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MNo. 13016/8/2004-CA
Government of India
Ministry of Coal & Mines
Deparmment of Coal

Mew Delhi, dated die 1" Sepember, 2004

Ta™
Alrk Lckvys Kamne Molvanty
1903 Ratnakar Hagh-2,
Fankapani Road,
Blhamcswag,
Subjoor; Gram of recognition to Shri UK, Mohanty as competcnt poesan 1o
prepare minimg plan.
air

| am directed w0 refer o your letter No. CMPDERI-VIVED/IIES daed
05012004 on the subjett mentioned above and 1o convey the grant of recagnition of the
Central Government under Rule 22C of Mineral Concession Rules, 1960 i favour of
shri Uday Kumar Mohanty, son of shyi Jagadananda Mobanty, resdent ol 1903,
Rapmakar Hagh-2, Tankapani Road, Bhubaneswar, as compeienl person 1o prepiee

mining plan Tor amy coalflignive block Tor o pechod of 10 (len) yeses [roan the date o
esae af this letter '

Yours TmctTully,
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CERTIFICATE

Certitied that the provisions of Mineral Conservalion and
Development Rules, 1988 and MCR., 1960 have been observed
in the preparation of “Mining Plan for Utkal-E Opencast Projec
of NALCO™ and whergver specific permissions are required, the

upplicunt wall approach the concerned authorities

Cermified that provisions of Mines Act, 1952 and ol the Rules
and Regulanons made their under have been observed i the
preparation: o this Mimng Plan and that wherever specitic
permission 15 required the applicant wall approsch et

Creneral of Mines Safety in the matter

Certified further that the information furnished in this Minmg
Plan 15 true and corredt 1o the best of my knowledpe

I_l\. o L .
Udaya Kumar Mohanty
Becognised Qualified Personm
Under Ruic 22C of MCR 1960
Yide letter Mo, 13016/8/2004 CA,

Dt. 1.9.2004 of Dept. of E-n-l.
LUDAYA hLWﬂbﬁﬂf@

(ROP No 13016/8/2004 CA di 1 9.2004) + {
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REVISED MINING PLAN
FOR
UTKAL-E OCP (2.00 MTY)

EXECUTIVE SUMMARY

Introduction

The Navonal Alumimum Company (NALCO) incorporated w1981 15 one of
the couniry’'s largest alumimium production facilibes consisting of Bausile
Mines, Alumina Refinery, Aluminium smelter and captive power plant, all
located i the siate of Onssa The port facihiy for import and expon 15 a1 Vieay

Pon Trust area, Vishakapatnam, Andhra Pradesh. The corporate headyuaniers 1s
lecated ol Bhubaneswar

A major expansion programme (1% phase) was started i 1997 and the same has
already been completed for Bauxite Mines and Alumina Refinery by

March, 2002 while Aluminium Smelter expansion has been completed in 2063

The capacity of various facilities after phase-1 expansion are given in lable-|

Table-1
5L Neo. Unit Capacity
1 Bauxite Mines 4.8 Miy
2 Alumina Refinery-3streams 1575 Miy
3 Alumimium Smelter-3 pot lines {1345 Mty
4 Captive Power P]mi—-lIUMW'KF D60 MW
5 Pori facility 0.912 Miy

Phase-2 Expansion

Considening the growth in demand for pnmary aluminium, NALCO has taken
up the further expansion of various facilities under phase-2 The additional

capacities envisaged under 2" phase are as given below! b f £
e cumar MOR2ll,
§om e NA 4 ydaya E“““f“ﬂf;ﬂ 1968
i""'“‘“ it Secratary hliet thk];“ﬂgnﬁin 22C of Mlqﬂ! CA,
ety ﬂlﬁilﬁﬁ:ﬂ | J.’-,. zrﬁnﬁﬂ anL‘P-“ e ﬂﬂlﬁff of Cosls
vt ol 1 rory o D aeb Dep™
mﬂx"‘lﬂ:iﬁ el "T II fes 1 -|_1:'| b .ﬂ“ 1ME E:IE.. of lndis

