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PROPOMEMNT MINING PLAN
TENUGHAT VIDWUT NIGAM LIMITED Rajbar E & D Coal Mine
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EROQPONENT MINING PLAN
i TENUGHAT VIDYUT MIGAM LIMITED | Rajbar E & D Coal Mine
ABBREVIATIONS USED
‘agl above ground level ;
Annex Annexura |
bgl below ground level |
' Bhs Boreholes |
(G Carbon
CBD Coal Body Dumper
CHP Coal Handling Plant
CIMFR Cantral Institute of Mining & Fuel Research
CMPDIL Central Mine Planning & Design Instilute Limited
Co. Company
C.P. Crushing Point
Cum Cubic matre
Cumft Cubic matre per lonne
Deg Degrees
DGM Directorate of Gaology & Mines
DGMS Directorate General of Mines Safety
DMMF Dry Mineral Matter Free
‘OVC Damodar Valley Corporation
E East
E.OM End of Mine
EAC ‘Environmanial Appraisal Committee i
EUP End Use Plant
EUPs | End Use Plants
Ex. Band "Excluding Band
FBC Fluidized Bad Combustion
FEL Front End Loader
Fusion Tempearature
ground level ‘ﬁ
Gross Calorfic Value o
Global Digital Elevation Model LEh e ]
Govamment of India Sl
| Government "
Geological Report

Gaological Survey of India

Hydrogen

Hectars




MINING PLAN

: TEMUGHAT VIDYUT MIGAM LIMITED Flajbﬂr E & D Coal Mine
HEH s Hydraulic Back Hoe
HEMM " - | Heavy Earth Moving Machinery B
"HGI - | Hard Grove Grindability Index
HP - Horse Power
1o - | Including combustible dirt band up to 100 cm thickness
[E - | Inter Burden
IBM | - Indian Bureau of Mines
10T | = Initial Deformation Temperature
'IPCC "~ | Inpit Crushing and Conveying ;
ISP - Indian Standard Procedura
Kg. | - |Kilogram 1
K - | Kilolitre: I.
Km - Kilometre
KV - Kilovolts 1
Kow - | Kilowatt
LAN - | Local Area Network
LMV - | Light Motor Viehicle
Lps - Litre per second
LS = | Lump sum
M - Million
'm - [ meter
| Mis - Messer's
| Max. - Maximum {_%
MCR - | Mineral Concession Rules
"Mbem - | Million bank cubic melre i
Min = | Minutes e T:'r“m'-lig E-.'".'*
L. = [Misiog LowRiH ROBATT] |
- mm - | millimetre ‘”;:I !
| MoC - | Ministry of Coal T .
MoEF &CC | - LﬁﬂﬂhﬂrniEnﬂmmmLFmEﬂm&mm |
TMSL - | Mean Sea Level
; Mtas = : ifillion tonnes
"MTPA - | Million Tonnes Per Annum
MW - | Mega Watt {_Q_ﬁ _,/_.f"“'
M | - | North Ty 3
NA - | Mot Applicable Wiy &
NCB - | Mon Combustible Bande" - AT
NH = National Highway L pated- =7
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| PROPONENT MINING PLAN

| TENUGHAT VIDYUT NIGAM LIMITED Rajbar E & D Coal Mine
OB - Overburden
OBR - | Overburden Removal |
ocP - | Dpencast Project i
PLF - | Plant Load Factor 1
ppv - | peak particle velocity |
RCC - | Rainforced Cement Concrele |
RD - Rear Dumper |
RH - | Relative Humidity |
RL - | Reduced Leval |
ROM - Run-off Mina |
RQD = | Rock Quality Designation
RGP - | Recognised Qualified Person
5 - | South
Sec - Second
SMS - | Site Mixed Slurry
Sol - | Survay of India
Sp. Gr. - | Spedific Gravity I
i - fonnes
ToR - Terms of Referance
T.P. - Transfer Point
tph - tonnes per hour
TPS - | Thermal Power Station
TVNL - | Tenughat Vidyut Nigam Limited
Ug - | Ungraded |
UHY - | Useful Heat Value
VM - | Volatile Matter 4
W - | West |
WG = | Washery Grade
WM - Weatherad Mantle
Y - | Year

.'\-




FPROPONENT
TENUGHAT VIDYUT MNIGAM LIMITED

CHECKLIST FOR MINING PLAN AND MINE CLOSURE PLAN

Parameters | = Detalls Dbservation |
41 | DETAILS OF THE BLOCK
8. | Name of Coall Lignita Bleck | Rajbar E & D Coal Mine
b. | Name of the Coalfisidl Coal | Auranga Coalfeld
bat
. | Particulars of adjacent Morth - Rajbar A, B & C - GLL blocks
hiocks: North, South, East, | Sewth: Metamorphic rocks and than Banhardih coal block.
Wast East: Metamarphie rocks
West: Coal beading arga yal to be blocked and allocated
Tops sheet Mo with Mining Plan & Ming
Vesting Order
2 Latibuche and longifude Alokrient orrder dutesd Closure Plan
J0-06-2015 together with
amandment issued &5
corrigendum on 21-12-2018. |
Topa shest No FA5AD RF 150000 FA5AL RF 1-50000 :
Latitudes (M) 2345 2TART M io 23748 20607 H 2 45 A" N o 23 &8 |
- el e |
Longilude (E} BPIT TR E Bt TAWCE | 8a' A oy B oo " a0
AT E
& | Localon of the Block District — Latehar B
Diatrict § State Stale — Jharkhand
i CMPIHL Cerificae of CMPDI  Lefter MNo. CMPDVDGICaptive 153770 dated
the project boundary ofthe | 2007 2016 defining the project boundary, B8 enclosed as
Mining Plan “Amnex. No. = ™ and 8 certificate of CMFDI vide lefier no. |
CMPDIBIVCIBBE-AVE-22038TN-47 34 dated 26102018
enciasing cedifed plan wilh its obsarvation placed in the fext |
a8 “Annex. — i A7 -

g

Typa of the Project

| (Operating |  under
| Implementation}

Zz

DETAILS OF THE PRESENT PROPOSAL

Liider Implementadion

da

BASE DATE OF MINING
PLANf MINE CLOSURE

Basa dale [or this Mining Plan is July 2018,

FLAN
|5mpnul'11urlirlh'lgﬂin

mﬂmﬁmhfummwm_ﬁm 3

| Seam |8 Bottom.
3 | ALLOTTEE COMPANY DETAILS
a | Name the Mine Actise Tanughat Vidyut Migam Lid. (TWHL)

Status of the Applicant
Company

Sale Govemment Undertaking of Jhakhand Stale

Details of allatment! wesbing

Aliotment Order dated 30.06.2075 and Corrigendum Mo, 1

arder dated 21.12 2016, by MaC, ie incorperated as -
LI | - |

— -5':"“"‘“_"'"_ Al bom

Checklist for Mining Plan and Mine Closure Plan ged Qud Faranf) - CL-13%

i A B |
o W, AL

E-| 1
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| TENUGHAT VIDYUT NIGAM LIMITED

i Paramatars
d. | Name and address of the Regd. Office
applicant Tenughat Vidyut Nigam | Ternsghat Thermal Power Station

Lud. | Willage + P.O. - Lalpania
AL — Hingo, PO, — | Duat. — Bokaro, Sharkhand [
Doranda, | PiN - 828140 |

I Disl. — Ranchi, Jharkhand, | |
PN — BRA002 |

appicant  and  alolme

Apﬁmﬂuﬂﬂnﬂmmj is Tenughat \idyut Migam Lid.

comgany
. | Mame and sddress of

Vijay Kumar Singh
ROP with regéstration Hill Top.
No Mahalta — Chandwe, Kanks Foad,
Ranchi — B34008, Jharkhand
Mob. OEZIGEE5342
Emad = viayT 143&gmail.com.
Recognition Number: 34012 (03) 2014-CFAM
dt — 2052015
Walid il 28.05.2025
g. | Mama of the Previous Tenughat Vidyut Mgam Lid. [TWML)
gliottee of the Block
d, nnuswmrﬁﬁﬁurmuwmrm-mumm
approved Mining Plan,
a, | Date of Approvai Mot Applicable
iConditions, if any Mot Applicable
c. | Scheduled ‘year of start of Mot Agplicabie
. af
d. | Proposed year achieving Mot Applicable
| the @rgeted production
e, | Dale of  actual
commencement  of  mining
operabions, f  operations ok
| already slarted |
f. | Likety date of mining
operations, if operations  not PR
yet stared & reasons for non- o [
| commencement of operations Pl )
&, =
N =
g ok _ :
y i -ar Sirgh :

1‘.

alified Ferson)
1 21{03yE0 1.1.-...FAM
15.2015] il

Checkiist far Mining Plan and Mine Closure Plan

CL - 2135



TEHUE-I-MT"-"H'.‘F‘?’U'I’ NIGAM LIMITED

Pararmeters |
E. Fﬂhﬂmﬂuﬂhnindmmhﬁmmhﬂﬂmtﬂndhhtﬂ.ﬂﬂﬂﬂhﬁﬁﬂiﬂ
Mg} - Not Applicable
Planmed Actial Canl Produstion “ie”
Calender yom cost | om | we | oc |Jow | OB | g5
Year 1| Jw08
| Vo =2 i i
Year—3 | 2005t
Year -4 E10-11 [
Year—35 | 2011-12 |
Year—6 | PO12-1d I
Year— 7 21314
Year—8 | 201415
=8 | M6
ear— 10 | 20181
Talal
h, | Ressans for  diference
between the planned and Mot Applicable
Bchual clion levels
5, | DETAILE N MINING PLAN ARED TO EARLIER APPROVAL
No Previous Current Mining Plan |
Mining Fian {
& | Lease area "He" Mol Applicable 1351
b. | Project Area “Ha® Mot Applicable 1351
c }lff;ﬂtruﬁm St Avate p
d. | Minimuem and >
Mazimurn Depth Mol Applicable “f‘?"” '.T“'"},II
d!iﬁﬂtﬂﬂn i
e mﬂmw Not Applicable 1487
T | Producton Target “MTPA" Nat Applicable 10
5. | Seams Avalable “As per GR' Mot Applicable )
h. | S=ams nol considered for Seam | & 1l are snvisaged for
Mining with Reasons Mot Applicable LHG Mining after 7 years of coal
praduction in OC mine i
i. | Geological Resarve “Mt" Mot Applicable 574.86 (upto Seam 1) ]
| | Blocked Reserve “MU Mol Appilicabibe 124.67 + T85=132.52 |
k. | Minabie Resere "W Mot Applicable 442 3
L | Extraciable Resarves "M Nat Applicable 420.22
m. | % of Extraction recovery Mot Applicable i
n. | Reserve Depleled (il the
base date) Reserves " MU | mw
o. B.;Fﬂnm&rm”u_ Mot Acolicabl
p. | Average Grade kot Applicabls
g. | OB n Mo | Mot Applicabie
r | SR Mmie Mot Applicable ,

Checklist for Mining Plan and Mine Ciosure Plan

'

LI

qised Cuaill
an Mo 4012 ) 2
ted- 2805 2015]
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PROPONENT
TENUGHAT VIDYLUT NIGAM LIMITED

| Paramalers i
| & | Mining Technology Oipencast with Surface rminer for
: s coal and shovel dumper for OBR
. = Coal Beneficistion envisaged | kot Appicsble Mo
u. | Handling of Rejects | Mot Appicabile Not Appicatie
¥, | Land uss pattern “Ha - -
4. | Excavaton Area Mot Applicable 1262
2. | Top Sofl Dumg Mot Appiicable Within Excavation area
3. | Extemal Dump Mot Applicable MIL
4 | Safety fona Mot Applicabile ML
5§  Diher Lse Mot Applicabla 52
6. | Infrastructore areg Mol Appliceble 339
7. | Gresn Belt Mot Appiscahis c e |
8. | Undisturbed Ares Mot Applicable: iha
Total 1351 ha
w. | Reasons for Revision Mol Apphicable Mot Applicable
B. | END USE OF COALILIGNITE
a | End Lzas of Coall Lignits &% | Tenughat Tharmal Power Station for Power Banaration
per  approval by the
Competent Authority
b, | Morms adopted for calculating RIOM quanisty reguinement Dased in fhe alioiment o
Biast Fumace
NMTPA” | Power . .. 3 TWYFAC
[ Capaciy of e ond usa glant AT wod | - T -
Proposed
Cagacity ol he Project "MTPA” 10
Ravw Cool syvalnbiity afm P68 propect WTPA” 0
mnﬂﬂﬂ__'-jw.n' | A i
Fiajoet “MTPA { I e |
Staiaon e it W Calfwir el
.ﬂmmumw 4100
_4_:!.';
ss 1
[ 3w
B-HE0ET may 840 {'a
-
0
HL '_._ iT |
NIL ST it MATE .
o A L j':.___..:|=_c':l-'“:5-!'-l"
."ljﬂj' |"' 3.1 S "":||I CL - 4438
gnises ranm

« o Lgnition Wa. 341 Iia-GrAN .



| PROPONENT
| TENUGHAT VIDYUT NIGAM LIMITED

Faremetarns

c. |Pecentage of end use | Lin. Ao balance coal will be delivensd I GIL or olher users
w to be met FOM | as par the then gavermmental noms.
d. .Ilrnuﬂi:ng.f
bereficiabon  of the coall
ligrite is planned to  be
conduciad an  gHE oF
asdiacent fo fhe exiraction | Mo Beneficiation Planned
arsa, briefly descibe (he
nature of the benefhciation
and MBCOVery rate,
consaenption of walar eic.
e, | Proposed Use of

et Mekdinge Mt Appicabie
. | Distance of End use plan
from the pit head of tha project | 160 Km.

ey e

in "km”
(]
S. Mode of Coal Transport Insian FLalways
a. | Geological Block Area "Ha™ | 1487 ha
b. | Stas of Esploration of the | Detailed Exploration done,
blizck
‘c. | Arca covered by ‘detailed” | 14.87 Sq Km.
cuploraion within the Block
o m &
d. | Whather entire block amsa | Yes "‘_?l

has been cowerad by
‘detailed" explaratian,
8. | No. of boreholes drilled within | 37 borehole

I bBlock

I | Whather any further | Mot Raguired
explaratiorlstudy is ) '%.‘%,—.‘._
required or suggested and I L ;,Sﬁ:'r__.
fime frame in which il is lo be AORARES Sy At
completad =

O | Overall borehole density | 6.5 Brisg. Km.in 1487 ha.
within mtﬁnd:{m.fﬁq.h‘rl‘.llg

' h. | Mo of Seams available as | 7 seams-| io VIl in Barakar Formation and 2 Seams - R1 &
per GR R in Ransganj Formartion,
i | Seams nod corsidered  for | All seams hawe been considerad for mining.
Mining with Reasons
i | Dip of the Seam AmwafwmlmgamuTm?.ﬁ[T_?i
k. | Searmn wise Thickness and Depth with Resene sasesament
[Gheen on next pages)

]

AF "!‘HH mar Singh o I

" - — TttrFeredh)
Chacklist for Mining Plan and Ming ﬂlm'-,imn iy M 3401 2003)1 5114 -CPAM

f namﬂ_zgujlﬂllﬁl




_ (1 WSO HE poI#g
f :EH_E PRI ] ekt £ Oy -.”__.._._mﬁ_ucﬁ._
_“...nmhu_m. PaGREhE, pesubooay)

5€/9 =10 HBUIS SIS whiafnsors suip pue ueid Bupuii o4 1Moo
0eL | pose Ay L9L 6E0 BEELLD doy Al -
B0EE-2L8 Bued
080 | s08 £89 62 ZE0 ZZs 0L | BEOSEZORL | iwieZ0 A ﬂ.”._mm......“
B e 08 E8-L6 Suped | g
g | pe2e (LA B¥'0 or'o gL B8 | OFJEC¥EGE | OLGIB00 wanod 1A
= D = LT Buniwg f,_..
| bE | ZpEe ! L' GEo | | eEL LBEE | BELZE08EL | PERLSED uiﬁ.&.ﬂ\ﬁ
_f i L Lb-LEe Buived
S0 | GEEL Z6E 90°0 500 i cRZz | coole-leEl | BLELOED dogin | |
. : 2v 192Le Bunied
A0 | o¥e LLE - 600 RO'E 160 SZ'99Z-990C | DVEELD waiod 1A
: | ezgrorz | Buned
. 99% | el pLb - oz0 bEEL gy | dopreoTs | ovEzosn | CIPPWIA
==——3 082410 Bupieg
| ero | is® GLY - 100 50°F ZLEL | sZErz00m | Z1'99ED dog A
| s@isiveris Bued
lon | ez le? . 800 g2’z el | ORZZL-0LNE | PEOEKE Ly
. 562150’ Bueg
BE'D | bEL | a8 - 80°0 B 966 | SLTI06'0F | L0680 (4}
pRsy
B D UPDLID
E 30 | en _.._.ﬂn_...u wp | s ___H_.__._.__“__ Eﬁ _ll_.w.ﬂuu au,0Buey | g eBumy |
Bujui |, ensesey o tideg SapERIAL )
B syqueuyy MY BAISESY PRNIOE

WUBIUSSESSE SAJ0E0Y UM \ideq pue sSeUNIIYL esim wees - (4) L

QAL WYDIN LNAGIA LYHONNEL
INGNGd0Ed




5102 5067 2n=

SEIL=D ._______.u_u.-_ﬁ (eoliz o H8 .
L s
_ _._m,___m §1-1TTT
EVEZ | WEERF TS TEL 8L WL EFLEL "90L =L
= L = = i 2 PEEE 050e9-0%'8F | ORLL-S5LO g |
; ecizgzo | Bumed)
= N LVAE | MEELOELAY | LEEST0 _dopg mm/
0T S+ T b Bupiey [~
- 7] Gree | SLAOOVZYE | vSumiLD oo ||
| L 06~L3 D Bupeg | .
| - I OEBE | Z¢SESOLOL | OBERLD dal ||
mw.ﬂl.__.-li.q.ﬂ_. m Buies
BLb | 15 ELSE BE 620 9eFE BviZh | ZeevsEve | wszowo | Wonedlll
L | o zgipget | Bulug
ZR0 | Srol 8zt a0 B0 0EE AR 0EGLI-0SE | BEOLE0 “BIPRIN 1
L " funied
BED | L6l oLe E0L 520 288 0442 | BUSLCPEEL | BEESED dog il
vooe-zeg | Buped
B5Z | dZ1§ BE 'S FE i) 08 ¥l SE'L | BIUSKOS0L | wZELELD | WONOR A
B aRLTYL Bujued
ELD | 96¥L LEb o¥'0 \Z'0 050F | LESE | BOO0GEE | SOELGLD PRI A
ELTZELD Bujued
{%s5) POEIOE | TRIKAROY | g Hﬂ T N, 59y
B8O | |eaifiojoes .Fin.n--n..-m _-..":._.MH ]
By 184

O3LINT WYDIN LNATIA LYHONNIL
INSNOdOHd




se/ -1 ig 1025082 .ﬂlﬂ-.-_.-n_u_ BUIN pUR Lllg Bujuiy o) yeippeys

=T

O T

(voEleg paugeEnE pasuliozey) ] _””.F,F.._q.m.”.
JOUTS B | AETA Bupieg | %o
o ht\ﬁ? BLvE doln] D
051 DEALY Wy (B0 N0 eYE) Of il I Buged .ﬂ
aneusdisd 89 jou pinom 3 yans SLE | Y Y :
se suosied QOB jo Lojedod Ounred @v
WG UMW B 05k Ao ) ez | | WOROgIA
S AASHAl Bl DNLOUOIEUN B Buneeg
s pue  onEr  Bupddus LB ¥Z PRI IA |
ybiy sey dog o wonog : : : - Burseq
i Umss o anesal WY SR : oo'eL == dog 1A
—— | O08L | . i
= = EZE LoEEog 1A
= = Bued
oF’ L1 SRR 1A
Bupeg
kg dol ua |
= Bued |
gLl L
Bupued
- i |
i mol jpesybi | 00 | on | esybiH | 20 | on | iesybiy a0 on .-.f.
1o} pRIAP|SUOa 10U LoSEAY T i e I i, | R
— = Al BRE BERD LS Sy _n___ L o ._"Fr.. rﬁ.mmv
JBWSSASSE SAISSEY IMm \pdag pue ssawo )L esim wees —- g (4) L 4 aﬂ‘_.ﬁ 4, 2

INSNGdoad

GaLIAN WYDIN E._.%Fﬁ,m:zw_ ..
d




'BUIN D0 Jo HEs jo sieak. -
9 Jeye ued Buiuw jo uogesedaid jo swn By) 18 spew oq PNoM B DN JO} BAISES BIJEITRIXS |0 UONEWNSS BSID8I] = , -~

| o “ _.__,._mu,.__n.__..u.u. o s o Ba z
il " fn Aeo : o vt | zzozy | se8c | EOL
_n _—__.mn_ﬁ..;i..h_._ L:.} 108 WoKog |
| _ . Gujuied
11— ﬁkﬁ [ 5144 gall
L i Bupeg
80 JOULED | YINE &8 BY /| JSA0 — wiogog il
PAO JBARY NS UKW BB () Buiped
B W95 10 W BL'L 10 SRty 6r'E doj |1
= Gued
eaos | | weRoa i
= Gunied
] aIpPi (I
Bunieg
id'ml deg il
Bused
LB wapog Al
Buned
ZHEL : SIPPIN Al
i Ewol [pesyfiy | 30 | on | eeybiy | 20 | 20 | IEsyiy 20 o0 |
0] PRSBPISUOD JOU UDEREY Sy e Snieemd i conerdeg AW, IS BIQEIDENNT e
s J BIEp BERG UD BY = ]
Q3LINM WYDIN LNATIA I¥YHONNIL

INSNGdOoud

—

&




EROPONENT
TENUGHAT VIDYUT NIGAM LIMITED

| FParamatars

| 7. | EXPLORATION AND GEOLDGY

L Average GCV T 4276 Kcalkg

m. | Gross Geological TB4.48 Mie
Reserve of the block "Mbe”

n. | MNet Geological Reserve of the | 706.03 Mie (R2 to il Botlom — 574.85 Mz and Il Top 1o |
block “Wie” Baottom = 131,17 hie).

0. |Blocked Resere "M 1Z4.67 Mia + 7.85 Mia = 132.52 Wie

p.  |Minsble Reserve of the block | 44234 Mte (Quarriable Seam R2 ko 1l Botiom)
"Miz"

q. Comrasponding exiractable | 420.22 Mte
resarve of the block "Mte™

r Percentage of Exiraction 3%

5. Rigsere alresdy
Depleted (Base date of Mining | Mot Applicatie
PFian)

B. %

3. | Exsting mathod of | Mot Applicable -
mining if the mine s under
opevation

Proposed method of rmining
with stfication on sultability
of method of mining

| Opencast mining uplo Seam Il Bottom and Undarground
[ mining Tor remaining Seam | & 1. The mining plan being
| submitted = for Opencast mine only, Mining pian for
Underground mining wousd be submitted after & yaars of
Dpancast mining. Justfication for thesa have been given in
datail in Chapler -V on pages 7, 8 & 9.

Coal  producion  capacity
WA

10 MTPA

Justification for oplimization
Coal production capacity

Extractable Reserve of 420.22 Mt over a mine Me of 4B
years exciuding construction period of two years.

Calendar wear from which  the
production will stan

From the yaar 2058,

Year of Achleving rated

In B year i.e. yaar 2025-26,

‘Chacklist for Mining Plan and Mine Closure Plan

- tonss




TENUGHAT VIDYUT NIGAM LIMITED

Parameters [ Delails Obsarvation
g | Coal preduction Plan "MT-
| Production GoMl Froduction oE
Years i ™ oc " R
¥-1 2018-18 1 | 55 5 50
Y-2 2018-20 2 11 5.50
¥-3 2020-21 4 22 550
Y4 2021-22 T 385 5.50
¥-5 2022-23 B a4 5.50
-6 2023-24 & 44 5.50
Y-T 2024-25 50 5.51 |
Y-8 2025-26 I 10 55 5.51 {
¥-g 2026-27 [ 10 55 551
Y-10 | 2027-28 10 54 5,49
¥-11 20z8-20 10 52 548
Y-12 | 2029-30 10 52 5.43
Y-13 2030-31 10 52 | 5.40
¥-14 2031-32 10 62 | 5.39
¥-15 2002-33 10 52 537
Y-18 2033-34 10 52 536
Y17 2034-35 10 52 5.35
¥-i8 2035-38 10 52 534
¥-19 203637 10 52 5.33
¥-20 2037-38 10 52 532
¥-21 20835 10 50 5.30
v.22 2039-40 10 50 520
¥-23 2040-41 10 50 5.27
¥-24 2041-42 10 i) 526
Y25 2042-43 10 50 525
¥-26 204344 10 50 524
Y27 204445 | 10 50 523
.28 204546 10 50 522
.20 2046-47 10 0 521
Y30 | 204748 10 50 520 |
WA 204849 10 50 5.19
vaz 2040-50 | 10 50 5.19
¥33 2050-51 10 50 5.18
¥-34 | 2051-52 { 10 50 AT
Y35 | 2052-53 10 | 50 517
Y-36 | 2053-54 0 | 50 5.16
¥-a7 2054-55 10 50 5.16
¥-38 205555 10 50 5.15
v-30 205857 10 47 514
¥-40 2057-58 10 47 513
W41 2058-50 8 47 515 |
F - ‘&\éum '\%él
Checklist for Mining Plan um:mwn i tmar Singh ] %" CL =118,
i :qognised Qualiliod Persan)
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| PROPONENT
TENUGHAT VIDYUT NESARM LINITED

hm I
¥-42 | 2058-60 8 45 5.15
Y-43 | 2080-81 7 40 5.17
Y-44 | 2061-82 7 40 5.18
Y45 | 206283 7 25 5.15
Y48 | 206384 5 1B 5.13
Y-47 | 2064-85 5 0 5.09
Y48 | 208558 422 2 5.04
420,22 2118
h. | Peak/Rated Capacity 10 MTPA
- ByoC 10 MTPA
By U LG Mining is envisaged by 8 — O years
- Oweral Mot Applicable
i | Life of the mine : 48 years ,
- By OC 45 years I
By UG UG mine yet to be planned but = enwizaged to be |
completed before 48 years of OC production
. Cheerail 48 years

Whather T proposed
gxtamal 08 dump sie s
coall lignite beatng: IT so,

e o Halow | e o bl U
wasie dispesal area s
exiractable

coall fignile in the proposed | NO external O.8. dumping. Infra area is cerified as non

gite for OB dump' | coalarea by CMPIN.
infrastructure  has been done.

| hrough departmantai

Whather e  mining
operafions o be camied  out |y

equipment’ MOV outsourcing.

Operations that are |
A ITnb&wﬂﬂadﬂvmnhmD.

Proposed  configuraton ﬂlﬁhmmﬂntpmufmuMmm.
HEMM for OC (Coal & OB} &
Major Equipmant for UG. |

CL-12735




| PROPONENT
TEMUGHAT VIDYUT MIGAM LIMITED

List of HEMM
' ' Mining | Equipment @ Total No.
bossiauc oo Equipment  Capacity | of Egpt |
i. Drilling Blast Hole Dl 383 mm 3 |
Blilasi Hole Dl 250 mm &
Waste | iloading | Hysraulic Backhos | 40 Cum 3
Remaval Hydraulc Backhos | 12Cum | 6
i, Transpor Rear Dumper 360 t 20
Rear Dumper 201 M
i, Drilling Blasi Hole Drill 250 mm *
il. Cioal Culting Surface Miner 3.8 m dum 4
iil. Loading Froni End Loadar 18 Cum 4
Coal | Coal Body Dumper 100 £ 20
Froduction Trunk Belt 2000 Iph 2 sals
iv. Tramsport Mabile Baf I"fllﬂbl‘- 10 sais
oo e
Road , Drain 350 Kw
& Culvert L Whea! Dozer {45 1t class) !
. Track Dozer with | 300 Hw F
I i Ripgar
16 Fi Blade
iii Molor Grader (200 How) N
Vibralory 281 4
i Compactor
W Waler Sprinkier 4045 4
W FE Loader 5 Cum 1
wi FE Loader 2 Cum 1
Diesal Back hoe 1 Cum 5
wil {201 class .
Maintenance | 100 ¢

Chacklist for Mining Plan and Mine Clogune Plan
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— — | Mining | Equipment | Total No.

Supplies & [ Dissel Bowser | 4
Transpor i Fork Lift L 2

[ Lina Truck 20t 2 |

b | Tipping Truok Bt & |
Reciamation 16 Ft Blade
et M [ Molor Girader 200 Kw :

i Dazer 300 Kw 4

W Water Sprinkler 40-45 K] 4

w Farm Tracior 4

* - It is envisaged that surface miner would not have sufficient exposed coal layer during the 1%
year stage. One of the 250 mm drills provided for OBR, would be temporarily diverted to drill hole
over exposed coal bench fo prepare coal by blasting Coal would be loaded by 18 cum whesl
loader into 100 t CBD to meet the target of 1 Mt production of coal during 1% year stage. From 2™
year onwards surface miner would take over preparation of coal as alternative 1o drilling blasting in
codl for the entire balance life of the mine.

uz?{.]/

Vijay Kwemar Singh

{Reengnisad Guaifcd Person)
[Racognitian Mo 330150 (23)2014-GPAM
Cat - 23.05.20156]

Checklist for Mining Plan and Mine Closure Plan Cif:‘_?ll CL - 14035



underground IMHMES Mot Applicable fior this kining Plan.

7. | Resulls of any | Scienbfic investigation would be underiaken in fulure, I
investigation camied oul for | required.

Major Rieks and uncertainties | The only mining danger is Sukri River on the North
to the project viz. Prodmily | boundary of the proposed opencast mine. There i5 no
o rives, adjacent working, gao- | history of flooding of its banks where al present villages
mining  dislubances. slope | exisf. However, an embankment iz proposed with a 7.6 m
elability and remedial | road al ils top with heighl of 1.5 m over highest flood hevel |
maasures suggastad. as required by Coal Mines Regulations 1957, The project |
| area would be fenced to gisard against inadvertent antry of |
It should afso  eclude ;) any unauthorzes person. Length of fencing would be about [
proposed overall slope of the | 18 Km.

quarry and OB dump. dump | Proposed overall siopa of waste dump bench i 24 8°
hesghl, sirata controd, fire and | which I8 congigered well within mining practice of a
spontaneous  healing, gas | maximum of 28" Total dump height, with three banches,

mionitoring, dmaster | hes bean kept (miled fo 90 m above ground lovel
managemeni, danger from  Degloyment of sudace méner would be able to separale
imnesh of water elc chesn coal fnom waste Roor. Therefors, chances of coal

going inlo waske héve besn minimized reducng the
possibiity of spontanecis heafing. Rajbar being an
l opencast mine, would have no problem of gas. Mo water
i lagoon or other reserdoir efc. ane there o cause inresh of

= water,
10. | STATUS OF LEASE
a. Stabus of Lease Applied for
i Eﬂu.mmm Mot Applicabie
c. | Period for  which
Mining Lease has been
grantedis o be renewed! is Mt Appiicabls
1o be applied for.
d, Cate of expiry of earler
Mining Leasa, if any Not Applicabie : ]
& VWhether the |l=ase The proposed Project/ Lesse srea covers. 1351 ha G _‘ﬁ*—"ﬂ
| boundary/ required bowndary | which. 1320 ha is within allotted coal biock & 31 AN
Checklist for Mining Plan and Mine Closure Plan mar Singh @ CL - 4538
{Re Cualiled Persan) e
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 PROPONENT

TENUGHAT VIDYUT MNIGAM LIMITED

is same as domarcated by
CMPON  SCCLS  NLC B
dalineatng block/sub- biock

outside.

. |Leasa Area (applied/
required ) as per ke Mining
Plan under consideration (Ha)

Leaze Area Reguired — 1351 ha

Whethar the apphed
lsase area fals within the
allatied Bock

Ot of 1351 ha of proposad Project/ Lease area, 31 ha falls
on non coal beanmg area owlside the allotied block.

Area (Ha) of lease
which falls  outside the
blockisub-block  delneated
by CMPOUSCCLAWLE.

31 ha

i Details of outside area;

~ Whether forms part of any
othar coal block.

&

-~ Whether & confaing any

Ll e v e L

For Infrasirscionas, fownship & office eto.

the allotted block has not
been applied for mining

Yas Only 1320 ha has been considarad for mining ot of

| tofal biock area of 1487 ha

lgage

~ Tolal area n Ha of such | 150 ha + 17 ha = 167 ha not requred as mining s nol
part{s]. feasible in the srea

- Taolal réssErvis in o such | TB5 + 1,18 =9.03 M
part(s). (M}

~ Brat reasoning  for | 17 ha is benaalh rver bed and its meander and has been
Waving such part(s) left out, as mining thiz coal s not feasible, 150 ha i in

matamorphic high ames with misgng seams, resulling in
wery poor coal imtensity and making i uneconomical to
waork coal undemesth. Furthar. a population of 800 parsans
residing over thegs 150 ha, makes its workabifity further
unfessible. Workability over anly 1320 ha is found feasibie
Thiz has been dscussed af fern 54,1 543,

11. | ENVIRDNMENTAL MANANGEMENT
a. Land usa pattern in Ha Pre Mining , During Mining and Post Clogurs Land Use and
Post Closure Managemant of the Land should ba provided in the follewing table i

{Given on next paga)

nﬂh
Parsan)
M1L-CPAM
1 5]

T
w

. g
hﬂﬁ for Mining Plan and Mine Closure Plan %
R -:-uh:‘;-.? 'r -

CL - 1635
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20 w2y
TEMUGHAT VIDYUT MNIGAM LIMITED e
Farameters Delails Observation
11, | ENVIRONM) MANANGEMENT
b. Surface lealures over the biock | Project logography (s basically 8 plateau. It s bounded by

Sukri River on the Maorh

coversd by forest over 37%. The balance has agricuituresl
land, waste fand, water body, habitation & Village roads.

Project area of 1351 ha is

¢ | Mo. of villages! Houses fo be | There are & villages. Only 4 villages out of & villages would
shiftad require resattlamand. About S50 families woudd have to ba
shified
d. | Populafion to be afiscied by | About 3000 population would ba affectad by the project
the prolect
8. | Monltorng  schedules  for | Air Quality - Twice in a month
diffarent environmental | Water & affluent quality Onece in 3 month
COMPONENis after the | Ground waler  level | Pre  monsoon, Foat
commancemant of mining and manoring monsoan & Pre summer
ot relkated activibes. Molas level Once v 8 month
Sty of Flora and Fauna | Oneein5yeams
Soil Cuality | Once in 5 years
1Z2. | PROGRESSIVE & FINAL MINE CLOSURE PLAN
12.1 | Paramaters of Mining Pian vis-a-vis Mine Closure Plan
(When only Mine Closure Plan is being placed for spproval defalls of approved
mining plan must be provided) R .
| Mining Fian & Mine
No Approved Mining Plan Closure Plan
a | Lease area "Ha® | MNat Applcable 1351
b. | Project Area Ha | Mat Apphcabie 1351
c. | Life of the Project in Years | Mot Applicable 48
d. | Manimum and Maximum Depth | 33 (Minimum)
| of working “m” : Nk 'FFIEH_I'_JEB_ 474 (Maximusm]
e. | Geoplogical Block “Ha™ Mot Appicable 1487
f, Froduction Tangat “MTPA" Not Applicable 10
9. | Seams Avalable "as per GR Mot Applicabie a
h. | Seams nol considered for Seam | & |l are snvisagad
| mining with reasons for LNG: Mining after 7 years
il of coal production in OC
I mine |
i. | Geclogical Reserve "Mis" Mot Applicable 574.88 {upta Seam 1)
|| Blocked Reserve "Mie" Mot Applicabile | 12487+ T786=13252 |
k. | Minabie Haa_a_wa “Wie” Mot Applicabis i 442,34
[ Exfractsbla Resenves "ite” Mot Applicable 42022
m. % of recowary Mot Applicabla T
Reserve Depleled (6] base Mot Applicable Kok Aclicabl
{ =
ligt for Mining Plan and Ming Closure Plan ~ — & _GEE18
'|UFT|.!E\.."| iy i i P :ﬁ’ﬁﬁn 1 ;_'.,_- s
(Recogr s+ san) ﬁ{ﬁ A S
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PROPONENT
TENUGHAT VIDYUT NIGAM LIMITED

Paramaters
Avg. Grade Mot Applicable G-11
n. | OBMM3 - Nt Applicabie 2119
‘o | SR MM3%e Mot Applicabla 5.04
p. | Mining Technology Opencast with Suface
Mot Applicable miner for coat and shovel &
dumpar for OBR
q. | Coal Beneficalion emdzssged Mat Applicable Mo
r,. | Handling of Rejects Mot Applicable Mot Applicabla
B Land use patiem *Ha™ Mot Applicable
1. | Excavation Area Nal Applicable 1262
£. | Tap Soil Dump area Mot Applicable Within Excanation area
3. | Extemal Dump Mot Applicable MIL
4. | Safety Zone Mot Applicable MIL
5. | Odhar Ulse Mot Applicabla 262
6. | infrastruciure area Mot Applicabie 338
7. | Graan Balt Not Applicable 289
8. | Undisturbad Area Mot Applicable 1ha
Total bl
122 | Staiuiory obligations Statutory obligations have been deliberated in the text in |
Chaptar-X\' at para 15.1.2. Howawer, 8t presenl no
approval exists, as mining plan is the first approval for
subsequent approvals. Hence no o stafulory obligabions
have arisan.
123 | Waste Management (Flgures in Mm’)
Inknrnad Dumpd | Embankment
| Year/ R —— 'IM} Baeidllling & Gresn Bkt
Stage
Top Tolad Top Top
o | *® o8 - 08 son | OB | TowSon
(T"Year | 07| 54 | 55 | 60 - - = 04| 005
["¥ear 04 | 351 | 3853815 025 | = - | =1 610
(#"Vear 05 | 1204 | 121 | 96 | 0.45 25 - |- -
0" Vear 98 | 3772 | 378 | 146 | 145 | 2328 | 02 | - -
" Vear |21 | B360 | B30 | 181 | 158 | 4575 | 05
[20"Vear | 25 [ 8065 | 800 | 214 | 170 | o842 | 0.8 | - -
(25 Year | 31 11450 | 1148 207 | 185 | 9408 | 12 |
" Yew | 37 | 13953 | 1399 | B4 | 200 |12523| 17 | = -
(35" Year | 47 | 16440 | 1649 | 61 185 15858 | 22
[ #0"Vear | 46 [ 8884|1883 - | 100 [f@000| 27 | - | -
8%venr | 48 | 20882 | 2001 | - 145 |[2087.7 | 33
[#8"Vaar | 50 | 21140 | 2118 | = 100 (21140 40 | = | ——

Checklist for Miningfekavdnd Mine Closure Plan
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. PROPONENT N
TEMUGHAT WIDYUT MIGAM LIMITED  raliAd |

| Paramaters | Details Observation |
12.4 | Land lHkely to be degraded and Technically and Biologleally reclaimed
Land Degraded & Technlcally Recipimad Area

B

f
i

[ indm & Gl
Tap Cears Darding
qu

L —

= | —g
=
i

1

Chonur

Mol gy o osts
Flocs o Teo sl i e "'E

= [nfrasimiciure o B retsresd.  — 374 ba

= E0.1 ha + Erasan Bl — 289 ha
= Inira Others io bedhwrented ~—21.7ha J' 770 2770 L0 L

#  Backiiled - 882 ha
- “Woid - ZB0 ha
o W'gtew B - LE0 ha
- Slard Planiafon = 11 ha
- Ifre & Othare = BB ha
o Infra & Oihers — 55,1 ha
& Grean Balting - L+ ]
ToftEl =
Lindisturtied — 1 h
Total Project Area - 1351 ha
Singe wise Diclogical Reclsmation
W B iLrag inha
Yomrw -L-| iin
Agrioui- | Plants- | ol Toisd
i
S Em——— e
= ag |
R =1
| | |
] 1 ] 1
F I 1
e H i 1
B me ) o ] 5 ;
1 126 H

W - BHwmr {he Ecd ol l'-ﬂ-,p-.l'r. 50 44 ha of sgrculburel Bnd and 215 92 ha of
A @O 10 D CONE Cureng DOST MiaQ Mo nEion.

12.5 | Water Quality Management : |
(Existing  water bodies | These #ems of surface water regime have basn discussed
available In the lsase hold | o nyin no. 14.3.2 1 under head Surface Water on pags

| ¥ ba takan
m‘“-m:{'—" he same | “UV-3. Mo diversion of water courses ks called. It Is only

including control of erosion, | Guiding the waler flow coming from oulside, inte the
sadimentation, gitation. | garland drain around mine area. The impact on surface
| water treatment, diversion of has been discussed at point 14.4.2.1.

S p—

Pian ~"~gh

acklist,fbr Mining Plan and
s “ersan)
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ot - Racogmiion Fo 5
5 r:l.;.:ln 1. DEIE-EI- Fa = J‘]
T
5 .._"‘:C"'



PROPONENT
TEMUGHAT VIDYUT NIGAM LIMITED

Paramaters

Detalls

j Ot ervation

| water course  if any; Measures
for protection of contaminsticn
of ground watar fram
teaching eic, COuality of surface
water bodies and measures

The subject of ground water has been covered at point
14.3.2.2 and at point 14.4.2 2.

The water quality management details ana given at itam
14,52, Some of the suggesied water guality managemsant
actions are reproducad:

» Construction of garland drains of suitable size arcund
mine araa, with proper gradien, (o prevent rain water
frewm entering inks excavation area,

Construction of sefling and sedimentation pond of
adequale size to collect the mine discharge water Io
alicw setffement of suspended solids and its storags
after necessary treatment The treated water will ba
wnd for dust Suppression, green balt development and
ofher needs of project,

Construction of gerland drain around eoal stock
yard/coal bunkar,

Effluents from workshop, garage or wash arsas will be
realed through grease / oil fraps and then in
sedimentation pond and recycled for use again in the
workshop' wash ansa,

Separate sewage sysiem and reatment plant for
domestic sewage & office sewage etc. will ba sat up for
propar reatmeant of these and for reuse of recovered
waler in green balt, ete. The solid wasle from sewerage
plant of the colony & oMfice will be used as manure over
the plantation areas,

Howaver, detailed Hydrological and Hydmgeologieal
studies would be carred out at the time of preparation of
EIAEMP to understand fhe implication of adivities on the
water regime of the area.

The water balance chamt has been prepared and B
covered at ftam no. 14.3.2.4 under Chapler-XIV dealing
Environment Managemant Plan. It shows a positive flow of
water from mine {0 natural drainage.

A —

Vijay KU
{Recognic 3
mitign Hao. 3

=r Sinah
- .3l od Petson)
CEINEA2014-CPAM
Datad- 25.05.2013)
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TEMUGHAT VIDYUT MIGAM LIMITED et : . i
’ Parameters | Details Observation
126 Tnp Soll Management — (including Action pfan for T _"E:ii'r' managament}
| 3 |
l Lt I R — e ety | mrmaoh | o Tomi |
|| Yot | Ao BreainSa Km | Oump Ares i Area utiized Top |
Saage [Cumdativa} | 8o Ke | [Sueulses) | Aail
{Eumulsif) TH:I Lr‘ E TI: i hﬁT ':: ﬁ: Tog | [Cumlsiive}
K. ;E;
il i e 1:;%1
i TER | 042 | GieE
& Year 2112 | R [P
| 184 LT ]
i 13086 | 11871
1d 1.
s = FETT
]
EalTT B8 | T
!I !EIH i e ] L8] 4. mam Q44T | 2si Sofad it
127 | Coal  beneficiation  and
managemsant of Coal Rejects

proposal regarding  future | o

128 | Infrastructurs b ba | infrastructuse’ others in tabular Toem = given hereafter.

B rra e i o ¢ el —
A Infrasiructurs to bae dismantiad and retained in shown befow in tabular form,

Infrantrutizire (o ba Maa Forget | IPirastricture i be retained Man T}
Dismantlod Foresd Farmat Farast
iG FI i] ‘Earland 43 1.9 04
::E E ] 13 o !rTmmm-ﬂ"EEL “wih 95 ¥ 5 AT
{ Raad af ifs fop
Bectical .| 20 ] o e P 0 Y] ]
Sub Stion Tank
CHP & ol 127 ] 127
i "EE“I'uu T68ha | BBha | 7 ha Total | 14Aha | BoTha | STaha
e
) | To be retained MHon
Forest Forest | F | Forast
ETF | 1.2 0.5 056 | Road 110 | 512 588
Magazing = 1.0 05 [ Tnu.n v;‘_‘.nh 0.1 10.1 i
1.8 1.8 B
Total | 22ha | 11ha | 1.1 ha i‘ﬂl 230hka| 17.12ha | 588 ha

Garhﬂl:k‘m Eﬁmhmﬂﬂﬂiﬁﬂadmistnp S-e-:ima-nhthn'l'ﬂ Rioad, Township
(Colony) & Office Baslding would not b dismantied. A fixed deposit would be made out of
EwuwﬁumuanﬂmufMumﬁdbauMdWMMJmmmm

=

_— i
4 Person)
)20 14-CRAM
*015]




| TENUGHAT VIDYUT MIGAM LIMITED

A

(Rec

Faramatars

12.8 | Decommissioning  of mining | MDD route & proposed for opersting the mine, MDO
equipment and their possible | would own mining equipment. MDO would aither move tha
post mining use aquipment fo similar project in hand o sall fhese

equipment,

12.10 | Safety maaswres to be Void area would be fanced off with masonary wall 1o
implemented fo  prevent | prevent ingdvertent access,
access o surface opening for
underground working,
excavabion elc fencing fo be
camed out by barbed wires

12.11 | Economic Rapercussions of | Retired employees would get pension under Coal Mina
closure of fririe Pension Schems Prematurely sepsrated amphoyvess
Manpower mImrH:-I'lrrHlL would gel financial benefils oul of “Separation Schema™
compensation o be given, | offered by the mine owners.
soci-gconomic repercussions
and remadial mMeEsUras
consequent (o closune L

1242 | Timea schaduling for | Time scheduling for abandonment with bar char for the
abandonment with bar | iz of the project plus 3 years has been given in Table
chart for the [ife of the | hereafen

|| project plus 3 years

3h ]
cabad Terson)
e 2 U14-CPAM

d

sapapgriie” e et '

Dateua- 2E05 EL- 15]
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 PROPONENT

. TENUGHAT VIDYUT MIGAM LIMITED

74243 | Cost of Activities to be taken up for closure of the mine

[ Betow: |

_—

Cost of Activities to be taken up for closura of the mine

Rata Amountin |
Howd Units | “‘f"‘m’" RelUnit | ‘Rs.Crore’
Ona
Wl ,
1. | Waler guality managarment Mag, cample ¥ 5000/- 119
per manth
Tty
2. | Air quatly management Mos. sample T 2500/~ 1,19
par manth
Waste management b Casm Roufine activity
Barbed wire fencing around temparary
dumg area in Morth, South & West side s . AR S
5 wmmm“ﬁ“}m Km 18 & Lakh 10.97
Filling of Void = Rehanding of Crown oid filling i included a5 a routing mining
Prograssive 6. | Dump Mm® | operafion. Crown rehandiing is not
Closura — proposed.
'I 7._| Top Sol Management {Rehanding) LS = - 0.52
i 8 A ﬂq:mﬁnchnaﬁuﬂnfmmﬂhﬂ ha a4T 350 Lakh 48.07
BB :&muﬁ:ﬁﬂumﬂl Racianaon | 37z | 2.50Lakn 24.72
Plantation ower wirgin area including |
=1 belt iha 2849 1.20 Lakh im :
- Manpowsr Cost and supervision K 12 2.0 Lakh/ 7107 |
head! year
1 | Tos Wall around the lemporary dump ki Making ioe wall around the lemparary
’ dusmp is & rowdine mining operakion,
12 A | Garland drain around Mine/ Prosect Area | Km 18 4.5 Lakh 823
12B. | Penipheral road, gates & View point LS - LS 80,22
13. | Greening of temporary dumps ha | 410 1.04 Lakh 25.28
Sub Head Total 287.73
 Dismaniling of CHP, workshop, |
: i | substation, store, magazine, ETP. " | i i ki
Dismianiling of Rehapiitation  of  the  dismantied
Infrastructuns 2, fascillties:
’:ﬂ“"”wn [ Rehabilitation of five inira areas
ﬁmh"“”" 8 |cowering 9 ha @s agrculture land at | ha 8 | 30Lakh 0.78
o % 3.0 laki/ ha. |
: : Rehabilitation of 12 2 ha of CHP area ag |
" | ouninton ares w7200 takbihe. ha 122 | 20Lakh 0% |
" (o :;z -
: YR F’!E'.J;ﬂi;-:-:;.-:.; ‘ “ud Fersomy L b ':.::.,--. ':

=0l R G PAN
Daied- 23 05.2015) f



| PROPONENT

| TENUGHAT VIDYUT NIGAM LIMITED

Haad
Dismantling of pumps and pipes’ ather B | '
3 | adiios LS | - 0.2%
Dismandling of stowing  bunker,
4. | provisioning of pumps for borewed Mot Applicable
| pumping amangement
5. | Dismantling of UG aquipment Mot Applicabie
8 Rearranging waber pipaline to dump top LS _ = _—
' paric! Agriculture land ’
7. | Dismantling of Powar line 5 = = 0.20
Sub Head Total 4.04
1. | Barbed wire fencing around damp Covered in Progressive Closure al item 4.
2 Barbed wire fencing around the pit - Already done B Progressive Closure al
" | (Project area) itern 5,
3. ma"“" Wre: fencig, Wik monaley Nat Applicable for the OC mine.
Concrate wall with masonalry pillars
.  the pil m Mot Appdicable for the OC mine.
Securing alr shaff and installaton of -
5. il Mot Appsicabie for the OC mine.
Safety and 8. Securing of Inciing Nol Appicable for the OC mine,
Security | 7. | Brick wall fancing around the water body | 100 m i | 45Lakh | 14.12
8. | Boundary wall around the water body Dane at 7 abowe.
g | Swabilizaion (viz benching, piching | o = R | ==
© | ete ) of side walls of the water body
10._| Toe wall around the dump Done in Progressive Clostre at tem 11,
11. | Gardand drain Done dn Progresaive Closane a8 e 124,
12, | Garland drain around (e dump Mo Extemal Dump.
Drainage Channel from main OB dump Mot Applicable = Mo External 0.8, Dump,
13. Backfiled dumps drain o peripheral
garfand drains or mine workings. {
Sub Head Total | 16.98
1. | Filling of Vaid ha | Naot envisaged in the post closure period,
2, | Top Soil management M ‘ﬂﬂmuthmgmﬁﬁimGhﬁumHlim? |
. 3 OB Rehandling for backfilling st | This activity is nol proposed in this Mining |
Tachnical and i [ | Flan.
| Biological Tarracing, blanketing with soll  and
Rectamaton | * | vegatation of Exiemal 08 Dump P | Mem O
of Minad out Covered in Progressive Closure al idem
v sind: OB 3 A | Peripheral road, gates and view poini 178
D 1 Ce g 1 —
{ Dumnp 5B Comanted steps on bank of waler L N |' L3 508
g |Teacke of ot L 59.48 | 3.50Lakh 6.28
Le2s
Checilist for Mining Plan dlltl;l t:ln:umF CL - 27135
;He___, . Za ucn:n *Er !
[REsagnilics Ko, de. (203 CHTA-CPAM i e b
bed- 22 05 2215 .
o ( q_rsn o
( III?_lL.'\-_-\'-
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| EROPONENT
| TENUGHAT VIDYUT NIGAM LIMITED

| Rats Amount in
Head | Units | Quantty | gaiunit | Rs. Crore’
7. | Landscaping and Plantation ha 215,12 | 250 Lakh 1721
Sub Head Total 24.57
1 Powesr Cost LS - - 135
Bt Cicatin 2. | Post Mining Waler qualily managpement LS - 017
Management 3 F‘ﬂﬂ-l Hlﬂnn Alr quality management LS - - 0.1
i 4 | Subsidence monitonng for 5 years L5 mu:rq:rlkstl; _
X Waste Managamen! No Waste Management 8 enwsaged
Spirn 3 Ls during final closurs.
§. | Menpower Cost and supervision I S (e " I .
~ BubHead Total | 68.03
Enbreprensurship development
3 {wocational! skil development framning LS _ N 28,75
' for susiainable income of affected
peaple
Golden  Handshake! Retrenchment 0.12 croref
4 banafits to 100 emoloyess of OO Mok, iz head U
Golden  Handshake/  Retrenchment 3
Others % | benefits to 200 smployees of UG L.
Onstime  financlal grant o soclebies’
4, [ instiutions/ organizations  which s LS = = 2875
dependent upon the project; el o
Prowida jobs in other mines of the
5. Eﬂm _ Mo ofher mine of the appicant
niimsation ol services like
B | running of schools, health Centre etc. i - " FE__
Sub Head Total 118.30
Total (Final Closure) 170.92
Total (Progressive Closure) HIE
458
| Grand Total Crom

o~

Vijay Kumer Singh |
(Recognizcd - 5-_' Farsan)

!Hﬂﬂgrﬂ.‘ W i IS _IJ1|1'::I:I*“ i

Dated- 29 05 2015)
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PROPONENT
TENUGHAT VIDYUT NIGAM LIMITED

[ 12.14
be carried out for the closure of the mine

Amount to be deposited in Escrow sccount as a security against the mine activities to

Base date for calculation of mine closure cost has been taken as July 2018,
(The month for which firm figure of WPI is available on website of Office of the Economic Adviser,

Gol)
WPl Aug08 | —» | 120,80 WPl
Basa Year Oid WPl - 156.13 | 187200 WP
WPl in naw Bas=s Year 11-12 = year 11-12 - 100 July-18 | 118.80 (On Old Bass)
"Escalation rate of Closure Cost from August—08 1o July—18 1.44
uG oCc
Base rate of Closure Cost "Rs. Crs./Ha" 0.01 0.06
T 0.06x1.44
Closure Cost "Rs.Crs/Ha" = 0087
Proposed Project Area “in ha" 1351.00
. 1351 x 0.087 |
Base Amount for Escrow Account (Rs. in Crs) = 117.087
Rate of compounding of Annual Closure Cost 5.00%
Balance Life of the Project "in Yrs® 48
Annual Closure Cost 2.4393
Amount to be depasited into Escrow Account after compounding @ of 5% 458,65
"Re. in Cra®
Amount already deposited into Escrow Account "Rs. in Crs.”
Nat Amount to be deposited into Escrow Account "Rs. in Crs." | 458,65

Annual Amount to be deposited in Escrow Alc

Year

Annual Amount to be deposited in ¥ Crores

2.43930

2.56127

P

288933

2.82380

ol Bl G| B =k

296499

,ﬁfi‘l/

(Resogni=2t sn)
[Reangnillan N, e th o o0
Oaled- 259 0% L




. EROPONENT o R
| TENUGHAT VIDYUT NIGAM LIMITED -
Year Annual Amount to be deposited in T Crores
[ 311324
7 326890
8 3.43235
9 3.60396
10 3.78416
1 3.97337
12 4.17204
13 4.38064
14 4,508067
15 4 B29B5
18 5.07114
17 5.32460
18 5.58083
18 5.87048
20 6.16400
1 B8.47220
22 6.70581
23 7.13560
24 7.49238
25 7.86700
26 8.26035
27 B.67337
28 9.10703
26 956239
30 10.04051
3 10.54253
3z 11.06968
33 11.62314
34 12.20430
35 12.81451
T 36 13.45524
@ S 7 14.12800
T . 38 14 83440
SIS - 15.57612
S § 40 %; 16.35493
- o
Checklist for Mining Plan and Mina Closure PN, i C;ﬁ CL - 30135

{Hﬂl:l:'r_l FeB .| LS RNES ] I = 'Sﬂﬁ'll i 1".’.‘_
[Recagnition fa 0TNTE)

-’.1-'.:-F'ﬂ.hi -
Digted- 2905 20413



' PROPDNENT
| TENUGHAT VIDYUT MNIGAM LIMNITED

| Year Annual Amount to be depositad in T Crores
I a1 1717267 |
4z 18.03131 '
43 18.03287 |
44 19.87851 |
45 20.87349
46 2181716
47 23.01302
48 2416367
458.65107 say 458.65

13. | RESPONSIBILITY OF Owner is responsible for opening and maintaining an
MINE OWNER Escrow Account in 2 Mationalzed Bank for meating the
mine Closune expenses,
34, | PROVISION OF MINE Total provision induding escalation @ 5% is Rs. 458,65
45 | ANNEXURES
| |Copy of alloiment order A
AVesting order. Mandatory
] Cartificate of CMPDIL that the
project boundary considered
for the Mining plan is in WATA
coharence  with  the  biock Mardatory
boundary wested with 1he
altattes.
1l Approvels of Mina Chosurs
pian from the Board of the Mandatory m
company. |
| Copy of earlier approval  of i
| imining plan. Mandatony - - N
Copy of MOC's Lelier granting
recogniten to ROP  for | Mandatory W
pregasation of Minng plan.
VI | Letter of authorization by the
Block afiotiea for formulafion VI
of Mining Plan & Mine
Closure Plan by the ROP. MP & MCP
Vil | Cerificate of bcceptance of |
the ROP o formuiste the MP & MCP il
. Mining Pian & Mine Closure ==
| Pian on bahalf of the project =]
P A
Checkiist for Mining Plan and Mine Closure Rfgray 'ﬁ.uﬂarS"”H ) f'@ - 31135
- [Recognised -2 b -
L!limunllu Na. J==! Ly il

Datads 25 0s 204 el




| TEMUGHAT VIDYUT NIGAM LIMITED

propoen

Wil

B cerificals by the ROF
(that he has besn duly
eomgany to prapars  Mining
pkan & MCP  on their behalf
and thal he haz a wvabd
recognition from MOC wnder
MCR., 1960 to prepare the
Mining plan and  that
provisicns of ad relevant nsbes
and regulations made there
under have been obsersed in
the preparation of mining plan,

Wl

X

The Mining plan Mine
Ciosurs plan has been

issued by Mo, DI &
wheraver specific parmission
will be required the applicant
b approach the
goncemed authoribes.

I

Confirmation from ROP that
he has verified the block area
with the relevant plans
suppiied by CMPDI SCCL /
NLC and area covered by the
mining plan  does  not
encroach on any other m..|]
gnite biock. |

me

Xl

I Ceriificate  from empowerad
| representafive  offor  Block
sliotiesl  applicant thal  he
mine will be developsd as
per the approval of the mining
plan from Ministry of coal and
all other approvals, as
required will bie obtained
from redevant authorities

XN

Copy of the documen o
establish that the geological
report  has  been  duly
purchased from CMPDI, GSU/
MECL as the case may ba.

il

[Recegrilion Ma. 3207 11

E:ﬁiﬂd Qunlif

4 Paraon)
S EFAM
Dated- 24.05:.240 5]

CL - 32135




PR ONENT
TENUGHAT VIDYUT NIGAM LIMITED

X | Cedificate of ROP thal fhe
poject  boundary  considared
for the Bndng Closure Plan |

has been varfied by ROP. It is MP & MCP
in coherence with the block
boundary of vesting order and |
approved mining plan and no
discrepancy has been found,
XV | Cerificate thal the Ming
Flan & Mine Closure plan
have besan prepared in e
with the approved Mining pian
and [he miné paramelens MP & MCP E AL
considered for  formulafion of
mine closure plan 5 exaclly
he same which has been
approved in the Mining plan.
¥V | Carfificate fresm
empowerad reprasentative of
! or Block alloftes) applicant
that he mine that tha I
reclamation & rehabilitation '
wark shall ba carred oul
accordance with the MP & MCP X
approved ming closura plan
and any
modification/ameandmeants
which may be made in tha
rine: Cheaure Plan by Ministry
of Coal, from time bo G
1 | Documents in suppaort

of Minimy Leaza, Incess

ALl

the lease has already been MP & MCP vl
granlad
XVl | Hydrological 3=
| carried oul il any. MP & MCP '
¥vill | Other document MP & MCP X A, 30l (B) &
XVHL{C)

.

W | Enwirgnmen| Clearance
o previous aliotiee & Transfer MP & MCP HIx
! {0 curranl alolies

XX | Slage - | FC diversion
approval from MoEF & GC o
the previous aliotiee & MP & MCP |
Tramafer to cumrent alloites

e o

Checklist for Mining Plan and Mine Closies Flans == 0.0

[Recogrilion Na, 3471223
Dated- 28 05 20(5]



THOPOMNEN |

TENUGHAT VIDYUT NIGAM LIMITED

18, LIST OF PLANS

Rel. Plate No.

[ Lecation plan MP & MCP 014, 018 & 02A, 028

1
I | Reference no. of plan |
of biock boundary issued by
CMPDI SCCLY NLC (A copy MP
of the Plan also o be
_Er'rrﬂxnd]
L Plan in scale of not less than
1: 10000 showing approved
biock boundary vis-d-ds
proposed e isling miring MP & MCP o3
legse &  Mine boundary
superimposed  over i In
distinet cosour,

Prans altached with
" Arax, - i £ 0 A"

IV | Geological pian showing al
the boreholes drilled and
proposed bo be dilled showing 04
alotted block boundary and WP & MCP

required bease ares

=

Graphic Litholog MP & MCP 084 & DEB

V1 | Surface Plan showing
drainage gystem,
Contour , 8t minimum MP & MCP or
3m interval, localicn of

gH

Wl Conceptial plan
showing infrastreciure facilites
including colony, boundary of
minng area, mine  enires,
roads including road diversion
alignmant etc

il Lmrduuaplanﬂmrfng
Gowt, forest MP & MCP 08
Tanancy kEand
¥4 Floor Confour - Seam | Bat
Flage contour plan and seam MP & mCP to Seam R2 - 094 to 095
' folic plan, ise- grade plan Seam Folio — Seam | Bot fo
Seam R2 - 104 to 105

MF & MCP 1A & 118

¥ ¥-zection ‘showing 05
< MP & MCP

Xl | Plan showing existing and ?ilm‘ , 1A

mﬁmmﬂmm Closure FHW @ L
P - “
50 ,rh Viiay Kirar Sin- h =2 )
. -_ =P tHEl:E""Il‘Ed'-_.JJ .-_.__: "".|I'I:| |

g ) _{}:- {Recogniticn No. 340 120070 20 -0 RaM
¥ Dated- 25 05 015}




| PROPONENT
TENUGHAT VIDYUT NISAM LIMITED

mp-uaadm.trfamlawut

XN F'ﬂatmlnfng tand use MP & MCP

plan |
X Frogressive mins
chosure  plan/ mna pan
indicating stagas at 1s13nd,
Sth, 10th, and 20th interval
{showing area, volume, dump
height etc for OC and seam- WP & MCF
wise layout projects and
wanliaton syatam in UG)

| Year

" Piata No.

L1 Year

| 13A

T Year

158

5" Year

15C

10" Year

15D

20" Year

15E

30" Year

16F

a0™ Year

156G

4™ Year

15H

XIV | Reclamaton plan MP & MCP

164

OPENCAST MINES

x| Plan showing tolal coal
thickmass and overburden

thicknesa and stripping rafio

14

XVl | Final stage quarry plan

glignment

15

UNDERGROUND MINES —Fﬂtﬁ;ﬂnﬂhln

¥l | Plan  showing mode and
location of entries and surface UG
lzyouts

¥\l | Layout of the panal for
each system Longwall, Bord & uG
Piliar, road header should be
given)

Mot Appicable

XIX | Layout  of  pillar ue
extraction

Mot Applicable

Support system uG

Not Appecabie

&%

Haulage and transport UG

Mol Applicable

wta;'éi/

p—_— singh t"‘

Y a ;,_-.Per'sﬂﬂ‘l !
H.:I:.LJ; e T e L o cPAM |
{Racog :';I;.E:r.e -“ a5 2018)

Checklist for Mining Plan and Mine Closure Plan

Bk =




| TENUGHAT VIDYUT NIGAM LIMITED |

Rajpar £ & D Coal Ming

I

SUMMARISED DATA

1. Ganegral

=

2} | Mame and address of the Applicant Company

|

Tenughat Vidyul Migam Lid. (TWhL)
Registered Office & Address for Correspondence:-

Tenughat Vidyul Migam Ltd,
Al — Hinoo, P.O. — Doranda,

Coalfiald & State where ncaled

Dist. — Ranchi
Jharkhand,
PIN — B34002
b} | Name and address of the Block Aliott=e Tenughat Vidyut Nigam Ltd_ (TwML)
Relationship between the applicant and alloiies Sama
o company
d} | Status of the Applicant Company : State Govenment Undertaking
Central (Public Sector  Undertaking/State
Governmenl  UndenakinglV  Company/  Put,
CompanyiPublic ColOthers (Specify) .
] | Nama of he Coal Block together with name of | Rajpar E & D Coal Mme. Auranga Coalfield,

Jharkhand

I | Dale of aliciment o

30.06.2015 |"Annex. — I},

gl End Use of Coal as per Approval by the | Power generation

Competent Authority |
n) | ROM Quantity proposed to be produced as per | 10 MTPA

Mining Ptan .
0 | Morms adopled for calculating ROM quantity | No Difference

requirement in case it differs from the guanfty

indicated in the Allgtment Order.
7 | Benefickation required - YaaNo No i
k) | Requirement of Benehcialed Coal & axpactad | Mol Applcable

availability thereof,

| 1) | Pericd for which Mining Lease has been graniedS
ig ko ba ranawad! i3 o be applied for,

30 years and fo be renewed for furthar parod,

Cate of Explry of earfer Mining Lease, if amy

P ——
|

Nat Applicabiz 4

f_g__“

[ CTE=T . 1 ]";T‘I §

xll ; fizd Person) |

tﬂ.tr.._.::: -l-l.-l. yinge T '.:IIEI.I:-FAH ;
l“ﬁ';ﬂl'n::‘..m;_ 20 1]

®

S0 - 1110



TENUGHAT VIBYUT NIGAM LIIITED Eﬂﬂgfﬂﬂ‘ﬁﬁfﬂﬂﬁ :
[ n} | R@P wha has preparad ihe Mining Plan
Mame Vijay Kumar Singh
Address { Hill Top,
| Mahala - Chandwe, Kanke Road,
Ranchi - 834008,
k..l'lurln:hlnd
Phane No/Faw/Email 1D Mob, 0632000342
Visay "1 43@gmail com,
Recognition No & date il valid Recognition Number: 34042/ (03) 2014-
Date of grant/Ranewal of RQP Sistus CPAR & — 30NN
Varidity Vaiid €N 28.05.2025
2. Information regarding earlier approvad Mining Plan, I any - NOT APPLICABLE
S.N | tems [
a) Approval Letter no. & Date o
b Lezse Araa
&) Date of grant of Lease
o) Date of Expiry of Lease
8] | Targeted Produchon
fil | Proposad year of slart of Production
g) | Proposed year achieving the targeled production lavel
k) Envizaged life of tha mine (in years)
iy Date of aciual commencement of Mining Operations, f operations
already staried
il Likaly date of Mining Operations, if oparations nol yel started &
reasons for non=commencemant of operations
K) Planned production and actual levels achieved in last 3 years
1 Coal :-
. o |
OiCast
08
) Reasons for difference between the plamned and actual production ﬁ‘*
lavels -~
n) Reason for revision nt_ﬂmj:?imphn

'h%flrgh

I:Hc-:;;-‘&-.%':_". Parsany. |
i et it b

Summarised Data Dated- 2& 035 2013] f

SD =210




EROPONENT _[
TENUGHAT ViDYUT KIGAM LIMITED i

N tnING FLON
Reipzr B & D Coal Mine

@) | Detailz d&mﬁjﬁ in the naw rﬁining plan comparad to sarliar

I approna| =
i () Lease Amea

") Block Boundary

(i) Preduction lavel

{iv) Reserves

(v} Mining Technology [Addifional shests lo be used, if required) Oid Plan Mew Plan

i(viy Land use pattemn

' 3. LOCATION

a) Location of the Block
Talukal Villagel Khasra/ Piot / Block Range / stc.

