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- TRPD-Tonnes per day
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- kY-kilo volt

- FLP-Flame Proof

- lpe-lters per second
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- CHa Methane
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- MTK room-Mine Time Keeper B oom

- RP M- Rounds per Minute

- SPM - Sugpeded P adiculate Matter

- M. Mitrogen Oxidels

- EMP - Environmental Management Plan
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SUMMARISED DATA

FPhone NolFaxEmail ID

Regigration Mo & date till valid

Date of gramt/Eenewal of RGP Status
Walidity

1. General
al | Hame and address ofthe Applicart Com pany M ahanadi Coalfields Ltd. { MCL)
Jagriti Vihar, Burla
Dist: Sambalpur (Odisha) - TEE020
b | Hame and address ofthe Block Alloftes M ahanadi Coalfields Lid.f MCL)
c) | Belationship hetweenthe applicart and alloftee MCLis a subsidiary of Coal India Ltd . which
CoOmpany izaGov oflndia Undertaking
di | Status ofthe Applicart Company ; Central Public Sector Undertaking
Central P ublic Sector Undertaking/>tate
Government Undertaking Y Companyl Py,
CompanyiPublic ColDthers (Specify)
el | Hame ofthe Coal Block together with name of KULD A Expansion JCP, Rev-ll (Expn from
Coalfield & State where located 15310 1875 Mty) ig located over Kulda
Block in Basundhara area, b Valley
Coalfield, Odisha.
fi | Date of allotment Block iz being worked by Mahanadi
Coalfields Limited, A subsidiary of Coal
India Limited (Gowvt. of India undertaking)
g) | End Us=s of CoallLignite as per Approval by the Basket linkage.
Competert Authority
Ry | ROM Guantity proposedto be produced asper 1875 Million Te
Mining Plan
i} | Morm s adopted for calculating BEOM guartity Mot Applicakle
reguirement in caze i differs from the guartity
indicated in the Allctment Order.
i1 | Beneficiation reguired — YesMo TES
k)| Requirement of Beneficiated Coal & expected Washed coal vield around 70% (10 Mty
availakilty thereof. ROM coalis washed out of 1873 My)
I | Perod for which Mining Lease has been Land acguired under CBA{AZD), Act, 1957
granted/is to be renewed/isto be applied for.
m ) Date of Expiry of earlier Mining Lease, if any MTA
n) | RGP who has prepared the Mining Plan
Mame SIDDHAR THA SANKAR BASL
Address

Central Mine Planning and Design
Institute limited, Plot Mo E4 (Mear
Gandhi Park), At: Samantapuri
Bhubaneswar-751013

FPhone Mo, 0674-23591962

E- maik 55 basu @ coalindia. in

RQP NO.
05.10.2017.

340121201 5-CPAM  Ditd.
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|D. Infermation regarding eadier approved Mining Plans, if any.

it} Approval Letter no. and Date 34012745201 1-CP AWM dtd
26th Decem ber 201 6.
b} Lease Area |534.205 ha (Phase-l)
cl Date of grant of Lease
d} Date of Expiry of Leass
2l Targetted P roduction 18.75 Mty
£l Proposed date of start of Produdion Already started.
ol Froposed date of achieving the targeted production level -—---—- et to achiewve.
h} Envizaged life of the mine {in vears) 15 (we £.01.04 201597
il Date of actual commencement of Mining Cperations, fl200708
operations already started
¥ Likely date of Mining Operations, if operations not vet started & |Mot applicakle.
reazons for non-commencement of operations
k1 Planned production and actual levels achieved in last 3 years COAL | wB
[} Coal - UG M1 (Meum |
DIC ast 201617 | 588 | 531
DB 201718 | 1007 | 822
201818 J12.81 | 585
mj Reazons for difference hetween the planned and actual|Delayinland acguistion
production levels
n} Feaszon for revision ofthe Mining Plan To enhance production by
expanding ‘the area of
operation.
i) Detailz of changes in the new mining plan compared to earlier
Aprtaval Oid Plan | Hew Plan
(i) Lease Area(Ha) 634.20 921 .305
(i Forest Area (Ha) 227.88 354 06
iy E xcavation Area (Ha) 321.9 539 93
(phasze-l)
v Production level (kMty)
(K0 Life (Years) 15.0 1875
10 15
(i) Fezerves 132.29 266 .49
(phasze-1)
E LOCATIOHN
al Location of the Block Sundergarh distrid,
Talukal/ Village!/ Khazral/ Plot /Blodck R ange J etc. Ddizha
District / State
)] Mame ofthe Coalfield! Coal belt b Valley Coalfield
Maorth- non coal bearing area
South-Kulda dipside  exension
) Padiculars of adjacent blocks: Morth, Sowth, East, West | block.

East- Garjanbahal block.

Wesd- Siarmal block
dl Area of the Allotted Block (hectares)
i Zeological hlock area — 2840 Ha
ii Excavation Area — 035998 Ha
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el Reference no. of plan of hlock boundary issued by
CMPDI SCCLIMLT (A copy of the Plan also to be
annexed)

The Mining Plan iz hased on the
Zeological Report on Kulda Block,
Ik valley Coalfield”  Odisha,
prepared by CMPDI, RI-MI in
February 1994

I Whether the leaze boundaryl reguired boundary is
game as demarcated by CMPDI SCCLT ML for
delineating block/sub-  block

Mo

gl Exiging mining Lease Area in case of existing mines,
(hedares)

E34.20 Ha (P hassd)

rexcluding rehahbitation area of
2280ha and colony area  of
37.50ha)

Ry Applied! required Lease Area as per the Mining Plan

Land acguired under CEBA Act.

under consideration thectares)
il Whether the applied lease area falls within the allofted | Yes
block
iy Area thectares) of lease which falls: outside the [ 334.305 Ha

block fsub - block delinested by CMPDIWSCCLMLE.

k7 Details of outside area:
- Whether form s part of any cther coal block
- Whether t contains any coallignite reserves
- Purpose for which it is required, e.g. roads/
OB dumpsl”  service huildings!  colony!
safety zonel  others (gpecify)

Dump area falls under non coal
bhearing area towards rise side of
Galjanbahal block which belongs to
MECL.

Infrastructure is onnon coal bearing
areatowards rise side ofthe block.

Colony & resetflement area is
outside block area.

17 Whether zome part{s) ofthe allotted block has not been
applied for mining leage.
- Total area in Ha. of such partis).
- Total rEEEIveEs irn sich part{s].
- Brief reasoning for leaving such part(s)

Mo. Mot applicable.

mj Twpe ofLand involved in Hedares

- Forest Lancd
£ MNon Forest Land

Forest land - 354 06 ha
Mon-forest land - S67 .245 ha
Total: S921.305 ha

n) Broad Land Use Pattern (Forest, Township, Industrial,
Agricultural, Grazing, Barren etc.)

Agriculture and forest

o) Proximity of public road I railway line/m ajor water body
if anyand approxim ate distance

Mearest rail head Himgir—36km by
road

Sundergarhtown is at a distance of
40km by road.

Rl latitude and longitude

Kulda Bloch
Latitude : 22001°02"and 22003 03"N
Longitude ; B3943'28"and 83045°35"E

Job Mo 702231 MPEMCP of Kulda Expn. QCP
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F GEOLOGY AND EXPLORATION
a) Mame of the Geological Blodk and area in hedares | Kulda- 584Ha
k) Mame of the Geological Report (GRY with vear of | "Geological Report on Kulda Block,
preparation Ik river coalfield" Odisha, prepared
by CMPDI RIS in Felbruary 1954,
ch Mame of the agency which conduded exploration | CMPDI
and prepared GR
o) P eriod of conduding exploration
e} Details of drilling (hy all agencies) Block Agericy | MNo.of BEHs
Kulda CMPL | 130
NCEC
Total 130
fi Mo ofhoreholes drilled within the bilodk 130

gl Cverall borehole density withinthe block TnoJd sg. km)

22 3BH/ 5 .Km

k) Area covered by 'detailed’ exploration within the block | Totally explored
(hectares)
iy Area covered by ‘detailed’ exploration outzide the hlock | Mot Applicakle
thectares)
- Mo. ofboreholes driled outside the blodk.
- Bore hole density for outside area (nolsg. km)
iy Whether erntire lease area has been covered by | Yes
‘detailed’  exploration.
kY Whether any further exploration is reguired or | Mo
suggested and  timeframe in which it is to be
completed
[ Mum ber of coallignite seamshorizons Amajor seams —

- thickress range of coal seam s

- Minimum & maxmum depth of coal zeams

b z=eam (3 sections)
Rampur zeam (3 sedions)
Lajkura. Seam (4 sections)

Thickness Range (in metre)

Lajkura IV -
Lajkura Il -
Lajkura Il -
Lajkura | -
Ram pur-% -
Fam purd -
Fam purdll -
Ram purd| -
Ram purd -
Ik top -
Ik middle -
Ik bottom -

1242 - 1447
310- 485
30.05 - 34.07
11.56 - 14.55
194 - 742
1225- 2218
287~ 1182
1.16- 6.3
1.02- 533
012 -1.84
1.16-4 28
1.00-440

b bottom isthe lowest coal seam.
Minimum depth - 10m
Maximum depth - 238m

Job Mo 702231 MPEMCP of Kulda Expn. QCP
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mj) Gross Calorific Value (GCY in K Calkg) and Useful || Ceal Ssam LIHV (K.caltkg)
Heat “alue(UH" in K.CalMg), of coal as per GR : Lajkura-1¥ 26074222
Range Lajkura- Il 30484681
Lajkura- Il 31323873
Lajkura- | 2221-4180
Riam pur- 16834058
Riam pur-1y 14483448
Riam pur-1l| 23454703
Riam pur-ll 1317-4481
Riam pur-| 20834277
b Top
I Middle 2B21-5243
Ik B otiam 2BB2-9367
) Dualty (Grade) of coal as per GR
Range D To &
Mean F
ol T otal geological reserves in the block 438 .80 million tonnes
)] D epletion of reserves (in case of running mine) 7307 milliontonnetill 31.03.20159
gl Additional reserves established (if any for running | M/A
mine)
rl Geological rezerves considered for mining:
by Opencast (without barrier & slope) 364 .85 Mt
g} Corresponding Extradable reserves;
by Dpencast mining 33956 Mtincl depleted reserve
Remaining reserve; 266 439 Mt
1) P ercentage of recovery wri. geological reserves:

by Dpencast

93 .07

Job Mo 702231 MPEMCP of Kulda Expn. QCP
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G. MIHING
a) E xigting and proposed method of mining Shovel-Dumperin OB
(Dpencad for OB & coal separately with draglinel  shovell | & surface
surface miners/ manual/ etc.) mineripayloadertruck
incoal.
bl Targeted capacty in mipa when the mine is  fully
developed and the wear in which proposed to he
achieved
By Dpencag 1875 Mty
Year Year--1
cl Life of the mine
15 Years
d |ndicate guantum of production and expected grade as in table below:
= Wash
Year iz Pn:ﬂdtuch on Grade mjﬁl:ls'}f
(it}
¥Yr-1 (201920 1H.E
Yr-2 (2020-21) 18.75 M ot
Yr-3 (202123 1875 Applicable
Yr-4 (202223 18.75
Yr-5 (202324 18.75
Yr-6 (202425 18.75 D
Yr-7 (M025-26 18.75 to G
¥Yr-8 {HEE 1H.E
Yr-9 (202728 18.75 Grade
Yr-10 (2028-2% 18.75 { non-
Yr-11 (2029-30 18.75 coking)
Yr-12 (2030-31) 18.75
Yr-13 (M31-33 18.75
Yr-14 (X032-33 1344
Yr-15(2033-34) 9.3

D etailed calendar programme of coal production yvear wise and zeam wize along

with OB removal have been furnished inthe relevant chapter.

el Whether the proposed external OB dump | Mot applicable

gite iz coall lignite bearing:
- If g0, whether coallignite below waste
digpozal area iz exractable.

i Whether negative proving for coal [ lignite

in the proposed =site for OB dumpd MR
infrastrucdure has been done.

gl Proposed configuration of HEMM for OC Suggested HEMM 1o bhe used by
(Coal & OBY & Major Eguipment for OC outEourcing agency:

Elec. Rope Shovel 10.0 Cum .
Elec. Hyd. Shovel 53.9-6.1 Cum
Fear Dumper 100 T
Fear Dumper 60 T

Job Ne 702231 MPE&MCP of Kulda Expn. QCP Summarised D ata, Page - vi
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Surface Miner (900-1100 HP)
Elec. REH Drill 250 mm
Dozer 410 HP

g} Mode of ertry for Mines

ishatt, incline, adit, I

undergraound

MIA

Dperations  that he

outsourced

are proposed 1o

Total coal produdion & OB removal

il Proposed coal evacuation fadclties
Face to Surface Rear DumpersTippers
Surface to end use plarts From surface to washery by
truckiconveyor and then by rail
H. EHD USE OF COAL/LIGHITE _
al Capacty ofthe approved end use plants Basket Linkage.
b Coall  lignite. reguiremert  for end use plart  with
graclelguality
| ] Yeage of end use requirement to be met from this mine
o) i washing / beneficiation of the coall lignite & planned to MIA
be condusted en site or adjacent te the sctraetion area,  Briefly
deseribe the nature of the beneficiation and recovery rate.
= Proposed Use of RejectsMiddlings M IA
I EHVIROHNMENTAL MANAGE MENT
al Exging land use pattern Existing : (Phase-1)
Forest land - 22789 ha
Mon-forest land - 466.715 ha
Total 584 605 ha
+}] Land area indicating the area likely to be
degraded due to mining, dumping, roads, || Excavstion 530 08
workshop, washery, township etc. Intrastructure. including Safety
Zane |7.5m anound mine
boundaryl and Embankment 202333
Exiernal OB dump 178.932
TOTAL MINE LEASE AREA 021.305
[ c) Surface features over the block area _tﬁ' Morkshop ete.
o) Mo. of villagesHousesto be shitted Four villages will be affected due to this
projed.
gl Additional Population to be affeded by 4 A
fi Maonitoring schedules for differert | Fo air | Two days. in & maonth - al eaoh
environmental components after the | |oualty sBloniurioe kv foight). .
commencement nfmining and ather Far water | Once in a mianth for =.=|:h :1;1.|u.n
LI and efffuend | (for diinking water gualidy}, onoe in
related activities. i dity a fortnight {for 4 paameters) and
onoe in a year (23 palameies)
(for effleent guality)
For ground | 4 fimes in a year [ie. Aprillday
waler devel | Avgust. November & Janvary)
manitaring
For nose | Once ina day-time and once in a
lewel nighttime “in forinight from each
% fation.

Job Ne FO2Z37 MPEMCP of Kulda Expn. GCF
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J PROGRESSIVE AND FINAL MINE CLOSURE PLAN
(A separate chapter is also to be incorporated)

aj Edimated total capital expenditure for mine closure
adivities

&} Major dosure Adivities with propossd Capital
expenditure

Freparation of survey and digposal reports

Subsidence Area shudy

Digpozal of P &M tems

Subsided Area (Technical & hiclogically redamed)

Dismartling ofindustrial Strudure
iLike subgtation / weter treadmert plart //ETP 7 STP , et

Leveling & gradiert

Fencng of subsided area

Cleaning of coal stock and infrastructure area

Digposal I Dismartling of Residertial colony

Plartation and landscaping on subsidedbackfilled area

Plartation over deaned land of infrastrucure

Environmental montoring

Permanert lighting arangemernt in and around mine periphery

Approximately R BG36.59
lakhs (Cost basze Movember
2019 compounded @5%
annually will be required to ke
deposited in Escrow Account
as per the guidelines for Mine
Closure circulated by Ministry
of Coal.

Detailz of dosure cogt will be
incomporated - in the Mine
Closure Report.

Total
K. OTHERS
aj Base date of Mining Plan. March 2019
53] Calendar yvear fom which the procdudion wil start | The mine is already & unning mine.

¢l Resultz of any investigation carred owt for scentific | Mot Applicakle

mining, congervation of minerals and protedion of
environment; future proposals.

e Signature of RGP
Date

Place Bhubaneswar

Job Ne FO2ZE3T MPEMCP of Kulda Expn. GCF Summarsed Data, Fage - viil




CMPDI

Chapter -1
INTRODUCTION
1.1  PREAMBLE

M AH AN AD| COALFIELDS LIMITED is a subsidiary of COAL INDIA LIMITED formed
in03.0415952. It isthe one ofthe largest coal producing company in Coal India Lim ited which
has been already awarded Mini Batna, Cat-l gatus. It has ten areas in two coalfields of
Ddizha with & underground and 16 opencad mines. Total coal production of the company is
143058 Mt in 2017-18 which was 2314 Mt in15992-83. There are 31 sandioned mining
projeds (incl 3 exhausted projeds) in MCL with a capadty of 224 41 Mty of coal. Out of total
21 Projects, 35 Projeds are completed Projeds and 16 Projects are On-going Projeds.
These 16 On-going projects have a capacty of 12983 MTY with a capital investment of
F=.59184 91 Crz Kulda opencast mine, 10 Mty, iz an exigting opencag mine in Basundhara

area of b valley coalfield.

The b River coaffield lies in between lattude 21°31" to 22°14" Morth and
longitude 83°32'00" to 84°10'00" East and falls mainly in Sundergarh, Jharsuguda
and Sambalpur districts of Odisha. Coal reserves of this coaffield are about 28.07
billion tonnes (as on 1.4.2018) of which about 16.56 billion tonnes lie within a depth
range of 300m. Quality of coal varies from grade C to G (largely F), suitable for
power generation.

The reserves of lb-valley coalfield as per GSI as on 1.4.2018 are given
below

Table-1.1
Coal Reserves in Ib-valley coalfield as on 1.4.2018

(Reserves in million tonnes)

(nmeter) | reserves | reserves | reserves | talreserves
0-300 11433.26 5131.91 0.00 1656517
300-600 1500.08 5136.47 3633.88 10270.44
600-1200 - 1235.83 268 1238.52
Total 12933.35 11504.21 3636.57 28074.13
Source GEI, ason 01.04.2018
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Gopalpur-tract in general and Kulda and Garjanbahal blocks in particular
gained importance as Mis MAPL (Mirant Asia Pacific Ltd.), formerly Mis CEFAISEAF
were interested to install 6x660MW capacity power plant adjacent to Hirakud water
reservoir near Jharsuguda township at Hirma in the fringe of the coalfield.
Subsequently coal linkages granted to M/s MAFPL were cancelled due to uncertainty
and slow progress of their IPP. Subsequently Mis. NTPC (Mational Thermal Fower
Corporation) and Mis BMLC (Meyveli Lignite Corporation) showed interest to install
their thermal power plant in [b-valley coalfield. However, during initial stages alternate
customers hased on the linkage granted by SLC (Long Term) were identified and the
project is having basket linkages.

The Gopalpur tract in which Kulda OCP is located has favourahle geomining
characteristics. However, due to its remoteness from the existing mine field and
absence of rail link, the development of large scale mining activities in this sector is
linked to establishment of pit-head power stations in this region. Rail link from

Jharsuguda to this area has already started it's operation.

This sector has been number of geological blocks (ref. Flate Gen-11) which
are under different stages of exploration. All of them are virgin except Basundhara,
Kulda & Garjanbahal blocks. At Basundhara coal production had commenced in 96-
897 in Basundhara (East) OC project which was exhausted in 06-07. Mining
operations in Basundhara (W) OC project have also started after the approval of the
PR in Qctober 2003. Mining operations in Kulda OC project have started it's coal
production in 07-08 after approval of the PR in January 2005,

1.2 KULDA OCP & IT'S LINKAGE

Gopalpur sector of Ib-valley coalfield forms the north western part of |b River
coalfield which is a greenfield area with huge mining potential. Detailed exploration
was undertaken by CMPDI to assess the quarriable potentiality of coal seams with
primary view of opening up of new mining projects to the extent possible. This sector
has high potential for opencast mining operations including the proposed project
namely Kulda Opencast Project.
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Coal demand from [b-valley coalfield has increased many fold due to its
strategic location with Howrah-Mumbai raiway line passing through the coalfield.
Coal of this coalfield is suitahle forthermal power plants.

Many pit head power plants and other coal based plants have come up due
to easy availability of coal and water. The southern, western & central India power
stations have to depend on Ib valley coalfield for their growth. The Howrah-Mumbai
line passes through the coalfield. So coal can move from this coalfield to western
India power houses via rail route. Coal to Tamil Madu Electricity Board is also
supplied via rail-cum-sea route through Yishakhapatnam and Haldia ports. Coal can
easily move from this coalfield to Eastern India and Morthern India as well. Mecessary
infrastructures like rail and port facilties are being developed! augmented in the

region.

The proximity of |b-valley coalfield to Hirakud reservoir has generated a ot of
opportunities for setting-up super thermal power stations in the vicinity of the
coalfield.

Fower Houses of Punjab State Electricity Board, Haryana State Electricity
Board have also been linked to MCL and will be supplied coal from this coalfield. The
Mew Power houses of TMNEB, KFCL, WEBPDCL, CESC and DVC are also linked to
the coalfield.

The consumers of MCL are linked to the company and not to any specific
coalfield. The actual supply from any coalfield of MCL will depend upon the
production and transport logistics. This project will help MCL to meet huge demand

from [b-valley coalfield.

1.3 STATUS OF KULDA OCP

The Advance Action Proposal (AAP) of the project was zancltioned by Gowvt. in
Dctober 19595 for a capital investmert of B8 624 crores.
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PROJECT REPORT

Project Report (PR} was approved by MCL Board in March 1555 and subsequently
by CIL Board in May 1955, The PR could not ke processed further due to lack of forestry
clearance and EMP dearance. Later projed report was revised with differert zize of HEMM.
Thizs proposal was approved by MCL Board on 24112001 and by CIL Board on 6.3.2002.
Finally the proposal of Kulda OCP (UCE-August 2004 cost hase) was sancltioned by CCEA
in January 2005 for coal and OB owsourcng variant (enclosed as AMMEXLURE-].

The Project Repont for Kulda Expansion OCP (Morm ative capadty 15.00 Mty 500
Mty incremertal) [Peak Capacty 1873 Mty) was approved by MCL Board in itz 155%
meeting held on 2506 2014 at an additional capital investment of Bs. 2859.03 crore up to
target vear and Es 30.22 crore bevond target vear to be implemented in incremental coal
and incremental 2B both by outzourcing (endosed as ANME XLIRE -II).

MINING PLAN

Mining Plan for Kulda QCP (0.0 Mty) was approved by Mol |, Govt. of India vide
letter no: 340120432011-CPAM dated 1st July 2011, Mining PlanMine Closure Plan of
Kulda Expansion OCP (Expansion from 10 Mty to 15 Miy) was approved by Mol | Govl. of
India wide letter no: 34012042011 CPAM dated 26th December 2016 (endozed as
AMMNE XURE -1}

STATUS OF EMP

EMP clearance for Kulda QCP (1000 Mty) has bheen received vide letter
Mo JAT10TSM 0951 ANM Y dated 24122002 (Copy enclosed as Annexure-IV)1.Total mine
lease area was 929 60 Ha inclusive of 27920 Ha of forest land. But EMP clearance has
been accorded for 878 28Ha inclusive of 227 89 Ha of forestland. EMP clearance for
Expangion of Kulda OCP from 10 Mipa to 14 Mipa has been received wide letter
Mo JIT1015M10/1995-A MY dated 22.03.2018 (Copy endosed as Annexure-V). EMP
clearance has been accorded for 534,205 Ha induding 227.859 Ha of forest land (excluding

Lalm a forest area).
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STATUS OF FORESTRY CLEARANCE

Stage-l foregdry dearance was received for land required for a perod of 20 vears
from MOEF in two stages for S0.72ha on 25072001 and AV7AFha onm 22.01.2002
respedively. Stage-ll clearance was ohtained on 08.08 2007 for 227.89 ha of land for 20

vears of mine workings.

14 MINE CLOSURE PLAN

Mo, Gouv. of India has approved the Mine Closure Plan for Kulda Expn. OCP
(15.00 Mty) vide letter 34012504 w201 1CP AM dated 24122016,

1.5 PRESENT STATUS

Kulda iz a potertial block having mineable reserves of about 266459 million tonnes.
Kulda Expansion OCP ig a running project and has ohtained all statutory clearances. Kulda
JCP garted t's mining operations in 2007 08, Coal extracted fill 31.3.20189 is 7307 Mt and
OB removedtill 31.3.2019 is 46.57 Mcum.

Actual production detail s

YEAR COAL (inMt) | OB (in Mcum)
2007-08 0.15 024
2005-09 2.47 1 48
2005-10 3.43 0 .90
2010-11 5 02 5 B0
20111 2 5 54 5 33
201213 5 50 271
201314 5 27 7 .08
201415 4.60 5 71
201516 5.02 279
2016-17 5,59 5 31
2017-18 10.07 g 22
2018-19 12 81 5 G5
Total upto 31.03.2019 73.07 16.57

1.6 PRESENT REVISION OF MINING PLAN

In earlier approved Mining Plan of Kulda Expn. QCP (Eevision-1) (10 Mty to 13
mMtyl,. mining operation was carried out in two phases. In Phased, surface boundary was
resgtricted within notified lease area for which forest clearance hag been obtained by the
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projec authority ie. exduding Lalma Foregt. In Phaze-ll, remaining part of the block was to
be worked ater obtaining forest clearance for this area. With the inoease in demand, MCL

nowwantsto expand the mine in Lalma forest area so asto enhance the produdion capacity
1o 18.75 Mty from this mine.

1.7 DIFFICULTIES AND CONSTRAINTS IN MINING WITH
ASSOCIATED RISK

Following constraint s are envisaged and should be considered while im plementation

of the reporn:

al Construction of new railway line from the proposed s=lo loading poirt o

Jharsuguda on Howrah-Mumbai main line.
kY Land acguistion and rehabilitation of the villagers.

cl Diversion of sundergarh-Raigarh road passing through the bilod .
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Chapter - 2
DETAILS OF EARLIER APPROVAL OF MINING PLAN

21 STATUS

Mining Plan for Kulda OCP (100 Mty) was approved by Mo, God. of India vide
letter no: 34012784 W2011-CP AM dated 1st July 2011, Mining Plan/Mine Closure Plan of

Kulda E xpansion OCP (Expansion from 10 Mty to 15 Mty) was approved by Mol Gowvt. of
India vide letter no: 34012432011 -CPAM dated 26* Decem ber 2016.

2.2 REASON FOR REVISION OF MINING PLAN

I earlier approved Mining Planof Kulda E xpn. OCP (Revigion-13 010 Mty to 15 My,
mining operation was carried ouwt in two phases. In Phaze-l, surface boundary was restricted
within notified lease area for which forest clearance has been obtained by the project
authornty ie. excluding Lalma Forest. In Phase-ll, remaining part of the hlock was to he

worked after obtaining fored dearance for this area.

With the increase in demand, MCL now wants 1o expand the mine in Lalma foreg

area 5o asto enhance the production capacty to 18.75 Mty from this mine.

In thiz Mining Plan, total area including Lalma forest is considered with enhanced
production of 1875 Mty.