-;..mc
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Bausite 1,50 Miv

Alununa planl .525 My
Smelier 0,115 My
Caplive power plani 2x120MW

Captive Coal Block and Project

Falcher coalfield spread over an area of 1860 sgq km, cantains huge reseres ol
power prode coal. Government of India allotied Utkal-E block situated 1
coalfield 1o M/ NALCO on 27-B-2004 for coal muming too meat he

regurrements of ns caplive power plant

In the block allotment letter, Geological Reserves were mentoned oo [5445 &
and extraciable reserves as B4.70 ML The reserve figures menhoned earher
witre based on prelimmary  assessment by CMPDL belore compulntim ol
detwled exploranon, ve, preparabion ol Geolomeal Report (Ammesure-l)
Subsequently GR has been completed in Apnl 2005, which has estimaied o
saplomcal reserva of 113,393 ML The extractable reserve has been estimated ns
{7 49 Mt based on the completed Geological Report published bn CMPDI after
completion of delailed exploration. Minimg Plan 15 developed bosed on the
completed Geological Report which 1s certified as more dependable  than

preliminany geologieal pssessment of CMPDIL, prior 1o GR

Considering the requirement of coal for 2™ phase of CPP expansion, NALCO
desires 1o develop a coal mine in this block. The present mimng plan s
developed 1o seek clearances for mining of coal from Utkal-E block based on
final GR prepared by CMPDI. The end use project shall be funded from internal
FESOUrces

20 Location, Communication & Accessibility, Physiography and Climate
Litkal-E Block 15 situatéd m the south-central part of the Talcher coalfield
Jarpada Tahsil, dist Angul, Onssa The block lies berween lantude 20°56'537" M
and 20°58758" N and longitude 84°55°497E and 84°56'37" E and 15 covered
under Survey of India toposheet No73 D/13 on RF 1:50000 and special
{oposheet L2 on RF 1: 10,000, ,.l,\_...f;;;ﬂ_-a---"_
e  oron V.4 TANA
sasya Kiimar Mohanty i s/t
b No. 780004 m““&.ﬂf E-EP MCR 1960 vy s / Mgty Ot A
;s ' el
o E’? i Mo, 1301 004 CA, mﬁ!?.:::t?mm

i Coal
 1.9.2004 of Dept. of Cosal,
Eilﬂé & M, Qovt. of r\:di:
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Communication

The Utkal-E block 15 well approachable from village Raijharin localed 1owards
easl al a distance of about 3 km on Angul-Chhendipada state hnghway  Jarpada
Tahsil HO is around 10km south-west of the block and approachable by
unmetalled road The district HQ Angul is about 26 km from the block towards
south-east on National Highway No 42 Le. (Bhubaneswar-Sambalpur) and is
connected with all weather metalled road Nearest rail head 15 Anpul moa
distance of about 26 km on Sambalpur-Talcher-Bhubaneswar rail line of East
Coast Railway. The block is well connected with Siate capital Bhubaneswar

which 1= arpund 170 km from the block.
Physiography and Drainage

The Utkal-E block exiubits a gentle undulating topography with general slope
towards north. The minimum & maximum elevations above mean sea level of
the block are 140m (near borehole CSUE-00%) on the north and 185m (near
borzhole CMTU-94) on the south respectively. Surface soil 15 generally sandy
contmning quarlz pebbles and boulders. Southem part of the block s
represented mainly by rough, ngid and hilly terain and is under forest cover
whereas central and northem parts are being utilized for apricultural purposes

Patches of forest and open shrubs also occur along seasonal nala & Singadha
jhor

Drainage of the block 15 mainly controlled by easterly Howing Singhada jhor
which forms the northemn boundary of the bleck and maintains the base flow
even dunng the dry summer. Gundijeri nala and few other seasonal nalas
traversing the area drain nto Singadha jhor which ultimately meeis the
Brahmani River towards north-east of the area. There are only two ponds in the
block area and mainly used for domestic & irrigation purposes

Climnte

Aren experiences warm & humid tropical 1o sub-tropical climate. Temperatures

ranges from 6. 7'C (dunipg winter) to 46.7°C (during summer season). Annual
_dd-ﬂ-"L ':;..E‘_‘_...-—"'f _.-'."'._'-