Revenus Villages — Jerang, Rajbar, Lejang,
Ranchi, Darea & Sarak.

r Dastrict | State Revenue Anchal - Chandwa, Balumath & Lalshar
District — Latehar

| Skate - Jharkhamd

"B} Tiame of he Coatelll Coal bel Auranga Coalfieid

o) Parliculars of adjacent biocks: North, South. East, West

Morth — Rajbar A, B & C = CCL blocks
East — Matamaorphic rmocks
South — Matamorphic rocks and then Banhardih

CMPDI SCCL NLC { A copy of the Plan along with the
coordinates of the boundaries to be annexed)

coal block.
West — Coal bearing ares vl to be blocked and
alincated
d) Area of the Aliotied Block (hectares) |
I, Geological block anea 1487 ha
ii. Mining Block Area 1351 ha {1320 ha + 31 ha)
&) Referance no. of plan of block boundary issued by Copy of CMPDI laitar (it

CMPDUVDGCaplive 153770 daled 20.07.2016 lo
Mominated Awuthodty, Mol enclosing fthe
geographical coordinstes of cardingl points and a
plan of Rajbar E & D Coal Mine (“Annex-iI"). Vide
their letter no. CMPDIBDICIB8E-AVE-220387 -
4734 dated 26.10.2018, ("Annex-N A7), CMPDI
have eanclosed ceriffied plan  with  their
observation; being incorporated a5 Plate No. — 03,

Allotted Block Area — 1487 ha as per coordinales
giwan by CMPDI
Project Lease Area — 1351 ha a3 per this Mining

Pran, i

T ryE
FEmsan]

L

W

R EE B

58 05 2015

S0 - 310




EROPONENT
TENUGHAT VIDYUT NiGAM LIMITED

-

[ g1 Existing mining Lease Area in case of exisling minas,
(heclars)

| Mot Applicable

hi Applledl required Lease Area as per the Mining Plan
undar consideration (heclares)

| = Froject Area — 1351 ha
| Required Lease Area — 1357 ha

i}
block

Whether the applied lease area falls within fhe aliotted |

Eﬂmﬂmmﬂdwﬁaﬁaﬂaﬁ;ﬁﬂﬁi ha,
| the coal bearing part of 1320 ha falls within
alloled block and 31 ha falls outside the allotled
block in non coal beaning area for accommadating
infrastruciure & township.

i} Area [heclaras) of leaze which falls oulside the

i
j hiock/sub-biock delineated by CMPOWSCCLNLE i
ki Detsils of cutside area: i ha
—  Whether forms part of any cther coal block Mo
- Whather it contains any coall ignite reserves Mo
-~ Purposa for which it is required, e.. roads/ | Electrical Substation - 2.0 ha
0B dumps/ service buildings’ colony! safety zone/ | Workshop -20ha
athers {specify) E :l_: T
Garfand Drain -08
Ciffica -18 J
| Grean Balt - 7.4 ha
Township - 10.1 ha
Total - 31 ha
Iy  Whather some pari(s) of the alolied block has nol baen
gpphed for mining lease,
> Total area in ha of such pari(s). 150 ha + 1Tha =167 ha
= Total reserses in such part(s). TES+118 =9.03M
. Brief reasoning for leaving swch partis), Reserves are blocked in river bed and s

meanders (1.18 Mt) & beneath thick haﬂaﬂun[
owvar matamarphic high area (T.85 Mt).

m} Type of Land involved in Hectares
- Forest Land
— Non Fores Land

Terancy Land

o ot Lang

o

Total Project area 1351 ha.
457 28 ha
853,72 ha
581.18 ha
2T2 54 ha

| n} Broad Land Use Paltern (Forest, Township, Indusirial,
Agricultural, Grazing, Bamen etc.)

Ses text, Chapler - Xil, Page no. XHI-3, Table
No.- 133

o) Proximity of public road’ raihway line” major waber body if

a) Sukr River on nothem edge of proposad mine.

any and approximate distance b) NH-75 Iz 9.5 Km on Soath,
A 7 iy ! :}f hetar Bafiway Station is 13.7 Km an South.
Vioy Kumar 5 ™
Summarised n;hm;.-i';'- No. 34052 ~ SD - 4110
Dated- 29.052015] /;ué‘f\ f&
/s &




[ MINING PLAN
TENUGHAT VIDYUT MIGAM LIMITED Rajbar E & D Coal Ming:
pl Toposhest No. with lafitude and longiude F45A8 RF 1:50000 R

As par Cormgendum Mo, 1 of MoC (“Annex-l A,
| Latiude — 23" 45" 27.491" N i0 23748 2.680° M
Longilude — 847 37 38,7807 E 10 847 40' 2T 110 E

| 4. GEOLOGY AND EXPLORATION
a) Mame of the Geological Block and area in hectares " Rajbar E & D Coal Mine
| 1487 ha

b} Mama of he Geological Report (GR) with year of praparation Geological Report on Rajbar E & D Coal
Mine dated Octobar 2013  (Modified

Rieport).
¢} Mame of the agency which conducted exploration and prapared ;meﬁThﬂsm o
i oulsosrced agencies
d) Period of conducting exploration December 2010 to November 2011
Agency Meterage | No. of bhs
g) Details of drilling (by all agancias} ggu. T Eﬁﬁ s:.
Total | 28938.90 106
fi MNo. of boreholes Oriled within the Diock o7
g} Overall borehole densify within the Block (no.! sq. km) 5.5 Bhisg. Km. in 1467 ha L. coal beanng

_ area in the block - 97 BH
h) Area covered by ‘detailed exploration within the biock | Todal block anea - 1487 ha.

(hectares)
il Area covered by ‘detailed” exploration outside the block
{hectares)
- No. of boreholes drilled culside the block 8 Boreholes — (1) 2 Boreholes over 0.31
- Borehole density for outside area (no.fsq. km) Sq. Km. of infra area - 6.5 bh/ 3q. Km. (if) |
7 Boreholes gver peripheral aress of the |
. block in Eastam side.
'jI  Whether enlire lease area has been covered by ‘detailsd’ Yeas
exploraton.
k} Whether any further explorafion is required or suggested and MNal Required

l timaframe in which it i 1o be complisled 2
I Number of coal seams: 7 28ams ~ | 10 VIl In Barakar Formation. 17 coal horizons including spits in Barakar |
Formation.
2 Seams - R1 & RZ in Raniganj Formation. I
« Tolal 19 coal horizons
thickness range of coal seams (Excl. NCB}M0.15m (Seam | Bot) to 24.26m (Saam HI Bot)
- mean Thickness of lofal coal horizon - 66,5 m.
r| - Standard Deviation of thickness - .
K R EE IR AR W W W] m|m W u
taEal (2R | T M| B T M| B|v | TimM|e| T |m|B|[nT|8|IT| B
480 |17 |16 23 40|o7yar 33 (28 |20 28 |30 2s v |28 1|24 (21|18 32 |
A Minimum & m WWlmm—Em:wlleJmﬁwm:IMJ
Vgl

Lo e S E'ﬂ:h | m

P
o

o e
Wy

" Summarised Dat§Recci szl 0 a0 o2 Fotsan) 50 - 5M0

lq'ﬂ-:lﬂ'-'-' T cr --:..JI;H

Datad= o G5 LQ15]
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Rajbar E & D Coal Mine

{ M) Gross Calorilic Value (GCV In K.Calikg) and vsef Heat Value (UHY in K.Cal'kg), of coal as par GR:

" Seam wise detal

(Rec :-‘;.
[Resoghtian '

Seam | Proximate Analysis |  GCV (KcallKg) | Grade Band
| (60% RH & 40° C) |
M% Ash% Calculated Mean
I Range
RrR2 2936 42 0-51.6 | 3279-4081 3880 G11-G14
R1 2840 | 362520 | 32564569 | 3912 | G10-G14
Vil Top 3453 | 190438 3941-5989 4970 G5-=0G12
VIl Middle 2763 19.0-49 .4 A233-5900 4616 G5 -G14
Vil Bottom 3.0-53 19.0-49 4 3472-5000 4736 | G5-G13
V1 Top 2.9-45 28.8-51.7 3270-5193 4232 | GB-G14
. lu"l Middie 2953 19.0-51.5 3289-5000 4644 GE-G14
Vi Bottom 2.3-538 19.0-52.2 3237-5988 4618 G5-0G14
Vv 3.2-5.3 19.0-46.5 3678-5998 4338 G5-G13
| IV Top 2.0-53 19.0-51.5 J280-5990 4644 G5-0G14
' IV Middla 2053 18.0-51.2 3317-5089 4658 GE-G14
IV Bottom 2853 | 19.0-51.9 | 3266-5000 4632 G5- G4
| 1l Top 2.8-53 19.0.52.2 3237-5099 4518 GE-G14
11 Middle 2953 19.0-51.6 3278-5009 453‘3 G5-0G14
; 11l Bottomn 3.0-5.3 19.0-50.2 3394-5909 4696 G5 - 0G14
1l Top 3.1-5.3 18.0-47.8 3588-5999 4798 G5-G13
' || Bottom 3.1-8.2 10.3-48.5 3542-5086 4764 G5 -G13
E'E____J._ “E.'.lﬂ._ 19, ﬂ—ﬂ ?'; 3523—5999 4761 GH- G132
| | Bottom 3053 | 18.0-50.0 3415-5009 4707 G5~ G13
n) Cuality (Grade) of coal as per GR : Range G5-G14 (Based on GCV}
Mezn G11 (Based on GCV)
Avg. GCV—4276 (Kralg)
o) Total geological resarves in the Biock TH4.48 Mt
p) Deplation of reserves (in case of running mine) MNed Applcable
g) Additicnal reservas establishad (if any for running mine) Mol Applcable
r1 Geological reserves considered far mining:
by opencast I 574.86 Mt
by Underground 13117 Mt
5} Cormasponding Extraciable reserves:
by opencast 42022 Mi
by Underground 30,35 Mt {Broad Estimate)
£} Percentage of recovary wort. geclogical resenes: )
by opencas! A%
by Underground 30% (Broad Estimata)

[ﬂ lo (¥ 1o be included in the rdmanl-nl‘mplur

Summarised Data

8D - 61D




| TENUGHAT VIDYUT NIGAM LIMITED Rajbar E & D Coal Mine
5, MINING
a) Existing and propoged mathod of mining | Dpencast. Underground mining to be planned
[Opencast for 08 & coal separately with dragline’ shovel! | for the lowest 2 seams [Seam | & 1)
surface miners’ manuai’ eic .} |
(underground by longwalll Bord & Pillar! continucus miners' | Bord & Pillar LHD
LHD! SO/ manal’ et )

b) The Peak capacity as well in addition to targeled | nmnmmmmmhammmwar
mwhmﬂmhmMEmmmm&:m_m « &nd largeled capacity are same,

year in which proposed 1o 52 achisved | Undarground Mine o be plannad in fulure for
By Undarground - Sesm I &IL
By Opencast
Total |

c} Life of the mine
Undergrownd workings ’Hﬂm#ﬂmm{Tan"naﬁHmﬁm
| of OC Mine)
Opencasl workings - | 48 years
Overall ; | 48 Years
dllnﬁm&uunﬂmﬂnmd%aﬂmnﬂﬂgﬁnmnﬂ:hhm
Yoars uG Opencast ROM Saleable! | Washery
Production | Production OB | Cuom. coall | Beneficiate | rejecis
Mt Mr {Mcum) Sutppinn lignite d coall (Mt}
(Mt)  lignits (Mt}
I@,n_!ﬂ

1. 1 5.5 e
2, 2 11 Eﬂ:l
3 4 22 550
4. 7 385 5.50
N | ] 44 5.50
g | B 3 550
| ) 50 5.51
[ L. 95 5.51

Total for full lease 420.22 2119 5.04

pariod |

Furnizh the detailed calendar programme of coal production | See Chapier — , Table No. — 5.78. Average
year wise and saam wise shong with OB ramoval in the | grade is G=11.
relevant chapler

wﬁhmmmdmpshlunﬂlm Mo Extarnal D.B. Dumping .
“ beanng; :
.--Imm:uﬂﬂmﬂhhﬂhwmﬁmmh Not Applicable |

enxtractabbs,
;{tr

! o
b

) “Whather negafive proving for coall ignite in the proposad | Infra area is non coal bearing — proved in |

site for OB dumpy MIMW boreholes. |

Pl %

T AT Iu.
Summarised Data  (Recognzed Ooalfied Parsan) | SD-7M0
|H:.|_‘,.:|§G. R, 54 .:.;'.\,. o ld-GPaM
Dated- 29.05.2 2013) I




MINING PLAN

TENUGHAT VIDYUT NIGAM LIMITED Rajbar E & D Coal Mine
"0) Proposed configuration of HEMM for OC (Coal & OB} &
Major Equipmant for UG,
Mining Eguipment | Total Mo.
Operation | “f“ | Equipment | Capacity | of Eqpt.
. | 1. Drilling Bilast Hole DAl 33 mm 3
| . Blast Hole Drill 250 mm 6 |
Waste | - Loading | Hydraulic Backhoe | 490 Cum 3 |
i ceaing Hydraulic Backhoe | 12 Cum 8
| iil. Transport Rear Dumper 360 t 20
: | Rear Dum 1201 4
_l', i. Drilling Blast Hole Dril 250 mm |
ii. Coal Culing | Surface Miner 3.8 m drum 3
| ¥ Loading Front End Loader 18 Cum 4
Coal | Coal Body Dusnper 1001 20
. eyt Mobiie Bait 2000 tph 10 sets
Mobile Hopper &
s 2000 tph 5 seis
Road , Drain 350 K
o i Wheed Doizes (43 | class) 1
Track Dozer with 300 Kw 4
n | Ripper —
18 Ft Biade
i
i Motor Gradar (200 Kw) ;
Vibratory Bt | L, |
v Compactor ' |
¥ - Water Sprinkler 40-45 K 4
v FE Loader Jm |
vi FE Loadar 2Cum | 4
Diesal Back hoe 1 Cum 1
wii ’Eﬂ tﬁhﬂz
Maintenance o 100t 1
Eq?w,p“_m :E'r .::E 4ot 1
ii | Crane B 1
iv Boom Truck 4
Heawy Duly Toe 9
v Truck
vi Tyre Handser 2 |
Mobile Maint. Van . .
]

Fire Tender

Supplles & Bowser /) 4
Trapapant Fork Lift At 2
Fr - —
\iiali” - = nghLine Tiuck f{w&ffﬂ}ﬁ 2
T x 5 T
(RaaR il LaC Eerson L al o
summarised DA™ D s 0is 2 R $0- 510

'. i




 EROPONENT MINING PLAN
il‘EH'l..lGI-lAT VIDYUT NIGAM LIMITED Rajbar E & D Coal Mine
' v Tipping Truck l' a1 g
| Reclamation 76 Fi Blade 5
o i ] Motor Gradar 200 Kw '
il E_Jﬂ___-_'!_l;_r SO Kw 4
i | Watar Sprinkber 40-45 Kl
it Fam Tractor 4 ,
hi Mode of entry for underground manes (shaft, incline, adit): In fulure planning. Palr of inclines envisaged
presenily.
i}y Cperations that are proposed to be owlsourced MDO route is emisaged for al mining
oparations. |
iy Proposed coal evacustion facilties
Face to Surface Combination of Dumpers and Conveyors.
Surface 1o end uss planis - Tube Conveyor & Indian Railways

B. END USE OF COAL
a) Capacity of the approved end use plants

5L | Name of Allottes End Use Plant Location Coal Requirerment
M.
1. | Tenughat Vidyut | 2 = 650 NW (In Process) | Around LALPANIA Village

Higam Lid Maar TEMUGHAT Resarvair | 5.40 MTPA

{TWML]

b} Goall lignite requirement for end use plant with grade/quality 540 MTPA - G-11 grade
(at 4100 Kcall Kg after
mining)
c) %age of end use requiremeant to ba met from this mine It meels tolal requirement
d) If washing/ beneficiation of the coall ignite is planned to be | Not Plannad
conducted on site or adjacent to the extraction area, briefly
describe the nature of the beneficiation and recovery rate with

consurmplion of water eic. -
) Proposed Use of Rejects/Middling Mot Applicable
|"r’ ENVIRONMENTAL MANAGEMENT |
') Exislingland usepattern | |
| S1. No. Land Usas Area (in ha) |
1. Tenancy 561.18 @ .
2, Govl. NF 272.54 |
. Forest e NI
P, i. Reserve NIL £ : l
e ii. Protacted 495 20 |
W P C-J-B-J 2.08
A | Total 1351 |
¢ 1) ] area indicating the area likely 1o be degraded due to | e -
y . “tnining, dumping, roeds, workshop, washery, : hip ele. l ) i
°¢) Surface features over the block araal,fzf-'a'ﬁ" J,,--*"' Habitation & Vilage roads, |
B
Summarised Data |Re-:r'1']j’| ised 0. ? I.:lr'] | S0 -8
[Reccgniice - I 4G AM

Dahu 25 EI"‘ 2015}
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 MININGPLAN

| Water Bodies efc.

d} No. of villagas/Housas to be shifted

| About 550 famiies to be

]_ refocated from 4 villages.

&} Population to be affected by Estimated at about 3000
f} Year wise proposal for reclamation of land affectad by mining | Stage wise reclamation s
activitles coverad in stage plans. Final
reclamation & completed n
post mining perdod. Details
are given in Chapler — XV in
table no. — 14,156 & 14.16.
g} Monitoring schedules for different environmental components | As per the guidelines of
after the commeancament of mining and other related actvities. SPCB  in  their permission
. lettar for consant to operata.
B. PROGRESSIVE AND FINAL MINECLOSURE PLAN
(A separate chapter is glso to be Incorporatad)
F’Fﬁugrmhu Closure Activities 287.73 Crores
i) Final Closure Activities
A. Dismantling of Infrastructure & Disposall rehabilitation of 4,04 Croras i
Mining Machinery
B. Safety and Sacurity 16.98 Crores
C. Technical and Biclogical Reclamation of Mined out area 24.57 Crores
and OB Dump
| D. Post Closure Management and Supervision B.03 Crores
| E. Dthers — Covering Social activities & Golden handshake 119.30 Crores
Sub Total (Final Closure Activities) 170.92 Crores
Total T 458.85 Crores
(Table No. - 15.15)
8. OTHERS
a) Base date of Mining Plan. July - 2018
b) Calendar year from which the production will start from the zero | By the Calendar ysar
date L.e. date of approval of mining plan. Yoar — 2018
c¢) Results of any investigaion camied out for scienliic mining, | To be camed out as
conservation of minerals and protection of environmenl: future and when required
proposals.
d) Signature or ROP @h
g
Date '3;; o Ko 15 /) . o .“
Place ﬂwl .'é' #/:r;ﬁ.-' : Ao
Vijay Kumar Singh ; &*i-* e 3 -;..1.'
Recossstd .'_' -4 Parson s -r.n.*-’,'-‘
Summarised DSE o). ‘ﬂ{g' '{;"rfér1ﬁ| ! ?:'{"iﬁﬁ o SD - 10110
J AT _.s.- i
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| MINING PLAN
| Rajbar E & D Coal Mina

| EBQEQNENT
[ TENUGHAT VIDYUT MIGAM LIMITED

MAIN TEXT
| Chapter Subject Pages
I Introduction =1 to I-4
n Details of Earlier Approval of Mining Plan H=1 to 11-1
1] Location, Topography & Communication -1 to 0T
, Seam uence, Coal

W :mn:mﬂf = V-1 to IV-35
v Mining V-1 to V-58
vi Blasting Vi-1 to Vi-4
Vi Venfilation Vi1 to VII-2
vill Pumping & Mine Drainage Vi1 to V-5
X Coal Handling, Washing & Mode of Dispatch IX-1 to IX-B
X Manpower, Safety & mm X-1 to X-17 |
XI | Transport of Coal, Men & Material | XM toXH3 |
X :_::;t:nﬂ@u Facilities PI’UPIJEIII & Their T,
X Land Requirement voomd T R XHi-1 to Xii-4

Environment Management Plan ]: XIV-1 to XIV-31

P ive & Final Mine Closure Plan | XV-1toXV4Z

| T’ - |

fas.

Vilay ¥imar Siegh ‘

(Recognizzd O olied Ferson)

[Recoghiien B . Vb PAM
Dated- 24 18] |
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Rajbar E & D Coal Mine
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. 3528135

LIST OF TABLES
Sl. No.| Table Ne. Particulars Page No.
1. 11 Cﬂalﬁmﬂ?ﬁgﬁﬂt for End Use Plants al B5% -2 -
| PLF & 4100 GCV
) 4.1 Drilling Details A It
3. 42 | Seam wise Borehole Density of the Coal Mine V-3 |
4, 43 Stratigraphic Succession of the Auranga V-6 |
| Coalfield {
5. 4.4 Generalized Geological Succession Iv-8 !
B. 4.5 Details of Faults V-12
: 4.6 anuanm of Coal Seams with Intervening | IV-14 to IV-16
Pﬂfﬂf‘ﬂ
B. 47 | Grade based on Gross Calorific Value (KeallKg) V-18
= 48 Computed Seam's Overall Analysis with Grade vV-18
10, 49 Ultimate Analysis of Coal Samples -20
1. 4.10 Seam wise Ash Fusion Temperature Iv-21
12, 4.1 Seam wise Hard Grove Grindability Index v-21
13. 412 | Seam wise Petrographic Analysis = Iv-22
14, 113 Physico Mechanical properties of Rocks v-22
| pertaining to BH No. JAR 45 & 65
15. 4,14 Seam wise Reserves (Million Tonnes) IV-34
16. 415 | Seam wise & Thickness wise Reserves (Million =35
i Tonnas)
| % 5.1 Mining and geological characteristics of the V-3 to V-4
Seams
18. 5.2 Seam wise & Thickness wise Geological V-111oV-12
HBEET‘H'EE (Mt} (Area — 1487 ha) Uplo Floor of
- Seam — | Boltom
19, 5.3 | Seam wiss & Grade wise Geological Reserves v-12
(Mt) (Area — 1487 ha) Upto Floor of Seam — |
Bottom
20. 5.4 Seam wise & Thickness wise Geological V-13
Reserves (Mt) (Area — 1487 ha) Upto Floor of
Seam — |l Bottom
| 21, 5.5 Seam wise & Grade wise Geological Reserves | V1310 V-14
-| (Mit) (Area — 1487 ha) Upto Floor of Seam — il :
| Bottom | ;
[ 22 56 | Seam wise & Thickness wise Geological | PET l
' Reserves (Mt) (Area — 1487 ha) Eaam -1 & II
{Idenhﬁad for Underground M
Index rF= B 41:?»'“-' 3 Vi
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Sl. No.. Table No. Particulars Pags No. |
23, 57 | Seam wise & Grade wise Geological Reserves V-14
(Mt} (Area — 1487 ha) Seam — | & Il (Identified
for Underground Mining)
24, 5.8 Seam wise Reserves in North Metamaorphic V-15
High Patch upto Sukri River in the North & East |
(Area — 150 ha) Upto Seam — Il Bottom |
25, 59 Seam wise Reserves in Firmed up Mine Area V-15
(1320 ha) Upto Seam - Il Bottom
26. 5.10 Mine Paramatars V-16
27. 511 | Coal blocked in Barriers (Fig in Mies) V-6
28. 512 | Coal blocked in Batters VAT
20, 513 | Total Reserves Blocked (Mt) V-7
30. 5.14 Seam wise & Grade wise Mineabla Reserves V-18
(M)
31. 515 Seam wise Winnable Coal V-19
a2, 5.16 Seam wise Winnable Coal & Quanfity of Burden V-19 to V-20
Upto Seam Il Bottom
33 517 | Seam wise & Grade wise Winnable Reserves V-20
(M)
34. 518 | Sakent Characteristics of Coal Reserves V-21
35. 519 Calendar Plan of Production V27 o V-28
36. 520 | Year Wise, Seam Wise & Grade Wise Coal | V-291o V-30
Production Program
37. 521 | Year Wise Paring Wise Wasle Removal| V-31toV-32
Program
as. 5.22 Maximum & Minimum Depth of Working for V=33
Coal Seams
38 523 Annual Productivity of Shovel and Dumpers V-39
40. 524 | Assessed Population of Cutting, Loading & V-40
Transporting Equipment
41. 525 List of HEMM V-41 to V-43
[ 42. 526 | Dumping Schedule (Figure in Mbem) V-52 to V-53
43, 527 | Details of Temporary Dump V-53
44, 5.28 Waste Management covering Top Soil V-54
Management (Figures in Mm®)
529 | Top Soi Management — (Including Action plan V-55
for Top Soil management)
530 Reclamation of Excavation Area (All fig. in ha) W-55
5.31 Stage wise Waste Disposal 57
6.1 | Permissible Peak Particle Velocity (PPV] at the | Vi-4 |
Viay Iﬁ,l'lmg.l.rr.esl_:fl‘;!;rinn] \ ' A
(Retodr - ik

i LE

- A A-CRAN ]'

. 25.05:7015)
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| TENUGHAT VIOYUT NIGAM LIMITED Rajbar E & D Coal Mine
| Sl. No.| Table No. Particulars I Fage No.
; Foundation Level of Structures in Mining Areas in l
| mm/sec. . |
|49, 7.1 | Depth & Exposed Area at Stages of Mine | Vil-1
' 50. | 101 | Manpower Required for Mine Operations,| X-3to X-4
’ Planning & Monilaring
51. 102 | Coal Handling Dispatch & Mine Planning X-5
a2. 103 Power Supply, Electricals & Maintenance X5 .
53. 10.4 | Maintenance and Repair of Equipment X6 X7 |
o4, 10.5 | Skill wise Summary of Man Power | X7
55. 10.6 Manpower details for Major Structural Posiions | X-16 o X-17
56. 13.1 Allotted Area — 1487 ha X1
57. 13.2 Land Uses for associated mining activities A2
outside Allotted Area
58, 133 Datails of Present, Proposed and Post Closure XH-3
Land Uses for the Project
59, 13.4 Proposed (End of Mining) Land Uses (Plate No. X1i-4
~ 15 H) and Post Mining Land Uses (Plate No.
‘_ ~ 16 A)
B0. | 141 Land Regime XIV-2 !
61. | 142 | Surface Water Quality of Sukri Nadi, XV-3to XIV-4 |
Standard : 52296 Class A
62. 14.3 Ground Water Quality of Some Villages in| XIV-4to XIV-5 |
| Buffer Zone Standard : 1S10500 !
B3, 144  Existing Alr Quality data in the neighbouring XIV-T '
 proposed Tubed Project, Season - FPre
Monsoon
B4, 145 | Noise Leve! in Decibel — Maximum & Minimum XIV-7
L B9, 14.8 | Soll Quality in some Buffer Villages XIv-8
66, 14.7 | Affected & Proposed Reclamation of Land XIV-10
B7. 148 | Status of Excavation Area Xv-13
&a. 148 | Reclamation of Excavation Area (1262 ha) XIV-14
69, 14.10 Reclamation of Projact Area (1351 ha) XN-16
70. 1411 | Overall Land Stalus XNVAT |
7. 1412 Annual Dumping Schedule (Figure in Mbem) XIV-19 to XIV-20
| T 1413 | Dumping Schedule (Figure in Mbem) at 5 Year XIV-20 |
’ = Interval |
73 1414 |Stage wise Degraded Land Technically Xiv-z2 |
; Reclaimed !
74. 1415 | Stage wise Biological Reclamation XIV-23 |
75. 14.16 | Waste Management (Figuras in Mm”) XIV-26
e — D
Index 1':”'_11'{ _Fa -u -__-“ J‘ F':j:;::m} r -"'--": :"-f'l-‘t‘ﬁ Vil
gm0 isceam | ST e
it g i Oy | 4 i
Dated- 2503 20151 b Ly
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| SI. No. Table No, Particulars Page No.
7. 1417 | Top Soll Management — (Including Action plan | XIV-27
for Top Soil managameant)
-7 3 1418 | Monitoring  Schedule for  Envirenmental MV-31
Ingredients
78. 151 | Present Land Uses of proposed Project/ Lease -2
Ares
79. 15.2 | Land Uses of the project area in three stages of M3
Mining
Ba. 153 | Statutory Obligations XV-5
81. 15.4 Reclamation within Excavation Area (1262 ha) XV-13
B2, 155 | Reclamation within Project Area (1351 ha) XV-14
83, | 156 | Land Degraded & Technically Reclaimed Area XV-15
ad. 15.7 | Biologically Reclaimed Area XV-16
85. | 158 | Surface Water Quality of Sukr Nadi Standard XV-17
152296 Class A
86. 159 | Ground Water Quality of Some Villages in XV-18 |
Buffer Zone, Standard : 1510500
87. 15.10 | Existing Air Cuality data in the neighbouring 21 |
| proposed Tubed Project. Season - Pre
Monsoon ‘
88, 15.11 | Annual Dumping Schedule (Figure in Mbcm) XV-23 to XV-24 |
89, 15.12 | Dumping Schedule (Figure in Mbcm) at 5 Year XV-25
interval
a0, 16.13 |Waste Management covering Top Soil XVET
Management (Figures in Mm™)
o1. 15.14 | Top Soil Managament — (Including Action plan AV-28
', for Top Soil management)
o2, 1515 | Cost of Activities to be taken up for closure of | XV-34 to XV-36
: lhe mine
03, 15.16 | Time Scheduling & Envisaged Resources to | XV-37 to XV-38
Execute the Progressive & Final Closure
Activities
1817 | Final Closure Fund XV-40 ;
1518 | Annual Amount to be deposited in Escrow Alc | XV-41 to XV-42 |
Vijay Kumar Singh ! C:?E'
(Recogalsad Dus: fizd Person)
[Recognitian Mo 3 3P I0GRAM
Datad- 2648 20495]
Index X
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TEMUGHAT WIDYLUT NIGAM LIMITED Ftajbar E & D Coal Mina

LIST OF ANNEXURE

| Annexure No.

Title

1

Allotment Order no. 103/19/2015/NA dated 30.08.2015 for Rajbar E |
& D Coal Mine from Nominated Authority, MoC, Gol.

1A

Copy of MoC letter F. No. 103/19/2015/NA dated 21.12.2016 Io |

TVNL enclosing the Cormrigendum no. 1 1o the above allotment order. 1

Copy of CMPDI Letter No. CMPDI/DG/Captive/153/770 dated |
20.07.2016 to Nominated Authority, MoC, enclosing the geographical |
coordinates of the cardinal points of Flai:ar E & D Coal Mine.

1A

A ceriificate of CMPDI vide lefter no. EHFDIIEDFG[HEBAFI
E-2203871-4734 dated 26.10.2018 enclosing cerlified plan with is |
observation. |

Approvals of Mine Closure plan from the Board of the company.

Copy of earlier approval of mining plan.

| Copy of MoC's Lelter granting recognifion to RQP for preparation of
Mining plan.

Vil

Letter of authorization by the Block allottes for formulation of himng |
Flan & Mine Closure Plan by the RQP. .

Vil

Certificate of acceptance of the RQP to formulate the Mining Plan & |
Mine Ciosure Plan on bahalf of the project proponent. |

Vil

AnmﬁﬁmﬂbyﬂﬂHGPmmmsbeandLﬂrammmﬂdhrﬂml
mining company 1o prepare Mining plan & MCP on their behalf and |
that he has a valid recognition from MoC under MCR, 1960 io |
prepare the Mining plan and that provisions of all relevant rules and

regulations made there under have been obsarved in the preparation |
| of mining plan, :

The Mining plan/ Mine Closure ptan has been prepared considering |
the guidelines pertaining to Mining Plan/ Mine Closure Plan issued
by MoC, Gol & wherever specific permission will be reguired the |
applicant will approach the concerned authorities. !

Confirmation from RQP that he has verified mabiudr.araammma‘
ralavant plans supplied by CMPDIf SCCL / NLC and area covered |
by the miw plan does not encroach on any other coal lignite block. |

{Reagritan ha d=.0s el __.E'--EFM'.II' e

/

(Rezos- 20 Qualifies Parson)
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|
| Rajbar E & D Coal Mine

X1

Cartificate from empowerad representative offor Block aliotteal |

| applicant that he mine will be developed as per the approval of ﬂ'lﬂi
mining pian from Ministry of coal and all other approvals, as required |
will ba obtained from relevant authorities.

| i

Copy of the document to establish that the geoclogical report has |
been duly purchased from CMPDI, GSIV MECL as the case may be.

>

Certificate of RQP that the project boundary considered for the
Mining Closure Plan has been verified by RQP. It is in coherence
with the block boundary of vesting order and approved mining plan
and no discrepancy has beean found.

K

Certificate Regarding Mining Pian & Mine Clasure Plan

Certificate from empowered representative ofior Block allottee/
applicant that he mine that the reclamation & rehabilitation
work shall be camed out in accordance with the approved mina
closure plan and any modification/amendments which may be made
in the mine Closure Plan by Ministry of Coal, from time to time.

Documents in support of Mining Lease, in the lease has
already baan granted.

Regarding Hydrological Studies.

Other Documents -

{A). Our submissions on the observations of Standing Committee
vide MoC, Gol letter no. 34011/12/2016-CPAM datad 20.06.2016
& 34011/18/2017-CPAM dated 07-03-2018. :

(B). Our submissions on the obsarvations of Standing Emm'rli‘llﬂa'l

vide MoC, Gol letter no. 34011/1872017-CPAM daled
21-06-2018.
{C). Application for |zssuance of Letter of Intent (Lol) from State
Govemnment of Jharkhand for 31 ha of land included in tl'hal
| proposed project area of Rajbar E & D Coal Mine but outside the
allotted block area in District Latehar allotted to Mis TVNL wide
lefter no. 555/18-19 dated 02.08.2018.

. Environmental Clearanca Transfer,

“Forest Clearance — Stage |

|
LQW @
\fiay Hymar singh | -

—rTT
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1.2

— —_—

CHAPTER - |

INTRODUCTION

THE COMPANY
The Rajbar E & D Coal Mine in Auranga Coalfield, lies in Latehar District of
Jharkhand State. It has been allctted to M/s. Tenughat Vidyut Nigam Lid.
(TVNL), a State of Jharkhand Underlaking for power generation; vide Order No.
103/19/2015/NA dated 30-06-2015 by MoC, Gol (“Annex. — I, to be read with
Corrigendum No. 1 dated 21.12.2016, placed as "Annex. — | A™), The power
generating company has been incorporated in the year 1887, The coal produced
from the mine will be for captive use of exlension power units (660 MW x 2) of
Mfs TVNL. Tha TVNL, presently, have functional 210 MW x 2 units. 660 MW x 2
units are proposed for expansion in Lalpania village near Tenughat Reservoir in
Bokaro District of the State of Jharkhand. The functional power unils are also
stationed at Lalpania villaga, near Tenughat Reservoir. The registered office
address and address for communication for Mis. TVNL is the same and Is given
below:

Registerad Office Address:

Tenughat Vidyut Nigam Lid. {TVNL)

At. — Hinoo, P.Q. — Doranda,

Dist. = Ranchi

Jharkhand,

PIN - B34002

LOCATION OF THE END USE PLANTS OF TVNL

The end use plants of TVNL are located & proposed to be located in village
Lalpania in P. 5. — TTPS-Lalpania, falling in Bokaro District of Jharkhand Etat&r A
The power station is near Tenughat Reservoir, This area is near DUM | _
Railway Station (newly created) on the East Cantral Zone of lmjl;ﬁﬁi'ﬂI i
(E. C. Railway). An B km rallway line from DUMRIBIHAR Station- gm upl.n

power station in Lalpa WWWM coal mine is situated near Chetar

&

Introduction
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Railway Station of E. C. Railway. Both DUMRIBIHAR and Chetar Railway
Stations lie on Gomoh - Barkakana — Dehri-on-Sone loop line of E. C. Railway.
The dislance from project pit head (coal dispatch point) to power plant at
Lalpania is 160 km.

1.3 COAL REQUIREMENT FOR END USE PLANTS
As already stated two units of 210 MW are operational at Lalpania. Two units of
660 MW in super critical size are proposed to be added by M/s TVNL at
Lalpania. The average GCV of Rajbar E & D Coal Mina has bean assessed at
4276 Kcallkg with geological data which puts it in G—11 grade. However, due to
the following reasons, slippage of grade takes place during mining.

i. The machine cul coal contains all the matedals in the seam. In geclogical
assessmant there is provision for excluding non combustible band for amiving
at coal quality. This is not feasible n opencast, high capacity mines. Total coal
seam is cutl and loaded, including the non combustible bands. Thereby, the
process increases ash content

ii. While cutting coal near floor of the seam, some floor stone are likely to get cut
and it mixas with coal and gets loaded on to trucks/ conveyors. This dilutes the
coal quality. This is an integral part of mechanised working in 0.C. mines.

Taking these dilution into consideration (say about 4%) the available GC\ could
go down to 4100 Kcallkg. It is still within G-11 grade. Therefore, for calculating
the coal reguirement, GCV of 4100 Kcalkg has been considered. Coal
requirement for the two extension units i.e. 2 x 660 MW is calculated befow,
based on MoC-Gol guidelines for coal consumption for different coal grades

G—4 to G-15.
Table No.- 1.1
Coal Requirament for End Use Plants at 85% PLF & 4100 GCV
‘Annual Coal I
: Total Coal |
Unit Heat Rate | Consumption at 85%
Sl-No. | e otEUR | Koallunit | PLF & 4100 Keallkg | © " 2004
R in tonnes/MW
a-\@?f 660 x 2 units 2250 4086 3.39352 |
N Total | 538352 |
q-lﬁ:- |_‘l.
= - “\J-TI.'.IIH| coal requirament Wumtﬂ comes to 5.39352 Mt say 5.40 Mt
Intreduction Vijay Kumar Singh 1-2/4
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1.4

1.6

1.7

1.8

MEETING THE REQUIREMENT

The proposed mine has peak capacity of 10 MTPA which is achieved by 8™ year.
It is reaching level of 7 MTPA in 4™ year, which will mest coal requirement for the
extension units. Any balance coal after meeting the requirements of TVNL will be
delivered to CIL or other users as per the then govermmental norms.

COAL WASHING
The mine is expecled b have G-11 grade of coal on GCV basis. It is suitable for
this short distance movement which is about 180 km. Hence no coal washing is

proposed.
MINERAL WHICH APPLICANT INTENDS TO MINE - Coal.

PERIOD FOR WHICH MINING LEASE IS REQUIRED
Mining Lease will be applied for 30 yrs. it will be renewed before expiry of 30 yr=
lease, as ming's productive life is estimated to be nearly 48 years,

MNAME OF RQP PREPARING MINING PLAN-

Vijay Kumar Singh

Hill Tap,

Mahalla — Chandwe

Kanke Road,

Ranchi — 834008

Jharkhand

Recognition Number; 34012/(03)2014-CPAM dt-28.05.2015 (“Annex — V")
Valid till 28.05.2025

Contact No. Mobile — 08226865342

The authorisation by TVNL to RQP for preparation of this Mining Plan & Mine
Closure Plan, is enclosed as “Anpax - V"

1.8.1 The RQP has accepted to formulate the Mining Plan & Mine Closure Plan for

Rajbar E & D Coal Mine for the project proponent. This accepiance by RQP is
enclosad as “Annex — VIl

1.8.2 A cerfificate by RQP that he has baen fully authonsed by the mining company to

prepareg mining plan and mine closure plan on ﬂuair_PehaH apd that he has a
valid recognition from MoC under MCR. 1960 fo ing plan and

Introduction \iiay Kumar singh \‘é#‘:.x -_{__* i =34 -
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1.64

1.8.5

1.8.6

1.9

that provisions of all relevant rules and regulations made there under have been
observed in the preparation of mining plan, is enclosed as “Annex — VI,

The proponent M/s TVNL have certified that the Mining Planf Mine Closure Plan
have been prepared considerng the guidelnes peraining to Mining Plan’ Mina
Closure Plan issued by MoC, Gol and wheraver specific pemmission will be
required the applicant will approach the concemed authorities and the same has
been enclosed as “Annex - [X".

Confirmation from ROP that he has verified the block area with the relevant
plans supplied by CMPDI/ SCCL/ NLC and area covered by the mining plan
does not encroach on any other coal/ lignite block and the same is enclosed as
‘Annex — X~

Certificale from empowered representative offor Block allottee/ applicant that he
mine will be developed as per the approval of the mining plan from Ministry of
coal and all other approvals, as required will be obfained from relevant
authorities and the same is enclosed as “Annex - XI1™

The proponent M/s TVNL have submitted the certificate regarding Mining Plan &
Mine Closure Plan. This is enclosed as "Annex — XIV".

MAME OF PROSPECTING AGENCY
Directorate of Geology

Department of Mines & Geology
Govt. of Jharkhand, Ranchi

i IRl ik ﬂ-ln h
Vijay Kumar S8 \
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CHAPTER - I

DETAILS OF EARLIER APPROVAL OF MINING PLAN

The Rajbar E & D Coal Mine has been allotted to M/s Tenughat Vidyut Nigam Lid.
{TVNL) vide MoC, Gol Order No. 103/18/2015/NA datad 30-06-2015 ("Anmex = 1", To
be read with Corigendum No. 1 dated 21.12. 2016, placed at “Annex. - | A™) issued
by the Office of Nominated Authority, MoC, Gol, The Mining Plan was submitted for
the first fime in January 2016. This plan was presented before the Standing
Committee of MoC, Gol on 17-06-2016. Some observations were made by the
Standing Committee on 20-06-2016. One of the observations was related to the
specification of the block boundary. On application from TWNL, to Nominated
Authority; the coordinates issued by MoC were corrected by CMPDI. Accordingly 71
coordinates specified by CMPDI were issued for block boundary cerlification. This
was fimmed up in December 2016. While the Mining Plan was ready for resubmission
after incorporating boundary specification etc.. fresh guidelines from MoC. Gol, were
issuad in May 2017, for including Checklist as an additional item in a Mining Plan.
After including this Checkiist, the Mining Plan was resubmitted in December 2017.
This resubmitted Mining Plan was presented on 09-02-2018. Further observations
were issued on 07-03-2018 and also on 21-06-2018. This Mining Plan incorporates
compliance of all the cbservations made 50 far.

EdE
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CHAPTER - 1li
LOCATION, TOPOGRAPHY & COMMUNICATION

3.1 LOCATION OF THE COALFIELD
The Auranga Coalfield has been named after Auranga River flowing through
the Central portion of the coalfisld. In west, the coalfield extends about 5 km
beyond Kumandi Railway Station. In east, il ends about 5 kms West of Tori
Railway Station. It lies North of NH-75.

Auranga Coalfield is the eastern most part of the Koel Valley Group of
Coalfields. It lies in Latehar district of Jharkhand (Plale No. — | A and | B). itis
separated from MNorth Karanpura Coal Fiald by a 20 km wide stretch of
metamorphic belt lying east of Auranga coalfield. The Auranga Coal Fleld
covers an area of 250 sq km and is bounded by latitude 23° 40’ to 23" 55' N
and longitude B4° 20' to 84° 45' E. It is an East-West trending Gnnman@,
basin, wide in the eas! and narrow In Westward direction,

3.1.1 Location of Rajbar E & D Coal Mine
Rajbar E & D Coal Mine, in the Auranga Coalfield, has been allotied to TVNL
by MoC, Gol vide Allotment Order no. 103/19/2015/MNA dated 30-08-2015
("*Annex — [I", To be read with Comigendum MNo. 1 dated 21.12:2016, placed
as “Annex. — | A"). A mining plan for Rajbar E & D Coal Mine was preparad
and submitted 1o MoC in January 2016. The presentation of mining plan was
held on 17.06.2016. One of the cbservations of the standing committes is as
follows:
“As indicated in the CMPDIL caeriificate, the geological boundary of Rajbar E &
D Coal Mina iz not in accordance with the geographic coordinatas given in the
vesting order”. In view of above, CMPDI was requested by TVNL o send the
~ coordinates to MoC so that bounding coordinates indicated earlier by MoC
~_tan be modified based on the revised coordinates fumished by CMPDI. Vide
_“.# their letter dated 20.07.2016, CMPDI have since fumished the revised
;-‘F coordinates (based on WGS-84 datum and UTM projection) of terminal points
" including bounding coordinates of Rajpar E & D Coal Mine to MoC

=
"l

'
=

= (“Annex. - I"), The Nominated Apthority vide Corigendumn No. 1 have sent
v Location, Topography & cumummﬁ’ﬁ?ﬁhﬂ'ﬁr Ei!;gh ' - 177
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the letter no. 103M19/2015/NA dated 21.12.20168 ("Anpnex. - 1 A") and
communicated to TVYMNL the revised bounding coordinates of Rajbar E & D
Coal Mine. The bounding coordinates in the allotment letter dated 30.06.2015
and revised coordinates vide lalter datad 21,12.2016 are given below:-

“Bounding Coordinates as per Aliotment |  Revised Bounding Coordinates as per

Letter dated 30.06.2015 Letter dated 21.12.2016 (Coordinates are in
(Kalyanpur 1975) WGS-84 Datum & UTM Projection)
Latiude - 23745 19" N o 2347 59" N Latitude — 23 45 27.491° N lo 23" 48 2 680" N

Longitude = 84737 47.4" Eto B4 40" 51.6°E | Longilude - B4"37' 38.780° Eto B4" 40° 27.119°E

312

Subsequently CMPDI issued a certified plan of the aliotied block area under
cover of their letter no. — CMPDIBD/C(8858-AVE-220387/1-4734 dated
26.10.2018. The letter is placed as “Annex. — N A". The cerlified plan is
placed as Plate No. — 03.

Based on the 71 co-ordinate points given in the certified plan (Plate No. — 03)
of CMPDI, the block area has been firmed up to 1487 ha, which Is coal
bearing. The CMPDI as per the requirement, have also certified in the plan
(Plate No. — (03) that planned infra areas proposed are South of the allotied
biock and are on non coal bearing area.

The allotted area for coal mine covers 1487 ha and it is located in Survey of
India Toposheet No. — F45A0 (Plate No. — 02). The revenue villages within
the area come under Chandwa, Balumath and Latehar Anchals of Latehar
District in the State of Jharkhand. The revenue villages falling in the allotted
Coal Mine ares of 1487 ha are Jerang, Rajbar, Lejang. Renchi, Eraw
Serak.

Coal Block Boundary Ll

The boundary of Rajbar € & D Coal Mine aliotied to TVNL is bounded by Gt

of Sukr River in its North side. The East, South and West sides are lines as
per the block bouhdary map, provided by ‘CMPDI vide their letter dated
20.07.2016 (“Anrex. - II"). Subséguently CMPDI issued a certified plan of
the allotied block area under cover of their letter no. = CMPDIBDVC{BBE-A)

E-220387/1-4734 dated 26. LD;%T e lettar is placed as “Annex. — Ii Q‘@n\,}‘fﬂf

Lecation, Topography & Communicalfigay H:L.mar ’SI :HI ?ﬁaﬁ
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The cartified plan is placed as Plate No. = 03. Based on the 71 co-ordinate
poinis given in the cartified plan [Plate No. — 03) of CMPDI, the block area
has been firmed up 1487 ha, which is coal bearing. The CMPDI as per the
requirement. have also certified in the plan {Plate No. — 03] that planned infra
areas proposed are South of the allotted block and is on non coal bearing
area. The map showing the coal mine boundary as per CMPDI MoC's is
enclosed as Plate Mo. - 3. The coordinates of 1 to 71, covering corner poinis
and showing the Lafitude & Longitude of each point has been enclosed in
“Annex. — II". For clarification of the boundary the figure is given balow:-

71 | s

66

15

56 17

Morth side
Morthemn boundary is defineated by Sukri River from extrema East point of the

block and going in W-NW direction, as it lows, and leaves the area al its
extreme West point. The North side boundary along the Sukri River covers a
distance of about 6746 m. It ies between point 1 and 71.

East side
The Eastem boundary runs in a North-South direction and it is tha contact

between coal bearing formation & metamorphics. Total distance covered by
the East Side boundary comes 1o 2858 m. It lies betwesn point 1 & 15.

Rarests n - 347
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3.1.2

South side
The Southamn boundary runs from extreme east point no. 15 to extreme wesl
point no. 56 of south side boundary. It covers a distance of about 3180 m.

West side
The Western boundary starts from point no. 56 and runs NNW and then takes

a wm lowards NNE. Thereafter, it reaches the extreme north point i.e. point
no. 71 of the allocated coal mine and covers a distance of about 5167 m.

Area of the Coal Mine Block

The allotted Rajbar E & D Coal Mine block covers an area of 1487 ha which is
coal bearing. The maximum span is about 4.7 km in East West direction and
about 4.5 km in North-South direction. Of these 1487 ha, about 1320 ha is
planned for developing the mine. Breakup of the rest about 167 ha which
would not be covered under mine planning is as follows:

+ Part of River Bed & Meandar - 17 ha
« MNorth metamorphic high area with meagre coal - 150 ha
deposit and densely inhabitated area.
Sub Total - 167 ha
Proposed Mine Area -~ 1320 ha
Grand Total - 1487 ha

3.1.4 Proposed Project Area/ Proposed Lease Area

Beyond the 1320 ha of the mining area, the area o be coveraed for allied
activities, is assessed as follows.
Sl. No. Uses “Areainha |
Electrical Substation — 2.0
1. Work Shop — 2.9
Store =19
e
Garland Drain
Office
Township
Graan Belt between Mine & Infra areas

= = Total

| | & 2l 0o
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3.2

It will be seen from above table that 31 ha of land will be required fer aliiad
activities for this mining project. Hence the proposed Project/ Lease area
comes to 1320 ha + 31 ha l.e. 1351 ha. Detailed land uses of this 1351 ha has
been coverad in subseguent chaplers wherever required. For clearance of
this 31 ha land, outside aliotied block, a request has been made lo State
Govt. for issuance of Letter of Intent (Lol). This is enclosed as “Annex. —
XVl (C)". Further a cedificate of RQP that the project boundary considered
fior the Mining Closure Plan has been verified by RQP. It is in coberence with
the block boundary of vesting order and approved mining plan and no
discrepancy has been found, is enclosed as “Annex. — Xill™,

COMMUNICATION & ACCESSIBILITY

The Rajbar E & D Coal Mine is approachable from NH-75, by an all season
road, & lies about 9.5 km towards North from the NH. This point on NH-75, Is
located at a distance of about 18 km from district town Lalehar, Tha district
headguarter Latehar s siluated in SW direction of the block and is at about
27.5 km distance through the roads. The nearest Railway Station is Chetar
sbout 13.7 km from projects coal dispaich area towards South. R lies on
Gomoh-Barkakana-Dehri on Sone loop line of the East-Central Railway
(E.C. Rallway). Coal from Chetar Railway Station will move to Dumri Bihar
Railway Station (138 km) near Gomia Railway Station on E.C. Railway. Coal
from Dumr Bihar Railway Station will move through 8 km long MGR to TVNL
plants at Lalpania. Therefore distance from pit head 1o End Use Plant comes
to 13.7 + 8 + 138 = 150.7 km say 160 km. Nearest Airport is at Ranchi which
is the capital of Jharkhand State. Ranchi airport is about 100 km from the coal

mine.

AVAILABITY OF POWER & WATER

Power will be available from the nearest sub-station of Jharkhand Bijli Vitran
Nigam Limited (JBVNL). Within 25 km radius, thermal power plants are likely
to come up through Pvt Companies. Hence, there will be no shortage of
power for the mine. Water gets pumped out of mine for operation of the mine.
This pumped out water will b ed for industrial purposes. A small quantity of
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water would be drawn from ground water for domestic purposes after
obtaining competant approval for the same,

34 PHYSIOGRAPHY & DRAINAGE

3.4.1 Physiography

Rajbar E & D Coal Mine falls in the Palamu plateau of Chotanagpur Gneissic
Complex. In general, the topography of the area is mildly undulating and the
general slope is towards NW. Due to undulating nature of the land, a number
of natural ponds have gol formed. General elevation in the coal mine area is
around 440 m above M3SL. The maximum elevation inside the coal mine area
is around 471 m. in lhe south-eastern part, whereas minimum elavation is
around 415 m above the M5L in the north-westem part of the coal mine (Plate
No. - 07).

About 37% of the project area is covered with Protected Forests. Important
amongst them are Rajbar, Jerang, Renchi, Darea & Serak. Rest of the area is
covered with agricultural land, habitation area, water bodies etc.

3.42 Drainage
The drainage of the Coalfield is mainly controlled by Auranga River, The Sukri
River, cne of the important fributaries of the Auranga, flows from east to west
over the entire length of the Rajbar EED Coal Mine along its northem
boundary. Some 1* & 2™ order channels join the Sukr River. The flow
direction of the water channels is generally towards NW. These water
channels joining Sukri River are quite shallow.

However, one 3™ order stream coming from East side runs through the c#'ss/ R
block. This will have to be guided lowards Sukri River through garland drais

3.5 CLIMATE {
The area axparieancas Sub-Tropical climate. In summer, the temperature rises

up to 45° C orso._ltis very cold during the month of Dece r and January
(2 _ (R
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whan lemparature lowers down to as low as 4% C. The monsoon starts from
the middie of June and continuas up to mid Octobar,

Rainfall

The average annual rainfall for Latehar district is about 1335 mm. Howavear,
during last 15 years, it has shown decrease in rainfall in the area in some
years getting less than 1000 mm. Annual rainfall in the block area during last
10 years has shown lower rainfall ie. below 1000 mm in 2004, 2005, 2009
and 2010. In the remaining years, rainfall recorded was more than 1000 mm.

3.6 SURFACE FEATURES IN ALLOTTED AREA & NEIGHBOURHOOQD
The area is typical Chholanagpur Pleatu area. The existing land uses of the
proposed project area of 1351 ha has both forest and non forest land. The
non forest land ks agricultural land, habitation with roads, water bodies etc.
covers about B3% and forest land is about 37%. The allotted area is nearly
13.7 km from nearest Railway Stalion of Chetar on E. C. Railway and 9.5 km
from NH-75. About 3000 persons would need shifting from the proposed
mining area. Details are covered in Chapter — XIV on Environment

Management Plan.
w4
o Wy mar Singh \
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CHAPTER - IV

EXPLORATION, GEOLOGY, SEAM SEQUENCE, COAL QUALITY &
RESERVES

41 EXPLORATION

4.1.1 Previous Work
Rajbar E & D Coal Mine is located in the Auranga Coalfield in Latehar district,
Jharkhand. The coalfield is the eastern most member of the North Koel Valley
Coalfields in Gondwana basin. It is only 20 Km. away on west of the North
Karanpura Coalfield which is the Western most part of the Damodar Valley
Coalfields.

The coalfield was named by Ball {1880) after Auranga River which traverses
through the coalfield and joins North Koel River.

Regional Exploration of the area was carmied out by GSI in 1980 - 83 and a
geological map for the coalfield, on RF 1:63,600, is available.

4.1.2 Presant Investigation

The present investigation comprised surveying, mapping, drilling and analysis
of coal samples and processing of data. Exploration activity in this block was
started by Directorale of Geclogy & Mines (DGM), Jharkhand state, in
December 2010 with Topographic survey. Borehole survey and planning for
drilling was caried out on the basis of the available Regional GR of GSI on
Rajbar Block. The drilling for detailed exploration was started in March 2011,
The G.R. for the allocaled coal mine was prepared in the year 2012 and fina
compiated in the year 2013, This has been cenified by M/s :
certificate is enclosed as "Annex. — XII”. This mining plan s basad ﬂ!‘ﬂ]ﬂ
final G.R, submitted by DGM, Jharkhand State. The G.R. was not rraai:l'aa to
be purchased from CMPDIf MECL etc. 5
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4.1.3 Drilling
The drilling details, covering the allocated coal mine, are given in table no, —
41.
Table No.-4.1
Drilling Details
Agency No. of Boreholes Driled Total Drilling{m)
GSI 8 2824.40m
e, s
Total 106 2893990 m

414

With total allocated coal mine area of 1487 ha for Rajbar E &D Coal Mine, the
drilling density comes to more than 6.5 borehole/ Sq. Km. considering 97
boreholas drlled within the coal mine area.

Exploration Inputs

Various exploration activities such as Topographic Survey, Geological
Mapping, Drilling, Core Logging, Sampling / Packing, Coal Analysis,
Geophysical Logging etc. were undertaken. Topographic, Geological and
Borehole survey was carried out over 1487 ha area of the block. Gaological
logging was done and coal core samplas were subjecied to Band by Band
analysis, Seam Overall Proximate Analysis, Ultimate Analysis, Petrographic
Studies and special tests like Washability, HGI and Physico-mechanical tests
wera conducted at CIMFR, Dhanbad and the Stale Geclogical Laboratory,
Hazaribagh. Geo-physical logging was camied out in 85 bore holes.

Borehole Density of the Coal Mine

" In.the Rajbar E& D Coal Mine, covering an area of 1487 ha. A fotal of 106

borsholes (88 BHs by DGM, Jharkhand and 8 BHs by GSI) were drilled with
an average density of about 6.5 boreholes per sq. km. within the coal mine.
The coal bearing area in the allocated coal mine comes to 1487 ha. There are

87 borsholes in this area. The deﬁ.E boreholes! Sq.km.
Vijay K@it Singh ' ff%,

i
L
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Seam wise borehole densily within the coal mine as per GR is given in table

no. — 4.2,
Table No.-4.2
Seam wise Borehole Density of the Coal Mine
| Seams | Noof Borehole | Areaof Occurrence | Borehole Density
Intersections {8q. Km) {BHs/Sq.Km)
R2 8 2.046 3.9 (say 4)
R1 10 2.051 4.9 (say 5)
Vil Top a5 5.806 6
VI Middle 40 7.140 5.6 (say 6)
VIl Bottom 34 6.190 5.5 (say B)
V1 Top 41 7.BT1 5.3 (say 5)
VI Middle 42 8.328 5
Vi Bottom 48 B.271 5.5 (say 6)
v 45 7.566 5.8 (say 6)
IV Top 58 9.683 5.8 (say 6)
IV Middie 46 8.312 5.5 (say 6)
IV Bottom 85 11.306 5.7 (say 6)
il Top 56 10.377 5.3 (say 5)
1l Middle 40 6.804 5.8 (say B)
il Bottom B85 11.480 5.6 (say 6)
Il Top 47 8.356 | 5.6 (say 6)
Il Boitom 55 11.04 4.9 (say 5)
| Top 49 9.000 5.3 (say 5)
| Botiom ! 48 8.623 5.5 (say6) |
e @
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4.1.6 Analysis of Borehole Cores
Coal core samples were collectad on a "Band by Band™ basis along with dirt
bands, for chemical analysis. Where thicker coal bands were available, two
samples al an interval of 1 m. were colleclad. These samples were then
subjectad to detail Band by Band analysis, Proximate Analysis, Ultimate
analysis determination of Sulphur content & Ash Fusion Temparature fo
establish the quality of the coal seams.

Geophysical investigation was carried out in 65 boreholes in which Self
Potential, Long Spacing Density, Bad Resolution Densily, High Resolution
Density, Caliper, Short Normal, Long Nomal, Matural Gamma, and Single
Point Resistant were recorded fo ascerain the deviation for interpretation of
coal seam intersection.

The “Rock Qualty Designation® Test (RQD) was conducted o know the
strangth of roof and floor strata for a zone of 3 to 5 meter above the coal
seam and 3 to 5 meter below the coal seam. This ROD test was carried out
for sach borahole and the data obtained Indicates that the roof and floor rocks
of all seams come under “Fair to Good' category.

Tha Physico-mechanical study of two boreholes, i.e. JAR-45 & 65 has been
carried out in the laboratory. The details of the above studies are mw
in the Geological Report. g

4.1.7 Surveying
Detailed Topographic Mapping of the area on RF 1:4,000 was carried out by
DGM in which all possible details such as roads, river, nala, tributaries, wells,
@é‘ ~ponds, forest, hutments, temples, oulcrops elc were plotted. Contouring of the
area was done at an interval of 2 m with the help of Theodolite.

s .
~*_?:i, Allogether 99 drilling points were proposed at 400 m. interval on a grid
. pattern. Boreholes driled by GSI taken into consideration during the
”:-., J {'E..d- i .
Vi mar Singh
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development of grid for the proposed borehole points. Borshole survey was
carriad out on BRF 1:4,000.

4.2 REGIONAL GEOLOGY

421 General

Auranga Coalfield is located in the eastem most part of the Koel Valley Group
of Coalfields in Latehar district of Jharkhand. It is separated from North
Karanpura Coalfield by a2 20 km wide stretch of Metamorphic belt forming the
eastarn part of tha Coalfiald. The Coalfield covers an area of 250 sq km and is
sub-divided in to 8 coal blocks of which Rajbar sector s the largest coverng
50 Sq. Km(as per GSl). Rajbar E & D Coal Mine, covering 1487 ha, forms part
of the larger Rajbar sector within the coalfield.

4.2.2 Stratigraphic Succession in Auranga Coalfield

A generalized stratigraphic succession of the Auranga Coal Field is given in
1able no. = 4.3.
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Table No.-4.3

ces

a Coalfield

=== sl 2

| ..

| Group |Fnrmatiun]

Lithology

-Thll:f[ﬂlﬂ (m)

Upper Triassic

l

Upper
Gondwana

. Mahadeva

‘Thick, highly cross-badded medium
ifo coarse grained ferruginous,
brownish red fo grey sandstone with
red shale bands.

e Unconformity ———

180-210 m

Lower Triassic

“l:lppua' Permian

Middle Permian

Lower
Gondwana

' Lower Permian

|

.i Lower Permian
to Upper
Carboniferous

Panchet

Greenish to yellowish green, pinkish,
cross-badded medium b coarse
grained Felspathic sandstone with
brown, red, chocolale, Micaceous
sandstone, shale, clay.

130-150 m

Raniganj

Fine to medium grained sandsione,
siltstone, sandy shale, Carbonaceous|
shale & coal seams.

Barren
Measures

180-200 m

'Medium to coarse grained sandstone,
Carbonaceous shale and iron stone
bands.

80-160 m

Barakar

Grey to greyish white fine to coarse-
igrained cross-bedded and laminated
arkosic sandstone, pebble beds,
congiomerate and grey fo
carbonaceous shale, coal seams and
fire clay.

400-450 m

Karharbari

Grey, mottled, conglomeralic coarse
grained sandstone and shale,

40-85 m

Talehir

Tillites, Yellowish sandstone with

neadle shale and Rhythmites.

-—-- Unconformity ——

Metamorphics

i
L=

Granite gneiss with patches of mica-
schist and quartz, amphibolite and
paegmalite veins.

3,

3 Intrusive: - Evidence of the occurrence of infrusive bodies has not been
 reported in the Auranga coalfield.

Exploration, Geology, Seam Sequence, Coal Quality & Resarves
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4.2.4 Regional Structure in Auranga Coalfield
The Auranga coaffield is the eastern most coalfield of the North Koel valley in
Gondwana basin. It is 20 km away from the North Karanpura basin, the
western most member of the Damodar valley coalfisld and shows close
similarity in fts stratigraphic and tectonic setting with that of the adjacent
Damodar valley basin.