EMP clearance for Expansion of Bulda OCP from 10 Mtpa to 14 Mipa has bheen
received wide letter Mo JAT01SA0MS95-IAIKMY dated 22032018 (Copy enclozed as
Annexure-IV). EMP clearance has been accorded for 634.205 Ha induding 227 .85 Ha of

foredt land {exduding Lalm a forest area).

sl. Particulars REYISICHN | PRESENT

Mo. {as on 31.03.2016) | MINING PLAN (as
For Phase-| on 31.03.2013)

1 RESERYE {in Mt) 13229 266,49

2 DB (in Meoum) 11549 283.32

3 Life (in vears) 10 15

4 Capacity n Mty) 150 18.75

3 E xcavation area { Ha) 32181 039.598

B Mine lease area [ Ha) B34.20 921.305

i Forest Area (Ha) 22789 354.06
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Chapter -3

LOCATION, COMMUNICATION, TOPOGRAFPHY,
DRAINAGE, CLIMATE AND RAINFALL

3.1 LOCATION

Kulda geoclogical block is located in the noth-wedern part of b valley coalfield in
sundergar district in the #gtate of Odisha. It iz stuated between latitudes 22401'02" 1o
22403'03" Morth and longitudes 834 328" 10 83%45'35" East (refer plate no.. Gen-l & Gen-l).

The hlock boundary iz defined by the following ;

M orth - Basundhara River

West - C hattajhor nallah, tributary of Basundhara River.

East - Metamorphic exposure.

South & - Lingjoining horeholes CMHG-103129123,1359 &8 138 &
South east adjacent Garjanbahal blodk .

The area of the block under consideration is 5.84 sgkm . out of which coal bearing

areais 230 sgkm.

3.2 COMMUNICATION

Digtrict headguarter Sundergarh, on State Highway-10 (Sambalpur to Rourkela), is
at a distance of abouwt 40 km. from the blocks. The Sundergarh [(Odisha) — Raigarh
(Chattizgarh) all weather road passes through the blocks. The hlocks are also connected by
black top road with two important towns: of Orizgsa namely Rowrkela &t 1453 km and
Jharsuguda at 75 km-. The block comes under Himgir Tahsil and Balinga police station in the
digtrict of Sundergarh, Odizsha.

The hlock iz connected by road to the gtate capital Bhubaneswar through State
Highway-10 and Mational Highway-42, with a total digance of around 430 km . The block is
well connected with MCL HG at Sambalpur situated &t a distance of abowt 100 km .
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Meared railhead is Himgir on MumbaiHowah Broad Gauge of South Eastern
Railway at a distance of abouwt 36 km. from the hlocks. Jharsuguda railway station on
Jharsuguda-Sambalpur-Bhubane swar rail line ofEast Coad Railway iz at a digance of abowut
o km. The nearest port at Bay of Bengal is Paradip and situated at a distance of about 500

km. from: the block.

3.3 TOPOGRAPHY

The topography of the block is rugged with gteep rse and fall. The central and
south eastern part lie &t a comparatively higher elevation being dotted with hillocks.

Theminimum and maximum elevations ofthe area are 254m and 320m respectively

abovethe mean sea lewvel.

34 DRAINAGE

The ground sopes generally towards wed and noth and ground weater iz collected

by Chattajhor nallah being fed by greamlets, which inturn feedsto river Basundhara.

River Basundhara lows along northwest and nothern boundary ofthe block .

3.5 CLIMATE & RAINFALL

The climate iz subdropical. Temperature wvanes from 5.3 (wirter season) to

44 150 (in pre-monsoon cydone season).

The average annual rainfall is 10523 mm as measured at Himgir during last 15 vears.

The general wind direction is MW and the average wind speed is 10.93kmbr. The
relative humidity durng Aparil to July varies from S5% to 92%.
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Chapter -4
GEOLOGY
4.1 GENERAL

The geological information in this chapter has been compiled from
"Geological Report on Kulda Block, b River Coaffield" prepared by CMPDI in
Feb."994. A total of 130 boreholes, have been drilled with a total meterage of

14858.35m covering an area of 5.84 sq.km. Coal bearing area is 5.30 sq.km.

The borehaole density is about 22.3 boreholes/sg.km.

42 GEOLOGICAL SUCCESSION OF THE IB RIVER COALFIELD

The geological succession of the coalfield as established by G.S.1. during

regional exploration is given intahle-4.1.

Table- 4.1
Age F ormation Lithology
Fecent to sub- - Alluvium, laterite, gravels and
recent conglomerate.
Upper Permian | KamthiilUpper) | Pebbly sandstone, ferruginous
sandstone and red shales
K amthi Fine grained sandstone, sit stone and
(Middle} coal seams.
= Raniganj
Kamthi(lLower) | Grey shale, carbonaceous shale,
= Barren sandstone and clay ironstone nodules.
M easures
Lower Permian | Barakar Grey sandstone, carbonaceous shale,
siltstone with thick coal seams and fire
clay.
K.arharbari Black carbonaceous sandstone with
pebble hed and coal seams.
Upper Carboni- | Talchir Diamictite, greenish sand stone, olive
ferous and chocolate shales, rhythmites.
-- LInconformity
Pre-Cambrian | Metamorphics | Granite, gneisses, schists etc.
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43 GEOLOGY OF THE AREA EXPLORED

Koulda block spreading over an area of 5.843 sq.km., forms the northern part

of the coalfield. The topographical plan showing incrops of coal seams have been

given in Plate Mo. G-I. The stratigraphic sequence as depicted on the hasis of

surface mapping and sub-surface data is furnished in tahle-4.2. Surface mapping has

been given in the geological plan (Plate no. G-2).

Table- 4.2
Stratigraphic succession, Kulda Block

Age

Formation

Lithology

Thickness (m)

Recent! sub-
resent

Soil, Alluvium

0.00-17.00

Lower Permian

Barakar

Fine to coarse grained
sandstone micaceous at
places, burnt ferruginous
sand-stone/shale, car-
bonaceous shale qgrey
shale, fine clay sandy-
shale with thick coal
S23Mms.

0.77-236.55

Karharbari

Carbonaceous  medium
grained sandstone with
undecomposed feldspar,
coarse grained to pebhbly
and qgritty sand-stone with
impersistent coal seam.

16.04-20.70

Upper
Carhaoni-
ferrous

Talchir

Fine to medium grained
greenish  sandstone &
greenish shale.

2.30-54.10

- Unconformity ----

FPrecamhbrian

Granite, mica schists &
Qneisses

3.12-18.30

Fre-cambrians are exposed in the east of the block.

44 STRUCTURE

The geological structure of the area has been interpreted on the basis of

surface and sub-surface data obtained from boreholes. Floor contours & geological

cross sections are given in plate nos. VIV AL X O VI Lithologs and seam

structures of representative horeholes have heen given in plate no. IV H to V.
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45 BEDDING ATTITUDE

Strike of the strata is roughly WW-SE. The dip is generaly 79 towards
southwest. Dip is slightly higher in southern part and near faults compared to rest of

the area.

46 FAULTS

Existence of 3 no faults has been interpreted on the basis of horehaole data.
Details of faults are given in tahle-4.3.

Table-4.3
Description of faults
F ault Location Trend Throw Evidences
No.

F1-F1 Central part MW-SE 0-8m 17 Fart of Hampur-lV
of the block with hade | seam missing in BH
continues towards | Mo, CMHG-324.
biey ond the ME Rampur-Y and part of
block boundary Rampur-1%¥Y seam is
in the south. missing BH MNo.CMHG-

10
2) Fepetition of
Lajkura-1 seam.
F2-F2 | Central part of | NW-SE 0-12m Farting hetween
the hlock with hade | Rampur-l, I faulted in
towards | borehole CMHG-488
ME and FRampur-¥ and
part of Rampur [V
SEam is missing in
horehole CMHG-223.

F3-F3 | Central part of | NW-SE 01-15m Rampur- and part of
the block abuts with hade | Rampur-1% seams are
against fault towards | missing in BH Mo,
F2-F 2 in the MNE CMHG-1218273.
north and dies
out in the south
within the block

47 COAL HORIZONS

Three coal seams viz. |b, Rampur and Lajkura seams have been proved in
this block under report. Ih seam is the bhottom most coal seam and is splitted in to 3

sectionsviz. b Top, b Middle & [b Bottom. Rampur seam is splitted into five sections
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namely Rampur-1, Rampur-ll, Rampur-lll Top, Rampur-lll hot, Eampur-lY and
Fampur-%. Lajkura is also a thick seam and splitted into 4 sections viz; Lajkura-|,
Lajkura-11, Lajkura-lll and Lajkura-1%. Ib and Rampur seams occur covering almost
entire block, whereas occurrence of Lajkura seam is restricted to the western half of
the block.

Lajkura seam is extensively burnt in the incrop region as indicated in the
geological plan. Burning may ke responsible for hardening and making weathering
resistant of the overlying ferruginous sandstone so asto stand out as a ridge. Incrop
of Rampur seam has also been affected by burning at places to a small extent. The
description of the coal seams in ascending order is mentioned in the paragraphs
below

[t may be mentioned here that results of gross calorfic value have heen
obtained for a few selected number of samples whereas results of LIHY are
available practically for all borehole samples. Hence, the two figures are not

strictly comparahle.

48 |BBOTTOM SEAM

It is the bottom most seam overlain by b middle seam with a parting of
0.13m1tio 5.10m. The paring between the two coal seams i.e. Ib-bottom and middle is
less than 1m in the northern and southern part where the two coal seams have been
considered as combined. The thickness of lb-bottorn seam varies from 0.22m to
3.28m. Average thickness ranges from 1.00m to 2.25m. Comhined thickness of |b-
bottom & middle varies from 1.60m7.13m. Quality parameters of Ib bottom seanmvlh
combined seam are given in table-4. 4.

Table- 4.4
Quality of Ib Bottom/b (Mid+Bot) seam
Thickness Type of | Proximate analysis on 60% RH G.CV in UHV in | Grade
(i} sample and 40°C k.calkg. | K.calkg
M% | Ash% [ WM%

A Ib Bottom S eam

1.08-2.11 Bes 46-7.2 |194-274 | 200-250 - 4054- CE
o367

1.00-2.25 [1ce 4 6-7.7 |1859-401 | 244-250 | 4710-5518 266 2- C-F
5367
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=] Ib (Mid+B ot) seam
262-6.32 Bcs 2876 |235-405 [220-304 | 4920-5307 2825 b-F
4591
160-¥.13 100 J0-F6 |204-460 [18.3-304 [ 4350-5218 1531- L
S105
summary of results of ultimate analysis, HGIl and AFT have been given in
table-4 .5,
Table-4.5
HGI, AFT and Ultimate analysis
Thickn | Typeof | HGI Ash fusion temp."C Uhimate analysis on dmf basis %
BEs sample under MRA
(m) IDT | HT | FT c | H | H | 5 | o
A) Ib B ottom seam
1.00- Bes o8 - - Fa.00-| 468- [ 185- | 0.81- | 11.05-
225 a1.40 478 1.68 0.58 13.66
2.2 1o 58 - - - E : 3 :
Bl Ib (Mid+B ot} seam
2G62- Bcs 25 - - g2.12- 252 181- | D.56- | 9.89-
o.24 =1 8213 1 .58 0.81 10.18
262- l1oe G0 1250 1300 +1 400 - - - - -
o024
Ash analysis of b (Mid+Baot) seam is given below
Table-4.6
Ash analysis Ib(Mid+Bot) seam
BH.No. Type of sample Constituents Percentage
CMHG-246 [ 100 51049 63.47
Aln0 4 26.17
Fes03 387
TiO4 1.79
P20g 0.57
5049 0.449
cal 0.96
MnQ Trace
M g0 062
K20 1.42
Mao0 0.64
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448 IB MIDDLE SEAM

It is underlain by |b bottom seam with a parting of 0.13m to 5.1m and is
overlain by b top seam with a parting of 0.33m to 8.53m. It is occurring as a narrow
strip inthe central part and as combined with [b battom in the north and southern part
of the block.

Thickness of the seam varies from 0.32m 1o 4.28m. The thickness of the
seam gradually increases from1mto 5m along the dipside.

The grade of the seam is mostly D-E and the various qualty parameters

have been given inthe takle-4.7.

Table-4.7
Quality of Ib Middle Seam

Thickness Type of | Proximate analysis on 60°% RH | G.CV in UHY in | Grade
(i} sample and 40°C kcalkg. | K.calkg
M% Ash% VM %
1.32-2.67 Becs 2967 |2459-431 |208B-2789 4200- 2455 D-F
=500 4787
1.16-6.03 oo 2875 2054153 |17 5-280 4750- 2621- C-F
2435 5243

The HGl on 1100 is 57 - 61 and the DT, HT, FT on N00 sample are 1250-
1260, 1320-1340 and =1400°C respectively.

4.10 1B TOP SEAM

It is the uppermost split of b seam. The thickness varies from 0.12m to
1.84m. It has been encountered in 17 boreholes only and the workahble thickness of
1m and above is restricted to dipside of the block and is encountered in few
borehales. Inthe dipside area in few boreholes it is merged with b middle seam with
a parting of =1m. Wherever it is merged with |b middle seam the section is
considered as b middle seam and in the rest of the horeholes it is considered as OB,
As the seam is not viahle from mining point of view, no detailed exercise has been

done forthis seam.

Job Ne 702231 MPE&MCP of Kulda Expn. QCP Chapter-4, Page - G




CMPDI

4.11

RAMPUR-l SEAM

This is the bottom most split of Rampur seam overlain by Fampur-1l seam

with a parting of 0.12mto 10.75m. It has been encountered in 107 boreholes.

The thickness of the seamvaries from 0.06m - 5.03m. Thickness is less than

1m in the eastern and northeastern par of the block and also along the E-W strip in

the southern part of the block. It occurs as combined seam with the overlying

Fampur-1l seam in the northern part and in a small patch in the central part aof the

hlock.

The summarised quality parameters of Rampur-FREampur(l+I) seams are

given belowin tables 4.8, 4.9 and 4.10.

Table-4.8
Guality of Rampur-11+ll seam
Thickness Type of | Proximate analysison 60% RH | G.CV in UHV in Grade
(mj sample and 40-C k.calkg. | K.calkg
s | Ash% | VM%
A Rampur-1 seam
1.85-3.99 Bcs 3058 |26.2-37.3|258-282 4000- 317 3- D-F
2315 4484
1.02-5.03 1 3345 | 286458 |17.7-26.3 2820- 208 3- D-G
4407 4277
B Rampurl+Il} seam
E.16-7.99 Bcs E.4-7.1 32.7-34.5 |27 .2-27 3 4330 3256- E-F
3408
5B5-9.12 l10e 4456 |35.249.0 (223258 3150 1459- F-G
3270
Table-4.9
HGI, AFT and Ukimate analysis of Rampur-1{l+ll) seam
Thick | Type HGI Ash fusion tem."C UHhimate analysis on dmf basis %
ness of under MNRA
(m) | sample IDT | HT | FT c | H | H | s |
A} Rampur-1 seam
1.86- Bes - - - - 7812-| 466- | 0.B4- | 1.78- |1382-
533 7a.01 4 B8 1.01 185 | 1443
3.89- 1o &1 1260- | 1320 | +1400 - - - -
533 1290 | +1400
B) Rampur-I+1l seam
7549 Bcs - - - - TBS5 | 485 0.67 1.84 | 1588
| 1o G0 1280 | 1340 | +1400 - - - -
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Ash analysis of Rampur-l Seam on 1100 sample

Si0 9
Al203
Fes03
TiO 2
P25
503

cao
MnO
MgO
Ko0
Mas0

C onstituent

412 RAMPUR-Il SEAM

Table-4.10

Percentage
61.12-63.74

25.84-28.74
2.84

1.47- 1.85
0.42- 0.45
0.37- 0.47

1.81- 1.84
Trace

117-1.22
1.19-1.24

0.62- 0.72

The seam is underlain by Rampur-l1 with a parting of 0.12m to 10.75m and

overlain by Eampur-lll bot. seam with a paring of 0.17m to 8.21m. The seam is

exposed in the northeastern part of the block along Basundhara river.

Although it is merged with Rampur Il bat. seam in the south central part but

has heen treated as a separate seam.

Thickness of the coal seamvaries from 0.81mto 6. 31m.

Details of quality parameters have heen furnished in tables below,

Table-4.11

Guality of Rampur-ll seam

Thickness Type of | Proximate analysison 60% RH | G.CVin UHY in Grade
(i} sample and 40°C k.calkg. | K.calkg
M% Ash% VM %
1.159-5.56 Bes 3.0-68 31 1- 18 .6-31.9 3810- 2028- E-G
389,60 4160 3877
1.16-6.31 l1ce 3.2-58 22 5- 208297 3230- 1517- C-G
45.90 4160 4951
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Table-4.12

HGI, AFT and Ultimate analysis of Rampur-ll seam

Thick | Twvpe HGI Asgh fusion tem."C Uhimate analysis on dmf basis %
ness of under MR A
(mj sample DT HT FT [ H H 5 0
271- Bcs - - - - TE00- | 464- [ 0.892- | 183 |13.58-
408 read | 467 0.895 185 | 1661
271- o a7 1280 | 1340 | +1400 - - - - -
408
Table-4.13
Ash analysis of Rampur-ll seam

Thickness(m) Type of sample Constituents Percentage
4.08 1100 Si09 61.21

Ala04 2912

Fes03 3.92

Ti0q 1.50

P205 0.47

304 0.43

Cao 0.82

MnO Trace

MgO 0.58

Ko0 1.3

Mao0 0.84

4.13 RAMPUR-III BOTTOM SEAM

This is underlain by Eampur-ll seam with a parting of 017m-8.21m and is
overlain by Eampur-lll Top with a parting of 0.30m-6.¥5m. The seam is not well
developed in the northern par of the block and along southwestern boundary, where
the thickness is =1m. In the southern part the seam is merged with Rampur-1ll Top
seam where the parting is <=1m in between Rampur-lll Bot. & Il Top seams.
Thickness of the coal seam varies from 0.16m to 3.73m and in the southern part of
the block, the combined thickness of Eampur-lll Bot. + |1l Top varies from 6.33m to
11.88m.
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Although, it has attained workable thickness in 2-3 boreholes in the northern

part of the block because of the patchy occurrence, its reserve has not been
estimated.

The guality parameters of the seamhave heen given in table below :

Table-4.14
Guality of Rampur-lll Bot./lll (Bot+Top) seam

Thickness | Typeof | Proximate analysison 60% RH | G.CVin UHVY in Grade
[} sample and 40-C k.callg. | K.calkg
W% | Ash% | VN
A) Rampur-lll B ottom seam
1.18-3.60 l 1pe 43-68 |17.7-44.9 - - 2110- C-G
5519
B) R ampur-lll (Bot+ Top) seam
E.33-11.98 100 3858 | 27.6-48.3 23.50- - 1696- D-G
23.70 4291

4.14 RAMPUR-IlIl TOP SEAM

This seam underlies Rampur-1% seam with a parting of 0.85m to 7.27m. It is
well developed over the area, however in the south central part it is merged with
Fampur-1ll hottom seam. This seam is affected by surface hurning at two places in
the incrop region as localised patches.

Thickness of the coal seam varies from 2.97m to 11.92m. The general

thickness is of the range in bhetween 5m to 9m.

The guality parameters of the seam have heen givenin tables below :

Table-4.15
Guality of Rampur-lll Top seam

Thickness Type of | Proximate analysis on 60% RH | G.CVin UHY in Grade
[} sample and 40°C k.calkg. | K.calkg
M% Ash% VM %
E86-9.76 Bcs 46-68 |270-31.3]|265-250 4530- 3891- bD-E
4870 4277
2897-11.82 100 4.0-82 |242435|23.8-282 3670- 2345- D-G
4670 4705
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Tahle-4.16
HGI, AFT and Ultimate analysis of Rampur-lll Top seam
Thick | Twvpe HGI Asgh fusion tem."C Uhimate analysis on dmf basis %
ness of under MR A
(m} |=ample DT HT FT C H H 5 0
B47- EBcs 56 - - - - 7O00-| 469- | 065 | 1.80- |1350-
976 sa 706 | 5.01 0.74 185 1377
oo S55- | 1270- [ 1320- | +1400 - - - - -
58 1200 | 1360

Table-4.17
Ash analysis of Rampur-lll{T) seam
Thickness(m) Type of sample Constituents Percentage
8.47-9.76 | o Si09 58.94-61.84
AlaO4 27.07-28.94
Fes04 401- 412
TiO 9 1.74- 142
P20g 0.31- 0.52
504 0.42- 047
cao 1.27- 1.94
MnO Trace
MgD 0.67-1.59
Ko0 117-1.47
Maz0 0.74- 082

4.15 RAMPUR-IV SEAM

FRampur-I¥Y seam is underlain by REampur-lll Top seam with a parting of
0.89m1to 7.27m. It is overlain by Rampur-Y seam with a parting of 0.39mto 5.10m. In
southwestern part parting between REampur-1% & REampur-y seam reduces to =1m

thickness. As such the coal seams have been considered as combined.

The stratigraphic thickness of the Rampur-IY seam ranges from 12.33m to
21.68m. In the southwestern part where Rampur-l%¥Y and Rampur-Y seams have
merged together, the effective thickness on exclusion of more than 1m dif bands
rangesfrom 20.42mto 27.13m.
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The quality parameters of the seam have heen mentioned in tables below

Tahle-4.18
Guality of Rampur-1V & Rampur-(1V+V) seam
Thickness | Type of | Proximate analysis on 60% BH | G.CV in UHY in Grade
(i} sample and 40°C kcal/kg. | K.calkg
M% | Ash% | VM%
A) Rampur-IV seam
17.31.- Bcs 4053 |354382 [258-262 = 3118- E-F
2044 3463
12 .33- oo 3.10-4.80 34.7- 21.3-230 - 1445- E-z
20 .48 o0 .80 3448
B) RampurlV+V} seam
19.77- Bcs 48-7.2 (3243459 |262-280 4320- 3380- E
2o.20 4410 3435
22 .58- | 100 3645 (387487 [223-234 3270- 1683- F-z
2013 aa20 2938
Table-4.19
HGI, AFT and Ukimate analysis of Rampur-{IV+V) seam
Thick | Type HGI Ash fusion tem."C Ulimate anabrsis on dmf basis %
ness of under MRLA
im} | sample IDT HT FT C H N 0
19.77- Beos o- - - - TE8.55- | 470~ | D78 | 180- |1341-
2o.20 e Fa.00 [ 500 0.82 188 |14.04
1o o8- | 11890-. [ 1320- | +1400 - = - -
22 .58- G0 1250 | 1330
2013
Tahle-4.20
Ash analysis of Rampur-{IV+V) Seam
Thickness(m) Type of sample Constituents Percentage
19.77- (100 Si09 58.79-63.00
2520 Al2073 26.02-29.74
Fes03 4 62- 560
Tid 5 1.62-1.87
FPa204g 0.37- 081
S04 0.28- 0.39
Cao 0.897- 240
MnO Trace
MgO 0.44-1.00
K20 1.11-1.21
MNas0 0.64- 0.84
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4.16 RAMPUR-V SEAM

This is the top most seam of Rampur group of coal seams. It is overlain by
Lajkura-l seam with a parting of 31.33m to 46.18m. Incrop of the coal seam is
thinning down in the northern part and southern extremity in the incrop region.

The coal seam thickness ranges from 1.94m-6.40m. However, the seam

thickness in general is 3m to 4m. It is free of dint bands except in CMHG-336, where
the thickness of dirt band is 1.09m.

The details of quality are given intable 4.21.

Tahle-4.21
Quality of Rampur-V seam
Thickness | Type of | Proximate analysis on 60% G.CV in UHV in Grade
() sample BEH and 40°C k.calkg. | K.calkg
M% Ash% VINES
1.94-6.40 Bcs 4755 | 29.1-33.1 | 26.8-28 .3 - 364 2- D-E
4263
| 100 3.6-54 | 297487 |231-258 - 168 3- E-G
4056

417 LAJKURA-I SEAM

Thisis the hottom most seam of Lajkura group of coal seams. It is overlain by
Lajkura-1l seam with a parting of 1.25m to 2.79m. The coal seam is burnt almost

entirely along the incrop zone excepting in the northern extremity.

Thickness of the coal seam varies from 1208m - 14.43m. The effective
thickness ranges from 11-13m.

The guality parameters of Lajkura-l seam have been given below :

Tahle-4.22
Quality of Lajkura-l Seam

Thickness

Type of

Proximate analysis on 60% RH | G.CVin UHV in Grade
() sample and 40°C k.cal/kg. | K.calkg
M% Ash% V%

112.55- Bcs 4760 |[285-337 [265-264 3880- 3444 D-E
13.25 4780 4236

12 .09- | 100 3.8-520 25.00- 23.60- 3740- 2221- E-G
14 43 44 50 2640 4180 4180
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Tahle-4.23
HGI, AFT and Ultimate analysis of L ajkura-1 seam
Thick | Tvpe HGI Ash fusion tem."C Uhimate analysis on dmf basis %
ness of under MR A
(i} sample inT HT FT C H H S #]
12 78- Bes 56 - = = = 7O06-| 485- | 0.76- 185 |1348-
12 .48 57 78.00 4 50 0.85 166 14495
1100 59 | 1270- | 1340 [ +1400 : 2 % 5 2
1290 | +1400
Tahle-4.24
Ash analysis of Lajkura-l1 Seam
Thickness(m) Type of sample Constituents Percentage
12.78-12.88 (100 Si045 G1.32-61.87
AlaO3 26.47-27.84
Fes045 317- 532
TiO2 1.64-1.74
P20g 0.44- 0.54
Mno Trace
MO 0.8v-1.08
Zald 1.16- 1.585
5073 0.37- 0.47
K20 1.07-1.41
Mas0 0.69- 0.98

4.16 LAJKURA-Il SEAM

The seam is overlain by Lajkura-ll seam with a parting of 0.95m to 2.21m.

The coal seam is burnt along the incrop excepting at the northern end.

thickness in general ranges from 27m to 30m.

The thickness of the seam varies from 30.50m to 34.07Vm. The effective

The quality parameters have been detailed in tables below

Tahle-4.25
Quality of L ajkura-ll seam
Thickness | Typeof | Proximate analysison 60% RH | G.CVin UHV in Grade
{mj sample and 40-C k.calkg. | K.calkg
W% Ash% VIS
31 .30-33.90 Bes S2-68 |285-288 2722748 4770 4056- D-E
4208

30.05-3407 100 46-57 30.00- 25.90- 4180- 3132- E-F

36.80 26.30 4210 3873
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Tahle-4.26
HGI, AFT and Ultimate analysis of Lajkura-ll seam
Thick | Twvpe HGI Asgh fusion tem."C Uhimate analysis on dmf basis %
ness of under MR A
(mj sample DT HT FT [ H H 5 0
31 .60- Bcs oa- - - - e84 | 470- | 0O67- | 184- |13.56-
3208 ar Fa00 | 488 0.83 185 | 1363
30 .05- o 28- | 1250- | 1320- | +1400 - - - - -
34 .07 o 1270 | 1340
Tabhle-4.27
Ash analysis of Lajkura-1l Seam
Thickness(m) Type of sample Constituents Percentage
31.60-32.09 100 Si0 5 59.84-60.42
AlaO5 26.84-28.34
Fea03 417- 432
TiO5 1.74-1.82
P20g 0.47-0.64
Mno Trace
M o 1.00-117
Cag 1.54- 2.35
503 0.42- 0.54
Ko0 1.04-114
Mas0 0.82- 0.88

4.19 LAJKURA-IIl SEAM

The seam is overlain by Lajkura-1%V seam with a paring of 2.14m to 6.71m.