ANA e
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ranCall vares from Y32mm o | 388mm {averave bemg [2T0mmn) i

varies [rom 23% 1o 88% Annual mean wind speed 5 U230 binfhoue Wl
drreehon & mamly east dunng pre-monsoon seasan ded dimng post moeso

penad it changes lowards north-west and north-east,
Marketing and Justification

Caoverrment of Indig allotied Uikal-E Block (o %% MNALCCY foe e (e Didire
reguirements of power lo e PP ounder 27 phase ol espasion ot Angul

LIrissa
Prenmand el Availability

Aluniimium smelter plant 15 located at Aneul in Angul distnet ol Orssa The
captive power plumt with an msinlled capacity o UMW 1 also localied m
Angul. clese 1o Talcher coallield. The present demand of about 5 Miv s beng
met {rom Bhamatpur opencasi mine of Mahanad: Coalfields 1 imited

The additional demand lor 2 unlis of 120MW s projected os about 2 Miy and
the mine 15 also bemng developed with production capacity of 2 Miy 10 meet this
enuire requirement Utkal-E block has enough reserves 1o produce the coal al

this capacity for about 32 years.
Premand and Production

Under the phase-2 expansion scheme, 9% unit of 120 MW = scheduled 1o be

commissioned in May 2008 while 10% umit is scheduled 10 be commssioned in

Pecembier, J1KIR

Based on the above schedule of commussioning of generation units, following

coal production schedule is proposed and given in table-2

Table-2
| _ ~— Year ok Production _
20T- 2008 NIL |
240082008 1.32 My fo
= ‘-_;,4._.{_"1
o MeR-2010 ! 206k Ml_'q_
,_‘_‘_,IEF t’f :-"_ ¥
!r Mﬂhan ik i Fid '_
udaya “‘-“."1"“1111-4.:;“{;13 |
Mﬂfﬂuh 22C O 62004 CA,
3ol £ Coals

uﬁﬁﬂ letter B8 f Dept. ©
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Iy ennire coal wall be conswmed by caplive power plast located nee Angul As
there 15 no other linkage 1o the generation unils under the phase-2 expansion, the

development of this mine is justified.
41 Ceology

This muming plon 15 prepared based on the Geological Repon on Coal
Exploration for Utkal-E block prepared by RI-V1, CMPDIL Javant, dist Sidh
MP

Utkal-E block covers an area of 4.60 sqkm (439.60 ha) and bounded by
Singadha jhor on north. Utkal-D block on east, an arbitrary line on south and
Uthal-F Block on west. There i5 no mining activity i the block and nearest
working opencast mine 15 Hingula OCP of Mahanadi Coalfields Limned 5%
boreholes were drilled in the block and borehole density works out 10 126

boreholessg km whereds the density in the mune area 15 14 21 boreholes/sg bm

Exploration daty proved Lthe presence of Barakar formation in the entire block
and 15 capped by 3 m 109 m thick soil cover. Geplogical structure of the black
15 munly based on sui:!-surrav:ﬂ data considenng the rewonal sel up and
structural mterpretation available from the adjacent block.

Cieneral strike of the beds i1s mainly ESE-WNW with minor swings and the
direction of the dip is towards NNE with the amount varving from 5 1o §°
There are only two [aults continuing from Utkal-D block lfomung a trough, are

present in the block,. Both the Faults die oul in the westemn half of the block

Sum ol of 20 correlatable coal seams - IA 1o X1 (seams of Barakar
Formation) in ascending order from bottom 1o top are preserved in the block.
Seam | generally occurs below seam I with a parting ranging from aboul 80m
to | 30m in Talcher coalfreld However, this seam, intersected 122m below seam
I1, in borehole UT-23 dnlled in nearby block shows very poor development and
found to occur in three thin splits and 1s not considered workable Except seam-
IX 1o seam-XI1, all nger coal gecur in sphit sections in the block and most