Faulting:

Auranga basin is dissected into several blocks by a complex pattern of
faulting. The dips are high, being around 20° - 30° in areas of disturbances, In
the areas free from such disturbances, dips are gentle being around 5° — 10,

In the westem part of coalfield, Gondwana sediments occur as a narrow
wedge due to complex faulting. The boundary faults at places pass though the
central part of the basin and develop into intra-basin faults. The boundary fault
running along the Auranga River has truncated the coal measures of
Jagaidaga area lo south. A major east wesl trending fault has truncated the
coal measures towards north.

in Auranga Cealfiled, the major faults have two regional trends; E-W and NW-
SE. The basin, by and large, is fault bounded on both the sides and southem
boundary is considerably disturbed by faulling. Some of these faults have a

throw of more than 200m. Cﬁ'
~

43 GEOLOGY OF RAJBAR E & D COAL MINE {Plate No. — 04)

431 General
The Rajbar E & D Coal Mine is situated in the north eastern part of Auranga
Coalfield. This Coal Mine is spread over an area of 1487 ha comprising
formations of Lower Gondwana Group unconformably erhnn
Cambrian rocks. Barakar and Raniganj are the main coal l'ma’ﬂn

Rock exposures, including that of coal, are found luncmrﬂl%lgmen' )
1
and nala sections. 5Elrlnl:l.E:-'h::bmznfr pout i |teu:lp-ur1:h:|na only. & :‘1&" R
irgh o i

mw r Z’ parson)
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4.3.2 Stratigraphy:
On the basis of relevant data of Rajbar E & D coal mine, it is found that

Talchir, Barakar, Barren Measures and Ranigan| Formations of the Lower
Gondwana Group lie unconformably over the Pre-Cambrian metamorphics
{(Plate No. - 0B A and D8 B).

A generalized geological succession of this coal mine is given in table no. -

4.4,
Table No. - 4.4
Generalized Geological Succession
Group | Formation Lithology | Thickness (m)

| Fine fo medium grained sandstone,
Raniganj siltstona, sandy shale, Carbonaceous
shale & coal seams.

47.25-17427

| Greenish medium (o coarse grained
Faldspathic sandstone with 3.85-42.39
predominant black shale, sandstone
| cross bedded and shows Flasher
Eﬂﬂmm bﬂd‘diﬂg_

Grey to greyish while fine fo coarse-
grained cross-bedded and laminated
Arkosic sandstone, pebble beds,| .. =g1sp

Barren
Lower | Measures

Barsar conglomerate and grey o
carbonaceous shale, coal seams and
| fire clay.
{ Tillites, Yellowish sandstone with
o d .
Talchir | needie shale and Rhythmites. #
== Unconformity -

Granite gneiss with patchas of mica-
Pre -Cambrian i mhiﬂ and gqguartz and pegmatite

e G;
' -’:_._ﬂ. LE-MHH {}::
I .r:'-'::-:' 'l'.fll"‘-'-\,l I"'-I I a.'l d n:rsDI‘l':I
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4.3.3 Coal Deposit

The Barakar is the principal coal bearing formation and to some extent
Raniganj Formation also contributes to the coal reserves in the Rajbar E&D
Coal Mine. There are 7 coal seams belonging to Barakar Formation
designated | to VIl and 2 coal seams belonging to Ranigan] Formation
designated R-1 and R-2 all in ascending order. Incrops of Barakar seams
occur in all parts of the coal mine while Raniganj seams incrop in a very
restricted zone - mostly in west central part (Plate No. - 04).

4,34 Description of Formations:-

Pre-Cambrians

The Metamorphic rocks of Pre-Cambrian form the basement of Rajbar
E&D Coal Ming on which the rock formations of Lower Gondwana Group
were deposited. ft comprises of granite and granite-gneisses, both
containing lenficular patches of Mica-Schist and Hornblende schisl. It is
well exposad in the southern and eastern boundary of the coal ming. In
other areas il is directly overlain by the Barakar Formation.

Talchir Formation

Outcrops of Talchir Formation have not been observed in the block area.
However, rocks of this formation have been encountared in BH No, AR-05
& AR-14 drilled earlier by G3l. This formation comprises greenish and
brownish fine-grained sandstone with rock fragments and pebbles of vein
quartz, The thickness as recorded from borehole data ranges from 4 m to
42 m.

Barakar Formation
Barakar Formation is generally seen lo directly overdie the Malamnrpﬁi

with an unconformity. The rocks of this formation are wall arpnm:llr

low lying areas, the Sukri river and naila sections. The UW of Barakar
4

sandstone have been mapped in various parts of :af\!m

e
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On the basis of verdical varation in fitho facies the whole sequence of
Barakar rocks has been grouped into three members. The Upper Member
is represented by the medium to coarse grained sandstone, grey shale
with minor carbonacaous shale bands and shala/sand stone inlercalations
(40%-50%). The Middle Member comprises fine to coarse grained grayish
white sandstone, silistone, gray shale with carbonaceous shale and coal
seams/horizons. The Basal Member is represented by a very coarse
grained, cross beddad-sandslone with pebbly lenses and minor bands of
shale and coal. The thickness of Barakar Formation vares from 51 m to
581 m.

Barakar is the principal coal bearing formation of this coal mine and is the
repository of 7 coal seams, designated VIl together with a few local
seams established on the basis of sub surface data.

The Barakar seams range in thickness from 0.10 to 25.11 m in Saam i
Bottom. With a thickness of 25.11 m (JAR 68), seam |l Bottom is found 1o
ba tha thickest in the block wheraas this very seam is also the thinnest one
measuring 0.10 m encountered in borehole no. JAR-28. Seam VI Middie
has recorded the maximum average thickness of 13.83 m. in the coal
mine.

» Barren

Outcrops of Bammen Measures are not exposed on the surface except in
the SW partion of the block where a few pebbles of feruginous sandstone
were found. Borehole data of JAR - 35, 36, 40 & 62 have inlersected
Barren Measures strata. The thickness of this formation varies fro m to
-~ 42m. Y =

Raniganj Formation:- .

Raniganj Formation occupies the West-Cenfral part of Rajbar E&D Coal
Mine. It comprises fine to medium grained, greenish to yellowish laminated
sandstone; grey shale with thin ba nacaous shale and thin coal

Exploration, Geology, Seam Seque Loal Cruslity & ..
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4.4

4.4.1

seams. Raniganj Formation has been encounterad in 10 boreholes drilled
in the area. The thickness of this formation varies from 47 m to 174 m.

This formation comprises two coal seams namely R-1 and R-2 with an
average thickness of 3.92 m — 4.71 m and having a general inclination of
5° - 10° towards SW,

It iz evident from borehole data of Rajbar E&D Coal Mine that both
Raniganj and Barakar coal seams occur as mineable horizons. These coal
seams exhibil wide variation in their thickness and disposition. The present
drilling data have proved seven coal seams (I o Vil) in Barakar Formation.
The GSI in the Regional Geological Report (RGR) of Rajbar Sector had
indicated six coal seams.

GEOLOGICAL STRUCTURE

Faulting

On account of a number of strike faults in the area, there is wide variation in
quality, thickness and disposition of coal seams. This area is unigue In its
nature of development of coal seams (Plate No - 05),

A total of seven faults have been interpreted in Rajbar EZD Coal Mine on the
basis of cora logging, floor contour plan of every seam and disposition of coal
seams. |he coal mine is shallow in the northern and eastern part and deeper
in the south westem portion (Plate No - 09 A to 09 5).

All seven Barakar coal seams found in the coal mine are affected by these
faults. Ranigan| coal seams are localized in the =outh western portion of fault
F3- F3 and are not affected by any of the faults. The details of faults are given
in table no. —4.5.

Exploration, Geology, Seam Sequence, Coal Quality iﬁ.l‘?ll.ﬁ 1__5 Ay ; W - 11435
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Tabla No. - 4.5

Details of Faults
| No. of | Throw & |
SN | pauy | AMgrmant Location of Fault Type of Fault | direction of Fault Evidence of Faull |
. - fin m}
|
Poaition of he fault is in Shifting of Noor contawr |
1 | F1-F1 | NW-SE-SSE | novthem part of tha block m’g‘m ”-.TE ml] and dispositon of co
and ends at Fa-F4 seam W, W & Wil
Starts from Morth Waest Shifting of floor conlowr
Mormal Stnke =00
2 Fz2-Fz | WW-3E cormer and ends naar and dispositon of coal
Jarid Faul (Morth East) spam W
Shiffing of floor cantour
| Siare from ARO2 Marrmnal Strik 2050
3 F3-F3  WW -SE-SW ard disposiion af cosl
l through ME-43 o AR-13 Fia {Eisd) saam I, W, v, Vi
l. In the contral gastem 40.130 Shiffing of losr cantow
4 F4-F4 | ME-SW.SE poxtion passing through Arcuate Fault and dispositon of coal
I| JAR-BS (b seam i, WY |
I Starting from F1-F1 |
NE0'W-520°E, | boundary near Morth of 4060 SiifNing of flote posio
5 | FaFs | NEEE AP0 s ma A, | Colique Faul East) and dispasition of coal
| y seam IV W, VI, vl
|}
| SE partion of the block e Shifling of Hoor cantour
B FB-F&  BMW-SE frarm F3-F3 naar Mol Faudt {South Wes) and dispositon of cosl
JAR-3 ends gt JAR-ES saam Vil
_ InEWnr::'nmudhaufhlﬂd-: . et Shiftiry dmrﬂ::m..r::
F Fi-F7T | EW-5E JAR-TS & ends batwo Mommal Fault {Marthady) lﬂd’lwtﬁ'lm'
JAR-T1 & 78 -

4.4.2 Strike and Dip
The Rajbar E&D Coal Mine is one of the coal mines that were dissected due
o two systems of normal faults of Auranga basin. The regional trend of the
bedding in general, varias from N-5 to NNW-S5E. The vanation of dip ranges
from 6° to 14° towards South. However the amount of dip, in general varies
from 6% to 10” towards South-West. Deviations in the trend of bedding as well

. m‘- L~ Kr Slngh
WY ek :I;._l:ﬁl:'-r'l'.
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\?%; in the amount of dip are very common, particularly near the faults. In the
Q_-'i‘?‘ ‘Northem part of the block the beds strike East-West with Southerly dips.
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4.5

4.5.1

4.5.2

DESCRIPTION AND QUALITY OF COAL SEAMS

General

Barakar is the principal coal bearing formation and to some extent Raniganj
Formation also conlributes to the coal resarves in the Hajbar E & D Coal
Mine, There are seven coal seams belonging to the Barakar Formalion
designated | to VIl and two coal seams belonging to Raniganj Formation
designated R-1 and R-2 in ascending order. Incrops of Barakar seams occur
in all part of the block while Raniganj seams incrop in a vary restricled zona;
mostly in west central parl.

Seam Correlation

Various criteria such as thickness of the coal seam, associated pariing, seam
structure, Band-by-Band data, characteristics of litho-units in the roof and floor
of the seam, development of difl bands within a coal seam etc. have been
used to comrelate different coal seams of the coal mine as per normal practice.
Further, the correlation of coal seams eslablished by Geological Survey of
India in the enlire Rajbar sector (comprising Jagaldaga, Gowa, Rajbar,
Sabanu and Banhardi) has been taken as base for finalizing the comrelation of
coal seams of this coal mine. The comelation of coal seams of Rajbar E& D
Coal Mine is compatible with other coal blocks of the Auranga coalfield.
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MINING PLAN

EoeE Rajbar E & D Coal Mine

TEMUGHAT VIDYUT MGAM LTD

b= s

4.5.3 Quality Parameters

On the basis of total percentage of ash and molsture content, carbonaceocus
matter is classified as Coal, Shaly Coal, Carbonaceous Shale and non-
combustible bands. Coal bearing horzons containing up to 40% ash +
moisture are classified as Coal, those with 40-55% ash + moisture are
termed as Shaly Coal and those containing 55-75% ash + moisiure are
termed as Carbonaceous Shale. Beyond 75% ash + moislure they are
classified as Non-combustible Bands.

Carbonaceous shale present in the immediate roof or floor of a coal seam has
been excluded for determining the roof and fioor depth because
carbonaceous shale is considered as a dirt band. If, however, the thickness of
carbonaceous shale, dirt band and /or non carbonaceous shale dirt band s
less than 100 cm within a designated coal seam, it is included in the coal for
the sake of quality and reserve estimation.

The analytical data reveals that coals of Rajbar E & D Coal Mine are Non -
Coking in nature. Seams oceurring in the coal mine are free from any type of
buming effect either due fo igneous intrusion or to surface buming.

4.5.3.1 Grading
The grading of coals of the coal mine has been done on the basis of Gross
Calorific Value (Keal / Kg).

The grade band vis-a-vis GCV is given in table no. — 4.7,

4 .,'2::'
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Table No. - 4.7
Grade based on Gross Calorific Value (KcallKg)
GCV Range ~ Grade Band |
[Hr.a] ' kag)
= 7000 G1 |

B700 - 7000 G2 '
6400 = 6700 G3
6100 — 6400 G4
5800 - 6100 25
=500 = 5800 G 6
5200 - 5500 GT
4900 - 5200 [el]
4600 — 4000 G 6
4300 - 4800 =10
4000 — 4300 G 1 |

3700 - 4000 G 12
3400 - 3700 G 13
3100 — 3400 G4 @\,
2800 — 3100 G5 ~
2500 - 2800 516
2200 - 2500 G 17 ";

4.5.3.2 Proximate Analysis

Band by Band Proximate Analysis is undertaken to determine the percentage
of Moisture, Ash, Volatile Matter and Fixed Carbon of coal seams. Core
samples from 83 boreholes were subjected to Proximate Analysis. Further,
Overall Proximate Analysis from 37 boreholes has also been carred out on
60% RH and 40° C.

ﬁ-{‘-ﬁalﬂ of Rajbar E & D Coal Mine are High Moisture non coking in nature.
#@ Bands of thickness 1 m and above have been excluded to determine the
. Quality of the coal seam. Result of Proximate Analysis on 60% RH and 40° C
# U 1ogether with grade based on UHV and GCV is given in table no. — 4.8, The

o GCV for different smfé:jf block has been calculated from the available
¢ e - "
Exploration, Geology, Seam Seqiencs, Coal Quality=s Resarves V- 18135
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MINING PLAN
Rajbar E & D Coal Mine
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.

seam wise Proximate Analysis data since delermined valuas of GCV are not
fumished in the G.R.

Table No. - 4.8
Computed Seam's Overall Analysis with Grade

Seam Proximate Analysis on 60% RH and 40" C Grade based | Grade |

No. Moisture % Ash % on UHV basedon |

e Min. Max. | Win. GCV Bands |
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4,54 Special Tests:
To sscerain varous characlaristics of coal, a number of special tests weare
carmed out on the coal core samples viz: Ultimate analysis, Ash Fusion
temperature, HGI, Coal petrography (BH. No. JAR — 29, 32, 50 & 70) and
Physico - mechanical properties lest (BH. No. JAR - 45 & 65) by CIMFR,
Namkum, Dhanbad and Digwadih. Various special tests and the respective
analysis reports are discussed bebow:-

4.5.4.1 Ultimate Analysis:

This special test s useful in delarmining the quantity of air required Tor
combustion and the volume and composifion of the combustion gases. This
analysis indicates percentage of varous alemental chemical constituents such
as Carbon, Hydrogen, Oxygen, Sulphur, etc. This information is required for
the calculation of flame temperature and the flue duct design etc.

Ultimate analysis report of various coal seams of Rajbar E & D Coal Mine are
given in table no. — 4.9,

Table No. - 4.9

Ultimate Analysis of Coal Samples

Parametars Coal Seams of Rajbar E & D Coal Mine |
(%) Vil | Wi ] W ] m 0 ]
Carbon 4108 3000 | 37.77 | 30.08 | 40.45 | 39.00 | 35.70 |

Hydrogen 285 | 215 | 232 | 232 | 247 | 242 | 210
Nilrogen D06 | 081 | 080 | O.78 | 0.80 | 0.80 | O.70
Sulphur 055 | 048 | 0.50 | 0.42 | 0.45 | 0.50 | 0.40
| Oygen 13.87 | 12.58 | 1260 12’55"1"1157 1277 1140

4.5.4.2 Ash Fusion Temperature:
L Fusion Temperature Tast is camad out 1o ascertain the bahavior of coal's
asl'!;i'éis'ldua at various temperatures because il is a crifical factor in selecting

é“ < oals for seam power generation.
gﬁvﬁummmdami}samgmmmhmm ~ 410, @
S ¥ (o= A

iiay ""“'
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Rajbar E & D Coal Mine

Table No. - 4.10

Seam wize Ash Fusion Tempearature

Ash Fusion Temperature

Coal Seams of Rajbar E & D Coal Mine

(AF.T.)C Vil Vi V [V m i |
I.D.T. (lntisl Deformation| | | .= B
1237.60 | 1270 | 1307.50 | 1354 | 1367.50 | 1380 |>1400
Tempearature)
H.T. (Hemispherical
( 1370.00 | >1400 | >1400 |>1400| >1400 | >1400 | >1400
Temperatura)
F.T. (Flow Temperaturs) 1372.50 | >1400 | >1400 |>1400| >1400 |>1400 | >1400

4.5.4.3 Hard Grove Grindability Index:

The Hard Grove Grindability Index (HGI) Tesl is carried oul lo evaluate the
resistance of coal to crushing-for obtaining desired particle size by grinding in

a pulveriser.

There is a fixed relationship between Grindability and Rank of coal in the

natural series from brown coal to Lignite & Anthracite. Typical resulting HGI
values lie between 30 (increased resistance to pulverization) and 100 (mo

easily pulverized).

Seam wise average value of HGI is given in table no. - 4.11.

Table Ne. — 4.11

Seam wise Hard Grove Grindability Index

¥

; Coal Seams of Rajbar E & D Coal Mine
Vil ] Vi L'} (1) {1} | 1
Hard Grove | I |
Grindability Index | 5250 | 55.33 | 68.00 | 6766 | 59.50 | 56.80 | 62 |
, (HGI) l : 1
4.5.4.4 Coal Petrography:

This test i= camad out to evaluate bituminous coals, coal blends and ﬂg@;

ability to produce blast furnace coke. Coal petrography is used 1o d
sample’s degree of coalification and the amount and class of

can also be used to determineg con

and oxidized m%i ||{$_

Exploration, Geology, Seam E.q“mﬁ'_.. | .
IEh..,';I imn Mo, 3401 2k 170 4-CFAR
Dated- 29:05. 2016]

V- 21135




T MINING PLAN
| TENUGHAT WVIDYUT MNIGAM LTD. Rajbar E & D Coal Mine

Seam-wise pstrographic analysis report of Rajbar E & D Coal Mine is given in

table no. — 4.12.
Table No. - 4.12
Seam wise Petrographic Analysis
Petrographic Coal Seams
Analysis

Maceral [Wolume %) Vi vl v 1) m (] I

Witrinite |72 29.82 J1.12 20.54 31.32 28.50 208 1

Lipdinite: 845 16,70 8.70 12,10 15.30 1360 -

Inertiniibe 15.40 15.00 1932 13,14 1685 | 2387 13.1

Minaral Matter 2205 24680 | T4V 31.84 ZTAT | 3037 273
| Mean Ro% D.A0-0.48 | 0.41-0.47 ‘ 043047 | 044048 | 045048 i 0.45-0.51 048

4.5.4.7T Physico Mechanical Test:
Physico Mechanical test has been carriad out fo know the rock mass strength,
strata density, Porosity, Compressive strength, Tensile sirength, moisture
content, Young's Modulus, Poisson's ratio, Point Load Index as well as
Internal Friction for coal as well as non-coal strata. For this purpose two
boreholes i.e. JAR 45 B 65 were selecled which encountered a complate
sequence of non-coal and coal strata. This study has been camed out in the
CIMFR laboratory at Dhanbad/ Ranchi. Physico Mechanical properties of
rocks occuming in @ depth range of 30 m — 350 m are summarized and given

in table no. — 4.13.
Table No. - 4.13
Physico Mechanical properties of Rocks pertaining to BH No. JAR 45 & 65
Formation Porosity % | Compressive Tensile Young's
Strength-Dry | Strength-Dry | Modulus-Dry
) (MPa) {MPa) (GPa)
Shala 6.28 - 13.4T7 8.11 - 20.57 1.60-5.78 1.82 - 6.86
Sandy Shale 3.66 —9.87 5.78-18.52 1.78 = 5.68 1.35-583
Sandstone 461-13.22 | 232-32.36 0.78-6.34 0.77 -86.70
Carbonaceous 3.89-1449 | 228-3029 0.68 - 5.68 0.47 - 4.36
Shale

-Coal 379-1458 | 826-23.03 0.76 -2.88 0.75 - 2.54
R 253-13.01 | 2.04-2890 0.42-3.12 | 0.49-187

; oy 2 (_J:L';%//

* . Tm r*h
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4.6 DESCRIPTION OF INDIVIDUAL COAL SEAMS

4,61 General
Rajbar E & D Coal Mine comprises 7 Barakar coal seams designated | — VIl

and Z Ranigan] Seams designaled R1 & RZ, in ascanding order. A total of 19
coal horizons, including splits, have been defineated in the block. All seams
are banded in nature, comprising both combustible & non combustible bands
and are nan-coking in nature.

A brief description of the individual seams from R2, the youngest Raniganj
seam, down to the oldest seam | of the Barakar Formation (Plate No — 10 A
to 10 8), is given below:-

SEAM - R2

« This seam is the younger of the two Raniganj Seams occurring in the coal
mine and has been encounterad in @ Borehole intersactions.

= [t varnes in thickness from 0.80 m — 5.73 m with an average thickness of
398m. Thickness of < 1m has been recorded in only ona borehole
(-JARD3H). Depth of occurrence of the seam varies from 16.20 m to 112.75
m.

» Incrop of the seam occurs in the West-Central part of the coal mine with a
strike length of approximately 3.2Km.

= The grade of the seam (excluding band of thickness 1 m & above) based
on Calculated GCV is given below:

GCV Range 3279 — 4081 (Kcal/ Kg) GCV Grade G11 - G14
SEAM-R1
= This seam is the older of the two Raniganj Seams and is encountered in
11 Borehole inlersections.
Y

It ranges in thickness from 2.49 m ~ 6.54 m with an average thickness 9 /5"

4.79 m and occurs below seam R2 with a parting varying from 1 g
-!':IT- Ry
17.85 m. o i

A
» The depth of occurance of the seam ranges between 24.70 m<i122 86

m (a7 6
BREPA LX 1 Sinah "'Ii,.f
Exploration, Geology, Seam ﬂg'f"lli%ﬁpi Elﬂﬂhr%"_ ) - rayoos
| T T i -,! i_ihﬂ!:! o
frecal 'ﬁn._'glé- 29 06.2015]
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s Incrop of the seam ocours in the West Central part of the coal mine with a
sirike length of approximately 3.2 Km,

= The grade of the seam (excluding band of thickness 1 m & above) based
on Calculated GCV is given below:
GCV Range 3256 — 4589 (Kcall Kg) GCV Grade G10 - G14

SEAM -V

This is the youngest group of the Barakar Seams of the coal mine and occurs
in three splits namely Top, Middle & Bottom. The incrop of the seams
including splits occurs in 4 faulted segmenis with a [ateral extent of approx
5.4Km

Seam - Vil Top

« It has been encounterad In 36 borehole intersactions and undarlies seam
R1 with a parting varying between 97.49 m — 151.85m.

» It ranges in thicknass from 0.35 m - 6.12 m with an average thickness of
1.79m. Thickness of < 1m has been recorded in 11 boreholes.

s The depth of occurrence of the seam varies batwean 6.0 m to 243,25 m.

= The grade of the seam (excluding band of thickness 1 m & above) based
on Calculated GCV is given below:
GCV Range 3941 — 5800 (Kcal/ Kg) GCV Grade G5- G12

SEAM - Vi Middle
+ This seam has been encountered in 42 borehole interseclions and occurs
below seam VIl Top with a parting varying between 0.71 m — 12,30 m.
Parting of < Tm with seam VIl Top has been recorded in 3 boreholes in the
Western & Southern part of the coal mine.
= |t ranges in thickness from 0.60 m = 22.10 m with an average thickness of
' 13.60 m. Thickness of < 1m has been recorded in only one borehole.
+ The depth of occurrence of the sgam vares from 5.20 m — 246.67 m.
= The grade of the seam (excluding band of thickness 1 m & above) based
on Calculated GCV is given balow:

GCV Range 3233 — 5000 L{E.,m a) GCV Grade G5 - G14

=9

b
2
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SEAM - Vil Bottom

The seam has been encountered in 40 borehole intersections mcluding 5
boreholes in which it has deterdorated to Carbonaceous Shale /| Shale and
lies below seam VI Middle with a pariing vanying between 2.45 m - 16.29
m.

It ranges in thickness from 0.18 m - 3.10 m with an average thickness of
1.01m.Thickness of < 1m has been recorded in 21 boreholes.

The depth of occurrence of the seam varies from 30.86 m - 266.28 m.

The grade of the seam (excluding band of thickness 1 m & above) based
on Calculated GCV is given below:

GCV Range 3472 — 5999 (Kcall Kg) GCV Grate G5 — G13

SEAM - VI

This group of seams lies below seam VIl and occurs in 3 splits ie. Top,
Middle & Bottom. The incrop of the seams including splits occurs in 4 faulted
sagments in the coal mine with a lateral axtent of approx. 5.8 Km.

SEAM - VI Top

o

The seam has been encountered in 47 borehole intersections including 3
boreholes in which it has deteriorated to Carbonaceous Shale,

It lies below seam Vil Bottom with a parting varying between 6.12 m —
6142 m.

it ranges in thickness from 0.30 m — 13.19 m with an average thickness of
2.71m.Thickness of < 1m has been recordad in 9 boreholes.

The depth of occumrence of the seam vares from 13.81 m - 310.65 m.
The grade of the seam (excluding band of thickness 1 m & ahmﬁi&wd

on Calculated GCV iz given below: ‘2'@"
= T
GCV Range 3270 - 5999 (Kcal/ Kg) GCV Grade G§ =61 & A

\
T P
y
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SEAM - VI Middle

The seam has been encountered in 50 borehole intersections including 3
boreholes in which it has deteriorated to Carbonacecus Shale,

It ies below seam VI Top with a parting varying between 0.81 m - 11.15
m. A parting of < 1m with seam V| Top has been recorded in 2 boreholes
in the Western and SW part of the coal mine.

It ranges in thickness from 0.35 m = 14.94 m with an average thickness of
4.01 m. A thickness of < 1m has been recorded in 11 boraholes.

The depth of occurrence of the seam varies from 13.80 m — 321,88 m.

The grade of the seam (excluding band of thickness 1 m & above) based
on Calculated GCV is given below:

GCV Range 3289 — 5000 (Keal/ Kg) GCV Grade G5 - G14

SEAM - V1 Bottom

The seam has been encountered in 52 borehole intersactions including 6
boreholes in which it has deteriorated to Carbonaceous Shale.

it lies below seam VI Middle with a parting varying between 0.21m - 16.47
m. A parting of < 1m with seam V| Middle has been recorded in 1 borehole
in the Central pan of the coal mine.

It ranges in thickness from 0.09 m — 15,70 m with an average thickness of
3.33m. Thickness of < 1m has been recorded in 10 boreholes.

The depth of occurrence of the seam varies from 25.94 m = 337.30 m.

The grade of the seam (excluding band of thickness 1 m & above) based
on Calculated GCV s given below:

GCV Range 3237 - 5988 (Kcal/ Kg) GCV Grade G5 - G14
wAp &
'u'l-ui a2y T . W ?’.-IT—?T:..:_n}
(Recogdr Ll -CPAN i
I e 24 052098
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SEAM -V

The seam occurs as a single horizon and has been encountered in 49
borehole intersactions including 2 boreholes in which it has detenorated to
Carbonaceous Shale. The incrop of the seam occurs in 4 faulted
segments covering approx 3.1Km in lateral extent.

It lies below seam VI Bottom with a parting varying between 8.77 m -
B3.80 m.

It ranges in thickness from 0.24 m — 10.94 m with an average lhickness of
1.62m. Thickness of < 1m has been racorded in 29 borsholes,

The depth of occurrence of the seam varies from 18.02 m - 396.88 m.

The grade of the seam (excluding band of thickness 1 m & above) based
on Calculated GCV is given below:

GCV Range 3678 - 5999 (Kcal/ Kg) GCV Grade G5 - G13

SEAM - IV

The seam occurs in 3 splits namely Top, Middle & Botiom. The parting
between the splits is genarally more than Tm except in 2 boreholes where Ihe
parting between IV Middie & IV Top is < 1m. The incrop of the seams
including splits occurs in 4 faulted segments in the coal mine covering
approximately 4.5 Km in lateral extent.

SEAM -1V Top
= The seam has been encountered in 63 borehole intersections including 3

boreholes in which it has deteriorated o Carbonaceous Shale.

It lies below seam V with a parting varying between 8.72 m - 38.09 m.

It ranges in thickness from 0.17 m — 8.68 m and an average thickness of
2.60m.Thickness of < 1m has been recorded in 23 borsholes,

The depth of occurrance of the seam varies from 13.0 m - 426.83 m.

The grade of the seam (excluding band of thickness 1 m & above) baaﬁd

f:*

on Calculated GCV fs given below: q‘f“-t; :
GCV Range 3289 - 599 GCV Grade G5 - i.'.g;# f.v_; : 2
7 I (;ﬂ} : o
i sinth n"' x o
Viay Faraomn) ‘q‘: "
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SEAM - IV Middle

The seam has been encountered in 48 borahole intersections including 3
boreholes in which it has deteriorated to Carbonaceous Shale,

it lies below seam IV Top with a parting varying between 0.73 m — 22.12
m. Less than 1m parting has besn recorded in 2 boreholas in the Weastem
and SW part of the coal mine.

It ranges in thickness from 0.22 m - 13.05 with an average thickness of
2.58m . Thickness of < 1m has been recorded in 18 boreholes.

The depth of occurrence of the seam varies from 22 50 m — 447 .08 m.

The grade of the seam (excluding band of thickness 1 m & above) based
on Calculaled GCV is given below:

GCV Range 3317 - 5889 (Kcal Kg) GCV Grade G5 - G14

SEAM - IV Bottom

The seam has been encountered in 68 borehole intersections including 2
boreholes in which it has deteriorated to Carbonaceous Shale.

It ies below seam |V Middle with a2 parting varying between 1.44 m -
21,86 m.

It ranges in thickness from 0.18 m = 13.24 m with an average thickness of
4_09m. Thickness of < 1m has been recordad in 11 boreholes.

The depth of occurrence of the seam varies from 10.60 m - 457.59 m.

The grade of the seam (excluding band of thickness 1 m & above) based
on Calculated GCV is given below:

GCV Range 3265 - 5898 (Kcal/ Kg) GCV Grade G5 - G14

SEAM =10
The seam occurs in 3 splits namely Top, Middie & Bottom. The parting

"ilq\#.hemaen the splits is more than 1m as per borehole records. The incrop of the
4 mms including splits occurs in 4 faulled segments in the coal mine covering
appm:dmal‘aﬁ 3.1Km Iﬂteml!y

-|"‘r‘|
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SEAM -l Top

The seam has bean encountarad in 58 borehole intersections including 4
boreholes in which it has deteriorated to Carbonaceous Shals.

It lies below ssam IV Bottom with a parting varying between 6.32 m —
70.04 m.

It ranges In thickness from 0.25 m — B.58 m with an average thickness of
2 .42m Thickness of < 1m has been recorded in 13 boreholes.

The depth of occurrence of the seam varies from 13.84 m - 515.16 m.

The grade of the seam (excluding band of thickness 1 m & above) based
on Calculated GCV is given below:

GCV Range 3237 — 5990 (Kecall Kg) GCV Grade G5 - G14

SEAM - [il Middle

The seam has been encounterad in 47 borehole intersections including 3
boreholes in which it has deteriorated to Carbonacaous Shale,

It lies below seam |l Top with a parting varying between 1.44 m — 40.50
1mi.

It ranges in thickness from 0.24 m — 10,39 m with an average thickness of
2.59m. Thickness of < 1m has been recorded in 17 boreholes.

The depth of occurmence of the seam varies from 9.50 m - 415.90 m.

The grade of the seam (excluding band of thickness 1 m & above) based
on Calculated GCV is given below:

GCV Range 3279 — 5000 (Kcal/ Kg) GCV Grade G5 - G14

SEAM - Ill Bottom

The seam has been encountered in 68 borehole interseclions including 3
boreholes in which it has deteriorated to Carbonaceous Shale.

It lies below seam Il Middle with a parting vanying between 3.85m-37.52 m. A
It ranges in thickness from 0.10 m — 25.11 m with an average thi .
7.63m.Thickness of < 1m has been recorded in 8 borsholes,  .° :ii*’:r_ﬁf‘:: s

* The depth of occurrence of the = from 9.45 m — 543 ﬁ?’g e
L‘E_.r-— iF 4 ’ -.;‘Q\- |l_l"
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The grade of the seam (excluding band of thickness 1 m & above) based

on Calculated GCV is given below:
GCV Range 3384 - 5999 (Kcall Kg) GCV Grade G5 - G14

SEAM -1

The seam occurs in 2 splits, namely, Top & Bottom. The parting between the
splits is more than 1m as per borehole records except in 1 borehole in the
Western part where the parting is < 1m. The incrop of the seams including
gplits occurs in the ME part of the coal mine over a lateral extent of
approximately 0.3 Km

SEAM -l Top

The seam has been encounterad in 53 borehole intersections including 4
borehotes in which it has deteriorated to Carbonaceous Shale.

It lies below seam Il Bottom with a parting varying between 12,44 m -
72,00 m.

It ranges in thickness from 0.18 m — 8.90 m with an average thicknass of
2.75m. Thickness of < 1m has been recorded in 15 boreholes.

The depth of occurrence of the seam varies from 16.16 m = 595.47 m.

The grade of the seam (excluding band of thickness 1 m & above) based
on Calculated GCV is given below;

GCV Range 3598 ~ 5999 (Kcal/ Kg) GCV Grade G5 - G13

SEAM - Il Bottom

The seam has been encountered in 58 borehole intersections including 4
boreholes in which it has deteriorated to Carbonaceous Shale.

_It lias below seam 1| Top with a parting varying between 0.47 m - 50.37 m.

* Less than 1 m pariing has been recorded in only 2 boreholes in the

Western part.
it ranges in thicknass from 0.17 m — 7.54 m with an average thickness of
2.88m. Thickness of < 1m has been recorded in 12 borsholes.

The depth of occurrence of thg seam from 24.24 m = 607.15 m.
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» The grade of the seam (excluding band of thickness 1 m & above) based
on Calculated GCV is given below:
GCV Range 3542 — 5986 (Keall Kg) GCV Grade G5 - G13

SEAM -1

This is the oldest group of Barakar seams occurring in the coal mine and
occurs in 2 splits, namely Top & Bottom, The parting betwaen the splits i3
more than 1im as per borehole records. However, in 8 boreholes located in
three isolated patches the parting belween the splils is less than 1m. The
incrop of the seams including splits occurs in the NE part of the block over a
length of approximately 0.17Km laterally.

SEAM -1 Top

* The seam has bean encounterad in 568 borehole intersactions including 3
boreholes in which it has deteriorated to Carbonaceous Shale.

= It lies below seam Il Bottom with a parling varying between 4.24m - 45.20
m.

= |t ranges in thicknass from 0.25 m — B.31 m. with an average thickness of
2.84m. Thickness of < 1m has been recorded in 9 boreholes.

» The depth of occurrence of the seam varies from 47.73 m -618.51 m.

* The grade of the seam (excluding band of thickness 1 m & above) based
on Caleulated GCV is given below:
GCV Range 3523 - 5999 (Kcal/ Kg) GCV Grade G5~ G13

SEAM - | Bottom

+ The seam has been encounlered in 57 borehole interseclions including 6
bkoreholes in which it has deteriorated to Carbonaceous Shale.

. ItllesbelnwsaamlTnpmﬂmpaﬂngvarymgbetumanuzsma@waﬂm L”f.
Less than 1m parting has been recorded in 7 harﬁmresqﬁmm i /u/ée
Eastem, Souther and SW partof the coal mine, _ 37" ( {{':._{F'

= [t ranges in thickness from 0.15 m — 11.80 m. mmmﬂmmsm
2.63m. Thickness of < 1m has /E;I'd&d in14 bnrahfi
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4.74

4.T.2

» The depth of occurrence of the seam varies from 48.50 m — §30.50 m.

= Tha grade of the seam (excluding band of thickness 1 m & above) based
on Calculaled GCV is given balow:
GCV Range 3415 — 5999 (Kcall Kg) GCV Grade G5 - G13

RESERVES

General

In the Rajbar E & D Coal Mine occurrence of 9 coal seams with splits (19 coal
horizons) have been identified and proved. All the 19 idenlified coal horizons
are mineable and hence have been considered for coal reserve estimation.
Seams belonging to the Barakar Formation ara IT, 1B, T, IIB, N8B, M, IIT,
VB, IVM, IVT, V, VIB, VIM, VIT, VIIB, VIIM & VIIT. The two youngest coal
seams Le. Seam-R-1 & Seam-R-2 belong to Raniganj Formation.

A study of disposition of coal seams, their structure, thickness as well as
depth from surface reveals that the coal seams of the coal mine ane mineable
by open cast mining. The astimation of reserves of the coal seams have been
done on the basis of various data obtained from exploratory driling and
geological mapping and has been placed in “Proved” category.

Basic Assumptions and Norms adopted

Definitions
» Coal Seam: A coaly horizon which occurs independently over a
subslantial area altaining a thickness of more than 0.9 m and containing
ash + moisture up to 55% is considered as Coal Seam. Nomenclature of
the coal seams has been retained as given in the RGR of Rajbar Sector
Qprepared by GSI.
s'.'} Er.mhu:hhln Band: Bands which have ash + moisture content between
& 455% to 75% have been designated as Combustible Band (Carbonaceous
" shai) LG#}/’ | @
~4r Sinah |
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= MNon- Combustible Band: Bands with ash + moisture content mora than
75% have been designated as Non-Combustinle Band with a cut-off
thickness of & cm.

* Reserve has been estimaled for | samples Le. samples containing
bands kess than 100 cm. in thickness.

» The ssams which are less than 0.90 m, not properly developed or have
deteriorated to shale / carbonaceous shale and heave zones of faulls have
bean excluded for the purpose of reserve estimation.

« The Specific Gravity of individual coal seams has been calculated as per
the following formuia for High Moisture Coals-

Sp. Gr. = 1.28 x 0.01 x Ash%

4.7.3 Methodology of Reserve Estimation
The estimafion of geological reserves manually is subject to averaging of the
thickness and Sp. Gr. values within 2 selected polygon by considering the
enclosing contour wvalues. The MINEX method is far more precise as
compared to the manual method.
The Polygon Area is calculated from its coordinates (A).
The Polygon Thickness is accumulated and averaged (T).
The Sp. Gr, (RD) is also averaged from grid cell values (D).
Finally, the reserves are calculated by the rule
Ax T x D (Area x Thickness x Sp. Gr.)
¥ Depth wise, Grade wise and Thickness wise in-situ geological reserves
of various coal seams of the block have been estimated with “Dedailed
Resources Meanu” of MINEX.
¥ The average thickness of a seam has been computed from the
isochore plan by taking the average of two consecutive Isochore value
and influence of the nearest boreholes.
# Seams which are less than 0.80 m, not propery developed or
deteriorated o shale/ carbonaceous shale and heave zones of faults
have been excluded for the purpose of reserve estimation.

] i A S B e
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4.7.4 Categorization of Reserves

Resarva of all the 19 coal horizons have been placed in “Proved™ calegory as
per ISF norms. Tolal gross reserves have beean calculated seam wise within
coal bearing area of 14.87 Sq. Km. of the coal mine which comes to 784.48
Mt which has been given in lable no. — 4.14. Net coal reserve has been
estimated as 80% of gross reserve. Seam wise & grade wise (based on GCV)
nat resarve is also given in table no. — 4.14. Seam wise & thickness wise net
reserve is given in table no. — 4.15.

Table No. = 4.14
Seam wise Reserves (Million Tonnes)

B GCV Grade wise Net Coal Reserve
Seam |Reserve| Gs | G | G7 | GO | GB | GI0 | @11 | GiZ | G13 | G4 | TOTAL
Rz 1040 | | I 381 | 234 | 215 | 106 | 838
R 1608 | 184 | 388 | 382 | 3% | 177 | 14aT
¥il Tep 14.13 (R[] 0.23 095 2.20 2.50 2-.-12 233 I 1.99 1272
W Middie 141 40 e 1.58 17T TR29 | 35.08 28 3T 1348 B.34 a1 1.59 127 26
ViBotom | 7.1 | 002 006 | 005 | 013 | 016 | 081 | 146 | 182 | 237 8.58
Vi Top 2538 | 017 | 0.40 | 027 | 048 | 043 | 197 | 381 | S22 | 694 | 345 | 2284
Wl Middls 42 9F on2 | 0.0 i 0,03 0.eg 1.62 397 8,13 B.7D 1128 584 M
Wl Bottom 3435 00 [ 0.00 i B | AR 210 .53 7.30 1.07 581 3092
v 1408 | 002 | 005 | 012 | 031 | 040 | 149 | 250 | 280 | #.80 1208
W Top 4130 | 007 | 045 | 026 | 100 | 346 | 480 | 615 | 738 | 881 | 430 | 747

v Mickdia 2867 003 | DB 044 pgz | oIy 1713 2.81 5@z B84 4 40 2580

WV Botiom T488 | 005 [ 011 0.32 283 | s02 | 10.BE 16.70 414 | $158 | 576 GrA

Ml Top 30.78 g2 | 0.04 0.06 0.54 0897 J67 B35 .40 842 321 27.T0

i Michdls 203 ) 003 | DDE 024 1.3 215 2489 T4 ars 425 212 19,83

Il Botiom 13488 086 | 062 1.55 32 | 1534 | 1862 21.80 21.66 2‘1.-!.'! 1070 | 12149

I 'I'u-p 3144 00 020 045 131 1.72 3.82 5o 5o aar 2830
WBottom | 3717 | 007 | 0.15 | 06 | 089 | 147 | 374 | 602 | 750 | 1348 33.48
| Top 4131 | 088 | 137 | 052 | 132 | 160 | 460 | 760 | 775 | 1184 3718
| Bottom 362 | 084 | 197 | 086 | 125 | 118 | 247 | 376 | 644 | 1366 32.24
TOTAL 78448 [ 304 [ 741 | 1700 | 5471 | 7473 | 9593 | 12099 | 12600 | 15433 | 48.51 | 708.03

%r Singh “‘l
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Table No. - 4.15
Seam wise & Thicknese wise Reserves (Million Tonnes)

| Seam | {oom | 150m | 300m | 600m | 900m | 1200m | *1200m | Tota
Rz 012 0.15 164 B.40 0.95 0.09 .00 .38
R1 0ot | o002 058 | 10.44 3.47 0.00 | 000 1447
Vil Top 1.82 198 | 823 2.58 0.00 0.00 0.00 12.12
Vil Middie 0.08 0,14 0.5 280 6.05 17.94 gopy | 1272%
Vil Bottom 2.52 1.68 233 0.08 0.00 0.00 0.00 .5
Vi Top 2.0 2.82 7.30 6.55 3.48 0.59 0.00 22.84
Vi Middie 1.23 1.16 BAT 2063 6.60 0.78 0.00 i
vl Bottom 1.24 1.60 1169 | 13.76 1.09 0.79 0.76 0482
v 1.56 1.54 4.94 ags 0.68 000 | 000 12.68
IV Top 1.89 1.88 B.65 1668 | &M 0.15 0.00 37
IV Middie 217 1.57 577 .55 527 1.48 0.00 25,80
IV Bottom 0.77 1.15 1080 | 3573 | 1773 1.08 0.00 &7.37
I Top 1.09 239 1273 9.76 0.83 0.00 0.00 ar.70
| I Middie 1.34 15 | 738 7.39 1.22 1.02 0.00 18.83
Il Bottom 0.59 084 | B3 1817 | 1848 | 1225 | G478 | 12148
Il Top 126 1.26 928 12.11 4.16 0.23 0.00 2830
Il Bottom 1.68 1.54 1218 | 1584 2.21 0.00 0.0 3345
1 Top 0.66 0.80 1490 | 18.82 1.99 0.00 0.00 HN
| Bottom 118 2.30 1231 | 1270 2.36 1.30 0.03 224
Total 2418 | 2033 | 14609 | 221.63 | 8485 | 3770 | 16544 | 706.03
48 OVERBURDEN

The bulk of the overburden rocks are represented by sandstone and shale
followed by their intermediate varieties, i.e. Carbonaceous Shale, intercalation
of shale and sandstone and sandy clay.

Tha coal mine is also seen to be coverad by mixed type of soll i.e. sandy,
clayay and loamy.
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CHAPTER-V

MINING

51 GEOLOGY OF THE BLOCK

Barakar is the main coal bearing formation in the block. Howeaver, Ranigan|
formation also exists and it contains two coal seams which add to the coal
reserves. There are seven coal seams occurring in Barakar formation
designated as Seam | to Seam Vil and two seams in Ranigan formation
namad R1 & R2. Most of the coal seams are interbanded in nature and exhibit
split section developmental pattern. Thera are also varialions in thickness and
lithological characters of inter-seam parfings. In total there are 19 coal
horizons, 17 in Barakar measures and 2 in Ranigan] measures,

It iz noticed that the maximum thickness of Barakar Formation is about 581 m
Raniganj formation is about 174 m in thickness. The lowest seam is Seam |
which is basal seam of Barakar Measure and hance for the coal block.

The land uses around allotted block are as follows:

8L [~ Side = Land Uses
No.
1. | = | NorthSide | - | Coal Bearing Area — Rajbar A, B & C Biocks
2. | =| EastSide | - [Non Coal Bearing Forest Area — Metamorphics
3. [~ | SouthSide | — 'Non Coal Bearing Area — Metamorphics & then
| Banhardi coal block
4. | = | WestSide | = | Coal Bearing Area — Coal blocking still to be done

A total of 7 faults (1 dip fault & 6 oblique/ strike faulls) have been interpreted
in the block. These faults have been interpreted on the basis of core logging,
floor contour plan of seams and their disposition. This block is comparatively
Iqﬁs deep in tha northarn part up to faull F5 & deeper in the south beyond the
ﬁm-.rrlmrm-m side of fault Fs. The area between faults F3 & Fy forms a trough

& O e besa YNy & Pae Pk s developed. (o
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The regional trend of the bedding in general, varies from N-5 to NNW-SSE.
The variation of dip ranges from 8" to 14, However the amount of dip, in
general vares from 6° to 10° towards South-West. Deviations in the trend of
bedding as well as in the amount of dip are common, particularly near the
faults. In the truncated Northern part of the block, the beds strike Easl-West
with Southerly dips.

52 TOPOGRAPHY AND DRAINAGE

5.2.1 Topography
Rajbar E & D Coal Mine falls in the Palamu plateau of Cholanagpur Gneissic

Complex. In general, the lopography of the area is mildly undulating and the
general slope is lowards NW. Due 1o undulating nature of the land, 2 number
of natural ponds have formed. General elevation in the block area is around
440 m = 450 m above M.5.L. The maximum elevation inside the block area is
about 471 m In the South-Eastern portion, wharaas minimum elevation is
about 415 m above M.S.L. in the North portion.

About 37% of the project area is covered with Prolected Forests. Important
amongst them are those of Rajbar, Jerang, Renchi, Darea & Serak. Rest of
the areas is covered with agricultural land, habitation area & road and water
bodies etc.

5.2.2 Drainage
Drainage pattern of the Coalfield is mainly controlled by Auranga River. Sukri
River, one of the important tributaries of Auranga River, flows from east to
west over the enlire length of Rajbar E & D Coal Mine area, along its northem
boundary. Some 1* & 2™ order streams join Sukri River. the main drainage
channel in the area. General flow direction of the streams is towands BNW.
The streams joining Sukr River, flow at quite shallow dapﬂ’n#l_-‘.ﬁ%gﬁ;ﬁi cliffs

. .
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5.3 THE COAL SEAMS

Based on profile and characteristics of the seams, coal layers have been
grouped into seven coal seams numbered | 1o VIl in ascending order within
Barakar measures. Two coal seams of Raniganj Formation also exist which
are numbered R-1 & R-2. The details of coal layers & infervening parting are

given below in Table No.-5.1,

Table No.-5.1
Mining and geological characteristics of the Ssams
deild-n'lhlﬂ.f Thickness Fange [m) Fvg. Seam | Avg. Parting Thicknass A Seam N af
Parting Seams Paring Thichness | Thickmess | Ronge of Seam | Th, (Exci NG | BH Inier-
{Roof to Fioar) tm) e (Excl. NG Bands) | sections
L Bands)
A2 0En5T3 360 0,805 008 365 )
ARG JARDE? JARKII9-ARDOS
Farting 1051705 BT
ARDDE-JARDSS
Rergel Mo 55 ¥ TAGH i75 1
ARG JARDE? ARDOE-JARDEZ
Farling A7 45151 65 12635
JARDEZ-JARDSS
Wil Tep 0.356,12 179 B30-5.71 168 ™|
JAROSI-JARAE ] JARDS3-JARDTS
Paning [EAEFE ] 415
JARDE1-JARDIS
T Ml LE0-22. 10 TALED 060-H.m EER 43 |
JARDSF-ARM 3 JARNEE- AR
Famng FRCEF-] 588
JARDSE-JARDS]
i1 Biotmom 0183 1 .01 B.18-310 101 ]
I JARIO-JARDST JARDH-JARDST
| Parting 8,12-61 42 1)
SR G- JARDES
i. Wi Top 0301598 7 o0 1083 FEy )
SR JARDS JARDIN-JAR05
Barakar | Pating | OA-1115 gy
- JAROSZ- IARDSS |
W Mt 0.35-1d.54 T 035 10,66 385 E]
JAROISA JARO35A-
SRR AARDES
| D2i-16.47 ¥=T)
JARDIG-JARD0T
0m-1570 333 D15 70 320 Er]
<1 JAROTT-ARDID JAROT1-ARDT
2 I B 77-53.00 3841
o AFIO06- JARDSE
. b 024747 K7 I ozerar 158 T
: M | RO GARDOT |
- ] S
L | s
z ~ V- 3/58
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Formation | Seamsal Thickress Rangs {m) | dwg. Seam Ay Parling Thickness Ang. Seam Ha, af
Fariing Saama Paring Thickness | Thickness | Range ofSsam | Th, (Excl NG | BH inifor-
{Roof to Floar} =) 1 fm) {Excl, MG Bands| sactons
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| JARDIA.JAROEA | JARTZE-JARDER
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Paring 0475037 T8
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ii Bogom 0.i7-7.58 Z8a 07740 70 %
JARIES IARDST JAROSI-JARDSA
Fartng ] 14.99
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TTap BIEE T T TE CFEE R 80 L
JAROI-JARDTD JAROIT-LAROTD
“Farfing [FI=TE") FI7)
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TBofom | O15iT.80 | FIE G511 80 T4 &7
JARDE-JARDTD AR AR

ha. There are a lotal of 19 layers of coal, within 7 coal seams
Formation and 2 coal s2ams of Rani Formation. 5 I
igan n. Except Eﬂ,ﬁ

R1 & R2 of Ranigary
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5.4.1 Coal Deposit Features
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TENUGHAT VIDYUT NIGAM LTD. Rajbar E & D Coal Mine

SN

5.4.2

3
™ i

are within 3 m, The dip of the seams varies in general from 6° to 10°. Out of
1487 ha of coal bearing area, an area of about 17 ha falls within river bed &
river meander, which cannot be accessed for mining (Plate Ne —12, 13 & 14).

Further, nearly 150 ha patch in the North Ceniral segment of the property, has
high metamorphics floor, This area has very poor coal deposit with
occurrence of Seam I, IV, V & VI only. The thickness of these coal layers is
varying from less than a meter to maximum of 3 m. Total coal reserve comes
o 7.85 Mt over this 150 ha patch. Further, the surface above this patch has
sizeable population of about BOD people, posing Rehabilitation and
Resettlement (R&R) problem for comparatively small quantity of extractable
coal. The 4 layers of Seam | & |l are almost absent due to this metamorphic
high fioor, These situations have resulted into making the patch unfeasible
from mining point of view. Hence total coal bearing area for extraction and
further deliberation, comes to 1487 ha — 167 ha (150 + 17) = 1320 ha.

Deposit Features causing Mining Difficulty
Viery High Coal ; Waste Stripping Ratio of 1: 5.35 covering uplo the basal
Seam |, which goes down to a peak depth of 584 m in the block.
Quite High Coal : Waste SR of 5.04, even if opencast mining is fimited
with Seam Il Bottomn as basal layer.
Even S.R. of 5.04 would involve lot of waste to be pul up, with space
constraint, as temporary dump; which has to be rehandled, thereby adding
to cost of production.
Thickness of coal and waste layers vary widaly. This would need vaned
size of equipment, hence operational & maintenance problems get
aggrevated.
Coal seam dip varies from 6° to 14°. However, workable portion is covered
mostly within 7.5° to 9.5, even this is rather high gradient for O.C. mining.

Apgmanh to work the Deposit
Qﬂal reserve of the allotted area has been subjected to in depth analysis. For
this purpose 1487 ha of allotted area has been divided in three paris namely

" 47 ha beneath reverne patch, 150 ha over metamorphic high and the

i o >
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remaining 1320 ha as normal deposit Based on borehole data, nst coal
resarve over these aneas were found o be as follows.

Area in ha | Net Reserve | Coal Intensity |
in Mt (Mt/ Sq. Km.) |
17 ha within River Sukri 118 .94
' 150 ha over Metamorphic high 7.85 523
1320 ha 607 52.80
Total — 1487 ha Total — 706.03 |

i. The rivering patch of 17 ha is considered inaccessible for mining being
practically under water.

ii.  {a.) Area of 150 ha above metamorphic high has been further examined.
The lower Seams | & Il are completely missing in this area. Seam Il & IV
have also thinned out. Seam wise thickness is given hereafier.

| Seams Net Reserves (Mt) |
VI Top 0.05
Vi Middie 0.41
Vi Bottom 0.48
v 1.29
IV Top 1.67
IV Middle 0.40
I Bottom 1.34
il Top 103
I Middle 0.80
I Bottom 0.38
I Top MNIL
i Bottom NIL
| Top MIL
| Bottom NIL
Total T.85
.-l_.-"."
Working such thin seams is generally very difficult, &

Seam wise Geological Reserve in 150 ha Patch

dg,"-?-

(B3, Wil ek i it el it o 756 i o calculated fﬁér
found to be 58.7 Mm®. Extraciable deposit from this area was Esumahﬁ
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Average quality of coal being G-11, stripping ratio of 804 was
considered financially uneconomical. This happened to be one of the
important reasons for dropping these 150 ha from quarriable area.

(c) Further this coal bearng area of 150 ha, has large habitational area
with population of about 800 persons. Resettienent and rehabilitation
would cause an extremely serious social problem, making the deposil
unworkable even for VG mining.

For the above mentioned reasons working beneath this 150 ha
metamorphic high patch area has been decided to be dropped out of the
area of 1470 ha for opencast mining leaving only 1320 ha for further
consideration. This has also been explained at clausa no. 5.4.1,

{d) The coal seams IIl, IV, V and VI occur over this 150 ha of
metamorphic high floor. However these seams have thinned out and are
inconsistent in occurrence, These coal layers are therefore not sultable
even for /G mining. Moreover, thick population on the surface may not
permit underground blasting. Since coal piltar extraction would not be
possible due to thickly populated surface, coal recovery would be very
poor, Considering these factors, possibility of underground mining over
these 150 ha metamorphic high floor is negative. Therefore even UG
mining over thesa 150 ha area is dropped. ﬁ;\
P

Assessmant of Mineability of Reserves over 1320 ha

We can consider two scenarios for opencasting.

a. Opencasting with Seam | Bottom as basal seam.

b. Opencasting with Seam ||| Botiom as basal seam.

i. Scenario-l - Extraction from Lowest Seam le. Seam | Bottom

upwards
The following overall results were oblained for working upto Seam | B as

) +. basal layer.
_'Geological Reserves [T06.03 Mt— (7.85 M+ 1.18 Mt)] —  607.00 Mt
.Resarve blocked in Barrier - 4.42 Mt
T
" < VReserve blocked in Batter A’V - 150.85Mt
. Total Blockage S - 18527 M
e e I ioror t_"ﬂ_
Mining Vi‘ay R i V-T7i58
(Rec . :::I.:;-_.,{--,-;.i.-. CPAM
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TENUGHAT VIDYUT NIGAM LTD. Rajbar E & D Coal Mine
Mineable Resarve - 541.73 Mt
Mining Loss @ 5% - 27.00Mt
Winnable Coal - 514 64 Mt
Waste o be removed (2811.10 - 58.70) - 2752.40 Mmy®
Stripping Ratio (2752.40 Mm® + 514.64 Mt) = 5.35

Tha block is surrounded by coal deposit on the sides and forest area on East
side. Hence no external dumping is possible. Therefore, this high stripping
ratio of 5.35 will necessitate large quantity of waste disposal as temporary
dump. On detailed examination of working this deposit it is revealed that area
required to temporarily accommodale the waste lill excavated void {akes care
of annual waste and temporarly lald wasie would occupy so much of
additional space over quarriable area, that quarry face would get blocked, a
few years before reaching 20" year of mine life. Hence this scenario gats
dropped from furthaer considaration as it lsads to sloppage of mining.

il. Scanario-ll - 0.C. Mining from Seam [ll Bottom upwards
The Seam |l Bottom is a thicker seam in ascending order from Seam |
Bottom. Quarry started with Seam |ll Bottorn as basal fioor has following
overall figures. The GR upto Seam B is 574,86 Mt (see table 5.5 )

Net Geological Reserve (574.86 — 7.85) - 567.01 Nt
Barrier Blockage - 3.24 Mt
Battar Blockage - 121.43 Mt
Sub Total - 124.67 Mt @
Mineable Resarve - 442 34 Mt
Mining Loss @ 5% - 2212 Mt _
420.22 Mt i - e
Waste o be removed - 2119 Mm®
Stripping Ratio - 5.04

On detailed examination of this scenaro, it was found that this strategy o
work upto Seam ||l Bottom is technically feasible. It would be possible to
accommodate the temporary dumps for subseguent rehandling and quarrying
would continue uninterupted. F 23 year onwards, (@%w‘ void s

FL B o P
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sufficient to accommodate annual waste & part of temporary waste. This
allows mine to run uninterrupted.

5.4.5 Selection of the Best Altlernative
Considering the results oblained in the wo scanarios discussed above it is
decided to underiake opencast mining over 1320 ha with Seam [l Bottom as
basal layar. The strategy to work the lower Seams | & |l is being discussed at
para no, 5.4.6.

5.4.6 Mining of Seam | & i
As discussed above, coal reserves up to Seam |l Bottom will be worked by
opencasting. For Seam | & Il which are deeper and are rather thin, average
thickness varying between 2.65 fo 2.88, underground mining system would be
deployed. These seams are thin and have to be extracted at high Strpping
Ratio for 0.C. mining, which makes the proposal unfeasible. This has been
axplained at Para 5.4.4.

It is envisaged 1o open these seams through inclines, located in the North-
East area, whera seams are incroping. A mining plan for this W/'G mining is
proposed to ba submitted for compatent approval by a" yaar of the O.C. mina.
The opening of the inclines and working of the Seam | & 1 will start by gh_gh
year. The idea iz fo keep the WG working at least about 500 m away from
opencast blasting faces. This UG mine will progress keeping a safe distance
from O.C. mine blasting faces. I is estimated that during the last decade of
mine life, opencast mining would be carmed out over Morth-\Western region,
where Seam | & Il are nol workable because of thinning & inconsistent
deposil. Tha underground mining woulkd be carried out in North area, where
OC mining would have been completed before 41% year of mine life. Thus
-~ exhaustion of underground mine reserve in North area would take place as a

‘coterminous operation of the OC mining in North-West. Therefore, despite
initial lag of 7-8 years, the underground mine would close by 48™ year of mine

Mining Prdiei = 2313] | V - 0/58
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55 RAJBAR E & D MINE AREA & PROJECT AREA

5.5.1 The Delineation of Excavation Area Over 1320 ha Coal Bearing Area

It is proposed to mine covering maximum area leaving the statutory barriers in

the Morthermn and Western side. On South & East sides, coal bearing area

does nol exist near stattory barmiers. However a minimum of 20 m wide
corridor has been provided all around excavation for peripheral facilitiss. The
delineated excavation boundary is described below:-

North: The surface limit of the quarry will be 30 m away from the river edge
in North-Westemn portion. Then the boundary moves Soufhward &
Eastward, encircling the MNorth-Central meatamorphic high area
leaving 50 m wide barrier. it then, goes back to river side, in
Eastern portion with 30 m barrier. This boundary of the mine takes
care to protect the mine from flood, provides access road over
embankment along the boundary and specially provides a
peripheral green balt around the habitats owver the metamorphic
high area. The resultant floor boundary has baen firmed up with 40°
slope of quarry edge.

West: Leaving 20 m parallel inside lhe block boundary, the resultant
surface limit of excavation has been planned. The floor of Seam Il
B has been firmed up on the Westem side with 40 angle for Seam
Il B as final slope.

South: Contact line of metamorphic with Seam 1l Bottom or other younger
seams, forms excavafion boundary. Final quarry slope has been
kept at 40°.

East: The contact line of metamorphic with Seam Il Bottom or other
younger seams, forms excavation boundary after leaving a 30 m
wide belt for boundary road, conveyor etc. Afier coal convayor has
left project area, corridor has been reduced to 20 m width.

With above delineation the assessed excavation area covers 1262 ha.

il
; Mumar ':-il'""'lnn}

'm 3 - T ook
i tlo. ae ] 'I"I-I: fal ik
" e ated- 24 05.2015]




I
PROPONENT L MINING AN
 TENUGHAT VIDYUT NIGAM LTD. “Rajbar £ & D Coal Mine

£.5.2 Project Area of Rajbar E & D Coal Mine
After details discussed in the previous paragraphs, the surface area of the
mine will have the following impaortant different controlling araas,

5.5.2.1 Excavation Area
The proposad opencast mine in the Rajbar E & D Coal Mine area will have
excavation area of 1262 ha. This area will be excavated from the surface and
will be all below the ground lavel.

5.5.2.2 Project Area and Lease Area

For mining the seams, different activities are to be undertaken. Infrastructure
areas, the water bodies and roads in the area are all covered in the project
area. The lease area of 1351 ha would exclude non coal bearing area of 31 ha
on the South earmarked for infrastructure. The detailed land uses, at present
and in the mining period of the mine life are all coverad in the project area.
This total project area comes o 1351 ha. It is shown in table no. 13.1 to 13.4
of Chapter — Xl

5.6 DETAILS OF GEOLOGICAL RESERVES (AS PER G.R.)

5.6.1 Upto Lowest Seam i.e. Seam | Bottom
The seam wise & thickness wise and seam-wise & grade wise (based on
GCV) geological reserves are given in table no. = 5.2 & 5.3. The (ables cover
the reserves upto lowest seam i.e. Seam | Bottom.

Table Mo. - 5.2

Seam wise & Thickness wise Geclogical Reserves (Mt) (Area — 1487 ha)
Upta Floor of Seam - | Bottom
[Fig. in Million Tonnes)

0.90- 1.20- 7.50- 3.00- 500- | 9.0

| S, 120m | 150m | 300m | 6.00m Jl 9.00m | 1200, | T1200m | Total

RZ 0.12 0.15 | 1.64 840 | D085 0.00 0.00 9.36
oM 0.02 0.5¢ 10.44 347 | 0.00 0.00 1447
102 | 188 6.23 250 | 000 0.00 0.00 12.72
008 | 0.4 0.69 2.50 6.05 17.04 2087 127.27
252 1.68 233 | 0.4 D.00 0.00 0.00 6.57
201 282 7.30 6.56 3.48 0.50 0.00 2285 |
123 118 817 20,63 562 0.79 0.00 38.67
124 1.60 1180 13.75 1.00 078 0.78 3092
156, | J1 4.94 3,98 066 0.00 0.00 12.67
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A G

3 T T 1.20- 1.50- 3.00- 6.00- 3.00- '
[ i B 1?;; 15m | 300m | 600m | 9.00m | 12.00m MEwm: | e
"IV Top 1.88 188 B.65 1658 | 801 0.15 0.00 | 3747
I Micidle 217 | 157 577 955 | 6527 | 148 | o000 | 258
I Botiom 077 | 115 1090 | 3573 | A1.72 1.08 0.00 §7.37
1l Tep 1.09 239 | 1273 076 | 083 0.00 0.00 27.70
il Micicte 134 150 | 7.36 78 | 12 1.02 oo0 | 18.83
i1l Battorn 0.59 0.84 8.37 1617 18.48 1225 | 8473 | 121.49
il Top 1.26 1.26 9.28 12.11 4.16 023 | 000 | 2830
Il Baottom 1.68 154 1218 15.84 221 Q.00 060 33.45
I Top 086 0.80 14.90 18.82 199 | 000 000 | 3747
| Bottom 1.15 2,30 12.31 12.79 2.35 1.20 003 | 3224 |
Total 24.18 26.33 14809 | 22163 | B4ES 37.70 16544 | 706.03
Table No.- 5.3
Seam wise & Grade wise Geological Reserves (Mt) (Area — 1487 ha)
Upto Floor of Seam - | Bottom
{Fig. in Million Tonnes
Seam G5 | Ge | 67 | &8 | @8 | Gio | @11 | 6i2 | @13 | Gi4 | TOTAL
R2 o | 381 | 238 | 215 | 108 | 936
R1 184 | 3688 | 362 | 356 | 177 | 1447
Vil Top 010 | 023 [ 005 | 220 | 250 | z42 | 233 | 180 12.72
ViiMiddle | 088 | 158 | 1077 |28.29 | 3506 | 2427 | 1348 | 834 | 3z | 158 | 12926
Vil Botiom | 0.02 | 008 | 005 013 | 016 | 0B | 148 | 152 | 237 6.58
¥l Top 047 | 040 | 027 | 048 | 043 | 187 | AW 522 | 684 345 | 2284
ViMiddie | 0.02 | 0.04 | 008 | 099 | 1.82 | 387 | 613 | 870 | 1128 | 584 | 38.67
vl Bottom | 0.00 | 0.00 073 088 | 210 | 383 | 730 | 1107 | 551 | 3092
r poz | 005 | 012 [ 031 | 040 | 140 | 250 | 200 | 480 1288
IV Top 007 | 015 | 026 | 199 | 346 | 480 | 615 | 738 | 861 | 430 | ITAT
WMiddle | 003 | 008 | 044 | 082 | 077 | 170 | 281 | 582 | 884 | 440 | 2580
WBottom | 005 | 011 | 032 | 283 | 502z | 1086 | 1670 | 1414 | 1158 | 576 | &737
Top | 0.02 | 004 | 006 | 054 | 087 | 367 | 638 | 640 | 642 | 321 | 2270
i Middie | 003 | 006 | 024 | 131 | 215 | 260 | 324 | 374 | 425 | 212 | 1983
i Bottom | 026 | 062 | 165 | 932 | 1534 | 1862 | 2189 | 2168 | 2143 | 10.70 | 121.48
Il Top 000 | 020 | 048 | 131 | 172 | 382 | se2 | sop | as? 28.30
HBottom | 007 | 015 | 018 | 089 | 147 | 374 | 802 | 750 | 1345 3345
I Top 050 | 137 | 052 | 132 | 1860 | 460 | 780 | 7.75 | 11.84 37.48
IBottom | 0.84 | 197 | 066 | 125 | 118 247 | 37 | 644 | 1366 32.24
| TOTAL 304 | 741 | 17.00 [ 5471 | 7473 | 9593 | 120.99 | 12888 | 15433 | £0.51 | 706.03
The geoblogical reserve of the mine area mmaﬁsg!:l-f Mt as datailed
abova. (e 'Q-%ﬁ"‘:g; ;
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5.6.2 Coal Reserves upto Opencastable Basal Seam - Seam Il Bottom
As discussed at item 5.4 4, the Scenario-ll for cpencasting is having 1320 ha
of coal bearing area. However, fotal geological reserve covering 1487 ha of
alloltad block &.g. 1487 ha is given below. The geclogical resarves uplo Basal
Seam i.e. Seam |l Bottom are covered below in table 5.4 & 5.5.