Due to burning the depth of occurrence of the coal seam has been increased upto
36.95m.

Thickness of the seam ranges from 2.02m - 4.89m. The general thickness is
mostly 3m.
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Fuality parameters of the seam have been furnished in tables below:

Table-4.28

Quality of Lajkura-lll Seam

Thickness | Type of | Proximate analysis on 60% RH | G.CV in UHV in Grade
(i} sample and 40°C k.cal/kg. | K.calkg
M% Ash% VM %
457-4.89 Bcs 5465 [311-333 |264-278 4380- 3449 E
4500 3711
3.10-4.89 l 100 5.4-670 23.80- 26.40- 4380- 3049 D-F
37.00 27.20 4500 4591
Tahle-4.29
HGI, AFT and Ukimate analysis of Lajkura-lll seam
Thick | Tvpe HGI Ash fusion tem."C Uhimate analysis on dmf basis %
ness of under MR A
(m) | sample DT HT FT C H H 5 0
4.72- Bes 57 - - - - 7894 485- | 0.73- | 1.85 |13.53-
489 S8 704 | 485 0.78 186 | 1377

420 LAJKURA-IV SEAM

This is the top most seam occurring within the area of Kulda block. This

seam is burnt in the incrop region to a large extent.

Thickness of the seam varies from 12.42mto 14.39m. Thickness of =13m is

however, restricted in avery limited area in the southern part besides the incrop.

The quality parameters have been mentioned in the tables 4.30, 4 .31 and

4.32 below :
Tahle-4.30
Quality of Lajkura-IV Seam
Thickness | Type of | Proximate analysis on 60% RH | G.CV in UHVY in Grade
(i} sample and 40°C k.cal/kg. | K.calkg
M% Ash% VM %
13.07 - Bcs B4-52 (278330 |262-292 4370- 3270- E-F
14 .39 4510 4015
13 .07 - l 100 B.1-8.2 26 .20- 25.80- 4270- 2667 - D-F
14 .39 38.07 28.90 4310 4222
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HGI, AFT and Ukimate analysis of Lajkura-IV seam

Tahle-4.31

Thick | Twvpe HGI Asgh fusion tem."C Uhimate analysis on dmf basis %%
ness of under MR A
(mj sample DT HT FT [ H H 5 0
13.07- Bcs - - - - vaol- | 460- | 0.63- | 180- |1417-
13598 FEo3 | 485 0.71 185 | 1636
13.07 l1zo o6 1260 | 1320 | +1400 - - - -
Tahle-4.32
Ash analysis of Lajkura-IV Seam
Thickness(m) Type of sample Constituents Percentage
13.07 1100 Si02o 54.84
Al203 28.81
Fes03 5.12
TiD2 1.62
P05 0.49
MnO Trace
MO 0.64
cao 1.46
504 0.37
Ko0 1.01
Mas0 0.64

Succession and quality of coal seams are

givenintable 4. 33.
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421 COAL RESERVES

The coal bearing area in Kulda block is 5306 sgq.km. leaving 60m barrier
zone within coal bearing area along Basundhara river and Chattajhore nallah. The
block is bounded by metamorphics in the east, Basundhara river in the north and
Chattajhore nallah inthe west and boreholes CMHG-283,337,279 in south.

PROCEDURE OF RESERVE ESTIMATION

Isochores have been drawn for all the seams excluding 1m and above dirt
bands. The guality calculated after excluding 1m and ahove dirt bands has been

used for drawing isograd lines.

Areasenclosed by various intersections of isochores and isogrdes have heen
separately measured with planimeter. Measurement of area has been done excluding
the harrier zone. Volume of coal has been obtained by multiplying the area with
average thickness of two concerned isochores. The product abtained, in turn has
yielded gross reserve on multiplication with the specific gravity assumed for that

grade. Specific gravity taken for different grades is as follows

Grade Special gravity
o

D

5

F .

G 1.75

A 10% deduction has been made from the gross resenve to arrive at the net
geological resenve. Keservesin the incrop zone have been estimated separately.

All the reserves have been placed in proved category. In all 438.90 Mt coal
has been estimated within the block, out of which 26.06 Mt is [ocked up within 60m
barrier zone and 412 84Mt lies beyond barrier zone. Seamwise, gqradewise reserves

are given in tables 4. .34 and 4 35.

Job Ne 702231 MPE&MCP of Kulda Expn. O CP Chapter-4, Page - 18



CMPDI

422 OVERBURDEN

Area enclosed between two iso-overburden lines has been measured with
planimeter with due regard to barrier zone. Average value of the two nearly iso-0B
contours on multiplying with the area calculated has yielded the volume of
averburden.

A total of 377.363 Mcum of overburden has been estimated for the entire
block over b bottom seam. Cut of this 21.690 Mcum lies in the barrier zone and
355673 Mcum beyond the barrier zone., Seamwise, barrierwise coal OB stripping

ratio has heen given inthe table 4 36.

Table-4.33
Succession and Quality of Coal Seams

Coal Parting {m} | Thickness %% Ash % W% LIHY Grade
SEAMS {m) [K.calllg
Lajleura-1% 12421438 | 5.1-8.2 25.2. 258-288 2667 - b-F
30.07 4223
214671
Lajlura-111 202482 5467 Z38-37.0 | MBA2F 2 3044- b-F
4501
0.85-2.21
Lajlura-1I 30053407 | 4857 300358 | 250263 33z- E-F
3073
1.25-2.78
Lajlura-1 12081443 | 3852 20445 | Z3E264 x221- E-G
4180
31.33-
46.18
Rampur-i 1.846.40 3E54 | 2T-437T7 | Z3.1-258 1683- E-G
056
0.38-510
Rampur-1' 123321568 | 3.1-48 AT7-E08 | 213230 1448 E-G
3448
0.88-7.27
Rarmpur- 24871182 4.0-6.2 242435 | 238282 Z345- b-G
I Tap) 4705
0.30-6.75
Rarmpur- 018 3.73 4368 17.7-44.89 - 2110- C-G
[ Bt} 5519
0.17-8.21
Rampur-ll 0.81-6.31 3258 25400 | 208287 1517 C-G
4251
0.12-10.75
Rampur-I 0.08 5.03 3348 Zed458 | IF7-263 2083- L-G
4277
1.83-11.38
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Coal Parting [m) | Thickness %% Ash % W B LHY Grade
SEAMS {m]j [K.calllg)
IB { Top) 0.12-1.84 ;
0.33-8.53
1B Miel dll &) 0.30-4.22 2076 | m5413 | 175280 :E21- C-F
5243
0.13-5.10
1B B et )y 0.22.3.28 4877 | 180401 | 244200 2BE2- C-F
5367
Tahle-4.34
Seamwise/Gradewise net proved geological reserve within Barrier zone,
Kulda Block
{ln Mt
Seam Grade
D E F G Total
Lajkura-1 - 1.89023 0.2105 - 271128
Lajkura-11l 0.0040 0.8107v - - 0.8147
Lajkura-11 - 3.2617 1.0012 - 4 2629
Lajkura-| - 0.0584 3.5072 0.0412 3.6068
Total 0.0040 6.0331 471849 0.0412 10.74972
Rampur- - - 0.2635 0.6710 0.9345
Rampur- IV - - 01508 3.2823 3.4331
Rampur{ly'+y) - - 2.2283 1.8010 4.0293
Fampur-1ll Top 0.0946 20277 0.7033 - 2.8256
Fampur-1ll B ot - - 0.0370 0.1213 0.1583
FEampurfllIT+IHE) - - 0.0435 - 0.0435
Fampur-1| - 0.5067 0.3405 0.0248 0.8718
Fampur-| - 0.5155 0.6436 - 1.1591
Fampur {I+I1} - - 0.2988 - 0.2988
Total : 0.0948 3.04499 47093 5.8002 13.7540
B (Mid) - 0.3465 - - 0.3465
IB (Bot) 0.0650 0.0487 - - 0.1137
B (Mid+Bot) 0.2247 0.3026 05184 - 1.0462
Total : 0.2897 0.6978 0.51849 - 1.5064
Grand Total : 0.3883 47808 G.9471 589414 26.0576
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Seamwise/Gradewise net prm;re; aghf:ﬁii;ial reserve heyond Barrier zone,
Kulda Block
{In Mt}
Seam Grade

C 1] E F G Total

Lajkurad - - 18,7925 54283 - 24 2208
Lajkuradll - 14538 G.7e0s 11530 - 593876
Lajkuradl - - B 4565 23,3350 2.3340 821265
Lajkurad - - 2.3432 42 84357 4.2471 485340
Taotal 1.4538 B4 3730 72.8640 B.5781 165.265859
Rampur-y - - 0.4520 117141 =.1081 172742
Rampur-1/ - - - 89.5575 58,4829 G3.0404
Rampur(l»+% - - - 14 0570 37.B9G63 21.7833
Fampur-lll Top - 21233 21 5841 167282 - 404356
Fampur-lll Bot. 0.0281 | D.2841 0.8546 11503 01202 24273
Rampur(llIT+IIEB) - - 3.0290 10.0334 1.4667 145291
Rampur-ll 0.0080 | 03792 S.B920 12 8605 1.6079 206456
Fampur-l - 01509 1.5154 28218 0.50749 &.0000
Rampur {1+ i i i 2 2963 0.3112 2 6075
Total 00341 | 28175 331411 54 3491 1053012 225.7430
IE {Mid}) O.2885 | 2230 4 26593 0.2089 - G.89878
IE (Bot.) 03850 | 26185 07581 01356 - 38772
IB (Mic+Bot.) 01220 ] 51809 2.2859 31282 0.2413 108583
Total 07755 | 10.0295 73133 34737 0.2413 218333
Zrand Total 08096 | 144008 | 1248274 | 1606868 1121205 412.8452
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Table-4.36

SeamwiseBarrierwise Coal:0B Stripping Ratio, Kulda Block

(For one seam and Immediate OB only)

fone/Seam Reserve Immediate Stripping Ratio
in Million Overburden (Volume of OB in
Tonnes {In M.cum) M?for 1t. of Coal)
Beyond Barrier
Lajkura-1v 24221 42 439 1.752
Lajkura-Ml §.388 8.534 0.909
Lajkura-I1 B2.127 29.743 0.362
Lajkura-| 49 534 15.582 0.315
Sub-total : 165.269 H6.2498 0.583
Rampur-Y 17.274 142 396 8.243
Rampur-1%¥ {Inc. ¥+IV) 1159.8232 19.882 0166
Rampur-1l1 Top 40 436 14.181 0.351
Fampur-1l1 Bottom Inc. 16.956 1.862 0110
(I Top+lll Bot)
Rampur-1| 20.646 21.785 1.055
Rampur-1 Inc. (1+11) 10.608 6.063 0.572
Sub-total : 225.7432 206.169 0.813
IB Middle 6.998 45 831 6.831
IB Bat/lB (Mid+Eot.) 14.835 7.375 0.4457
Sub-total 21.833 53.206 2437
Total : 412 8452 355673 0.862
Within Bamier
Lajkura-1V 2113 3.186 1.508
Lajkura-[1l 0.814 0.628 1.016
Lajkura-I 4 263 0.844 0.221
Lajkura-| 3607 0.537 0.145
Sub-total 10,787 54485 0.509
Rampur-Y 0.834 10.248 10,960
Fampur-IVIEampur {V+1%) 7.462 1.068 0143
Fampur-1ll Top 2.B26 0.796 0.282
Rampur-1l1 B ot/ 0.202 0103 0.510
Fampur (Il Top+!l| Bat.)
Rarmpur-1l 0.872 1.311 1.503
Rampur-liEampur {1+ 1.458 0.685 0.470
Sub-total 13.755 14.211 1.033
IE Middle 0.347 1.803 5.200
IBE Bat/lB (Mid.+Bot) 1160 0.181 0156
Sub-total 1. 606 1.884 1.317
Total 26,057 21.69 0.832
Grand Total 438.902 A7 7.363 0.860
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Chapter -5
MINING TECHNOLOGY
51 GENERAL

Kulda block is bounded by Basundhara River in the noth, Chattajhor nallah in the
west, Garjanbahal khlock on the east and south-east. Basundhara west Expn. and
Basundhara eagt OCP = which are planned in Basundhara block are situated to the northwest

of thig block onthe other side of Basundhara river.

5.2 DEPOSIT CHARACTERISTICS

Geological features of the block are explained in detail in Chapter-4. Three coal
geams namely b zeam, Rampur z==am and Lajkura seam occur in this area. These three

coal seams altogether occurin 12 splt zections, leaving mergers & sub-splits.

b =eam occurs in three sections. b bottom seam, which isthe lowest coal ssdion,
iz not workable inthe northern part ofthe blodk. b middle section which overlies b hottom
zection is alzo not workable in the nothern part.. These two secltions are combined over
major part ofthe block. b top section iz not workable over major part of the block and iz not

considered in guarriable resemves,

Rampur seam occurs in five sections. Rampur-l seam which overlies b middle
zection iz not workable in the northern, southern & souwth eastern parts. It is combined with
overlving Rampur-ll s2am over a long namow strip in the western half of the blodck. The
workahle section of Rampur-l occurs at a minimum: depth of about 34m in the region of
borehole CMHGE-118 while Rampur-ll ==am ocours in the entire block as workable coal
zection. Rampur-lll bottom iz not workable in the nothern half of the block whereas other

splt zedions overlying BEam purdll bottom are workable inthe area of occurrence.

Lajkura horizon occurs in four ssdions and all coal sections are workahle inthe area
of ocoumence. Out of these four sections Lajkura-ll seam is the thickest with a maxmum
thickness (induding all bands) of 34.0Vm .

The parting ketween |b middle zeam and Rampur horizon varies from 3759 1o

13.62m. The paring is thicker where Rampur | is not workable. The parting between

Job Mo 702231 MP&MCP of Kulda Expn. OCP Chapter-5, Page - 1



CMPDI

Rampur horizon and Lajkura horizon iz thickest with thickness ranging from 31m to 4¥m.
E xcept these two patings other intervening patings between split zections are generally
thin.

5.3 CHOICE OF TECHNOLOGY

The proposed mining hlock represents presence of moderately flat multiple coal
zeam = with interm ediate varying paring. Thick seam s occur at shallow depth in wide area
having power grade coal reserve. So this will make the projed most viable by adopting

opencast mining method.

54 MINE BOUNDARIES

Kulda geological block cortaing abouwt 438.50 Mt of net geological reserves (vertical)
with an overall vertical grpping ratio of 0.86 cumd. The maxmum depth upto floor of b

hottom seam iz abouwt 238m. The ertire resemves are guarriahle.

Az already mertioned, the geclogical block is hounded by Basundhara river, incrop
of Rampur zeam on the northinonth eagtern side and Chattajhor nallah on the western side.
Chattajhor nallah has a meandering course giving rize to irregular block boundary. Therefore
tis proposed to straighten nallah coursze &t two places near boreholes CMHG-227 and
CMHG-216. Surface boundary iz arrived atter leaving a surface barrier against nallah and the

Fiver.

In earlier approved Mining Plan of Kulda Expn. OCP (REevision-1) (15 My, mining
operation was carried out intwo phases. In Phase-l, surface boundary was restricted within
notified lease area for which forest clearance has heen obtained by the project authornty ie.
excluding Lalma Forest. In Phase-ll, remaining part of the block was to be worked atter

chtaining forest clearance for this area.

In this Mining Plan, total area of Phased and Il are considered with enhanced
production of 1875 Mty.

Az explained in Chapter-lV, Ib bottom, b middle and Rampur-l seams are not
workahle on northern side: Even atter, b bottom zeam. attaing workable thickness of 1m,
incremerntal thickness ratio is adverse due to inconsistent development of b middle zeam

and Rampur-l zeam . Hence, it is proposed to adopt Rampurdl floor as the mine floor upto
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185mA90m floor contour of R ampur-ll seam and thereater deepen the mine floor to floor of

b bottom seam floor.

5.5

Mine houndaries adopted inthis mining plan are summarnzed below. ref. plate Min-

M arth Floor boundary is arrived after leaving surface barrier of abowut
G0m againg river. Quarry slope isahout 377

East ; FRoofincop of Ram purd| seam .

South Geological boundary iz adopted as surface boundary.

West Floor boundary is marked aterleaving a surface barrier of about

GOm againg Chattajhor nullah and s straightened part.

RESERVES AND STRIPPING RATIO

Kulda OCP iz operating since 2007-08. About 73.07 Mt of coal and 4657 M.ocum: of
OB has heen extracted till 31 .03.2019. I is egtimated that 266 .49 Mt of mineable coal would

be available for extraction within mine boundares.

The total overburden to be removed is estimated as 283 .32 Mcum. Thus overall
gtripping ratio works outto 1.06 cumi.
Tahle 51 gives =samwize, gradewise details of mineakle coal. Details of
P arting/overburden are given in takle 5.2.
Table- 5.1
Seamwise, Gradewise Mineable Coal
(Figs. in Mt.)
Grand
Seamlame/Grade i D E F G | Total
1 Ib-hottom 0.03 042 0.24 0.05 0 0.74
2 Ib-middie ] 057 1.32 0.03 ] 1.92
3 Ib-c ombined 0.11 413 1.73 1.52 0.18 1.67
4 Rampur-1 ] ] 0.37 2.56 0 2.93
5 Rampur-ll ] 0.21 2.49 E.45 1.28 10.43
B Rampur-1+l ] ] 0.01 0.99 0.26 1.26
i Rampur-lll bottom ] 0.04 .51 0.45 .38 1.78
8 Rampur-lll Top 0 1.3 11.26 9.35 0 21.91
9 Ranmpur-lll Comb. 0 0 0.47 T.a7 0.55 8.39
10 Ranmpur- 1V 0 0 1] 7.36 262 33.56
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11 Rampur-IV+V 0 0 o] so4] 2523 30.27
12 | Rampur-\ 0 0 D43] 875 36 12.84
13 | Lajhkura- 0 0 223] 2834] o088 31.43
14 | Lajhkura-li 0 0| 4472 2197 3.04 69.73
13 | Lajkura-I 0 131 513] 0.8 0 1.6
16 | Lajkura-IV 0 0| 2009] 394 0 24.03
0.14 7.98 | 91.52 |104.33 | 61.58 | 266.49
Table - 5.2
D etail s of overburden and partings

i Farings nu*lE:nTz?]qﬂ

1 PARTING BET. IB-BOT & IB-MID . 1 61

2 PARTING BET. IB-MID & RAMPUR-| 14.05

3 PARTING BET IBMID & R AMPLR-II 10,92

4 PARTING BET RAMPUR-I & R AMPUR-I| 317

5 PARTING BET RAMPUR-Il & RAMPUR-III BOT o

5 PARTING BET RAMPUR-Il & RAMPUR-III TOP p—

5 PARTING BET RAMPUR-II BOT & RAMPLUR-II
TOP 245
8 PARTING BET RAMPUR-II TOP & RAMPUR-

IV 16.38

g PARTING BET RAMPUR-I'V & RAMPUR - 5 52

10 |PARTING BET RAMPUR-V & LAJKUR A 80.37

11 |[PARTING BET LAJKURA- & LAJKURA-I 4.86

2 |PARTING BET LAJKURA-I & LAJKURA-I 5,49

13 [PARTING BET LAJKURA-I & LAJKURA-IY 5 05

SUB-TOTAL (PARTINGS) 166.38

B. overburdens

14 |0OVERBURDEN ABOVE RAMPUR-I 0.71

15 | OVERBURDEN ABOVE RAMPUR-II BOT 018

16 | OVERBURDEN ABQOVE RAMPUR-II TOP 12

17 | OVERBURDEN ABOVE RAMPUR-IY 25

18 | OVERBURDEN ABOVE RAMPUR-Y 33.79

19 | OVERBURDEN ABOVE LAJKUR Al 7.48

20 |OVERBURDEN ABQOVE LAJKUR Al 18.17

21 | OVERBURDEN ABOVE LAJKUR Al 3 04

22 |OVERBURDEN ABOVE LAJKUR AV 49 87

SUB-TOTAL (OVERBURDEMN} 116.94

TOTAL (OVERBURDEN & PARTING) 283.32
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SPECIFIC GRAVITY

Az already mertioned, gradewise specific gravities are adopted for calculation of

coal guantty and are detailed in table 5.3.

Table- 5.3
Gradewise specific gravity of coal

R A S 5 ik kD A T Rl % A Ol Ut R R R P T it R P R PR I Rl R R P P R ] Pl St M P R A T i (] 0 R R D

D PR R R R el el A A P PR PRl el el il PR A P D R P R S D R R R T PR P P U el el A R R P PR R I

i i e P it il Uk A R P R P R O D D R R A P P P ] it P R R S P O Sk T P R P T P R T

MINING LOSSES

Seamwise mining losses are calculated baszed on average thickness and pressnce
of thick dirt bands. Based on these assessed losses, deduction has been made from net
geological coal to arrive at mineable coal. Detailzs of mining losses calculated for various
seams are given intable 5 4.

Table- 5.4
Seamwise mining losses

R PR P T R (P P T T PR P il il e i P R R R A P i D D D P T R O R PR ik et TR A A PR T PR A P P

SLHo. Seam D escription Mining Loss (%)
1 b diottom 21
2 Ibamiddle 13
3 Ib-combined g
4. Rampur-| 17
3. Rampur-ll 12
G Rampur-lll bottom 12
[ Rampur-lll top P
g Rampur-lll combined 4
9. Rampur-l%/ g
10. Rampur-l"+% 4.5
11. Lajkurad 45
12. Lajkuradl 0.5
13. Lajkuradll g
14. Lajkurad®’ 3

R S PR P Pt il R A T PR S il Pt R M (R P P T R R Pl ik R R R P R T R R R ik D R R A A PR T PR A P P R R
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56 ANNUAL TARGET AND LIFE

An annual target of 18,75 Mt iz propozed. Mine life at this target works out to 15

YEars.

5.7 GEO-MINING CHARACTERISTICS

Geo-mining characterigics of the proposed quamy are given in table 5.5,

Table- 5.5
Geo-mining Characteristics

L T T T L T T T R TR NP T e ey

SLHo Particulars Unit Total
1. Floor area ha 397.95
2. Surface area ha 539.98
3 Mineable reserves Mt 266.49*
4. VWaste volume Mum 283 32
L E Stripping ratio m i 1.08
G Mo of ssam sfseclions 31 6*
7. Capacity Mty 18.75
B Life kit 15
B Average gradient

R-ll as floor 1in10.05

IbEBottom as floor 1in11.33
10. Sirike length

(along floor)

M axdm um m 2300

Minimum m S00
11. Strike length

ralong surface)

Maxim um m 2430

mMinimum m g20
12. Depth

M axim um m 200

Minimum m 10
13. P erim eter m SE30

P R P el Pk e Pl A A PR P PRl el R R R R T P PR R D A R PR P PR P el R R R R R P

e Balance ason01.04.2019
** Thigincludes splt and combined sections.

5.8 OPENING OF DEPOSIT AND SEQUENCE OF WORKING

Fampur-ll seam incrops at a shallow depth inthe block, but due to the prezence of

Basundhara River, t was not be possible to approach the depost from northern side. Thus
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access trench has been located in eastern part of the block inthe incgop zone of Bampur-l

seam as proposedin approved Mining Plan of Kulda OCP {10 Mty).

Thiz project is an operating mine. Present access trench is being used to reach the
lowest workable ssam as propozed in the origimal P.E. and ig proposed to continue for

bhalance projed life.

Another exit is proposed at the south-east corner for carrving upper seam coal along
southern batter.

At present, mining activities are confined to southern part ofthe grike length. The
availahility of land iz regrcted by Sundargarh-R aigarh road inthe north and regncted limit of

working as per forest approval on west and south.

The Sundergarh-faigarh road is proposed to be diverted by north side of the
property along Basunghara river over an embankment. This road should imm ediately be
diverted for proper developm ent ofthe mine. Once thizs road iz diverted the present mine can
extend upto north wedern limit of guamy with adequate strike length. Development of this
mine to it's full grke also helps to align it's haul road on the mine floor and maxmizes
internal dump capacty. Process for clearance from forest department may be started early

fortaking possession ofthe dip side land.

Cnly ater the above two constrairts (road diversion and foregry clearance) are
resolved, the mine can be expanded to itz full strike width and haul road can be maintained

in desired direction.

Barring three strike faults of up to 15m throw in the central par, the propery is
mostly undigturbed. There are hillocks in the south-certral part for which additional capacity
of OB removal is reguired. However, the rate of OB removal has been kept moderately

uniform with little advance stripping.

Ater excavating mine floor for a width of abowt 550m, mine floor changes from
FRampur-ll to |B Bottom . Aramp has been provided along the line of differert mine floorsto

reach the |IBE Bottom seam. Moreover, the faults die out before this ramp.
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During the same period when mine floor iz deepened to reach |IB Boltom ==am,
Lajkura =zeam is encountered. Composte thickness iz about G0m with thin irtervening

partings. Al kenchesofmining operation are to be advanced as a single guarry towards dip.

59 MINING SYSTEM

The prevalert mining and geodlogical conditions comprize of the followings:
il Presence of 3 nos. thick coal horizons namely, (a) [k (8 m), ) Bampur (45

mj, (c)Lajkura (50 mj.

i) The above coal horizons contain mulliple coal sections with irtervening
patings. Thickest coal seams/zections are Ram pur (IV+V (25 m) and Lajkura
31 mo.

i) Gradient of the seams (3%10 B%).
ivl  Lowaverage gripping ratio of 1.05 cum: per tonne.

Considering the abowve prevalert mining and geological conditions, shovel dumper
mining sygem in overburden and Surface Miner (windrowing), loader and tipper for coal

extraction has been suggested.

The exernal overburden and the thick parting between Bampur and Lajkura zeam
horizong are proposed to be worked by horizontal slices, whereas all the coal =eam sections
and the intervening patings in Ik, Rampur and Lajkura seams are envizaged to be worked

by inclined slices considering the moderate gradient.

5.10 EXCAVATION & TRANSPORT

The prevalert thickness of various coal seam sections and partings withinthe Kulda

guarry area are given in takle no 5.6,

Table- 5.6
=l Particular Maximum Minimum  Average
Mo
1 Top overburden G3.00 281 -
b Lajkura IV ==am 14.47 12.42 13.63
3. Ptg. bet. Lajkura 1YV & 111 671 1.64 431
4 Lajkura Il seam 4859 310 434
5 Ptghbet Lajkuralll & 11 b L% | 1.01 1.56
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..

11.
12
13.
14.
15.

16.
17.

18.
18.
20.
21.

22.