_.:ﬁ [ |
e e P
. HANA L Udaya Kumar Mah
i* _ / g II=-1IH"I|..|-_-; i Recognized Dualified PE:J?E'::
Job No 7BOOD4  + siCoal "0 e, Under Rule 23C of MCR 1960
|1.|.k|.|3 Yide letter Mo, 1301 6/8/2004 CA
g b Dt. 1.8.2004 of Dept, of Coul,
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of lower split sections nre undeveloped i the Block  Seani-X1 thogh well

developed in nis aren of occurrence, 15 of very poor qualiy amd sty lls

under ungraded category Seam-IX is the most poteninl scam coninbuing

nhout 44%, of 1otal nel ceological reserves Charactensties of indi idual coal

sz pund thierr qualoy are explaned o desal o Chaprern- IV

Detals of seam wise effective thickness and quality are given below in wble-3

Table -3
ol Thickness (] Dhepith o’ Faircmat analysis far 1 samples [Gema 0% | LUV Frade
thims Y wesurrengs (rool) on 6% REL&40* k-ualky le calkg i
tartmp Sraigraphss Elfecive 1
QLT Tupm) el At WVale VW ke
M| LiSEsh | L | A2 BRI | 5075 | 433347 | 218254 | 4b,14EA | 2478 | SWR19IT| Nien
Tt | TAN-11 87 = R | P =
CON [Tumvan [oacan | 1A | WIW | STN | A1A8A6 | T1G-05K | NTA-KR | er | I0GEEa | T
Fatmg | 300T-5040 l
I DROSHA AR | 1ALAR 22 IENZ 13950k SO0-TH | IR0 44 d4 =300 380 |3 En-25%7 -
tartiny iR T ==
VHETop | EERssz | pazasun | e KTI4% | b ] | FRS6T | 240312 | 24459 | VRGAI0 |lekaaind  Lad |
Parimg | 11 #1015 K& 1 S T L
TR | TR AR | e s | TR TTHAT | SIRHT | G000 | 300-2000 | 45 472 | shondim | iim |...-1'f T
Falmg | ZTE106I [ =
ST Ay [ Oadvs | 130 | INEGRT | Se-100 | 230478 | 352322 [ A6.0-513 | diL-zei Il.'-u.l--f‘t-cl il
Iarming 1000 |
VIEA LEL | el LM L] a1 15237 TZ6.0 | 457355 | 200-20.4 | 65845 | J90-5000 | 52501 | Ll
"arimg CRESTTT
VIH DRl | B | TTLRD | HEER ik o 200 413 B a3 [F
Parmg | 38002090 i : I
Vil WSO | Ol | TR | 2 | 4 %w AT S S | 2lbad] | duNea ] | Mg [10TE304N  TiRE |
" Tanmg 1, T4 0
VA WNRTAN | UMLZAN | 1690 | 23348 | 46-64 | SEA-S.0 | J00-512 | FIO-AES | Jnhn o0 |SETrE| Lied |
“Pantmy | ETRTIA B I | [
IS BEa | DWAd | T | DLl | 15495 | 5056 [ 315308 [ Sean i | riiaan 5 (EFET
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uma 1 ek e ureties 4 ol jim GlP W &40 O Koaalks | kol an
ring Biratigraphs Eluctme . S —_— & UHY
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Paming | 3.36-18.77 |
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Tarting | . 5-17,14

A% | 000-La6 | o00-186 | W01 | 30060 | 4378 | 270-500 | 220043 | 375506 | S5nI500 |[2A-ai08] UG-

Details of seam-wise, grade-wise net geological reserve are given in the 1able-4
below Seams IIC and VIB have not been considered in Geological Report In
Mining Plan, "Ungraded Coal™ has net been considered [or mining purpose