Table No. - 5.4
Seam wise & Thickness wise Geological Reserves (Mt) (Area — 1487 ha)
Upto Floor of Seam — Il Bottom

Seam wise & Grade wise Goological Reserves (Mt) (Area — 1487 ha)
Upto Floor of Seam - il Bottom

0.90- 1.20- 1.50- 3.00- | E00- 8.00- |
Seam 1.20m 1.50mi 3.00m . 00m 2.00m 12.00m >1200m | Total
RZ 012 015 1.64 B.40 095 0.09 ooD | 836
R1 0.01 0.02 0.54 10,44 3.47 0.00 0.00 1447 |
Vil Top 192 1.08 823 | 258 0,00 0.00 000 | 1272
VI Middle 0.08 .14 .62 2.50 6.05 1704 99387 137.28
Vi Bottom 252 1,88 233 0.04 0.00 0.00 0.00 6.58
vl Top 2m 282 7.39 8.58 343 0.50 0.00 22 B4
VI Middie 1.23 1.18 8.17 20 83 653 o078 0.00 38.87
Vi Bottom 1.24 1.60 11.68 13,75 1.08 07@ | 078 3082
V 1.56 154 4.94 396 066 000 | 000 12.68
IV Top | 188 1.88 B.65 15.58 B0 015 | 0.0 37T
IV Micdie 217 157 577 9.55 5.27 1.48 0.00 3580
W Bottom 077 1.15 10.80 3573 17.73 1.08 0.00 BT3T |
Il Top 1.09 239 1273 9.76 0.83 0.00 0.00 ar.7o
I8l Midkdbe 1.34 1.50 7.36 7.38 1.22 1.02 0.00 1983 |
1Il Bodtom 0.59 0.84 837 16.17 18.48 12.25 B4.78 121.48 |
Total 19,44 20,42 ar.40 162.07 73.83 3618 | 16541 | 574.80
Table - 5.5

| TOTAL

nated- 29.05.2013]

| 8 | &7 | G8 | 69 | G0 | GM | GI12 @ GI13 | G4
’ 380 | 234 | 215 | 1.08 | 9.36
| | 184 | 368 | 362 | 358 | 1.77 | 1447
023 | 085 | 220 | 250 | 242 | 233 | 199 1272
| 158 | 1077 | 2820 | 3506 | 2427 | 1248 | 834 | 321 | 150 | 127.38
| 006 | 005 | 0.13 | 016 | 081 | 146 | 152 | 237 | 6.58
040 | 027 | 048 | 043 | 197 | 351 | 520 | so4 | 345 | 2284
0.04 008 | 000 | 182 [ 307 | 613 [ 870 | 1128 | 584 | 3867
0.00 073 | 0688 | 290 | 35 | 730 | o7 | 551 | 3092
005 | 012 | 031 | 040 | 140 | 280 | 290 | 480 12.68
015 | 026 | 190 | 348 | 480 | 615 | 738 | 881 | 430 | AT |
008 | 044 | o8 EI or? |19 | 281 5@ B84 | 440 | 2580
iy [P el 1 "E'I:I""'_'.T'I = V- 13/58
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seam | 65 | 06 | 67 | 68 | 6o |eio| 611 | 612 | 613 | 614 | TOTAL
WBottom | 005 | 011 | 032 | 283 | 502 | 1086 | 1670 | 1414 | 1158 | 578 | 8737
mTep | unz 004 | 008 | 054 | 097 | 367 | 638 | 640 | B42 | 321 | 2770
il Middle | 003 | 0.06 | 0.24 | 131 | 215 (289 | 324 | 374 | 425 | 212 | 1983
WBottom | 026 | 0.62 | 165 | 9.32 | 1634 [1862] 2180 | 2188 | 2143 | 10.70 | 12148
TOTAL | 146 | 341 | 1521 | 4994 | 6876 | 8130 | o768 | 101.07 | 106.51 | 49.51 | 574.88

Further to above, the reserves of lower seams i.e. | & Il is given below. These
seams will be worked by VG system of mining as explained at item 5.4.6.

Table No. - 5.6

Seam wise & Thickness wise Geological Reserves [Mt) (Area — 1487 ha)
Seam - | & |l (dentified for Undarground Mining)

0.90- | 120- | 1.50- | 3.00- | £.00- | 9.00-

Seam | 1.20m | 1.50m | 3.00m | 6.00m | 9.00m | 12.00m |>12.00m | Total
1l Top _1.26 1.26 928 | 1211 4.18 023 | 0O 28.30
' Ii Bottom 1.68 1.54 12.18 15.84 2.21 0 0 33.45
| Top 0.66 0.8 149 | 1882 | 199 0 0 37.18
| Bottom 1145 23 1231 | 1279 | 2.36 1.3 0.03 32.24

Total 4.75 5.9 48.67 5056 | 10.72 1.53 - 0.03 13117

Table No. - 5.7
Seam wise & Grade wise Geological Reserves (Mt) (Area — 1487 ha)
Seam - | & Il {Identified for Underground Mining)
Seam G5 G& G7 e GO G0 E11 G112 G13 Gi4 | TOTAL
il Top 0.0 020 | 0.45 1.3 172 | 382 il 5.82 a.a8 28.30
NBottom | 007 | 015 [ 018 | oBo | 147 | 374 | 602 | 750 | 1345 33.45
1 Tap 0.58 137 | 052 1.32 1.80 | 480 T.60 7.76 1182 ar.ia
| Bottom 0.85 187 | 068 1.25 .18 | 247 T8 B4 13.668 32.24
TOTAL 158 | 370 | 1.79 47T 597 | 1483 | 2330 | 2T.B1 47.81 0.00 13117

5.6.3 Reserves as per Scenario-ll
As discussed at item 5.4.4, Scenario-ll is the selecled option for opencasting
upto Seam Il Bottom as basal seam. Area of metamaorphic high patch, on the
Morth side, covering about 150 ha has been left out due to poor coal deposits
and social considerations. The table no. 5.8 gives the geological reserves in
the 150 ha baing left out and table no. 5.9 gives the geclogical reserves in
1320 ha chosen area for Seam |1l Bottomn & above, far anncasImg
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Table No. - 5.8
Seam wise Reserves In North Metamorphic High Patch upto
Sukri River in the North & East (Area - 150 ha)
Upto Saam — lll Bottom

Seams | Net Reserves (Mt) |
Vi Top 0.05
| Vi Middle 0.41
VI Bottom 0.48
Vv 1.29
IV Top 1.67
'V Middie 0.40
IV Bottom ' 1.34
Il Top 1.03
Il Middle D.80
lIl Botiom 0.38
il Top NIL
Il Bottom NIL
| Top NIL
| | Botiom MIL
| Total ' 7.85
Table No. - 5.9

Seam wise Reserves in Firmed up Mine Area (1320 ha)
Upto Seam — lll Bottom

Seams | Reserves in Opencast Area (Mt)

R2 : 9.36
R1 14.47
Vil Top 12.72 |
Vil Middle 127.26
Vil Bottom 6.58

Vi Top 22.80

VI Middie | 3826
Vi Bottom | 30.44
W 11.39
IV Top 35.49 |
1V Michdle 25.41
IV Bottom 66.02
Il Top 26.67
Il Middle | 18.03

| Il Bottom 121.11

 Total ~ 567.01

This 567.07 Mt of geological reserve will be subjected to opencasting for this
ming. W
T miiooh ' @
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5.7 ASSESSMENT OF WINNABLE COAL
5.7.1  The opancast mina, whose excavation area has been delinealed at para 55
iz assessed to have the following mine parameter.
Table No. - 5.10

Mine Parameters
| 81 No. Parameters Unit Value
Maximum depth Meter | 474
a8 Maximum widith (Easl-West):
At the Mine Floor Km 3.80
At the Surface Km 470
3. Maximum North-South Length :
On the Mine Floor Km 2.80
On the Mine Surfface = Km 312
a Area .
! On the Mine Floor S5q Km 8.90
| On the Mine Surface | SqKm | 1262

57.2 To assess the minable resarves in the proposed excavation area, the coal
blockage in the bamers and batiers of the proposed mine has been

calculated hereafier.
Table No.-5.11
Coal blocked in Barriers (Fig in Mies)
Seam North | East | West | South | Total
RZ . . 0.06 . 0.06
R1 : - | pog ; 0.09
Vil Top : ; 0.07 X 0.07
VIl Middle | 0.20 | - 0.20
Vil Bottom ; : 0.09 - 0.09
vl Top 0.02 - 0.03 . 0.05
VI Middie 0.09 : 0.11 . 0.20 |
Vi Bottom 0.30 : 0.10 = 0.40
v 0.28 . ot | - | o3
IV Top 0.32 - 0.07 . 0.39
IV Middla 0.13 = 0.08 - 0.21
IV Bottom 0.29 - | 015 - 0.44
il Top 0.18 - 0.08 - | b2s | ¥ 5
il Mididle 0.18 : 0 : 0.18 ff’{* e
il Bottom 0.09 - | 020 < 020 '
Total 1,89 - | 1.35 - | 324
(27 -
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Table No.-5.12
Coal blocked in Batters
Fig in Mies
Seam | Morth East  West South _ Total
' R2 E - | N . 1,49
' R1 - - 228 | - 2.28
Vil Top - - 3.56 0.52 408
Vil Middle s . 12.41 1.53 13.94
Vil Bottom - - | 3pa . 3.08
Vi Top 0,64 047 2.76 0.25 3.82
Vi Middie 0.90 0.33 5,97 4.66 11.86
VI Bettomn 0.70 0.03 6.47 0.35 7.56
V 0.60 0.21 0.98 344 522
IV Tap 1.97 0.42 4.46 2,56 9.42
IV Middie 0.26 0.02 9.32 0.90 10.50
IV Bottom 165 0.16 10.06 273 14,60
Il Tep 0.80 0.01 5.78 0.14 B.82
i1l Middla 0.35 0.23 1.61 o1 | 230
Il Boltom 0.72 0.52 18.70 4.12 24,48
Total .68 2.50 88.93 21.31 121.43
Table No. - 5.13
Total Reserves Blocked {Mf)
I s Blocked in | Blocked in | Total Blocked
Barrier Batter | Reserves
'R2 0.08 1.40 | 1.55
| R1 0.09 2.28 2.37
Vil Top 0.07 408 | 415
Vil Middle 0.20 1304 | 14.14
Vil Bottom 0.09 3.08 3.17
Vi Top 0.05 g2 3.87
VI Middle 0.20 11.86 12.06
VI Bottom 0.40 7 56 7.96
v | 03 522 5.54
N Top 0,39 0.42 2.81
| IV Middle 0.21 10.50 10.71
IV Bottom 0.44 14,60 15.04
1l Top 0.25 6.82 7.07
1l1 Middle 0.18 2.30 2.48
Il Bottom 0.29 | 2446 24.75
Total 324 | _121.43 12487
i
Mining e A oiified Parson) - V. 17/58

[Recal

i P AM
Iln.t'l ] rl..ll.ﬂ.:l_»::l ure

n s =
* ated- 78.05:2015]



PROPONENT
TENUGHAT VIDYUT NIGAM LTD.

. MIMNING PLAMN
Rajbar E & D Coal Mina

5.7.3 Detalls of Mineable Reserves within Excavation area (1262 ha)

After deducting the coal blocked in barriers & battars of the proposed quarry,
from Geological Reserve; the Seam wise minable reserves for opencast
rining have been calcuiated and is presented below in Table No.- 5.14.

Table No. -5.14
Seam wise & Grade wise Mineable Reserves (Mt)
(Fig in Million Tonnes)

Geam | ©5 | o8 | a7 | ca | eo | o0 | e11 | 612 | G13 | a4 | TOTAL
'R2 318 | 195 | 170 | 089 | 78
| Ri 165 | 297 | 299 | 301 | 149 | 1241 |
| Vil Top 008 | 013 | 057 | 131 | 149 | 145 | 141 | 218 B.57
ViiMiddle | 0.58 | 1.37 | 946 | 2502 | 31.13 | 2181 | 1208 | 750 | 291 | 145 | 113.42
2‘&:1:: oo1 | oot | ooz | 005 | 006 | 020 | 0s3 | 0.81 | 1.62 3.40
Vi Top 013 | 031 [021 | 026 034 | 153 | 273 | 436 | sga | 298 | 1895
ViMiddie | 001 | 003 | o006 | 085 | 118 | 280 | 401 | 503 | 785 | 390 | 2622
VI Bottom | 0.00 | 0.00 051 | 047 | 147 | 247 | 533 | B20 | 409 | 2254 |
v 001 | 001 | 004 | 042 | 018 | 068 | 100 | 141 | 272 .08
W Top oo | 010 lo7 | 15 | 228 | 318 | aoo | s25 | g4z | 310 | mes
IMMiddie | 002 | 004 | 022 | 042 | 040 | 003 | 148 | 33 | 5147 | 258 | 4485 |
WBottom | 003 | 008 | 024 | 211 | 374 | 815 | 1256 | 1080 | 005 | 451 | 127
I Top D.01 | 002 | 005 | 036 | 064 | 244 | 425 | 458 | 404 | 246 | 1078
MMiddle | 002 | 005 | 018 | 087 | 158 | 200 | 241 | 322 | 402 | 200 | 1645
MBottom | 020 | 047 | 127 | 721 | 1980 | 1451 | 1713 | 1714 | 17.14 | 855 | 9551 |

Tatal | 142 | 262 1248 4042 5536 | 6239 | 7228 | 7674 | B0.82 | 38.00 | 44234

57.4 Miningloss of 5%
The mining loss arises from:
a) Loss of coal in the contact areas of roof and floor of seam
B) Loss of coal while segregating OB dirt from coal banch
c) Loss of coal during selective mining for =1m dirt bands
d) Loss of coal during transportation

The Mining loss is eslimated al 5% for reason explained above. The detalled break
up of seam wise estimated winnable coal after deducting the 22.12 Mt as mining
losses, from the mineable coal of 442.34 Mt; is gi

WVHE
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Table No. - 5,15
Seam wise Winnable Coal
| Mineable | Mining Winnable
Seams = Reserves @ Loss5% | Reserves

R? 7.81 039 | 7.42
R1 ] 1211 0.61 11.50
Vil Top 857 | oa3 | 814
Vil Middle 113.12 5.66 - 107.46
Vil Battom 3.40 0.17 323

VI Top 18.85 n.os 18.00
V1 Middla 26.22 1.31 24.91

V| Baltom 2254 1.13 21.41

v _ 6.05 0.30 575

IV Top 26.03 1.30 2473
W Middla 14.55 073 13.82
IV Boffom 51.2¥ 2 ER 48T
i Top_ 976 | oo 18.77
i1 Micdie 16.45 0.82 15.63
MBottom | 9551 | 478 i
Total 442.34 2212 420.22

5.7.5 Details of Winnable Coal & Inter seam Burden etc.
The lable no. 5.16, given hereafter, shows the guantity of assessed winnable
coal from the seams and quantity of seam wise interburden as waste. For top
most seam [.e. R2 the overburden is 56.63 Mm®,
Table No. - 5.16

Seam wise Winnable Coal & Quantity of Burden
Upto Seam lll Bottom

Wln_qabh Coal N Waste Stripping
Reserve (in Mt) Avg. | Quantity {in Mbcm) | Avg. Ratio
Seam | Cumul- | Thick | Parting | Cumul- | Thick
wise ative (in m.) wisa ative | {in m.)

56.683 £6.63 50
7.42 7.42 3.re | 7.63
| 3158 8821 | 6 )
11.50 18.92 4,66 Z 4.66
=== i 519.00 | 607.21 | 124
8.14 27.08 1.88 | | 22.44
i | 5725 664.46 T |
10746 | 13452 | 1339 | 4.94
46.44 71080 | O
323 13775 ' 5.16
18.00 155.75 5.80

)
-
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. Winnable Coal Waste Stripping
| e Reserve (in Mt) Avg.  Quantity (in Mbem) = Avg. Ratio
- Seam | Cumul- | Thick | Parting | Cumul- | Thick
wise | ative | (inm.)  wise ative | (inm.)
Parting | 6815 | O77.44 [
VIM 24.91 180.66 3.61 5.41
Parling 73.28 1050.72 a
(VIB 2140 | 20206 | 291 ! 520
Parting . 138.26 | 1188.98 47
') | 5.75 20781 | 175 5.72
Parting | 177.20 | 1366.18 33
VT 2473 | 23254 | 233 5.87
Parting | 7810 | 144528 1
VM 1382 | 24636 | 252 587
| Parting 138.16 | 1583.44 11
VB 48.72 295.08 3.80 537
Parting 21148 | 179483 38
T 18.76 | 31384 | 227 i 5.72
Parting 111.04 1805.97 19
[ 15.683 32047 2.57 578
Parting B 213.03 211900 | 20
g 890.74 | 42022 8.73 | . i 5.04

5.7.6 Seam wise Grade wise (GCV) Winnable Coal
The following table no. 517 gives detail of grade wise break up of assessed
winnabie coal from the seam.

Table No. - 5.17
Seam wise & Grade wise Winnable Resarves (Mt

| _Seam | G5 | GB | G7 | G8 | GO | G10 | G11 | 612 | G132 | G14 | TOTAL |
R2 {302 | 186 | 170 | 084 | TH2
'R1 | 157 | 282 | 284 | 285 | 14z | 11.50
ViiTop | 005 013 ]| 054 | 124 | 142 | 138 | 134 | 204 8.14 |
VilMiddle. | 056 | 130 | 899 [ 2377 | 2056 (2053 | 1148] 713 | 277 | 1358 | 107.46
| Vil Bottom | 0.01 [ 001 | 002 | 005 | 005 | 0.28 | 051 | 097 | 153 3.23
' VI Tep 013 | 029 | 020 | 038 | 032 | 148 | 280 | 414 | 588 | 282 | 18.00
ViMiddle | 001 | 003 ]| 005 | 061 | 1.13 | 247 | 381 | 563 | 746 | 371 | 2491
Vi Bottom | 0.00 | D.00 047 | 045 [ 439 | 234 | 507 | 778 | 380 | 21.40
v 0.01 | 001 ] 0.04 | 010 | 0,15 | 0.55 | 095 | 134 | 2860 575
IV Top 0.04 | 009 | 016 | 124 | 217 | 3.02 | 388 | 499 | 610 | 3.04 | 24.7T3
IWMiddle | 001 (004 | 021 | 040 038 | 088 | 139 | 315 | 490 | 245 | 13.82
IVBottom | 0.03 (008 023 | 200 | 355 | 7.74 [1104 | 1027 | 858 | 430 | 48.72 |
Il Top 001 |002) 0.04 | 034 | 060 | 232 | 403 | 436 [ . 470 | 234 | 1876
il Mididle D02 | 004 | 017 | 092 | 150 | 190 | 220 | 306.[ 283 | 1.00 | 15863
Il Bottom | 019 046 | 1.20 | 685 | 11.29 | 1378 [16.28 | 1628 | 1628 | 8.14 | 8075
76.76 | 36.23 | 42022

| Total 1.07 | 2.50 | 11.85 | 38.35 | 52.57 59.27 | 66.69
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The average GCV of winnable coal is about 4276 KcallKg and the average
grade is G-11. Percentage of extraction = 420.22 + 574.86 = T3%.

5.7.7 Sallent Figures of Coal Resarves
A comprehensive picture of the coal reserves is brought out as follows:-

Table 5.18
Sallent Characteristics of Coal Reserves

A. | Geological reserve including 7.85 Mt within the 150 ha (not | 574.86 Mt
congiderad for Mining)
B. | Geological Reserves within proposed Mining area 567.01 Mt
C. | (a) Reserves blocked in Bamiar 3.24 Mt
(b} Reserves blocked in Batters 121.43 Mt
D. | Total Blockage (124.67 Mt + 7.85 Mt = 132.52 Mt) 12467 Mt |
Blockage of 132.52 Mt includes 150 ha outside lease area
E. | Mineable resarve 442.34 Mt
F. | Mining Losses @ 5% 22.12 Mt
G. | Winnable coal 420.22 Mt
H. | Waste to ba Removed | 2119 Mm®
" |. | Stripping Ratio - | 508 |
J. | Percentage of Extraction | 7% |

5.2 FRAMEWORK FOR MINE DEVELOPKENT

5.8.1 Features of Deposit
The coal deposits of Rajbar have some peculiar & difficult features which
require special considerations for developing the mine and working the
deposits, These are:
= High Coal : OB siripping ratio - 1:5.04.
= Large area of metamorphic high floor in the Northern part of coal block.
« Metamorphic in the East and South sides also.
=  River on the Northern boundary.
o The average thicknass of seams are quite low. Except Seam VIl Middle
* (13.60 m thick), and Seam 1l Bottom (7.63 m), remaining coal seams are
/ & less than 6 m and many are < 2 m thick.
53-"’ QH."_l-:. » Seams gradient increases from about 1 in 7 (8%) in outcrop area in the
Y ﬁ:wh MNorth Eastsegment fo about 1in 5 [12*) near southam boundary.
N &
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«  The saam and parting thicknesses vary very widely, necassitating varnad
capacity of equipment deployment

5.8.2 Activities to match aforesaild features

Al previous para, some of geological and topographical challenges, in working

this deposit, have been idenfified. To overcome these constraints/ challenges,

some sirategies have to be undertaken. Thesa are briafed bealtow:

«  Equipment would have to be selected o cope with multiple thin ssams
and variable thickness of coal seams.

« High capacity waste handling, loading and transport equipment to be
deployed.

= Using vibratory rollers to compact the O.B. dumps to increase
accommodation capacity of the intermal dump areas.

+ Rehandle the temporary dumps from 23" year onwards, to clear space
for sustained advance of gquamy.

58 OPENCAST MINE DESIGN

5.8.1 Relevant Factors Considerad for Mine design
i} Multi seam deposit with varying seam thickness.
i) Large number of benches due to depth and multiple seams.
i) Fraguent movemant of equipment from one bench to other.
iwv) Large variation in thickness of partings.

5.8.2 Rated Capacity
The Rajbar E & D opencast project has been planned for a rated capacity of
10 MTPA of ROM Coal. This oulpul is prima facie considered technically
feasible becausa of its geo-mining conditions like:
(i) Large Coal reserves — 567.01 Mt Geological Reserves and 420. 22:@

3

Vool
Winnable Coal ,:-;;...?" EF
8- LLra¥ E
(i) Comparatively batter face length (within 2-3 Km range) :-'.'?1“* p i—u = y

(iii) Mine face along apparent dip (70° - 60° off from dip direction)s “‘"3‘, Wy
(iv) This apparent face,direction enables early back filling from the 5‘" wear

itself. (e i £h-
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5.9.3 Mining Operational System
Based on Indian Practices and Norms, the following operational work design
criteria have been adopted for this opencast project:
=  Mumber of annual working days - 330
=  Number of shifis /day —
s  Duration of each shift (hours) -

5.10 SEQUENCES IN OPENING OF THE COAL MINE

5.10.1 Construction Activities
There will be construction period, before start of excavation. During this
perod, the following construction activities would be completed in about 2
years period (Plate No. - 11).

{i} Making approach road.

(i) Ground survey.

(i) Asranging lemporary and permaneant water supply system.

{iv) Ground preparation work,

(v} Bringing permanent power line to the project and construction of
electrical sub-slation of capacity 2 x 5 MVA and amanging power
distribution.

(wi) Sefting up/ constructing infrastructure like office, store, workshop, coal
handling plant etc.

(vii) Construction of rehabilitation colony.

{viil) Consfruction of residential colony.

5.10.2 The Mine Layout
Considenng the lay and disposition of the deposit, surface features, non
jailabiiity of land for extemal waste dump in the project area, and for the
ﬁ::lﬁimf uses of resources; it has been proposed to open the mine from the

ﬁﬁ? '3$mﬂ1-East segment of the area. It has been envisaged to give thrust for
F

#* development along apparent dip (70° to 60° off from dip direction) in the initial
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years up to 5" year. Thereafier, with formation of sustzinable back dumping
space, mine would progress along West direction (o sustain 10 MTPA level

This decision fo proceed along the apparent strike and move face along West
of the mine and later taking a turn fowards North has been taken for following
reasons:

1 Opening of all coal seams at the earliest.

2. Maintaining a steady siripping ratio.

3. Maximizing intemal dumping.

4 Keap the ulimate void at minimum possible depth by maximizing the
backfill volume in deep voids and thereby minimize the ulimate void
wolunmes.

With sirike face and cenfral road running along rse—dip, for a dip side
progress, large area gets blocked in middie portion of the excavated void for
meandering haul road. Hence internal dump capacity gets serously reduced.
For high strip ratio mine like Rajbar, intemal dumping is to be maximized by
avoiding central haul road in combination with sirike faces. This has lead to
opening of the face in apparent direction, thereby ensuring complete back
filling of dip most void with mines progress.

For stripping ratic higher than 1:4, accommodation of waste within coal
bearing area is a problem. This leads to increased temporary dumping. To
solve this, one strategy is to Increase intemal dump capacity through early
back filling. Problem of waste accommodation gets aggravated with thin
layers of coal seams, which requiraes formation of increased number of
benches for same level of production. A step for increasing internal filling is
compacting through vibratory compactors for higher filling ratio.

5.10.3 Working thin seams over Inter burden Benches
The coal seams in the property have 15 coal layers upto |l Seam Bottom
including two layers i.e. R1 & R2 of Ranigan] Series. Excepl four layers i.e. VII
Middle, VI Middie, IV Bottom & Il Seam Bottom Apf Barakar Series. all other 8

layers are less than 3 Mmm chh i5 3,33 m). These 8

Mining . s pat
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layars will be worked together with their inter burden benches, The benches
are more than 2 km long from 5 year itself. On these benches, thin seam (8
layers) coal faces will move forward and inter burden faces would follow
only after all the coal has been extracted, This would reduce required number
of benches and increase the unworked coal bearing area to accommodate
temporary dump. A three [ayer agl dump over gl backfill would further
increasa internal dump capacity.

5.10.4 Layout of Haul road and approach roads for this deep mine
The mine reaches its maximum depth of 474 m with RLL. of =30 m in 307 year
stage in the South-Wes! segment of the mine. It can be seen in the Plate MNo.
— 15 F showing 30" year stage. The layout of haul road to reach a depth of
474 m is also shown on Plate No. — 15 L (Final Stage Quarry Plan). This is
further explained below:

5.10.4.1 The Mine Entry Road along Northern Flank
a) The basal seam for O.C. mining i.e. Seam Il has been reached from
CHP area by cutting a mine entry road from surface (RL — 447 m) upto
roof of the Ill Seam covering about 500 metre length at gradient of 1:12
and reaches R.L. of about 405 m.
b) From here on it runs for about 1800 metre, East to West, at a gradient of
1in 15 and reaches an R.L. of 275 m.

Two parallel conveyor belts have been provided to transport coal along this
North corridor running for 1900 + 500 matre langth.

5.10.4.2 Road along the apparent dip

The bench faces are laid at 807 angle from the dip and have gradients varying
from 1 in 11 to 1 in 14. At the end of 30" year the road on tha benches runs at
 1in 11 and reaches at depth of 474 m in the South-West segment of the
property. Transport of coal has been suggested by coal dumpers along face

road to reach Morth side belt corfidor.
{Egjﬂ/
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5.11

5.12

e

Approach roads on the quarmy floor for different stages of mine e.g. 5" vear,
10" year & 20" year stages are shown in the final stage quarry plan (Plate
MNo. - 15 L) also.

LIFE OF THE PROFGSED MINE

The life of the mine has been conzidered as 48 years covering total working
period of the mine. Therefore, Escrow A/c payment has been spread over 48
years. The start of production as per efficiency parameter of alloiment
agresment is scheduled for the year 2018-19. The production is likely to start
by the beginning of year 2018.

CALENDAR PLAN OF EXCAVATION, WASTE REMOVAL AND COAL
PRODUCTION

The summarized calendar program of coal production and wasie excavation
s glven in Table No.-5.19 which has been developed based on adopled
sequence of open cast mine devalopment al optimum condition of mining
operation in the block. Production is expected to start during Financial Year
2018-18.

Mining

V- 26/58




PROPONENT

TENUGHAT VIDYUT NIGAM LTD.

Raibar E & D Coal Mina

MINING PLAN

" Table - 5.19
Calendar Plan of Production
' Waste | Cum Waste
| Production Stage | Coal | Cum Coal | including | Including Ciiits SR
Years Mt Pt Top Soil Top Soil
Mbcm Mbcm
Y-1 | 2018-18 1 1 55 5.5 5.50
Y-2 2019-20 2 3 11 16.5 5.50
Y-3 2020-21 4 7 22 85 5.50
Y-4 2021-22 7 14 38.5 77 | 5.50
Y-5 202223 | B 22 44 121 5.50
Y-B 2023-24 8 30 44 165 5.50
Y-7 2024-25 9 39 50 215 551
Y-8 | 2025-26 10 49 55 270 5.51
¥-0 2026-27 10 50 55 az2s 5.51
Y-10 | 2027-28 10 69 54 379 5.49
| ¥-11 | 202829 10 79 52 431 5,46
Y-12 | 2029-30 10 89 52 483 543
Y-13 | 2030-31 10 89 52 535 5.40
Y-14 | 2031-32 10 108 52 587 539
Y-15 | 2032-33 10 119 | 52 639 537
Y-16 | 2033-34 10 129 52 691 5.36
¥-17 | 203435 | 10 139 52 743 5.35
Y-18 | 2035-36 | 10 140 52 735 534
Y-18 | 2036-37 10 159 52 BAT 533
¥-20 | 2037-38 10 160 52 800 5.32
Y-21 | 2038-39 10 178 50 848 5.30
Y22 | 203940 10 189 50 000 5.29
Y-23 | 2040-41 10 199 50 1049 5.27
Y-24 | 2041-42 10 209 50 1099 5.26
Y-25 | 2042-43 10 219 50 1149 5.25
Y-26 | 2043-44 10 229 50 1198 524
Y27 | 204445 10 239 50 1249 523
Y-28 | 2045-46 10 249 | S0 | 1208 522
¥-20 . |  2046-47 10 258 | 50 | 1349 521
2047-48 10 262 50 1399 520
2048-49 ' 10 279 50 1449 5.19
2049-50 | 10 289 50 1498 | 519
2050-51 10 299 50 1549 | 5.1B
205152 | 10 309 50 1509 517
2052-53 | 10 319 50 1649 517
2053564 | 10 3 - 50 1689 516
'-":h ' u-r gmar Singt Fﬁ:f
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Waste | Cum Waste |
Production Stage Coal Cum Coal  including | including Cumn SR
Years Mt Mt Top Soil | TopSoll | 4™
| = Mbem Mbcm

Y-37 | 2054-585 10 339 50 1749 5.16
¥-38 EDE.E-EE 10 348 50 1790 515
¥-38 | 2056-57 10 359 47 1846 5.14
Y40 | 2057-58 10 369 47 1693 513
Y-41 | 2058-59 8 T 47 1940 5.15
Y42 | 2059-80 8 385 45 1885 516
Y43 | 2060-61 7 302 40 2025 51T
Y44 | 2061-82 7 399 40 2065 518 |
Y-45 | 2062-63 7 406 26 2001 5.15
Y-46 | 2063-64 5 411 16 2107 5.13
Y-47 | 2064-85 5 416 10 2117 5.00
Y-48 | 206566 4.22 420,22 2 2118 5.04

420.22 2119 ]

Total winnable coal has been estimated as 420.22 Mtas at the corresponding
waste ganeration of 2119 Mbem. This has given an average SR of 5.04 mjL
The rated Output of 10.00 MTPA is estimated to be achieved in 8" year of
quarry excavation as is clear from the calendar plan shown above.

Besides calendar program year wise given in Table No. = 5.19, thres
additional tables nos. — 520, 521 and 5.22 have been given in the following
pages providing details of coal produced seam wise with its grade and wasts
removed parting wise for each of the production year upto 48% year. The
Table No. — 5.22 gives the maximum and minimum depth of working for each

of the coal seams upto Seam [ Bottom.
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PROPONENT MINING PLAN
TENUGHAT VIDYUT NIGAM LTD. Rajbar E & D Coal Mina

Table No. - 5.22
Maximum & Minimum Depth of Working for Coal Seams

SL.No.| Seam | Maximum Depth (m) | Minimum Depth (m.} |
1. |R2 &4 z7 |
2. | Ri . B5 19
3. | ViiTop 197 29
4. |[VilMiddle | 210 1
5. | Vi Bottom 217
6. |ViTop 277 18
7. | VI Middie 307 21
8. | ViBotiom 310 ||
g, |V 313 23
10. |V Top aay ' 27
1. [V Middie Tz 27
12. | IV Bottom 388 19
13, | M Top 439 | 19
4. i Middle 443 18
15. | Il Bottom 474 33

513 EQUIPMENT SELECTION & CONFIGURATION

5.13.1 General
Geology of the coal deposit, annual production capacity of coal and stripping
ratio primarity guide the requirements of equipment for a mine. In case of this
project, the open pit mining has been envisaged for the extraction of the
reserves. Therefore, Opencast Mining equipment have been selected to
match the work load of 10 MTPA coal and about 50 Mbem of annual waste
fock removal. The choice of excavators, matching dumpers and other support

_ }taqmpmmﬂ are discussed here after, @
g o Wodaar Singh \
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PROPONENT _ MINING PLAN
TENUGHAT VIDYUT NIGAM LTD. Rajbar £ & D Coal Mine

5.13.2 Choice of Mining Equipment
The following options could be considerad for selection of equipment for an
open cast project
1) Dragline
2) Bucket wheel excavalor
3) Surface minars
4) Shovel dumper combination with or without IPCC combination

5.13.2.1 Dragline
Tha possibility of deploying dragline{s) at this mine has been examined:
Dragline is ideally suitabla for:
i.  Low gradienl coal seam dipping at angle not exceeding 6° (1 in 10)

fi. Either single seam deposit or the lowest seam out of a number of
seams can also be worked provided the burden over # is not more than
about 40 m.

ii. Geologically undisturbed coal deposit, The property should rather be
free from geological disturbances. A dragiine system works with a rigid
operational geomeltry. Frequent changes in the geometry causes
serious difficulty in its affickent operation.

. Long sirike length say around 2 to 3 kms.

Rajbar deposit does not meet the basic requirements as appearing at item i, i

& (il above. Therefore, use of dragline has been ruled out,

5.13.2.2 Bucket wheel excavator
Bucket wheel excavator has been ruled out due to unfavorable seam gradient,
multi seam and deep seated coal deposils. More importantly the hard rock of
sirata in this coalfield are not suitable for mining by bucket wheel Ex{:avatﬂr

5.13.2.3 Surface Miner for Coal Winning. ,::._-_:_
Surface miner is suitable for thin seams and a gradient upto a mhxinwrr{ﬁ?’ 1
in 4. Surface miner requires large coal exposuras which is pﬂﬁibl& Eﬁy wllh

long face length and reasopably good bench width. Application of Surface _ -
el - M
Mining ' e IR sied Person) 1 ¢ y.34is8
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| TENUGHAT VIDYUT NIGAM LTD.

Rajbar E & D Coal Mine

Miner therefore, finds favour because of presence of mulliple thin seams with
variable Ihicknass down to nil. Thus tha daposit meets the necessary pre-
raquisite for application of the miner for its long faces and adequate width.
Therefore, with favorable gradient of 1 in 7.5 and multi thin variable thickness
seam sifuation, use of Surface Miners finds favour for this coal deposit.

5.13.2.4 Inpit Crushing and Conveying (IPCC) for Coal

IPCC for coal has not been selected in view of multiple thin seams and
complicated arrangement needed for truck movement by providing bridge
conveyor. Advantage of reduced truck lead can be parly met by installing a
trunk belt close to Morthern edge of quarry to camry coal upto CHP. Thus IPCC
for coal does not suit multiple thin seam of Rajbar.

5.13.2.5 Inpit Crushing and Conveying (IPCC) for Waste

The maximum depth of mine goes to 474 m. This would require backfilling of
waste in mulliple layers. IPCC for waste would need multiple mobile stackers
which would complicate the entire system with its nigidity and demand for hard
discipline. The system becomes capital inlensive and operational cost
increases. Therefore IPCC is rejected for waste removal.

5.13.2.6 Shovel - Dumper for Waste Removal

Deploymenlts of shovel and truck are considered suitable for wasle removal

under the following geological and mining situation for a coal deposit.

« Seam gradients ranging from 0° to 7.5" are suitable for in-seam-mining.

The range is suitable for intervening partings as well.

» Steeper seam gradients demand level slicing instead of in seam workings.
The shovel truck combination can easily adapt to this condition also.

. Shovel truck combination can mine seams dislocated by faults by making
changes in bench direction if need be. The system has built in flexibility.

available to operate and maintain the system. @

Shovel dumper technology is well established. Skilled persons are easily | .
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5.13.3

Selected Technology for Coal Extraction & Waste Removal

5.13.3.1 Coal Extraction

Coal would be cut by surface miner with 1000 cumihr culting capacity. A
surface miner with 2.2 m body width and 8 m length fitled with 3.8 m culting
drum is available which suils narrow coal banch of 25 m. Despite small body
dimensions, such miners do have capacity of 1000 cum/ hr. it iz planned to
operate the miner in windrowing mode where in cut coal is laid on the floor
Wheal loaders with 18 cum bucket In combination with 100 t coal body
dumpers would get loaded in 5-6 passes. Two frunk belts each of 2000 V br
capacity would be laid along Northem floor edge of the mine starfing from
receiving pit of CHP 1o collect these coals from operating surface miners. With
four nos. of surface miners an average coal production of 2500 t/ hr would be
reached. The annual capacity of 10 Mt per yvear would be comfortably
achieved. As there ara 15 layers of coal fo be cut by four surface miner, a lot
of time is likely to get involved in changing over from one coal seam fo the
ather. Tharefore higher capacity built up has been planned to cover time
wasted in change over from one seam to the other. Coal benches are 2-3 km
long which would provide a good productive run for the miner.

5.13.3.2 Waste Removal

It is proposed to depioy 40 m” hydraulic backhoe in conjunction with Rear
Dumper of 360 t capacity for top waste removal and soma thick inter ssam
parfing specially between Seam R1 & VIl. Higher capacity shovel dumper
combination allows higher bul smaller no of benches. This In tum creales
higher owverall face angle. Excavation area is reduced and additional coal
bearing area is made available for temporary waste dump. This planning _
addresses major problem of waste accommodation ?h.a{*'?':@-" ‘
The medium thick intervening partings would be handied by 12m? Hg,.rd'rg c
Backhoe and transportad by 120 t Rear Dumper,

Wilay i mar Slr'_l;Fh
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The top waste banches and thick inler seam partings. would have horizontal
and would be mined by horizontal slicing method. However, for other wasle
benches in seam mining would be practiced in the inter burden waste. In case
of 40 m* backhoe the maximum height of bench would be maintained at 20 m.
Banches 20 m high would also be formed for the thick inter seam parting
balow seam R-l. For 12 m” hydraulic backhoe, the bench height would be
equal to thickness of parting and up to a height of 12 m.

5.13.32.3. Transport of Coal
Sized coal would be dropped at the floor by the miner. 18 cum FEL would
load this coal into 100t coal body dumper. The loaded dumper would move
towards Morth edge of the mine to unload it into Hopper feeder for being
picked up by bell conveyor to move it to CHP at North-East comer. Coal/
wasle faces have been aligned at 30° off strike direction upto 30" year stage.
This face direction yields a negotiable gradient for truck movernent on face.

5.13.3.4. Transport of Waste

\Waste trucks would move either for temporary dumping over coal bearing
area or lo decoaled area for backfil dumping. Coal’ waste faces have been
kept at 30° off strike direction upto 30" year stage. This yields a negoliable
gradient for truck movement on face. As strike direction changes towards
Wast face angle has besn given a swing towards North. This change has
helped to keep the ultimate mine void at minimum depth and fill up decoaled
deep mine area with maximum possible waste, Trucks would move towards
comfortable ramps either to reach temporary dumps or fo back filling area.
Back fill dump has 20m step. The roads are 25m wide. These backfill roads
join face benches through maiching ramps.

5,43%3.5 Transport to Workshop, Store, CHP & Office
A peripheral road garlands excavalion area. It is connacted with CHP at
“ % “"North-East comer and workshop, store and office etc. on the South side.

: £ e
r HJ..;--."ﬁ___ Wherever required temporary roads have been planned to provide
..‘.‘I

' connectivity as envisaged. (2
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NENT MINING PLAN

5.13.3.6 System Parameters

Impaortant system parameters for coal & wasle are given balow:

5.13.3.6.1 For 40 m” hydraulic backhoe working in Top OB benches and some inter

burden partings.

1) Height of the banch 20 m
2) Width of the working bench -40m
3) Width of the non-working bench -25m
4) Face wall angle of the bench - 707

5.13.3.6.2 For 12 m* hydraulic backhoe working on the inter burden parting and coal

benches,

1) Height of the bench -12m
2) Width of the working bench -30m
3) Width of the non-working bench -20m
4) Face wall angle of the bench - 700

5.13.3.6.3 For 18 m” FEL working in the coal seam.

1) Height of the bench would equal to thickness of coal seam

2) Width of the working bench -25m 1o 40m
3)  Width of the non-working bench  -25m
4)  High wall angle of the banch -T0°

5 m® Front End Loader would also be engaged for mop up operation.

The above parameters may be modified according to the actual working
condition. The high wall angle for the soft rock bench would not be steepsar
than 45”. South and West high wall angle would be around 40° where in depth
of high wall goes beyond 250 m.

In this mining plan, it has been envisaged that the mine would be

330 days per annum i.e. 7 days per week. Thamhashaﬂopmﬂ%u v
clock with 8 hour shifts. e &5

W R (e,

i 2y H’L"rlar Singh
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NT MINING PLAN
TENUGHAT VIDYUT MIGAM LTD, Rajbar E & D Coal Mine

5.13.4 Annual Productivity of Shovel and Dumpers
The annual productivity of shovel with malching dumper combination adopted
in this project as per the pravalent norms is given below:

Table No. - 5.23
Particulars Materials to be | Annual Productivity
removed
40 Cum Hydraulic Backhoe + Waste 11.6 Mbem
360 t Rear Dumper
12 Cum Hydraulic Backhoe + Waste 324 Mbcm |
120 t Rear Dumper
3.8 m drum surace miner Coal 1500 tph
18 Cum FEL Coal 3 Mt per year
100 t Coal Body Dumper Coal 0.6 Mt per year
Lﬁ—}}{/
vijay Kurmal tfn%mna
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| EROPONENT , 1 MINING PLAN
| TENUGHAT VIDYUT NIGAN LTD. | Rajbar E & D Coal Mine

5.14 STAGE WISE OPERATIONAL DETAILS

1* year of mine operation

During the 1% year of mine operation, access trench would be made and mine
would start from the Norh-East comer in the incrop area of [l B Seam. The
excavated area reaches to 20 ha. During 1% year, 1.0 Mt of coal would be
extracted and 5.5 Mm® of overburden would be removed. Two 12 m” Hydraulic
Back Hoe (HBH) in combination with 12 nos. of 120 t dumpers would be
deployed for waste removal. One 18 m” Front End Loader (FEL) in combination
with 3 nos. of 100 t Coal Body Dumpers (CBD) would be deployed for coal
extraction and transport to coal crusher at CHP. Coal would be broken using 250
mm drill meant for waste removal and acquired 6 months before ils schedule of
commissioning. The mine is expected to reach a maximum depth of 60 m. This
stage is shown on Plate No. — 15 A,

3" year of mine operation

During 3 year of mine operafion, mine would go deeper and haul road along

Morthern edge would proceed, from East to West, in the apparent dip direction

{1in 14) as shown on the 3™ year stage plan, Plate No. — 15 B. During 3" year,

4.0 Mt of coal would be extracted and 22 Mbem of overburden would be

removed. By 3 year, 1 no. of surface miner such as 2200 SM 3.8 m of Wirtgen

would be deployed at the end of first year itself in windrowing mode. An average

UCS coal bed of 15-20 MPa would enable cutting of 1000 mfhr (1500 thr) of

coal. This coal would be loaded by 18 m” wheel loader (FEL) in combination with

7 nos. of Coal Body Dumpers (CBD). One no. 40 m” Hydraulic Backhoe (HBH)

and four nos. of 12 m* HBH would be deployed with 7 no. of 360 t and 23 no. of

120 t dumpers respectively. By 3™ year end, cumulative quantity of 7.0 Mt of coal

would have been extracted afier removing 38.5 Mbem cumulative wasta rock

The mine reaches a depth of 123 m. The excavated area goes up o mm-@?ﬂff,.

waste of 38.5 Mim® would be placed over coal bearing area as temporagg@ump?’

This stage is shown on Plate No. — 15 B. o R
cingh 'L

L I i Bersan)
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|
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PROPONENT MINING PLAN
| TENUGHAT VIDYUT NIGAM LTD. Rajbar E & D Coal Mine

5" year of mine operation

During 5% year of mine operation, Quarry will advance towards dip side as
shown on Plate No. — 15 C. During 5™ year, 8.0 Mt of coal would get extracted
and 44 Mbcm of overburden would be removed. At this stage, 2 no. of 1000
m/hr (1500 thr) surface miner, 3 nos. of 18 m® FEL would be deployed for coal
winning in combination with 14 no. of 100t CBD. Further, 2 nos. of 40 m®
Hydraulic Backhoe & 6 nos. of 12 m” hydraulic BH in combination with 20 nos. of
360 t and 34 nos, of 120 t dumpers would be deployed for overburden. By the
end of 5" yaar, 22 Mt of coal would have been extracted after removing 121
Mbem of waste. The maximum depth of mine remains at 123 m as metamorphic
floor rises towards South. Out of 121 cumulative waste generated, 86 Mbom
would be dumped over temporary waste dump over 172 ha in one layer of 30 m
height. Balance 25 Mm” would be backfilled as internal dump. The excavated
area covers 153 ha. The details are shown on Plate Nog, — 15 C & 15 |. Tha
green belting of infra areas, barrier areas, office & township would get completed
by 5% year,

10™ year of mine operation
Plata no. — 15 D shows the position of mine at the end of 107 year. The mine
reaches a capacity of 10 Mt for coal & about 55 Mbem for waste rock. Cosal
production deploys 3 surface miners, 4 -18 m’ FEL to achiave rated capacity of
10 Mt for coal. The cumulative coal production at the end of 10™ year would be
89 Mt. Removal of waste would require deployment of 3 nos. of 40 m* & 8 nos.
12 m* HBH. The cumulative waste removal at end of 10 year would be 379
Mbem. Mine would reach a depth of 301 m. Mine would have exposure of about
3123 m North-South & 880 m in East-West. The excavated area reaches 439 ha.
After 107 year, mine would conlinue to progress in West direction. Out of 379
Mbcm cumulative wasle generated, about 233 Mbem would go to as intarnal
HH balance 146 Mbcm is proposed to be put in temporary dump over an
“/

ea of 262 ha in three layers each of 30 m. Of this 282 ha, about 100 ha starting
from East side shall be covered by perennial gresn grasses to improve the
¢ agelogy. Stage plap for 10" year is shown in Plate No. — 15 D, T

.I _.". ‘{\_
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PROPONENT _ MINING PLAN
TENUGHAT VIDYUT NIGAM LTD. Rajbar E & D Coal Mine

The perennial greening of temporary dump covering about 100 ha gels
completed by 10" year. Greening of top soil dump, would also be covering about
11.6 ha completed within 7" — 8" year of mine life,

20™ year of mine operation
The mine remains operating at 10 MTPA of coal production from 8™ year to 207

year. The wasle remains at 52 Mbem PA from 11" year onwards. One more
surface miner would be added during 20" year io make up for loss due to
unproductive movement for numerous thin coal benches. Coal al this slage
would ba loaded by four 18 m® FEL into 20 nos. of CBD. For wasta three nos. of
40 m® & 6 nos. 12 m” HBH continue to be deployed loading into 20 nos. of 360 1
and 34 nos. of 120 t dumpers. Cumulative coal extracted till 20" year stage is
planned to be 169 ML. Cumulative waste reaches 899 Mbcm at this stage. The
mine excavation extends to 3069 m along North-South and 1142 m along East-
Waest. Maximum depth increasaes to 316 m. The excavated area goes up 1o 617
ha. Temporary dumped waste covers 324 ha, 250 ha area of temporary waste is
proposed to be covered with perenial grass during this stage between 117 year
and 20" year. This stage plan is shown in Plate no—-15E.

30" year of mine operation
The mine remains operating at its peak rating of 10 MTPA coal and 50 Mbcem PA

wasle during this stage.

Till 30" year stage, 269 Mt of coal production and 1389 Mbcm of waste
generation is eslimated. Temporary dumping continues fill 22™ year. Rehandling

of 229 Mm® temporary dump would start from 23" year and continue till 39"

year. By 307 year rehandling of 229 Mm® would be complete. Till 30" year, the

rehandled waste from temporary dumped aréa comes fo 84 Mbocm. The

excavated area goes up to 916 ha extending 3072 m along North-South %*'55{',«*
3369 m along East-West. A depth of 474 m is reached which is mﬂﬂ:l‘llmnﬁ" '
mine. The temporary dump area during 20™ - 307 year stage {/yz

410 ha by 22™ year end. The 60 ha of this dump (410 - 3! wmlld be :.___'*.-‘-"'
perennially greened during 23™ year, for ecological compatibility. T stage ﬁ\”'
shown on FlaleHn —-15Fand 15 J.
/] L (&
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PROPOMENT MINING PLAN
TENUGHAT VIDYUT NIGAM LTD. Rajbar E & D Coal Mine

40" year of mine operation

After 30" year South end ming face has taken a swing towards North. This
allows ultimate mine void to stay along the rise most edge of excavafion. Thus
ultimate void is kept at the minimum depth and therefore at minimum volume.
This strategy has the effect on achieving maximizing of backdill volume. A road at
the floor of the mine Is maintained at highest level in well drained condition.

Peak production of 10 MTPA starts tapering down from 41% year and waste
removal also tapers down. A cumulalive rehandling of 229 Mbem temporary
dump would have been completed by 30" year. Cumulative coal production up
to this stage is 3680 Mt and cumulative waste s 1803 Mbecm excluding
rehandling. Therefore, total waste backfiled remains at 1893 Mbem. The depth
decreases to 364 m as mine goes in rise arsa. Excavaled area would become
1138 ha. The mine extends to 3124 m along North-South and 4490 m along
Easl-West. The stage plan for this is shown in Plate No. - 15 G.A20 ha5 m
high 1 Mm® capacity soil dump is created temporarily over 450 m R.L. ground
leval backfill to serve fill post mining top soil spreading.

48™ year - Final year stage of mine operation

The total coal produced from the mine would be 420.22 Mt. Total waste remaval
would be 2112 Mbem. This total waste would be getting backfilled in excavated
area. A void area of 280 ha would gel crealed along the Northem boundary at
minimum possible depth. This void volume is estimated at 220 Mm”. The stage
plan is shown in the final dump plan in Plate No. - 15H & 15 K.

515 SCOPE OF HIGH WALL MINING FROM COAL RESERVE LOCKED IN
BATTER

The mine is starling from East side and progresses in dip direction towards

& “South and West side till 30" year. The dip most level of R.L. 474 m is reached in

& ﬂ_aaﬂ.“" year. Thereafter, mine workings tum towards North, for working the

i shallower reserves, for keeping the ultimate void along Northem edge with

& minimum depth. Morth side has metamorphic high areas and hence shallow

s 4+ batters. The batter coal is mainly confentrated in West side (dip side) where

" about 75% of batter coal exists. “ZHA_— G
. 5 Sinan i

H|I'I|I'Iﬂ lﬂgcgg"lEE: % i I:'::-"':IH W~ 4758
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PROPOMNENT | MINING PLAN
TENUGHAT VIDYUT NIGAM LTD. | Rajbar E & D Coal Mine

516

5.16.1

However, the exiramely high stripping ratio of 1:5.04 for the mine, does not allow
any void area to be left near high walls for establishing a system for high wall
mining. The backfilling of available mine void is continuously required to keep the
mine running. Therefore, possibility of high wall mining in this situation appears
infeasible.

WASTE MANAGEMENT

General

Waste management in open pit mining is an important and basic activity. In the
instant mine, a vary high ratio of 1:5.04 has been estimaled as can be seen from
the calendar plan of production on pages V — 27 & 28. In first 22 years of the
mine life, part of the excavated waste rock is proposed to be accommodated as
temporary dump in the proposed excavation area itself. From 1™ year to 22™
year, temporary dumping of pan of removed waste continues. lis volume has
been assessed at 229 Mbem and it covers an area of 410 ha. From 23™ year
onwards temporary dump would be rehandled back to decoaled area. It
continues till 30™ year, Backfilling starts from 57 year itself and continuas till 48°
year, the last operating year of this mine. These detaile are given in table no. -
5.26.

MNow wasie management principles and other aspects are discussed in detail in
subsequent paragraphs.

Waste Dump Design

Lol
5.16.1.1 The guiding principle of designing an overburden dump is to minimize ?&'« _ .-,;'.-?"f'i

T g

land area for dump accommodation. In the first 22 years, part of th ted

wasle will be accommodated in temparary dump area, over the W_égf sﬂa of the |

proposed quarry. Back filling of waste into mina void is emrls-ag&ﬂ ftﬁ#ﬁ" :
itself. The initial top soil would be stacked on North-West side over the coal
bearing area. Temporarily dumped waste would be rehandied from 23 year

onwards for being J‘inall laced in the decoaled areas. From 5" year itzalf back

Mining

@, g ze . tes tersen) | V - 48158
[Bscagman o i el -CPAM o

Dated- 24 15 2013]
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PROPONENT | MINING PLAN
| TENUGHAT VIDYUT NIGAM LTD. 'I Rajbar E & D Coal Mina

filling would be done in two layers agl & bgl with 80 m gap in between the agl &
bgl dumps. The agl dumping will slant in the de coaled area, from Easl side,
once the bgl dumping covers sufficient area uplc ground level profile, for

allowing agl dumping.

The quarry, has been started in N-E guadrant from seam Il B incrop area.
Dwring the initial years of mine operation, working benches have been kept
nearly along North — South direction. During 1% to 5 year period, quary keeps
maving with thrust towards South side fo reach excavation limit on South side.
By 6" year of mine operation, the quarry advance changes direction and pushes
towards Wast direction, keeping South edge upto excavation limit. This decision
to progress in the West direction has been takean for following reasons:

i,  For establishing sustainable internal dumping space in the excavated area.
ii. The North-Seuth alignment of the face, in initial years helps to reach the
South limit of the quary and allow adequate volume of void for backfilling
with solid metamorphic wall to support the waste on South side.
. Provides an in seam gradient of 1 in 15 to facilitate truck movement on
benches and occasionally on the floor of the mine.

5.16.1.2 The temporary dump is planned to be located beyond estimated guarry
advance till 22™ year. This would minimize cost of re handling during 23™ year to

3g® year as mine void area would be adjacent to lemporary dumps,

Each deck of internal waste dump is planned to be of 30m height and berm width
has been planned to be 25 m. Thus overall siope of dump has been planned at
24.8" while the slope of indvidual dump bench would be at 37° Le. natural angle
of repose of waste rocks. Quarry face alignment continues till 30" vear stags.

er 40™ year of mine life South end face would swing towards North and North
A .end of face would remain anchored. The face would progress towards North to
' A5 finally reach the East edge of incrop region. An open area of about 2B0 ha is left

ks

3 out as bgl area (void area), with minimum depth possible al close of mining
o "
y operation at 48" year and.
& _ i
- ol ii~gh :
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| PROPONENT MINING PLAN
TENUGHAT VIDYUT NIGAM LTD. Rajbar E & D Coal Mine

5.16.1.3 Management of Rain Water
For safety of mine from rain water, garland drain around dump area would ba

created to arrest walar from dumps. The slopes and the berms would be
vegetated. Gullies would be provided o guide water from higher deck to lower
deck without causing any erosion and deformation.

5.16.1.4 Precaution for Stability of Temporary Dump
Before temporary dump formation, it would be ensured to excavate the top soil,
sub soil and Weathered Mantie (W.M.) from the surface which is to
accommaodate the lemporary dumps. Some ripping to create nugged floor
surface, before start of dumping would also to be underiaken with the help of
dozer fitted with rpper whera the ground is plain.

5.16.2 Nature of Waste Rock
The bulk of the overburden rocks are represenied by sandstone and shale
followed by their intermediate varieties, i.e. carbonaceous shale, intercalation of
shale and sandstone and sandy clay.

The rocks are fine o medium grained sandstone, siltsione, sandy shale,
carbonaceous shale & coal seams of Barakar & Raniganj Formation. Presence
of greanish, medium to coarse grained feldspathic sandsione with predominant
black shale of Baren Measure formation is also seen. Rocks of Barakar
Formation are grey lo greyish white, fine to coarse-grained cross-bedded and
laminated arkosic sandstone, pebble beds, conglomerate and grey o
carbonaceous shale, coal seams and fire clay,

Shale is normally a combination of argillaceous and arenaceous varielies a,g:i' ?{:’#
occur both as in-seam burden and seam partings. . ?/ Vol
g R _'|

. & ;
The coal block is alzo seen to be covered by mixad type of soil i.e. Eaﬂdii' EH&‘H W
and loamy varieties. S

There are no rock layers showing sians of acidity etc.

ahh — A

Nt M =7 Sirgh i 7~
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PROPONENT MINING PLAN
TENUGHAT VIDYUT NIGAM LTD, Rajbar E & D Coal Mina

5.16.3 Saqguence of Mining/ Excavation

it has been proposed to open the face of the mine, starting from North-East
Sactor of the block with face along North South close to metamorphics after
leaving a corridor 30 m to 20 m for coal tube belt, garand drain, peripheral
plantation and a 7.5 m wide peripheral road. Seam Il B would be the lowest
workable seam in Morth-East segment, where mine is staring. The quamy
confinues to progress towards South till 5% year of the quamy progress. Having
opened the North-South alignment of quamy face; from 8™ year the gquarry
advances in the West direction. This helps to initiate intermal dumping from 5"
year of mine life. The intemal filling uplo ground level forms the bgl back dump
bench. Another layer of waste rock is formed with 30 m height of each bench
and such three banchas are formad above ground level (agl). Thaese two [ayers,
one agl and another bgl, logether absorb the increasing quantity of waste rock
as the quamy advances towards Wast with increasing depth. The rehandling of
temporary dump continues till 39" year, till fotal temporarily dumped waste gets
backfilled.

Final stage dump plan, as well as other stage plans show the location of internal
& termporary dumps in respective stages showing height of dump and area of
coverage along with quantity of waste in the dumps. The table no. 5.26 being
shown here after, gives the detailed dumping schedule of waste rock over tha 48
years of mine fifa. From the table it can be sean that the temporary dump of 229
Mbcm, put during 1 year to 22™ year, cover an area of 410 ha. This is being
rehandled and finally disposed in the backfilled area of the mine from 23™ year to
39" year of the mine life.

5.18.4 A Mass Balance of Waste Rock

&

"E?AFHJ‘EQEEFEEIBDmeI s G11 and therefore specific gravity of coal has been

taken as 1.65. As wasle is proposad to be compacted by dozer and roller, the
expansion factor has been taken at 1.13.

Bank Volume of Coal = 420,22/1 65 = 255 Mm". @ ;
Bank Volume of Wasts = 2119 Mm”®, erin i
Total volume of excavation = 2110 + 255 = 2374 Mm™. =L
Expanded volume of waste dump =2112 X 113 =2384 Mm?,

Mining
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if the mine is filled up completely at ground level, there is spill over of 20 Mm” of
waste, However, there is a final void volume of 220 Mm” 1o be left at the close of
the ming for water lagoon. The agl layer of wasle is 90 m high above ground
level covering about 502 ha area accommodates these 240 Mm®. Thus entire
bank volume of 2119 Mm® is accommodated as intemal dump in two layers, first
being bgl Le. uplo ground level (450/420 RL) and second 90 m above ground
lavel (540 RL). Therefore accommodation of O.B. is balanced, Further, there is
sufficient cushion of extending agl dump beyond present limit. Therefore,
accommodation of overburdan has been duly considerad in the ming layout,

5.16.4 B Phased Programme of Dumping
The phased programme of waste removal, showing its disposal as temporary
dumping and internal dumping is given in the table hereafter. The table also

shows rehandling of temporary dumps for its internal backfilling.

Table No. - 5.26
Dumping Schedule (Figure in Mbcm)
! Tempaorary Dump Rehandling Internal Dump Total
Years | Annual Cum Annual | Cum Annual Cum Annual Cum
Waste in | Waste in | Waste in | Wasta in | Wasta in | Waste in | Waste in | Waste in
Mbem Mbem Mbcm | Mbem Mbcm Mbcm | Mbem Mbem
1 2 3 4 | 5 B T B -]

Kl | . I o

Y1 | 55 55 | 5.5 5.5
I ¥z 11 16.5 11 16.5
| X3 22 38.5 22 38.5

Y4 385 Fid 385 77

Y5 19 06 25 25 24 121

Y5 10 106 = 3 58 44 165

-7 10 116 —] 40 99 50 215
| ¥8 10 2 | 45 144 55 270

¥-3 10 136 | ! 45 189 55 azs5

Y-10 10 146 | 4 | 233 54 a7a . s

Y-11 7 153 | 4 | am 52 431 .;r;._fa'ﬁ'"
[ 2 T 160 s | 323 52 4830 | S
EEE) 7 167 5 | 38 52 - *"’f:f
Rar 7 174 5 1 a3 52 A T
]I Y15 7 181 45 458 52 Pelat | . O
| Y-16 T 188 45 53 g2 B k
| Y17 T 195 45 543 52 743
Y-8 T 202 45 503 52 795

¥.18 X 208 Ffl o~ | 45 638 52 BAT
Yo | 5 214 = e I B85 52 809

o — _{Jlﬂ%'l'ﬂ"-'"l-
Mining [Racaln=- . i ,:_:,-I.','-_-:l'.lu-:?-a""‘. i W= SEGE
|Recagn ! i” 0. 2018]
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Temporary Dump Rehandling Internal Dump Total |
Years | Annual  Cum | Annual | Cum | Annusi Cum  Annual | Cum |
i Waste in = Waste in | Wastein | Wastein | Wastein | Wastsin  Wasie in | Wastein |
| |  Mbocm Mbcm Mbcm | Mbem Mbem Mbem Mbem Mbem |
[ E 723 41 726 50 043 |
7 8 229 44 770 50 o)
¥-23 o 5 5 50 825 50 1040
¥-24 7 12 50 aaz &0 1098
¥-25 10 22 50 942 50 1140
Y-286 10 2 | 50 1002 50 1100
Y-27 172 44 | 5D 1064 50 1240
Y28 12 56 | 50 1128 50 1209
¥-20 14 m | 50 1190 50 1340
¥-30 14 24 50 1254 50 1309
Y-31 16 100 5O 1320 ) 1440
Y-32 16 116 50 1386 50 1400
Y-33 18 134 50 1454 50 1540
Y34 16 152 50 1522 50 1599
¥-35 16 188 50 1588 &0 1649
¥-36 16 184 50 1654 50 1699
Y-a7 1B 200 50 1720 50 1749
¥-28 1B 218 50 1786 50 1709
¥-30 | 13 229 A7 1846 a7 1846
¥-40 i 47 1803 47 1893
Y-41 1 47 1040 47 1940
Y42 45 1985 45 1985
¥-43 40 2025 40 2025
Y44 40 2065 an 2065
| Y45 26 2091 26 2001
Y-46 18 2107 16 2107
W-d7 10 2117 10 2417
Y-48 | p. 19 2 219
5.16.5 Temporary Dumping

The status of tamporary dumping may be seen in stage plans. Final status of the
= temporary dump (by 22™ year) is given below:

Mining

Table No. - 5.27
Details of Temporary Dump
Peak Mo of | Height of each | Quantity of Waste in | Spread |
Height (m} | decks deck (m) | the dump (Mbcm) | Areain ha
a0 3 30 | 228 410
ﬂix‘f-' agl - !
[Recsgn 1 relrsé.:lPr:lH
(RACE 2 e 20 [5,2075]
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5.16.5.1 Management of Temporary Waste Dump
The temporary dump, generated from 1* year to 22" vear would accumulates to
about 228 Mbem. It would be rehandled from 23™ yaar. This waste covers about
410 ha of land. All thiz 410 ha of land would be grassed with perennial green
grasses to make } emvironmentally compatible. Greening would be completed in
stage of 6" — 10™ year; 11% year to 20 year and 21 to 23™ year with area of
100 ha, 250 ha and 60 ha in three slages.