Lajkura Il seam

Parting bhet. Lajkurall & |
Lajkura | seam

Parting bet. Lajkural &
Rampur %
Rampur % s=am

Parting bet. Rampur ¥ & [V
Rampur I% seam

Pig. bet. Rampur IVEI ] top
Rampur lll top s=am
Pig. bet. Rampur Il top
& Ram pur Il bottom
Rampur Il bottom seam
Pig. bet. Rampur Il bot.
& Ram pur I

Rampur Il zeam

Pig. bet. Rampur Il & |
Rampur | seam

Ptg. bet. Rampur Il &

b middle

Ptg. bet. Rampurl &

b middle

Il middle ==am

Ptg. bet. b middle &

b bottom

b bottom seam

34.07
285
14.55

43.60
742
4.40
2218
727
11.82

258
373

5228
G.31
T
533

17.83

13.62
428

30.05
1.20
11.56

.33
1.594
1.04
12.25
1.10
287

31.44
1.86
13.78

35.78
403
233
17.14
237
8.33

268
444
228
228

1415

10.00
245

S T T L T T LT TNy T T T e =

Project report for the existing mine has been approved in both owsourcing variant

for target produdion of 15 Mty. Accordingly coal extraction & overburden removal & transpont

are prezently being done by outzourdng agendes. Same system of mining will be continued

formining operations.

Forthe above geomining conditions following is the optimum choice of eguipment if

the mine iz operated departm entally.

il The zoi analysis data available for adjacent Basundhara block reveals that the

thickness of top =il varies from 250 to 300 mm. Asthe major part of the area

iz coverad with denze vegetation, the soil should ke ripped, dozed and loaded

atter clearing vegetation.

iij Elect. Rope shovels of 10 cum o working in conjunction with rear dum pers 85T J

1007 are envisaged for the top overburden and the thick parting (35 m)

between Rampur and Lajkura horizons.
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il Moderately thick to thin parttings are suggested to be remowved by 5-F cum
hydraulic shovell backhoes with 8500 T rear dum per.

ivd  Thin inseam parting & bands can be removed by using high capadty ripper-
dozer without blasting.

W] Surface miner, loader and rear dum per can be deploved for edradion of coal
zeam s by blast free method. 57 cum'. hydraulic shovels! backhoe along with
BoA00 dumper can be deploved in patt coal production where surface miner
cannot be deploved.

In the approved owsourcing variant similar size of HEMM are preferred to avoid

excessive HEMM population.

At the full development stage of the mine, number of working overburden benches
will be abowt 10 and total number of benches induding paring and top overburden may he
abouwt 15. In addition to overburden benches, there are 11 nos. of coal horzons. Therefore,
t iz required to organize the transport sygdem swhich will offer necessary connections to all
horizons during mine development. Considering these reguirements, t is envisaged to
develop peripheral horzontal roads and a road at 6% gradient connecting these horizontal
roads. There will ke two such roads, one to serve northern & western side and ancther
connecting eastem, south eastern flank roads (ref. Plate MIN -1).

Tranzport route for OB would be along working benches and to nearest lank level
haul road through temporary ramps. From flank roads t will be hauled ether to imtemal or
extemal dumps. Coal from lower horizons would ke trangported through haul road on the

mine floor whereas coal from upper horizons would be through flank haul roads.

5.11 DUMPING

It iz edimated that about 73 Mcum of overburden iz to be dumped outside the
guarry. Due to surface constraints of Chattajhor nallah, adjcining Garjankahal block and
fored lands, there iz acute shortage of land for exdernal dumping. Area immediate nze side
of incrop is not considered due to presence of forest land and also propossd location of mine
infrazgtructure like CHP., workshop and substation. Therefore, the area on immediate rize side
of adjoining Garjanbahal block is considered as one ofthe dum p sites (E «dernal dump no 1 of

original Mining plan). In the exigting mine major guartity of the overburden iz being
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trangported to this above mertioned exernal dump. Abouwt 33.83 Moum has already been
dumped in exdernal dump no 1 located on the rizse =ide of the Garjankahal block. The
proposed external dump no 2 iz on the dip side of Kulda block. Dump no 2 {capacity 31 .54
Meoum ) has not been stated. Additionally, 1.11 Mcum is dumped along Chattajhor nallah and

Basundbara river to form embankment.

Backfilling haz already been started in the exigting mine. iz proposed to increaze
the intermal dumping when sufficiert advance is made on lower most seam floor. MIM-'A
shows the position ofexdernal and irternal dumps &t final gage of mining operations.

Table - 5.10
E xternal and Internal Dumping

e

TILL 31.3.2019 33 .53 13 11.63 46 57
Yr-1(2019-20) 411 615 163 26 56
Yr-2 (2020-21) 312 & 51 16.54 26 47
Yr-3 (2021-22) 7.23 22.47 297
Yr-4(2022-23) 5 67 14.48 20 15
Yr-5 (2023-24) 6 .35 1137 18.15
Yr-6 (2024-25) 15.46 18 .46
Yr-7 (2025-26) 18.19 18.19
Yr-8 (2026-27) 18.05 18.05
Yr-9 (2027-28) 18.28 18.28
Yr-10 (2028-29) 18.39 18.39
Yr-11 (2029.30) 16.44 18 44
Yr-12 (2030-31) 18.52 17 52
Yr-13 (2031.-32) 18.41 17 41
Yr-14 (2032-33) 10.53 3.48
Yr-15 (2033-34) 5.02 4.02
TOTAL 11.06 31.94 1.1 255.79 329.89

Guantity of external duping has been more due to delay in diversion of

Sundragargarh- Raigarh road.

South-eastern slope of the mine adjacent to Lalma forest is bheing partially
filled by overburden generated by Fhase-l mining operation. This overburden will
have to be rehandled while advancing this area towards south during Phase-11 mining
operation. Alternatively this overburden can he dumped in area of external dump-2 as

per earlier approved mining plan. This external dump area is on coal hearing area
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towards dip side property. The non-forest area has already been notified by project

autharity.

5.12 DRILLING AND BLASTING

Overburden iz mostly reguired to ke loosened by drilling and hblasting before
excavation. There is wide vanation in thickness of coal sections being worked. Blasting will
be mostly avoided in coal seam s due to deployment of surface miner. Ripping and dozing

may be adopted in coal ssdions ofthicknessless than 2 m, depending upon stuation.

It iz emvisaged to deploy 250 mm dia elednc blasthole drills intop overburden and
thick partings. 160 mm dia drils are provided to deal with other partings. Az per
standardization adopted in MCL only two tywpes of drills are adopted. Powder fador of 0.35
kglocum and 0.2 kglcum have been adopted for overburden and coal respectively for

estimating explosive reguirement.

Blagting pattern will have to be established atter conducting a zeries of field trials.
Considering that the mine infrastructure and bridge across Basundhara River is located close
to the guamy, i is impodart to detemine charge per delay and other blasting parameters.

However following tertative blagting pattem iz suggested:

Tahle - 5.10
Proposed B lasting Pattem
Description Owverburden Coal
Bench height (m) 15 10 o 10 a2
Blazt hole diameter (mm ) 2a0 220 115 160 113
Spacing x burden (rmm j 953 | BxV.5 oxd Tous | 55x4.5

5.13 CALENDAR PROGRAMME OF EXCAVATION

Calendar programme of seamwize yealy coal production iz given in Takle 3.11.
Tearwize guartities of coal, volume of overburden and corresponding stripping ratio is given

in Takle 5.12. Final Stage Excavation Plan is shown in plate MIM-L.
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Table 5.11
SEANWISE YEARLY COAL PRODUCTION SCHEDULE
KULDA EXPANSION OC PROJECT

L b- Lh Ram 1 [Ram-E[Ramdl
YEAR Ib-bot ib-mid] comb | Ram-1 RamdIRam-k| bottom | Top | Comb_ |RamdV [Ram-W+ [Ram-¥| La{ | Lajdl | Laj8l |Lagl¥
Yri (201920) | o005 044 054 o021 o074 o004 013 154 058 237 214 08| 229 432 054 [ 16
Yr2(202021) | o00s] o044 os4 o2 o073 ood 012 154 ose| 237 213 08| 229 433 053 | 188
Yr320242) | oogl 014 o054 o021 o074 ood o013 1sd o8] 237 214 081 229 432 psa | 159
Yed 202223 | oosl o049 osd o021 o7d  ood o012 1sd  o0sd]l 237 214 0m1| 222 4% 0se | 182
Yr5202324) | o0s] o014 os4d o2 o073 ood o013 1sd  ose| 237 214 08| 229 4833 053 | 185
Yr6202429) | o00s 044 o054 o021 o074 ood 012 154 o0se| 237 23] 08| 229 432 054 | 185
Yo7(2025-26 | oos| 014 o054 o021 o074 ood o013 154 o0 237 214 0s1| 221 482 0s4 18
Yr8(20%6-20 | o005 o044 o054 o021 o073 ood o013 1sd  ose| 237 214 08| 222| 483 os3 | 164
Yr9202728) | o005 o014 o054 o2 o074 ood 012 154 ose| 237 214 0m1| 222| 482 s | 184
Yr10 (02829 | o00s] o014 o054 o021 o073 ood o013 154  o0se] 237 23] 081 229 483 054 | 18
Yr11 (202030 | o005 044 o054 o021 o074 ood 012 154 o8] 237 214 08 229 492 053 | 154
Yr12 (203030 | o00s] 014 o054 02 o074 ood 013 154 ose] 237 214 p#| 229 482 psa [ 182
Yr13(203-38 | o005 044 o054 o021 o073 ood o012 154  ose] 23 214 0o 229) 483 054 [ 154
Yr14 (203233 | o003 ood o03d o044 048] ood opsl 10d o4 158 14| 08| 18] 328 035 [ 204
Yr15 (03339 | 003 DH 01 037 n.ﬁ el 077  oze] 118 106l 045 11] 244 no7 08
TOTAL 074 192 761 293 1043 1. 178 2191] 839 335 30.21| 1284 3143 m% T60] 23.00
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Table 5.12
PROGRAMNE OF COAL EXTRACTION AND OB REMOVAL
KULDA EXPANSION OC PROJECT

YE AR COAL 0B Stripping Ratio
Yr-1{2019:200 18.75 26.56 142
Yr-2 (2020-21) 1875 26.47 141
Yr-3 (2021-29) 18.15 2910 158
Yrd (202223 18.75 20.15 1.07
Yr-5(2023.28 18.75 18.15 0.97
Yr6 (202425 1815 18.46 0.98
Yo7 (2025200 18.15 18.19 0.97
Yr-8 (2026-27) 1875 18.05 0.96
Yr9 (2027-28 18.75 18.28 0.97
Yr-10 (2028-29) 1875 (T3] 0.98
Yr-11 (2029-30) 18.15 1844 0.98
Yr-12 (2030:31) 18.75 18.52 0.99
Yr-13 (2031-32) 1875 18.41 0.98
Yr-14 (2032-33) 138 10.53 0.718
Yr-15 (203338 9.30 502 054

TOTAL 26649 28332 1.06

2.14 REQUIRENMENT OF HEMM

Project report of Kulda OCP (10 Mty) was approved for both coal & OB outsourcing
variart. Kulda OCP {15 Mty, 5 Mty increm ertaly has been approved for incremental coal &

incremertal OB both by outzourcing. In sancltioned owtsourcing wvanant eguipmernt

reguirement and its phasing wil depend on the outzourcing agency. But the optimum  choice

of equipm ert as per departmental variart has also been aszessed, total requirement and its

phasing have been caloulaed based on the calendar plan of operations, revised productivity

of HEMM and possible physical deploym ent of eguipment in vanous horizons.

Reguiremert of HEMM (in caze the ming is operated departmertally) iz given in

Takle 5.13.
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Tahle5.13
Requirement of HEMM
Total
A. |OVERBURDEN HO.
1. [HYDREAULIC BACKHOE [BE0-7E0 HP ] 5861 cum. 9
2. [ELECTRIZ ROPE SHOWEL [B .5 kv] 10 Cum . 4
3. |[REAR DUMPER 100 T a0
4. |[REAR DUMPER |0 T v
5. [ELEC.EBH.DRILL TALL MAST 250 mm B
G. |[RBH.DRILL 160 mm B
7. [DOZER 40HP. 10
g. |[RIPPER DOZER 1250 HP 3
B (COAL
1. [SURFACE MIMER (NINDROW) S00-1100HP G
2. [HYDRAULIC BAC KHOE [BB0-7E0 HP ] 5861 cum. 1
3. |[FROMT EMD LOADER [~S00HP] 55460 cum 7
4. [REAR DUMPER [E0T a7
5. [DOZER 40HP. 5
C. [COMMON
1 I&ELTPLEE BOOM CRANLER MOUNTED 75 tonma 1
2 |[ROUGH TERRAMN CR ANE 40 tonne 2
3 HYDRAULIC MOBILE CRAMNE 10 tonne 2
4 |SERVICE CRAME |2 tonne 3
5 |HYDRALULIC BACKHOE 1.5-1 B cum 3
& |FROMT EMD LOADER 3.0 cum 4
7 |TYRE HAMDLER IFOR BOT TRUCK 3
g |MULTIPURPOSE HANDLING EQUIPMENT 1
5 |GRADER 280 HP 4
10 WATER SPRIMKLER 28 KL g
11 [MAIMTEMAMCE AN 3
12 [FUEL BOWSER 20 KL 3
13 [FIRE TRUCK 2
14 [MBRATORY COMPACTOR 2
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Chapter -6
MANPOWER, SAFETY AND SUPERVISION
6.1  REQUIREMENT OF MANPOWER

COAL & OB OUTSOURCING (APPROVED VARIANT)

Manpower for OB removal, coal exdradion together with common services and land
reclamation considering 330 wworking dayvs and 16.5% abserteesizm in a wvear as per

approved Mining Plan is given belowin takle 6.1.

6.1.1 REGQUIREMENT ON VARIOUS WORKING HEADS AS PER APPROVED
MINING PLAN FOR COAL & OB OUTSOURCING VARIANT

The group wize manpower requirement as per approved Mining Plan is given in

table no 6.1 helow:

Table- 6.1
Groupwise manpowWer requirement
sk Particulars H 0. of persons Ho. of persons
Ho. (upto target year) | (beyond target year)
1 Executives [ -
2 Monthly rated 248 -
3 Daily rated (C ategory) 332 3
4 Daily rated (E xcavation) 153 3
Total 810 [}

M anpower reguirement as per approved Mining P lan for various activities is given'in
table no. 5.2 below:

Table Ho. 6.2

sl. Particulars H 0. of persons Ho. of persons
Ho. {upto target yvear) | (beyond target year)

1 = oal 44 -

2 |DBR 167 &

3 | Common =T -

4 | Environment & land 28 28

Total 810 [
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61.2 ADDITIONAL REQUIREMENT (FOR 5 MTY INCREMENTAL
PRODUCTION) ON VARIOUS WORKING HEADS FOR COAL & OB
OUTSOURCING VARIANT
The group wize additional manpower reguirement is givenintable noG.3 below:

Table- 6.3
Groupwise additional manpower requirement

sl. Particulars Ho. of persons Ho. of persons
Ho. (upto target year) | (beyond target year)
1 E xecutives - -

2 | Morthlyrated i -

3 | Daily rated (Category) 3 -

4 | Daily rated (E xcavation) a1 -

Total 91
Additional manpower reguiremert for various adivities iz given in table no. 6.4
below:
Table Ho. 6.4

sl. Particulars Ho. of persons Ho. of persons
Ho. (upto target year) | (beyond target year)
1 i oal 515 -

2 | OBR - -

3 | Commaon - -

4 | Envircnment & land 23 -

Total 91
6.2 SAFETY AND SUPERVISION

Dpencag mining operation in general is assodated with a number of hazardsirizks.

Thevarious articipated sources of danger are enum erated as under;

Slope failure.

Dangers dueto handling and uze of explosives and acddents due to fly-rocks

and air-blasts following a faulty heawy blast.

Hazards associated with use of elednicity.

Accidents due to unruly operation of HE MM

Dust hazards.

Fire hazards due to spontaneous heating of coal in stock pies and exposzed

henches.
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- Fire hazards in stores & workshops where inflammable & highly inflammakle
materials are stored or used.
- Danger ofinundation from surface andior ground water.

- Accumulation of noxious gasesfumesin deep pits.

Adeguate provisions have been made for safe working of the mine in form of design
of operational system s, provision of safety measures for zafe use of explosives, electricity
and HEMM etc. Suficdent financial provisions have been made under differert heads for

procurement of necessary safety equipment s.

Adeguate skilled & frained manpower has also heen provided, for compliance of
safety provisions. Regular trainingfrefresher courzes, "on job" training shall be conduded &
mock rehearsals shall be made to make the manpower conversarmt with varnous rules,

regulations, methodzs of prevention & combat with hazards.

6.3 SAFETY MANAGEMENT
6.3.1 SLOPE STABILITY

COAL/OB BENCHES

The exposed ends of the coal =sam s and OB shall be left with a safe slope to avoid
slope failure and collapse of benches. Similady, at the end of mining operation, safe temminal
pit gope iz provided to avoid pit failure . Detailed site spedfic tests for slope stabilty shall be

carried out and site specific param eters determined. Present provisionis a broad guideling.

All the working kenches shall be under the direct supervision of overman. mining
girdar and all necessary precaudtions shall be taken to make the workings safe. Any
rehandling to expose coal should be done with all safety measures and norm s, Width and
height of working coal benches will depend on machinery HEMM deploved by the
outzourcing agency and safety should be properly ensured by the competent authority as per

provisions of exigting safety norms by DGMS or other agencies.

Considering the gradient of coal zeam about 5°-6%in this projed area, it is proposed
to excavate top OB, thick parting between Bampur and Lajkura seam s and thick coal seam
sectionz by horizontal dices. All other partings and coal sedions are propozed to be worked
by inclined slices. Based on the above consideration, the following pit design parameters
have been adoptedinthe PR.
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FOR COAL SEAMS

5.5CumEHS
Max. bench height 10m
Woking bench width A2m 3T m
Bench slope Too
FOR OB

5. 5CumEHSM0Cum ERS
Bench height (max.) 10m:{for 3.5 cum: EHS)
Bench height (max.) Tam (for 10 cum ERS)
Working kench width ATmrs0m
Bench slope oo
OB DUMP

Due to presence of Basundhara River on north & presence ofreserve fored on east,
there iz acute shortage of exernal dumping area. The southern side iz also constrained

because of presence of coal beanng areas of Gafankahal & Meenakshi blocks.

It iz egdimated that abouwt 7411 Mocum of overburden iz 1o be dumped outside the
guarry. Therefore, the area on immediate rise side of adjoining Garjanbahal block iz
considered as one of the dump sites Exernal dump no 1 of original Mining pland. In the
exigting mine major guartity of the overburden is being transported to this above mentioned
extemal dump. About 33.83 Moum has already been dumped in external dump no 1 located
on the rize side ofthe Garjanbahal block. The proposed exdernal dump no 2 is on the dip
side of Kulda block. Dump no 2 (capadty 31.94 Mcum ) has not been started. Additionally,

111 Meoum iz dumped along Chattajhor nallah and basundhara river to form embankment.

At present major overburden from the mine iz being dumped exdernally. Internal
backfilling has jug started and will be continued in future. Both internal & exernal dumps will
be formed in 30m tiers with an overall gope of about 267, angle of individual dump tier willbe
around 37" depending on angle of repose of material and there should be horizontal berm of
wicth 30m in between the individual 30 m dump tiers. Height of each dump mayveven be kept
&t & lezser height where the dump is near any road or locality. Berm between each dump tier
should be properly graded and drains should be provided at toe with proper gradient.

Fencing may bhe done near bottommost tier o gop unauthorized ertry near the dump,
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adequate zafety distance on surface from dump toe should be maintained to avoid any

accidert dueto slope failure.

For better gahility of intemal dumps t is suggested to rip the mine floor in strips

hefore baddfiling. I iz suggested to level the dumps and grade them outward properly to

obviate water accum ulation .

HAZARD AND RISK ASSESSMENT OF OB DUMPS

Hazard of B dump failure is mainly governed by following factors:

oy th B W R =

|

Height of henches.

Slope of benches.

Mature of material .

Slope of foundation rock,
Mature of foundation rock.
Crainage of foundation .

Depth of ground water takle.

The following precautions will be taken to reduce the rsk of dump failure.

1
2
3.
4
=

a7]

10.

11.
1

OB kenches will be made of <30m ht in each tier.

The angle of repoze of OB benches will be around 37°,

Soil should be scoaped separately, sothat tis not mixed in OB rock .

The gope ofground is kept mild o that t will not have any adverse effed.

The zoil from: the foundation ground should be scrapped before stating of OB
dumping.

The natural angle of repose shall be mairtained.

A zutable fence shall be erected at the toe of every OB dump to prevert
unauthorized person from approaching the OB dump.

The hadkfiled area shall ke kept henched and the digtance of adive mine
workings (faces) from the toe ofthe hottom most backfilled face (hench) shall
not be lessthan 100m .

Zarland drain to be made around OB dump area to avoid water flow during
monsoon belowthe OB dump.

Ground water table iz generally 3-5m below ground level hence may hawve no
adverse impad.

Leveling, grading and drainage amangement for top of OB dum pz will be done.

Technical & Biological reclamation will be done
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13, Suffident dearance as per DGME regulations or any other statutory law
gshould ke maintained between foe of the dump and nearby

road villagelinfrastructure to avoid any acddent or slope failure

£.3.2 SAFE USE OF EXPLOSIVES

Site mixed slurry (SM3) has been proposedto be used for good fragmentation and
chviate storage of bulk gquantum of explosives. However, for storage of explosives meant for
priming, detonating fuse and detonators, two explosive magazines of 20 tonnes each have

been provided in this report.

For transportation of explosives, explosive van of approved type is also envizaged.

For proper hlagting and minimizing the adverze side effects due to hlasting viz.
noize, ground vikbration back-breaks, air blast and iy rocks etc., the optimal hlast design
parameters are suggested to be used, after field trials. A tentative drilling and hlagting

pattern-iz given in Mining Technology chapter (T hapter-Y).

Provigion has been made in the PR for gqualified hlasting-in-charge with requisite
number of assistarts. Adherence to relevant statutory safety provisions as stipulated by

DGEM S, Chief Controller of Explosives and others shall be made.

A zafety zone of 300m radius bevond the quamy limit is envisaged to be acquired for
the project from safety considerations. iz suggeded to resor to controlled hlasting near

built-up areas and surface features, ifany, withinthe =afety zone.

6.3.3 USE OF ELECTRICITY

To prevent shock hazards, in use of electricty, proper earthing svstem has bheen
envizaged. t has been proposed to use redncted earthed neutral sygem of powver supply

and adoption of fail-zafe eledronic relavsto minimize shock hazards.

Moving towersposts shall be provided for mine illumination in addition to fixed

towers,

It iz suggeded to "rictly comply with the relevart provisions of Indian Eledricity

Rules, 1956 to ochviate hazards due to use of electricity. & nos. of Electrical Supervisors have
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been provided in the manpower reguirement to fulfill the statutory needs as perthe rules,

regulations pertaining to mining industry.

6.3.4 USEOF HEMM

Bazed on the excavation reguiremert of the mine and envisaged calendar
programme, adequate number of HEMM hag been envizaged in the PR with due regard 1o

stand-bye provisions for proper maintenance ofthe same.

A viell equipped workshop iz suggested in the PR 1o cater to the mairtenance needs
of HEMM and cther eguipm ents besides provision of necessary mairtenance crew. A project
store is provided for storage of slowand fast- moving gpares and cther necessary spares of

vitalimportance.

Adeguate num ber of trained/skilled operators and maintenance oeware provided in

the PR with due consideration of leavelsick provisions.

Properly designed haul roads are envisaged in the PR, away from the general and
traffic congestion. The traffic rules as enforced by the DGMS shall be dgdridly followed by the
operators of mobile eguipments like rear dum pers, water sprinklers, tippers and other light

motor vehicles. All mobkile equipmerts shall be provided with audio-visual alarm s.
Safety devices like fire alarm. and control, operated by snsors should ke inbuilt in
the egquipmert HEMM . Flazghers should ke filted in relevart HEMM . The haul roads should be

sufficiertly wide to prevent accidents.

Irter-locking of starting with normal positioning of dum per body should be provided,

g0 that dumper cannot be started when the body iz inlifted position beyvond a certain limit.

Provigion for proper illumination of gquarry faces, haul roads and other working
places hawve alzo been made as per the gatutory guidelines. The details are given in
Chapter-\l.

6.3.5 DUST

Invertory of dust generation sources
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The likely dust generation sources due to various mining operations in the project

are envizaged as under;

- Crilling ; blagting, excavation and transportation of overburden m aterial ;

- Crilling, hlagting, excavation, crushing and transportation of mun-ofmine
(ROM) coal ;

- Construction and demoltion activities like land clearing, matenalidebris
storage and handling, etc.;

- Loading of coal at stockpile, reclaiming from pile and movem ent of vehicle and
loading equipment ;

- Winderosion ;

- Movement of vehicles on haul roads (hladck topped and nondlack topped) for

trangportation of coal and overburden.

DUST POLLUTION CONTROL MEASURES

sydematic and regular air guality monitoring is necessaryto examine ohjectively the
status of compliance with the statdtory standards: and for making a real assessment of

am bient air guality.

The following measures are suggested in the PR to contain the pollution ariging out

of dust emission, within the limits

- All the drillz are provided with. well designed dugt extraction/suppression
system ;

- Blagting operations are designed in such a way so that these produce
minimum dust;

- Effective use of sprinklers and. dust suppression units during loading,
trangportation and handling of B OMprocessed coal and overburden;

- Dust extraction/suppression sygem iz installed incoal handling plant;

- Provision of greenkelt around guamy, industrial and residential areazs and
avenue plartation along the haul roads on surface;

- Blacktopping of permanert serice roads bhesides proper maintenance.
Wetting of the =urface by deploving water tankers/sprinklers to reduce dust
generation from haul roads.
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636 FIRE DUE TO SPONTANEOUS HEATING IN COAL BENCHES &
GROUND STOCKS

The following measures will be taken to avoid spontaneous heating.

a) coal bench slopes and seam outcrops will ke ovedain with athin laver ofinert
rock =0 asto form aimpervious layer.

kY treatmert of exposed coal seams & outdoor coal stocks with antipyrogenic
substances.

cl wider exposure of coal benches for long time shall be avoided.

6.3.7 FIRE INPROJECT STORES & WORKSHOPS

Sufficient provision has been made in the PR for the prevertion & cortrol of fire in
the project store, both EEM & HEMM workshops & sub-stations by way of installing fire
extinguishers of right type & size. Timely inspedion & refilling of fire exinguishers will he

cone:;

sydematic lavout ofboth gores & workshops has been made =0 that inflamm akle &
highly inflammakle materials do not come in cortad with any spark or lame. Adequate

number of cautions in the form of hoardings will ke digplaved near such places.

6.3.8 INUNDATION

Due care has been taken while formulating the PR o prevent water ingress during

mining operations from the higher ground through local streams.

a) Whashbeen proposedto straighten Chatta jhor nallah for convenience ofmine
operation. Adequate precaution shall however, be taken at the four diversion
poirts =0 that water indush through old river-coursetothe mine workings does

nottake place.