Table - 4
Seam-wise and 2rade-wise coal reser et Likal-E block, Talcher Coalficld
Caiid -sonm Nl | reserves in ML Umgraded
Cepndle O | dirade 13| "!EJ"'.E Grade Bl Girmle :_ lustal -
Xl [ R 12366 |
| X 00143 | DoeSG | 0nRad | 4812
R — B = 13048 | amsama | S0317 e
VILl Top GO0 | 00TTe | 04332 | 43129 | 3R836 %713
VIl Batlim _ 62 | 10040 | 13072 FETET] 02363
Vila N | 03614 | 10575 | 53242 |  1.2%2 TR
VilA [T 01023 103 | Go6ls
WH 00143 | 0.5 INTE il 3708
VA == 00111 | 07651 | 14953 215 043
_|".-r|| (KA {Hhliiw (AN A] 1} K520
HIE Top 00005 | 04626 59037 | AT | DRSS
THE Bt 0 el 2 a0 s Gl T8
] a6 | 43874 11 130831 0| 506
I1IA Tap 01652 | L1139 | 0637 | 19108 | o302
LA Batbom .63 [ 3023 JAUT6T 027y 4.7
LE L33 03982 0.b1E4 | (34 onlEd |
[ i DOVIS | 045807 | 1 %857 23579 ey |
[ A 01028 | a.5151 ODOITY | 00006
Tokal OOG | HAESY | 40300 | I553T0 | E34208 | 103 FUR | w0616 |
Ma ul hotul ressries | . .33 i3l 205 R4 [ G ¥ -7 |

Seams LA, B & 1IE are also not quarrvable: Net proved reserve excluding these
seams is 1093736 Mt

5.0 Mining Technology

Area within block boundary contains 15 workable seam sections, from F“W
seam Xl to oldest seam [II-A Bottom Seams I[I-A, [I-B and 1I-E are not
developed within quarry area and hence not considered. General dip of seams js
towards north, with seams incropping in the south. General topography is
undulating, slnping towards north with many small ravines which finally drain
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10 Singhada Jhor by two main nallas. The area is traversed by two manor faults

n east-central pant with maximum throw of 10 m. The dip 15 varving [rom 5«67,

Singhada Jhor forms norhem hmit of Utkal-E block. HFL was not readily
aviulable: HFL has been detérmimed by survey [rom road bridpe abho | 5 km
downstream  Embankment in the south bank along nerbem linal af the block

has heen provided so as 1o have level 1.5 m above éstimated HEL

Durgapur reserve forest occurs along the enfire wadth of block on the <ouh
Thiere: are paiches of village forest nll over the block md a village named

Cropuhakly pur is stiumted o norh central pan

An area from VIH Top merop to VI B merop ingluded in the quicry has high

strippini ratio, but se mcluded keeping conservation in view

Mine Boundaries

Mine Floor

Floor of seam 1A Bottom has generally been considered as the mine floor,

Howwever, m the southem part where the seam 1s less than | m thick, seam 111 D

s been taken az mine Noog

Surface Boundaries:

North: Quarry surface boundary 15 drawn afler provision of embankment, § m
away from southern bank of Singhada Jhor and 5 m safety width [rom
toe of the embankment Thus the width of barrier on surface lrom
Simghada Jhor varies from 1815 mto 2843 m

Fast: Quary surfage boundary is |5 m away from the block boundary to
accommuodate service road, power line and fencing.

Seuth: Quarry surface boundary is surface projection of quarry slope to fully
excavate seam VII-B and extending down 1o seam 111-D.,

West: Aboul 3Um barier is kepl o accommodate nala an statutony

barrier & safety distance. -~ A 1,‘1"‘_
1 t' ﬁmil i’y "r:’d"—l Tn 'l'ﬂ"
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Mineable Reserves

Within the nune boundanes detaled in the previous para, the muneable coul 1s

esiimated as 67 449 Mt with cormesponding overburden of 205 96 Meum. The

overal] stnpping ratio works out 10 3.05 cum/t. Mine lLife works oul 10 36 vears

al the targel copacity of 2.0 Mty with build-up and wpenmpe of production in

mitial and closing vears of mining activity,

In view of muli

w el

iﬁ[‘ll df&nait‘und goal quality, mine depth, opencast numing is

envisaged. Shovél-dumper system which offers great flexibility is suppesled

The Geg-mimng characteristics are given in table-5

Table - 5
Geo-mining characteristics
- 51_-““ I Particulars Umit _Eﬂlnp
L Cuarry oor area ha | 10) 54
2 | Quarry surface area ha 0K |
3 Mineable reserve ML 6749 —!
g Overburden Moum 208 )
5 ,Smppm'_g ratio cumsl 305
" & |No of seams/sactions® No. 15
7 Capacity Miy 2
E. Life {including construction) Years 36
o Average seam gradient degrees 586
10, |Strike length (along floor)
!L_" Maximum m 875
Minimuom m -
1. ISinke length (along surface) T
1 Maximum m | 30
Minimum m 1220
|2 Quarry depth
Maximum m 227.50
Minimum m_ 9950
13 Quarry perimeter m f458
14 Dip-rise length
Along floor m 1275 |
Along surface m 1750 |
’ meluding bottom and top sections of seams ¥
udaya KIDRT LR
5 £ ]
Job No. 780004 b Bt *!;um %E’E.&ﬁlfﬂiﬁﬂiﬁmﬁd;%m
T pefConl Dt. 1.9.2004 of Dept. of