5.16.6 Top Soil Storage & Spreading
A temporary space of 20 ha has been sarmarked al North-West region of coal
bearing area beside tamporary dump for temporary storage of about 2.2 Mm” of
top soil. The stage plans from 1* year to 30" year may be seen for the location
of top soil storage. After 30" year stage the place of storage of top soil has been
changed to ground level (450 m R.L.) backfill over an area of 20 ha. This may be
seen in the plan for 407 & 48" year stage (Plate No. — 15 G & 15 H). Stage wise
spreading of lop so0il has been given hereafter. Table no. 5.28 provide slage wise
breakup of rock waste and top soil. Table no. 529 provides further detail of
generation and spreading of top soil for all the stages and post mining period

also.
Table No. - 5.28
Waste Management covering Top Soil lllmnafamunt (Figures in Mm?)
|
Temporary Intnrnnl Embankment 1
Cumulative OB Dump ' & Green Belt
Yaar/ Removal Hﬂﬂhﬂﬂinﬂ
Cumulative) umulative
Stage : . ( . ve) LﬁimlﬂﬁﬁTm} (C . )
op ota op | op Top
soil| 8 |waste| ®® | soit | 9% | soin| OB | seil
I_‘_I:‘!'uar 01| 54 | 55 | 50 | - - - | 04 | 0.05
[3Vear | D4 | 387 | 385 (3815|026 | - | — | - | 0.10
5™ Year D6 [1204 ] 121 | o6 | 045 | 25 | = | - = 1.8 &
10" Year | 18 | 377.2 | 379 | 146 | 1.45 | 2328 | 0.2 | - = it &
15" Year | 2.1 | 6360 | 639 | 181 | 158 | 4575 | 0.5 o
20" Year | 25 | 806.5 | B99 | 214 | 1.70 | 6842 | 08 | - | .e=cot 5
25" Year 3111459 1149 | 207 | 185 [ 9408 | 1.2 FAE W
[30™ Year | 3.7 | 13953 1309 | 84 | 200 |12523| 1.7 | - [ 2
35" Year | 4.1 |16449] 1649 | 61 | 105 15858 22 i
I.am“‘vuar 46 (18884 1893 | — | 190 (18900 27 | - -
45 year |48 [20862] 2001 [ - | 145 2087.7| 3.3
(48" Year | 50 21140, 2118 | — | 1.00 21140] 40 | - 3
s -
Mining "*'F-', X ~snn3 "- Z V - 54/58
(Reccahib LL.CPAM
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Further detail of spreading of top soil alone is given hereafter:

Table No. - 5.20
Tn;p- Sﬂ’d Management — {Im’:luu:lmg Action plan for Top Soil management)

R | | ‘Top Sail u'T.d “Mm™
| | Spreading OVEr | o ooding |  Usingfor
| TopSoll | o . ﬁmmi"'hi"“" overthe OB | Groen Belt Total
Yaar Stage I H.'I'Iﬂ:-‘li K. Dump Area Arga utilized Top
(c Jative) im Eq. Km. (Cumulative) Seii
i Area | Top Area Top | Aren | Top | Area | Top NCaagen)
(8. | Soi | (Sa. | Soit | (S | Sou | tsa. | Son
o Km.) | (M) | Km) | (M) | Km) | (Mm) | Km,) | (m®)
1" Year 0.08 0.065 | 0.020 0.10 | 0080 0.050
| 3™ Year 0.384 | 0.317 | o.0951 0.115%
5 Yaar D612 l | 0.1151
10" Year 1.756 042 | 01758 ' 02615
A" Year 2112 083 | 04248 0.5324
20" Year 2468 | 142 ToE7m B 0.7E79
25" Year 3.066 11,8055 | 1.1571 T 1.3
I?_vur 3884 BEXEREL 17565
35 Vear 4,708 35955 | 2.0876 2.2027
E0" Year 4.552 502 | 25338 2 B4ag
457 Year 4.408 B.21 | 3.2485 | 33636
48" Year 5,048 740 | 38637 i 4.0783
Fost Maing 0020 | 993 | 47878 0417 | 09251 | 540480

5.16.7 Status of Excavation Area at Cessation of Mining
The excavation area of 1262 ha is envisaged to accommodate about 2119
Mbcm of the internal dumps. The excavation area can be divided into three
different segments as per the status of voids etc. al the end of mining period ie.

at 487 year and.
Excavated Area - 1262 ha
S No. [ Segment Areain ha |
T 1. | B High dump area (RL 540 m) agl - 502 :
O MUMMM{RLdmm}E—Tl
- | Ground Level area (RL 420 m) gl - 150 |
3 = | Void High Wall area - 59
7 - | Void Waste dump area - 163
= | Void floor area | = 538
Total 1262

% These waste dump areas would be subjecled to post mining reclamation
S5 aclivities. L 5
I.'-H" e -r-""h @
W § faiemig M A L Fa
! | Pt
Mining (Recognia=: 1 ACEAM V- 55/58
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5.16.8 Reclamation of Excavation Area
Table no. 5.30 shown below gives proposad reclamation of excavation area with
break up into agriculture, plantation and water body after completion of

progressive and final mine closure aclivilies.

Table No. - 5.30
Reclamation of Excavation Area (All fig. in ha)

Sl Land before Mining Segment |  Mining Proposed Land Use after Reclamation |
No. | Mini with RL Segment with .
Forest ture Forest | Non Forest
Land Lamd
1. 300 202 | Hagh dumg area 502 173 az9
+00 m {agi) {381 Lovel +
141 Shope) B
a3 27248 | 57.52 | High Ground Level 330 240.48 Bga.52
Araa (gf) {313 Leval + 17
{FL - 450 m) Slope)
3 a4 B8 | Ground Level Area 150 B4 66
{gh (RL 420 m)
4. | 14157 | 13843 | Void area (bgl) 280 & 0 11 133.18 13581
798.05 | 463.95 Total 1262 40748 | 40552 | 13319 135,81
Total - 1262 Total - 1262

# - 280 = (58 Floor + 50 Batter + 163 Dump)

5.16.9 Stage wise Backfilling Waste
As already discussed, the waste volume of 2119 Mbem has been disposed of

entirely in the excavation area. The sterile internal dumps would be reclaimed as
plantation area or as agriculture area. In post mine pericd, the bgl area in the

quamy would mostly be developed as waler lagoon except small rim portion as

plantation area. Therefore, the excavation would be reclaimed as plantafion

areas, ara shown on page no. Xill =3 & 4 under tables 13.3 & 13.4.

Pk

v (i

The stage wise management of intemal and temporary dumps for this 2119 Mm*
waste during the mine life, is given hereafler in table no. 5.31 on naxt page.
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5.17 ACTION PLAN FOR MAJOR ACTIVITIES
An action plan for major activities has been prepared for viewing the entire coal
projact at a glance. Time taken for each major activity has been shown through a
colourad chart with sequence and timing. This chart appears at the end of all plates

as Plata No. - 17.

Major activities are listed below:

1.

2
3.
4

@ o

TA.
7B.

10.
11
12
13.

Construction of Approach road and Service roads
Establishment of Power Supply for construction and mine operation
Amrangement of Water Supply

Establishment of Electrical Substation of capacity 2 x 5 MUA and Operational
Power Supply

Construction of Pit office and Administrative office

Construction of Store and Workshop

Construction of other buildings

Construction of Service Building

Construction of Residential Colony

Fabrication of Coal Handling Plant and Transfar Point for supply to Railway
Siding

Erection and commissioning of Mining Equipment

Eraction and commissioning of Conveying system for Coal

Construction of Haul Road
Waste Hamoval

Coal Production

e~
n ¥, ---*'_'_:r*";'n ~
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CHAPTER - VI

BLASTING
6.1 NEED FOR DRILLING & BLASTING
Drilling & Blasting would be required both in waste and Coal benches [during first
year only) before handling of coal'waste by showvels. The strata is generally soft to
compact and waste would need blasting before shovel operation. Coal would be
broken during first year through conventional drilling and bfasfing. 250 mm waste
drill acquired in advance, would be used for the first year coal blasting. Later on
surface miner would cul coal in windrowing mode.

OVERBURDEN & INTERBURDEN (WASTE) BLASTING DETAILS

Top waste benches would be up to 20 m in height, where 383 mm blast hole drill
would be used for drilling. For inter burden, specially between seam VIl Top &
seam R1, where paring is 87 to 150 m, same sizes i.e. 20 m bench height and 383
mm drills would be deployed. For lesser thickness, 250 mm drilis would be utilized.
One of the Expert agencies from among CMPDI, CMRI, IIT-ISM (Dhanbad) etc.
would be engaged to design best suited blasting pattern after field trials.

For thin seams and inter seam partings less than 2 meters, surface miner/ ripper
dozer would be a choice for excavation.

6.3 WASTE BLASTING

For waste blasting some basic calculations are shown below.

Normative Annual Wasta Removal
o Avg weekly Waste Removal (52 weeks)
; q'b. =
.-F‘ Type of Explosives
qfl"‘ = Powder Faclor assumed ~ Waste rock

b

x

“ & - Weekly Explosive Required for Waste
"FH' --.',:."

50 Mm’
About 1 Mm® (0.96 Mm™)
Bulk Explosives/ slurryfemulsion

0.3Kg/Cum
3.33 Cum/Kg
e

289 tes.
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Suggested Pattern for drill holes is given below:

200 & 0,383 m deill 15 m x 0.250 m drill
Blast Hole Spacing 17 11
Blas! Hole Burden 12 B

Drilling should be suitably distributed in all waste banches to provide requisite work
laad for each shovel/ backhoa.

6.4 COAL BLASTING (DURING 1°" YEAR ONLY)
250 mm drills would be used for drilling blast holes in Coal benches. Fieid Irials
would be required by expert agency for designing best suited pattem in coal as
well, as suggested for waste rock.

Annual Coal Production 1Mt
Type of Explosives . Bulk SlurryfEmuision,
Powder Factor (assumead) : 0.25 Kgfeum
;4 Cum/Kg = 6.5 tKg
Weekly Explosive Required for Coal . 3t
Suggested pattern for blasting in coal is given below:
Bilast hole spacing &mto8m
Blast hole Burden :5mtoBm

Drilling equipment would be suitably distributed in all waste and coal benches o
provide requisite work load for each shovel! loader.

6.5 STORAGE OF EXPLOEIVES
It is emvisaged that the blasting operation will be camied out by SMS (Site Mixed
Slumry) and it would be transported lo the mine sile by the explosive agency.
Magazine would be required only for storage of detonators, detonating fuse, cast
boosters, cord-relays, etc. A cluster of 2 magazines, each of 4 Te capacilies is
proposed at NE peninsula near South bank of Sukr river for storing detonating
fuses, detonators and other explosives for secondary blasting.

L‘?‘%f/' .
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66 GROUND LEVEL VIBRATIONS
Vibrations due 1o blasting may cause damage o nearby structures, if appropriate

conirod measures are not adoptad.

Fly rock is another concem, as an outcome of blasting. There are many factors,
which influence the fly rock phenomenon, ke longer explosive column with lower
stemming column, high burden, loose materal or pebbles near holes and long
water columns in the holes, However, precautions would be taken to ensure proper
blasting pattem so that fly rocks stay well within safety limits.

§.6.1 The Suggested Measures to contain Vibrations
Following control measures would be executed o reduce ground vibratory
conditions within required statutory limits.

1)

2)

The peak particle velocity (PPV) of ground vibration would be kept below
10mm/s for B-25 hz frequency range through optimally controlled blasting
techniques , after necessary field irials by Blasting Experts.

Drifing and charging pattern would be optimally designed, with less
explosive charge, etc., after field trials by experis on blasling such as
CIMFR, lIT {Dhanbad), CMPDI, Ranchi.

Use of suitable initiating sequence and millisecond delay electronic
detonators,

Reduction of amounl of explosives charged per delay optimally.

To contain fly rocks, stemming column would not be less than burden of the
hole. Blasting area would be muffled, ¥ necessary, to slop fly rocks
propagation.

Blasting would not be camied out when strong winds are blowing towards the

_inhabited areas. Blasting would be done during midday time and never at

night.
Surrounding villages would be regularly inspected for any visual cracks on
walls and feed backs would be gathered to investigate the reasons for these
and for reassessing the charge per delay from time to time.

Vibration study would also be carried out at appropriate times to oblain most

oplimal blasting pa abars. @
s =ind n
‘«—%ﬁ e
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2)

may endanger the stability of bench slopes in the mine.

10}
11)
and gualified person.

Short delay detonators to be usad in preference to detonating fuse.
Proper care and supervision during blasting by @ competent, experiencad

Controlled blasting technigue would be used to avoid tension cracks which

By adoption of above measures, it would be ensured that the ground level
vibrations due to blasting are maintained within the limits prescribed by DGMS,
Dhanbad, in the mining areas, vide Circular No. 7 dated 29 -08-1997 as given in

Table balow.

6.6.2

Permissible Peak Particle Velocity

Inﬂmtahlahalmv.ppvammdingtuﬂﬁhﬁgufda{mﬁmdasbing the biasting have

bean indicated.

Table No. - B.1
Permissible Peak Particle Velocity (PPV) at the Foundation Level of

Structures in Mining ﬂl‘:_ﬂ in mmisec.

Type of structure Dominant excitation frequency Hz
<8 Hz 8-25 Hz >25 Hz
A. Buildings/structuras not balonging to owner .
Domestic houses /structures ' 5 10 | i5 |
(Kuchha brick and cement)
Indusirial buildings (RCC and 10 20 5 |
framed structures) !
Objects of historical 2 5 | 10
Importance and sensitive structures.
B. Building belonging to owner with fimited span of life N
Domestic houses/structures | 10 15 25
(Kuchha brick and cement)
_Indusirial buildi 15 25 50
(RCC and framed structures) I
i ::.._.l
e
ELT=1 ﬁ""‘lh
Wi BT O o reen)
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CHAPTER - VI

VEMTILATION

7.1  VENTILATION OF OPENCAST MINE AT SHALL.OW DEPTH
The ventilation in apencast mine, as such, is not required to be done mechanically.
However, this mine goes upto 474 m, as peak depth by 30" year stage. The
exposure area of the mine to atmosphere and depth in that stage is given below for
10", 20™ and 30™ year stage.

Table No.=T.1
Depth & Exposed Area at Stages of Mine -
Sl. No. | Stage of Mine | Peak Depth Surface Area Exposed to
in meters atmosphere in ha
: 10" Year 300 322 ha
. 20™ Year 306 304 ha
3 30" Year 474 510 ha

7.2 VENTILATION OF DEEP OPENCAST MINE
It would be seen that surface area axposure at 30" year at a depth of 474 meters
comes o 510 ha. With such wide exposure to atmosphere and ambient
temperature at working faces being higher than surface, the air will become warmer
and will tend to come up. There will be air movement due to wind & other faclors
and it will move the inside air also as the expozure is as high as 510 ha.

7.3 VENTILATION OF DEEP OPENCAST MINE DURING WINTER
As may be seen in the Chapler = V on Mining, coal is being cul by surface miner.
Blasting in coal is being totally avoided except during 1% year. The surface miners
L *‘-‘bahg deployed would be provided with dust suppression system which would
fﬂdlﬂ:‘.& gir bome coal dust. However, during winter inversion takes place. As a

j ’_}‘ -msult hot air laden with dust is not able o rise beyond certain height. It is therefore,

-

“.&" anticipated that mechanical means of ventiation would have 1o be amanged from
:}. M_*- 20" year to 40" year. k%,f‘ @

o ﬁ'l-lll

v
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7.4 ARRANGEMENT FOR VENTILATION AT DEPTH

Arrangement for exhaust ventilation would be made with the help of 1.2 m dia steel
tubes. Thase tubes would follow the path of water pipe lines and reach the ming
near pump house over the mina sump. An axial flow fan such as PV120 from
Voltas would be installed at surface which would suck air through 1.2 m dia steel
ubes. The blade angle of the fan would be adjusted fo suite resistance value of the
tube which may be 750 m long at its maximum during 30" year stage. The
ventilation system installed may be utilized only while facing dust problem at the
depth area of the mine particularly during winter and possibly during summer.

(2]~ Gy

Vijay Kurmar Singht
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CHAPTER - Vil
PUMPING & MINE DRAINAGE

2.1 MINE DRAINAGE & PUMPING

The drainage and pumping system of this Opencast mine has been designed o
dewater the inflow of water due lo precipitation falling within the active pit area
during the monsoon season. Besides, ground water inflow is planned to be dealt on
routing basis with ongoing mine operations. The inpit pumping station would be
located near the Southern edge of the lowest working bench of Seam |l Bottom.
Some pumps would also be located on higher benches also at South edge of the
mine face fo dewater the benches during monsoon.

8.2 THE RAINS
The average annual rainfall al the nearest IMD Station i.e. Medninagar (Daltonganj)
pomes to about 1118 mm based on C.G.W.B. report. For planning the dewatering
capacity, a peak rainfall of 150 mm in a day, would be taken for this part of the
coalfields, in the Palamu plateau.

B.3 THE DRAINAGE
In the project area, the drainage is mostly of the 1 & 2™ order water channals.
These flow for a few weeks during the rainy season. Durng winter the flow starls
decreasing and it practically ceases in post winter. In the project area, othar than
one 3™ order stream, no water flow exisls needing any diversion, except guiding
them into garand drains. Project area is relatively free from drainage problem.
However, one 3" order stream runs in the project area, coming from East side. This
will need to be guided into the garland drains on East side for its flow into Sukri
Magh in North side of the area. The construction of gartand drain in East sida, from

f!, ::rl‘tl'm 3™ order stream upto Sukr Nadi, shall be done so as to accommodate

s -
- dhe monsoon flow of this stream.
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8.4

PLANNING FOR DRAINAGE & PUMPING

8.4.1 Drainage Planning

The strategies for managing the precipitation water and laying oul the drainage

system are envisaged below:

» Construction of Gariand drains around guamy and infrastructural units.

= Construction of Cross drainage systems where the haul road and other access
roads cross the gardand drains.

s Assess waler accumulation during likely continuous rain and match mine water
storage and pumping capacity to keep water inflow under control during
MonNsoon.

+ Nommally, bottom most bench is aflowed o get submerged for 2-3 months of
rainy season. Machines work on the higher benches. This s an imporiant
monsoon preparation to be undertaken from say 3™ year, when excavation area
on surface becomes large.

» Provide drainage channels on dump slopes and berms, so that water drains to
garland drain with minimum silt load.

« As monsoon preparation, cleaning of all drainage during pre-monsocon perod.

8.4.2 Planning for Pumping

Pumping E Mina mﬂn.u. Daled

The intake of rainwater to the opancast mine is non-uniform during the year. The
maximum rainwater intake will be during the period of about three months (July to
Seplember) in a year. During dry season, seepage from strata is expected to be
moderate and the same can be dealt by running a few of the pumps, provided for
monsoon pumping. During this period, repsir & overhauling of the pumps will be
done by rotation, as preparation for handling the incoming monsoon inflows.

The main pumps will handle the quantity of water inflow during likely peak rainfall
during monsoon in excess of sump capacity. The accumulated water in the sump
has to be pumped in about 10 days time to ensure accommeodation of peak rainfall,
which are cyclic and are likely to peak every 10 - 15 days. {é{
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8.4.3 General Considerations

8.5

The general criteria of delermining the number of pumps, lay-out and design of the

pumping installation are as under

= General climatic conditions, surface features of the temrain beyond the boundary
of the mine.

« The rainy season sumpage at bottom most bench of the pit for taking 10-12
days cushion, to pump oul waler accumulate due to heavy rains.

= Maeteorological data of nearest rain-gauge stations.

= Calchmenl areas, mined out areas, areas beyond excavation, areas backfilled
up o surfaca in excavation area and maximum depth of the guarry.

= Desired location at suface where quarnry water can be discharged after desilting
considering the surface drainage system.

ASSESSMENT OF VOLUME OF WATER LIKELY TO HANDLED IN 10—12 DAYS
Volume of rain waler enterdng into the mine and accumulating In the quamy (make
of water) has been assessed on the basis of the following formula:
Q=AxHx | mdday
Where, A - Calchment area in me
H - Maximum daily precipitation considerad — 150 mm
- Run-off co-afficient

8.5.1 Estimated Quantity of Water to be Handled

. wolume of water comes to 970050 m”, Total volume of water comes to:

- w
&,

The wel season dewslering system consists of the overall pil dewalering
operations during the peak monsoon saason. Peak single day rain of 150 mm, has
been assumed for estimafion. The mine has final excavation area of 1262 ha.
During the mina lifa, peak open area of about 390 ha is coming in approximalaly
35" year of mine life. About 565 ha is getting filled up to surface and 307 ha
remains untouched. Hence in the 35" year, out of total excavated area of 1262 ha,
about 390 ha will be open. Taking 390 ha as direct precipitation, 565 ha of filled up
“area with 40% infiltration and 307 ha of undisturbed area with 10% infiltration, total

R

{iiy 390x10°x0.15 = 585,000 m* »S
S5 (i) 585x10°x015x04 = 339,000 m’
i) 307 x10*x015x0.1 = 046,050 m”
570,050 m’

VIl =305
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Taking evaporation loss of 4% over 10 days for pumping out this water — waler 10
be pumped comes to about 931,250 m® to be pumped out in 10 days. Daily
pumping comes to 93125 m>. With 20 hre daily pumping, volume comes to about
4656 say 4650 m/hr.

8.5.2 Required pumping capacity
The ultimate depth of the quarry goes up to about 474 m. It is coming in 35" year.

However, in the first 5 years & 10 years depth goes up to 110 m and 130 m
respectively in seam Il and remains within the range up lo 15™ year. The head of
the pumps up to 20" year will remain up to 200 m. The capacity of pumps would be
280 mfhr. Afler 20™ year onwards head of pumping will increase. By 30" year it
comes to 320 m and by 35" year it touches 400 m.

8.6 SELECTION OF PUMPS
Maximum capacity of pumping has been determined at 4650 m* hr based on
operating tme of 20 hours a day.

» Pumps of 80 cum/hr, 100 m head, 40 KW have been selected for initial stage of
quarry working. These pumps would work as Main pumps in the initial years of
mining and would be replaced by higher head pumps after expiry of their life.

» From 5” year to 20" year, bigger pumps of 280 m* hr with 200 m head 280 KW
will be used. From 30™ year onwards, 540 Cum/hr pumps with 400 m head and
1080 KW will be deployed for the main pumping. This main pumping would ba
done from level higher than quarry floor of 474 m lowest level.

« During heawy rainfall, overburden may be washed away from the edges of
slopes and internal dumps, needing pumps capable of handling slime/slurry.
Pumping of clear water and siime will be from the upper and lower part of the
sump respectively. For pumping slurry/sludge containing sofid particles, purlaﬂi _ /
pumps up to 55 kW equipped with one or two wide mannﬂhmpellﬂrswﬁ a
flow passages varying from 40 mm to 180 mm in width are available.
pumps, i.e. 80 Cum/hr, 60 m head with 25kW molor are proposed for fransfer of
sfime from main sump to slime ponds al suitable location in the minnd'uu! area.

» Self priming pumps of 30 cum/hour capacity, 40 m head ::an by 6 KW electric

Pumping & Mine Drainage /jjay © 77 c;",;' ri-:m]
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moters have been provided for priming.

s Face pumps of 80 cum/hr capacity, 40 m head driven by 12 KW electric molors
have been provided for carmying water from local depression in the face area to
mam Sumps,

= Diasel pump sets of 280 Cum/hr are suggesiad for use in emergency during the
period having electrical power failure during peak monsoon season. This diesel
pump would be kept mounted on a pontoon base (a floating base) so that it
floats while pumping plant has no chance of drowning.

8.7 PIPES AND FITTINGS
The delivery pipelines from the pumping siation are proposed to be lakan out
through the side batter of the quarry. These pipes are eventually brought to the
surface, from where water will be discharged to the natural drainage system afler
the solids have been allowed to seftle in a sattling pond.

Each pump would be provided with independent delivery pipe. The dia. of the
delivery pipes would be 250 mm, 150 mm, 100 mm and 80 mm nominal diamatar.

eph— "
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9.1

2.11

9.1.2

8.1.3

CHAPTER - IX

COAL HANDLING, WASHING & MODE OF DISPATCH

COAL HANDLING

Initial 5 years of Mine Life

The mine will ba opaned from incrop side at North-East comer with shovel
dumper combination for coal production and waste removal, During first year,
coal would be transported by CBD to CHP area. At the end of first year, the
face length of Ill B seam (basal seam) would be good enough for operation of
a surface miner.

At the end of first year, main trunk belt in the north comidor would be installed
for coal transport from pit to CHP area. All the coal transport by the end of 1
yaar would be through trunk belt and all the cosl would be extracted by
surface miner from 2™ year onwards.

Coal handling after first years of Mine Life

Coal at the face would be extracted by surface miner from 2™ year onwards.
Cutting at Face, loading and Transport

The surface miner would cut coal and size it fo =100 mm 1o <250 mm size.
Four surface miners with 3.8 m cutting width 0.35 m cutting depth would be
deployed. Cut coal left on floor in windrowing mode would be loaded by 18
cum wheel loader into 100 t CBD, and transported fo mobile hoppers,
slationed in the north side of the five seams i.e. R1, VIl Middle, VI Middle, 1V
Bottom & [l Boitom seams.

From these hoppers, apron feeder would collect and reach coal to main frunk
baft running along the north corridor up to CHP area.

A
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8.2 CHP AREA

Coal picked up from the pit faces would be conveyed to CHF Area as staled
previously. The CHP Area would have the following segments for coal
preparation & storage.

Coal Handling Plant (Area Occupied — 3.2 ha)
The proposed Coal Handling Plant (CHP) would have the following operating
details:

Production capacity in Million tones/yr 10

MNo. of working days / annum - 330

MNo. of working shifts / day - 3

Duration of each shift (hours) - 8

Effective working hours per day - 18

Feead size of coal from face - =260 mm

Output product from CHP - =50 mm

Bealt conveyor to convey coal to proposad

raitway siding - 2500 tph conveyor

9.2.2 Storage of Coal in CHP Area

The storage of ROM coal coming from faces and of prepared =50 mm coal in
the CHP area has been envisaged o store in the event break down/ non

supply of railway wagons.

9.2 2 1 Storage of ROM Coal (=250 mm)

At 10 MTPA, monthly production of ROM Coal comas to about nearly 0.84 Mt.
To provide for say 2 weeks storage, the quantily of coal comes fo 0.42 ML
Storage area for this ROM Coal has been provided over 8 ha area. Hence
with about 4.7 meter height of storage, ROM Coal can be accommodated.

Zﬁatnmgn of Prepared Coal (-50 mm)

After sizing the ROM to -50 mm, il is ready to be sent to railway siding by
tube conveyor. Howaver, a 7000 t ground storage bunker has been provided
as cushion for prepared coal for 2 rakes. The tube conveyor would pick up the
sized coal & convey upto railway siding. EqL

o4 _— - i
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9.3

p.32

2.3.3

SYSTEM CAPACITY

The handling capacity of the system has to match with the production capacity
of the mine. In order 0 achieve the planned oufput from the mina, the
designed total capacity of surfaca miners Is required at 4000 tph for effective
production of 2000 tph. It is planned fo have four (4) surface miners with
rating of 1000 tph for giving required 33,000 tpd production.

CHP Capacity

This has already been covered in detail, under item 9.2.1 & 8.2.2. The CHP
has to handle & dispatch at nearly 2000 tph. From the CHP area, long
distance tube conveyors would move the coal to Chetar railway siding for

onward transport by Indian Railway.

Electrical System
The electrical system of CHF would have following facifities:

L] Fower reception and distribution system
L Control Panel for switching on/off power o sizers.
° Mumination of plant and adjacent area
- Earthing
9.3.4 Weighment System

For the purpose of weighing the coal, a belt weigher has been envisaged to
be instaled in CHP area; before loading coal into long distance conveyor for
reaching Rallway Siding. It s envisaged lo weigh the coal moving fo Railway

Siding.
A, |
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9.4 SCHEMATIC LINE DIAGRAM FOR MOVEMENT OF COAL

SCHEMATIC DIAGRAM OF COAL MOVEMENT

MINE AREA
Casl face Cooml cut by Heaped om ihe.  Loaded by 18 00 ion Mobile  Apron Feader
Sarface Miser Bench Floor m* PEL- il Hopper in Morth
-1 {Himm L £ By
CHP AREA
s
Two Trunk Conveyor Z 5 I:I!:I'r:rl': i Sl
im Morth S higr
Apmn Feedor &
r rﬁ::‘;-"‘-"" then Main Bell
- e 1
S
Safling al Chetar
CHP area Railway Staton
Chround Storags in E.C. Raihuay
(kA2 M)

8.5 ENVIRONMENT MANAGEMENT & MAINTENANCE SYSTEM

8.5.1 Dust Control System
Dust suppression syslem would be installed to control the dispersion of dust
during sizing of coal and discharging it into hopper/ transfer from one
convayor to other conveyor at the transfer houses. This will be instalied at pit
top and then onwards, up to loading on Lo the long distance conveyors.

The objective of the system is to minimise the air bom coal dust by its
effective at suppress generation point. The system involves confinement of
the dust within the dust producing area by a curain of moistura and wetting
. the coal dust by direct contact between the particles and droplets of water.
-_ i’ _-__‘Hdequaia number of precision anti-clog nozzies shall be installed &t required
-':F'_;* locations for suppressing dust by spraying water mixad with suppressant. To

L

a2 ensure minimisation of dusl the conveyor system shall be so inter-locked that
Q‘j;-:_* it definitely functions when the conveyor system is operating or the loading

> operation is on. -~
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9.5.2 Fire Fighting System

9.5.3

8.7

Mecessary fire fighting system is also envisaged for the CHP area. It would
includes fire hydrant tees at strategic locafions at equal spacing of 80 - 70 m
with suitable water supply pipelines. Portable type fire extinguishers to deal
with elecirical / oil jordinary fires shall be provided at all strategic locations in
the plkant.

Praventive Maintenance

For effective maintenance of all the equipment, there shall be sufficient
working space around the equipment/machinery. All the eguipment and
conveyor discharge drums/transfer points eic. shall have covered and well
ventilated housing complete with access stair ways, hand rails, platforms,
cross-over ladders efc. as required.

A bell raplacement winch & bell slit waming system has been envisaged for
handling and maintenance of balts. @

£
COAL BENEFICIATION Rl
Mo coal beneficiation has bean proposed.

COAL DISPATCHES

A pucca road exists East of Rajbar E & D Coal block and runs fo NH-75 and
further onward to Chetar Railway Station. Chetar Railway Station located
between Tori and Latehar Stations on Barkakana-Dehri-on-Sone loop line of
East Cenftral Railway. Plate No. — 11 B may be seen, which shows the route
over Survey of India Toposheet enlarged to 1:25000 scale. A tube conveyor is
proposed to follow this route so that the conveyor remains accessible
throughout its coal route. A tube conveyor can adjust to road bends and
minimize dust emission. Tube conveyor would be installed on Irastles at about
& m height to spare road traffic with minimal hindrance. At one place it
cross NH-75 where a conveyor bridge would be provided with ap
Highway Authorities. The route length of lube conveyor from C
Railway Station siding is approximately 13.7 km long. A railway Eu;lmg a_l:rhut

200 m long and 43 m wide EE;: accommodate a platform with -.-.rhan‘ wall
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and a ground bunker of 10000 ton free flowing coal capacity. A tunnel
undemeath this ground bunker would reload this coal for being transported to
a fiood loading concrete silo over railway siding track so that a 3000 ton
capacity rake can be lpaded. This loaded rake of Indian Railway System
would transport coal from Chetar Rajlway Station to Dumri Bihar Railway
Station over a distance of 138 km. From Dumri Bihar coal would move fo
TVNL power plant through 8 km long Merry go round rail transport systam.

Total distance of coal movement thus comes to 13.7 +138 + 8 = 150.7 km say
180 km from pit head to power plant.

Coal Handling, Washing & Mode Of Dispatch 1% - 66
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CHAPTER - X
MANPOWER, SAFETY & SUPERVISION

10.1 MANPOWER

The proposed Rajbar E & D Coal Mine open cast project will be coming up in
a remote area. For smooth and effective operation of the mine and optimum
productivity, sufficient skilled and unskilled personnel will be required for
manning the project. Implementation of the project will help in improving the
social and economic scenario of the area including the fife style of the people
living in the vicinity. The eslimate of manpower required has been made
assuming that the mine would be operated departmentally.

10.2 ESTIMATE OF THE MANPOWER REQUIRED
The estimate has been made for departmental operation of the entire project.
However, sweeping, cleaning, light vehicle drving and welfare activiies may
be outsourced.

Direct amployment of 1461 persons will take place. More than 5000 persons
will get indirect engagement in various services, which will develop due to the

project and the persons employed in the project.

The lotal manpower required for Rajbar OCP for 10 MTPA coal production
along with its corresponding waste removal, is assessad at 1481. The
requirement of manpower is on the basis of 330 working days in a year and 3
shift operation per day of the mine.

oo AT
Number of local personnel including and losers will be mostly recruited i i
unskilled, semi skiled, office assistant categories ete if found suitable //
job. These personnel will need training and orientation before a i A
the project. Besides, some LT. qualified youth from the region can ‘be f}‘:
recruited for operation and maintenance job of plant and machinery after i

proper fraining. Skilled and highly skilled personnel will be required to be

brought from outside. [_;2?[ Cﬁ‘\w
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The Manpower list includes:-

1. Operational manpower for coal extraction, OBR removal, coal sizing,
loading coal, sales! dispatch.

2. Manpower for Maintenance of HEMM, power supply & other aquipment,

3. Manpower for Project! GM office.

4. Manpower for Maintenance of Environment & Bio reclamation.

The designations and relevant categories of the manpower have bean
adopted in accordance with prevailing norms in coal industry.

While estimating the manpower, follewing activities are proposed o be
outsourced.

1) Security: - Entire security manpower is required o be armanged through
outsourcing except skeletal manpower for supervision.

2) Weifare Facilities: - Canteen, Rest house services, Residential
Colony maintenance services, Transport & logistics, Road & building
repair including horticulture & its maintenance are proposed to be
outsourced. Hence only skelstal manpower is provided for this
purpose.

Q*s; Water supply & Sanitation.

L = 0

[

q:':, j-gr‘ugm Vehicles: - Drivers are provided for Senior Executives only, for
e of ~ others, it is outsourced.

> The faciities which are mentioned above have been envisaged o be
outsourced to bring in more efficiency and optimize the cost of mine cperation

and associated activities, (o ﬁy a&
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The projected manpower in delail for departmental operation for coal,
ovarburden, coal handling, railway siding, wagon loading and coal dispatches
ks given in the lablas that follow, depariment wise and skill wise. Manpower
strength to match with equipment to be deployed for mine development has
been given. Post mining operation is expected io be out sourced completely.

Table No.-10.1
Manpower Required for Mine Operations, Planning & Monitoring
Man power |
Miing Erquipt Clawizal Tahl
Operation e . Executn
Capacty | M | oermors | Helpers |  Supervisary Lo
| Design. | Mo. | Dasign. | Mo.
1. Waste
Ramoval |
Time
| Kesper £ | Dy CME 1 5
Bast Haole
i Drilling Dl Ja0mm 3
Biast Hole
Dl 250 mm i) 34 34
Dvill Hedper 34 k]
Blasting Assl
ii Biasting Helpers A0 | SrOM 2 | Mo 1 13 )
Eleciric Roge
i Loading Sheoad 4 Cum 3
Hydraudic Sr O Mina
Shawel 12 Cum B 34 o] 20 | Supd 1 551
Mirang
i Transpori | Resr Dumpss | 3801 | Sardar B | DyMgr | 4 10
Rear Dumpsr | 100t 34 206 Steng 1| Asstiigr | 4! 211
[ ’ Dump
W Desmping e 17 17 |
Sub Total T4 A 50 1] 3me|
2. Coal
| Production |
D { O
Coal Surface Langih |
i Cullirgg | Minar Jobmm | 4 18 | | 186
Conal Wikeel ) -
& Lowding | Loader 1Beum | 4 | 18 = | 18
Trunk ' |
] Trangpori | Conweyor S00ph | 2 K 20 | ri)
Convayor | 20001ph | 10 |
Manhile i 20
Hoppar & |
Faader ]
i Pumping | Pump 11
| Sub Tokal i 80 |
Manpower, Safaty I. X- 3T
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“Road , Drain | Capac T Helper '
& Culvert - ity Mo. | operator P
3 i Whae! Dozar I 3=0 i | |
K (45 | | |
I .
) 4 [sroM | 3 7
i Track Dozer 300 B 1
Kw | a0 | =
| i Medar Gradar 16 F1 4 .
Beade
{200
o) 15 15
i Wibrstory 251 4
Compacior ] 15 15
v Water Sprinklar | 4D-45 4
- 15 15
W FE Loader 8 Cum 1 3 1
W FE Laadar 2 Cum 1 7 | T
wil osel Back o | 1 Cirn i |
(20 | class) [ ] 4
Sub Total g3 3 B8
Maintgnanca
& Safety l Crana 00T 1
| Equipment (i | Crane 07
4 ] Crang BT 3 13 13
Crans helpers ; 13 13
v Boom Truck L ¥ 12 121
Boom Truck | T
helpes 12 1z
¥ Haawy Cuty Toa z
Truck 5 7 7 T
Rigoerss Tynisl |
B ! 8 |
Vi Tyre Handier 2 B i 5
i vil Mobike Maint. ) 1
Van 15 15
wiii Fire Tender i 8 A 1
Sub Total 55 56 111
Suppiles & F]
Helpar . | 15 15
5 ii Fork Lift Bt 2 a 8
i Line Truck ol 2 3 3
. Helpar
i Tipping Truck Bt B 13 18
Sub Tatal [ 15 a4 59
Motor Grades 1B FL b
£ Emvi Mgt o Erge
i | Fow 7 S OM 3 MinEngr | 1 14
B | Dozer | 300 4 Env. |
i 15 z 7
g Wabar Spriniier 40-45 4 ea !
Kl
Q% | i g i 10
7 | Farm Tnugk 4 10 | 10 |
“r -1'._ 1',“.' '|'~||'.. =} _.|1_Iﬂ'l.'3|.' Eil.r.j.r-i.,nrﬂ @’
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Table Mo.-10.2
Coal Handling Dispatch & Mine Planning

Opr. | Help. | Clericall [
Handling & Designation Tachll | Line
dispatch Suparvisory Exgcutive Tokai |
T CHP Oparalons 11
. 5 oM 4 Supt._Engr,Min 1 i
| Disp Supe 4 | Asst Mgr. 3 15
i d Loading Ciark 4 4
|_ sub-total H 1% g l "-_12 F %
Planning Techl,
Monitaring Trades- | Help Suprk | Exscutives
& Survey men . ers | Designation | Clerical | Designation Ext
L Sushveyer 2 SE Planning L E
Susrvay
Agsistant 2 | MgrPig 1 3
Diraftsman 2 Dry. Mgr Plyy. 1 3
Stena 1 Assi. Mer Plg 1 i
Compuier Engr 1 1
Surv Helpars. I 2 Sr Survey Officer 1 3
| Surngy Officer 1 i
Sub Totsl | 2 7 7 16
e Table No.-10.3
Power Supply, Electricals & Maintenance
Techl, Supr & Lina
Clerical Total
Tradesmen & Helpers Executives Designation |
8 Designation | Opr. | Help. | Dasignn | No | Deslgnn Ho
Power Machanical 8 & Supt. Engr,
Supply, Fittar _ |serm 3 | {Electrical) 1 20
E:tﬂ'm & [ Elecirican B ]
risninncs FM 4 | Sr Ex Engr. (Mach] 1 21
Hedpar Clark 2 | Ex. Engr. (Elec.) #
Walder 4 Steno 2 | Assl. Engr. {Elec.) &
Tumer z Draflsman | 2
tachinist 2
Black smilh 2
Hammer man i
Tyndel 8
Carpentear z
Sub Sation 4
Akhdt
Sub-total of 40 18 13
maintenance
. P Tn h @
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Table No.-10.4
Maintenance and Repair of Equipmeant
|
Tradasmen & Helpers T aen® | Exscutives Designation i
8 10 muﬂnn = Designn | No | Designn Mo
| AlEnancs nac il Supl Engr. (Mech) 1 Fy 8
~ [ Ftar Gr | 20 SrFM B | SrExEng:. (Mach) 4 12
Equipment | Fitter Grit B FM 16 | ExEngr (Mech) 8 54
Fittar Gr fll 40 Drafisman 4 | Assi. Engr. 10 54
Elestrician Gr | B | Olerk | 4 12
| EcidcinCrn | | Steno | 2 | SrExEng:. (Elec) 1 17|
Elecirician Gr 11l 20 MK 4 | Ex Engr. (Elec) )
Wit e 2 | Aast Enge. (Elec) s -
Welder Gr 1| 14 14
Weider Ge 20 20
Tumer Gr 4 4
Turner Gr 1l & 5
Turner Gr 11l 5 [0
Machinst | 4 i
Machinis! i 4 3
Machinst 1 & &
Black smith ] 4
Harririer i 4 4|
Capenier ] z
_ EQIT Crane opr 4 £
Wash mic 4 4
L e R — .
l el e s | 2| am
GM Office, Security, Material Mgt & Financial Mgt o
1 | Heligers 2 | Siore Clerk 5 | Material Mgr 1 5
Seno 1 | Asst Mat Mgr 1 z
Agtouritant 4 | Finance Mgr ] ]
| Steno 1 | Asst Fin Mgr 2 3
Offica Supt 1 | Genarsi Mgr 1 2
LY gnivers 15 Sieno 3| DycMm 1 1!_1
Paon | 3 Adm Officer 1 3
Sac |
Inspecior 4 | Securty Officer 1| 5
| Sub Total 1 | 4 19 98|  ar]
Personal, Training, Medical Services & Township Managsment [Human Resources Management) =
12 Clerk 15 | Personnel Mgy 1] sl
Siena 3 | ind Rai Dy Mgr 3 [
Weltare Officer 3 3
B S OM 4 | Training Mgr 1 13
Sr FM 4 | Trg Asst Mgr 2 B
Clerk & [
Steno 2 ]
[ Ovargesr 2 | Townskip Mg {Coil Engr) 1 " |
2 Ex Engr Civi 3 5
2| Seno | 2 4
2 P P Z
N = el = 2
Vizy Kumar 5 e

“mm. sﬂm & sl_l.pﬂl'ﬂﬂnn -
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Tradesmen & Halpers
Hafpars o M
Sweeper 10
Ava & @ Diresser
Ambutancs i
Civer | 41
Sub Total | m| 24
Table No.-10.5
Skill wise Summary of Man Power
l s | Workers (Daily | Techl, Supr & '
= Division rated) Clorical | Executive | 1y
Skilled | Unskd | T&S5 | Clerl
1. | OB Removal 274 a4 28 22 11 378
2. | Coal Production 70 20 a0
3. | Road. Drain & Guilvert 03 3 [T
4. | Maintanance & Safety Equipment 55 56 M
5. | Suppiles & Transport 15 ad 50
8. | Raclamation & Environment Mgl 41 3 1 3 48
|_7._| Coal handiing & Dispatch 11 o 4 B 4 T
8. | Pranming Monitaring & Survey 2 B i 7| "
" Ma:‘ml ower Supply Electricals & 40 18 o 4 11 82 |
10. | Maintenance & Repair of Equipment 238 54 25 10 32 2
11. | GM Off, Sacurity 15 4 4 15 2 47
Finance & Accounis
Material Mgt
_12. | Human Resource Mgt 28 4 | 24 30 18 125
Training & HRD | |
Personnel & Weltare i
Town Administration
Health & Sanitation —
Total 880 | 285 | 108 | ®1 96 | 1461

10.3 PRODUCTIVITY
Assuming about 264 attendance per head with coal industry nomms of
absence due to leave, sickness and otherwise.

Annual Man Shifts available - 3,85,704

Annual Coal Output - 10,000,000

Qutput per Man Shift - 259 _.
Level of productivity is considered optimal under difficult gaoh@e%?
and matching level of mechanization,

Manpower, Safety & Supervision : A 20IE] X-TH?
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10.4 SAFETY
Extraction of coal through opencast mining is generally taken as safer than
underground mining. However, the following are considered as areas of
danger in apencasl mining.

Safety of non employesas moving around the mine workings.

Failure of advancing benches due to faults, slips & back breaks.

Slope failure of waste dumps.

Accidents duse to blasting in the benches.

Fire in Coal Benches/ Coal Stock Yard.

Flooding of the mine.

Accidents due to lack of proper space for movement of men &

aquipment in mine and workshop.

e S M L o

These are discussed hersafler,

10.5 SAFETY OF NON EMPLOYEES MOVING AROUND THE MINE WORKINGS
Mine sxcavation is proposed over 1262 ha. Coal bearing area 1320 ha.

Project area covers 1351 ha including 31 ha of metamorphic on South side.

These 31 ha accommodate most of the infrastructure except CHP complex

and Incline mouth complex. All around these 1320 ha, it is proposed o have
peripheral plantation to amest dust and sound, garland drain to prevent rain

water antaring into tha mine, road and barbed wire fencing at the outer most

project boundary of 1320 ha. Normally this arrangement would not allow any

outsider/ villager/ non employee to enter into project area. However, in

practice it may not be possible to acquire all the pieces of land within 1% two

years of consiruction. Therefore, the mine excavation edge would have

{:‘E? additional moveable barbed wire fencing located 50 m away from excavation
& ~ edge. Waste dumps would have its own garland drain. All around the dump a
-"~ . “safety wall would be made out of boulders rolling down the dump slope and a
# ,Jf moveable barbed wire fencing all around would be erected 50 m away from

.j.# <"‘ © safety wall L@%/‘ @

™ Vijay Kumar Singh
(Recoygnia a* Ouatified Person)
2 FENTZHGAI014-LPAM
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10.6 FAILURE OF HIGH WALLS
The high walls have two ikely causas of their failure.
# Due to operational sifuations
#* Due to rock guality & depth of deposit

10.6.1 Due to operational sifuations
The operational benches may have chances of failure for the following
reasons,
. Loose blasted faces.
. Primary slip planes in the blasted benches, some distance behind open
face.
. Secondary cracks in the blasted benches behind the open face.

While excavating the blasted material, a portion of the face may give way in
the situation detailed above. It could affect men & equipment on the higher
bench and on the bench excavating the blasted materal,

The following precautions would be taken to avert such accidents.

- The face after blasting shall be thoroughly dressed by shovel bucket so
that loose materials do not fall in unsuspecting manner.

- Bench height of Coal/ Waste shall be in maich with the bucket reach of
the shovel This will prevent any sudden flow of blasted material to
operating benches.

- Before start of drilling, the benches shall be thoroughly inspecled for
the presence of any slip plane in the targeted blasting area and a few
meters behind.

- Blast drill holes must be made for proper sub grade drilling.

" Toe of bench being blasted must be cleaned properly before drill. o :

- Blast drill holes pattern must be designed, initially supervised. /
experts for desired fragmentation and avoidance of back breaks. €~ /"

- After blasting, top surface of the blasted benches shall be it P
inspacted for presence of any back break. Q‘ﬁ"‘ o A [

|, P
L

In sither case blasting/ re-blasting will be designed to cover the slips/ cracks
and make axcavating activity safe and th.

Vi -.g F i ar Singn ["".--"’
siad 2aiaal
FRELF == Vi .1:..1344_;!25.“
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10.6.2 Due to rock quality & depth of deposit

10.7

The ming has been planned for @ maximum depth of 474 m. At this depth of
high wall the pressure fo the exposed layars, at depth, is appreciable.

The Rock Quality Designation (RQD) of the roof & floor of the seams has
been assessed. The analysis of results show that range of RQD s =50 1o 100.
The Rock Mass Quality (RMQ) has accordingly been found to be FAIR to
EXCELLENT. It is, therefore, concluded that chances of strata failure are
remote.

When mine would be operated and signs of weakness, if any, are observed,
re-lesting could be laken up with mined oul rock slabs for the revised
assassment of Rock Mass Quality.

FAILURE OF DUMP SLOPES

The temporary and intemal dumps have been benched at 30 m. height.
Although individual OB bench slopes would sland at its natural angle of
repose L. 37° the overall slope gets reduced to 24.8°% by leaving a 25 m.
wide berm between two successive benches. This reduces the chance of OB
slope failure and subsequent damages. The dumps, once sterle, shall be
stabilized by bio-reclamation for its permanent sustenance. This will obviate
any chances of dump failure,

The following precautions would be taken to avert accidents from dump

failure.

- No rain water would be allowed to enter dump base. Garland drain

around dumps shall be kepl clean and effective to ensure it.

- Any sign of tensile cracks would be consolidated by dozing & reducing
the slope angle to angle less than 37"

___r.’-t:limp base shall be prepared by ramoving all soil, weathered mantle

- and by undertaking mild digging to make a rugged dump base for
better foot hold of the dump.
The top soil & weathered mantle would always be placed only at the
top of a dump for its reclamation. These lubricating materials would not
be placed in lower horizons to ensure no adverse effect on the
cohesive strength of the waste dumps.

2 _ 2
jilaur ¥ Amar St A
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- During rainy season, dumps should be inspected by safety officer and
experienced mining officials to detect signs of weakness in dumps.

10.8 BLASTING IN THE BENCHES

Blast design would be made carefully so that fragmentation is achieved with
desired features. By regulating the burden, spacing, column of explosives,
proper sequencing & proper stemming of charged holes and specific
combination of explosives, any danger of fiy rocks and dangerous ground
vibration in built up area would be controfled. During blasting. safety
precaution for removing men and machines oul of danger zone, would be
ensurad.

10.9 FIRE IN COAL BENCHES/ COAL STOCK YARD.

Spontaneous haating of coal may cause fire in its coal benches, coal yard ale.
if these remain idle covering incubation period of the coal. However, in the
nstant mine, the work area remains concentrated and therefore, benches
would remain active during most of the operational perfods. The mine would
progress in routine manner, each faces moving in sequence. Therefore large
strefch of mine does not remain idie and exposed for oxidation of coal or carb
shale. The backfiling would be regular, Therefore, idle face scenario would
not take place. Hence chances of fire would be rare. Never the less, if any
coal bench ig to remain idle for some season, the same shall be periodically
inspected and properly dressed and cleansd from all loose coal or fines at
regular intervals. This precaution and regular progress of faces would prevent
chances of fire,

There would not be any sizable coal in the stock vard as coal would
confinuously be dispalched to linked power house within the State of
Jharkhand. Hence, wagon availability would be better as transfer circuit is P R
within the state and haul distance is about 160 Km cnly. Howaver, provision ﬁé/ -
pumped water supply, with permanently lsid pipe lines shall be anm‘e-d@h%ﬁ\f o
coal stock yard to deal any eventuality. To prevent stock fire, the agié of fist .~ <~
come first go would be maintained, sa that old coal stocks do not m@gﬁ”
sterila. Lo &

& 45

Manpower, Safaty & Supaervision [Recaynitan No 1--1:“_2,:?5-.2:&1-‘.-[. Pk N7
' Catad- 29.05.2013]
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10.10 FLOODING OF THE MINE
The proposed excavation area would be encircled by garand drains all
arcund its perimeter, Water from precipitation would be duly guided into the
drains, to avert entry of outside water into mine.

In the Morth-Central region of the coal bearing area, a patch of 150 ha over
Metamorphic High (MH) has been excluded from coal extraction due to poor
coal occumence and dense population. As a result mine boundary has gone
further deap into South instead of slaying close to river bank of Sukr. The
mine boundary had o detour 150 ha MH area. South bank of river Sukri is
high and rocky except West end region. There s no history of floading of the
villages on its South bank. However, as abundanl precaution, an embankment
with road on its lop has been proposed at a level, more than 1.5 m above
highest flood level (HFL), to protect the opencast mine against flooding.
Conceplual plan (Plate No. — 11) and Stage Plans show this HFL. All
monsocon preparation activities shall be completed before on set of monsoon
to prevent any risk of flooding.

10.11 ACCIDENTS DUE TO LACK OF PROPER SPACE FOR MOVEMENT IN
MINE
Workers around shovel, dumper, dozer, drll and cranes musl be wamed o
keep out of blind area so that operator may be able to see them clearly. Audio
visual alarm would be used for pre-waming persons around these machines.
To overcome shortage of space, strict discipline would have to be inculcated
amongst workmean and supervisors, who would be required to work in such
dreas,

10.12 DISASTER MANAGEMENT PLAN
The disaster is an event which lakes place without waming and confronts in
n unforeseen manner. The following disasters can be imagined in the

37" proposed project

ﬁ' " . 4. Bench failure

':-b“' '.E:
& & 2. Dump failure
F s
' .*".'-"”F_--'_;-'.- Therefore a plan would be in place to deal with bench failure and dump
Sy
.q:,}'ﬂ_-

fallura. Mock rehearsal w be held periodically for training and

" preparedness.

. &
Viiay Kumar oif %T !
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10.12.1 Bench failure

The benches in the overburden rocks are proposed upto a maximum of 20
metra in height and upto a maximum of 40 m in width. On these horizontal
benches, requiar movement of dumpers and shovels would take place. Any
sudden failure of the vertical face would cause dangerous situation to the top
horizontal bench and would move large quantity of debris to tha lower
benches, thereby causing serious mishap o the equipment & persons
deployed at the two benches. Following acfions would be taken to avert this
mishap/ dizsaster.

i. Thorough inspection of the surface of benches to detact signs of cracks,
slips or fault lines. The failure along these fault lines/ slips may be sudden
and may result into disaster.

ii. Study of fault planes to record geo investigation details and marking the
same on the working plans. This will help 1o plan blasting in the Faulted
area so that the fault planes and sympathetic weak planes are taken care
of through scientific interpretation and analysis.

ii. Benches would be continuously inspecled, results of survey and
inspeclion o be monitored, 1o detect any impending movement of the
banch which might result into its failure.

10.12.2 Dump failures

The waste dumps, till these have been stabilized and have become old or

setiied, are likely to fail and cause disasters. Failures can be averted by:

i. Dasigning the height of external dumps up to a maximum of 90 meaters
above ground level. Each 30 m high bench would have minimum berm
width of 20 m. This design keeps overall slope at 27°.

ii. Keeping dumps 50 graded al the top, that water does not accumulate al
the top and drains back in direction opposite fo advancing OB dump

edge. 1:1:" "':F,f"

iii. Ensuring that during dumg formation, soil sub soil does not get mi:a@ﬁ e
with rocks, at say below 10 meters from proposed dump top. Thpﬁﬂpg? ”
should be having only hard rocks below 10 meters from tfﬁi?"mﬁéé
level.

iv. Soill sub soil would be put only gn sterile dump tops. which would be
ready for bio-reclamation. (W @'

Mijay Kumar E'.f":L'
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v. Dump base shall be prepared by removing soil, loose weathered mantle
and by mild digging to ensure to make a rugged dump bass.
vi. Any sign of lensile cracks would be consolidated by dozing & reducing
the slant angle to milder slope.
vii. During rainy season, dumps should be inspectad by safety officer and
exparenced mining officials to detect signs of weakness in dumps.

10.12.3 Disaster Management Preparation

Each Coal Mine prepares an emergency cperational plan to be activated in
case of major accidents or disasters. This plan is o ba velted by DGMS and
is governed by the provisions of the Mine Acl - 1952. This is 1o be prepared &
submitted for approval by DGMS just after opening a mine. It is known that in
case of any mishap, DGMS is the organization which is first o be informed.
The emergency plan for disaster management & executed under the
guidance of the best brains of the industry and senior officers of the regulator,
the Directorate General of Mines Safety, Gol.

10.13 SUPERVISION

10.13.1 First Lavel of Supervision
A structure of executives have been suggested for supervision of this large
opencast project. A General Manager would head the mine. He will also
shoulder the responsibility of Agent for the mine. He will coordinate the
following departments:
i.  Dh. Chief Mining Engineer (Mine Manager)
i. Supl Engr.fSenior Manager (Civil Engineering & Town Administration)
i Senior Manager (Personnel) '

Senior Manager (Finance)

_ “Senior Manager (Material)

Security Officer

Administrative Officer (Head of the Office Administration of General

P »=rihy _1
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410.13.2 Second Level of Supervision
The Dy. Chief Mining Engineer (Mine Manager) would have the following
departimeanis under his supervision.
. Mechanical Engineering and Maintenance of Opencast Mining
Equipment in the Mine Field and Workshop
i, Electrical Engineering, Power Supply, CHP and Wagon Loading
iii.  Mining Engineering, Mine Operation, Safety and Blasting
iv. Mine Planning
v. Coal Dispatch
The number of levels in the structure for supervision besides inter relationship
between various depariments may be sean in the structure diagram given

bl
10.13.3 Organization Structure
CVIE/ GM 1A (37 Peroes)
Scoretmry -l- Dy P Seaf Officer
5 Mer (Ul 25 iSmhaoey Mine Mgrd iy o = =
Tm;:‘_m (%9 Persors) (743 Perscors)y 34
[ 2 Peras )
Sugn Engr (M) Supt Engr (Eletl) Supe Engr (Min) TorE SRR, Gt
|||3'.'1m] b Mine Opesation : CHP & Coal
I i {15 Periors) 3 Person)
& Ex (Mech) Ex Engs (Htl ! |
| Sadhey Officer | Asst Migr (M) Dy Mgy (Fimvt
. {\mng Frgri | Blisting
Shift Engr (Bl
M)
Ex Engr (Mech) E;E-gm £ s
fWirhshon) [hamper, : e (Hft)
Cialer, Cionrgeecicn, fiming Engr
l Waser Sprinkder
Shiff Engr (Mech) .
{Wonkasdum} {_.Q-W
- mar Sipan
= =4 Cruatified 5'--'-',I'I':|
'TLI;H ’ e RILL3-CRAM
o Daled. 29.05.2015]
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10.13.4 Manpower for Environment Mitigative Measures including Land

Reclamation
Supervisory Manpower Chart

Sr. Overman Sr. Overman Sr. Overman

Asst, Manager (MIN.)

Sr. Env. Engr. —}7 o

Env. Engr. (Execution)
| | |

10.13.5 Manpower details for Major Structural Positions

Structural chart given above may please be sean. Major struclural positions
have been identified as 1A, 1B, 1C, 1D, 24, 2B, 3A, 3B, 3C, 3D & 3E.
Manpower details in terms of workers, supervisors and execulives have been

given hereafter in lable no. — 10.6.

Table N. - 10.6
Manpower details for Major Structural Positions

Pogition in Identity = Workers Staff Executives | Total
Organization Charl No. of (Skilled & | (Technical,
Position | Unskilled) | Supervisory
& Clerical)
GM/ CME 1A 17 4 3
Security Officer 1B * 4 i
_{;-u Sr. Mgr./ Mgr 2 & 2
& o (Matertals £ =
r. Mgr./ Mar (Finance) | 1D - " 5 3
S Sub Total 19 19 ] 47
! B2 p——
e Town Manager
s Sr. Mgr./ Mgr '
-:""-_ T EE aﬂ 43 15 o8
de> (Personnel) |
~" | D.CME'MineMgr. | 3A | T2 | 57 14 783
T [ SutEngn T g ] F | .7 | 7 16
. {Mining)/ Planning | ' s |
widy Koo ooz L2k
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Position in Identity | Workers Staff Executives | Total
Organization Chart MNo. of | (Skilled & | (Technical,
Position | Unskilled) | Supervisory
& Clerical)
Supt Engr.
(Miningy CHP & Coal ac 20 12 4 36
Dispatch
Supt. Engr.
(Mochanical) 3D 302 38 32 372
Supl Engr.
(Elactrical)
Power Supply, CHP & 3k 58 13 11 B2
Wagon Loading
Sub Total 1146 181 87 1414
Grand Total _11&5 200 96 1461
LLl
& Mﬂ CZK
y [l -2 b .-""'F'
v e
L | 33 51'
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CHAPTER - XI

TRANSPORT OF COAL, MEN & MATERIAL

11.0 GENERAL
Rajbar E & D Coal Mine is proposed to be an opencast mine where in
transport of coal, transporlt of waste (OB/ |1B), transport of material and
transport of men need to be detailad.

11.1 TRANSPORT OF COAL
Coal would be cut by surface miner in windrowing mode i.e. coal would be
dropped on floor in rows. It would be loaded by 18 m® wheel loader into Coal
Body Dumper (CBD) of 100 t capacity. CBD would transport it to mobile
hopper and apron feeder’ belt which in turn transfers coal to trunk beit at the
MNorthem edge of the advancing face.

11.2 MOBILE HOPPER FITTED WITH APRON FEEDER/ BELT

The entire outfit of mobila hopper fitted with apron feader/ beilt is mounted on
a set up of wheel chassis for its easy transportability. Usually the hopper is
located on lower bench, it is mobile and fitted with an apron feeder/ belt for
transfer of dumped coal to trunk beli. A series of mobile trunk belt kept in i
to head mode would feed on to a permanent bell on the floor of the mine at
the Northem Edge. These trunk belts would carry coal upto CHP al its buill in
capacity of 2000 tph of coal.

TRUNK BELT FROM MINE TO CHP

The trunk bell would be laid along the Northern edge of working faces. It
‘?ﬁuld collect coal from five major coal seams suchas R1, VIIM, VIM, IVB &
< 1ll B. The working benches would have mobile short length convayors on
wheelz kept in tail to head fashion so thal coal could be transferred from one
balt o the other moving towards the main trunk belt laid on the floor of the
mine. After 10" year, one additional trunk balt would be laid by the side of the

ey — . (&
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11.4

1.5

1.6

previous one to take care of any interruption to the movemant of ona of the
two belts and maintain continuous movement of coal to CHP.

MOBILE TRUNK BELTS

Mobile short length trunk belts are required at the Northern edge of working
faces moving towards West to allow drilling and blasting at the place where
these are located. These trunk belts would be mounted on wheel chassis and
could be moved out of the place required for drilling and blasting. These could
be placed back after the blasted material has been moved out and bench has
been made clean to receive the short length trunk belts back. The movement
of these mobile belts is managed with the help of a dozer or a tractor.

TRANSPORT OF WASTE (OB & IB)

There are two sizes of trucks proposed for transport of waste. 40 m® HBH
would load 360 t rear dumpers and 12 m® HBH would load 120 t RD. Till 4™
year of mine operation both types of trucks would transport waste fo
temporary dump located on West side of advancing benches. From 5™ year
onwards the trucks would have two desfinations. The trucks would be
distributed between temporary dump and back fill dump.

APPROACH ROAD FOR TRUCKS FROM FACE TO BACK FILL WASTE
DUMP

On the South and Morth side, after reaching the ming imil, the benches would
be merged to create final slope of the banch. Wheraas Morth benches would
be at 45" final slope, South side benches would have a final slope between
37° to 40", For nearly every 40 m height of bench, a 25 m wide bench would
be left out for transport of waste trucks. These benches would connect face o
different levels of waste dump roads, The selected bench for this purpose -
would have matching reduced levels for comforiable movement of truc&fl'ragu -
face o waste dump. Incidentally backfill road of waste dump am-@'-Ea 25 @
wide to enable waste trucks to move smoothly. Mine stage gﬁu o ot 15
A to 15 H may be seen for better clarity of connactivity Mﬁr&:ﬁm am;lv
backfilled benches, Gunr-ectlw between infrastructure nstg‘p{shnmnl on the

Transport of Coal, Men & Material Mf =i TERE L Li';;}"’ Xi-213
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South, peripheral road temporary dump and CHP may also be seen on these
drawings.

11.7 WORKING BENCHES ON A SLOPE OF 1IN 15

Most of the working benches are grading at about 1 in 15 being on an
apparent dip, 80" off from main dip of floor baing at 1 in 7.5. The working
benches, therefore rise towards Morth and dip towards South, At 40" year
stage and later, gradient goes upto 1 in 11. However, these gradients can be
negofiated comforlably with a little lighter truck load (possible due to reduced
work load for trucks afier 40" year stage). Ramps at a gradient of 1 in 12 or
flatter connect all the benches from mine floor to surface. The upper benches
rise at a gradient of 1 in 15 1o reach the surface. It may therefore be seen and
would be evident from the study of stage plans that all the establishments
such as temporary dumps, infrastruciura area, peripheral road, mine flocr and
CHP are well connected.

11.82 TRANSPORT OF MATERIAL
Equipment configuration provides diesel bowser for fuel supply o diesel
mining equipment. Maintenanca vans have been provided for lubrication and
maintenance of mine field based equipment such as shovels (HBH), surface
miners, blast hole drills, dozers etc. Tipping trucks provided would take care of
the rest of the work conceming transport of materials.

11.8 TRANSPORT OF MEN
Special frucks and four wheelers would be provided for transport of men from
&{? tima office (Aftendance room) to various places of duty in the opencast mine
@¥ _ at the bsginning and close of each of the three shifts. Exscutives would have
=, g f:ljur wheelers suiting to their job profile and status for movement within the
< g project area and outside.

M, €3

$ Jiay ¥umar Singn
o [Fe vy Culified F;;'aﬁ;ﬂ-'-j
o {Reccyt . . "-Ifl;:lﬁj-'?[l]a CPEW
Qahed- 24,08, 2015]
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CHAPTER - XIi

INFRASTRUCTURE FACILITIES PROPOSED & THEIR LOCATION

12.0 GENERAL

Rajbar E & D Coal Mine will have the following major infrastructure for its
operations. Among the infrastructure that will be provided are roads, water
supply, power supply, office, CHP complex, workshops, sub-station, stores
elc. Site faciliies are very important for such high capacity mine. Location of
some imporant infrastruclure faciliies like CHP, Coal conveyor Transfer
Point, workshop, substation, project office, colony, approach road to thesa
units has been shown Proposed Surface Layout! Concaptual Plan (Plate No. —
11).