By  In rainy season, water from the mining area flows down 1o Chattajhor nallah
and Basundhara river by means of small streams. Mining operation. will
digrupt the exiging drainage sydem. Gardand draing around the periphery
have therefore been provided.
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d)

e)

g)

h)

Possible overfiow of water during rainy season, from Chattajhor nallah and
Basundhara river to mine workings will ke guarded against by formation of
embankment alongside the water courses.

Height of embankment shall be kept abowve HFL. The width at top of the
embankmert will be 20m with slopes on both sides. The slope facing nallah
will be gtone pitched. Provision has been made for this in the PE. During
implementation, design of the embankmert should ke properly done

considering actual site conditions.

A careful aszessment is 1o be made againg the danger from surface water
kefore on the onset of rainy seazons. The necessary precautions should be
clearly laid down and implemented. A garland drain needs to be provided to

drain away the surface rainwater from coming into the mine.

Ingpections for any accumulation of rainwater, ohstruction in norm al drainage
and weakening in embankment.

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

During heavy rain inspedion of vulnerable poirts iz ezsential. In case of any
danger perzons are to be withdrawnto safer places.

Mallah or water inlets may be diverted or izclated by embankmentsif so

reguired.

6.3.9 VENTILATION OF DEEP BENCHES

The vertilation unitz like truck mounted auxliary fans will be provided towards the

end of mine life to improve the working environm ent when the maximum depth of guarry

reaches more than 200m depending upon existing conditions.

64 CONSERVATION

Dpencadg method provides maximum conservation.
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Chapter -7

COAL HANDLING PLANT, WASHING AND
MODE OF DESPATCH

7.1 INTRODUCTION

The proposed PR of Kulda Expansion OCP is planned to handle the total
production of 15.0 Mty and the same will be enhanced upto 18.75 Mty. Fresently, the
CHF is having 2 nos. feeder breakers of 200 to 300 tph (approx.) capacity and
dispatch the coal through the existing truck loading hoppers to nearby siding. Out of
18.75 Mty of production, blast free raw coal of 10 Mty will feed fo proposed
Basundhara Washery and rest coal is to be dispatched to Kanika and Sardega
sidings as well as road sale also.

7.2 COALHANDLING ARRANGEMENTS

The coal handling arrangement feeding the raw coal to 10 Mty Basundhara
washery and dispatch of washed coal through wagons shall have the following

provisions:

#  Four numbers of reclaim feeders located at a suitable position nearthe
mine access trench to recewe the blast free raw coal to handle 10 Mty
capacity.

# The entire 10 Mty raw coal reclaimed by the reclaim feeders and
transported up to the proposed Basundhara washery (10 Mty) by sets of
belt conveyor C1&C1A, C2EC2A and C3&C3A and feed to Washery
complex at a height of 10-15 mitr.

#  Out of balance B.75 mty of coal 2 miy conventionally produced coal will
be collected by existing feeder bhreakers and after crushing the same
will he dispatched to Kanika and sardega sidings by trucks. Hest 6.75
Mty blast free coal will also be dispatched to Kanika and sardega
sidings as well asroad sale.
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In future, if the capacity of washery will be enhanced, modification of raw coal

feeding will be done accordingly to handle 18.75 Mty raw coal.

7.3 BASIC PARAMETERS

The basic parameters considered for the planning of the coal handling plant
will be as under:

Capacity (Max.) 18.75 Mty
Mo, of working days 330

Mo, of shifts/day 3

Mo, of hoursishift g

Mo, of effective hours

of wark of CHF Ishift 4]

74 DESCRIPTION OF COAL TRANSPORTATION UPTO WASHERY

(FHefer Dwg Mo, Plate no Engg.-1)
FOR 15 MTY WITH INCREMENTAL 3.75 MTY COAL

Conventionally produced around 2 Mty coal brought by dumpers from the
guarry shall he unloaded into the existing Feeder hreakers circuits and dispatch
through the truck loading hoppers to nearby Kanika and sardega sidings.

The blast free coal (hy surface miner) brought to the reclaim feeder complex
from quarry and stacked on ground. Dozers or Pay loaders are used to channelizing
the coal from ground to four numbers of reclaimfeeders (0-1000 tph variable capacity
gach) and the reclaim feeders reclaims the coal and feed into conveyor C1/C1A. The
coal reclaimed by the reclaim feeders collected and transported up to the proposed
Basundhara washery (10 Mty) and feed at a height of 10-15 meter within the washery

premises by the sets of belt conveyors C1&C1A, C2EC2A and C3E&C3A of 1500 tph
each design capacity.

To dispatch the balance blast free coal of approximately 6.75 mty, present
system of despatch arrangement shall be adopted. The entire 6.75 Mty coal shall be
despatched by trucks to Kanika and sardega sidings using the existing road corridar,
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Misc. items like dust suppression, firefighting, chutes with liners, tools and

tackles etec. will be provided for the proposed coal handling system.

7.5 WASHED COAL TRANSPOTATION THROUGH SILO

The total washed coal from the Basundhara washery (10 Mty) shall he
transported upto Silo by conveyors is under the scope of BOM O.

The washed coal from Basundhara washery (10 Mtyi, shall be loaded into

wagons by Rapid loading system (i.e. SILD located on MGR loop near Barpali yard)
at the capacity of 5500 tph.

However, the Silo for Basundhara Washery (10 Mty) will be within the Barpali
Bulb consisting of 7 loading points. Due to land acquisition issues, the commissioning
of the same loading bulb will be delayed.

FRecently, 2 number of Silos with ELS near Sardega siding is being designed
along with coal transportation system by conveyar. The truck receiving hoppers has
been proposed to recewe surface miner coal It is proposed that the coal from Kulda
mine will be transported up to truck loading hopper (TREH) by trucks and dispatch
through the Silo located at Sardega siding.

7.6 ELECTRICALS
/.61 POWER SUPPLY ARRANGEMENT

Fower at 6.6 kK% for CHP is proposed to be received from the existing feeders
of 256 MVA, 33/6.6 K project substation at Kulda OCF through double circuit
overhead line. One of the two incoming feeders will normally be kept as stand by e. It
is proposed to establish two numbers of 6.6 kY substations in a suitable location near
CHF and SILO to cater to the power requirement for different equipment of CHF &
SILO.
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7.6.2 CHP SUBSTATION

For supplying power to different equipment at CHPF, two numbers of 6.6 kY
substations are required to be installed (one near TH-1 and other substation will be
installed near SILO). The 6.6 kY substations -1 & 2 will receve power at 6.6 kv
through Double Circutt ©.H line such that one feeder is capable of catering to the
entire load of the CHP and SILO.

Fower shall be fed to 6.6 kY switch panel at substation-1 comprising of 10
nos. of Circuit Breakers (10 nos. of VYCB) having 2 nos. of incomer, 1 no. of
sectionaliser, 2 nos. of VCEB for feeding power to MCC through 6.6/0.415 kY
distribution transformers, 1 no. of VCB for feeding power to 63 kKWVA, 6.6/0.230 kV (L-
L} lighting transformer, 2 nos. of outgoing VY CEB for feeding power to capacitor banks
and 2 nos. spare VCB. The similar arrangement has been provided at 6.6 kY

substation-2 also.

The reclaim feeders, feeder breakers, firefighting system, dust suppression
system, sampling system and other LT loads will receive power at 415 WV from MCC
of 6.6 kK CHP substation.

All motars above 110 KW shall get power at 6.6 K. All motors of 110 KW &
below shall get power at 415 %. Allthe lighting loads shall get power at 230V .

All the incoming 6.6 KV panels will be provided with over load, short circuit,

and earth fault and earth leakage protection.

All the outgoing panels supplying power to HT motors will be provided with
motor protection relay (MPRE) and all the panels supplying power to transformer or to
any substation or capacitor bank will he provided with over load and short circui

protection

(v All the #1585V incoming panels will be provided with over load, shaort
circuit and earth leakage protection.
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(it All the 415 Y outgoing panels supplying power to motors will have over
[oad protection along with single phasing protection and short circuit
protection.

(i} All the 415 outgoing panels supplying power to motors above 45 KW
insequence control will be provided with motor protection relay.

The power factor of the plant has improved to a level above 0.98 lagging at
the 6600 volts switch board of 6.6 KV substations. The sufficient capacity of capacitor
bank with automatic power factor correction relay have heen provided at existing 6.6
kv substations.

The area covered along the conveyors, substation yard, substation building
and other areas will be illuminated kby light fittings, which will get power from the
secondary of 63 IKVA, 6.6/0.230 (L-L) KV lighting transformer installed at each 6.6 KV

substation.

Froper earthing arrangement for the plant has to bhe provided as per LE
Fules. As per amended CMRE, restricted earthed neutral system has been envisaged
for the said installations. An earthing grid shall have to be developed around the
periphery of CHP substation as well as along the CHP. In addition all the motors will
be earthed through the armoring of the connecting cable.

The control scheme of the CHP along with sequencing shall be done through
microprocessor based programmable logic controller (PLC) suitable for industrial

control system.
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Chapter -8

INFRASTRUCTURE FACILITIES PROPOSAL
AND THEIR LOCATION

8.1 INTRODUCTION

The propozed PR of Bulda Expansion OCP iz planned to handle the total production
of 15.0 Mty and the sam e will he enhanced up to 1873 Mty.

Presently coal and OB are being extracted by outsourcing agencies as per approved
projed repot. Mo departmental HEMM will be deploved as per approved report except zome
auxliary eguipmert. Hence, the HEMM workshop has not been envizaged for this vanant.

Thereiz aprovision of small EEM workshop and store.

HEMM workshop will be congruded & maintained by ousourcing agency as per

their regquirement.

6.2 POWER SUPPLY

Main power supply is from 220BY Main sub-station at Garjanbahal which was
charged in October 2012, Power is transmitted to 2x5 MYA, 335 .6 KV subgation near

exigting mine.

6.3 EXISTING INFRASTRUCTURE

. Construction of several residential quarters are under progress
. Office buildings at Kulda are existing.

. Two feeder breakers are existing

. Foad diversion are has started.

= Mala diversion are yet be started.
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Chapter -9

LAND REQUIREMENT AND
SURFACE REORGANISATION

9.1 LAND REQUIREMENT
5.1.1 EXISTING APPROVAL OF LAND

Existing approved land requirement for Kulda OCP 15 Mty under various

heads are as given below

APPROVED LAND OF KULDA OCP 15 MTY

S| Land in ha
: Particulars
No. Forest |Non-forest | Total
A. |MINE LEASE AREA
1 | Quarry excavation area 187.16 134.755 321.91
Infrastructure including Safety zone (7.5m
z around mine boundary) and Embankmeant ey Lt Fataa
3 | External OB dump 412 156.382 160.502
Total mine lease area required 227.89 406.315 634.205
B. |OUTSIDE MINE LEASE AREA
1 | Residential colony ] arh ar.s
2 | Rehahilitation site 0 2248 224
Total Outside Mine Lease Area 1] 60.4 60.4
Total Project area 227.89 466.715 694.605

91.2 INCREMENTAL LAND REQUIREMENT

Incremental land reguirement over land requirement of existing approved
mining plan is given below:
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INCREMENTAL LAND REQUIRED FOR KULDA EXPN OCP 15TO 18.75 MTY

- Land in ha

Particulars Forest Non-forest Total
MINE LEASE AREA
Quarry excavation area 110.82 107.15 218.07
Infrastructure  including Safety zone (7.5m
around mine boundary) and Embankment 484 A28 L
External OB dump 13.93 4.5 18.43
Total mine lease area required 134.69 160.93 295.62
OUTSIDE MINE LEASE AREA
Residential colony
Fehahilitation site
Total Outside Mine Lease Area 0 0 0
Total Project area 134.69 160.93 29562

91.3 TOTAL LAND REQUIREMENT

Total land requirement is summation of approved land of Kulda OCP 15 Mty

and incremental land requirement for Kulda Expansion OCP 15 Mty to 18.75 Miy. An

area of 8.52 ha of forest land is being re-diverted from already diverted forest area of
22789 ha for Kulda OCP for construction of Basundhara Coal washery (10 Mty).
Hence, 8.52 ha has been subtracted from infrastructure area of this mining plan.

As per present mining plan of the block, total mine |ease area is 921.305 Ha

which excludes 60.4 Ha for colony and E&R. OB dumps will require about 178,932

ha of land. Land required for Infrastructures, Safety zone (7.5m around mine

boundary) and embankments against water courses is 202393 ha and for

Fehabilitation site will be about 2290 ha. Tentative infrastructures and other

complexes have hbeen located avoiding as far as possible forest land. Total land

requirement is 981.705 ha.

Job Ne 702231 MPE&MCP of Kulda Expn OCP Chapter- 8, Page- 2




CMPDI

TOTAL LAND REQUIRED FOR KULDA EXPH OCP 18.75 MTY

Particyiars Forest f':u r“;;t Total
MINE LEASE AREA
Quarry excavation area 298.075 | 241.905 | 539.498
Infrastructure  including Safety zone (7.5m _
around mine boundary) and Embankment wy| HRE3a | TRAan, | 2028
External OB dump 18.05 | 160.882 | 178.832
Total mine lease area required 354.06 | 567.245 | 921.305
OUTSIDE MINE LEASE AREA
Fesidential colony 1] ars a7.5
Rehabilitation site 0 2258 22.9
Total Outside Mine Lease Area 0 60.4 60.4
Total Project area 354.06 | 627.645 | 981.705

“  §.52 ha forest land re-diverted from existing Kulda OCP to Basundhara wa shery.
Hence, §.52 ha has been subtracted from infrastructure area of this Mining Plan.

9.2 VILLAGES AFFECTED

The incremental land (285.62 ha) comprises of sk villages namely Kulda,
Bankibahal, Balinga, Tumulia, Siarmal,_and Lalma REF. Out of these only hahitats of
kulda, Bankibaahal, Balinga, and Siarmal(Fartly) falls in core zone. Tenancy land
undervillage Balinga and Bankibahal area mostly under possession.

93 PROPOSED SURFACE REORGANISATION

a) Infrastructural facility and dumps have been located as far as possible
within the 300 m safety zone of the mining excavation.

Surface master plan is given in Flates Mo, Gen-11l.
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b

d)

gl

a)

h)

A proper reseftlement and rehabilitation (R&R) plan isto be drawn up in
consultation with the state govt. and project affected persons (FAFS)
taking into consideration the existing norms of State/Central G ovt.

Suitable provision for compensatory afforestation, arboriculture and
technical as well as bhiological reclamation have been made as per
latest guidelines of EAC. Govt land shall be chosen for compensatory
afforestation and resettlement of PAPs.

It has heen proposed to straighten Chattajhor nallah for convenience of
mine operation (ref. surface master plan, plate Gen-Vl). Adequate
precaution shall however, be taken at the four diversion points so that
water in-rush through old river-course to the mine workings does not
take place.

In rainy season, water from the mining area flows down to Chattajhor
nallah and Basundhara river by means of small streams. Mining
operation will disrupt the existing drainage system. Garland drains
around the periphery have therefore been provided.

Fossible overflow of water during rainy season, from Chattajhor nallah
and Basundhara river to mine waorkings will be guarded against by
formation of embankment alongside the water courses.

Height of embankment shall be kept at least 1.5 meter above HFL. The
width at top of the embankment will he 20m with slopes on both sides.
The slope facing nallah will be stone pitched. Provision has been made
for this inthe PE.

Diversion of Raigarh-Sundergarh state highway crossing through the
mining area is under process. Alternative diversion road has been
provided aon the top of the embankment provided against Basundhara
river and Chattajhor nallah.

Besides above, road and power supply lines adjoining villages will also
undergo reorganization.
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Chapter - 10

ENVIRONMENTAL MANAGEMENT

10.1 GENERAL

Kulda geological block is located in the north-western part of |b valey
coalfield in Sundergarh district in the state of Odisha. It is situated hetween latitudes
22°01'02" to 22°03'03" Morth and longitudes 83°43'28" to B3°45'35" East (refer plate
no. Gen-l & Gen-Il).

The block boundary is defined by the following:

Morth - Basundhara River

West - Chattajhor nallah, fributary of Basundhara River.

East - M etamaorphic exposure.

South & - Line joining boreholes CMHG-103125,123, 139 £ 138 &
S outh east adjacent Garjanhahal block.

The area of the block under consideration is 5.84 sq.km., out of which coal

bearing area is 5.30 sg.kkm.

10.2 PROJECT PROFILE

The mineahle reserve is 266.449 Mt with corresponding overburden of 283,32
Mcum. The production capacity is 18.75 Mty total. The balance life of the mine is 15

yEars.

10.3 CLIMATE

The area experiences a sub-tropical warm temperature. Akout 70% of rainfall
occurs during rainy season i.e. June to Sept. As per IMD data of Jharuguda 2016
the highest 24 hourly rainfall occurs in the month of August 63.20 mm. The

ternperature varies from 7.49C to 45.39C for the year 2016. The predominant wind
direction is W to MNE.
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104 EXISTING ENVIRONMENTAL QUALITY
10.4.1 AIR QUALITY

The brief statigtics of Rouwtine Environmental Monitoring data of the exsting Kulda

DCP for SPM, PMag, PMze, 50z, and MO during the perod Dec-1810 Feb-159 are given in

table 1.1t has been observed that sometim es values exceeds the limit for SPM and P g bt

average value for given period is well within the pemissible limit. Since there iz no standard

limit forthe PMze, so it is compared with MAADS 2009 and is found that average values for
PMzeis alzo well withinthe permissikle limit.

Table:1 Brief Statistics of &ir Pollutants for Kulda OCP (Values in pgin ®)

S o Brief Period of
Manitering 5t ation Statiatios Eamplinﬁ SPM [ 1 BT Pz g S0 Wi,
& imurm ssa00 | 400 | o100 f2ves 4853
A1FKUL 1 . -
S outh of External OB Minimum D sc-18 to Feb-10 150.00 | S3.00 1700 1063 | 11.57
Dump Mean 7433 ) 18483 | 4983 | 1460 | 2709
o8 Percentile 3270 41550 | om0 2640 | 47 a6
Bz imum 45200 8 37300 | 3000 82176 | 36,66
] t::enrg#i ; Kinirmum R 13000 | 8000 | 1400 |1oos §12.34
FErna oa Mean o7 15700 | 2650 J1ses 22T
08 Perecentile w7aof3seo | 3e70 21543507
Iz imurm e300 f 375.00 | 11400 § 2245 § 47 &3
A3NKILE o
[ 1se.00 ) 8300 | 2100 1271|1440
West of W orking S D ec-18 to Feb-10
Eaeslitiar Turmitn Mean oo o0 12040 | 480 |77 Q2710
Q8 Percentile gaes | 36732 | 10816 | 2211 | 45 80
W & imurm EE4.00 | 49900 | 17000 | 1921 | 3084
AAKUL 4 -
¥ 19300 1000 | 1800 J1oez | 1180
South of Working pmum Dec-18ts Fab-10
Face/Mear KWarlk achhar Mean 209.00 184 67 L1 1468 27111
Q8 Percentile 2030 | 423 40 | 16050 | 1913 | 3037
I a imum 400 | 3000 | s4o0 2258 | 58.04
| mﬂfﬁ“ﬁ;ﬁ; . hinimum D e 18 to Feb.10 00 ) 72,00 )| 3000 1081 ) 1634
orn o ushra Mean o7ae7 18833 | sopo 1490 § 3180
Q8 Pereentile fgo50 350 | 81oo Q2100 § 577
Standard == per MoEF, GSR 22(E) o0 300 120 120
NAAGS, 2009 B0
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10.4.2 WATER QUALITY
DRINKING WATER QUALITY

The drinking water guality of Routine Environmental maonitoring data for

Tumulia well water for December-18 1o February-19 is given in following table:

Tahle:2 Drinking Water Quality of Tumulia YVillage

Frojeatd Akl Hulte R Indian Drinking Standards
Maniarng Atatan Tu:frluluﬁta Twu::L?a Tx:iluﬂta it
Date of sampling 05-12-2018 | 15-01-2015 | 0B-02-2015 | Acceptable Permissible
Colour| Hazen) i 18 3 5 15
Odaur Agreeahle Agreeahle Agreeahle Agresable Agresable
Taste Agreeable Agreeahble Agreeable Agresable Agresable
Turbidity] NT L) 4 2 2 1 ]
pH 7.78 g.24 7.09 E.5B5 Mo rel axation
Total Alkainity(mglL) 224 142 g8 200 00
Tetal Hardness{mgiL) 304 248 208 200 B00
Iren| mgil ) 0.08 =0 .06 =0.0& 03 N rel axation
Chleride(rmgiL) 128 11z E0 250 1000
;";Ti"g[ai;ff]'“ 756 B30 412 500 2000
Caleiumi mgiL) 8.4 G2.4 336 TS 200
Copper( mgilL) 0.0 =0.03 =0.03 0.0 15
Marnganese{ mgiL ] 0.04 =0.02 =0.02 01 0.3
Sulphae(mgiL) mn7 a0.7 1.21 200 400
Nitrate(mg/L) T.52 2415 2.2 45 N relasation
Fluaride{mgiL) 0.41 0.4 0.54 1 15
ArsenicimgiL) =0.002 =0.002 =0.002 0.0 005
Lead(mgfl) =0.005 =0.005 =0.005 0.0 No rela=ation
Zinci mgil) 0.03 0.2 0.0z ] 15
_[TE;IL ?hm il <0.05 <0.05 <0.05 0.05 No relaxation
Boron mailL ) =0.02 =0.2 =0.2 0.5 1.0
Cadrmium( mgfL) =0.0005 =0 0005 =0.0005 0003 Mo rel ssation

All the parameters are well within permissible limit.
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MINE EFFLUENT DATA

Mine effluent data of Final Discharge Point of Mine for the period Dec-18 to

Feb-149is giwen in following table:
Tahle: 3 E flluert Water Cuality of Kulda OCP

il &
Sampling Station 5:':;'?:5 gH Grease t:r;?“ Iﬁ:ﬁl
(mgi)
Cutlet of Settling Pond 26-F eh-18 B3 =4 ar 12
Cutlet of Settling Pond 08-F eh-18 7.78 =4 44 Ga
Ciutlet of Settling Pond 30-Jan-18 B2 = ] 12
Final Discharge Point of Mine 15 Jan-18 753 = 3 12
Clulet of SettlinE Pond 15 Jan-18 2.14 =} 28 12
Dutlet of Settling Pond 28-Dec-18 7.28 5.4 o4 120
Dutlet of Settling Pond 05-Dec-18 7 .86 4.0 42 24

All the parameters are well within permissible limi.

10.4.3 NOISE QUALITY

Moise is considered as a source for annoyance and health hazard. The high
noise level disturbs the ambient environmental quality. The noise level has been
monitored during day time (6:00 AM to 10:00 PM) and night time (10:00 PM to 6:00

AWM on fortnightly basis.
Tabkle 4: Noise Level Data of Kulda QCP

DATE OF DAY HIGHT
Project STATION SAMPLING (dBA) | (dBA)
16-Feh-19 636 o84
02-Feh-18 BE .8 64,7
rdeaarn Mear Fara?thal village Ei_j::_:: 2 E: S 2?2
18-Dec-18 G633 BE.T
03-Dec-18 GE .4 BO.7
189-Dec-18 G647 B2.5
- 03-Dec-18 B3 .4 Go.5
Kulda QCP Mear sardega railway siding 1nfeb 1o 288 I
02-Feh-15 GE .5 GE.4
22-Jan-159 BE .2 GE.4
07-Jan-159 G758 BE.7
Standard 75 il
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The noise qualty data are within the permissible limits of the Standards
prescribed by the CPCB.

10.4.4 FLORA &FAUNA

The Flora and Fauna data are taken from the EIA/EMP report of Existing

Kulda Expn. OCF (14 Mty). The survey was conducted by YREDS Consultant,

Chennaiin Oct-2016 to Dec-2016.

FLORA
List of Flora Found in Core-zone found in Kulda Project is given below:

Type Common Name Family name Botanical Mame
Safed babul, legum nosge Acacig levcophioss (Roxb ) Willd.
Kadam Rubiscegs ;ﬂ::k l:ﬂ.::r;ti,u;i;"d ex Roxb. JEenth
Ankola Alangiaceas E&ngﬁum salvifolium (L)W angerin
Sirish Legum nos3e Albizia lebbeck (L.) Benth
Shaiunda legum inogae Albiziz zaman (Jacqg.) Merr.
Caura Com bretaceas f:?é'ﬁia:ﬁ i:g::_a R e EIERL W
KatHal, Jadfruit Moraceae Artoc arpus hetermphylus Lam.
Bamboo Poacege Bam busa awrndingceas L.
Kanczhanar Legum inosge Bauhinig purpures L.
Palmyrah Palm Amecaceas Bormazsus flabelifer L.
kaji, Phyllanthac eae Brideka retusa (L) Aduss .
Trees Folash Legum inozae Butea monocspem aflam.) Taub.
Ll e ?;;fiﬁf;ﬁﬂs;:.enlaw subsgn. paniculata
Tendu Ebenaceas Diogoyros melanor ywon Roxb.
Udumbara, Fig Morgceae Ficus racemosa L.
Banyan Moraceae Ficus benghalensiz L
Peepal Tree Moraceae Ficus religiosa L
Dhamantree Tikgceas Grewia tiliafolia Wahl.
Avli, Tapasi Lilm gceae Holootela imegni®ila(R oxb ) Planch
Indian ash tree Anac ardigceas iannes coromn amdelicalH outt.) Merr.
Dhaura, sanah Lythraceae L agerstroem ia parvifiora R oxhb.
Mahua Sapotacese Madhuea indica J F Gmel
Aam, Mango Anac ardigceaes Mangifera indica L.
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Persian Lilac Meliaceae Melks azedimch L.

Bakul Sapotaceae ffim wsops elengi L.

Indian mulbery Rubigcege Monnda pubescens 5m

Maha bael Autaceas Narengi crenulatal Roxb.) Nicok an
Wild Or ate Amecacegs FPhoenix sylvesiis(L.) R och,
Armnla Phyllanthac eae Phyllanthus emblca L
Jivaputrak Putranfivaceae Putranyiva roxborghii Wall.

Salmale, Silk cotton

Bom bacaceae

Sakm alia m alabaricall CY Schott &Endl

Herbs

Saldhoop Dipterocamacege Shoma mbhusta Gaern.

Jamun Myrtaceae Syzygium cum ini(L.) Skeek

River jamun Myrtaceae Syzygium salicifolum (Wight) J.Graham
Teak Lamiacege Tectona grandiz L.

Arjun Com bretaceas Term inalia aguna(Rocby WiSArn.
Indian laurel Com bretaceas Term inalia tom entoss Wight & Armn.

Chir chita Am aranthacege Hehyranthus agpera L

killygoat-weed

Astergceas

Ageratum conzoides L.

smooth joyweed

Am aranthaceae

Alternanthera paronychicides A 5t.- Hil.

Frostrate herb

Legum inosae

Aly sicarpus m onifformiz (L) D C.

Slender amaranth

Am aranthaceae

Am aranthu s vindis L.