“ ool




12

cmpdi

LRI S TTETT ) |

Prssien eriteria

Round the vear working with 7 davs o wesk is envisnped [or coal production
and overburden removal  However, Tor the purpose ol assessoe oo

production of éoupment 330 dovs working is consideizd

Mining Operations i Ctaigmts nwoiy
Oveérburden and coal 18 proposed 1o be excay .'u-_--;Jr (b 5 cum Ivdiaulic shon gls
i conjunction swith the 50 T class. of dumpers. Dolhng o both coal and
overburden would be carried outl by 100 mm drills. The transport route has baen

w0 designed as to lacilitate extraction of bamer between adjacent blocks

Mining Schedule and HEMM

The wargel capacity of 2.0 Mty would be achieved i ¥r -3 Schedule {or initial
S year penod 15 piven below

Table-6
-1 Yr-2 Yr-3 ¥4 Yr-4
Caal (M) MNIL 1.32 2.00 20K 2.4}
OB{Mcum) 1.12 2.81 433 583 547

Overburden Dumps

External Dump-1 15 planned within block boundary and will accommilate
6649 Mcum OB External Dump-11 will be located outside block, towards
southwest of Uthal-E black and will contain 51.79 Meum O.B. Total quantity
of external dump is 11828 Meum. Backfilling can be started from 12 vear and
ultimately %7 68 Meum O.B, will be accommodated mternally

In order to confirm non-existence of any mineable coal seam wheare External
Dump-1l has been proposed, three exploratory heles named KOR-1, KOR-2
and KOR-3 have been drilled by Govt of Onssa to a depth of 146 m, 141 m

and 143 m respecovely @ go into Talchir formation. No coal seam occurs up to
dnlled depth
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Requirement of HEMM
Tahle-7
STATEMENT SHOWING THE REQUIREMENT OF HEMM WITH PHASING
5L, SLAES TOTAL | YEAR WISE PHASENG
o EQUIPMENT NAME PECTFL Am T
N, Q SPECIFL | REQUIRE- ) oty afye alves
CATIONS | MENT

A; [ [ #f Mid, NEY, | oL I NER | ML | O,
| B DRAULIC SHOVEL fieds 5 i 4 A EER
1 REAR DUMPER 50T il rhari ]2
1 RBH DIILT 150 170 mm 3 W E |
i il SR 10 HP w SN I -
5 HIPFER E | H
B, CoAL |

| |HYDRAULIC SHOVEL 6-6.5 tum | i |

2 |REAR DIMAPER (COAL BODYY =}T 7 1 2 I

1 |REH DRILL 1501 70 mmy | |

4 |WHEEL DOZER 300 HFP 2 I |

i, COMMON

| IHYDRAULIC BACKHOE 0.9-1.2 cum 1 |

2 HYDEAULIC MOBILE CRANE 20T | 1

1 [SERVICE CRANE BT 1 | |

4 [FRONT ENL LUADER 1 S 1 |
5 |GRADER 280 HP | |

& (WATER SPRINELER 28 KL 1 bl

7 ‘immm'l-:mmu-. VAN K

Coal Handling plant

The conl handling plant is planned 1o handle 200 Mty and shall have the

following facilities (Plate ENG-I),

" 2 nos of receiving pits to receive ROM coal brought by dumpers

envisaged.
= I no. rock breaker to break coal/stone aver (+) 1200 mm size
. 2 nog. of slow moving bell conveyors (0 remove big lumps of shale and

stone pieces by a trolley mounted grab running over a monorail across

the above convevors,

. 2 nos. of 2 stage 4 roll crushers to reduce size of coal o (-) 100 mm size,
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. The ¢onl crushed [0 {=) OO mm si2e wall be led 10 2 nos ol vibrating

screen (o separate coal into (<) 75 and (+) 75 mm (rsctons

. Manual picking of shale and stone pieces shall be carned on (+175 mm
gize of coal
L Both {-) 75 and (+) 75 mm size coal shall be elevaed amd stored inoa