12.1 ROADS

12.1.1 Connectivity
Connecling roads have been proposed in the project area covering, interalia,
the project office, CHP area, Infra area and Residential township etc. Basides,
roads have also been provided all along the project boundary, for connection
to oulside areas.

12.1.2 Colony Roads
The width of colony roads has been envisaged as 5m. Provision for culverts,
tree guards, avenue plantation and drains has been made.

12.2 HEMM WORKSHOP .%ﬁf_f"' )
For maintenance and repair of eguipment deployed, (he fa@ffh/ / -

maintenance and repair concept has been envisaged: -
a) Daily maintenance, scheduled maintenance, minor repair anﬂ'ggla i
of sub assembly are proposed o be carried out in the project mainlenance
and repair workshop. In ca ::Ii a Mine operator, this shall be managead by

him. I .E @

Infrastructure Facilities Fmﬂiﬁﬂ& Thelr |
u. 'j
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b) Capital repair and major overhauling of equipment have been proposed at
manufacturars’ repair unit or, by outside agency. The mine operator would
suitably accommodate this agency. Site has been provided in the
infrastructure area for required workshop in the project area.

12.3 ELECTRICAL EQUIPMENT REPAIR SHOP
Scope of work for E&M workshop unit will ba
-~ Minor repair, medium repair, replacement of components, assemblies and
sub-assemblies of Mine conveyors, crushers, CHP, pumps and electrical
aquipment.
- Minor and medium repair of switch gears, molors, self-slarters and other
electrical equipment. In case of Mine operator, he shall manage it.

12.4 SUB-STATION
An Electrical Sub-station has been proposed for supply of power for the
requirements of the Project & township. This will be brick masonry, on RCC
beam foundation and slab construction with RCC louvers for ventilation and
ducts with proper size for eleciric cables. Power will be available at 33 K.V,
from nearast JSEB or DVC substation.

12.5 WATER SUPPLY AND SEWERAGE MANAGEMENT

12.5.1 Colony Water Supply
It has been envisaged that the requirement for the water demand for the
colony shall be met from WG bore wells or freated mine water. Water will be
stored in a ground resemrvoir envisaged in the colony area. This waler is
ﬁ Fmpnsa::f to be treated and supplied to colony through gravity after being
@~ .~ pumped to overhead tanks, localed within the colony. Since, ground waler
= {févem;-ment in the area is low, water for drinking can be drawn frem ground

.3
_Lﬂ o water source also with due permissions of concemned authorities.

{\:l-. ‘-.-'
J“ _‘:a“i‘!liz Industrial Water Supply

45 : To meet the industrial waler demand of the Project, watar pumped oul of the
'H.h_.

mine has been envisaged tmem waler supply. Overhead
(X

Infrastructure Facilities Proposed & Theiy Loaa#ibam=: 51777 -4
e ~nisad Qualified Per |

Rscaznivan Mo, 3401 (BILLIECPAN
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tank will be fed with cleansd water. From this tank, water for industrial
purposes has also been considered to be delivered to vanous Industrial
buildings, administrative complex & quamy siles and is proposed o be
distibuted by gravity 1o the point of consumption through a distribution
network. For haul road dust control, water tankers will used as mobile
sprinklers.

12.5.3 Colony Sewerage

Colony saewage has been proposed to be dealt through septic tanks, soak pits
as well as Sewage Treatment Plant as per ground suitability. The system will
be firmed up at DPR slage.

12.5.4 Industrial sewerage

12.6

12.7

It has besn considered that the industrial effluents from workshop and other
industrial establishments would be led through oil & grease traps. The effluent
coming out of the industrial premises is proposed to be treated and led lo the
saltling tank and to be recycled for various industrial uses for this project.

SERVICE BUILDINGS

Service buildings would include community buildings like dispensary, officer's
and staff rest houses, shopping centre, community centre etc. apart from
offices, workshop & stores, sub-stations, shovel erection yard, magazine &
other statutory buildings. Provision has been made for statutory buildings like
cantean, first aid centre, rest shelter, training centre, pit head bath etc.

ADMINISTRATIVE OFFICE

This would accommaodate the office of head of the project along with all
officers e.g. 5.0. (Mining), 5.0. (E&M), 5.0. (Personnal). 5.0. (Finance
other support servicas heads. The mine head of the projects under £

Reqgulations would also operate from the office. 2 q?" &
iﬂﬂ//h | R
S F gryof) A
s L114-CPAM
IIHI-_ e i 5-| ‘
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12.8 PIT CUM TIME OFFICE
Thiz will be put up at the pit top for enswing the attendance of all pit
employees and for keeping stalutory mine records.

12.2 RESIDENTIAL BUILDINGS
The proposed project has been envisaged as mechanised mine requiring
skilled manpower. This manpower is required 1o be housed near the project
sites for smooth and continuous operation of the mine. In case of mine being
operated through a mine developer and operator, the residential buildings
shall be reviewed, at detailed project report stage, as the mine pperators may
themselves provide accommodation to thair workers.

i

cinohn

Yay e (| |-::_ ':‘n" t
Racog 57T 0 a8
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CHAPTER - Xl

LAND REQUIREMENT

13.1 THE ALLOTTED AREA

The allotment of Rajbar E & D Coal Mine Block, was done to TVNL by MoC.,
Gol vide their Order No. 103/18/2015/MA dated 30-06-2015 (“Annex = I", To
be read with Corrigendum No. 1 dated 21.12.2016, placed at “Anpex. - 1 A").
The surface coverage of the allotted block area comes fo 1487 ha; which is
based on coordinates of terminal points (71 Nos.) given by CMPDI MoC. For
carrying out the envisaged mining activities, a total of 1320 ha of this allotied
area has been firmed up with due considerations. Aboul 167 ha have
remained unused due to reasons explained in table no. 13.1. The table no. -
13.1 balow shows detailed uses of the aliotted area and details of land not
used within the aliotted area.

Table No. - 13.1
Allottad Area — 1487 ha

I. Land Uses for proposed mining activities in the Allotted Area

| Sl Uses | Areain | MNon | Forest
. No. ha Forest
1. | Excavation Area 1262 | 798.05 | 463.95
2. | Road o 7.0 180 5.10
3. | Garland Drain 35 | 158 1.92 |
4. | Embankment (14 m wide) including Road (7.5 m wide} # 8.5 5.75 3.75
| E.T.P. 1.2 0.6 0.6
5. Mma:in& 1.0 0.5 0.5
E-adln‘hanlalmﬂ Tank 0.6 0.6 0
_6._| CHP with Coal Storage area N e 127 o 127
7. | Green Belting Area : # 215 1589 | 561
| i.  Around Mine Excavation including Mine Barrier - 21.0
| ii. Around CHP and Coal Siorage - 05
" B. | Undisturbed {Ear marked for location of pair of inclines) 1.0 0 1.0

Total | 1320 | 824.87 | 495.13 |

Il. Land Not Used in the Allotted Area

Sl. Reason Areain = MNon | Forest

No. | ha  Forest
1. | Area in North-Ceniral portion {Metamorphic high) with extrema 150 |
poor coal deposits, It has only 7.85 Mt of coal deposit and is
covered by a population of about 800 people.

2. Itnmeﬁhmh&d&im“mﬂas-{ﬂh:kedrﬁanﬁsﬂﬁhh} 17
/. Total| 167 =
Grand Total (1320 ha + 167 ha) o d_,...,-uarph ﬁ S,
Vijay Ko7 513 TS

Fafan)
(Recogn sud Jud. < 1.'1:;?.:'”
laliior e ey 1'-51 )
Land Requirement Drated- 29U =14 / *‘ﬁ"-
ﬂf’i’l
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13.2 PROPOSED PROJECT AREA/ LEASE AREA
The project area of the proposed mina will cover coal bearing land used for
proposed mining activities {1320 ha) and non coal bearing land of 31 ha area
used for associated mining activilies as shown below in table no. — 13.2, The
land area outside the block, is coverad for the following uses.

Table No. - 13.2
Land Uses for assoclated mining activities outside Allotted Area

Sl Uses Areain Mon Forest
No. ha Forest
1. | Electrical Substation 2.00 2.00 0.00
2. | Work Shop 2.90 2.90 0.00
a Store 1.80 1.890 0.00
4. | Road 4.00 322 0.78
5. | Garand Drain 0.80 0.68 0.12
8. | Office B 1.90 1.90 0.00
T. Township 10.10 10.10 0.00
B. | Green Belt Between Mine & Infra Areas 7.40 615 | 1.25
Total | 3100 | 28.85 | 2.15

Total coverage for the proposed Project Area comes to 1320 ha + 31 ha =
1351 ha. For clearance of this 31 ha of land, outside allotted block area, an
application from TVNL has been made to State Gowt,, for issuance of Letter of
Intent {Lol) in compliance with guidelines issued by MoC on 8™ May 2018,
This application has been enclosed as “Annex. — XVIll (C)".

13.2.1 Land Ownership in the Project Land Area

The following is broad breakup of ownership of the proposed project land area
L

b of 1351 ha.

Ch

Q_'!?

~8l. No. | Land Type | Ownership | Areainha |
1. Tenancy Private 581.18 '
1= 2. | Govt. Non Forest [GM) | Government 27254 |
3. | Forest (Notified & Demarcated) | Govemment 495.20 I
Forest [Jﬁla Jhari) Government 2.08 .
PR, T 3 § e }
(= - Total | 1351.00 ha
T, | X
, !'_E,HH- 1| -!""f
" : A
Land Reguirement X - 24
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133 PRESENT, PROPOSED AND POST CLOSURE LAND USES OF THE
PROPOSED PROJECT AREA - (1351 ha)

The presant, proposed and post closure land uses for the proposed 1351 ha
area is given below in table no, — 13.3 (Plate No. — 08, 11 & 15 H).

Table No. - 13.3
Details of Present, Proposad and Post Closure Land Uses for the Project
: Area in ha
| Present Land Use Proposed Land Use | Land Uses
" Major | Land Use End of | Post Closure
Class of Area TypeofUse | Land Area | Mine after
Lard Lifa Reclamation
. Excavation
Agricultural 553.99 P 1262.00
Backfilled
Township - i 982.00
- Excavated
Grazing - Void I 280.00 |
Tep Sail
Taniicy Barren 20.09 Dump
Extarnal
Bodies T4
| Water 074 | B |
Road = | Infrastruciure 33.80 33.90
Cammunity = | Agricuttural ) 506.48
Inhabitated 6.76 z::““m 2800 | 28.90 537.12
Vilage | - | Water Body 269.00
Sub Total | 581.18 | Public/ Com 11.00 400 a7 40
Use ) : i
| Agricultural 109.40 | Other Use 14.20 14.20
{ | Undisturbed!
Township = |58 e b3 1.00 1.00 1.00
_Erazirgﬂﬂﬂ'mr -
Govt. Road | 1820 ,
Non Waler Bodies | 51.16 | Cﬁ
Forest | Barren BB.22 |
Other | i
Devsthan, 556 { Il%ﬁ
w,m’y‘ | - S-n h 1!
ground etc. _ yijay Kurat ,: Fg.;,"']-l:lﬂ
Sub Total | 272.54 | (moongnissd _‘3’.“.“;'“.;-._mmr'iu ;
Reserve -_.;IWE“'““‘lﬁ;;Z 05,2015 '
Forest | Protected 520,  O°
| G=J-B-d 208 |
Sub Total | 497.28
Fres Mone -
Haold
Grand Total | 1351 Total

Land Reguiremsant
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13.4 POST MINING LAMD USES
The project area of 1351 ha wil be subjected to reclamation/rehabilitation
during and after cessation of mining activities. Thess reclamation activities will
endeavour to reclaim the project area for gainful & productive land uses. The
change of proposed land uses, envisaged during mining 10 Improved &
productive land uses after completion of reclamation activities during
progressive and final mine closure, is also shown in the lable no. 13.4 with
itern wise detailed breakup as Post Closure Land Uses.
' Table Mo. - 13.4
Proposed (End of Mining) Land Uses (Plate No. - 13 H) and Post Mining Land
l.haru{Flah No.- 16 A)

" Proposed Land Uses [At end of Mine |

" Post Mining Land Uses after Mine Closure Area In ha

lifa}
=l In | Agriculturs | vvaser | Fubic Un-
g Uses Arsaln | Aariee™® | prantation | B2 L0ther | disturbed | T
| 1 F 3 4 5 1 A [ 8
[ 1. | Excavalion area on |
e | 1282 407 48 49552 | 269.00 1262.00
| 2 | Road 1 1100 11.00
[T 3 | Electrical Subsiation 2 2.00 300
| & | Workshop 23 2.00 290
E | Store 1.8 1.90 1.90
8. | CHP & Coal Storags 127 | 12.70 I 1270
7. | Garland Drain 43 430 4,30
" 8. | Embankment 05 g% | 9.50
8. | Green Belt 58 28,00 76,00
10, | Sedimentation Tank 0.6 0.60 0.60
11. | Township 10.1 10.10 | 10.10
12, | Ofiice 18 1,90 1.80
13, | ETP 1.2 120 120
14, | Magazine 1 1.00 1.00
[ 15, | Undisturbed (UG entry) 1 1.00 1.00
Total 1351 | 506.48 537.12 | 269.00 | 37.40 100 | 1351.00 |
& Remarks:- Forest Land returned 497.28 ha, is part of plantation, water body

and other areas (see table no. — 14.7 in Chapter — XIV).

= of The details of reclamation activities to bring this envisaged post mining land

4 scenario, has been covered in detail in the next chapters covering
Environment Managem ﬁ/{)ﬂrmure Plan, A
ng'ﬂ
4 Parsen
{F 117044 -CRAM
lvas k!
|FBiuy i 1015]

Land Requirement
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CHAPTER - XIV

ENVIRONMENT MANAGEMENT PLAN

141 GENERAL

The management of environment in the project area, and in the sumounding
impacted areas (buffer zone of the project) is one of the primary activity of the
project oparator. In mining sector, it is more important &8s mining is considered
a poluting operation. Therefore, before a project can be slarlad,
environmental clearance for the proposed project activities is to be had from
the concerned regulatory authorities. In case of this projecl, MoEF & CC, Gol
and Jharkhand State Pollution Control Board are regulatory authorities.

A mining plan for the block has fo be approved by MoC, Gol for considering
the environmental clearance and other approvals of a project, by regulatory
authorities. This environmenlt manegement chapler briefly discusses the
management of impacts caused by the envisaged project activities, which is
to be covered, in detail, in the EIA/EMP to be submitted to MoEF & CC, Gol
for Environmeant Clearance.

14.2 SALIENT FEATURES OF THE PROJECT

14.2.1 The Allotted & Project Areas

Thae project is located in the Auranga Coalffield, in Latehar District of
Jharkhand State. |t lies in the Survey of India Toposheet No. F45A%2
RF-1:50,000.

The allotted area of the block is 1487 ha. Howawver, for mining of coal and
allied activities, the proposed project area has been planned covering 1351
ha. The land requirement for the project, has been discussed in detail in
previous Chapter — Xill, The chapter Xlll also gives details of envisaged

mining land uses of the 1351 ha,project area. @ ‘Eﬁ?@y

Envircnment Managemant Flan 7o
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14.2.2 Communication

Connected by an all weather road, the proposed project area lies about 9.5
km north of the NH — 75, which is going from Ranchi o Rewa in the State of
Madhya Pradesh. The road distance from the project to Chetar Railway
Station is 13.7 km. It lles between Latehar & Tori Railway Stations, situated
on the Gomoh-Barkakana-Dehri-on-Sone loop line of East-Central Railway.

14.3 SALIENT FEATURES COVERING THE ENVIRONMENTAL BASELINE
STATUS OF THE PROJECT AREA & BUFFER ZONE
14.3.1 Land Regime
The following table no. — 14.1 gives the details of status of present land.
Table No.-14.1
Major Class | Land Use Areainha
of Land
Agricultural 553.59
Township -
Grazing =
Barren 20.09
Tenancy Water Bodies 0.74 |
Road - |
Community -
Inhabitated 6.76 |
[Village =
N Sub Total 581.18
Agricultural . 109.40
Township —
. Grazing/Other - il
| Govl. Non Road 18.20
Forest | Water Bodies 51.16
 Barren 88.22
o Other
-
% Divsthan, School, Play ground sic. o
Sub Total |  272.54
F & Reserve -
a5 “dj_:-,g | Forest [ Protected 495.20
Y GRS C-J-B-J 2.08
= v Sub Total 497 .28
Frea Hold | Mone . =
¢ aAd _ _SGrand Total 1351
e 7T S
Environment Management PIEH - o ﬁ:?ﬁ:r X ,1 -I:-.,F:J. XV - 2731
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The existing land uses of the project area (1351 ha) has 853.72 ha of non
forest land & about 497.28 ha of forest land. Of the 853.72 ha of non-forest, it
has 553.59 ha of tenancy agricultural land and rest 300.13 ha are covered by
habitation & road, water body, waste land afc.

14.3.2 Water Regime

14.3.2.1 Surface water

The Sukri nadi flows on Morth side of the project area. There are 1% & 2™
order channals, generating in the project area and flowing out in West and
North directions. Some 2™ order streams enter the project area from East
side and flow out across West side. They are rather, ephemeral channals,
flowing in rainy season or a litte bayond.

Further, there are some ponds in the project area which get dry with onset of
summer. Total surface water bodies cover 51.90 ha in the project area.
Surfaca Water quality report for Sukri nadi, assessed al two sites — S, & S in
the buffer zone, is given balow in lable no, — 14.2, Detailed hydrological
studies shall be camied out, during formulation of EINEMP for the proposed
project, The certificate is enclosad as “Anmex. — XVII™.
Table No. - 14.2
Surface Water Quality of Sukri Nadi
Standard : 152296 Class A

| SI. No. | Parameter Sy 8,
1. | pH " 828 8.02
2. | Total Suspended Solids (155} I 1.7 14.2
3. | Total Dissolved Solids (TDS) 284.5 2480
4| Calcium Hardnass as CaCO; | 155 0.4
[ & F Magnesium Hardness as MgCO; . 348 6.6
B. Total Alkalinity 128 38
T Phenolic compound as CsH:OH ! BDL BDL .
8. | Sulphate as 50, 7.6 20.1 g
9. | Chemical Oxygen Demand (COD) 1.78 0.57 . ’ﬁ; o
10. | Dissolved Oxygen (DO) I 625 644 | 7/ &5 o
11, | Bio-chemical Oxygen Demand (BOD) EE 0.36 L ®
at20'C for 5days | Pty S
12, | Oiland Grease ¢ ﬁgﬁ | BﬁL BOL | wb &
B S
Environment Management Plan - - gmised saf) : XV - 33
imn He, 3= a Tk
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| 8. Ne. Parameter P
| 13. | Fluoride F- 0.5 0.5
14, Iron (Fe) - 0.21 0.12
15. | Copper (Cu) BOL BOL
16. | Arsenic (As) BOL BDL
17. | Lead (Pb) ' BOL BOL
18. | Zinc (Zn) "BOL BOL
18. | Boron (B) | BOL BOL
14.3.2.2 Ground Water

The occurrence of groundwater in Rajbar area is mainly controlled by the
topography, physical characteristics and structure of the water bearing
formations, The weathered residuum of the hard rocks as well as the
fracturas, joints, fissures, faults and other zones of discontinuity are the main
water bearing formations of the area. The movement of ground water is
mainly controlled by presence of natural openings in the rock formations, its
continuity and interconnection of joints and fractures. Groundwater in the area
is withdrawn usually by means of open dug wells and hand operated tube
walls.

Ground water Sample results from some buffer zone villages namely Tubed,
Dhobiajharan & Mangra is given below in table no. = 14.3.

Table No. - 14.3
Ground Water Quality of Some Villages in Buffer Zone
Standard : 1510500

. GW, GW, GW,
| - Uiy Tubed | Dhobiajharan | Mangra
Colour Hazen | Colouriess | Colourless | Colourless
Odour = Odouriess | Odouress | Odourless
Taste | " Agrasable Agresable Agreeable
Turbidity NTU 59 171 22
pH - 6.62 7.21 688
" Total Suspended Soids (155) mal 34 12.5 1.8
Total Dissolved Solids (TDS) mg/l 442 5 5571 614
Calcium Hardness as CaCOs mgl 34.9 848 | 124 |
Magnesium Hardness as MgCO, | mgl 25.1 272 | 458
Total Alkaiinity | mgl 104.0 20.0 116.0
Chionde as G- mg/ 2387 | 1898 a7.90
~ | Sulphate as 50. mgll 37 15.1 49.3
. | Nitrite-Nitrogen (NO™N) Mgl | _9.080 0.206 0.124
L k‘%é i
Environment Management Plan Wimar 331 ] L%,,- AV - 4131
e ad O % zan)
ez o) No. 0120 G2AN
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| .8l ' :

| No. | Paraielem Units | ribed | Dhoblajharan | Mangra
14. | Chemical Oxygen Demand| mgl | 2152 s3g4 | 102

(con) . : .
15. | Dissoived Oxygen (DO) | mgl | 428 A% 53
16. | Bio-chemical Owxygen Demand | mg/ 0.975 1.8 2.4
(BOD) at 20°C for 5 days 5

17. | O and Grease mgy BOL BOL | BDL
18. | Fluoride F- N mgA BOL BDL BOL
10, | ron (Fa) mgi 0.148 0.23 0.24
20. | Copper (Cu) mgf BOL BDOL BOL
21. | Arsenic (As) mg/l BOL BDL . BDL
22 | Lead (Pb) mgi BOL BOL BDL
3. | Zinc (Zn) | mgh BOL TBDL BOL

24, | Hexavelent Chromium (Cr ) mg/l BOL BDL BDL
25. | Chromium {Cr) mo/| BOL BDL BOL
26. | Mercury (Hg) gl BOL BOL BOL
27. | Cadmium (Cd) | mgh BDL BDL BOL
28. | Selenium (Se) mg| BOL BOL. BOL
20, | Aluminium [Al) mafl BOL BOL BOL
30. | Boron (B) mg/l BOL | BOL BDL
31. | Total Coliform at 37°C MPMN per BOL BOL BDL

| 100 mi |

Detailed water quality analysis in the project area and buffer zone area will be
coverad during tha EIANEMP formulation of the project.

14.3.2.3 Ground Water Development
Dug wells are the main ground water extraction structures In the project area
lo meet the demand of water for domeslic and agricultural needs. Therefore,
ovarall stage of ground water development is quite low. Thus, there is
sufficient scope for development of ground water to meet the fulure neads. As
per CGWE, Latehar district has overall ground water development of less than

oF
o

proposed mine operalions. There is positive water flow from mine :@%’atuml nbx"

E’-E‘M:“:h @L

2 TE Ty
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drainage. Further al end of mine life, 3 water lagoon is getting created which
would support the floral fauna of the araa and also help agriculiure sector.

WATER BALANCE FLOW DIGRAM

Fumped mine water 2600 kid

After sedimentation tank 2550 kid

industrial Usas 1200

Haul Road - 800
Fixed Sprinklers =120
Workshop = T00

Other Industrial Used - 80

Balance Water 1350

4 ¥ 160mm Borehole
2 bh % B0 kid l
Flantation 480
Balanca 880

Used for Drinking Treated for Domaestlic Treated for discharge to
Water 120 kid uses 800 kid natural channels 90

14.3.2.5 Hydrogeological Study
A detailed Hydrogeological study will be conducled for preparation of
EIA/EMP report for the project area. The study will be assimilated for firming
up Environment Management Plan for the project area in the EIANEMP
documentation.

. ifTI‘|4|3= area where project is envisaged to be opened is about 2 Km. away from
; : ~r£ nearest mine area ie. Sikni mines of Jharkhand Mineral Development
& Corporation. Sikni is a medium size mine.

Wiis =7 Singh
{RECC .1 Person]
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Environment H:n:ﬂm@g 18] AV - 8131




 PROPONENT
| TENUGHAT VIDYUT NIGAM LTD,

The nearest town is Latehar, which is its district town. It is nearly 28 Km.
away. Presently the project and surrounding area is having rural background.
Therefore, ambient air in the proposed project area is of rural sat up. It
therefora, has high level of assimilative capacity for supporting development.
Detailed study will be undertaken during EIAEMP studies for the project. Pre-
mining, ambient air quality data. within project area of a proposed project,
namely Tubed OCPF, on N.W. Side of Rajbar E & D Coal Mine is given below
in table no. 14.4. Air quality for Tubed, Dihi and Simaria villages are given
below for an idea of the air guality in the area. The air quality shows enough
cushion to allow development of a mine.

Table No. - 14.4
Existing Air Quality data in the neighbouring proposed Tubed Project
Season - Pre Monsoon
All figure in mog/m”

| SL No. | Parameters | Tubed Dihi Simaria |
1. SPM 112.4 1135 118.8
2. RPM 28.1 26.5 30.2
3. S0, 13.5 14.4 120 |
4. MOy 155 15.5 l 13.5

14.3.4 Noise and Vibration

Detailz of noise leve! in some buffer zona villages, giving maximum &

minimum noise level is given balow:

Table No. - 14.5
Noise Level in Decibel - Maximum & Minimum
All figure in Decibel
Sl. No. Village | Maximum Level | Minimum Leavel
nﬂ H[ﬂhl' D-ljr nght .l"l_l
1. |Tubed 605 | 409 | 417 | 398 ﬁ»@w;&i’
2. Ambajharan = 608 44 2 43.5 35.6 &?E*J}U
) — .-.-' - - ..r.._"
3 Hesalbar 58.8 43.3 40.5 nﬁf‘ ?f’r»’ o
— _"_""*.T':«f d _'t'-'-'.“-
The noise levels are all within permissible imit @ o "
= - Sirgh |I
: ad Pursen)
Enviranment Hmnﬁﬂ&im VRREY XIV - 7131
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14.3.5 Seil Quality
Details of soil quality shall be analysed during EIA/EMP studies. Howeaver, soil
guality In some buffer zone villages is given in table no. — 14.6.

Table No. - 14.6
Soil Quality in some Buffer Villages
Sl Parameter Unit | Tubed Agricultural | Dhobiajharan

MNo. land Village

1. |pH - 7.3 74

2. | Buik density grmic.c 25 29

3. | Organic matter Yo 0.67 0.65

4. | Sand % 15 19

5 | Sit % 40 42

6. | Clay % 45 39

7. | Texture Y Clayee Clay Loam

8. | Porosity %o 43 42

9. | Water holding % | 44 41 |
10. | Organic carbon % 0.39 0.38

11. [N ppm 12 11 _
12. |P ppm 12 10 |
13 | K ppm 16 B

The above soil guality indicates adequate support for floral development.

14.3.6 Flora and Fauna

The project area and buffer area are having protectad forasts. Some of the
protected forests in and around the project area are Rajbar, Jerang, Renchi,
Darea & Serak. However, foresls have become sparse due to social pressure.
The following are main plant species namely Sal, Tendu, Mahua, Palas,
5 Siesoo, Amaltas, Arjun, Karanj, Gular, Khair exist in the forests. They are all

native species,

The forests have the following Fauna, namely common Langur, Indian Hare,
Sambhar, Nilgai, ?‘gﬁ Percupine, wild dogs, Monitor Lizard, Fox efc.

G

= I|
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It can, therefore, be seen that the flora and fauna found in the forest area are
of commaon type,

Datailed study will be undertaken during EINEMP of the project

14.3.7 Human Settlement

The project area of 1351 ha Is having total of 6 revenue villages namely
Lejang, Jerang, Rajbar, Renchi, Darea & Serak. Out of this, four villages are
likety to get involved in resettlement. The 4 villages, whera from people may
nead relocation are Rajbar, Jerang, Renchl and Darea. Relocation from
Rajbar & Jerang will be partial. A total of about 550 families would be getting
ungatiled. About 3000 persons would have to be settled. R&R plan for these
families shall be prepared as per the detailed guidelines of new land act of
Gol and norms & guidelines of the Jharkhand State regarding Rehabilitation &
Resattlerment. These would form part of the EJA/EMP studies.

14.3.8 Historical Monuments
Mo historical menuments, lie in the project area i.e. core zone and in the study
area, covering 10 km radius around the project area.

14.4 ENVIRONMENTAL IMPACT ASSESSMENT

14.4.1 Land Regime
The proposed changes in land use from present set up to the one's envisaged
due to mining operations, is shown in the Table No.-13.3 in Chaptar-Xil. The
proposed changed land usas are baing shown below in 1able no. — 14.7. Most
of the changed land uses shall be reclaimed for productive uses, Only some
changed uses shall be retained for their public uses. The land uses
envisaged, after reclamation and renovation is given here under,

B — L}
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Table No.- 14.7
Affected & Proposed Reclamation of Land

| 3l | Affected (Changed) @ Area | Tobe | Retainedand | MNon | Forest
No. | LandUses atEndof inha | Reclaimed | Renovated for | Forest
; , Mine Life , ; Public Uses
1. | Excavalion area on 1262 | 1262 = JOB.05 46305
Surface
2. | Elecirical Subsiation 2 2 - 200 | 0.00
3. | Work Shop 2.9 Zz9 | - 280 | D.0O
4. | Store T 19 19 | = 180 | 0.00
5. | CHP & Coal Storage | 12.7 12.7 , 000 | 1270
6. | Magazine | E 10 | - 050 | 0.50
7. |ETP E iR - 060 | 0.60
8. | Road " | - 11 512 | 588
B, | Garland Drain 4.3 - 4.3 226 | 2.04
10. | Office 1.0 - 19 180 | 0.00
11. | Township 10.1 - 10.1 10.10 | 0.00
12. | Embankment 95 . 9.5 575 | 3.75
13. | Sedimentation Tank 0.6 = 0.6 060 | 0.00
14. | Gresn Bell 28.9 289 2204 | 688
Total Impacted 1350 | 1283.7 66.3 | 853.72 496.28
| 16, |LME entry Area | 1 - ) 9 i) 1
t (Undisturbed) For fulure use .
| Grand Total 1351 853.72 497.28
Therafors, the reclamation efforts will be described for 1283.7 ha land. The
land or infra to be left for public uses covering 66.3 ha shall be renovated for
their fulure uses. This has been discussed subsequently, under item 14.5.1.
14.4.2 Water Regime
14?.2 15urface Water

Hn beneficiation of the raw coal has been envisaged in this project. This
averts a major fikely polluter of surface water. The Sukri River in the area is
used by the people in the block. Sukri Nadi remains within embankment and
no polluting effluent would get discharged into the river. Therefore, adverse

impact on main water co is limited. ('\
mﬁ/ A
ol
Viria Jingh 1
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DHher likely sources of surface water pallution are enlisted below:
a. Vvater pumped out of the ming
b. Wash outs from O.B, dumps, coal stock yard ete.
g, Indusfrial effluents from workshop, CHP elc.
d. Domestic effluents from office and residential township.

The detailed estimation of impacts from these activities shall be covered in
proposed EIAEMP. However, envisaged remedial measures have been
suggested in sub chapter 14.5.

14.4.2.2 Ground Water

The ground water will be affected due to opencast mining. Impacl on the
water table will be seen in the radius of influence. The ground water iz used
moestly by dug wells. Therafore, deep sealed aquifers, affected from mining,
will not affect the supply position of ground water in the dug wells. Within the
radius of influence some effect on dug wells is likely 1o be observed. Remedial
measures in the affected zone will be called for. The provision of pumped
water from lagoon and treated mine waler, shall b& made to meet shortage of
water, if any, in the villages.

14.4.3 Air Regime

As discussed at item 14.3.3 the area is having a rural background. The
ambient air will, therefore, have large assimilative capacity. Il can be seen
from table no. 14.2 that existing ambient air quality is good. The activitles in
the project area cover driling, blasting, loading/unloading of coaOB. The coal
ts being transported upto dumping ground and CHP by conveyors. CHP will
only size the coal for transporiation by covered belt conveyor to proposed
siding for railway dispatch, Dust generation aclivities are lhﬂmfme

concentrated inside the pit. Coal from pit will come out by conveyors & %@L}; -
o -=l

to CHF area, on surface. Therefore, impact from mine dust is ass&sgy
level for the ambient air on surface and in outer ambience. I—rm@ﬁr dé‘ﬁa
study will ba undertaken during EIA/EMP for the project area and” f

zone village for air quality impact as ent. G«( i‘ ' "y
% '
i - b
5 R I L | | I
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14.4.4 Noise & Vibration
The noise & vibration are associated with operation of machines and blasting
in the mine. The blasting pattern would be designed so that vibration is
minimized. No blasting in coal is envisaged. Therefore, expacted impacts ara

marginal. However detailed base line study for existing noise lavel will be
carried out during EIA Studies for managing its impact, if required.

14.4.5 Flora/Fauna
The foresl area within the envisaged project area covers 497.28 ha. In the
post mining scanario, it 15 proposad thatl this forest area will have plantation
areas of native trees and part of water lagoon for sustenance of flora & fauna.

14.4.6 Social Regime

Rehabilitation

Six revenue villagas are involved under the proposed project area of 1351 ha.
Of these, in 4 villages, resetlement is also involved. An estimated 581.18 ha
of tenancy agriculture land is involved. A detailed rehabilitation action plan will
be prepared for the affected land owners. It will be based on the socio-
economic study covering, interalia, the population of project area. It will ba
guided by the new act of Gol, covering land acquisition and rehabilitation.
Guidance will also be taken from states R&R policy while preparing R&R,
chapter of EIA/EMP. The post land use scenario shows about 506.48 ha of
agro area are envisaged to be rehabilitated for agriculture, against original
area of 581,18 ha. hence impact is marginal,

Resettlement

As per estimates, about 550 families would be needing relocation, spread
@&, over four villages. The population o be reseftled may be around 3000
“persons, A delalled socio-economic survey of families, getling affectad
7 ncluding needing relocation, will be conducted for EIAVEMP of the project.
" The resettlement colony will ba laid in pursuance of the R&R policy of

f, *,"  Jharkhand State and new act of Gol covering this aspect,
Vi 1 ngr Singh
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145 ENVIRONMENTAL IMPACT MANAGEMENT PLAN

14.5.1 Land Regime
As can be sean from table no, 13.3, the area to be reclaimed for agriculture
uses cover 506.48 ha. Some 537.12 ha is reclaimed as plantation area and
269 ha as water lagoon which includes 133.18 ha of forest land and 135.81
ha of non forest land. About 37.40 ha is relained for public uses. The
reclamation of affected areas is now discussed.

¢ Excavation Area
The excavation area covers 1262 ha. Status of excavation area before
mining and afler mining is shown below in table no. 14.8. This helps to firm

up proposed reclamation area.
Table No. - 14.8
Status of Excavation Area
_ , _ _Area in ha
¥ Land bafore Mining Segmant Mining Proposed Land Use after Reclamation
No. Mining with RL Segment with
Mon | Forest Area Agricul- | Plantation ~ Water Lagoon
| Forest | If ture | Forest Mon Forest
! , | Land Land
. 300 202 | High dump area 502 202 300
| +80 m (agl) (361 Level +
| | 141 Slope)
| 272.48 | 57.52 | High Ground Level 330 211.48 118,52
| Acea {gl) {313 Level + 17
{RL - 450 m} Slope) |
a4 B6 | Ground Lavel Area 150 B4 688 |
(@) (RL420m) |
141,57 | 138.43 | Voud area (bgl) 280 # 0 1 | 133.19 135,81
798.05 | 463.35 Total . 1262 4748 | 49552 | 13310 135
Total - 1262 ——— 'r-:ul 1262

# - 280 = (58 Floor + 59 Batler + 163 Dump)

A
-

e
1. In 502 ha of agl area, 361 ha is level. In this level area, 20 r@ﬂ‘h‘. /.
proposed as agriculture area. Balance 150 ha is proposed to b

for plantation, The slope area of 141 ha will also be prantaq:ﬂ*'-ama To
N

plantation comeas to 300 ha.

-

im
|

2. In 330 ha of high gl area, 313 ha is level and 17 ha s sloped. In 313 ha of

level area, 211.48 ha wuul; EE developed for ﬂgn::uliura1 usas and
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balance 101.52 ha would be covered with plantation. Including 17 ha of
slope araa, total plantation area comes lo 118.52 ha.

3. In 150 ha of gl area, 84 ha will be developed as agriculiure land & balance
66 ha which is forest land will be developed as planiation area.

4. The bgl area of 280 ha will be developed as water lagoon, at 415 m R.L,,
covering 269 ha. Rest 11 ha above 415 R.L. will have plantafion above the
water laveal,

+ Reclamation of 1262 ha is proposed as follows based on detalls

givan above.
Table No. - 14.9
Reclamation of Excavation Area (1262 ha)

| El.No. | FinalLandUses Areainha | Non Forest | Forest
1. | Plantation Area 485.52 164.76 330.76

| 2 Agriculture Area 497.48 487 .48 0
| 3. | Water Body 268.00 135.81 133.19
Total 1262 = T798.05 463.95

» Infrastructure Areas (33.9 ha)

(1} Area proposed to be used for Infrastructure units of the project is 33.9 ha.
The breakup of {refer to Table No. - 13.3) infra units to be dismantled and

to be retained is given below:

Infrastructure to be Non infragtructure to be Mon |
Dismantiad Forest | POt retained Forest | | Orest |
Warkshop 20 | 28 ¢ Garland Drain 43 | 228 2.04
" Store 19 18 0 Embankment 95 575 375 |
with Road at its
top i
Elactrical Sub | 20 2 i !
Station - Sedimentation | o - B
CHPF & Coal| 127 0 127 | Tank : ' |
I 'Etﬂf&m I -
Total 195ha 68ha | 12T ha Total | 144ha | 8.61ha | 579 ha

" Other Areas (25.2 ha)
In addition to various items of infrastructure, there are other items covering
25.2 ha. out of these 2.2 ha covering ETP and Magazine would be
dismantled and 23.0 ha covering Road, Township and office building

wiould be retained.
&
v Sinat %
I xiBar
lﬁ!:.. = fi .:"I =o !
q mﬂ:m“-*r o o |03)/2014-CPAM IV - 14131
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P
Infrastructure to be l Non Forest | Infrastructure to ha:malnndl FHml Forest |

| Dismantied | Forest k 15
[ETP 12 06 08 | Road [ 5.12 588 |
- Township (Colony) | 10.1 101 1]
| Mgl | 4 83 | 93 [IOffce Building 10 i9 0
Totsl | 22ha | 1.1ha | 1.1ha Total 23.0ha | 17.12ha | 588 ha

« Total Infrastructure & Other Arsas
Tobe Dismantled - 21.7ha(19.5ha+ 2.2 ha)

To be Retained — 37.4 ha(14.4 ha+ 23.0 ha)
Total = 591 ha
¢ Infrastructure and other ilems to be relained for public use is briefly
described hereafier.

(I} Road & Garland Drain
11 ha of road and 4.3 ha of garland drain shall be left for public uses, in
the final mine closure plan.

(ii) Office & Township Area
The office covering 1.9 ha shall be renovaled for public uses, The
township area covering 10.1 ha shall be also be maintained for public
uses. In final closure plan these will ba renovated.

(iii) Embankmeant (9.5 ha)
This will be left against the nver. The read on the embankment covering
8.5 ha will serve the public of the area.

(iv) Magazine and E.T.P
The Magazine (1.0 ha) & E.T.P. (1.2 ha) shall be dismantied and cleaned
for agriculiure uses. “f el

(v) Sedimentation Tank (0.6 ha)
It shall be duly fenced for retaining for public uses as waler

UL?%/ ﬁﬁf |

Vijay | i
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» Other Land Uses

(1) Green Belt (28.9 ha)
Green belt all aver the project area will be left as it is. It may serve as
extension of nelghbouring forest areas and will be helpful for betler

ecology.

+ Envisaged Reclamation of Project Land
As discussed in previous pages, the final reclamation of project land as
ervisaged is given hereafter in table no. — 14.10 (Plate No. — 16 A &

16B).
Table No. - 14.10
Reclamation of Project Area (1351 ha)
Sl. No. Final Land Uses Area in ha
Excavated | Infra & Green Total
| ﬁruf Other Belting
1. | Plantation Area 405.52 12,70 28.80 B3r.12
2. | Agriculture Area 407.48 9.00 0.00 506,48
3. | Water Body 268.00 0.00 0.00 268.00
4, Public & Other usas 37.40 0.00 37.40
Total 126200 | 59.10 28.90 | 1350.00
5. Undisturbed  {Incline 0 ' 1 | 1
area) {
Total 1262 (59.1+28.9+1.0) = 89 1351

= Overall Land Status
An overall status of land during pre-use, project life and after post mining
biological reclamation may be sean in table no. — 14.11 placed hereafter.

WVijay K h I
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14.5.1.1 Land Reclamation through Waste Management

14.5.1.1.1 Quality of Rock Waste
The bulk of the overburden rocks are represented by sandsione and shale
followed by their intermediate varieties, i.e. carbonaceous shale, intercalation
of shale and sandstone and sandy clay.

The rocks are fine to medium grained sandstone, sillsions, sandy shale,
carbonaceous shale & coal seams of Barakar & Ranigan] Formation.
Presence of greenish, medium to coarse grained feldspathic sandstona with
pradominant black shale of Barren Measure formation is also seen. Rocks of
Barakar Formation ara grey to greyish white, fine o coarse-grained cross-
bedded and laminated arkosic sandsione, pebble beds, conglomerate and
gray to carbonaceous shale, coal seams and fire clay.

Shale is normally a combination of argillaceous and arenaceous varnieties and
ocour both as in-seam burden and seam partings.

The coal black Is also sean to be covered by mixed type of soil LL.e. sandy,
clayey and loamy varieties.

There are no rock layers showing signs of acidity ste.

14.5.1.1.2 Quantity of Waste & Dumping Schedule

The waste guantity totals to 2119 Mm’. The annual schedule of waste
is.gmalu' management is given below in table no. 14.12. Further, waska
d:sma&l and its technical reclamation schedule, is given below in table no.

iy Ko ST, £
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Table No. — 14.12
Annual Dumping Schedule (Figure in Mbcm)

| Years Total Waste Disposal details of Generated Waste
: Genarated Tempaorary
Duipiing Rehandling Internal Dumping
ey (e Pe— ey [ R i
Waste In | Weste In | Waste in | Waste In | Waste in | Waste in | Waste in i
Mbem Mbem Mbem Mbemi Mbem Mbom Mbem lli“
1 2 3 4 5 3 7 B
¥-1 55 EE [X ES
¥-2 11 16.5 19 18.5 Tiz
Y3 | 22 385 | 2 38.5
Y-4 385 77 385 77
Y-5 [T 121 18 6 5 75
Y-8 a4 165 10 106 34 54
¥-7 50 215 10 118 A0 o
Y-8 56 270 10 126 45 | 144
Y0 55 325 10 138 45 180
¥-10 54 aTa 10 146 a4 FEE]
Y11 52 431 T 153 45 278
Y12 b2 483 s 160 L 323
¥-13 52 535 | 7 187 45 368
Y14 52 587 T 174 45 413
¥-15 52 638 [ 81 45 458
Y18 52 891 7 188 45 03
Y7 52 743 7 105 45 548
Y18 52 705 7 202 | 45 503
Y-19 52 B4T 7 Z08 { 45 638
¥-20 52 Bes 5 214 ar 683 |
Y21 50 g8 | B 223 41 726
Y22 | 50 998 8 229 44 770
¥-23 5 1049 5 5 50 825
V24 | BD 1008 | : ¥ 12 &0 T
¥-25 50 1148 | [ 10 23 50 Y F)
Y28 | 50 | 1188 i 10 g 30
Y-27 50 1249 12 i 50
Y28 | &0 1298 | 12 56 50
¥-29 50 1248 — a8 ) Je. 1 Sy
Y-30 50 1389 14 84 50
¥.31 50 1440 16 100 50
Va3 | s 1490 16 118 50
¥.33 | 50 15409 18 134 50
¥34 | 50 [ 1509 8 | 12 | =0
¥.35 50 1649 16 168 50
Y38 | 50 1899 | 168 184 50
¥-ar 50 1748 B S | S 1 50
Y-38 50 17849 18 2 | - S
¥-39 A7 1848 13 229 47 )
Y40 47 1803 - #’ﬁ -
Y41 47 1940 ‘ b . LR o
Y42 a5 1985 A 1. 45 >
¥-d43 40 228 | [ J ,.-""" | [ 40 o8
"H_r—'
' "b.bré E'r "“ '-ul @
Environmeant Managemeant m-— nia2d Gualili=s P _:H - X - 188
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Years | Total Waste Disposal details of Generated Waste *
Ganarated Temporary
| Dumping Rahandling Internal Dumping !
| [ Cum
Arnnual Cum | Ananual Cum Annual Cum Annual | o

| Wastein | Waste in | Waste in | Waste in | Waste in | Waste in = Wasta in n
| Mbcm Mbcm Mbem Mbom Wbcm Mbem | Mbcm Mbem

Y44 | 40 2065 : 40 2065
Y45 28 2001 25 2091 |
Y48 16 2107 16 2107
¥-A7 10 217 . 10 2117 |
¥-48 2 2118 2 2118

Table No. - 14.13
Dunping_aqbgd_glg (Figure in Mbcm) at 5 Year Interval

Years Total Waste Technical Reclamation of Generated Waste
Annual | Cum | Anpual | Cum | Annual | Cum Annual ,ﬂ;
Waste In | Waste in | Waste in | Waste In | Waste in | Waste in | Waste in i
Mbcm | Mbcm | Mbem | Mbem | Mbem | Mbem | Mbem “h';m
1 2 3 4 [ B T g |
T 1
el — I |
Y1 55 55 §5 | 55 :
¥-3 72 388 2 | 385 =
Y-5 44 121 10 96 25 25
Y-ib 54 aTs 10 148 44 233
Y15 52 639 7 181 45 FT)
Y20 52 BOG 5 214 47| 6EE
[ ¥-28 50 | 1148 10 27 7] 042
Y.a0 | 50 1389 ' 14 B4 50 1754 |
¥-35 50 1648 16 168 50 1588
¥-40 AT 1823 47| 1883
C¥-d5 26 | 2081 26 2001
| ¥-48 2 2118 'y 2118

14.5.1.1.3 Waste Stabilization

. Total waste generated is being stabilized within the excavation area. For this
‘é\ ~lemporary dumping has been envisaged, within the proposed excavation
: c ~.~". area. This waste has been rehandled with a schedule to ensure normal
g i '-f.:"hpmgraﬁs of excavation remains uninterrupted. OF fotal estimated waste of
% 2119 Mm®, some 229 Mm® has been temporarily dumped during 1* year to
" 22" year. From 23" year to 39" year it has been rehandled & backfiled. The

schedule is given in table no. — 14.12 in previous para,

%
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14.5.1.1.4 Raclamation of Excavation Area
Table no. 14.8 gives proposed reclamation of excavation area with break up
into agriculture, plantation and water body after completion of progressive and
final mina closure activities.

14.5.1.1.5 Land Reclamation Activities

The land reclamation activities of excavated area, infra area and green belting
is coverad during productive life of the mine and also small part as a post

closure activity.

= Sequence of Reclamation
Paripheral plantation would be done within 1 year to 57 year. The entire
wasta generated till 4™ year, goes to temporary dump over coal bearing
area located in the West side of proposed excavation area. Thera is no
external dumping. Part of waste generated gets backfilled from 5" year
onwards. Technical reclamation of backfill dump starts from 5% year itself.
Green belts such as peripheral plantation and those surrounding infra
areas and habitational areas, covering an area of 28.8 ha, gets fully
developed by 5" year. From 67 year onwards biological and agricultural
reclamaltion follows technical reclamation with a gap of 75 m from moving
dump edge. The table no. — 14.14 and 14.15 shows 5 year stage wise land
degradation, its technical reclamation and then biological reclamalion. At
the end of productive period of 48 years, a void of 280 ha gets lefl out.
Reclamation of technically reclaimed area of (537.12 — 322) = 215.12 ha
gets left out for biological reclamation for post mining phase. Technically
reclaimed (506.48 — 447) = 5948 ha is also left out for agricultural
raclamation at the end of 48" year considering 1351 ha of project area.
These left out activities are taken up for completion as post mining closure
activities. In the 280 ha void area, water from the nearby Sukn River and
rain fall over the lease area covers upto level of 415 m R.L. covaring Eﬁﬂ,
ha. Rest area of 11 ha in tha void, warmadmpsabwapmpumdmm _
level of 4158 m RL. also gets bio reclaimed during post aﬁ <l
- {"- q, *::;
plantation area. ‘Er

lﬂdw @ﬁ? -IF '*l"l : £ -'IIL |
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Table No. - 14.14

Stage wise Degraded Land Technically Reclaimed

. Area in ha
Production Stage Land Degraded Technically Reclaimed Area
fears Dumg Dump g i
n Infral Back- | (Exin+ BTy
Excv f:‘u others | 1O | flied | Top Others | Belting | 1o
| Eofl) Soil)

1 2 3 4 5 B T E ] 10 11
¥-1 01818 | 70 B8 108 58.1 58,1
Y3 | 200021 | 98 j 86 184 - 59.1 56.1
¥-5 | 202223 § 153 a8 241 48 | 50.1 280ha | 1360
V10 | 202728 | 439 | G 8 §27 | 17 58, 2B0ha | 2050
Y5 | 2082330 535 | B as B23 | 174 3 58.1 280ha | 2620
¥-20 | 203738 | 617 = 86 705 | 222 8 £ 54,1 280ha | 310.0
Y25 | 204243 | 772 E [T 350 | 316 | o g 58. 280ha | 4060
Y.30 | 204748 | 91| .2 BE | 1004 | 4D 58, 268ha | 4940
¥-35 | 205253 | 1034 88 | 1122 | s25 g 58. 288ha | 8130
Y-40 | 205758 | 1138 E 2 [ 88| 1220 | B30 58, 280hs | 7270
y45 | ooeos3 | 1105 | o g 88 | 1zma | 795 | 3 58 280hs | BEI0
Y48 | 208506 | 1262 BE | 1380 | @82 58,7 280he | 10700

[ Posl aaz 501 +280= | 285ha | 13500
Closurs | 2068-60 3391 ha .
¥-51
Undisturbed 1 1
13561 1351
« Infrastructure to be retained - 37.4 ha”

= Backfilled - 982 ha
s WVoid - 280 ha
& Slant Plantation — 11 ha
L Infra & Others — B3 ha
4  Infra & Others - 59.1 ha
%  Green Belting - 28.9 ha
Total - 1350 ha
“Total Project Area~ 1351 ha
hﬂﬂf :":l'
- % E P t EE
o (=4 ka4 \
wiiay ‘!";1 | A A
uosngnised [ wselM |
imuwmﬂ;ted - b5l

Infra Others to be dismantied - 21.7 ha |

59.1 ha + Green Belt — 28.8 ha
=501+ 28.9=88 ha

Environment Management Plan
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Table No. = 14.15
Stage wise Biological Reclamation

Ares lmha
| Production Stage Biologically Reciaimed Area i
- icul- | Pl Water {:E:-.hw Land Un | roumi
Agr anta- pany
i Won | Body | (infrs | ToU (Retu- | Disturbed
Retainad) mad)
¥-1 2018-10
¥-3 202021
Y3 2022-23 | |
Y-10 | 2027-28 3 43 46 1
¥-15 2082-33 16 &1 a7 1 |
Y-20 | 2037-38 0 114 144 i |
Y-26 | 2042-43 a5 152 237 £ |
¥-30 Z047-48 141 180 M 1 i
¥-35 | Jps2.53 177 245 422 1
Y-20 | 205758 213 00 513 1
Y-45 | 208263 330 311 641 1
Y48 | 208566 | 4474 | 3224 769 1
Post |
Closure - NP U S
— Y-51 2065880 | S0648 | 53712 | 260 | 374 1350 | #07.23 1.0
Undisturbaed , 1 1351
# - After the end of 48" year, 50.48 ha of agricultural land and 215.12 ha of
plantation to be done during post mining recltamation,
=« Stage Plans
Technical, biological, agricultural reclamation besides water lagoon may
ba saan in the stage plans starting from Plate No. — 15 A upto 16 B. The
above reclamation activities over specific areas may be sean in different
colours.
s Plantation Area
a) Backfilled areas shall be technically reclaimed by dozing & leveling at
planned R.L. for tha site.
b) Top soil shall be spread over the area keeping about 75 m distance
from edge of the waste dumping. '
c) Plantation of plant saplings shall be underaken during beginning %:\
MONSO0N SEasoN. &+,
d) Regular watering and after care, including manuring, I i
undertaken by the hijred agency for 3 years period f@’ ime of ,;;,}“"
Pﬂntﬂmn- {-ﬂ_% @ o __IF\*\.
viro M A ru:i‘h ) XV - 23131
En nmant Manage pisad i 2fified Ferscn] 1 s
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» Agriculture Area

a) Technical reclamation of backfilled area shall be undertaken, keeping
75 m distance from edge of waste dump, at planned R.L. for the site.

b} Top socil shall be spread over the above area.

¢} Bunds of soill sub soil shall be raised, about 0.9 m high, above the
lavel surface, for retention of soil and water for agriculture purposes.

d) In initial years, coarse grains shall be raised over the prepared area,
having organic waste as residue, to increase the fertility of the soil for
bettar grains in later yaars.

14.5.1.1.6 Prevention of Siltation, Erosion and Dust Generation from Dumps

Provision of toe wall has been kepl around temporary dump to arrest siltation
materials and prevenl its outflow. To prevent dust generation, provision of
greening of lemporary dumps has been kept. Perennial green grasses shall
be raised over temporary dumps. No toxic matter is present in the waste rock
material, Siltation & erosion from intemal dumps shall be lead to mine sump.
Regular cleaning of the sump shall be ensured. Siabilized dumps shall ba
covered with systematic plantation fo prevent dust generation. No toxic waste
is anticipated.

14.5.1.2 Top Soil Management

14.5.1.2.1 Top Soll at Rajbar E & D Coal Mine

Adequate thickness of soll cover is avallable all over the axcavation area of
1262 ha. The top 0.4 m of this cover is being considered as top soil. As
proposed in the mining plan this lop soil would be separately excavated,
transported and temporarily stacked in the North Western part of the block
ovar an araa of 20 ha. The lecation has been shown in the stage plan. After

40" yaar of mine excavation this location would change to backfiled level
. EI'E-H as shown in the stage plan.

g 'H.E 1.2.2 Preservation of Top Soil

J‘o*”

In order to preserve lop soll, limber trees cannot be planted over thase
dumps, because if planted, their root system would pose problem when top
soil would be rehandied for spreading over backfiled area. To prevent
deteriorations of the soil, the species to be raised on the top soil dump, should

therefore be such thu%/gbﬂhly bind the ﬁm also contribute

Environment Management Plan .31 Kumar Si~1f
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towards the anrichment of the top soil. Fodder grasses or leguminous crops
would be a good choice. Therefore, if would be raised annually. These crops
being close to soil and being dense would act as a barrier between rain waler
flow and the soil. Erosion of soil would thus be prevented.

14.5.1.2.3 Action Plan for Top Soil Management
It pertinent to mention that entire top soil would not be removed in one go,
because of two reasons. Firstly the space required for dumping would be
large and secondly the top soll stored for a long time would deteriorate in
quality. It may gat washed away dudng rains unless protected. Further,
leaching of elements from the soil may lake place due to continued exposure
over the long period of mine life. Therefore, top soil would be removed from
the mining area for first 5 years. Backfiling would start in the 5" year. After
two years of backfiling, around 7" year biological reclamation of internal
dump would commence. The top soil required would be rehandled from the
temporary dump of top sofl stacked over 20 ha. From 10" year onwards
collection of top soil and s spreading over backfill area would go on
simultaneously. Surplus top soll only would be stacked over 20 ha top =oil
temporary dump. This process would continue till the entire top soil is
rehandled for biological reclamation. The top soil would be stacked
temporarily and would be regularly used and stacked. The top soil dump
would be created in North-Wast sagmant of excavation area. By 20 year, it is
covering about 20 ha area. The soil would be stacked during initial 5 years
and then only unused soil gats accumulated after concurrent uses. The soil
dump would be gresned with grass for retaining the microbes of the soil. A
table no. — 14,16 for waste managemenl provides details of iop =oil generated
gvary five year besides its distribution and spreading over intemal dump/
backfilling. Another table no. — 15.16 provides precise detail for the area
embankment, internal dump and green belt besides quantity of soil _
in spreading over these areas. The estimated cost is T ﬁ%“&"mm% ;

greening, storage & utilization of top soil management is di@d in I,ﬂm & fable &

ne. — 14.16 and 14.17 phmdﬁiﬁf// & @. "{!"J -, :3}"
@1“

oS
"..-l 'w
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Table No. - 14.16
Waste Managemaent (Figures in Mm™)

Internal
Temporary Embankment
Cumulative OB Dump/
Year/ Removal i Backfillin & Drows Bot)
- (Cumulative) % | (Cumulative)
Stage {Cumulativa)
Top | Total T T T
® om oB| P|loe | ®|los| '™
Soil Waste Soil Sofl Soll
"1 Year 0.1 54 56 | 50 | = - - | 04 | 0.05
3™ Year 0.4 | 38.1 385 |[38.15| 0.25 - - - 0.10
5" Year 06 | 1204 | 121 9% | 0.45 | 25 - - -
10 Year |18 | 3772 | 379 | 146 | 145 [ 2328 | 02 | = -
15" Year 2.1 | 6360 | B39 | 181 | 158 | 4575 | 0.5
20" Year | 2.5 | 8065 @ B899 | 214 | 1.70 | 6842 | 0B | = =
25" Year | 3.1 | 11459 1148 | 207 | 1.85 | 408 | 1.2
30 Year | 3.7 | 13953 1398 | 84 | 200 [12523] 1.7 | - =
35" Year | 4.1 | 16440 1649 | 61 | 1.05 | 15858 2.2
40 Year 46 | 1888.4 | 1893 = 190 (48800 2.7 | - 3
45" year | 4.8 | 20862 2081 | - | 1.45 |2087.7 | 3.3
48" Year | 5.0 lzi'ﬁ.ﬂ 2118 | = | 100 (21140 40 | = -
M+ 1 SR |
"Url]':l"f ¥ . = zraon)
R Q1-CPAM |
A e igee s 5 = T8
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Table No, - 14.17
Top Soil Management - (Including Action plan for Top Soil mamnganmnt}

| Top Soil Used "Mm™
Spraading ovar
ot T (RPN Eorimcyipnai s [fbesin e Total
Yo Ramowal K o Dump Area Area utilized Top
Stage "M ::m:ﬁu] | I Sq.Km. | (Cumulstive) Soill
{Cumulathne] e | Tou ey , You | Ares | Top | Ares | Top {Curmulative)
{Sq.  Soil | (Sq. | Soil | (5q. | Soil | (Sq. | Soll
. Km.) | (Mm') | Km.) | (Mm%)  Km.) | (Mm’) | Km) | (Mm")
1™ Yaar (1111 0,085 | 0020 | 0f0 | 0.030 ouGst
EdT 0.384 | 0347 | 00051 01159
| 5" Year 0812 | 0.1151
0" Year 1766 042 | 01768 T 02918
15" Waar 2112 093 | 04248 | 05380
20" Year 2 468 144 | D.6TI8 | 0.787%
| 257 Yaar 3,066 18065 | 11571 12722 |
30" Yaar 3.664 2471 | 1.6414 17685 |
35" vear 4108 _ 35955 | 2.0875 1 2amT |
40" Yaar 4852 ' 502 | 25318 | 28408
45" Yoar 4,408 8.21 | 3.2485 | 3.3636
43" Year 5.048 : 740 |3eesz| [ | 40783
[ Post
5 0020 | 883 | 47B7E 0.417 | 04254 5.0480
14.5.2 Water Regime

Treatment and disposal of water from the mine

The following preventive measures will be adopted to maintain the wataer

quality within statutory sustainable levels, during the project operational

stages.

1. Maintaining proper gradient for drainage of water on the bench floors and
construction of water drains using local matarial to prevent soil erosion and
uncontrofled descent of water on the dump slopes.

2. Construction of garland drains of suitable size around mine area, with
proper gradiant, to prevent rain water from entering into excavation area.
regular cleaning of these drains from deposited silt stc.

3. Construction of seftling and sadimantation pond of adequate size to co -
the mine discharge water to allow sattlement of suspended solids g”ff’“’ﬂ

!
storage after necessary treatment. The treated water will heﬂ:‘_ for dl.n;iﬁ"
suppression, green belt development and other needs of (iplﬂz«:z f’f s

i it A
4, Construction of garland n around coal stock yard/coa biinker, Sa v
el . , X ; o
Envirenment Managems EE&;‘;?E il .I:.-Iiﬁ-zd“F.‘:'l-l - — WV - 27734
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5. Desilting of sedimentation ponds/drains at regular intervals.

8. Tha high dumps will ba provided with inner slopes on top flat surface and
through a system of drains and masonry chutes and channels. The watar
will be allowed o descent into surrounding gardand drains, so as to
minimize the effects of ercsion arising out of uncontrofled descent of
water.

7. Effluents from workshop, garage or wash areas will be treated through
grease / oil traps and then In sedimentation pond and recycled for use
again in the workshop! wash area.

8. Check dams will be provided al vulnerable places to amest erosion and
sudden descent of water, as well as for recharge of ground watar.

0. Separate sewage system and treatment plant for domestic sewage &
office sewage eic. will be set up for proper treatment of these and for
reuse of recovered water in green belt, elc. The sofid waste from
sewerage plant of the colony & office will be used as manure over the
plantation areas.

14.5.3 Air Regime
During the mining operations, impact on air quality will be effectively
controlled both by preventive and suppressive measures listed below:

Drilling
= Usage of Drill bits in good condition
= Wel driliing to prevent generation of dust.

Blasting
P Well designed blast by effective stemming and use of milli second delay
_ detonators — Every blast should be properly designed lo see that the
optimum breakage occurs without generating fines.
Avoiding blasting during high wind periods where the fine dust is likely
to be carried out affecting the ambient air quality.
Use of delay detonators to keep the noise as well as vibration level
within the prescribed imits.

Conducting muffliad blasting to avoid disturbance. 5
s
- o ity 1
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Transportation

3 Proper maintenance of haul read and other roads

2 Black topping of roads, whose lay is permanent and for longer duration.

> Frequenl water spraying / sprinkling on the roads, stock-piles, OB
dumps and transfer points where dust is generated. Water sprinkling
through Stationary water sprinkling system on permanent haul roads
and possible places of dust generation.

= Development of extensive green bel/ bamiers around mine, cosl

handling plant, workshop, along the roads, periphery of the mine etc.

Coal Handling Plant

g

=

b

B
=

The coal sizer =100 mm to =50 mm shall be located in an enclosed
area to prevent propagation of dust.

The plant to ba routinely maintained, to avert excessive noise and
vibration.

Shall have inbuilt nozzles for spraying water in the form of mist (Dry
fogging) for efficient dust suppression at the feed hoppear and transport
points.

All the intarnal roads In CHP area are to be made pucca.

Stacking of coal in proper location with proper stack geometry.

From the above descripfion, it is evident that adverse impact on air guality dus
to these cperation in the project will be minimized,

14.5.4 Noise & Vibration
The noisa from O.C. working will slightly affect the neighboring villages some
of them are within half a km away from proposed quarry edge. A 30 melre
green bamier has been proposed to avert entry of dust & noise info the
villagas. The quarry is quite deep and activities causing noise will remain
confined. Tha green barrier will also avert noise antry.

Mitigational Measures to Control Vibration
Protective measuras for control of vibration would be taken as given below:

1)

2)
3)

The peak particle velocity (ppv) of ground vibration will be kept below 10
mmis for 8-25 hz frequency range through optimally controlled biasting.
fechnigueas after necessary figld trials.

Fixation of amount of explosives charged per delay optima &",b
Vibration study will also be camied out at appropriate i .;nbiim miost

ideal and optimal blastin ram : fg o
Qo — 'ﬁ' >
Sl el
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4} Short delay detonators to be usad in preferance to detonating fusa,

5) Loosaning of rock mass will be done by the blasting of 7 to 20 m deep and
by 250/383 mm diameter blast holes. Millie-second delay datonators have
been envisaged to minimize the ground vibration. Use of non electric
detonators will be used wherever required. Blast vibration studias will ba
conducted to oplimize the burden & spacing and explosive requirement so
as to minimiza the vibration effect due to the biasting.

Mitigational Measures In Blasting

1) Blasting will be camied out in a periodical manner 50 as to minimize the
impact on the Iocal habitants and the faunal spacias.

2) Driling and charging pattem will be ideally formulated, with less explosive
charge, etc. after field trials.

3) Suitable initiating sequence and millisecond delay detonators will be used
for blasting.

4) To contain fly mocks, stemming column will not be less than burden of the
hole. Blasting area will atso be muffied, if necessary, to prevent fly rocks
propagation.

5) Proper care and supervision during blasting by a competenl and
experienced supervisory person of the rank of under/ agsistant coal mina
manager.

14.5.5 Flora/ Fauna Regime
It iz sean that on the project area which is having 497.28 ha of forest cover,
would have about 537.12 ha of greenery including plantation in the final
closure scenario. This shows sustenance of present green cover. There is
also creation of a permanant waler lagoon covering about 269 ha area. This
will ensura better environment for the flora and fauna in the area during post
mining period. The post mining phasa appeaars to be better for environment
and for florafauna regime in view of a dependable water source.,

o

4.5.6 Soclal Regime

. ® = Tha relocation of people being affected by this project will be ensured as per

" new act of Gol and the R & R policy of Govt, of Jharkhand. The policy lays

down total guideline for rehabilitation & resettiement. Therefore, a detailed

action plan for the PAP's will be prepared under the EIAf EMP formulation for

the project. { Q- P Y @x
; -
Viizy Kumar Si"ﬂh
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14.5.7 C.5.R Action Plan

A detailed action plan would be prepared by the proponant to cover villages
within 10 Km, for their overall upliftment. This would form part of EIA/EMP.
The broad areas of Improvement considered under CSR for neighbouring
community would be;

14.6

1.
2.
3.

o,

Improvemeant in medical and health care system

Improvement in educational services

Infrastructural bettarment through better roads, lighting and
communicational systems

Betterment of drinking water faciliies.