Kalmeg Acanthaceae Andmographiz pamculata Wall ex Nees
Fake water willow Acanthaceas Androgmokis echicides (L) Mees
Vajradanti HAcanthaceae Barena prioniiz L.

Broad leaved herb Astersceae Blumeamoliz DC

Broad leaved herb Asteraceas Blum ea axillarz (Lam ) DG

Indian madder Apoe ynacege Catobopis gigamtea (L. Dryand.

Silver cocks comb

Am aranthaceae

Celogiz amgentea L.

Hairy crotalaria

Llegum inosae

Cmotalana prostata Willd.

Srmuooth evalvulus Convolvilacege Evolvalus mum mwlardfolios{LL.

Kokilaks ha HAcanthaceae Hygrophila suricwiata (Schumachy Heine

Chan ilamiacese Hyphis suaveclens (LOPoit

Giliri Legum inosge indigofera c assioides DC .

Spreading hedyotis Rubigcege Hedyohiz diffusa (Willd.) Roxb

Dronapushpi lamiacege leucas lavandukfoliz Sm.

Kali angedi Acanthaceas Perstrophe bicalyculataiR etz) Mees

Bhumiamala Fhylanthaceas Fhyllanthus amarues Schum &Thonn.
HAcanthaceae Rungia repens (LY Nees

Bala Malvaceae Sida acuta L.

Kateli Solanacess Solznum. virginianum. L.

Mundi Astergceas Sphasramhus ndicus L.

Sharpunka legum inogae Teohmsia pumpureall) Pers

coatbuttors Asteracess Tridax procum bens L.

diamond burbark Tikgcege Trum phalta thom boideae Jacq.
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Cogongrass FPoaceae im parata cpbndncal(L.) Raeus ch

Ciurva Poacege Cyanodon dactylon L.

Tangle head Poaceae g’;::_ﬁgan comtorfus{ L) Beauv ex Roem
wild sugarcane FPoaceas Sacchamm spontanews L.

Polnesian arrowroot, Dioseomaceae Taceca leontopetaioides (L) Kuntze.
Epiphytic orchid irehidaceae Vanda tesselatz (Roxb ) Hook. ex G.0on

Shatavari

HAsparagaceas

Azpaagus Reem osus Willd.

climbing wattle

Legum inogae

HAecaeia pennata (L. Willd.

Aradanda Capparacege Cappans zeypanica L.

Wild moarning glery Covolvulaceas Argyreia cym os3 Foxb, ex Swest

Malkkangni Celasiraceas Celastus pamiculztus Wilkd .

Atundi Com betaceas Combretum decandmim Jacy.
Climbers

Kanta alu Dioscomeaceas Dioscores pentaphyla L.

Kali dhoodi Apoc ynac eze lchnocampus frutescens(L.) R .Br.

Spongy guard Cucurbitacese Luffa c ybndiica (L) M.FRoem .

Amar bel Apoc ynacege Wattabhaba volubilis (L) Stap f

Rangoon crespel

Com bretaceas

Quizquaka indica L.

Jadile jujube

Rham naceae

Zizphus cenopia( L) Mill

FAUNA

List of Fauna found in Core-zone found in Kulda Project is given below:

Mammal s

Zoological Hame Common Name i i':' WALETLL Loy

(ProtectionjAct RDB
Mus boodugsa Indian Field Mouse Schedule-, Section, 5 Lz
Hempeste s eoWwardsi Indian Grey mongoose Schedule-IV, Section, GA Lz
Funambulis palmaram Indian Ground Sguirrel Schedule-IV LZ
Macaca mullata Bandar Schedule-Y LE

Bird

Zoological Hame Common Hame mﬂwﬂ:?::? IES I;'I
Columbia livia Pigeon Schedule-lV, Section 11 Lz
Bubikus ibis C:;ttle egret Schedule-I, Section 11 Lz
Ardeols grayii Indian pond heron Schedule-lV, Section 11 LZ
Mivu s migrans Black kite Schedule-lV, Section 11 Lz
Stfﬁptﬂ,ue-.ﬁa chinensis Spotted dove Schedule-I, Section 11 Lz
Akedo althis small blue kingfizher Schedule-lV, Section 11 Lz
Hakyonh smymensis White-breasted kingfizher | Schedule-IV, Section 11 Lz
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Reptiles

Zoological HName Comimon NHame AL i'.‘ e ey

; (Protection) Act RDB
Zamenis mucosys Fat snake Il LC
XEnochrophis piscator Chanda Il Lz
Calotes versicolar Garden lizard I L
Naa tribodian s Common cobra I LZ
Natric piscator Water snake I LC

Amphibians
Zoological Hame Common Hame SR i'? MR b

(Protection} Act RDB

Bufo melanostictus Common toad I L
Euphlctis hexadaclyls Common frog I LZ
Fana hexadaclyls Green pond frog I LZ
Rana Hgring Indian bull frog I LC

10.4.5 SOCIO-ECONOMIC PROFILE

The incremental land (29562 ha) comprises of sik villages namely Kulda,

Bankibahal, Balinga, Tumulia, Siarmal, and Lalma EF. The socio-ecanomic profile of

the core zone of Kulda OC Project whose habitats falls in core zone are given below

as per 2011 Census:

Al Social profile

- Fopulation

- Sex structure (females1 000 males)

- SC population (%)

ST population (%)
Literacy level (%)

B) Economic profile

Ococupational structure
Main & marginal workers

Mon-woarkers

Dependency ratio = about 1.16

Total:

2058
878

16.38
45.64
75.83

46.20%

53.80%
100.00
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10.5 ENVIRONMENTAL IMPACT & MANAGEMENT
10.5.1 IMPACT ON AIR QUALITY AND ITS MANAGEMENT

The mining and s related actwities will cause ambient air pollution. The
ambient air will be polluted due to presence of SPM, PMw PMzs SO, & NO_which

will be generated due to various activities related to the project. The concentration of
pollutants will vary depending upon micro-meteorological parameters of area.

Appropriate air pollution control measures have been taken so that the
ambient air quality is maintained within stipulated standards. Both preventive and

suppressiv e measures which have heen taken are elahorated below

* DRILLING OPERATION

. Fresently All the drills have wet-drilling arrangements along with the
MVE extractors. The same arrangement will continue.

. Coal production has been done by Surface Miners and the same will
continue,

. Froper maintenance and handlings of drilling units are getting done.

*» BLASTING OPERATION

Blasting isto be done in a proper way to minimize the generation aof fugitive

dust. Proper burden/spacing of blast holes are to be maintainad.

* LOADING AND TRANSPORT
% The haul roads are to be sprayed regularly with water.
;i All service roads are to be blacktopped.

* Frovision of greenbets around the gquarry, industrial area, senvice
building area and colony site are to be made.

» COAL HANDLING PLANT (CHP)

" Frovision of covers on the conveyor belts, unloading/transfer points o

prevent access of wind.
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* Existing CHF has been provided with dust suppression system, 48
numbers of Fixed water sprinklers (Foggers) have been installed in
400T CHP Circuit and an additional of six ficed sprinklers (Rain Gun) in
CHP ramp & 8 MNos. in CHP site have been installed.

* Suppression of coal dust at transfer points and at other points in the
coal flow circuit by provision of water jets and mist formation sy stem.

s At railway siding coal will bhe loaded to wagons by SILO and proper dust
control measures has been provided at all transfer points.

% Minimization of the height of coal-fall at transfer points to reduce the
dust generation and if necessary, provision of dust suppression
Measures.

" Improved maintenance of plant and machinery including provision of
condition monitoring instruments like vibration meter, etc.

* FIRE AT COAL FACES & COAL STOCKYARDS

s Frovision of adequate firefighting arrangements including storage of
sufficient quantity of water at all critical points.

% Semtconsolidated coal stack of height not more than 8m with strict
supervision.

* Careful rermoval of all loose coal fromthe abandoned coal faces.

10.5.2 IMPACT ON WATER QUALITY AND ITS MANAGEMENT

The likely sources of water pollution from this project are as follows:

;i Sanitary (Domestic) wastewater.

* Industrial wastewater from workshop.

" Mine discharge water.

;i surface run-off passing through coal stockpiles and OB dump.

* Storm water from leasehold and built-up areas.
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The impact of mining at this project on both surface water source and ground

wiater resource has been assessed as follows:

#» SURFACEWATER SOURCES

* Disruption of natural drainage pattern in the core zone.

g Deterioration of water quality & pollution of water hodies.

s Siltation and choking of water courses causing scarcity of surface water
and flooding problem in the area.

» GROUND WATER RESOURCE

s Due to excav ation, ground water aguifers are disrupted.
* Due to pumping of mine water, the water table of the region may get

lowwered.

Effective water pollution contral measures will be taken for this project. The
water pollution control measuresto be adopted are:

* A sedimentation pond constructed near CHP and is being maintained
as per standards. An ETP has also been constructed during 2014-15
and is in waorking condition.

* il and grease traps construction work is completed which is then
channeled to settling pond far further treatment.

g The domestic wastewater will be treated for bio-chemical oxygen

demand (BOD) and total suspended solids (TSS) through STP.
* Garland drains with settling tfanks for surface run-off.

10.5.3 NOISE ABATEMENT AND BLASTING VIBRATION CONTROL

(a) MNOISE POLLUTION ABATEMENT MEASURES

The adverse effect of high noise level likke health effect (both auditory and
non- auditory), masking effect, sleep interference, change in personal behaviour, etc.

are well known.

Job Mo, 702231 MPEMCP of Kulda Expn OGP G hapter- 10, Page - 11



M PO

The following ahatement measures (suppressive and preventive) are to he

adopted:

* Froper designing of plant & machinery by providing inbuilt mechanism
lilke silencers, mufflers and enclosures for noise generating pars and
shock absorbing pads at the foundation of vibirating equipment.

s Greenbelts around infrastructure site, service building area and
township.

% Adoption of personal protective devices like earplugs, etc.

() BLASTING VIBRATION CONTROL MEASURES

% Froper quanfity of explosive, suitable stemming materials and
appropriate delay system are to be adopted for safe blasting.

* A safe blasting zone are ke pt around the periphery of the quarry.

10.5.4 FLORA &FAUNA

Safety zone plantation is already completed. Arboriculture and avenue
plantation is being done along haul road and Coal transportation road. Further

plantation will be carried out in the infrastructure and colony area.
10558 SOCIO-ECONOMIC IMPACTS

The mine will have heneficial impact on socio-economic front by providing
direct employment to the local people. The project will further boost the economy of
the area and provide secondary and tertiary employment to the local people. There
will he a positive change inthe social infrastructure facilities of the area also.

10.5.6 LAND RESOURCE MANAGEMENT

The most significant adv erse impact of opencast coal mining is the change in
land use pattern. So reclamation of mined out land will be given due importance as a
step for sound land resource management.

For backfiling and technical reclamation, reguired number of dozers and
graders has heen provided. After technical reclamation, the area will he further

hiologically reclaimed.
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10.5.7 RESETTLEMENT AND REHABILITATION

This isa running mine and the E&R is already in advance stage. The R&R is
being carried out under the direction of “Claims Commission” set up by Hon'ble
Supreme Court forthe purpose. Resettlement colony has been provided in Barapalli-|
with all infrastructure facilities like roads, dug wells, tube wells, playground, schools,
community center, dispensary, shopping center, etc. Details of rehabiltation &
resettiement are given helow:

Tahle 5: R& B Details of Existing Kulda Mines

E 5 5 3
-'% B mo
1] = i ol o o ad e
¥ 5 ey S 180K C EHESE
= n 3 we = |TE e s ] Em:s e
= w - w Wlaolw T g O o5
“ o T - g2 ElDES Mg
. e a2 |TsH5 x5 |8 |2az|EizEis |
s | & 5 15 |Taggleze |5 [B85|zc¥EE |5
= |5 5 oy |os2E|<=E5 |n |s2E|2EwE2 |m
7] = = oo T2 wme |h oo ] T ool oo o |jom
1. Balinga 286 1028 280 218 &1 191 180 11
& Bankibahal 161 SGE 134 126 2 g6 a3 13
3. Kulda a4 283 a3 35 48 T 38 24
Siammal
4. 31 83 - - - 31 18 12
(P artly)
Total 572 1972 497 380 117 | 385 320 65
However, the exact no. of families and PAF can be known after due survey.
106 ENVIRONMENTAL MANAGEMENT SYSTEM

The success of environmental management depends on deep involvement of
personnel at all levels and also on the creation of an effective implementation
organisation. To carry out various pollution control measures and compliance of
statutory regulations of existing project, project level environmental organisation has
already been established. The manpower required for the project for environmental

management has been provided.
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Chapter - 11

MINE CLOSURE PLANNING

11.1 INTRODUCTION

Mine closure plan for Bulda OCP has been approved in MCL Board & the zame has

been approved by Ministry Of Coal vide letter no 34012/040/2011-CPAM dated

26122018,

=

All coal mines shall adopt Mine Closure Flan comprising progressive
closure plan and final closure plan duly approved by the competent
authority as per circular Mo.55011-01-2009-CPAM, Govt. of India,
Ministry of Coal, dated 27™ August, 2009 and subsequent updation
latest dated 07.01.2013.

Coal projects who has heen accorded approval of Mining Plan / Project
Report without mine closure plan are required to prepare and obtained
the approval of Mine closure plan within a period of 1 year as per the

circular.

OBJECTIVES OF MINE CLOSURE PLANNING

To allow a productive and sustainable after-use of the site which is
acceptable to the mine owner and the regulatory authority;

To protect publlic health and safety;

To alleviate or eliminate environmental damage and therelby encourage
environmental sustainahility;

To minimize adverse socio-ecanomic impacts.

VARIOUS ASPECTS OF MINE CLOSURE PLANNING

The mine closure planning broadly involves the following aspects:

(&)
()

Technical aspects;

Environmental aspects;
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() Social aspects;
(d) Safety aspects;
(e) Financial aspects.

<+ OBLIGATION/LEGISLATION

Environmental clearance of development projects including mining is done by
gov ernment with the following objective:

“Optimal  utilzation of finite natural resources through use of hbetter

technology & management package and increasing suitable remedial measures”.

The policy statement of pollution issued by MoEF, Govt. of India in 18992,
provides an instrument in the form of legislation and regulation, fiscal incentives,
educational programme, etc. The establishment and functioning of any industry
including mining will be governed by the following environmental actsiregulation:

There is a need to define the liakilities, responsihilities and authorities of the
mine management, ather regulatory bodies, Central and State Governments after

mine closure. Some obligations relating to the mine management are as follows:

(a) Health & Safety: FRegulation Mos. 6, 61, 106, 112 of Coal Mines
Fegulations, 1957 and its related DGM S Circulars;

(b  Emvironment

(i Water (Frevention & Control of Follution) Act, 1874;

(i) Air(Prevention & Control of Pallution) Act, 1981;

(il Environmental (Frotection) Act, 1986 and Environmental Protection
(Amendment) Rule, 2000;

(ivi DGMS Directives on Moise & Ground Vibration;

vl  Water (Frevention & Contral of Pollution) ; cess Act 1977 as amended
(watr cess Act)

(vil  Wild life protection Act, 1972
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ic) Forest

Forest (Conservation) Act, 18980

{d) Rehabilitation
ClL's Policy and Orissa State Govt. Faolicy. Latest Policy / Morms of
Govt. of Orissa is followed for this project.

11.1.1 TYPES OF MINE CLOSURE PLAN

There are two types of mine closure plan :
Progressive mine closure plan

Final mine closure plan

PROGRESSIVE MINE CLOSURE PLAN

This is a progressive plan for the purpose of providing protective reclamation

and rehahilitation measures in a mine or part there of.
FINAL MINE CLOSURE PLAN

This plan means for the purpose of decommissioning rehabilitation and
reclamation in the mine or pant there of after cessation of mining and ts related
activities that has been prepared in the manner to address all environmental aspects
taking into consideration.

The final mine closure activities would start towards the end of mine Iife, and
may continue even after the reserves are exhausted and / or mining is discontinued
till the mining area is restored to an acceptable level to create a self sustained
ecosystem.

11.1.2 TECHNICAL ASPECT

. REASON FOR CLOSURE

] Coal will be exhausted during the mine life (mine life 15 years).
i All overburden removed will either be backfilled or will he dumped
externally.
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. MINING METHOD

Shovel dumper system for overburden removal & coal extraction.
Surface miner will also he used for coal extraction.

11.1.3 STATUTORY OBLIGATIONS

Subject Status Enclosed as
1. [ Mining PlanMine | Mol has approved the mining plan vide | Annexure-ll
Clogure  Plan {15 [ lefterno 340128432011 CPAM dated 2E6th
Mty December 2016
2. | Environmerntal MoEF wide letter JATOISAOASSS-IAINM) | Annexure-Y
clearance (14 Myl dated 2203 2018

11.14 CLOSURE PLAH PREPARATION

Closure planning iz a life time ofmine exercize that beging with the commencement
of mining operations and continues till post closure. The dynamic nature of closure planning
reguires regular and critical review to reflect changing coumstances as a result of any
operational change, newregulation, new technology and remain flexible enough to cope with

unexpected events.

The final mine closure plan will be submitted to Ministry of Coal for approval at least
five vears before the intended final closure of the mine The final mine closure plan consists of
cogt estimates and tim e bound schedules for various mine closure activities and details ofthe

escrowaccount.

11.2 MINE DESCRIPTION
11.21 PHYSIOGRAPHY & DRAINAGE OF THE AREA

Details are furnished in chapter-3
11.2.2 GEIOLOGY

The geological details of the block are based on 14858.35 metres of drilling in 130
horeholes over 3.84 Sgkm. The borehole density iz 22.3 horeholes/sg km.
Details are furnished in Chapter-4.

11.23 MINING

Detailz are furnishedin chapter-3
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11.24 COAL HANDLING & DESPATCH

Details are furnished in T hapter-7.

11.3 PROGRESSIVE MINE CLOSURE

Mirne closure operation is a cortinuous series of activities starting from davy one of
the initiation of mining project. Therefore, progressive mine dosure plan will ke a cortinuous
process throughout the life of mine which will ke reviewed pericdically. Thig includes various
land reclamation adivities to be done continuougly and sequentially during the ertire life of
the mine. Thiz iz a life time of mine process which starts from of commencemert of mining

operations and leads to the final closure of the mine.

11.31 ACTIVITIES OF PROGRESSIVE MINE CLOSURE PLAH

. OB DUMP RECLAMATION
o Handling & dozing of OB dumps & backfilling
o Technical and Bio-reclamation including plantation

* Landscaping of the open space in leasehold area for improving s
esthetics an eco value

* Grass carpeting/ Plantation around the quarry area and in safety zone

* Grass carpeting/ Plantation owver the external OB Dump

. E ntrepreneurship D evelopment (Wocational/skill development training for
sustainable income of affected people

. Miscellaneous and cther miti gative mea sures

Progressively mine will ke advanced with increaze in depth and excavation area.
Mine gage plans are induded in this report showing status of excavation and backfilling. Part
of this excavation area will ke badifilled and grass carpeted. Similarly all the adivities
aszociated with this baddfilling like levelling, compaction, spreading of top =oil and grass
campeting and mairtaining the same throughowt the mine life ghould ke propedy monitored. A
sytable action plan and adivity implementation schedule should be formed by company 1o
implemert and monitor the same. Provision of fund can be Jilized from mine dosure fund
which will be retumed to company from time to time. Rehakiltation of displaced manpower,

training for them who are eligible foremployment should also be carried out az per schedule.

Total mine lease area is 921 305 Ha (Total Project area is 981.7052 Ha inclusive of
B0.4 Ha of land for RE&R site and colony). Presertly imtermal dumping has been garted,

exernal dumping is also cortinued. In fulure years more irternal dumping space will he
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generated and major part of overburden will ke backfiled. The bacfilled area of the guarry &
external dump will be technically and biologically reclaimed and grass plantation will be done

on this reclaimed area.

11.3.2 MANAGEMENT OF WASTES
. NON-TOXIC SOLID WASTE

Kulda OCP will have a life of 15 years. The total averburden generated at the
end of mine is 329.89 Mcum.

Backfilled area will be technically & biologically reclaimed. Baclfilled area will

be reclaimed with endemic species and mixed culture.

. TOXIC WASTE

Toxic wastes likke used oil, used batteries, oily sludge, besides fiter and filter
materials containing oil during maintenance of vehicles will be generated from this

project.

Used oil will he stored in drums safely in store either for disposal through
auction to the authorized reprocessors or for use as lubricant in UG mines. Used
hatteries will be stored safely for auction to the authorzed reprocessors. As regards
oily sludge besides filter and filter materials, the same will he disposed off in
impervious layer lined pits without causing enviranmental hazards.

11.3.3 TOP SOIL MANAGEMENT

Top soil from unbroken area will he scrapped for progressive & concurrent
utilzation during technical & hiological reclamation, thus obviating the necessity of
storage of top soil.

11.34 MANAGEMENT OF AIR QUALITY

The average values of Routine Environmental Monitoring data of the existing
Kulda OCF project for SPM, RFPM, 502 MNOx and PMzs are given in Chapter-10. It
has heen ohsenved that all the value are well within permissible limit except FMzs

Details of exigting air gqualty cortrols measures are described in chapter-10 which

are sum marized below:
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DETAILS OF CONTROL MEASURES

. Dust exraction in drill machines

. Fixed water sprinklers at CHP , haul road

* Mist spraving in feeder breakers at CHP.

* Mobile water gprinkler for haul roads, transpotation roads

L Elack topping roads, colony roads, approach road to service buildings and to
projects

L zreenbelt cover developm ent

11.35 WATER QUALITY MANAGEMENT

Detailed water gquality data & t's managem ent are described in chapter-10.

DRAINAGE ARRANGEMENT FOR EXTERNAL OB DUMP
u CATCH DRAIN

Anopen drain of appropriate size is provided on all teraces at the foot of next bench
to receive the gorm water from upper benches. This isthen discharge to the lower benches

through masonry chute  thus minimizing gully form ation in the slope of exdernal dump.

. FOOT DRAIN

A foot drain of proper size ig provided around the extemal OB dump (portion
exposed to outside only). This drain collects un-off from dump and direct t to =ettling

tank/zedim entation pond before discharge to nearby natural watercourses.

DRAINAGE ARRANGEMENT FOR INTERH AL OB DUMP

" During working stage, the run-off is colleded from: internal dump by foot drain
for diverting to mine sum p for pumping .

" In the post-mining period, the drainage pattern of the redaimed area will he
such that the run-off will be divered to final void of the quarry as a measure for
water harvesting .

MEASURES FOR CONTROL OF POLLUTION (DETAILS FOR POLLUTION
CONTROL ARRAHGEMEMNT)

T he details of water pollution control measures are described in chapter-10.
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1136 DIFFERENT ACTIVITIES TO BE MONITORED DURING PROGRESSIVE

MINE CLOSURE

Major adivities for the project during mine closure should be decided in detail by

project auyhority, som e of theze activities are described below

Backfilling

Levelling

Land scaping
Spreading of top =oil
Biclogical reclam ation

Grazs campeting/ tree plartation §f the dumps are rehandled during mine

clogure the =zame should be grass carpetted ingtead of bigger size tree

plartation)
* Fencing, supervision ofthe reclaimed area

. R ehakilitation of displaced families, skill developmernt programme for elligible

PErsons.

114 FINAL MINE CLOSURE
1141 MANAGEMENT OF WASTE

At the end of mine life, major part of the excavation area will be baddfilled and

biologically reclaimed. Post mining land use pattern iz given below

Post-mining land use (at the end of mining activity)

Land use {in haj

5. Flantation/ Dip side ! ;
No. Category S ".Ib'la'atder -slspe & UHEIE.:; Built- Tatal
carpeing O |haul roag |Mroee |UR area

1 | Excavation 39394 [ 1376 130 28 539 .98
2 | Infrastructure

including Safety zone

(7.5m around mine

boundary ) and

Embankment B0.718 16.191 | 125484 | 202 393
3 | External OB dump 178932 | 178 932 |

Tota 63399 | 1576 13028 | 16191 | 125484 | 921305

Atter end of mining adivity there can be two stustions.

Cption 1 Mine will be further exended tovards dip side which is coal bearing, =0

internal dum ping will ke cortinued.

Cption 22 Mine will be closed at this stage, so all the extemal dumps and the
internal dumps ofthe proposed mine which are above ground level will
ke rehandled back to the available woids of the mine. There will be no

extemal dump ater mine dosure.
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11.42 UNDERGROUND WATERQUARRY WATER MANAGEMENT AFTER CLOSURE
(SPECIFY ITS USAGE LIKE DOMESTIC WATER SUPPLY, IRRIGATION,
PISCICULTURE OR STABILIZING THE GROUND WATER REGIME )

Maximum effort are being made and will be made to recycle or reuse the treated
efiuerts totally to the extent possible by keeping the make of water in differert sum ps or low
lying areas of the mine. The final voids of the guarries will ke let as a water reservoir for
wiater harvesting and alzo recharging the aguifer inthe surrounding area which will serve

following purposes ;

. Source of supply of water for industrial and fire fighting purposes of  near by
mines.

= Source of supply of potable water atter necessary treatment.

= Pisciculiure.

. Forrecharging the aguifer inthe area.

In the pogmining period, the drainage pattern of the reclaimed: area will ke such
that the run-off will be diverted to final void of the guarry which will be developed as a water

rezervair for water harvesting and also recharging the aguifer inthe surrounding area.

Al these adivities will have to be continued till the area will be mined again for

extraction of lower s2am =.

11.43 WATER QUALITY MOHITORING FOR THREE YEARS AFTER CLOSURE THE
SAMPLING STATIONS SHALL BE OHE HO. MINE WATER WITH FORTHIGHTLY
FREQUEHNCY AHND TWO HUMB ERS GROUND WATER SAMPLES IN CORE AND
BUFFER ZOHNE WITH MOHNTHLY FREQUEHNCY
Al prezent water samples covering surface water, ground water and effluert are

being analysed in the core and buffer zones of the project. Ouwt ofthe above  three sample

poirts will be utilized for Water guality monitoring for three yvears atter closure ofthe mine.

11.44 DETAILS OF SURFACE STRUCTURES PROPOSED FOR DISMANTLING

All eguipmernt and buildings erected on =ite for the mining operation should be
dismantled and removed as part of the redamation process, unless they form pant of the

future land use infrastructure

BUILDINGS/ ADMINISTRATION OFFICES

Buildings shall be constructed to last depending on the anticipated life of the mine

operation. Buildings for short tem use should preferably be prefabricated structures that can
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be eagily dismantled &t the time of closure and reclamation. Such strudures should ke totally
removed from the site and may be disposed of &t an approved facilty or reused elzewhere.
Foundations com prizsed of concrete should be broken up, buried or removed in accordance

with applicable waste managem ent regulations.

WEIGHBRID GE

Fixed eguipment and structures such as weigh scales may alzo have concrete pads
or footings and these should ke broken up, burned on site or removed in accordance with

applicable waste management regulations.

SUB STATIONS/POWER LINES

All pover lines, cables, towers and guy wires should be removed as well as any
concrete footings or slabs where appropriate. If access mads were necessary for

construction or decommissioning of power lineg, they should be ripped and revegetated.