Vocational training faciliies for local eligible youth to enable them to
seek employment in suitable project operations and other employment
agencies like Govt., PSUS afc.

Improvemnent of irmgational faciliies for agricultural areas to boost the
land productivity in this rural area.

MONITORING SCHEDULE FOR ENVIRONMENTAL INGREDIENTS

The following schedule for routine monitering of environmental ingredients in
suggested. However, it should be clearly understood that, SPCB while
granting Consent to Operate, lays down menitoring guidelines, which are fo
be complied.

Table No. = 14.18
Monitoring Schadule for Environmental Ingredients

T Frequency of

8l. No. Component Monitoring
Air Quality Twice a month |
Effiuent & Ground Water Quality Dnce a menth ]
Ground Water Level in Impact Zone | Pre, Post Monsoon &

Pra Summer

Molse Level Once a month =
Buffer Zone Soil Quality Once in 5 years l
Study of Flora & Fauna Once in 5 years !

= i A

off = FEE

Wilay o mar Singh
(Reoe, o zoa .wakiied Parsan)
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CHAPTER - XV

PROGRESSIVE & FINAL MINE CLOSURE PLAN

15.1 INTRODUCTION

The Rajbar E & D Coal Mine has baen aliotted as a coal block to M/s TWVNL
vide Allotment Order No. 103/19/2015/NA dated 30-08-2015 enclosed as
“Annax — I”, to be read with Comigendum No. 1 dated 21.12.2016, placed as
“Annex. = | A”. The coal mine block is located in Auranga Coalfield, in the
State of Jharkhand. The coal produced from the block is for use in the
proposed extension of the thermal power station of M/s TVNL near Lalpania
vilage adjacent to Tenughat Reservoir area, in the State of Jharkhand. TVNL
is a State Gowt. Underaking. Any surplus coal from the block shall be
disposed as per the then Central Govermment's guidelines.

Owner

The proponent Mis Tenughat Vidyui Nigam Lid. (TVNL) is a State Gowi.
Undertaking. Their existing power units and proposed units lie in Bokaro
District in the State of Jharkhand.

Address of M's TVNL is given in Chapter-l, page no. - I-1.

Location

The proposed coal project is lecated in revenue villages of Jerang, Rajbar,
& Lﬁjang. Renchi, Darea & Serak. They lie in Balumath, Chandwa & Latehar
" “ravenue Anchals of Latehar District, in the State of Jharkhand. The nearest
* “railhead is Chetar Railway Station on the Gomoh-Barkakana-Dehri on Sone
] loop line of East Cantral Kailway.

The block falls in the Survey of India toposheat No., F45AE. Locational 3-
communicational details are covered in Chapter-1l at item 3.1 A Emtl rtan':-ﬂ ‘.!r

@}

= |
i ud I\..:uﬂllfﬂl..: _'.'.'_-..I'I';
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Present Land Uses of Proposed Project Area/ Lease Area
The present land uses in the proposed projact area is given below in Table
Mo.-15.1. Prasently thara is no granted lease area for the mina.

Table No. - 15.1
Presant Land Uses of proposed Project Area
Major Class Land Use Area in ha
of Land
'_&Eﬂﬂlftural 553.59
. Township =
 Grazing : -
Barren 20.09
Tenancy Water Bodies 0.74
Foad =
Community | -
Inhabitated | B.76
__| Village =
Sub Total 581.18
' Agricultural 109.40
Township -
Grazing/Other -
Govt, Non Road 18.20
Forast Water Bodias 51.16
Barran 88.22
Other 5.56
Divsthan, School, Play ground efc. :
Sub Total 272.54 |
Resarva | -
Faorast Protacted 495,20
| C-J-B-) e _ 208
Sub Total 497.28
| FreaHold |[MNona T -
| Grand Total 1351 |

-

Land Uses of the project area in three stages of Mining
The proposed project area covers 1351 ha of surface area. However, 1320 ha

of coal bearing area is for mining rights and 31 ha is for surface rights. The

present land uses, shown in Table No.-15.1, will undergo changes for n:amﬂep e /,__f
out the mining and other associated activities. However, during a

life itself, land reclamation will be slarted and will continue in the eb&u

areas, Green belts will be dam:e.ﬁm the inifial ','aara of pn:ﬂﬁ' Il,fe-bﬂﬁsa
r

Progresaive & Final Mine {‘.‘Imura Fi'[nn ;_,q] L $ - 242
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activities form part of progressive closure as they dovetail into final closure
land uses, Then, after cessation of the coal winning, the changed land forms
will be subjected fo final reclamation activities. After completion of these post
mining final reciamation steps, the post mining land uses would get firmed up.

The present & envisaged land uses, covering the three stages of mine life, is
shown hereafter in Table No.-15.2.

Table No. - 15.2
Land Uses of the project area in three stages of Mining
All area in ha
Present Land Uses Proposed Land Uses Land Uses |
Post 1
T of End of Mins Closurs
L-’: d Area Type of Lisa Land Area ok L
Reclamation
Tenancy | 581.18 | Excavation Area 1262.00
Govt. NF 272.54 | Backitied Area QEZ.00 |
Forest | Excavated Void 280.00 |
Reserve Togs Sodl Dump
Protected | 495.20 | External Dump
iC-J-B- 208 Infrastructere 33.00 33.90
Agricuitural g0G.48
Flantathon Ares 28,90 28.00 53712
Water Body 360,00
Public/ Com Usa 1100 11.00 370 |
e Lsa 14.20 14.20
Undisturbed! MR for UG 1.00 1.00 100
Total 135100 Total 1351.00 13541.00 13541.00

15.1.1 Reasons for Closure
A. Exhaustion of Reserves

hma o, '1 ! B =
Progressive & Final Ming chﬁﬂflﬂm 4. 29 05.2015]

3 _Main reason for closure of a mine would be Exhaustion of Coal Reserves,
'ﬂ'ru cesszation of the coal mining operations, i.a. closure of this mine is
4 planned after 48 years of the start of productive mine life. The life
envisaged may vary within a few years depending on working conditions
and esfimated geological
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B. However, thera could be other circumstances causing premature closure
of the mine. Some of the possible reasons for likely premature closura are
envisaged as follows:

1) Safety; “Mine" may have fo be closed down, under order of DGMS, on
account of unexpected adverse geo-technical condition which may make
continuation of the mining operations unsafe.

2) Economy; "Mine” may be required to be closed down on account of
changes in the sconomic environment at nationall international level
including fack of demand and development of altemative cheaper energy

3) Requlatory and Policy Issues: "Mine” may have to be closed down on
account of Environmental and other Regulatory considerations where the
Propanant is directed to do so by the concermned Govt. Authorities.

4) Force Majeure: “Mine” may close down on occurrences of circumstances
leading o Force Majeurs. These causes or circumstiances could include
acts of God, acts of war (whether war be declared or not), invasion,
insurrection, riot, etc.

5) Natural Calamity: There may be such calamity which could damage the
mining system and force stopoage of system and result in stoppage of the
e,

6) Sccial Pressure: "Mine” may be forced to be closed down on account of
disturbances causad by some Social Elements, where the situations may
go beyond the control of Administrative machinery of State Govl. with
serious breakdown of law & order.

Nevertheless, In the present scenario in this planned mine, it is not
foresean that any of the above circumstances could lead to mine d:rsl.n'e
However, this conceptual Final Mine Closure Plan would be able to gﬁ&
the final closure activities even for such unforeseen mtmthna

T [ S EE P S Py e
Progressive & Final Mine ClogmPian: 1o 3401205, 20 14-CPAM . XV - 4142
Dated- 29.05.2015) i
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15.1.2 Statutory Obligations
Some major approvals to be obtained for starting a mine, is shown in table

no. — 15.3.
Table No. - 15.3
Statutory Obligations 3
Sl. | Approvals/ Clearanes Authority Status
MNo.
1. | Mining Plan with Mine | MoC, Gol Submitied to MoC in
Closure Plan January 20186, then
December 2017 and now
being submitted in October
2018. Approval awaited.
2 | Environmental Clearance | MoEF & CC, Gol To be obtained.
3. | Forestry Clearance MoEF & CC, Gol To be obtained.
4. | Consent to Establish S.P.CB. To be obtained.
5, | Grant of Lease State Govt To be obtained.
6. | Consent to Operate S.P.CB. To be obtained.
7. | Approval for Water Uses | Central Ground  Water  To be obtained.
Authorityl  State  Water |
Resources
"8 | Approval for Explosive | Chisf Controller  of | To be obtained.
Storage & Usss Explosives, Nagpur
8. | Approval from Coal | C.C. Office, Kolkatta To be obtained.
Controllar for  Mine
Opening ]
10. | Permissions from DGMS | DGMS, Gol To be obtained,
| for starting & working the
L mine

All above approvals will be taken once the mining plan is approved. Al
present, no approval exists; therefore, no statutory obligations have arisen,
However, the proponent company e, Mis TENUGHAT VIDYUT NIGAM LTD.
jh-rnhy solemnly undertake to comply with all statutory obligations,
/" which would arise from regulatory approvals, for working the mine.

4 15,1 3 Closure Plan Preparation I ﬂ*HL
i Mining Plan (including Mine Closure Plan) was submitied to Board of Director
s of TVNL. Minutes of the meeting of the Board is enclosed as Annex. — I in
Progressive & Fimlﬂlmﬂluﬂiﬂm_g.:ﬂ.a. ,,,-.,,, ) I| = Xv-5i4z -

H=gi n Mo 34012 DE2U 14 rAM
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15.2

this Mining Plan. In the minutas, Board resclved under item no. 54/09 as
follows:

"RESOLVED THAT approval ba and hereby accorded for submission of
Mining Plan (Including Mine Closure Plan) of Rajbar E & D coal mine, as per
the Observations and Guidelines of MoC, Gol and making presentation of the
same for its approval from the Ministry of Coal, Govt. of India”.

“RESOLVED FURTHER THAT Sr Vijay Kumar Singh (associated with Mis
Gondwana Geotech Services Pvt, Ltd.), the Recognized Qualified Parson
(RQP) be and hereby authorized alongwith officers of Nigam for making
presentation required for the purpose of approval of this Mining Plan
{Including Mine Closure Plan) of the Coal Mine”.

"RESOLVED FURTHER THAT approval be and hereby accorded for assured
support to TVNL for financial provisions estimated at Rs. 475.52 crores for
progressive & final mine closure activities of Rajbar E & D coal mine, which is
spelt out in the referred Mining Plan (Including Mine Closure Plan) for Rajbar
E & D coal mina”,

“RESOLVED FURTHER THAT MD, TVYNL ba and hereby authorized to do all
needful actions in this regard including other provision required by MoC, Gol
for completing the mine closure activities”,

MINE DESCRIPTION

15.2.1 Geology

15.2.1.1 General

The Rajbar € & D Coal Mine is situated in the north eastem part of Auranga
Coalfield. The allotted block area to the proponent is spread over 1487 ha
compnsing formations of Lower Gondwana Group; um:ﬁf:rfunnaiﬂ]r u'u'ar!','lng

il '-l|:|'..

the Pre-Cambrian rocks. ey gt iadin

o E ot et "i.‘i-{'.
The Barakar is the principal coal bearing formation in tha block. @ thEr
Ranigan] formation also contains two seams and this ﬂdds

reserves, There are saven _,..-'mm E!afale;ar mﬁ n. Thasg‘ﬂ’m

Progressive & Final Mina Closure Pldnay KL= 51000

LD Tiged GuUanT .n..._'-
.:nﬁ'ﬁ-.l.l"ﬂ:l.zl-l':':lll_-:.ll-...l nll‘
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e

designated as | o VIl. The 2 seams of Ranigan| formation are named R1 &
R2. Most of the coal seams are interbanded in nature and exhibit split section
development pattern both in sirike and dip directions. There are variations in
thickness and fithological characters of inter-seam partings. In total, there are
19 coal horizons, 17 in Barakar measures & 2 layers in Ranigan].

On the basis of relevant geclogical data of Rajbar E & D Coeal Mine, it is found
that Talchir, Barakar, Barren Measures and Raniganj Formations of the Lower
Gondwana Group lie unconformably over the Pre-Cambrian metamorphics.

A generalized geological succession of this coal block is given in table no. -
4.4 in Chapter IV.

15.2.1.2 Geological Structure

15.2.1.2.1 Fault
A total of seven faults have been interpreted in Rajbar E & D Coal Mine on the
basis of core logging, floor contour plan of every seam and disposition of coal
seams. The block basin is shallow in the northem and eastern part and
deeper in the south western portion. The detalls of faulls are given in Table
no, - 4.6 in Chapter IV,

15.2.1.2.2 Strike and Dip
The Rajbar E&D Coal Mine has got dissected due to two systems of nomal
faults of Auranga basin. The regional trend of the bedding in general, varias
& from N-8 to NNW-SSE. The variation of dip ranges from 6" to 14" towards
> South. However the amount of dip, in general varies from 6 to 10" towards

are very common, particularly near the faults. In the Northem part of the Dﬂ
the beds sirike East-West with Southerly dips. —

" 15.2.1.3 Rock Type B

The bulk of the overburden rocks are represented by sandstone and shale il :

followed by their intermediate varneties, i.e. onaceous Shale, intarcalation
of shale and sandstone and sandy clay.

Prog T
s &l i I
‘I T F‘%TEEM T
ressive & Final Mine Closure Plan  (Reco.. o= e
[Humgr.il%nr Mo i le :l....l.-lﬂk.'l.-ﬂ .

bated- 29.05 2015] q
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The block is also sean to be covered by mixed type of soil L.e. sandy, clayey
and loamy.

The rocks are non-acidie and non-toxic.

15.2.1.4 Topography

The proposed Rajbar E & D Coal project area of 1351 ha falls in the Palamu
plateau of Chhotanagpur Gneissic Complex. In general, the topography of the
area is mildly undulating and the general slope is towards NW. Due Io
undulating nature of the land, a number of natural ponds have got formed.
General elevation in the allotied area is around 440 m above MSL. The
maximum elavation inside the project area is around 471 m. in the south-
sastern part, whereas minimum elevation is around 415 m above the MSL in
the north-westem part of the block,

Nearly 37% of the project area is covered with forest areas located in Rajbar,
Jerang, Renchi, Darea & Serak villages. Rest of the area is covered with
agricultural land, habitation area, roads etc. and water bodies.

Tha drainage pattern of the Coalfield is mainly controlled by Auranga River.
The Sukri River, one of the important tribularies of the Auranga, fiows from
east to west over the entire length of the Rajbar E & D Project area, along its
northem boundary. Some 1% & 2™ order channels join the Sukri River. The
flow direction of the water channels is generally towards NW. These water
channels join Sukr River. They are quite shallow. fﬁﬁa

——

15.2.2 Coal Reserves

15.2.2.1 General
in the Rajbar E & D Coal Mine, occumence of 9 coal seams with splits (19
coal horizons) have been identified and proved. All the 19 identified coal
horizons are mineable and hence have been considered for coal ressrve
estimation. Seams belonging to the Barakar Formation are IT, IE!.(:l-Fr B, e,
MIMe MIF} VB, VIIM

'
..

& . i 20
oAk

Progressive & Final Mins cmﬂiiﬂﬂiﬁi"m:; gg_ué.
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younger coal seams e Seam-R-1 & Seam-R-2 belong to Ranigan]
Formation.

A study of disposition of coal seams, their structure, thickness as well as
depth from surface reveals that the coal seams of the block, upto [l Seam
Botiom are mineable by opan cast mining. The estimation of reserve of the
coal seams have been dona on the basis of data obtained from exploratory
driling and geological mapping. The reserve of the coal is of "Proved”
category as per ISP classification.

15.2.2.2 Categorization of Reserves

Reserve of all the 19 coal horizons have been placed in "Proved” catagory as
per ISP norms. Total reserve has been assessed within coal bearing area of
1487 ha. Total geological reserves have bean astimated at 708,03 Mt. Of this,
reserves in Seam | & I, envicaged to be worked by underground mining
comes to 131.17 ML Balance 574 86 Ml from Seam |l Bottom and above has
been assessed for opencasiability. The seam wise & grade wise reserve
(based on GCV) has been given in table no. — 4.14 in Chapter IV.

15.2.3 Method of Mining

With a view to maximize coal extraction percentage and meet the requirameant
of End Use Plant, opancast mining method has bean salected. In order to
exiract 420.22 Mt of coal, upto Seam lll Bottom, an annual targeted capacity
of 10 MTPA has been envisaged. Even with high capacity of 10 MTPA, for
this difficult mine, productive mine life goes up to 48 years. For mining, somea
2119 Mbem rock waste would have to be removed at annual rate of about 50
Mbem. Tha average siripping ratio comes 1o 1:5.04,

Afterstudying the nature of Rajbar coal deposit, its high stripping ratio {1:5.31)
> _ifd-rlal! the 19 layers of coal, the bottom 4 layers of Seam | & Il have been
al proposed for underground mining through inclines located near Seam |
“"..  Bottom incrop in North-East corner. The 0.C. pit will be opened from Saam Ili
" Bottom seam. To provide accommodation for rock waste within backfill area, a
strategy has been adopted to create two level backfill. Further, the mine will
be opened more or lass, 207 to 20" off, from the stike and parallel to

metamorphic Morth-South edge. This will allow early backfilling, The first layer

Progreasive & Final Mine Eiﬁu:lﬁrgwa; Qsalifics rersan) . XV -5y42
IR
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of usual backfill wasle would be frem the floor of Seam Il Bottorn upto ground
level i.e. bgl dump. The second upper layer of backfill would follow it with a
horizontal gap of 60 m. This layer goes up to 90 m above ground level i.e. as
agl dump. Dus to high stripping ratio, temporary dumping of wasle has to be
done, in the mine life upto 22" years. This temporarily dumped waste would
be rehandled from 23" year onwards & continue up to 38" vear of mine life,
theraby ensuring clear space for unhindered mining during total mine fife.

Shovel dumper mining has been selected for OBR. High capacity shovel of 40
m* bucket and 360 t Rear dumper have been chosen for removal of thick
overburden and interburden. For average thick rock partings, 12 m” bucket
shovel and 120 t rear dumper have been chosen. For thinner partings, ripper
dozer has also been envisaged. Transport of rock waste would be through
rear dumpers only.

Coal would be cut by surface miners of 1000 m’hr capacity. The cut coal
would be loaded by 18 m® FEL on to 100 t CBD. Coal by CBD would move
towards North for disposal into main trunk belt running along North corridor,
By these trunk belts, coal would be moved to CHP area.

15.2.3.1 Rated Mine Capacity & Working Parameters
The Rajbar E & D opencast mine has been planned for a rated capacity of
10 MTPA of ROM Coal. This output is, prima facie considered technically
feasible, because of its geo-mining conditions like:
(i) Large Coal deposits
(i} Comparatively adeqguate face length
(i)  Workable sirala gradient for shovel dumper combination

Design Criteria for Operations
Based on Indian Practices and Norms, the following operafional design
criteria have been adopled for this opencast project:

e Number of annual working days — 330 {’5&'
& Mumber of shifts /day -— 3 ——
*  Duration of aach shift (hours) — 8

LA £
(] ﬁf@'"‘- 13'-2"‘:'
Vi Kimar Singh J}{L Mol
Heo, o -2d Qualiies U =reen) ey
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15.2.3.2 Sequence of Project Davelopmeant including Infrastructura
(a) Construction Activities
it has been envisaged that there would be 2 years construction period,
before start of preduction. During this period, following construction aclivities
would be taken up:
{i} ~making approach road,
{fi) ground survey
{ili} land acquisition
(V] ground preparation work
(v} bringing power fne o the project and construction of electrical sub-
station, power supply
{vi} residential colony
(vii} rehabilitation colony
{wiil) Infrastructure like office, slore, workshop, coal handling plant etc.

(b) The Mine Layout and Mine Development
Considering the lay and disposition of the deposit and surface features, it
has been proposad to open the mine from the north east segment of the
mine area. it has been explained in detail in Chapter-\. It has been
envisaged fo give thrust for development towards South in the initial years.
After that, with formafion of sustainable back dumping space, progress along
Wesi direction has baen envisaged to sustain 10 MTPA level.

The stage wisa details of mine progress has been covered under item 5.14
in Chapter V.

15.2.3.1Tmnspart of Coal
r n‘nanc ine diagram for coal movement is given below:-

R

Vijay Singh
(Recognis- * 4 Parson)
Biscaprion | I014-CPAM

Dater- 135] |

Progressive & Final Mine Cloaure Plan HW - 11042
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SCHEMATIC DIAGRAM OF COAL MOVEMENT

MINE AREA
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ke,
15.2.4 Coal Beneficiation
The system of mining proposed is in-seam-mining. Moreover coal culling is
being dona with the heip of surface miner which helps in maintaining quality of
coal belter than oblaining coal through blasting. Coal is meant for use in
thermal power housa located at about 160 km from pit head. Therefore, no
coal beneficiation is envisaged.

153 MINE CLOSURE PLAN
The total mine life has three distinct spans. First is the construction period of
about 2 years before waste removal and coal production starts. Second is
productive mine life. In this project, the production phasa is envisaged fo
cover about 48 years. Third is the period covering final mine closure activities
after cessation of coal winning. The final mine closure span s considerad
immedialely after cessafion of coal winning. For this mine, the final mine
closure activities are planned over 3 yrs. However, during productive mine life
also, some activities of land management, green belt development and bio/f -

agro reclamation of sterile dump areas are camied oul. These ulti ' :
dovetail info final land uses of the project. The land management aﬁ 4'/,./;1_/
undertaken during constructive and productive mine life, s _ g/l
progressive closure aclivities. Besides, water quality and"Hir- mlﬂl/hj" : ‘*Er}""

management, drain making,, top/goill management etc. would also (] e . &
Progressive & Final Mine Closure Plan "ﬂ}ii: EF %_:mar Singh 1 AV - 12432
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considerad. Thus a Mine Closure Plan (MCP) will have Progressive Closure
Activittes (PCA) executed during productive mine |ife and Final Closura
Activittes (FCA) to ba carred oul after cessation of mining.

15.3.1 Progressive Closure Activities (PCA)
Various items of progressive closure activilies are detailed below:
s Mined out Land
= Water quality management
s Ajr quality management
« Wasla management
= Top Soil Managemant
» Barbed wire fencing around temporary dump
» Barbed wire fencing around the Project Area
» Filling of Void — Rehandling of Crown Dump
» A Technical and Agro Reclamation of Mined out land
B. Technical and Bio Reclamation of Mined out land
« Planiation over virgin area including green ball
« Manpower Cost and supervision
«  Toe Wall around the tampaorary dump ﬁ%‘;
« A Garland drain around Project Araa
B. Peripheral road, gates & \iew points for the mine
o Greening of temporary dumps

15.3.1.1 Mined Out Land SR e

15.3.1.1.1 Reclamation of Excavated Area
The project is planned o cover 1351 ha of surface area. Of this 1262 ha

would be excavated for coal winning.
This 1262 ha mined ouf area shall be reclaimed, as follows, as final land uses.
Table No. - 15.4
Reclamation of Excavation Area (1262 ha)
Sl. No. | Final Land Uses | Areain ha | Non Forest | Forest
1. Plantation Area 485 52 164.76 330.76
: Agriculture Area 407 48 40748 0
3, Water Body 269.00 135.81 13319
Total Wﬂz 788.05 463.95
Prograssive & Final Mine Claguse Plan | Duain . on) | XV - 13142
[Recosriar “io: M0VR03) 20 40P AM
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15.3.1.1.2 Reclamation of Project Area
The projact area of 1351 ha shall have 88 ha of disiurbed land for infra and
other services. Thiz 88 ha will be reclaimed as suggested balow in table no. —
15.5. One ha area remains undisturbed under this OC project area,
Table No. - 15.5
Reclamation of Project Area (1351 ha)

' 8l. No. | Final Land Uses Area in ha
Excavated | Infra & Green Total
Arsa Other Belting

1. Plantation Area 495 52 12.70 28.80 53712
2. | Agriculture Area 467.48 .00 0.00 506.48
3. Water Body 269.00 0.00 0.00 269.00
4. | Public & Other uses 37.40 0.00 3740 |

Total 1262.00 59.10 28.90 1350.00
b. Undisturbed  (Inciine 0 1 1

araa)
Total 1262 (59.1+28.941.0) = 80 1351

15.3.1.1.3 Reclamation as Plantation Area & Agriculture Areas
These land reclamation activities proceed during productive mine life and get
finalized in final closure period. Table no. — 15.6 and 15.7 give details of stage
wise (5 years slage) land degraded, technically reclaimed and biologically
reclaimed respectively. The forest land (497.28 ha) returned at end of final
closure, aquals the tolal forest land proposed to be used for the project.

e~ &

Viiay Singh i
(Recognisa:: 1 Person)
[Recognilion fiC cI14-CPAM
Dated- . A5} I
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Table No. - 15.6
Land Degraded & Technically Reclaimed Area

Area in ha
Production Stage Land Degraded Technically Reclaimed Area
Yedrs Dump Dump
{Extn infral Back- | (Extn + Infra & Graan
Exev | .5 el Rl Tetal | ooy { Top Othars Belting Total
Soil) Soil)
1 2 3 [} 5 [ T B ] 10 1
1 201813 20 . i) 108 58,1 5
Y3 | 202021 s 5 Ba 184 — 59. ,.. 581 |
Y6 20232.23 153 8 241 48 5e, 2B.8 ha 138.0
¥0_| J02728 | a3 | B 88 | 527 | W7 58. 28.0ha | 2050
Y-15 | 2032-33 | 535 -E.: 88 | 623 | 174 o 58,1 ZBOha | 262D |
¥-20 2037-38 G617 ‘E i35 TS 2EE @ HB.1 28.8 ha Moo
Y-25 | 204243 | 772 .E 88 8E0 318 50, 2B0ha | 4080
¥-3 204748 S18 E a8 1064 H - 288 ha 4540
YA 205253 | 1034 | E " a8 122 | 525 ; 28 ha | 6130
"= 05758 | 1138 o1 "E 448 el 34 561 288 ha T |
¥-45 | 206363 | 1185 S & EE] 1283 | 75 3 £B.1 28Gha | AA3D
il J065-88 | 12602 Fala) 1350 aa2 0.1 28ha | 10700
Fost 882 581+280= | 289 ha | 13500
Chsuwra | Xa8-80 3391 ha =
<51
Lingisturted 1 _1
1351 1351

» |nfrastructure to be retained - 374 ha

« Infra Others to be dismantled -21.Tha} 53.1 ha + Green Belt - 28.9 ha

=58.1+28.09=88 ha

« Backfilled -  982ha
. Void - 280 ha
Lo Waler Body - 269 ha
o Slant Plantation - 11 ha
s infra & Others — B8 ha
&  Infra & Others - 59.1 ha
& Graeen Belting - 28.9 ha
Total - 1350 ha
o~  Undisturbed — 01 ha @@.
a@@ Total Project Area - 1351 ha =

Vi av ¥ mar Singh Il

i alified Farsan)
lélle::u.. 1R R0T4-CRAN
E-EI'E = P | o5 1“1 '5]
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Table No. - 15.7
Biclogically Reclaimed Area

Araa in ha
Production Stage | Elnlnj ly Reclaimed Area = B N
Years Ao il f Pubilict L'Lﬁ Un
rleu lanta- | Water | Company Total
‘ re | tion | Body | (infra | 'O m Disturized
, Retainad) |
¥-1 201818 !
¥-3 2020-21 |
Y3 S022-23
Y-10 | 2027-28 3 43 46
¥-15 2032-33 18 81 a7 1
¥-20 | 2037-38 30 114 144 1
Y-25 | D042-43 85 152 237 1
Y30 | 2047-48 141 180 BT 1
¥-35 | 208253 | 177 | 245 422 1
¥-40 | 2057-58 | 213 300 513 1
Y-45 2062-83 330 311 1 1
¥-di 206506 247 ¥ J2z g Fili ] 1
Post -
| Clasura . _
{ ¥-51 2068-80 | 50848 | 53742 | 260 ar4 | 1350 | 40728 1.0
| Lindigturbad ' 1 | 13851 |

# - After the end of 48" year, 53.48 ha of agricultural land and 215,12 ha af
plantation to be done during post mining reclamation.

The land reclamafion activitles have been discussed in details at item
14.5.1.1.5 in Chapter - XIV as part of Environment Management. The detail of
forest land (497 .28 ha) returned is given in table no. = 14.11 in Chapter - XIV.

15.3.1.2 Water Quality Management
The water regime of the project area has been discussed in detail in Chapter
on Emvironment Management (Chapter — XIV). Some salient points are
coveraed here for comprehension.

15.3.1.2.1 Surface water
The Sukri nadi flows on North side of the project area. Further, there are 1% &
2™ order channels, generating in the project area and flowing out in Wast and
Morth directions, Some 2™ order streams enter the project area from East
side and flow oul across West side. They are rather, ephemeral channals,

flowing in rainy season or a litte beyond.

eths |

o

s
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Further, there are some ponds in the project area which get dry with onset of
summer. Total surface water bodias cover about 51.90 ha in the project ares.
Surface Water quality report for Sukri nadi, assessed at two sites — 5, & Sain
a project in the buffer zone, |s given hereafier in table no. — 15.8.

Table No. - 15.8
Surface Water Quality of Sukri Nadi
Standard : 152296 Class A

Sl No. Parameter I S, 8.

% pH 8.28 8.02

2. Total Suspended Solids (TSS) 11.7 14.2

3. Total Dissolved Solids (TDS) 284.5 248.0

4. | Calcium Hardness as CaC0O, 15.5 9.4

5. Magnesium Hardness as MgCO, 34.8 6.8

6. Total Alkalinity 128 38 |
7. Phenolic compound as CeHsOH BDL BDL

8. Sulphate as S0y 76 20.1

g. Chemical Oxygen Demand (COD) 1,78 0.57

10. | Dissclved Cxygen (DO) 6.25 6.44

11. Bio-chemical Oxygen Demand (BOD) 1.1 0.36

at 20°C for 5 days .
12. il and Grease | BDL BDL |
13, | Fluoride F- _ 0.5 0.5

14,  Iron (Fe) 0.21 0.12

15. | Copper (Cu) BDL BOL |
16. | Arsenic (As) BDL BDL

17. | Lead (Pb) . BDL BOL

18. [ Zinc (Zn) | BDL BDL |
19. | Boron (B) ©BDL BOL |

15.3.1.2.2 Ground Water

The occurrence of groundwater In Rajbar area is mainly controlled by the
lopography, physical characteristics and structure of the water bearng
formations. The weathered residuum of the hard rocks as well as the
fractures, joints, fissuras, faulls and other zones of disconlinuity are the main
B water bearing formations of the area. The movement of ground water is
R@r?ﬁalrﬂy controfled by presence of natural openings in the rock formations, its
& continuity and interconnection of joints and fractures. Groundwater in the area
},_“ﬁ';- is withdrawn usually by means of open dug wells and hand operated tube
' wells.

g Ground water Sample resulls done in the past for a neighbouring project, from
villages namely Tubed, Dhobiaj n & Mangra is given below in table no. -
15.9.
Progressive & Final Mine Closure Pibs; 3y KUMar SIEOH XV - 17042
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Table No. — 15.9
Ground Water Quality of Some Villages in Buffer £Zone
Standard : 1510500

sl W, EWV;
Mo. i Units | rubed |r ﬂhuhﬁizih:m Mangra
1. | Colour Hazen | Colourless | Colourless | Colouriess
2. | Odour - _ - Odourless | Odourless | Odourless |
3. | Tasia - Agreeable | Agreeabla | Agreeable
4. | Turbidsty NTU 5.0 17.1 2.2
5. |pH - 662 | 7.1 5.88
6. | Tolal Suspended Solids (TSS) mall 3.4 125 1.8
7. | Total Dissolved Solids (TDS) Mg/l 442.5 557.1 614
8. | Calcium Hardness as CaC0O, g/ 340 94.8 12.4
8. | Magneslum Hardness as MgCO, mgd 25.1 27.2 45.6
10. | Total Alkalinity __ mgll 104.0 80.0 116.0
11. | Chioride as Cl- mgl 2397 18.98 97.90
“12. | Sulphate as 50, mg| 3.7 15.1 49.3
13. | Nitrite-Nitrogen (NO™-N] mgl | 0.000 0.208 0.124
14. | Chemical Oxygen Demand| mgl 2,152 e 10.2
____|(coD) i i
15. | Disselved Oxygen (DD) mgl 428 322 53
18, | Bio-chemical Oxygen Demand gl 0.875 1.8 2.4
(BOD) at 20°C for 5 days
17. | Oil and Grease mg/l BOL BDL BOL
18. | Fluoride F- mg! BOL BOL BOL
18. | Iron (Fe) mg! 0.148 0.23 0.24
20. | Copper (Cu) mg BOL EDL | BDL |
21. | Arsenic (As) malt BOL BDL | BBL |
22. | Lead (Pb) mg/ BOL BDL BOL
23, | Zinc (Zn) mai BOL BOL BOL
24. | Hexavelent Chromium (Cr') mg/ BOL BOL BOL
25._ | Chromium (Cr) mg/ BOL BOL BOL
26 hhn:ury {(Ha) mg/ BDL BDL BDL
27. | Cadmium [Cd) - magil BOL BOL BOL
2B, | Selenium (Se) mall BDL BOL BOL
28, | Aluminium (Al) mafl BDL BOL BOL
30. | Boron (B) mg/ BOL BOL BOL
31. | Total Colfform at 37°C MPN par BDL BOL BOL
100 ml l

Detailed water quality analysis in the project area and buffer zone area will be
covered during the EINEMP formulatjon of the project.

Vijoy M rmar Singh | A8
(Recoq: . ! -oalified Person) ;
[Recognit 01203 2014-CPAM
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Ground Water Developmant

Dug wells are the main ground water extraction structures in the project area
to meet the demand of water for domestic and agricultural needs. Therefore,
overall stage of ground waler development is quite low. Thus, there Is
sufficient scope for development of ground water to meet the future nesds. As
per CGWB, Latehar district has overall ground water development of less than
20%. In general, ground waler is suitable for drinking and other purposes,

However, afler this Mining Plan is approved and TOR s issued by MoEF&CC
for this proposed project, detailed studies on water regime shall be
undertaken for EIANEMP formulation.

Treatment of the Mine Water
The following preventive measures will be adopted to maintain the water

quality within statutory sustainable levels, during the project operational

stages.

1. Maintaining proper gradient for drainage of water on the bench floors and
construction of waler drains using local malerial to prevent sofl erosion and
uncontrolled descent of water on the dump slopes.

2. Construction of garland draing of suitable size around mine area, with
proper gradient, to prevent rain water from entering into excavation area,

3. Conslruction of settling and sedimentation pond of adequate size o collect
the mine discharge water to allow setflement of suspended solids and ils
storage afler necessary treatment. Tha treated water will be used for dust
suppression, green belt development and other needs of project.

4. Construction of gardand drain around coal slock yard/coal bunker.

i ¢ Desilling of sedimentation pondsidrains at regular intervals.

q.ﬂ‘hae temporarily dumped high dumps will be provided with inner slopes on
top flat surface and through a system of drains and masonry chutes and
channels. The water will be allowed to descent into surrounding garland
drains, so as to minimiza the effects of erosion arising out of uncontrolled
descent of water. '

Progressive & Final Mine Closurs Plan Vijay !{urna

7. Effiuents from workshop, W areas will be treated through
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grease ( oil traps and then in sedimentation pond and recycled for use
again in the workshop' wash area.

B. Check dams will ba provided at vulnerable places to arrest erosion and
sudden descent of water, as well as for recharge of ground water,

8. Separate sewage system for domestic sewage and office sewerage elc.
will be set up for proper treatment of these in treatment plant. There will be
reuse of recovered water in green beit, etc. The solid waste from sewage
treatement plant of the colony & office will be used as manure over the
plantation arsas,

= Water Balance
The water balance of the project is detailed at item 14.3.2.4 on page XIV -

/31 & 6/31 discussing the pumping of water and its various uses. The water
balance shows some water from project being discharged to natural channels.
Further, a water lagoon is being created for positive support to water uses.

15.3.1.3 Air Quality Management
This is discussed in detail al item 14.3.3 & 14.5.3 in Chapter — XIV, dealing
Environment Management. However, it is briefly described here as per mine
closure guidelinas,

The area where projact is envisaged 1o be opened is about 3 Km. away from
nearest mine area ie. Sikni mines of Jharkhand Mineral Development
Corporation. Sikni, a medium size mine.

Tha nearest town is Latahar, which is ils distdet town. It is nearly 25 Km.
away. Presently the project and surrounding area is having rural background.
Therefore, ambient air in the proposed project area is of rural set up. It
tharefora, has high level of assimilative capacity for supporting development.
Detailed study will be underiaken during EIAEMP studies for the project. Pre-
mining, ambient air quality data, within project area of a proposed project,
namely Tubed OCF, on N.W. Side of Rajbar E & D Coal Mine is given below
in table no. — 15.10. Air quality for Tuped, Dihi and Simaria uﬂra?&ﬁre alven
o

1/ %]
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below far an idaa of tha air quality in the area. The air quality shows enough
cushion to allow development of a mina.

Table No. - 15.10
Existing Air Quality data in the neighbouring proposed Tubed Projact
Season - Pre Monsoon

All figure in megim®

EROPONENT
TEMUGHAT VIDYLT MIGAM LTD,

SI. No. | Parameters | Tubed Dihi | Simaria
1. | SPM 112.4 1135 1188
2. | RPM 28.1 765 0.2
3. 50, 135 144 12.0
& | Nox 155 155 135

15.2.1.3.1 Air Regime

During mining operations, some of major air poliuting activities, affecting air
quality, is listed below.

Sl.Ne. - Activities
1, -~ Drilling in Waste Rocks
2. — Blasting in Waste Rocks
3 = Loading of Coal & Rocks
4. = Transportation
B, - CHP Area
15.3.1.3.2 Control Measures
The Control Measures to manage air quality as envisaged for the project are
given below:
. Drilling

= Usaga of Drill bits in good condition
¥ Wet drilling to minimize generation of dust.

+* Blasting
Well designed blast by effective stemming and use of milli second delay
delonalors — The blast should be properly designed to see that the
aplimum breakage occurs without generating fines.
Avoiding blasting during high wind periods whera the fina dust is likely

lo be carried out affecting mww
' XV - 21142
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Use of delay detonators to keep the noise as well as vibration level
within the prescrbed limits.
Conducting muffled blasting to avoid disturbanca.

Loading of Coal/ Rock at faces

Water sprinkling at surface miner cutting blade (in built in the machina).
Opfimal use of axplosive for required sizing of coall waste to minimize
dust.

Prevent overloading of dump trucks to minimize spillage and thereby
control dust ganeration on the lransport road.

Transportation
Proper maintenance of haul road and other roads

Black topping of roads, whose lay is parmanant and for longer duration.
Frequent water spraying / sprinkling on the roads, slock-piles, OB
dumps and transfer points where dust is genarated. Water sprinkling
through Stationary water sprinkling system on permanent haul roads
and possible places of dusl generation.

Development of extensive green belt bamiers around mine, coal
handling plant, workshop, along the roads, perphery of the mine etc.

Coal Handling Plant Area

Tha coal sizer —100 mm to —50 mm shall be located in an enclosed
area to prevent propagation of dust.

The plant to be foutinely maintained, to avert excessive noise and
vibration.

Shall have inbuilt nozzles for spraying water in the form of mist (Dry
fogging) for efficient dust suppression at the feed hopper and transport
paints.

All the internal roads in CHP area are to be made pucea.

Stacking of coal in proper location with proper slack geometry.

From the above description, it is evident that adverse impact on air quality due

to these operations, in the project will be minimized.

bes W’ st
Wi nar Sirgh : _

(Resoy Syalified Persan) | ‘Eﬁﬁ\ £
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15.3.1.4 Waste Managameant

15.3.1.4.1 Quality of Waste Rock
Major part of waste rock whether constituting overburden or inter burden are
sand stone and shale. However, there are carbonaceous shales, sitstone,
sandy shale also. All the varieties of rock lypes are typical of Barakar and
Raniganj formations. Top mantles are scil on top and weathered rocks below

the soll.

Mone of the rocks of Barakar, Raniganj and Barren Measures show sign of

acidity.

15.3.1.4.2 Quantity of Waste & Dumping Schedule
The waste quantity totals to 2119 Mm”. The annual schedule of wasta and its
disposall management is given in table no. — 15.11. Waste generation and ils
technical reclamation schedule at 5 year interval, is given hereafier in table
no. — 15.12.

Table No. - 15.11

Annual Dumping Schedule (Figure in Mbcm)

LiRecogniinn Moo 303 [0INENA-CP-M
Datad- 28.05.2015]

Total Waste Disposal details of Generated Wasto
e T;fp:;" Rehandling Internal Dumping
Yook | i | e e | s |t | cin | s ,“"“1 i
Waste in | Waste in | Waste in | Waste in | Waste in | Waste in | Waste in in
' Mbcm | Mbcm | Mbcm | Mbcm | Mbem | Mbem Mbcm
I - Mbem
[ i 2 3 4 5 3 7 B
¥-1 55 55 55 55 —
¥-2 1 18.5 1 185
¥-3 22 aas 22 B85
-4 8.5 L J8.5 7
¥-5 44 121 18 %6 25 25
Y-6 a4 185 10 106 3 ]
Y-7 50 215 0 118 e
B 370 10 128 45 144
55 325 10 136 45 120
54 aTa 10 146 44 233
1 52 431 T 153 45 278
a2 a2 483 T 160 45 323
[ ¥-13 52 535 7 167 45 388
LYA4 | B2 a7 7 174 | | 5 413
Y8 | = B30 7 181, =1 45 458 |
¥-16 52 . B T i 45 503
- Yo
- _ —
Progressive & Final H‘FIUF B sod Quslified Perenn) - XV - 2342
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Total Waste | Disposal details of Generated Waste
Generated | r[m o Rehandling Internal Dumping
Yoar® | mnrusl | Cum | Aenual | Cum | Annual | Cum | Annual | i
Waste in | Waste in | Waste in | Waste In | Waste in | Wasts in | Wasts in &
Mberm | Mbem | Mbem | Mbem | Mbem | Mbem Mbcm
Mbcm
AT 52 743 7 195 45 543
Y18 52 795 7 202 45 533
Y-18 52 BAT 7 209 45 638
¥-20 52 | &e9 5 214 47 845
Y-21 50 | a0 ] 23 | 41 726
Y-22 &0 ] [ 20 | 44 770
Y23 [ 1040 5 5 50 825
Y24 50 1088 7 12 50 882
Y-25 50 1148 10 22 | 50 242
Y-26 50 1180 0 32 | =0 1002
Y-27 50 1249 12 44 | 50 1064
¥-ZB 50 12949 12 56 50 1126
¥-24 50 1340 14 70 i) 1180 |
50 1389 4 B4 50 1254
Y31 | 50 1445 16 100 50 1320
¥-32 50 1499 16 118 50 1386
¥-33 50 1549 18 134 50 1254
Y-34 50 1500 18 152 30 1522
Y-35 | 50 1648 1B 168 50 1568
¥-38 50 1609 16 184 50 1654
¥-a7 50 1749 16 200 50 1720
¥-38 50 1700 18 218 50 {768
¥-30 47 1846 13 229 47 1846
47 1883 47 1843
¥-d1 47 1840 47 1640
¥-42 45 1885 45 1085
Y43 20 2025 40 2008 |
Y-44 40 2065 40 2085 |
Y45 | 28 2001 26 2091
Y46 | 16 2107 16 2107
Y47 | 10 2117 10 2117
Y48 | 2 2119 | I "
Viia, ar Singh
{Rezo.n zlifted Person) e
[Racognilion TR0 14-CPAM "3'? sy
Datad 15.20185) T ok
Progressive & Final Mine Clozure Plan XV - 24142



MINING PLAN

PROPOMENT ;
TENUGHAT VIDYUT NiGAM LTD, | Rajbar E & D Coal Mine.

=

Table No. - 15.12
Dumping Schedule (Figure in Mbom) at 5 Year Interval

= = ) Figure in Mbcm
Tolal Waste | Technical Reclamation of Generatad Wasts
' —— Ganmrated i T;“m'n'; Rehandling Internal Dumping
" Stage | Cum | Stage Cum Stage Cum Stage | Cum
Waste  Waste  Waste | Waste | Waste | Waste | Waste | Waste
T | 2 3 4 5 [ ¥ 1 &
-1 5.5 55 5.5 55
¥-3 22 38.5 22 38.5
¥5 | 44 121 19| o8 75 75
Y-10 54 370 10 148 ad 733
Y15 52 B30 7 181 45 458
¥-20 52 RS9 5 714 a7 685
Y-22 50 T B 225 44 770
Y-23 50 1045 5 5 0 a25 |
¥-25 50 1148 72 50 042
Y30 50 1388 B 50 1254
Y3 a0 1643 168 ] 1588
Y40 47 1653 a7 1883 |
Y45 | 28 2091 28 2081 |
Y-48 ] 2110 2 2119 |

15.3.1.4.3 Rock Waste Stabilization

Rajbar E & D Coal Mine cannot dispose waste as external dump. For the first
4 years enfire excavaled waste is planned to be dumped over coal bearing
area on the Wesl side forming a 3 layer temporary dump being 80 m high.
This dump will have 25 m wide berm and 30 m height for each layer. From 5"
year onwards till 22™ year pari of waste would go to temporary dump and the
rest to decoaled area. From 23™ year onwards enfire waste generated would
go to backfill. In addition some waste from temporary waste dump would be
rehandled to be accommodated in the decoaled area which would by then
have encugh space to accommodate waste from both the sources, Year wise
dumping may be seen at table no. - 15.11. Waste generation and its technical
at 5 year interval, reclamalion, has been given at table no. — 15.12.

i

@ "ﬂ?*‘ﬂ“hﬂ temporary waste dump has 25 m berm and 30 m height, it would have
£ ﬁ:f*an overall slope of 24.8" well within safety angle of 28°. This design along with
L% drainage arrangement for rain water would ensure stability of temporary

o A= dump.

"ur'-] sdmarl E'Ir‘.gh
b (Recogn . 20 Qualifizd Ferson)
[Recogaiiar: Fio, MO1ZI03)2014-CPAM
Crai=- 29.05.2015]
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15.3.1.4.4 Prevention of Siltation, Erosion and Dust Generation from Dumps

Temporary dump would have a toe wall all around the dump to arrest rolling
stones. |t would alse amesl water to be guided to garand drain for final
disposal into Sukri River, This dump would have temporary barbed wire
fancing all arcund to prevent inadverent entry of mine workers, Toa wall and
drain at the base of dump would arrest silt. Greening of inactive part of dump
would arrest dust from polluting the mine atmosphere. Intemal dump or
backfil would also have toe wall to arrest rolling stone. The top of the dump
would have mild skope in direction opposite to mine progress for being
collected into drain al base at surface level. It would be guided to garand
drain for final disposal into Sukri River. Rain water and silt flowing with it on
the advancing side of backfill would flow into mine sump for pumping and
regular cleaning through backhoes. Inactive and sterile top of back fill would
ba technically reclaimed. Top soll would be spread over it and plantation done
as progressive maasura of reclamation.

15.3.1.5 Top Soil Management

15.3.1.5.1 Top Soil at Rajbar

Sufficient thickness of top soil is available at Rajbar E & D excavation area of
1262 ha. Top soil upto a depth of 0.4 m is proposed to be collected and
spread over backfill or stored over a temporary soil dump as the situation of
reclamation demands. North-Waest part of the block has been earmarked for
lop soil temporary siorage over an area of 20 ha. Location may be seen on
Stage plan at Plate No. — 15 A. This location would change after 40" year to
backfilled area as shown in Stage plan at Plate No. - 15 G,

15.3.1.5.2 Preservation of Top Soll
It is proposed to preserve lop =oil stored in lemporary dump over 20 ha.
Fodder grasses or leguminous crops would be planted to hold top soil from its
erosion and loss. These grass type plants would also preserve the fartility of
stored top soil. Qs
15.3.1.5.3 Action Plan for Top Soil Management ?i'* 7
Collection and storage of top soil would take place before takh'bgem ine
excavation in any area. Therefore, top soil would be removed from the n’iir’rg
area for first 5 years. Backfilling would start in the 5% year. After two years of
backfiling, around 7 year reclamation of intemal dump would commence.
The top soil required would biﬂed & temporary dump of top soil
Progressive & Final Mine c;u-ur- ar ~irgh :,,_ﬁ._ XV - 26142
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stacked over 20 ha. From 10" year onwards collection of top soil and its
spreading over backfill area would go on simultansously. Surplus top soil only
would be stacked over 20 ha top soil tamporary dump. This process would
continue fill the entite top soil is rehandled for biological reciamation. The top
z0fl would be stacked temporarily and would be regulary used and stacked.
The top soil dump would be created in North-Waest segment of excavation
area. By 20" year, it is covering about 20 ha area. The soll would be stacked
during initial 5 years and then only unused soil gets accumulated after
concurrent uses. Tha soil dump would ba greenad with grass for rataining the
microbes of the soi. A fable no. = 15.13 for wasie managemeni provides
details of lop soll generated every five year beskdas its distribution and
spreading over intemal dump/ backfilling. Another table no. — 15.14 provides
precise detafl for the area of embankment, intemal dump and green belt
besides quantity of soil consumed in spreading over these areas. The
astimated cost is ¥ 0.20 crores at the rate of ¥ 1.00 lakh/ha for greening
generation, storage & ufilization of top soil management is detailed in the
table no. — 156.13 and 15.14 placed hereafter.

Table No. - 15.13
Waste Management covering Top Soil Management (Figures in Mm?)

! T ' ' Embankment
| B MEMmean
Cumulative OB o Dump/

Year/ Removal DO | Bankiliing [ B
-]
{Cumulative) {Cumulative)
Stage (Cumulative)
T Total T Te T
i ®| o8 'oe| T/ o | "los| P
Soil Waste Soil Soil Soll
D1 | 54 55 | 50 - - - |04 | 0.05
04 381 | 385 [3815/ 025 | = e P
Q.E 1204 | 121 g6 0.45 25 - - -
18 3772 | 379 | 146 [ 145 (2328 [ 02 | - -
|21 6360 | 839 | 181 | 158 [ 4575 | 0.5
_E 5. | 896.5 a94 214 1.70 | 6842 | OB - -

(3.1 [11459] 1140 | 207 | 185 | 9408 | 1.2
37 (1305.3] 1390 | 84 | 200 (12523 1.7 | - =
41 |16449| 1649 | 61 | 195 | 15858 2.2
46 (18884 1803 | - | 190 [18000[ 27 | - -
48 20862 2001 | — | 145 OJ0B/.7| 33
50 21140 2119 | 4+ | 100 [2114.0] 40 | - -

e R |
Progressive & Final Mine clustﬂ!}jgn 3 Quatfied Fe s - e
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Table No. - 15.14
Top Soil Management — (Including Action plan for Top Seoil management)

; Top Soil Used "Mm™ |
Im:' Spreading | Using for
TopSoll | L iment | ArsainSq | “YOrheO08 | Green Balt Tolal
Yaarl Rsrmowal Dursp Afes Asea utilized Top

Stags M | (Cu Hm.l I in 8g. Km. | [Cumulative) Sofl

ohmalath) | Rid [ Top | Area | Top |Awea| Top | Ares | Top e

(53.  Soil | (Sq. | Soil | (3q. | Soil | (3q | Soil
| K | (Mew’) | Km) | (Mm®) | Km) | (Mm®) | Km) | (M)

1™ Year 0.08 | 0.085 | 0.020 0.10 | 0.090 0050
™ Vear ) 0317 | o085 01151
(8" Year |  DE12 : 01151
| 10™ Yaar 1.756 042 | 01768 02818
15" Year 2112 083 | 04Za8 0.5350
20" Year 7468 144 | DaT28 | 0.787%
25" Year 3.086 18056 | 11571 12722
30" Ymar 3.684 1237 [ 18414 17585
(6" Year | 4108 35955 | 2.0878 22007
30" Year 4562 502 | 25398 76488
35" Vaar 4 408 E Eam 33638

| 4B Year 5048 I 740 | 39632 : [ 407Ea |
m : | 0.020 | a83 | 47878 EMT? 0.1251 | 5.0480

15.3.1.6 Barbed Wire Fencing around Temporary Dump
The temporary dump of 220 Mm® has to be put over the open area of
proposed ming in West side. This area has bean fencad In North, South &
West side. East side is open for movement of vehicles for dumping. The
langth coverad comas to 6 Km.

15.3.1.7 Barbed Wire Fencing around Project Area
This fencing s around the project area of 1351 ha. This fencing will ensura to
prevent inadvertent entries to the project area. Length covered comes to
about 18 Km.

15.3.1.8 Filling of Void — Rehandling of Crown Dump
The Waste Management aclivity would not need any rehandling of crown
dump. Temporary waste dumps have been rehandled as a routine mine A
operation for filling the routinely created voids in decoaled area. ﬁ L.‘u

Firogreiin i T et M cmm_ . N, S04 7N
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E=
15.3.1.9A Agro Reclamation of Mined out Land
During progressive closure, about 447 ha backfiled area is reclaimed as
agriculture area,

15.3.1.98 Biclogical Reclamation of Mined out Land
During the opearational mine life about 322 ha of land will get planted and thus
reclaimed.

15.3.1.10 Plantation over Virgin area including Green Bait
During initial first 5 years green belling & plantation over other areas would
cover 28.9 ha of land. This will cover mine boundary areas and areas around
infras etc.

15.3.1.11 Manpower Cost and Supervision
Leveling and grading of waste dump is required for efficiant movement of
dump trucks and other mining sqguipment Dozers, graders and water
sprinklers are raquired for this work. These items fall under routing mining
activity and the manpower cost engaged is estimated at 36 persons for this
routine job out of total of 48 persons. The cost of remaining 12 persons has
been booked under this head for mine closure.

Supervisory Manpower Chart

Asst. Manager (MIN.)

Sr. Env. Engr. +

Env. Engr. (Execution)

| | I
Sr. Overman Sr. Overman Sr. Overman

¥ ! R
A.1 E_-Tf.‘lﬂ Wall around the Temporary Dump
'] "_;’I-"his activity is called for to ensure stability of dumps and preventing untoward
(S o Mmovement of loose rocks from the waste dumps. It covers 17.4 Km around
& the temporary dump. Making toe wall around the temporary dump is a routine

=*7" mining operation. (o
o
';:\:\_5:. .
0 IR T ETT @,
) " s |‘mJ L% T ol lawd * 0w . .:.
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15.3.1.13A Garland Drain around Project Area
This is a must for preventing entry of oulside rain water into mining areas.
This covers about 18 Km length around the mine.

15.3.1.13B Peripheral road, gates & View Points
These activities will get covered in 1% 3 years of mine life.

15.3.1.14 Greening of Temporary Dump
The temporary dumps are going to remain for more than 10 years before
being rehandled. Hence these will be greened for betterment of ecology. The
perannial greening schadule is given below:-

Sl Area Greened

I_l;n. - - - in ha

3 =] "woi"w | - 00ha |

2 | -1 11T™ywto20Fyw | - 250ha |

| 3 [ -] 2%yrw028®w | - 60 ha
15.3.2 Final Closure Activifies

Activities to be covered for final closure of the mien are discussed below:

15.3.2.1 Management of Infras Areas & Others
A. The following ftems of infrastructure and other areas would ba retained for
use by the local community for thelr public uses.

infrastructure to be Non | Mon
Di S P orsad Farest mnut'urluutnhiuuhu:l_ Forest Forest
Werkshop 20 20 i) Garland Drain 43 | 226 204
Stors 18 18 i Embankmen! wath | 2.5 575 3.75
- o Road at its top
Eim::!lrhﬁ BSub 20 2 i}
Station _ Sadirmentation 0E 0.8 0
CHF & Cosl| 27 a 12.7 Tank
Slorags =
Total 195ha | 68Bha | 127 ha Total 144ha | 8.61ha | 578ha |
=  a—
Tnﬁamummhu . Men = Man
Dﬂmmﬂnﬂ_ Et Fﬁrmihﬁmmr&hbli‘Mid E i F-:munﬂ[
ETP ! 1.2 0.6 06 | Road 11 512 5.88 , o
, Township {Colony) 10.1 10.1 B0 & &
Magazne | 10 | 03 | 03 Iopcsmuidng | 19 19 ha'0 o &
| Total | 22ha | 11ha |1dha|  Jotal | 23.0ha [ 17.12p3 588 halll —
@ Gl ol
-4 '#:S}-‘ I_i_-ul"r
i i UTr-E'r :-' ‘: b d l'-I‘::%ll‘lmlllr.--'I i ."-“'I'-
TR
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s« The Workshop, Store, Sub Station, Magazine and ETP are as comparad,
clean areas, covering about 9 ha, These areas will be cleaned & restored as
agro-land.

s The CHP and coal storage area covering about 12.7 ha shall be reclaimead as
plantation area.

#« The Garland Drain, Road, Sedimentation Tank, Residential Township shall be
refurbished for use of general public and society unless needed for future coal
mines.

15.3.2.2 Disposal of Mining Machineries
The main production equipment i.e. Shovell Dumpers/ Surface Minor/ Belt
Conveyors would have been replaced during envisaged mine life of 48 years.
All mining machine would belong to MDO and these would be taken cara by
them.

15.3.2.3 Safety & Security

1. Toe wal round dump is made periodically with the help of a dozer to
arrest rolling stones and protect mine workers. Barbed wire fencing Is
sacond line of protection for public al large, around dump areas,

2. Barbed wire fencing has also been provided around 1351 ha of project
area to guard against inadvertent access of non employeas.

3. Brick wall fencing around water lagoon has been proposed for its safe
use, as and when needad.

4, Stabilization of dumps is inbuilt through three steps dumps above ground
level with slope wall height of 30 m and berm width of 25 m. This gives
an overall slope of 24.8" which is well within the limit of 28°. By pilching
stones, water gullies would be made, o prevent erosion of benches
during rains.

5, Garand drain around the mine has been proposed to guide water to

Sukri River without erosion and disturbancs fo mine workings.

Bio reclamation of intemal dumps on both level and on slopa, would
closely foliow, as the dump progresses with a lag of 75 m only. This
plantation would siabilize the dump, providing it strength against erosion
by rain and wind.

North edge of mine is well above high flood level However an
embankment has been proposed as abundant precaution against

flooding by Sukri River during W

Progressive & Final Mine Closure Plan  qy | 1.r ¢ X - 31742
I'I|EE.. Lywmiali ""I
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15.3.2.4 Technical and Bio Reclamation of Mined Qut Area and OB Dump

Al end of mining activities i.e. afler 48 years, the following activities shall be

taken up as post closure aclivities o reclaim the mined areas.

« Reclaiming 59.48 ha of mined out area as agro-land.

« Reclaiming 215.12 ha of mined out area as planiation area.

This will get completed in period of 3 years.

s Cemented sleps on bank of water lagoon — To use water lagoon as
resource, approach will be made. This will be completed as a final closure
activity.

15.3.2.5 Post Closure Management and Supervision
= [For completing aforesaid aclivities, supervision shall be exercised during
post closure period with compatent people to complete tha jobs.
= Assessment of power cost, water quality & air quality management in post
closure period.
Thesa have baen provided in the axpanses to cover the 3 years period of post
closure.

15.3.2.6 Economic Repercussion of Mine Closure
Any economic aclivity, that too lke a coal mine, generales amployment &
economic upliftment of the area. Upon closure, there will be routine activities
ke retreanchment of employees and reduction of secondary sector economics,
Causing socio-economic repercussion.

The possible remedial measures are, here on, being presented brefly as
under. The cost of these items may be seen in the Table No. — 15.15 under
the subheaad Others.

15.3.26.1 Entrepreneurship development (vocationall skill development
training for sustainable income of affected people o

This shall cover overall skill development for the habitants of the mine Q’gﬁ A %
4

fund has provided so that the activities can be continued till final mi SUre, ,/_/
{ 7 A g
3 % i 'QH ¥ "/ __.;!'.c:_a.
i j"' ] _'1a|- :-: H.:I-E i i @ ) I_n' ., "',l..
LR nined caalfic i gant ] | i

Progressive & Final Mine Closure®lim o0 Mo 2402005500 0-Crasl XV - 32020
Uated- 20.05 2015]




TEMUSHAT VIDYUT MIGAM LTD, | Hﬂ]ﬁHﬁE&E.ﬁgﬂmﬂ AT

15.3.2.8.2 Golden Handshake/ Retrenchment benefits to 100 Employees of OC
This has besn provided to cover the employees who retire pre-maturely. This
will help to tide over difficulty of such employees.

15.3.2.6.2 Golden Handshake/ Retrenchment benefits to 200 Employees of UG
Mot Applicable.

15.3.2.6.4 Onetime financial grant to societies/ institutions/ organizations
which is dependent upon the project
This Is to ensure that social activiies started by the owner could continue after
ming closure.

45.3.2.8.5 Provide jobs in other mines of the Company
Mot possible as no other mine is with the proponent.

15.3.2.6.6 Continuation of other services like running of schools, health Centre
etc,
Fund has been provided to continue running thae community cantras like
schools, health centre etc. even after closure of the mine,

15.4 TIME SCHEDULING FOR ABANDONMENT
Time Scheduling for Executing Progressive & Final Mine Closure Activitiss
have been detailed in the Bar Chart under Table No. — 15.16.

15.5 ABANDONMENT COST
A description of progressive and final closura activities, logather with cost,
have been given hereafler. A bar chart has been given at the end of this
paragraph which details all the activities along with time scheduling and cost
esfimates for execution. The cost eslimate have been made covering mine
fife of 48 years + 3 years closure period and it is mentioned in the Table No.
—15.15.

5 *,ﬂ_;‘m Details of Closure Cost
e The detalled description of each aclivity and its cost may be seen in Table No.
e ~ 15.15. Subiotal of group cost as given above are also given in the table

under commesponding five groups. Agw chart placed at Table No. -

Progressive & Final Mine Closure Plan M‘i]&}l"i{L.‘l'lEl. alrah ; a;‘:,xu.nﬂ.g
(ReZognised Quailivd re=-=n)
[Recugnition Mo, 3409205 2o vnarnl
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15.16 gives time scheduling for each of the acthvties under identical heads
and group heads.

15.5.2 Total cost of Mine Closure Activities

The progressive cost of items have been escalated at the rate of 5% on the
principle of time value of money and the final estimate amived at for both
progressive and post mining costs as given balow:-

1. Progressive Closura Cost - T 287.73 Crores
2. Final Closure Cost - T170.92 Crores
Total - T 458.865 Crores

Thus total mine closure cost s estimated at ¥ 458.685 Crores.

Table No. — 15.15
Cost of Activities to be taken up for closure of the mine

i Presant Escalated
Head Units | Cuaniity Rate Amount In
| RsJUnit | 'Rs. Crore’
1 ] One
| 1. | Wabter quality manegement Mos, e T 5000/ 1.18
, sample
| per monih
Two
2. | Air quality managenmsent M, T 2500/~ 1.18
Wasts managamant M Cimmi Routine activity
Barbed wire fencing arsund emporary
| dump area in North, South & West side | " & 5 Lakh 3.60
5 :'jﬂ’:’“mm“mmm Km 18 & Lakh 10.87
Progressive g, | FWng of Void ~ Rehandiing of Crown | . .3
Closure :
7. | Top Scil Managemant (Rehandling) LS
B A | Agro Reclamation of Mined oul land ha
BB Tachrecal and Biological Reclamation of ha
" | Mined out land
G Planialion owver wirgin area  ncluding
; beit ha
10 | Mampowear Cosl and supenision Mos.
11. | Toe'Wal arpund e temporary dump Km
12 A | Gardand drain around Mins! Project Area Km
12 8.  Peripheral mad, gaies & View point LS
13, | Greening of lemporary dumps ha |

P

V! M"Iq

(Resc. d'QualifizdF= =)
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Present | Escalated |
Haad Units Queantity Rate Arnounl in
Rs./Unit | ‘Rs. Crora’
Final Clasure
Dismanting of CHP, workshop,
2 b sdine; ETP., ha 14 1.0 Lakk .55
5 Rehabilitation of the dismanted
; facilitias:
Rahabilitaion of five infra areas
a |covermg 9 ha as agrcultee tand at ha g 3.0 Lakh 0.78
Dismantling of £ 3.00 takh' ha.
Infrastruchurs Rehabilitation of 12.2 ha of CHF area as
& Diisposail b. Eiﬂ?ﬂlmamﬂﬂfzmw#m | ha 122 2.0 Lakh 050
rehabifiation 5. Dlsmantling of pumps and pipas/ other Lg - = 020
of Mining facilittes
Machimeny Dismantling of slowing  bunker,
4. | provisioning of pumps for borewel Nat Applicable
| pumping arrangemant
5 Dismantling of UG aguipment Nol Apphcable
g Raarranging watar pipsline to dump 1o | LS T T 144
park/ Agricuiture land
7. | Dismantling of Power line LS - - 0.29
Sub Head Total .04
| 1. | Barbed wire fencing sround dump SN TRROD, D,
, |Babed wire fencing around the pit | Already done in Progressive Closune
" | (Project area) ak flem 5.
5 Barbed wire fancing with masonalry Mot Applicabls for the OC mine.
Concrete wall with masonalry pilflars .
4. i the pit m Mat Applicabls for the OC mins.
Securing  air shaft and instadation of
5 horewail pumg Mot Applicable for the OC mins.
. Smﬂrgﬂllnciﬂ Mot Applicable for the OC mine,
Safety and 7. around the water body | 100 m 108 | 45Lakh | 1412
SeCurity i wﬂmmmwm Do at 7 abowe.
a. Sigbdlization (viz. bemnching, pilching L o o 2 BB
#dc. ) of side walls of the water body - _ :
10. | Toe wall around the dump ?{m"ﬁwmm B
. | Done in F‘mg'ml.rﬂ Closure at itam
11. | Garfand drain | 124,
oA | Garland drain around the dump . No External Dumgp,
; -INm Applicable - Mo Extemnal 0.B.
i i Dump. Backflied dumps drain fo
13. | Dramage Channel from main OB dump pedhera) rtand Orskas OF [0
Sub Head Total | 1698
Not envisaged in the post closure
1. Fillng of Woid haa ad .
Cowared i al
7 Top Soll ma e Mm? iy in Progressive Closure
3. | OB Rehandiing for becifiling ¢ | Mm’ Tff"mmp“lm"“ s not propased in this
Progressive & Final Mine Closure Pian sy Qualificd Fer-2n) Y Xv- 3542
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TENUGHAT VIDYUT NIGAM LTI, HEiEH‘E &D Coal Mina
| Prasent Escalated
Head Units | Quaniiy Rale Amount in
| RsJUnit | ‘Rs. Crore'
Terracing, blanksting with soil and
4. wegetation of Externat OB Dump ha I'iuam'ruldlimp, .-'
5A | Paripheral road, gates and view point fma‘" Progressive Closure at |
5B Cemented steps on bank of water L5 _ LS 1.08
Expenditura on  developmant -of
B. Agricuiture land ha 59,48 3.50 Lakh 5.28
7. | Landscaping and Plantation ha 215.12 | 2.50 Lakh 17.21
= Sub Head Total 24 .57
1. | Power Cost LS - = 1.15
Post Closuts. T 2. | Post Mining Water quality managamant LS = - 017
Mz 3. | Post Mining Air quality management LS - = | 811
ww 4| Subsidence monitoring lor 5 years LS | Nol Applicable
— Waste Management Mo Waste Managemenl & envisaged
" G i during final closure.
8. | Manpower Cost and supervision 15 = = 480
Er-l;.]i-ﬁndTﬂlﬂ B.03
Enbraprensurship darglopraent
1 (wocationall skl dewvelopmant traiming LS _ _ 26.76
* | for simisinahls income of affectad .
PO 1
Golifen  Handshake! Helrenchment 12 Lakhy
% | benefits to 100 employees of OC Hoa. b < 34.50
Golden  Handshake!  Relrenchment !
Others & benafits to 200 employeas of UG | Not Applicable
Onefime financial grant to socielies/
4. ingfituions! organizatons  which s LE - - 2875
m"'%“ﬂﬂiﬂ[ |
5 m?}nﬂ e e oF . e Mo alher mine of the applicant
Conlinsation of other services like
B | runming of schools, health Canirs stc. L3 - & 27,30
Sub Head Toizl 118.30
Total (Final Closurs) |  170.82
Total (Progressive Closure) 287.73
458.65
Grand Total -

- g
[RH-EIE ranid-CPAM
[Recogrisat - 1151
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TEMUGHAT VIDYUT NIGAM LTD. Rajbar E & D Coal Mine

15.8 FINANCIAL ASSURANCE

15.6.1

15.6.2

15.6.3

15.7

As per guidelines for Mine Closure Plan, the proponent, Le. TVNL shall take
the following actions for executing the financial assurance o complete the
mine closure aclivitias.

Opening of a Escrow account

M's TVNL, the proponent, shall open an Escrow Account with a Scheduled
Bank after approval of this plan. The Beneficiary of this account shall be the
‘Coal Controller Organization’, an organization of Ministry of Coal, Gol. The
proponent shall deposit the amount detailed in Table No.-15.18, on yearly
basis for 48 years period into this Escrow account.

Condition for operating the Escrow Account

An agresment, oullining detailed terms and conditions of operating the
Eserow account, shall be finalized and executed amongst the project owner,
the concermned Bank & the Coal Controller. This is to give effect to smooth
operation of the Escrow account.

Release of Funds from Escrow Account

The releasa of funds shall be guided by the guidelines issued for mine
closure plan circulated by MoC, Gol on 07-01-2013. Company will submit its
bills at regular stages of mine life, in line with MoC, Gol guidelines in the
matier, to get reimbursement, for its progressive closure actions. For final
closure achivities, bills will be submitted once every half year with progress
of closure activilies.

RESPONSIBILITY OF THE MIJE OWNERS

The Owner shall be duty bound to carry out the mine closure activities, as
envisaged and oullined at para 15.5 and in table no. 15.16 in this chapler.
The final closure aclivities are also shown in table no. 15.16 as bar charl.
Yearly statement of the status of the compliance of mine closure activities

* shall be submitted o Coal Controlier’'s Office (CCO) by 1% July for the

pravious financial year. .ﬁ
N

%1 i

Vijay "t siied Paisan)
iﬂmﬁnﬁj a2y I SR
l“““'“mg;;gd- ng 05201 51
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15.8 PROVISION FOR MIME CLOSURE
The Owner shall oblain a mine closure cedificate from Coal Controller,
ceriifying that the reciamation activities as per the approved mining plan
covering progressive and final closure activities, have been carried out by
the Owner.

Tha balance amount, if any, in the Escrow Alc shall be returnable to the
Owner after certification by Coal Controller. The final closure certificate shall
be also show % of coal exiracted ve. estimaled extractable coal.

Coal Controller, if safisfied, raclamation work is not adequate as per
approved plan, can forfeit the funds lying in Escrow Alc after giving an
opportunity to Owner to ba haard.

15.8.1 Final Closure Fund
WPI Base was changed in 2011-12. The closure fund amount of & lakh/ ha
have therefore lo be updated to the changed base. The calculation covering
this change is tabulated below for closure fund.

Table No. = 15.17
Final Closure Fund

:"ﬁpl = Aug08 [——= [ 12860WPI |
_ Base Yaar Old WP — 156.13 187200 WPI
WP
N | in new Base Year 11.42 From year 11-12 — 100 July-18 | 119.90 (On Old Base)
Escalation rate of Closure Cost from August—00 to July-18 1.44
T— m 0
Base rate of Closure Cost "Rs. Crs./Ha" 0.01 0.06
| Closure Cost "Rs.Crs/Ha" 1 e ra
2 - = 0.087
Proposed Project Area “in ha” 1351.00
Base Amount for Escrow Account (Rs. in Crs) 1?_5:1’; e
Rate of compounding of Annual Closure Cost E.IJ'E;'!'E
Balance Lifa of the Project "in Yrs™ 48
Annual Closure Cost { 2.4393 |
oo I
Amount fo be deposited into Escrow Account after compounding @ of '
| 9% "Rs. in Crs” ORE5
[ﬁmmﬂ already deposited into Escrow Account "Rs. in Crs.*
! —= -
| Net Amount to be deposited inta Escrow Accoupt 'Rs. in Crs.” | |
7
{.Qﬂ .T'?- ._..:-" r-".:'"

Progress 1jay L
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15.8.2 Fund Deposition Rate
The estimated life of the mine has been envisaged to be 48 years, Therefore,
the annual deposition amoun! comes © T 2.43930 crores, for total fund
amount of T 117.087 crores. With 5% incremental addition, the year wise
deposit amount is given below in Table No. — 15.18.

Annual Amount to be depositad in Escrow Alc

Year Annual Amount to be deposited in T Crores

1 2.43930
2 2 56127
3 2.68933
4 2.82380
5 2 96499
6 3.11324
7 3.26890
8 3.43235
g 3.60396
10 3.78416
1| 3.97337
12 417204
13 4.38064
14 4 50067
15 4. B2065
16 5.07114
17 5.32460
18 5.50003
19 ~ 5.B7048
20 6.16400
21 6.47220
22 679581
23 7.13580
24 7.49238
29 7.86700
76 B.26035
27 B8.67337
28 8.10703
29 9.56239
" a0 | 10.04051

31| 44 10.54253

@M
Progressive & Final Mine Closure Plary ||~ 54 Fzrzon) XV - d1/42
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Year Annual Amount to be deposited in T Crores
< o 11.06966
3 | 1162314
a4 | 12.20430
s | 12.81451
36 13.45524
37 1412800
38 14.83440
39 15.57612
40 16.35493
41 1717267
42 18.03121
43 16.93287
44 19.87951
45 20.87348
46 21.91718
47 23.01302
48 2416367
45865107

Total amount over mine life comes to T 458.85 crores (Rs. Four hundred &
Fifty eight crora and Sixty five lakh) only. Thiz will be the amount deposited,
ultimately in the Escrow account.

BEE

\ijay Kumar Sirgh ‘ @

Resognisad l:-..a'.:r::;d T-:-._!-sun] :
ilg;ﬂnqmgllil:n Ho. 3401 2(03)E A-LPAN
Datad- 29.06.2015]

Prograssive & Final Mina Closure Plan i . 42/42






ANNEX. - |
A ment O far Rejbor & 13 Coud e

Crovernment of India
Ministry of Coul
(o the Nominajed Authority
World Trade Tower, Now Delpi

Office of the nomined autharity constituted under section § of the Coal Minas {Special
Provisions) Act, 2013,

Alloten! order under clause (¢} of sub-rufe (2) of rule 7 gaut Surb-rule (1} of rule 13

In pa- Rajbar F & 0 Cpa) Mine {ihe “mina") pasticulars of which is specified in

Ohrder g, - TR0 3N A
Date: Jumes 30, 20| 5

For utilisation in: End (lse Plant situated a Lalpania, Dist, Bokaro, Jharkhand, as more
pasticularly described below (the “End Use Plami™y

(& ¥e. [ Mameof Specificd End | Address Configuration “Capacity

, Use Plant ek
I Tenughat Thermal Lalpania, Dist. IXEOMW | 120 MW
| Power Station Extension Bokaco, Tharkhang

- —L

;ﬁ?ﬁ_";?mﬁ forr _a'l-:l':ﬂ.r Wair
WHEREAS, the nominsted authority has, in aceordance with the provisions of thye Coml

Riiles, 2014 {the “rules™) conducted (e allotment of (he rming;

- Mines (Special Provisions) Act, 2015 (ihe “Aet”) and the Coal Mines (Special Pmﬂm?f'r

AND WIHEREAS (He allotice is eligible to reveive thix aflatmesn pecer with reg
mine es described in this alloiment gpder. incleding, inter-ulia - 3

r

F i
{a} the coal hearing land aequired by the prior affutlse snd the lands, in or dqi.'mmr 4}
the coal mines wsed fiar coil mining perations acoine] by the prigr ollotiee; and ﬂ
o
(o e eyt -
Wi 4
Vijay Kumar Singh i A JE..‘
L ;:“ﬁ m'“"ﬂf‘:’w"m' T R T
e Daled- 29.05 2015 i
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(b} any existing ming Infrastrocnire a5 defined in clause (i) of sub-section (1) of
segtion 3 of the Act

ANLD WHEREAS the allottee was alsa the prior allottes of such Schedule [ coal mine;

AND WHEREAS, the allonee has deposited the additional levy payable under sub-section
(3) of saction 5 of the Act on or prios to the dus dats specified under rule 18 of the rules:

AND WHEREAS the allottes has fumished a performance bank guarantee dated April 27,
2015 for an amount equal to INR [,98,00,00,000 (Indizn Rupess One Hundred and Ninsty
Eight Crore) issued by Allahabad Bank in aceordance with the alloiment document read with
sub-section (6) and sub-section {12 of sections £ of the Act and sub-rule (4) rule |3 of the

rules;

AND WHEREAS the allottes has entersd into mn Allotment Agreement dated March a0,
2013 (a5 amended} with the nominatsd suthorily in accordance with the provisions of sub-
rule (5) of rule 13,

NOW. THE NOMINATED AUTHORITY DOES DRDER:

[. On and from June 30, 2005 (“allotment date") and in accordance with sub-section i)
of section 8 read with sub-seciion (12) section 8 of the Act, with respect to the mins, the
fallowing shall stand fully and absolutely transferred snd vested in the allotiee, namely: -

() all the rights, title, interest and liabilities 35 were availshle to the prior
allotiee;

(b}  entitlement Lo & mining leasce o be granted by the State Governmen! with the
terms and cenditions of the Allotment Agreement forming a part of it on
miking an application;

(e} all stamutory licences, permils, permissions, approvals or consents as per rules,
required (0 underiake coal mining operations in the mine, if already issued by
the Central Govemment, to the prior allottes on the same tems and conditions
as were applicable Lo the prior allottee, as listed in the Annexure I

{d)  entitlement 10 any statutory licence, permit, permission, approval or consent

required to underiake coal mining operations in the mine, if already issued by
¥ the Central Govemment, io the prios allotes on making an application on the

7 same terms and conditions as were applicable to the prior allotee, us [isted in

the Annexure 3;

entitlement to any siatutory licence, permil, permission, apprival or consent

required to undertake coal mining operstions in the mine, il already issued by

the State Government, o the prior allotiee on making an application on the
same lerms @nd conditions as were applicabie to tha prior allories, as listed in

the Annexure 4.

rights appusnienant to the approved mining plan of the prior aliotiee:

in the event the secured creditor slects 1o continue the fagitr aeanpements

';'.'\-_n'JmT r_ S T':H:.Hl__ s J'_!-;rf .I'IF T :ﬁﬂlﬁﬁa;
et peraa] S
fieongnitin Mo, J4A1H[2YI014-CRAM B
Dated. 29,05.2015)
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oi other lending drrangements toowhich (he prior alloltes was & parly in terms
of clause () of sub-section (1) of section 12 of the Act;

F i The Alloige may seck any chenge o the terms and conditions attached o Fich
licenwe, permil, permission, approval or consenl by making an spplication in
#ccordonce with applicahle laws:

3 This Allotment onder is liahiz to be cancelled in accordance with the provisions of
subsrule (6} of e |3

(By the nominated authority)
{Q; ’éy
&Y}
i +-CPAM
" =1t 350
VijaY 4 qualiied PSR,
rasagntion X 3000151

.'I+'|.'\:ll-l-.|' - . — f'fTIIrlﬁ;:;rhr ...|Ilm:u;|r Fyrvitiom | -'-Trrnrl-'.--l- l;'- T



Altotovant Sedve far Rathar E & D Coal dine

Annexures
Annexure [; Particulars of the mine

Part A — Description of the mine

Name of Coal Mine Rajbar E& D
Latitude 23"45'19" N to 23747'59" N
Longitude 843747 4" E 1o 84°40'51 8" E
Coalfield Auranga _ =
Yillages Chandwa, Rajbar, Renchi, Balumath, Jerang,
Darea, Serak
District Latehar
| State Jharichand

Resiine fT L . ﬁ?u:n;.bnmr.rr eakcont Xactiin | Seriidn Fj : . ng i .:;I'_'I.



Aligimant Order for Ragbar £ &t Coal M

Part B Description of Land In refation to the mine

Not appiicable

Soctaon I}

. ﬁiﬂﬂhmwmgdmhﬁmf e Ff -
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Part C - Description of Mine Infrastrueture in relution te the mine
Nov apedicable

.".l'LILIIPﬂ-ll.f

[ This docretnt canisimr Secin | Sectiom vy = T Pewiof)



Al Orter for Rapbor £ 0 Cost Mine

Annexure 2: Particulars of statutory ficences, permits, permissions, approvals or

consents issued by the Central Goverament which are being transferred along
with this Allotment Order,

Nor applicable. ® 7

Eﬂ.‘!n:l.l:l Al ||'IT.'IF|.r Wi i et mr.;..ll;u' .Fi.'crm { "i"n-:nllT ] - Foige | aff



Annexure 3: Particulars of statutory licences, perm

ifs, permissions, zpprovals ar
consents issued by the Central Government b

be ohixined on application by the

Allotiee.
Mot appiicable
Wrrep S,
Lol i i r
I mﬁﬁ k.

e T docamont untmes Socos | Socion ¥ o




. Aficimens Clreder (or Baphar £ & ) Coad Ming

Annexure 4: Particulars of statutery licences, permits, permissions, approvals or
consents issued by the State Government to be ohtained on applieation by the

Alloitee.
Nor applicabis ﬁ
/ {ﬁﬁ-f
¥
- singh \
\Nﬂsiumaﬁﬁ“[;ﬂﬁgﬂ '.
(ReCOT o, 0 T
Mﬂg:lﬂﬂ" 29.05:20
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ANNEX. - | A

F.No.103/19/2015/NA
Government of India
Ministry of Coal
O/o the Nominated Authority

131 Ground Floor, World Trade Centre, Babar Road, New
Delhl

Corrigendum No. 1 to the Allotment Order no.
103/19/2015/NA dated 30" June 2015,

In re: Rajbar E & D Coal Mine (the "mine™)
Date: Dec’'21% |, 2016

_ In favour of: Tenughat Vidyut Nigam Limited Incorporated in
India under the Companies Act, 1956 with corporate
identity number U40101]HI987SGC013153, whose
registered office is at Hinoo, Doranda, Ranchi,
Jharkhand -834002, India {the “Allotiee”),

WHEREAS, The Nominated Authorty has, in accordance with
provisions of the Coal Mines (Special Pravisions) Act,
2015 ( the "Act”) and the Coal Mines { Special
Provisions) Rules 2014 ( the "Rules") issued Allotmant

order No. 103/19/2015/NA dated 36t June 201s

AND WHEREAS M/s Tenughat Vidyut Nigam Umited, while stating
that upon getting the co-ordinates certified by M/s CMPDIL, a
deviation in the list of villages and the [atitude 2 longitude, as
provided in the Allotment Order and as furnished by M/s CMPDIL
has been observed, has requested this office for amendment in

, Geographical co-ordinates and village names In respect of Rajbar E
& D Coal Mine.

AND WHEREAS considering such request the matter was examined
and it was felt necessary to modify the Geographical co-ordinates
#2080 vilage names In the Allotment Order,

" NOW THEREFORE, followlng corrigsndum to the Allotment Order is

= Issued:
E ."“-'\-
e

1. InAnnésuce | ofthe Allotment r}rd-T Pan A % hereby modified ae
. b : i
for ows Vijay Fauégirﬁﬂs';r;%r;nn] | @
(Recogh'Sed o upayata-CPal Atz

Lﬂﬁwnfgﬂ;t pd. 28,0520
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Amnexure 1: Particulars of the mine

Part A — Description of the mine

Name of Coal Mine Rajbar E & D _}

Latitude 23°45'27.401" N to 23%48'2 680" N

Longitude B4"37'38.780" Eto 84°40'27.119" E

Coalfield Auranga

Villages Rajbar, Renchi, Darea, Jerang, Serak,
Lejang

District Latehar

State Jharkhand

L:]"-ug.ﬁ"-ﬁ#.,.'-.._"l_'ﬁ-'fa: c
(Vivek Bharadwaj)
Nominated Authority
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Az AT T vew f s e

(e i Fnferd o memom we=f v SR T T Wi )
A% o i rivegarrry ofver, m Tre, oheft - 834 031, sroars ()
mp Central Mine Planning & Design Institute Limitad
- U8, Bubeidiany of Coal India Liritedy Gavl. of Indla Putde Sscor Undekaiing)
Sapinds A Wi Kt Gy Gurihwana Piace, Kanks Roed, Ranchi - B34 031, Sarkhard (MDA}
Corparate |dentity Number - L14Z8ZJH1878G01001223
drm / wflE = g
vy - Ayl 88/ CIE6-A) JE-220387) T- 4735 ftosies - 26.10.2018
o,
Shri Rajesh Ranjan,
ESE (P&S)
Tenughat Vidyut Nigam Lad.,
Hinoa, Doranda,

Ranchi — 834 002 (Jharkhand)

ey : Certification of Geologleal Coordinates wsed In preparation of Mining Plan of
Rajbar E & D Coal Block in aceordance with the vesting order - Heg
Bubmission of Revised Certificate [Job no. 511015170)

wed © 1) CMPDIs offer betier no. Wit - f16 /v (003 (afer o —200 /308
i - 27.11.2015
it} Your Work Order no. 065015 16 did. 3122015
K} CMPDTs betier no. CMPDVTVCIREG-A Y] | &, D601 20HE
v} TWIL's botter mo. #40/17-58 did. 38062017
w) CMPDI"s [=ttar no. CMPDIBDACERS-A)E- 1572 did. | LOT2017
Wi} TWML's betier no. 2420819 dad. 18.09. 2018

T,
This hag reference to the above referred lefiers pertafning fo the subject assignment.
Plan showing the geographical co-ordimates (Latitude. Longinxde) wsed in the
peeparation of Mining Plan For Ihjl'.w}l & I¥, which was submitted h:.r vou, wWas examined
by the commities constiuied for the same. Accordingly, the pao copies of revived plans

havirig CMPDI"s cerification is enclosed herewith superseding the earlier certification issusd
by CMPDI vide letter no, CMPDUBDVCIERE-AJE1572 dd. 11.07.2017.
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Vijzy Kumar r Singh l
(Ruco Fa.n [ .2'had Person)
{Ratd ) -- wn g JSTTLGNYI0IE-CPAM
Gatad- 28. 05,.2015) ‘
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TENUGHAT VIDYUT NIGAM LIMITED
Hinoo, Ranchi-834002 ANNEX. -TN

MINUTES OF THE 54t MEETING OF BOARD OF DIRECTORS HELD ON
THURSDAY, THE 16T DAY OF AUGUST, 2018 AT 10.30 AM AT OFFICE OF
THE DEVELOFPMENT COMMISSIONER, GOJ, NEPAL HOUSE, RANCHI.

PRESENT

1. Shri. D X Tiwari, [AS Chairman
Development Enmnﬁssinngr, God

o Shri. Sukhdéo Singh, IAS ! Direetor
Add. Chief Secretany,
Planning- cum-Finanece, GoJ

3. Dr. Nitin Madan Kulksrni, [45 Director
Secratary, Energy, GoJ

4. Shri. Kuldeep Chaudhary, IAS Managing Director
Managimg Director, TVNL

PRESENT IN FPERSON
Shr. Dipal Kumar Singh Company Secretary

The S4th meeting of the Board of Directors atarted under the Chairmanship of Shri
DK. Tiwari, Development Commissioner, GoJ and Chairman, TVNL.

The Chairman déclared the presence of gquorum at the mesling fo transact the
tusiness as per the agenda circulated. Discussions were held and following decisions
were made:-

[ ]
¥ L] i

Item Wo. 54,01
Sub; Compliancs repori on the decisions taken in the 534 meeting of Board of

Directors.
The -actions taken by the Management for compliance of decisions taken in the 33rd g
Board of Directors Meeting were notzd I g
— - i P S &
eing i ¥ vEe
g mal = : 2
vijay YT oned PRl | Y o
mel'l'ﬁ :],ﬂ.‘ﬂ" mm’ﬂ pou s 7 ':'ﬁ.-‘?l{P ke
Rasoqgnion W0 35 0 20151 @R &
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It was [urther informed that RS 14447 crores has been proposed &s capital
expenditure for curment Financial Year,

The Board discussed the matter st length and passed the following resolutions:

“RESOLVED THAT that financial budget estimate for the FY 2018-19 be and heraby
approved as placed before the Board”.

“RESOLVED FURTHER THAT that financial revised budget estimaie for the FY 2017-
18 be and hereby approved as placed before the Board®, .

Item Mo.54 /08,
Bub: Approval of Investment Peliey for Fixed Deposits of TVHL.

The managing Director informed that Committee on Public Undertakings (COPUJ,
Jharkhand tneeting had been Held in the month of October 2017, in which it was
directed o swbmit an [pvestment Policy of Nigamr with proper procedurs. and
guidelines for Investment of Shart Term Deposits/Fixed deposits. In compliance of
above direction an nvestment policy has been famed and placsd befors the Board for
getting best rate of returmn on [avestment of Shart Term Deposits /Fixed deposits.

The Board discussed the investment policy and decided that eligibility criteria of net
worth of Re 15,000 crores and 10% of capital adequacy ratio shafl be applicable to
nationalized s weil as schedulsd banks. It wis unanimously decided to remove
restriction of TO:30 ratio for investment of surplus fund in nationelized and scheduled

banks.

Subject to above direction the Board pessed the following resolutions:

"RESOLVED THAT Investment Policy as placed before the Board for maling Fixed
Deposits against available surphus funds in Mationalized &nd Scheduled banks, Ranchi

be and hereby approved.”

' P a

"Item Mo.S54/09.
Eub: asval for submiseion of modified Mining Plan [Including Mine Closure
Plan] and financial assurance for progressive and final mine closnre

activitics of Rajbar B & P coal mine.

The Managing Director informed that the rHi.l:Li!-lrj" of Coal, G'l;'.xli vide (s letler dtd
07 .03 2018, in itz Obssrvation at S.Mo.14 pointed out that as per Guidelines for Mine
Clogure Plan dated 07 01,2013, it iz péguived that the financial assuranecs for Mine

Closure shall come from Mining Company, 1.2 TVNL

It was infosspad by the Managing Director that vide Board reselution no 33/9 did
WD, TVNL is sauthorzed (o do =il ncedinl acbhon chuding orovision
MoC, Gol for compistmg ihe mine closure aclivities. [

{29



it was also informed that In consuliation with RQP, Certificate regarding Mine Closure
Coat of Rajbar E & D Coal Mine duly signed by MD, TVNL vide no.121/18-19,
dr.26.04.18 was incorporated along with the submissions by TVNL on the 24 paint
obssrvations of the Standing Committes in the Mining Plan Iachiding Mine Closure
Flan) and submittad to MoC, Col vide letter no.196/18-19, 4t.14.05.18, for perusal
znd approval. Mo, Caol after perusal of Mining Plan (Including Mine Closure Plan)
informed that Starting date of the mine in proposed Flan is not in line with Efficiency
Parameter of Allolment Agreement and Life of mine should be considersd from the
date on which any activity is tsken up in the proposed asres,  wide lefter
no.34011/18/2017-CPAM, dt.21.06.18.

In comphiance of further ohesrvation of the Ministry, ROP modified the Mining Plan
(Including Mine Closure Plas) and considering the firmed up WPl Base Date as March,
2018, the expenditure nnder the head of mine closure plan is estimeted to be at
Rs.475.52 crores. The caloulation of the amount was doné on the baesis of revised

Htimatsd!if:nfﬂmuualmhﬂ*hkhiamﬂaagﬁ!tabeﬁﬂ?m[ﬂyﬂmnf

construction period & 48 years of production period).
The Board discussed the matter and passsd the following resalutions:

-“RESOLVED THAT approval be and hereby accorded-for submission of Mining Flan
(lncluding Mine Closure Plan] of Rajbar E & D coal mine, s per the Observations and
Cuidelines of MeC, Gol and making presentation of the same for ils approval from the
Ministry of Coal, Govt. of Indiz”.

"RESOLVED FURTHER THAT 5o Viay Kumar Singh [associated with M/s
Gondwana Geotech Services Py Lid.), the Recognized Qualified Person [RJP] be and
hercby authorized alongwith officers of Nigam for making pressntation required for the
purpose of approval of this Mining Plan (Including Mine Closurs Plan] of the Ceal

Mine",

“RESOLVED FURTHER THAT approval be and hersby accorded for assured suUppors
o TVNL for financial provisions estimated at Rs 475 52 erores for prograssive & final
mine closure activities of Rejbar E & D coal mine, which is spelt out in the referred
Mining Flan (including Mine Closure Plan) for Rajibar E &% D coal mine®.

“RESOLVED FURTHER THAT MDD, TVNL be and hereby suthorized 1o do ail needful
actions in this regard including other provision recui by MOC, GOT for completing
the mine closure activities”. ‘ !




@y

There was no othear business to transact, the mesiing ended with thanks to the Chair,

[Kuldeep Chandhary) (itins Madan Raliarni)
o oo i 1 trt ! j £
[Sukhdes Singh) {D.K Tiwari)

Vilay

iﬂﬂ“ﬂm“;;: 29 05.2013)
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ANNEX. -1V

Earlier Approved Mining Plan

This is to certify that for Rajbar E & D Coal Mine, no approval
been granted till date. Theretore, presently,
Plan for the block.

of Mining Plan has

there is no earlier approved Mining

/)

B

Managing Director
Eﬁﬁé/ TVNL

Plant : Tenughat Thermal Power Station, Lalpania, Bist. : Bokarn-K297 49 P sirkliziind §



ANNEX. -V

PEED
No. 34012/03)/2014-CPAM
Government of India
Ministry of Coal

New Delhi, ﬂ'::_!.diﬂhta}f, 2015

TO Vijay Kumar Singh (Renswal)
Hill Top, Kahalla-Chandwe,
Hanke Road,
Ranchi-834008 [Jharkhand)
(Mobile No.0B226865342/07782928377)

Subject Grant of recognition as competent person to prepare
Mining Plan for Coal/Lignite block.

Sir,

1 am directed to refer to your letter No, RQP.VKS:2014:06 dated
26.12.2014 on the above cited subject and to convey approval of the
Central Government to the grant of recognition under Rule 22 (c) of
Mineral Concession Rule, 1960 in your favour as competent person to
prepare Mining Plan/Mine Closure Plan for Coal/Lignite blocki(s)] up
to 10 years from the date of issue of this letter.

x. RQP is required to comply with the provisions of all the
concerned statutes and guidelines / circulars of the Govt. issued
from time to time in regard to preparation of Mining Plans.

Yours faithfully

vijay ﬂu““aﬂg;t;%[mn'i | \_&1

k i} ali
g“a""“?'-““::.r:ﬂumll'i““'““”m ‘l (I.P. Nagpal)
i "“;:mu.-m.na.ﬂnﬂﬁl Under Becretary to the Govt. of India.

Copy to: TD, NIC, Ministry of Coal for including in the list of RQP
' in Ministry of Coal’s Web Site.
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L]
TENUGHAT VIDYUT NIGAM LTD.

Mr. Vijay Kumar Singh

Hill Top Mohalla- Chandwe
Kanke Road

Ranchi-B34008

Jharkiand

Sub:  Authorization for preparation of Mining Plan (Including Mine Closure Plan) for
Rajbar E & D Couzl Mine,

Sir,
¥ou are hereby authorized for preparation of the Mining Plan (Including Mine Closure Plan)
of Rajber E & D Coal Mine alloited to Tenughat Vidyut Nigam Limited [TVNL) by MoC,

Lral vide their order No. 103/192015/NA did -30.06.201 5 and amended vide Corrigendum
MNo. 1 daved 21/12/2016,

We note that you are a RQP recogmzed by Ministry of Coal, Gowi of India and are
associated with Mfs Gondwana Geotech Services Pve. Lid., Ranchi.

Thanking ¥ou.
Yours faithfully
L
L :"T_':T-[.FA_._._.
4 2 |{;
( \ .
%‘ _5;%9,'?@1 ! (5. Sinh)
m-,al;g; ﬁu.ﬂa{:{;w%mmpm " Managing Director
ol £

"lant : Teomshat Fhermal Pavner Statiog | alpamia, st s Bokara-829 049 0 Sk hanil




ANNEX. - Vii

Certificate of Acceptance to prepare Mining Plan (Including Mine
Closure Plan)

This is to certify that M/s TVNL vide their Managing Director's
letter no. 2242/17-18 dated 15/03/2018, have authorized the
undersigned for preparation of Mining Plan (Including Mine Closure
Plan) of Rajbar E & D Coal Mine. The undersigned, being a RQP for
Coal/ Lignite mines, has accepted to formulate the Mining Plan
(Including Mine Closure Plan), for Rajbar E & D Coal Mine and has
prepared the same as requested by Mis TVNL. This Mining Plan
(Including Mine Closure Plan), for Rajbar E & D Coal Mine, has been
prepared by me and is being submitted, covering the letters from MoC
and observations of the expert committee of MOC, GOI, made during
presentation of previously submitted Mining Plan (Including Mine
Closure Plan) fer this block. The coverage of the observations and
submission thereof, is detailed at Annex. — XVIII (A) & X\VIII (B).

wapf —

| - (Vijay Kumar Singh)
o RQP No. 34012/{03)/2014 — CPAM

" & dt. 29/05/2015
: Valid upto 28/05/2025.
@ Vijay Kumar Singh

{Recognised Quafified Persan)
[Recogrition Ma, 34012403)/2974-CRaM
Dated- 29.05.2015]

vit-11



ANNEX. — VIII

Certificate by RQP Regarding Mining Plan Preparation

. Vijay Kumar Singh, hereby certify that | have a valid recognition from
MOC, GOl under MCR, 1960 to prepare mining plan for Coal & lignite
deposits. The recognition no is 34012/03)/2014 — CPAM dated
29/05/2015 Valid upto 28/05/2025. It is further to Certify that | have been
duly authorized by the proponent Mis Tenughat Vidyut Nigam Ltd. vide
their letter no. 2242/17-18 dated 15/03/2018, to prepare the Mining Plan
(Including Mine Closure Plan) for Rajbar E & D Coal Mine. This Mining
Plan (Including Mine Closure Plan) is being submitted covering
observations of expert committee of MOC, GOl and guidelines for
preparation of Mining Plan for Coal & Lignite block/ mines, issued by
MaC, Gol.

Provisions of relevant rules & regulations made there under have been
observed in the formulation of this Mining Plan (Including Mine Closure
Plan) for Rajbar E & D Coal Mine.

{ 2=
(Vijay Kumar Singh)
RQP No. 34012/(03)/2014 - CPAM
dt. 29/05/2015
@\ Valid upto 28/05/2025.
o

Vijay Kumar Singh :

Racognised Qualified Person
[émugnl?.mrlﬂn :'ii--"llh;L‘:I]‘EI}H E’Pﬁﬂ e
Oatad- 20.05.20%5] {"'h ,:" .j!lbi

-
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ANNEX - 1X

Pregaraﬁnﬁ of Mining Plan {Inciuding Mine Closure Plan)

This is to state that the Mining Plap {Including Mine Closure  Plan) for Rajbar E
& D Coal Mine has besn prepared, considering the puidelines pertaining to Mining
Plan' Mine Closure Plan isswed by MoC, Gol. Wherever specilic permissions will
be required. for operating this mine, the same will be sought from concerned

H{.;k [y

= als

Managing Director

| _&qﬁ(ﬂ //’ | TVNL

Authority

8
&

X-11

Tenughat Thermal Pinae Stativm, Falpam, D, Berhannib-M2T 004 iz b b 5
] el CET: ;



ANNEX. - X

Cao rding Block nda

This is to state that the block boundary of Rajbar E & D Coal Mine
has been firmed up, based on the block area plan provided by CMPDI. The
area covered by the mining plan does not encroach on any other coal
block. This non encroachment has been confirned by CMPDI, as can be
seen in the enclosed Annex. — Il A of this Mining Plan.

&Wz
(Vijay Kumar Singh)

RQP No. 34012/(03)/2014 - CPAM
dt. 29/05/2015
Valid upto 28/05/2025.

Vijay Kumar Singh ]
(Recognised Qualified Person)
[Recognition No. 34012[03y2014-CPAM
Dated- 20.05.2015)
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ANNEX. - XI

Approval of Mining Activities from Competent Authority

This is to certify that mine will be worked as per the Mining Plan
approved by the Ministry of Coal, Govt. of India and other approval/
permission would be obtained from relevant Authorities, whenever and

wherever required.

_"II il -
..\. "-r.r'l'. =T
(2 g Managing Director
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ANNEX. - X1I

Geological Exploration

This is to certify that all Geological Exploration and reporting has been
conducted by Department of Geology & Mines, Government of
Jharkhand for working in this mine.

elehs

Managing Director
§7= - TVNL
'r‘.gh

Plant : Teaughat Thormil Power Station. Lalpanin, 6se © Bokiro-829 189 (3 ekband




ANNEX. — XIlI

Certificate of Project Boundary

Thig is to certify that the mine boundary of proposed Rajbar
E & D Coal Mine is within the allotted block. Only 31 ha of area for
other uses for the project, lies outside and is adjacent to the block on
non coal bearing area. As per guideline of MoC, Gol vide their no.
34011/48/2009-CPAM dated 8™ May 2018, a letter of request has
been made by M/s TVNL to the State Gowt. of Jharkhand. The request
Is for issuance of a Letter of Intent (Lol) by State Gowt. for processing
of Mining Plan approval. Covering this 31 ha area outside the mine
block but forming part of project area. Total project boundary covers
1351 ha area.

ﬂﬁ,%’/
| (Vijay Kumar Singh)
3 RQP No. 34012/(03)/2014 - CPAM
> dt. 29/05/2015

Valid upto 28/05/2025.

Vijay Kumar Singh

Recognised Qualified Person)
@- [E':lml-!uﬂﬂﬂﬁiun Mo, 14042/(03)2014-CRAM
2" Dated- 29.05 2015]
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ANNEX. - XIV

Plan & Mine Closure Plan

This is to certify that there is no approved Mining Plan & Mine Closure Plan for
Rajbar E & D Coal Mine.

This Mining Plan {(Inchuding Mine Closure Planj for Rajbar E & D Coal Mine has
been prepared as per guidelines issued from time to time by MoC, Gol for
preparation of the Mining Plan (Including Mine Closure Plan). A certificate to this
effect has been given by ROQP as Annex. - VIIL

{ -
, ]
. '||L "v'l‘aﬂagtng Director

ng
(et =l person) TVNL
*\I'l'!ld"iiuﬂ_ o III"EET' 0
ﬂ""‘m al.E i
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ANNEX. - XV

Reclamation and Rehabilitation

This is to certify that the reclamation and rehabilitation work shall be
carried out in accordance with the approved Mine Closure Plan and in

line with any modification/ amendments which may be made in the

Mine Closure Plan by Ministry of Coal fiom time to time.

—alel®
Managing Director
TVNL

G

XV -
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ANNEX. - XV]

Mining Lease Ares

This is to certify that no lease area has been granted 1o Rajbar E & D proposed coal

mine till date. The needed action for getting lease is being underteken by M/s

TVNL.
— qllf
Managmg Director
o |
i
N g
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ANNEX. - XVII

Regarding Hydrological Studies

This is to state that st time of the EIA/EMP formulation, required
Hydrological Studies shall be carried out for the Rajbar E & D proposed coal

[Hine.

]

Managing Director

TVNL
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Annex. — XVill (A)

MoC Observation vide letier no. 34011/12/2016-CPAM dated 20-05-2016 &
3401118/2017-CPAM dated 07-03-2018 and Our Submission

T Ref.Para | MOC's Commitiee's Gbservation || Our Submission |

No. | |

1. | CoverPags | Name of the mining plan should be | Cover Page in Mining Plan submitted in |
Mining Plan (including mine closure | December 2017 (considered by MoC,
plan) instead of Revisad Mining Plan | Gol) had the title as “MINING PLAN |
only. INCLUDING MINE CLOSURE PLAN". |

However, comection to cover page has
now bean made, as directed; in this
Mining Plan - October 2018.
2. | CL8(i), Sum5 | As indicated at para CL 8 (e) the | Now the production is anticipated to
(c)& Para 511  mine is likely to commence from | commence in the year 2019, It meets
Oct'17, while at para 8 (i) provision | the year mentioned in  aliotment
of 2 years has been envisaged for | agreement.
construction of the mine, this needs
ibiG iled. The propesed W/G mine will progress
Further, it is indicated that UG keaping & safe distance and a time lag
operation ig likely to be completad of 7-8 years from O.C. mine blasting
before 48 years with overall ife of 48 | 120€S. It is estimated that during the last
year. It needs to be clarified how the 8cade of mine life, opencast mining
b ' UG and OC operation in tha ming | WOUd be camed out over North-
| could be co-terminus. Waslern region, where Seam | & 1l are
not workable because of thinning &
inconsistent deposit. The underground
mining would be camied out in Morth |
@ area, where OC mining would have
l | been completed befora 41™ year of mine |
ife. Thus exhaustion of underground |
i "— ming reserve in North area would take
= e place as a coterminous operation of the
OC mining In MNorth-West. This is
axplained in para no. 5.4.6.

3, " Plate 11 Emhanhmant:’Safetjr barier from | Embankment base is 30 m wide. Most
Sukri Nadi on North-East part of the | of the Southem embankment is rocky
quarry may be examined. except near Wes! end of river bed.

Strangthening the South bank of river

ey 2 ar Skt gh; g | would be ensured and the embankment |

Euﬂ‘ﬁ““‘iinaﬁﬂ cPAM top would be built 1.5@h" above HFL.

[ |Recogniien Hn-_aiﬂg'j o5 20451 Plate no. — 11 concaptual plan

| | b | has hﬂﬂrhﬁ": proved - tof, shew |
- <N

|
r" l.

_ :nn.rlup.

o
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" Ref. Para

~ T MOC's Committee’s Observation

Dur Submission

embankment and HFL clearly.

CL12.4

Feasibility of accommodating the
overburden completely inside the
quarry having working stripping ratio
of 504 has not bean addrossed
properly.

A pamgmph no. 5.16.4 A has been | |
added in Chapter V, fto axplain |
accommodation of overburden and
intarburden info decoaled area.

Bank Volume of Coal = 255 Mm®.

Bank Volume of Waste = 2119 Mm”.
Total volume of excavation = 2374 Mm?®.
Expanded volume of wasta = 2384
Mm?.

If the mine is filed up completely at
ground lavel, there is spill over of 20
Mm? of waste. However, there is a final
void volume of 220 Mm”® to be left at the
close of the mine for water lagoon.
Hence spill over quantity of waste totals
ko 240 Mm®. A second layer of agl waste
dump, 80 m high above ground leval,
covaring about 502 ha area, has haanr
planned {o accommodate these 240
Mm?®. Thus entire bank volume of 2119
Mm® is accommodated as intemal
dump.

CLa(n)

As the mina is likely to be operated
through MDO, it is
population of HEMM for range of

equipment instead for a particular
size of HEMM.

Vijay Kumar Singh
(Rgcognised EJJa itiad Parmon)
[Radagnition Mo, 2=.1T "= 15 CPAM -
Dataed- - =1 4[

envisage

Para no. 5.13.6 and table no. 5.25 has
worked out the system capacity of
equipment for every slage and
compared it with farget capacity to
ensure that the population of equipment
fully matches with the larget capacity

required.
For the annual task of 10 Mt coal
production and of 50 — 55 Mm® waste

ramoval; size of envisaged equipment
are matching. The mine life being 48
b years, any equipment would serve for its
! full life & MDO would not face financial
strain. Such eguipment are in use in
other countries and are available from
major manufacturers. Therefore, MDD!
will be able to handle the matter. |

XV (Al-2i11



Ref. Para

| MOC’s Committee's Observation

Our Submission i

cLaf

&.04 M3/t has been anvisaged o ba
left unmined in 150 ha of the block

by independent agency, If so the
same should be attached.

7.85 Mt of coal at & stripping ratio of |

grea. Whether any technical study in |
support of the same has beesn dona |

In depth study was caried oul, in
housa, based on geological report
Available coal and associated waste,
over 150 ha, was worked out based on
borehola data.

Net geological reserve over 150 ha was
estimated at 7.85 Mt. Extractable coal is
estimated al 7.30 ML The waste lo be
removed to extract this coal is esfimated
at 58.7 Mm”. Resulling stripping ratio
comes to 8.7 + 7.30 = B.04. This
stripping  ratic was  considered |
uneconomical for coal quality averaging
at G-11. Against this, in the area -
1320 ha (under consideration for
mining) there is 697 Mt of reserves
{upto Seam |). It gives a density of 52.8
MU Km®. Against this high reserve
density of 52.8 Mt/ Km®, 150 ha patch is
having merely 5.2 Mt/ s km. The
economy was ona of the considerations
for axdu:llng this area fmq'n rnlning

Eﬂﬂﬂﬂm is mhﬂbiltﬂhun ﬂnd I

resetftement of about 800 persons
residing in this part of the area, for such
low quantity of coal deposit. In house
expertise with experienced geologists
and mining engineers was considerad
sufficient for this exercise. This issue
has besn deliberated in detail in tha text
at para no. 5.4.3.

CL 11 (a)

. Pre-mining land use, proposed land
| use, land use at the end of mining
\and post closure should be
indicated.

The land use table furnished at table
| should be re-checked and reconciled
with the table. [

r Sirgh

Pre mining land use, proposed land use
and land use at the end of mining and
post closure has been rechecked and
reconciled and is given hereafler. This
has been included in text table.no. 13.3.
The table shown o @x\fpﬁipagn—
| XVl {A}-Eﬂ:il{‘ﬁ-% rsion” of

= ...=--;"!-'| rl-'l:ll"l
{Re t:n_;!nn;.._.-:' 4 =0 _-?.1.:#.!3“
lﬂmuml_ Gt 1wl = I
Dated .a s

table no. 1 .-r"
| @5@* A

ﬁxﬁﬂf&}:&h 1



Si.| Ref Para = MOC's Committee’s Observation Our Submission
No. I
Area inha
Present Land Usas Proposad Land Uses Land Usas
[ 1 Post
Vina | ara [ Tyeotuss | S | il | Cater
= Reclamation
Tenancy | 581.18 | Excavetion Area 1262.00
Govt. NF | 27254 | Backfiled Area 882.00
Forest Excavated Void 28000 | .
Resarve Top Soil Dump , ,I
Protected | 49520 | External Dump | '
C-J-B-J 208 | Infrastructura 3390 3290 |
Agricultural 506.48
Plantation Area 28,90 28.90 §37.12
Waler Body 260.00
Public/ Com Use 11.00 11.00 a7 40
Other Use 14.20 14.20
Y 1.00 1.00 1.00
UG
Total 1351.00 Total 1351.00 | 1351.00 1351.00

B. CL124 &Para | Land likely to be degraded and Land likely to be degraded and
5.16.8, Para | technically and biclogically reclaimed | technically and biologically reclaimed is
15.3.1.8 should be indicated. included in the text in pam no.
14.5.1.1.5 & 15.3.1.1.3 and table nos.
14.14, 156 and 14.15, 15.7 besides
appearing in the checklist al para no. CL
ﬁ'\ 124. Para no. 15318 B now
'3 renumbered as 15.3.1.1.3.
—= 1w | The para no. 5.16.8 and table no. 5.30
' | in Chapter-V detailing mining has been
modified to cover details of reclaimed
' backfiled area into  agriculture,

- - aT d m n w mw lmmr
& Wi ﬂ;::r-'-vri-r"-i‘:'. ; of comprehension.
113? . 14 P2 > I|:-| -
(Rezognisasd GuA I-:I __,:';“n.' _
lmmmﬂtﬁﬁﬁ 05.2015] '
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| Sl Ref. Para MOC's Committes’s Observation Our Submission
I No.
| _ Area in ha |
Production Stage Land Degraded Technically Reclaimed Area |
I Years Dump | Dump
xtn infral Back- Exin Infra & Gragn
o EETBF sthera | 1O | figg iTnp Othars | Balting o
— 1 Soil) Solfy |
1 2 3 4 5 3 7 ] ] 0 ]
-1 201618 )] 20 . 88 108 58.1 591
Y3 _ | 202021 ] 98 g a8 184 ® 5.1 50.1
¥.5 | 202223 | 153 B8 | 241 | 48 | ¥ 501 | 780ha | 1360
Y10 | 202728 ] 436 | S TR R 591 280ha | 2050
Y15 | 203333 | &35 g w | B8 |63 | 174 E-ﬁ 501 | 288ha | 2820
Y20 | 200738 | 817 3 B8 | 706 | 220 | o 591 280ha | 3100
Y25 | 2042-43 | 5 BA | BB0 | 318 | 58, JB0hs | 4060
ya0 [2oarss| o6 | 58 [“#s | ooa | uoe | E 561 | 289ne | 4840
¥-35 | 205353 | 1034 = B 11N 25 | 2 58,1 208ha | 6130
Y40 | 208758 | 1138 83 | 1228 | &30 | % 58,1 28.0ka | 7270
Y-45 | 206263 | 1185 EE 88 | 1283 | 7us | 2 501 286ha | ABI0
Y48 | 200606 | 1262. 88 | 1350 | 982 — 58] 280hs | 10700
Toat a8z 1+280 | 289na | 13500
Closure | 2068-69 =330.1 ha .
¥-51
Uridisturbed 1 1
1381 1351
= [nfrasiructure to be retained — 374 ha
* Infra Others lo be dismanted -217ha [ 59.1ha<+ Green Belt - 28.9 ha
=501+ 289=8B ha
- Backfillad = 932 ha
+  Void - 280 ha
& Water Body - 289 ha
&+ Slant Plantation — 11 ha (:f:‘:l
« Infra & Others — 88 ha -
& Infra & Others - 58.1 ha
- Green Belling - 28.9ha AL
Tetal — .; __-;'.;_."
Undisturbed — 01 ha i3
Total Project Area — 1351 ha
Area in ha
Production Stage Biolozlca’ly Raz'simad Ama |
Vears T Fuiic/ ol ! I ]
Mo | Tion | Boay | niem | ot | (Rer | Dickrbod | T
Retained) | |
Y1 | 2018-19 l | =  —
¥3_ | 200021 | 1
Y5 _ | 202223
| w10 | 202728 3 43 4l |
¥-15 | 203233 g | B a7 1
Yed) | J0a7-38 | 30 114 | ad i
¥ 204243 | 88 152 37 1
Y30 | 204748 | 141 | 100 [ an i
o35 | 206253 | 177 245 FFF] 1 s
Y40 | 2067-58 | 213 300 513 1 :
Y45 206263 | 330 311 841 1
Y48 208586 | 4478 | 3398 760 . S
Closre = SR .
Y51 | JDGA-6E | OB AR | 53117 | I60 374 1350 | 49728 150 o A0
Undisturbed 1 1351 e T
# - After the end of 48" year, 59,43 ’W land and 215.12 ha of plantalioh f:ma'&im; post
mining reclamation. n;ﬁj F 4
'h'\-\.

. ey AT 5!
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i ﬁﬁafﬁnmmﬁm's Obsarvation

Our Submission

Infrastructure o be

dizmantiad and .

retained should ba provided in a

tabular form.

Infrasfructured others in tabular form arei
given heraafter. This has been included
in para 14.5.1, 15.3.2.1 and CL 12.8.

A. Infrastructure to be dismantled and retained is shown below in tabular form.

Infrastructure io be
Dismantled

Mon
Forest

Forasi

Infrastructurs (o be retained

Moo
Forest

Forest

Workshop 29

28

k=]

Garland Drain

43

2.26

204

Stora 1.8

1.8

=

Road at its top

Embankment  with

575

aTh

| Total

Elecirical Sub | 2.0 -2

Station

L]

CHP & Coal
Slorage

127 o

127

Saedimanation Tank

0.6 G 1]

Total 19.5ha | 6.8 ha

12.7 ha

Total

144ha | B6l ha | 578 ha

B. Others

Hon
Forest

Infrastructurs to ba
Dismantlad

Forest

Infrastructure to be retained

MNon
| Forest Forast

1.2 0.6

0.6

Road

I ETP

Magazine 1.0 05

R

m 0 5.88

Townatip (Colony]

104 101 0

Oiffice Building

—

B | 18 0

2lha | 1.1ha

11 ha |

Total

23.0 ha fﬂ.'ﬂhl 5.88 ha

CL1Z2.13 &
Para 15.5.2 aenvisaged for taking

activities.

at par with the
depositad in Escrow

Rs. 8B.7F Crore

up mine closure

The amount provisioned
for mina closura activities should ba

amount to ba
account.

have been This direction has been compiied with.
|
The amount provided for mine closure

aclivities now comes lo Rs 458.65
crores which equals the amount to be
deposited in Escrow Account Para
15.5.2 now reappears in the text a5 para
no. — 155. The cost details may be |
sean in text in table nos. — 15.15 &
15.16. This has been included in CL
1214,

CL12.14 &
Parij 5.6.1 BSCTOW  Aaccount
i checked. Referance

ba incomect This

Vija gt P annual escalation rate of 5%. Total
m[:fp.’;if;n 3t T  rofyAmount to be Deposited in the Escrow
pateds == Sy

Amount o be deposited in the

needs (o be
WF1 appears to
neads 1o be

verified and furnished in the fable.

imgh
Mggmuhﬁ

In this mining plan being submitted, the
firm figure of WPI for July 2018 is
available and stands at 112.9. It has
been used for assessing the total
closura cost for the project area of 1351
ha. It has comes to T 117.087 crores as
base amount. With life of 48 years and

XVIH [A)-BH11



be corrected,
w:;f/{-/w;]h !

i Sl Ref. Para MOC's Committee's Obsarvation Our Submission ]
| No. |
Alc comes to T 458,65 crores. It is well |
within the sanctioned amount of
| T 475.52 crores, approved by the TVNL
Board of Directors In mairmaatingun|
| 16-08-2018. This has now been
considered for fhe Escrow Alc
calculations, with 48 years of mine life.
Calcutation table is given hersafter. The
fext in para 15.6.1 reappearing now as
para no. 15.8.1 along with table no.
15.17 has been changed accordingly.
Para no. CL12.14 In the chacklist has
also been updated.
PV - - = [ Aug-08 [——= | 120.60 WPI
WPl in new Base | Base Year | Ok WPI— 156.13 187.200 WP
‘Year 11-12 From year 11-12 - 100 | Joms: | t1 {On Oid Base)
Emhﬂnnmhmchwmtmﬁﬂmwmﬂy-w 1.44
L o uG oc
'!I Base rate of Closure Cost *Rs. Crs./Ha" 0.01 0.06
0.06 x 1.44
Cosl "Rs. Ha™
Closura Crsl =.P;q$._?
| Proposed Project Area “in ha” = 1351.00
Base Amount for Escrow Account (Rs. in Crs) -r i
Rate of compounding of Annual Closure Cost 5.00%
Balance Life of the Project "in Yrs" : 48
Annual Closure Cost | 2.4393
Amount to be deposited inlo Escrow Account afler compounding @ 458,65
| of 5% "Rs, in Crs™
I | Amount already deposited info Escrow Account "Rs. in Crs."
. Net Amount to be deposited into Escrow Accounl "Rs. in Crs." | | 453.65
s Mt At para under reference instead of | Correction has been made as directed
' gross geclogical reserve of 784.48 | Le. the gross geological reserve is
Mt net geological reserve of 706.03 | 784.48 Mt and net geclogical reserve is
Mt has been indicated. This should | 706.03 Mt al para no.— 4.7.4 and table

no.— 4.14 of text, CL - Para

T
i el b
I'MEHNEE p ue'_ g #0

7{ryand S g-Faranﬂ.H
2 =




8L | Ref. Para MOC's Committee’s Observation | Our Submission |

| No.

| 13. Sumd{o] |Instead of 57486 Mt of net| Comection has been made as directed |
geologlcal reserve considered for i.e. net geological reserve upto Seam I
mining in this mining plan, 567 Mt of | is 574.86 Mt at para no. — 5.7.6 and
nel geclogical reserve considered for | para no. = 5.7.7 & table no = 5.18 of
mining has been provided. This | text, SD - Para no. 4 (r) & (1)
should be corrected.

14. | Annexure ll | The board approval attached at TVNL Board during ts mesling on

Annaxure [ll, envisages as an
assurance from the mining company
that Rs. 431 crores would be made
as a part of Tender document while
floating the tender for selection of
MDO.

The guideline requires this financial
assurance should come from the
mining company.

vy v

Vijay ¥uniar Singh l
(Recagnised Jua " xd _I‘fgrmn]
[Recognition No, 322 1 ICPAM -

| closure activifies”.

(of Rs. 47552 crores covers the

Dated- 24 .« 2ui3]

16-08-2018 passed the following
resolutions under agenda item 54/00 as
follows:

"RESOLVED THAT approval be and
hereby accorded for submission of
Mining Plan (Including Mine Closure
Plan) of Rajbar E & D coal mine, as per
the Observations and Guidelines of
MeC, Gol and making presentafion of
the same for its approval from the
Ministry of Coal, Gowt. of India”.
‘RESOLVED FURTHER THAT
approval ba and hereby accorded for
assured support o TVMNL for financial
provisions at Rs. 47552 crores for
progressive & final mine closure
activiies of Rajbar E & D coal mine,
which is spelt out in the referred Mining
Plan (including Mine Closure Plan) for
Rajbar E & D coal mina”.
“RESOLVED FURTHER THAT MD,
TVMNL be and heraby authorized fo do
all needful actions in this regard
including other provision required by
MoC, Gol for completing the mine

The above mentioned approved amount

pl‘ﬂmsﬂdﬁaum cost of Rs. 458.65
-

¥V [A)-8711



sl. Ref. Para | MOC’'s Committee's Observation Our Submission
‘No. [
Grores. ]
J The above resolution does not mention .:
| f any role of MDO, :
15| Annexure il | The board authorizes MD, TVNL as | All cerlificates on behalf of TVNL are
‘ authorized signatory for the issues | now signed by MD, TVNL.
!mlaﬂng to Mining plan and mine
closure plan, while all the certificates
on behalf of Mis TVNL has been
signed by ESE (P&S). This needs to
be corractad.

16. Plata 03 Mine Boundary, Mining Lease | Plate Mo. — 03 has been maodified 1o

boundary and Geological block | show three boundaries in  distinct
. boundary should be shown in distinct | colours.

_ colour.

17. Plate 06 Tenancy, Govit. NF and Forest land | Plate No. - 06 has been modified fo
should be shown in distinct colour. | show the wvarious edges in distinct
Further., coal bearing area planned | colours.
for mining, project area as per
mining pian and surface edge of the
quarmy indicated in the legend is not
distinctly marked on the plan. f

18. | Para151.6 |Sistutory Clearance  vis-s-vis | This has been given at para no. 15.1.2 |
compliance status should be |and table no. - 15.3 in text. |
indicated in tabular form.

9. | Mine Closure plan is not in line with | Chapter on Mine closure plan is in line

' the guideline for formulation of mine | with guidelines circulated vide MoGC
closure plan circulated vide letter | letter dated 7" January 2013.
dated 7" January 2013. It needs to
be redrafted in line with the
guidelina,

20. | Para 15.3.2.4.6 | Manpower requirement in the form of | Para 15.3.2.4.6 of text reappears as
Organizational chat may be|para no. 153.1.11.  Manpower
furnishad. requiramant for Ervironment Mitigative |

Measures including land reclamation |

%ﬁi , |and CSR have been i ad fplﬁ'a text

Ny - "ﬂ?"?rff;:u © { on Manpower at para gt 10.2 and table
Recoln==" A

Mnfﬂfﬂ_n L] | no. 10.1 ﬁ& b of page x}d-. It i&

S
N
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5. | Ref Para MOC’s Committee’s Observation | Our Submission
No. 1| B |
.‘ reproduced In the form of Organization |
| | Chart heraafter.
Supervisory Manpower Chart &
Asst. Manager (MIN.)
Sr. Env. Engr.
“— Steno
i Env. Engr. (Execution)
| | | |
Sr, Overman Sr. Overman Sr. Overman
2. Plates KML file of the proposed mining | KML file of proposed mining lease area |
lease area to be attached. may be seen at Plate No. - 02 B.
22. Evacuation route from the pit fo | Evacuation route from Mina to Railway

this should be attached.

railway siding is yel to be decided, |

Siding has baen shown on a separate
Plate No. — 11 B on the base of
Toposhest enlarged to 1:25,000. Plate
No. — 11 B may be ssen along the text
at para 9.7. Tube Conveyor route has
been kept close to an existing road.
Ccovayor transport on  trestles s
progcoed for coal movement to Chetar
| Pallway siding. Tube conveyor is
| proposed to be enclosed to minimize
coal dust emission. Land required would |
be only for trestles & ma‘mtmanm!
access. Thus land required would be
down to minimum.

implementation of road transport is
likely o environmental issue, this

Road transportation of coal from CHP 1o
Rallway Siding has not been envisaged.
Coal transport i propoesed through
CONVEYOrs.

needs to be hmkajgg
£ 2
Yot r/.""/::'.h
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No. |

Sl, | Ref.Para | MOC's Committes’s Observation

Our Submission

24. r

| Ambient air fugitive emission study

to be anclosed.

The ambient air quality in the buffer |
area is shown at table no. 145 in
Chapler — XV dealing with Environment
Management. This air quality shows a
typical rural background. There appears |
to be ample assimilative capacity for
genarated dust. However presently for
this block, ne air quality data has baen
generated, as the process of EIAEMP
is sfill waiting for approval of Mining
Plan and thereafter forest application &
TOR application to be submitted to
MoEF&CC.

MVl [A)-1111



Annex, = 1 {B
MoC Observation vide letter no. 34011/18/2017T-CPAM datad 21-06-2018 and
Our Submission

[ MOC's Observation Our Submission |
"'t am further directed to inform you that | In view of this observation of MoG, starting :
| while examining the proposal it is found | date has now been brought in line with the
that the starfing dale of the mine | efficiency parameter listed in Schedule E of
considerad in the proposed mining plan | e allotment agreement for the project.
submitied for approval of the Standing | | i of the mine has been considersd as 48 |

Enmemmt: :T.e 'rm:r?mng '@ | years. This has been clearly brought out at
rvations echnical members para 5.1 in Chapter— V.

of the Standing Committee) is not in-ine
with the effiiciency parameter fisted in
Schedule E of the allotment agreement
for the project. Further the life of the
mine should be considered from the
date on which any activity is taken up in
the proposed project area.

1'llr'h:.- M @
[HBE':H-HIE =0 Ies.cll:‘ll.:‘]hl :
b o I _'_,,,d'
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a7 frEE o fafes

(SrTme W F dusa)

TENUGHAT VIDYUT NIGAM LTD.

O oy it ool K lizekbsimd UVndertakinig

e eSS 5], e owe 0223201
To
Deputy Commissioner ANNEX. - XVill (C)
Latehar.

Sub: Application for jssuance of Letter of Intent (Lol) from State Government of
Jharkhand for 31 Ha of land incloded in the proposed Project Area of Rajbar E & D
Coal Mine but ouiside the allocated Block Ares in Dvistrict Latehar, allotted o
Tenughat Vidyut Nigam Limited.

Sir,
This is i pursuance of the Guidelines issyed by MoC, Gol vide letter no. 3401 [/482000-CPAM

dated 8" May 2018, for preparation of Mining Plan for coal blocks.

- For the proposed Rajbar E & D Coal Mine, the allocation of the biock wns done by MoC.
Gel vide the allotment order no. 103/1972015MA duted 30-06-2015 end coversd by
Corrigendum No. 1 deted 21-12-2016. Based on the 71 Coordinate points of the allocation
area. given by CMPDI, the block areq has been fimed up ai 1487 ha {Coal Bearing).

fe=ct
I

During planning a coal mine over this 1487 ha arca of the block: 17 ha of land under
meanders of Sukri River and 150 ha of area in the metamorphic high zone was excluded
[rom mining aren. Thus 1320 ha of mine area was femed up [or coal winning.

3. Beyond the 1320 ha of proposed coal winning area; area required (o sustain mining
operations a3 infra areas and associated needs: was frmed up as 31 ha This 31 ha of
needed ared was planned over non coal bearing ares in South of the allotied block. The
selected area is rocky. undulsting and mostly soin forest area.

4. The associated needed area for infia and other needs cannal be selup in the North side
mefamorphic high {150 ha) arca. as the North side area is reverine area. thickly poptilated
area (more han 300 porsens) and goodd aprvulniral aren. This .151-,..:7‘,15 been.covered in

Mant ; Tepughat Thermal Power Statie,, Lalpanta, Dist, @ Bolaro-829 149 (1haek hand)




[t is therefore requesied that a letter of indent be isswed by State Government, for this 31 ha of area,
outside allotted block. as required by MoC. Gol vide their guideline issued referred at 1% Pam
above; in May 2018, for processing of mining plan approval. Thes the 1320 ha will remain for
mining leage approval. In addition to thet, 31 ha of associated needed area to support mining of
coal from this block, is allowed io form part of the proposed project area. The state intends to
allow use of 31 ha + 1320 ha i.c. totsl of 135] ha area for camying out the mining operations in
Rajbar E & I} Coal Mine. A lefier of this intent may kindly be issued, addressed to M/s Tenughat
Vidyut Nigam Limited. for processing ol the Mining Plan by Ministry of Coal, Govt. of [ndia

Qale

Managing Director
TVHL

Thanking ot

Encl: (1) Ministry of Coal, Govt. of [ndia letter no. 3401 1/482009-CPAM, 4.08.05.18.
(2} Map of Project Area af 1351 Ha with demarcalion of 31 Ha in 3 {threc) sets.
(3) Land Schedule of 31 Hain 3 (three) sets.
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1% Gaoa kol hierk oo Uncertibimeg

1, Fifl-a30003 - (SHTEmE) v, Drorevnono, Riwolil = $33000 (ki
g, KFE SECLUC S L 1y

e ) Fa b I [ = et i
LN U400 HIGl 7 SECa31 53

Hfl’fﬂl!..._ﬁﬁ-q){.,[_g;'lﬂ s Date <0/py

Environmental Clearance Transfer

This is to certify that no Environmental Clegrance (E.C.} has been received for

proposed Rajbar E & D Coal Mine. As such this transfer of Environmental
Clearance (E.C.) clause does not apply for this proposed mine.

Bt
ol 8
Lﬁﬁi/ : ' Managing Director
, \
Exﬁqh

ot S0 o) TVNL

’g:ﬁ
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XX -11

Plant : Tenughat Thermal Pawer Station. | lpani, I Bubaro-829 149 (Thar T
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IFH['LHH \'nn UT NIGAM LTD.

(A Grovk of Mhackbamd Unilerline)

1-834002 (FITETE) Fliigerer, Dsrsirgely, B

CiN A0 JHIBETSGO013153

wars v .81 819 v /own, 300813,
ANNEX. - XX

Farest Clearance — Stage 1

This is to certify that Forest Land is invoived in proposed Rajbar E & D Coal

Mine. Necessary cleararices shali be undertaken from concerned authorities for the

forest land involved in the project area
L]
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Plant : Tenughat Fheemiol Pover Station, 1 abpaniy, DisL : Bokaro-529 199 { Marklam i)