ROADS

Access and on-site roads should be propedy designed and congruded az pat of
the inttial operating planto minimize adverse environm ental effects and faciltate reclamation.
In the operating plan, roads should fit the topography to minimize unnecessary earth moving
for road cultings and embankments. Al culverts and drains should be removed and original

drainage regdored as much as possible in accordance with future land use planning.

11.45 DISPOSAL OF PLANTS & MACHINERIES

All'the P EM will ke reused indipside mine or other projects of the com pany ater the
mine closure | in case not useful for company then Possibility shall be explored for handing
over to state Govt. (including residertial & non-residential buildings) for the benefit of local
vilagers and strengthening the area infragnuctures. The end uze of theze facities shall be
decided by State Govt, withthe help of local Gov . and village P anchavat.

a) DISPOSAL OR REUSE OF EXISTING HEMM, CHP AND WORK SH OP

HE MM = which will have balance life may be deploved im dipside mine or some other
project of the company if possible, or otherwizse will be digposed off. CHP, workshop at the
end of ming life will be dismartled and dizposed off. Every effort will be made to restore the

area to economic uWilization value as perthe mine closure plan.
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b} DISPOSAL OR REUSE OF TRANSMSSION AND SUBSTATIOHN

The transmizsion line and substation will be used by neighbouring mines or local

community. The transmission line and transfomm ers will ke dismartled and removed from the

site if not required for purposeful uge by the local community or-nearky mines.

11.4.6

11.4.7

CONTROL MEASURES TO RESTORE LAND USE & LANDSCAPE

. The face slopes of the dump will be mairtained at the natural angle of repose
ofthe material and at overall glope angle of 26°.

. The newy backfiled area may be covered with suttable grass plants,
plartation for higger trees should be avoided as all these dumps will be
rehandled while extraction of lower seams.

. Suitakle drainage arrangem ent for smocth disposal of storm water.

. Appropriate gadand drain iz to be provided to colled run-off,

= Topsoil shall be progressively and concurrently wlilized durng physicall
technical reclamation ofexdernal OB dumps and backfilled area, thus ohviating
the necessity of storage oftopscil separately.

. Arbonculture camied out in the vacant areas which will not be mined in future.
= Proper grass carpetingfafforegtation/plartation is carried out for greenbeft

developm ent.

SAFETY AND SECURITY ARRANGEMENT

a) DETAILS OF FENCING AROUND ABANDOHED QUARRY INDICATING
THE LENGTH OF THE FENCING

Fencing around abandoned guarry will be done as per details given in D G M.5

Circulars.

b) MINE EHTRY SEALING ARRANGEMENTS AND SUBSIDENCE
MANAGEMENT FOR UG MINES

Mot Applicakle .

c) PROVIDING OHE TIME LIGHTING ARRANGEMENT

sufficient lighting as per standard will be provided &t all the reguired places, ie.

working faces, OB dump area, haul road, coal transfer poirts, loading poirtz, CHP,

workshop, ete., to avoid accidents and to create eficient working condiions.
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Ater clogure of the mine, the lighting arrangem ents will ke kept maintained at all
locations which are not reguired to be demolished or dismartled like sub-stations,
transformers, community services, pump-houses, waterdreatmert/ filtration  plants,
waterlines, power lines, roads etc. to be utilized for the neighbouring projects and &t critical

places for zafety point of view.

The guidelinesinstructions from DGM S will be followed in case of dizcortinuance of
mine operation, if any.

d) SLOPE STABILITY ARRANGEMENT FOR HIGH WALL AND BACKFILLED
DUNPS

During the process, the geometrical shape of the dumps is altered to make #
amenahble to effecdive hiclogical reclamation and also to provide safety and gability & high

waall will be mairtained and stabilized as per nom s.

The details of the final Mine Closure plan alongwith the details of the updated
cost estimates for various mine closure activities and the Escrow account already set
up shall be submitted to the Ministry of Coal for final approval at least five yvears
before the intended final closure of the mine.

115 ECONOMIC REPERCUSSIONS OF CLOSURE OF MINE

Many infragudures like roads, power line etc have been developed and the local
people have gained ouwt of it. Educational ingditutes owned by MCL are accessible to local
population. Healthcare facilties [dispensarieshogpitals) have been provided inthis project.
The coal company has a number of healthcare certres induding a specialized “referral™
hospital in the coalfield area at Brajrajnagar. The local people can also avail theze healthcare
facilties. Az part of peripheral development, MCL has widened and strenghened the existing
roads with  better connectivity with district HZ (Sundargarh) and Brajrajnagar and

Jharsuguda.

Owverall there has heen postive impact in socio-economic area due to increased
economic acltivities, creation of new employvment opportunities, infrastnuctural developmenrnt
and better educational and healthcare facities. Even after closure of the mine ., these

facilties will continue .

There haz been creation of direct and indirect employment opportunities due to
working of this mine.  Ater dosure, these people will be engaged in upcoming any ovher

mines aof MCL.
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IMPLEMENTATION SCHEDULE FOR MINE CLOSURE OF KULDA EXPN. OCP

[LIFE OF THE MIME : 15 YRE]

W1 Activity Time Frame
No Year-1 to | Yeard to Year-11 to |I'ml Closure
year-3 year-10 year-15  [PC1|PC2|PC3
i} Dismarntling of Structures
Service Buildings 2years
Residential Buildings 2 & Yz years
Industrial struetures lke CHP, W orkshop, field [2& ¥ years
Eub-station, ete.
E |Permanent Fencing of mine void and other
Hangerous area
Random rubble mas enry of height 1.2 metre 2 WEArs
inzluding leveling up in cement conerete 1:6:12
in mud mortar
. |Grading of highwall slopes
Levelling and grading of highwall s lo pes 2 wEars
[0 |OB Dump Reclamaion
Handling/Dezing of OB Dump and baddfilling Througheut the life of the mine including 3
years after cessation of mining operation
Technizal and Bic- reclamation including Thraugheout the life of the mine including 3
plarmtation and postcare fyears after cessation of mining operation
F |Landscaping
Landscaping of the open space inthe leasehold |Throughout the life of the mine including 3
areato improve esthetics and eco valde years after cessation of mining operation
F Plantation
Plantation over cleared area obtained after Zyearns
dismantling
Plantation around the quarny area and in safety |Throughout the life of the mine including 3
Fone ivears after cessation of mining operation
Job Ne, 702196 MPEMCP of Kulda GCP Chapter-11, Page- 13
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.18 Activity Time Frame
Mo Year-1 to | Yeardi to Year-11 to |[‘ml Closure
year-5 year-10 year-15 PC1PC2|PC3

Flantation over the external OF Dump

Throughout the life of the mine

(5  |Post Clasure Env Monitering § testing of
arameters forthree years
LA Duality 3 wEaArs
[Water O uality 3 years
H Ertrepreneurship Dewelop ment Througheout the life of the mine
“ocational/skill development training for
Eustainable income of affected people
Miscellaneous and cther mitigati ve Throughout the life of the mine including 3
ME3sLres ivears after cessation of mining operation
| Fost Closure Manpower cost for supervision|3 years

FC1: Post Closure ¥ ear 1
FC2:Post Closure Y ear 2
PC3:FPost Closure Y ear 3

Job Mo, 702196 MPEMCP of Kulda GCP
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Frogressive and Final Mine Closure cost distribution of OC Coal & Lignite mines for
reimbursement against progressivefinal mine dosure activities is given in table below

Table 11.7
5. Activity Mina Aemarks Equivalant % | Equivalent %
o Closura comeariing o canvarting
Cost 100 for 100 for
{Parcantags Prograssive Final claims
waightaga) claims of of el gihla
aligibla amamt
amiumt
A Dismaning of Sinuckims (Funa
ufizatan should bs avaluaad on
casa o cass basis as par para 3.7 of Ta ba indudad in §nal
ha annaxurg of ming dosure plan mina chsu™ plan
quidalings datad 076 Jan A3
Saica Buildings 02 .64
Agsidantial Buildings s LB 221
hdustial  shucluras ke CHP, a3 1.0
Workshag, Bald subskion gl n
B Pamanan fancng of ming wad and Ta ba indudad in §nal
ofhdr dangerous ansa mina chsu™ plan _
Randam wbbla masany af haghi 15 517
12 male incduding levaling up in
carmant @mntatla 14612 im0 mud
miarias o amy ather appraead dasign
C__ | Gading alhigh wall sopas e T 'ba inchaded in final
Lavaling and grading of high wal 197 mirg clasus plan .10
| slopss :
[ 1] OB Dump Hadamatan 1% b progressive
Backiiing and Tachrica 81 56 and 17 88% o fnal @571 60 80
Hacdamaian 150%) + mina clasus
HandingTadng o OB Dump {50%).
1Mo Deiling & Basting cosl shal
ba axcudad. Far backiling wih
daging, buckst whasl excavaior and
spmader el separald caloulaton
shaatis 1o Ba manianad)
E Landscaping Equd weigiaga =
Landszaping of ©ia apen spa0a in 03 fhraughout the lils o .40 1.03
lmasahdd ama lor mpaiing its tha mins
asfrics and aca valia
E Plaraion & Bio- Radamatian - _
Parmakion  owar chaad  asa 05 Ta ba indudad in final 1.72
abfaingd aflar demaniing mirg chasiis plan _
Plamaion aound $e quasy aaa nx Equd waigaga 0.3 0.7
and in salaly g and awer axlena fhroughoul 1he lils o
OB dumg ihd ming
Bio-smdamaion inclidng plamaian 04 Equa wagflana 054 1.3
and pasicas fhraughadl the lils o
iha ming
LT Post dosurg Env. Manitoingiasing Faor #irea yaa's ahar
of paramaters dar fras yaas mina clasus
A Quaky .22 1786
Walar Qudity g2 .64
H Entrapranau=hn Davalopmani (.28 Equa wagflana 035 .30
{vacaionall skl davalapmant Yraining fhraughaul ihe lils o

Job Me. 702198 MPEMCP of Kuldz OCF
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5. Activity Mine Remarks Equivalent % | Equivalent %
Ha. Closuma comaring B canvarting
Cost 100 for 0P, for
Parcantags Prograssine Final claims
waightaga) claims of of afi gibla
aligibda Aot
anmamt
for sustanata incoma of afiacad iha ming
paaphal. # shauld nod ba cowamd in
CSR achkifas N is &850 1o ba
cladfad fhat wacalionalskil
dewalopmam 5 givan fo PAP and
2ozl ol raiing is nol racavarad.
| Miscdlansous and ohar mifigaiva 24 Equal waightaga 200 6.9
maasuras, (ncudng  progmssea fhroughadl 1ha lils o
amranmant - maniong and - ohae iha ming
achsiias as dacdad by Third Pariy
gavanmant insihian whil audiing — —
| Manpawar castiar siparhisian a8 Ta ba nduwdad in fnal 2.7
— _ mirg ciasu s plar _
TOTAL 100,00 100,04 100.00

Manpower reguirement depends up on the method and machinery engaged for

progressive and final closure activities.

(i) Mine closure cost

Az per egdimate and guidelines of Minigtry of Coal the closure cog of open cagt Mine
has been caloulated at Bs5 Lakhs per hedtare at the dedared price level (as on 01.04 2015)

for the whole projed area (which includes Mining Lease area, area covered by exernal

overburden dumps, Pit head Mine Infragtrudures). The April 2015 wholesale price index for

all commodities was 121.1 based on base vear of 201112, Presert WPl for morth of
Movember 2019 is 122.3 with base vear 2011-12. The baze price ofRz8 Lakhs per hectare

iz updated as per guidelines provided in above circular.

Updated cogt of mine dosure on Movember 20159 cogt base (AP 12230 is
estimated to be Rs. 5.089158 LakhHa.

Taotal Project area invaolved S 881.705 Ha

Mine closure costiHa (Movember 2019 cost base)  © Fs. 9.085918 lakh
Total Mine closure cod (Movember 2019 cost base)  Rs 8922.8554 lakh
Fund already deposited in Escrow Account cRs 222417 lakh
Balance mine Closure Cost -Rs GE98.7 254 [akh

Job Ne. 702158 MPLZMCP of Kulda OCF C hapter- 11, Page - 18



CMPDI

PHASING OF MINE CLOSURE COST

The annual closure cost is to be computed considering the total |easehold
area (Total project area) and diwiding the same by the life of the mine. An amount
egual to the annual cost is to be deposited each year throughout the mine life
compounded @5% annually.

Balance mine closure cost estimated ; Fs 6698 7259 lakhs
Balance life of the projectas on 1.4.2019 : 16 years

Out of the balance 15 years last 5 years are for final implementation of mine
closure activities, for annual cost calculations 15 years period has been considered:
Annual mine closure amountto be deposited with Coal Controller

BEY8. 7259 lakhsM 5 years = 446.58 lakhs for 15 year.
Yearly phasing of mine closure cost is as helow:

fYr-11is considered as 2019-20)

Year Mine closure cost (Rs. in lakh)
¥r-1 445,58
¥r-2 465,91
-3 4972 36
V-4 516.97
Yr-5 542 82
V-6 5649, 96
YT 5098.46
Y-8 628. 39
Yr-4 G549, 80
W r-10 692 74
Yr-11 F27.43
Yr-12 763 81
Yr-13 802 00
Wr-14 84210
Yr-15 Ba4. 20
TOTAL 96.36.59

Balance estimated mine closure cost compounded @5% annually for 15
vears is : Rs. 9636.59 lakhs.

The mine closure cost deposited and amount released to mine ownerflease
holder will be as per guidelines issued by Ministry of Coal vide letter no.55011-01-
2009 CPAM, DE.717201 3.

Job Ne. 702158 MPLZMCP of Kulda OCF C hapter- 11, Page- 17



CMPDI

116 RISK ASSESSMENT AND MANAGEMENT

Keeping in view the three basic principles i.e. prevention, preparedness (both
pro-active and reactive) and mitigation of effect through rescue, recovery, relief and
rehahilitation; a comprehensive biue print for risk assessment and management has
bieen drawn-up for the project incamorating the following :

. [dentification and assessment of risks.

. Fecommendation of measures to prevent damage to life and property
agains such risks.

€ |DENTIFICATION OF RISK

= Slope failure in mine pit

. Slope failure in OB dumps (internal and external).
. Blasting

. Explosive handling

. Mine inundation

. Fire

. Road accident

< RECOMMENDATION OF MEASURES

. Follow statutory mine safety rules adminigtered by the DGMS and Chief
Controller of Explosives.

= Creating safety awareness.

. Froper ilumination and communication.

. FProper maintenance for avoiding accidents for heavy vehicles.

= Froper training to workers.

Job Ne. 702158 MPLZMCP of Kulda OCF C hapter- 11, Page - 18
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Annexure-|

PROJECT REPORT APPROVAL (10 MTY)

viznanadi Coalfields Limited
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Annexure.ll
MCL

wemet: Approval of Project Report for Kulda Expansion Opencast Project
(Mormative Capacity 15.00Mty; 5.00Mty incremental) [Fooak
Capacity 18.75Miy)

A -
wha . i-:;rr;_l -:"."ﬁ_-c:-;_ i

T-l:f: a".'.—ﬂu;l-m f—_'ﬁn_'
..ahn-"-"hi Coattelms 1, r.-ad

JCLT RN

The Prejact Ruoot foo Kada Frogqsien Cneacast Praject hoomative
LePSty 1SEIMLy: S0 Miy incre menai; (FRSE Capes iy T4 TR Wyl of
Easurchara-Canaubahal Area has heoq sporived by M Boasd i is ) 59
MRELNRG keld on 25062024 ar 3n qocilivhia tapical recstmaas of 28405
Crore wp tn fTarget yea and T 30022 orore oewcnd Largot o wear Lo b
mnlemented in icrementa: casl znd mereantal CE 2ath Ly autsa iy,

Thc Board further approved the proposal for getting S9P cloarcnea for
pedk ccal produckion level af 18,75 Mty ] -

The zero date of menizoring of the projel will be fram the oate of issLe o
Eric lecr. The monthly manitairg re part sheuld o2 sent o Ehs aflica oy 00"
af every monin for anward transmission o CILMinistry. Tia is ar kind

3

IR Matioe and Fecessary artion. !

_i."":{_'l:.. i| ;_|.l
|||J"{P..-"-" .-I1| |
j_,./_,‘_ =5
(B. M. Shukla]
. =Enaral Marage- (CREFET
c-skr'pution
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Z. advisar [Prn:-]e;,r['s}, Gol, MoC, New Delhi-wils a copy of MCL Soard
Resclobion.
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Annexure-I11

oo, 340120001 L-CP A M
Crovernnent ol [ndia
Mlinistry of Coal

Sow Delha, the 26th December, 20146
i s
mbirt 5K TCumdu,
General MManager (Projects & Piaaoing),
Moranadl Cagllields Limitee,
PG Jageut: Wihar, Sarla,
Lnste, SAMBATLPUR-TER02 00 00 51 Aute-medl-ml projapstS @Emai. com)

{Eﬁbjﬁct :".v.I.i-thl_g_-]?]Emﬂ.";"Ti:‘I:I.E Clostre Plun of Kuolda Expansion OCP
| {Revision 17 (Expansion from 10 3MTY co 15 MTY) Daced
| Sepwember, 2016,

S,

I ani divected 1o melee o MOCL's lewer No MOLHOQYSambalpur/'General
Manager (Projecls & Plagsieed 671495 dated 28.21.2006 om the abave cited
subject anc Lo forward herow'th 04 copies of Mining PlanMine Ciosure Plan ol
Ku.da Expenzion OOP (Aovision ) ¢ Cxpension from [0 MTY o 15 MTY) Dated
September, 06 ol Mahenads Coelliclds Linited duly approved and signed on ail
pages by Adviser (Projeeis ) Minisin of Cos..

: Yaurs Taitatally,
rwa 'ﬁd iz
Line = As abaye o oy
(ALK Maridal)
| ader Seerctary 10 the Govt. of Indig
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Annexore-1V

Mo, J- 110157109905 1A (M)
Government of india
Ministry of Environment, Forest & Climate Change
1Al {Coal Mining) Division
Indira Faryavaran Bhawan,
Jorbagh Road, N Defhi- 3
Dated: 22 March, 2018

Ta,
The Chief General Manager (CP&F)
M/s Mahanadi Coalfields Limited
PO - Jagruti Vihar, Buda,
Sambalpur - 768 020 (Odisha)

E-mail: cgmenvt2014@amail.com; gmenvt mcl@vahco.co.in

Sub: Expanaion of Kulda GCP from 10 MTFA to 14 MTPA of Wis Mahanadi Coalfields
Limited in ML area of 634.205 ha located in Tehsil Himgir, District Sundergarh
{Odiaha) - Envircnmental Clearance reg.

air,

This has reference to your letter No MCLIHQRENVTYKuIda OCPHM7-18/2832 dated 2™
February. 2018 along with enling proposal No AVORACMINAGTB832/2047 dated 15" February,
2018 and subsequent latters dated 0502 2018, 13022018, 15022018, 19022018 and
27.02.2018 on the above mentioned subject.

2. The Ministry of Envirgnment, Forest and Climate Change has cansidered lhe proposal
for grant of environmental dearance te the project for expansion of Kulda OCFP fram 10 MTPA
to 15 MTPA of M/s Mahanadi Coalfields Limited in a total area of 884 605 ha {mine leasa area
of 634 205 ha) located in Tehsil Hemgir, District Sundargarh {Qdisha).

3 The proposal was congidered by the Expert Appraisal Comrmittee {EAC) in the Ministry
for Thermal & Coal Mining Sector in its 27" meeting held on 27" February, 2018. The details of
the project, as per tha documents subritted by the project propanent, and also as informed
during the meeting, are reported to be as undar-

(i) The project was accorded EC vide letter no. J-11015/10/05-|A11{M) dated 24-12-2002 for
10.0 MTPA in an ML area of 578.28 ha [{928 80 — 51.31 = 876.25 ha) i.e. EC is only granted for
A78.29 as aut of 279.20 ha total Forest Land, FC is available only for 227.89 ha (FC is not
available for 278 .20 — 227.89 = 51.21 ha)l.

(i)  TaR for the project wag granted vide letter dated 18™ May 2017,

{it  The latitides and longitudes of the project are 21°42'00" to 217 44'30" N and $3°43'00" to
8348 30" E respectively.

{v] Coal Linkage: Thermal Power Plant & Basket Linkage

(vt  Employment generated [ to be generated: 385 numbers (direct employment) _
fvi] Benafits of the praject: {(2) Improvement in physical infrastructure, {b} Impravement in
sociab infrastructure, (c) Increase in employment patential. {d) Contribution to the exchequer
fboth State and Central Gowt.), (2) Post-mining enhancement ufgreen_ cover, (T} Imprm{ementm‘
alectrical power genergtion and availability of eleciicity far 24=7 in rural areas, {§) overall

eeanomic growth of the country. _
{wii} The?e is no additional land invelved in the Project. The total land area is 694 605 ha,

Mining lease area ag per the approved Mining Plan is 634.205 ha.

¥ukia OCF 4014 MTEA of MCL 101235 EC L

Page 10! 11
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{villl  The land usage of the project will be as follows:

Pre-Mining: —
. |Type of Land Wifithin ML area Quisids ML area Total Area
tha) tha} {ha)
Exisbing| Propozed| Exigling) Proposed| Existing] Proposed

1. AgricuiburalTenans| 455790 250704l 37500 37.500) 453290 2087 294

¥
2. Waste land 194 610 145.521 22,900 22000 217 540 169,421
3. Forast Land 27R200Y 237 Rad 0.000 0003 2782000 227.830
4. | (Grazing 0.0 0.0  0.008 0008 0.000 0.000
g, Surface water 0.000 0000 0,000 0.o0d £.000C 0.000

bodies

Total: S29.600|  634.205) 60.400 60.400( 9%0.000| 634605

Mote: Instead of 925.60 ha, EC is only granted for 578,29 ha: as out of *279.20 ha Foresl Land, FC is
availabla only for 227 8Y ha {FQ not available for 27520 - 227,868 = 51.31 ha)l.

Po=st- Mining;
Bl |Land Use during Mining Land-Use (ha)
{Core Zone) Plantation/ grass| Water | Dip side Lin- Built-up | Total
carpeling Body | slope & | disturbed area
haul road
1. |Excavation Area 211477 17.84 a8z Q! -- -l 32810
2. [OB dump Area 160.502 i -- - --| 160.502
3. |Infrastruchure 25.230 -- -- - 100927 126157
4. |Embankment 3810 - - —|  14.048] 17.553
2 [Other Area including 8.0av7 - -- — — 8077
Safety Zone & Road! :
‘Hullah Diversion
:  Total 408789 17.64) 9280 —| 114.976] 634.205
Core Area: _
i Existing {ha} Froposed (ha)
‘Particulars Forest| Mean- Total|  Foresi|Man-Forest Total
| Forest
Excavation Area 221700 264 300( S36.000( 187.155] 134788 321440
infrastructure/Embankment and | 32.900] 189.930| 222830 36615 115.178] 151793
Cther Area inchuding Safely
Zong
External OB Dumps 4600| 1B6170| 170770 4120 156.382) 180.502
Mine Leass Area 275.200* &B0.400] 929600 227.890) 406.316] 634.205
Raszidential Calony 0.0C0 18000 37500 D000 37.500 37 500
[Rehabiltation Sile 0000 22500 22900 Q00| 22800 22800
Qutside Lease Area 0.000) 50.400] 60.400) 0.000 6C.400|  60.400
Total 279.2000 710.800] ©90.000) 227.830) d66.715 624.605]

Mote; Instead of 929 60 ha, EC is only granted for 878.29 ha; as out of *278.20 ha Forest Land,
FC iz available only for 227 89 ha (FC net available for 279.20 — 227 80 = 51.31 ha).

|
il
Kikda OCF 10.14 MTPA of MCL10_1845_E0 —
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(]  The total geclogical reserve is 438.90 MT, The mineable reserve 245.71 MT, extractable
teserve is 122.29 MT. The percent of extraction would be 70.20%.

) The coal grade is G-11 {average} The stripping ratio is 0.80 Cumfonne. The gradient
varies from 57 ta 8. There are three major seams with thickness ranging upto 34 07 m.

(i}  The tolal estimated water requirement is 4083 m3/day. The level of ground water ranges
from 630 m to 8.42 m below ground level.

{xii) The methad of miring would be Opencast.

(xiiiy There are two extermal OB dumps with quantity of 30.268 Mm3 in an area of 160.502 ha
with the height of 30 meter above the surface level and two intemal dump with guantity of
112.32 Mm2 in an arga of 211.47 ha

(xiv]  The final mine void would be in 34.05 ha with depth varying from 30 m 1o 40 m and the
total quarry area is 46980 ha. Backfilled quarry area of 435,75 ha shall be reclaimed with
plantation. A void of 17 84 ha with depth upto 200 m {max.} which is proposad ta be convered
into @ water body.

(e] The seasonal data for ambient air quality has been documented and all results at all
stations atg within the prescribed limils.

(xvi] The [fe of mine is 9 Years,

(wwiiy Transportation: In pit by trucks. Surface to Siding: Present;- Kanika siding (31 km) by
truck, JSPL Raigarh by truck & Road Sale by tarpaulin-coversd bruck. Proposed.. Sardega
Siding (6.0 Kmj biy fruck, JSPL Raigarh by Pipe Conveyor & Road Sale by tarpaulin-covered
truck Siding {2 Loading: by pay Ioader intc wagons.

(xvifi} There is no additional R&ER involved.

{xix) Cost Tetal capital cust of the project is Rs.522.21 Crares. CSR Cost is 2% of the
average nel prafit of the company for Ihe three immediate preceding financial vears.
Envirenmental Management Cost Rs B7. 28 Crores,

(xx] Vater body, Chattajor nallah passing through the mine leasz area, Basundhara river
flows al a distance of 70 m, Bhaina Joria at a distance of 0.5 km.

(o) Approvals: Board's approval obtained in the 182nd Board Meeting held an 22-10-2016.
Miring plzn has been approved by MoC vide lelter no. 34012/{04)/2011-CPAM dated 26-12-
2018. Mine closure plan is an integral part of mining plan.

{xzi) Wildlfe issues: There are no Naticnal Parks, Wildlife Sanctuary, Biosphere Reserves
found in the 10 km buffer zone.

{xxiiiy Forestry issuss: Total forest land is 227.8% ha in ML area of 634,205 ha, Forest
clearance hass been obtained vide letter no. F No 8-176/1997-FC dated 8" August, 2007

(xxiv} Total afforestation plan shall be implemented covering an arsa of 211 .47 ha at the end of
mining and green balt over an area of 8.077 ha has also been proposed having densily of tres
plantation 2500 treesiha, .

{(xxv} There are no coun casesiviolatian pending with the project proponent for the propased
EXpANSIon.

{ovi} The public hearing was held on 10" January, 2048 for expanded capacity of 15 MTPA.
The issues raised durng the public hearing included control of air pallution, water paoilution,
supply of drinking water, employment, etc.

{xxvil} Base line data was generated during the pre-monscon season, March to Junas, 2017,
(xevill) The Curmulative Impact Assessment Study has been done considening nearby rurning
and upcoming mines namely, Kulda Expansion OCP, Garjanbahal OCP, Easundhara QCP and
Basundhara {W) Extn. OCP for incremental capacity of 23.25 MTPA, and it has been observed
that after replacement of road transportation by rail and conveyors. the absolute predicted
values of P, g will be within the pemmissible limit at all the locations.

{xxix] The monitorng report on compliance status of EC conditions hag been forwarded by the
Eastern Regional Office of the Minisly 2t Bhubaneswar vide letter dated 25" September, 2017,
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The acticn taken report on observations of the Regional Office was submitted vide letter dated
24" Qetaber, 2017 & 1" February, 2018,

fxxxy  Kulda OC is catering to most of the critical and super critical thermat powar planis and
at the present level of praduction it has already achieved its preduction capacity of 10 MTPA
and is under nan-producing state for the want of EC for higher praduction capacity.

4,  The Expert Appraisal Gommittee in its 27" meeting hald on 27™ February, 2018 has
recommended the project for grant of environmental clearance far a pariod of one year. Based
an recommendations of the EAC, the Ministry of Envionment, Forest and Climate Change
hereby accords envircnmental dearance to the project for expansion of Kulda Opencast Coal
Mine from 10 MTPA to 14 MTPA of M/s Mahanadi Coalfields Ltd in a total area of §94.605
ha {mine lease area 634.205 ha) located in Tehsil Hemagir, District Sundargarh (Odisha),
for a period of one year only ie up fo 3%* March, 2019, undar the pravisions of the
Environment Impact Assessment Notification, 2008 and subsequent amendmentsicirculars
thereto subject to the compliance of the terms & conditions and environmental safeguards
menticned below:

fi) The preject proponent shall collect and analyze one seszon base line dxla for
environmental parameters, preferably duning Apnl-June, 2018, and submil for corsideration of
the EAC before 31 December, 2018,

(i}  The project proponent shall submit the detsils reparding action taken on different
chservations of the Regional Qffice befare 31 December, 2018 for the Committee 1o examine
adequacy and efficacy of the pollution cantrol measures and its impact an ambient air quality
and to make recommendations for continuance of the project thereafter.

(liy To control the production of dust at source, the crugher and in-pit belt canveyors shall
he pravided with mist type sprinklers.

{iv}  Mitigative measunes shall be underlaken to control dust and other fugitive emissions all
along the roads by providing sufficient numbers of water sprinklers. Adequate corrective
measures shall be undertaken to control dust emissions as presented before the Committee,
which would inclirde mechanized sweeping, water sprinkling/mist spraying on haul roads and
loading sites, lang range mistingfogging arrangement, wind bamier wall and vertical greenery
system, gresn belt, dust suppression arrangement at railway siding, ete.

{v] Persons of nearby villages shall be given training on livelihood and skill development to
make them employable.

{vil) To ensure health and welfare of nearby villages, regular medical cermps shail be
organized at least ance in six months.

fwiiy Thick green belt of 75 m width at the final baundary in the down wind direction of the
project site shall be developed to mitigatefcheck the dust pallution.

{witi] A third party assessment of EC compliance shall be underaken once in 03 year through
agency like ICFRI INEERIAIT or any olher expert agency identiied by the Ministry.

41 The grant of EC is further subject lo compliance of the generic conditions as under:
{a)  Mining

{i} Mining shall be carred out under strict adherance to provisions of the Mines Act 1852
and subordinate legislations made there-under as applicable,

Gl Mo change in mining method i e 00 to UG, calendar programme and scope of work shall
ba made withaut obtaining prior approval of the Ministry of Environment, Forest and Chmate

Change (MoEFCC). g‘!
-
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{iij  Miring shall be camed out as per the approved mining planf{including Mine Closure Plan)
abiding by mining laws relaled to coal mining and the relevant cirgulars issued by Diregloraie
General Mines Safety (DGMS).

(v}  No mining shall be carried out in farest land without obtaining Forestry Clearance as per
Forest {Conservation] Act, 1980 and also adhering to The Scheduled Trbes and Other
Tradittonal Forest Dwellers (Recognilion of Forest Rights) Act, 2006 read with provisions of
Pndian Forest Act, 1927,

i) Land reclamation and water conservation

(i) Dugital Survey of entire lease hold areafcore zone using Satellite Remaote Sensing survey
shall be carmried cut at least once in three years for monitoring land use patiern and report in
1:50,000 scale shall be submided to Ministry of Environment, Forest and Climate
ChangefRegional Office (R0,

{iy ~The surface drainage plan including swrface water conservation plan for the area of
influegnce affected by the said mining operations, considering the presence of
riverfrivulet!pondilake ete, shall be prepared and implemanted by the project proponent. The
surface drainage plan andlor any diversion of natural waler courses shall be az per the
approved Mining Plan/EIAEMP repor and with due approval of the concerned StatefGol
Aulharity. The construchon of embankment i prevent any danger against imrush of surface

water into the mine should be as per the approved Mining Plan and as per the pemnission of
DGMS,

{iny  The final mine voild depth should preferably be as per the approved Mine Closure Plan,
and in case it exceeds 40 m, adequate engineering interventions shall be provided for
sustenance of aquatic life therein. The remaining arza shall be backfilled and covered with thick
and alive tap seil. Post-mining land be rendered usable for agriculturalfforestry purposes and
shall be handed over to the respective slate gavernment as specified in the guidelinas far

Preparation of Mine Closure Plan issued by the Ministry of Coal dated 27" August, 2009 and
subsequent amendments.

(W) The entire excavated arga, backfiling, external OB dumping (in¢luding top scil) and
afforestation plan shall be in conformity with the "during mining"fpost mining” land-use pattemn,
wlji:_:h is an ntegral part of the approved Mining Plan and the EIAEMP submitted 1o this
Ministry, Progressive compliance status vis-a-vis the post mining land use pattern shall be

submitted to the Ministry of Environment, Forest and Climate Charge/Regional Office on six
matthly basis.

] The top soil shall temporanty be stored at eanmarked site(s) anl
o _ v and shali not be kept
El;tqhhzg::g for long. The top soll shall be used for land reclamation and plantation purpnseg.
fve dumps shall be stahilised with native Qrass species o prevent erosion and surface

run off. The other overburden dumps shall be v I i
: egetated with native flora species The
:ﬂ};calrat_ed area shall be backfilled and affaresled in line with lhe zppraved Mine Closure Plan
nioring and maragement of rehabilitated 2reas shall conbinue urti the vegetation becomes

self-sustaining, Complizance status shail be submitted i '
! _ te the Ministry of Environment, Fores
Climate Change/ Regional Office on six monthly basgis. Y r rand

e

Kuldz CCP 1014 MTPA af MCL10_1985_EC
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{¢] Emiesions, affluents, and waste dispesal

{i) Transportation of coal, to the extent permitted by road, shall be camied out by covered
trucks/canveyors. Effective control measures such as regular watermist sprinkling/rain gun ete
shall be carried out in ¢riticat areas prone la air pallulion (with higher values of PMq»/Fid; ) such
as haul road, loadingfunloading and transfer points, Fugitive dusl emissions from all sources
shalt be controlled regularly. It shall be ensured that the Ambient Air Quality parameters
conform to the narms prescribed by the CentralfState Pollution Control Board.

(il Greenbelt consisting of 3-tier plantation of width not less than 7.5 m shall be developed
all along the mine lease area in a phased manner. The green belt comprising a mix of native
spacies shall be developed all along the major approach? coal fransportation roads,

{ify  The tranzportation of coal shall be carried out as per the provisions and route proposed
in the approved Miming Plan. Transportation of the coal throvgh the existing road passing
through any village shall be avoided. In cass, it is propased o consiruct a 'bypass' road, it
should be s0 constructed so that the impact of sound, dust and accidents could be appropriately
mitigated.

{iv)  Vehicular emissions shall be kept under conteol and regularly monitored. All the vehicles
engaged in mining and aflied activities shall operate only after obtaining 'PUC’ cerlificate from
the authorized pollution testing centres.

{v] Coai stock pitefcrusherffeeder and bresker matenal transfer paints shall invariably be
provided with dust suppression system. Belt-Conveyors shall be fully covered to avoid air borme
dust. Side cladding all along the conveyar gantry should be made to avoid air borne dust. Drills
shall be wet cperated or fitted with dust extractors.

{vij Coal handliing plant ghall be operated with effactive control measures viz. bag
filters/water or mist sprinkling ystem el¢ o check fugtive emissions from crushing operations,
canveyor system, transfer points, etc.

fwil) Graund water, excluding mine water, shall not he used for mining operations. Rainwater
hanvesting shall he implemented for conservation and augmentation of ground water resources.

(viil Calchfgzrland draing and sillation pands of appropriate size shall be constructed around
the mine working, coal heaps & OB dumps to prevent run off of water and flow of sediments
directly into the river and water bodies. Further, dump material shall be properly consolidatedf
compacted and accumnulation of water over dumps shall be avoided by providing adequale
channels for flew of silt inla the drains. The draing/ ponds 50 constructed shall be regularly de-
silted particularly before enset of monsoon and maintained properly. Sump capacity should
provide adequate retention periad ta allow proper settiing of silt matarial. The water so callected
ir the sump shall be utilised for dust suppression measures and green belt develapment.
Cimension of the retaining wall constructed, if any, at the toe of the OB dumps within the mine
to check run-off and siltation should be based on the reinfall data. The plantation of native
species to be made between toe of the dump and adjacent fisld/habitation/water bodies.

fix)  Industrial waste water generated from CHP, workshop and other waste water, shall be
properly collected and treated so as la conform to the standards prescribed under the
Environment {Protection) Act, 1888 and the Rules made _there under, and as am?nded fru:n
time to time. il and grease trap shall be instalied and maintained fully functional with effluants

g DR 10-14 TFA of MCL10_1995_EC
- ~ Fage & o111

Job Mo T2 WMPEMCPE OF Kuilda Expn OCP A 11

e e




discharge adhering to the norms. Sewage treatment plant of adequate capsciy shall be
instafled far treatment of domestic waste,

{x})  Adequale groundwater recharge measures shall bg taken up for augmentation of ground
water. The project authorties shall meet water requirement of nearby villagels) in case the
village wells go dry due to dewatenng of mine.

{d] Numination, nolse & vibration

{i} Adequate illumination shall be ensured in all mine logations {as per DGMS standards)
and monitorad weekly. The report an the same shall be submitted to this ministry & its RO on
six-monthly bagis.

(il Adequate measures shail be taken for control of ngise leyvels helow 85 dB{A) in the work
envirgnmeni, Yorkers engaged in blasting and drilling operations, operation of HEMM, &tc shall
be provided wath personal protective equipments (PPE) like ear plugs/muffs in conformity wilh
the prescribed norms and guidelines in this regard. Adsquate awarsness programme for users
i0 be conducted. Progress in usage of such accessonies ko be monitored.

(i} Controlled blasting techniguas shall be practiced in order o mitigate ground vibralions
and fly rocks as per the guidelines prescribed by the DGMS.

(v} The noise |level survey shall be carried out az per the prescribed guidelines to assess
noise exposure of the workmen at vulnerable paints in the mine premises, and report in this
regard shall be submitted to the Ministre™O on six-monthly basis.

(@) Occupational health & safety

(i The project propanent shall undertake occupational health survey for initial and periodical
medical examination of the workers engaged in the project and maintain racords accordingly as
per the provisions of the Mines Rules, 1955 and DGMS girculars. Besides reqular periodic
health check-up, 20% of the workers identified from workforce engaged in active rrining

operations shall be subjected to health check-up for oocumational di '
impairment, if any. P m seases and hearing

iy Personnsl {including outsourcin ing i

: : _ 4 employees) working in du areas sh
protective respiratary devices and shall afse b provided with adequate t?girnin di fa“ o
on safely and health aspents. ey

{lif} Skl training as per safely norms epecified by DGMS shall

ncluding the gutsourcing emplayees to ensure high St e be provided to all workmen

5 il Mines.

(f] Ecosystem and Bicdiversity conservation

(i) The project proponent shall take gl precautionaty measures during mining aperation for

conservation angd protection of endangered foraffauna, if any, spottedireported in the study

area. The Aclien plan in this regard, if any, shall be - : :
with the State Forest and Wildlife D‘Eﬂaﬂm!gn ¢ prepared and implemented in consuitation

! il
Kuda DOR 10-18 MTPA of MEL10_1085_kC
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igl Public hearing, R&R and CSR

{il Implementation of the action plan on the issues raised during the public hearing shall be
ensured. The project proponent shall undertake all the tasks/measures as per the action plan
submitled with budgslary pravisions during the public hearing. Land ouslees shall be
compensated as per the nomms faid down in the RA&R palicy of the company/State
Government!/Central Government, as applicable.

(i) The project proponent shall ensure the expendilure towards secio-sconomic
development in and around the ming, in every financial year in pursuance of the Corparate
Sacial Responsibility Policy as per the provisians under Section 125 of the Companies Act,
2013

(i  The project proponent shall fallow the mitigation measures provided in this Ministry's OM
Ne. Z- 1101367 120141411 (M) dated 29" Ouctober, 2014, titled 'Impact of mining activities an
habitations-issues related to lhe mining projects wherein hakitations and villages are tha part of
mine lease areas ar habitations and villages are surrounded by the mine leaze area’.

{iv} The project proponent shall make necessary altemative arrangements, if grazing land is
involved in core zone, in consultation with Ihe Stale government to provide alternate arsas far
Ivestock grazing, i any. In this conlext. the project proponent shall implement the diractions of
Hon'ble Supreme Court wilh regard to acquiring grazing land.

{h} Corporate enviranment responaibility

(i) The Company shall have a well laid down environment policy duly approved by Board of
Crirectors. The environment policy should prescribe for standard operating procedures to have
proper checks and balances and to bring into focus any infringements/daviation/viclation of the
enviranmental ar forest normse/conditions, Also, the company shall have a defined system of
reporting of non-compliancesfviclations of environmental noms to the Board of Directors and/for
shareholders/stakeholders,

iy  The hierarchical system or Admimstratve Order of the company 1o deal with
environmental issueas and far ensuring compliance with tha environmental clearance conditions

should be displayed on website of the Company.

(iiy A separate environmental management cell both at the project and company headquaﬁer
level, with suitable qualified personnel shall be set-up under the control of a Senior Executive,

who will regort directly to the Head of the Organization.

{iv}  Action plan for implementing EMP and environmental conditions shall be prepared and

shall ke duly approved by compelent authorty, The year wige funds earmarked for
environmental protection meagures shall be kept in separate account and not to be diverted for
any other purpose. Year wise progress of implementation of action plan shall be reportied to the

Ministry/Regional Office along with the Six Manthly Compliance Repon.

(v} Self envitenmental audit shall be conducted annually. Every three years third pary
enviranmental audit shall be carmed out. %E;
_._._,...-r""
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{il  Statutory Obligations

(ff  The environmental clearance shall be subject to crders of Hon'ble Supreme Court of
India, Hon'ble High Court, NGT and any other Court of Law from time to time, and as applicable
to the project.

{ii. ~ This environmental clearance shall be subject tc abtaining wildife clearance, if
applicable, fram the Standing Committee of Matianal Board for ¥Wildlife.

{iii}  The project proponent shall ebtain Consent to Establish/Cperate under the A Act, 1881
ang the Water Act, 1974 fram the concemned State Pollution Control Board.

(v The project proponent shall obtain the necassary pemmigsion from the Central Ground
Water Authority (CGVWA).

il  Monioring of project

(I}  Adequate ambient ar quality manitoring stations shall be establizhed in the core zone as
well as in the buffer zone for monitoring of pallutants, namely PRy, Pias, S0; and NQO,.
Location of the stations shall be decided based on the metearological dala, fopagraphical
features and environmentally and scologically sensitive targets in consultation with the State
Poliuticn Control Board, Online ambient air quality monitoring stations may also be installed in
addition to the regular monitoring stations as per the requirement andfor in consultation with the
SPCB. Monitoring of heavy metals such as Mg, As, Ni, Cd. Cr, etc o be camed out at least
once in six months.

(1} The Ambient Air Quality mamtoring in the core zone shall be carried out to ensure the
Coal Industry Standards notified vide GSR 742 (E) dated 25.9.2000 and as amended from lima
ta time by the Central Pallution Cantrol Board. Data on ambiend, air quality and heavy metals

such as Hyg, Az, Mi. Cd. Cr and other menitoting data shall be requiarly renorsd to
Ministry/Regional Office and to the CPCBISPCE, TRy e ;

{iil]  The ¢ffluent discharge (mine waste water, workshop effluent) shall be monitored in terms

of the parametars notified under the Coal Industry Standards vide GSR 74
. > 2 {E) dated 25.9.2
and as amended from time to time by the Central Pollution Contral Board. W 00

v]  The montoring data shall be uplaaded on the com : ' i
_ ! _ _ pany's website and displayed at
praject site &t a suitable location. The circular Mo, J-2001201/2006-14 11 {M1} dateg EH;E.D;EUHSS

iesued by Minisiry of Environment, Forest and Climste ©h PO
regard for its compliance. e Lhange shall also be referred in this

{v) _Hegular monitering of ground water level and quality shall be camied out in and around
the mine Iease_area by establishing a metwork of existing wells and constructing new
plezamelers dunng the mining aperations. The manitaring of ground water |evels shall be
carried out four times a year i.e. pre-monsoon, monsoan, post-mensoon and winter, The ground

wate-.lr !:]ualit'; shall be menitored once a year, and the data thus collecled shall be sent requlary
to Ministry of Environment, Forest and Climate Change/Reagional Office,

{vi}) Mu_nim_ring af water quality upstream and downstream of water badies shall be carried
Out ance in $ix manths ahd record of monitoring data shall be maintained and submitted to the
Ministry of Environment, Forest and Climate Change/Regional Office.

Kuida OZP 10-14 WTPS of MCL10_1985_EC
_._._,.r"'-"‘
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il  Tha project proponent shall submil six monthly reports on the status of the
impiementation of the stipulated environmantal conditions to the Ministry of Envirenment, Forest
and Climate Change/Regional Office. For half yearly monitoring repors, the data should be
monilared for the period of April to September and Oclober to March of the financial years.

{viid The Regional Office of this Ministry shall monitar campliance of the stipulated conditions.
The project autharilies shauld extend full cooperation ta the officar (s; of the Regionat Office by
furnishing the raquisite data / information/monitoning reparts,

(k) Miscellanecus

{i) Efforts should be made o reduce energy consumpticn by conservation, efficiency
improvements and use of rengwakle enargy.

(i  The project authorities shall inform to the Regional Office regarding commencement of
mining operations.

{iiy A copy of the environmental clearance shall be marked to concerned Fanchayat. A copy
of the same shall also be sent to the concerned State Fallution Confral Board, Regional Offica.
District Industry Sector and Collector's OfficefTehsildar Office for infomation in public domain
wathin 30 days.

fiv) The EC shall be uploaded an the company's website. The compliance status of the
stipulated EC conditions shall alsc be uploaded by the prajest authorities on their website and
updated at l=ast once every six months 80 85 to bring the same in public damain.

(v}  The project authorities shall advertise at least in twi local newspapers widealy ¢irculated,
one of which shall be in the vernacular language cf the locality concerned, within 7 days of the
isaue of this clearance, infarming that the project has been accerded environmentsl clearance
and a copy of the same is available with the State Pollution Cantrol Board and also at website of
the Ministry.

{vi} The envirenmental statement for each financial year ending 31 March in Fomn-V is
mandated lo be submitted by the peoject propanant for the concerned State Pollution Gontrei
Board as prescribed under the Envircnment (Protection) Rules, 1986, as amended
subsequently, shall also be uploaded on the Company's website along with the status of
compliance of EC conditions and shall be sent to the respective Regianal Offices of the
MaEF&CC by e-mail. Concems raised during public hearing.

fyiit The above conditions will be anforced inter-alia, undqr the provisions af the Water
{Frevention & Contral of Pollution) Act, 1874, the Air (Prevention & Contral of Pollution) Act,
1681 the Environrnent (Protection) Act, 1986 and the Public Liahility Insurance Act, 1881 along
wilh tlhair amendments and Rules and any other orders passed by the Hor'ble Supreme Court

of indiafHigh Courts and any ather Court of Law relating to the subject matter.

the commitments and recommendations made in the

EIAEMP report and aise that during presentatian 10 the EAL. P._II ihe cummirtmgnts matde on
ihe issues raised during public heanng shall also be implemented in letter and spirit.

S

5. The proponent shail abide by al

Kuldz OOF 10:°d MTPS & MCL10_ 1085 EC
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. The propoment shall obtain all necessary clearancesfapprovals that may be required
refore the start of the project. The Ministry or any other competent authority may stipulate any
further condilion for environmentat pratection. The Ministry or any other competent authanty
may stipulate any further conditian far envicanmental protection.

T. Any appeal against this envirenmental clearance shall lie with the National Green
Tribunal, if preferred, within 2 period of 30 days as prescribed under Section 16 of the National
Green Tribunal Act, 2010,

8 The coal company/project proponent shall be liable ko pay the compensation against the
illegal mining, if any, and as raised by the respective State Governments at any poird of time, in
terms of the orders dated 2™ August, 2017 of Hon'ble Supreme Courl in WP {Civil)
Mo 11452014 in the matter of 'Common Cause Vs Union of India & othrs’,

9.  The prajact prapanent, without prejudics to this environmental clearance, shall be bound
to comply with any other imterpretation of the orders of Hon'ble Supreme Court also, in due
course of time. ;

10. Thie enviranmental clearance supersedes the earler one granted wide letter No.J-
11015/10M1995-14 [{M) dated 24™ Decembar, 2002 for a capacity 10 MTPA.

(5. K. Snivastava)
Scientist E

Copy to:

1. The Secretary, Ministty of Coal, Shastri Bhawan, New Delhi

2. The APPCF, Regional office (EZ), Ministry of Environimnent Forests and Clirmate Change, A-
31, Chandrashekarpur, Bhubaneswar - 751024

3. The Secretary, Department of Environment & Forest : :
Bhubaneswar orest, Government of Odisha, Secretariat,

4. The Member Secretary, Central Ground Water Autharit -
: ¥, Ministry of Wat
Curzon Road Bamacks, A-2, W-3 Kasturba Gandhi Mara, New Dethi e Resources.

3. The Member Saeretary, CPGB, CBO-cum-Offics Com ' f
; =B, plex, East Arjun Nagar, Delhi -11
§. The Member Secretary, Odisha State Pallution Control Ecard, Néelakaﬁth NaZarr, UrE;E?JEIII

Bhubaneswar
7. The _[}is_trict (I:nller.':tur. Sundargarh, Government of Odisha
H. Monitaring File 9. Guard Fik 10, Record File

1. Nati Pj
gtice Board ,5-3;2'!3! Lo

(S. K. Srivastava)
Scientist E

AUk OGP 10-14 MTPA of MCLIA_1905 ET
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Sub:  Inclusion of re-diversion of Forest Land of Kulda OCF in Mining Flan,

Poear Sir
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To

File No.33012/122015-CPAM
Annexure-\Vil

No. No. 3401210 1)120 15
Govermment of India

Minik tiv of Coal

New Delhi, the 05™ October, 2017

Shai Shekhar Saran,

Chairman-cum-Mana ging Director,

Central Mine Planning & Design Institute Limited,
Gondvana Plhce, Eanke Eoad,

Ranchi (JTharkhand) IFAX:065 1-2230003 |

E -mailicmd. cmpdij@coalindia.in

Subject

Applcation fiom CMPDI for seeking recognition to their 42 Officers as Fecognized
Qualified Peison [ RQP) to prepare Mining Plans/Mine Closure Plans under Rule 22& of
Mineral Concession Eule, 19610,

air,

[ am directed to refer to CMPDI Eef Mo, CHPDLTS: 2017410011043 dated 2502.2017 and
CMPDIL:TS:2017:41:01:1/1042 dated 25 022017 on the above cifed subject and to cowwey appioval of the Central
Goverunent to the grant of wecogution m favor of the follow ing persons as competernt person to prepae Maung Plan/
Mine Closwre Plan for Coal/Ligmte block(s) under Fule 2Xe) of Mineal Concession Eule, 1960 for the assiznoment!
bz undertakenby CRMPDI up to 10 vears from the date of 1ssue of this letter or duly perfoun to the Compairy.

(1) Anandp Prasad (2) Cluranjlb Patra (3) Arind Fumar Shamna (4) Shambhu Shatan (5)Pmmod

Fumar (6) Vel Smgh(7) Devendra Pratap Smgh (2) Panka) Pandey (9) Aslush Verma (10) [rshad
Alunad (11) Submata Fundu (12) Partha Das (13) Sakat Chatterjee (14) Tma Shankar Smgh (15)
IManoj Fumar (16) P.E. Suresh (17) Ghanshyam Smgh Gahlot (13) G Y. Padmanabha Feddy (19)
oudhanshu IVhshoa (20) Rajesh Ahuja (21) 5 Jayakumar (22) Sanjeew Mwlidhar Singh (23) Birendra
Foumar Thakur (24) Sadanan Mahapatra (25) Badal Manna (26) Siddhartha Shankar Basu (27)
Guntur 5nnrras (23) Slol Rajesh Ralhan (29) Shi Arun Fr. Bal

(2) 5hn G.Y Padmanabha Reddy has been recogmzed as BQP for malimg Minng Plans/Ivline Closwe

Flan for Opencast Coal Mines only.

(3) ROP 15 requued to comply with the movisions of all the concemmed statutes and guide hnesfeirculars

of the Govt. wsued flom tune o tme m regad fo pepamtbon of Mimng Plans.
Yours Faithfully

(A. K. Mandal)

Uneer Secretary to the Govt of Incia
Tel: 011-23073937

Copytoe TD, NIC, Ministty of Coal for inchiding in the list of EQP in Ministiy of Coal’s Web Site.

Job Mo TO2231 MPEMCPE OF Kulda Expn OGP A1



CMPDI

Annexure il

CERTIFICATE

1. (Certified that M5 Mahanadi (valfield Cimted Ras requested MM/s
Central Mine planning and Cesigh Instituse Limited to prepare the
Mining @lan and Mine oswe Plan of KULDA EXPN OCF
(Expn: 18. 75 My} It is also certified that the undersigned has a walid
recognition from Ministry of (val under MMOR 1960 to prepare the
mining plan.

2. (Erithed that the provisions of Mineral Conservation and Development
Rules, 1988 and MO, 1960 fave been observed in the preparation of
(Expn:18.75 Mey) of MOL" and wherever specific pennissions are
required. the applcant will approach the concerned authorities

fan

Certified that provisions of Mines Act 1952 and of the Rules and
Regulations made there under hate been obsrwed in the preparation of
this Mining ®lan e Mine Closwe ®lan and that wherever specific
permission is required the applcant wil approach Director General of
Nfines Safety in the matter

4 (ertified further that the information furnished in this Mining Bln e
Ktine Closure ®lan is true and correct to the best of my knotwdedge.

SIDDHARTHA S ANK AR BASL
RGP MO, 340121720 5 CPAM Dtd. 05.10.2017.

Flace : Bhubaneswar
Date
Job We FO2E231 MPEMCP of Kuldz Expn OCP AM ., Fage- 1
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