GU00L over ground coal storage bunker.

n Coal from the over ground coal storage bunker shall be reclamed by
vibro feeders and shall be fed inlo the out bve coal transport sy stens

. Either pre-weigh hopper or volumetnic svstem of loading shall be
provided il ral transport from the mine 15 envisared

. Other FGicilities like dust control, industnal ond donking waler supply,
fire fighting and plant cleaning, tramp ron and metal detecior cum

removers, coal sampler el¢ are also envisaped

. Rejects from screemng and picking plant shall be carried and Stored in a
reject hopper for further disposal by ipping trucks
. Shunt-back system of railway has been proposed along the eastem block

boundary. This arrangement will mummize requirement of land in

Durgapur Reserve Forest
Fower-supply. Automation and Telecommunication

The project wall recerve power raceive power al 33 kY from CESCQO through
double circuil overhead line, The 33 KV power shall be tapped at a swiable
pount approved by CESCO near the project from the 33 kY CESCO lhorpada-
Chhendipada overhead lme. The above 33 kV overhead line 15 passig near the
project. The proposed 33/6.6 KV Substation shall be constructed near the south

castern side of minge entry.

Takmng demand and diversity factors inte account, the maximum demand has
been estimated s 6420 KVA with a power factor of (0.95

It 15 proposed to have one main sub-stabon for the project  The main sub-
station 15 proposed 10 be installed near the mine entry for efficient and relinble
power distribution and control. Three nos. of 3150 KV A, 33/6 6kY transformers

;
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will be installed in this substation. This substation will cater 1o the need of the
entire project vie CHP, workshop, colony, quarry hghtmg, guarny equipiment,

pumping elc

Adequate provisions for protective measures. tHuminanion, imemal & external

commurications and automaton have been made

B0 Mine Facilities and services
Following Taciliies and services would be provided
= Workshop
L Project store
. Appropnaie mine drainage sysiem
. Service Buildings
. Residental and welfare buldings
. Wariows 1vpes of houl roads within and outside guiarm
. Water supply 1o industnial and residential areas
. EfMuent trentment plants for domestc and industnal sewape
Wl Environmeéntal Management
Aidr guality
Baseline air quality data are being generated as per the guidelines of CPCE for
all the four seasons starting from Aprl, 2005. The analytical results (April,
2005 10 June, 2005) indicate that the ambient air quality is within the linut of
the extant standards
Water quality
Water quality has been studied in details from tube well water of Gopiballay pur
and Korada villages, dug well water of Gopiballavpur and Jhintipal villages and
porsd water of Raujharan and Durgapur villages. Except Gopiballavpur all other
villages are located in buffer zone of the praject, I' /
Loyl /
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Moise quality

Moise Is considered as i source Tor annovance and heabih hieard The high
mose level distorlys the amivent eoverommaental guabiny The eosse Tevel dote has
begn generated during day-tme (GO0 AM w 1000 PM and soghi-gome 010 00

PM 10 6:00 AM) during April, 2005 10 June, 2005

Flora & Funa

Tavonomic enumaration of Nora and Gaana (e Biosdiversin study b of cone nd
Duller zone wom progeress: Howeser, Dors god Do based on e cids o

niarbd project 15 piven below

Flori

Forests inthe bulTer zone are found to be degraded due 1w iotic inderfencice,
Ocourrence of denie Torest s very rare Tropeal drv decuduioies open capied
forests with Shorea eofmvta (Sal) as domunont species are fowd i the aren In
the forest vepretation, associates of Sal are found to be Muchomono lonsan
{(Cham), Madhten indica (Mahula), Terminalla tomentose (Saha)), e The
areq does nol have any rare or endangered Moristic elements except Sivvciomy

syt (Kochila) which is-also found in nearby Toresis
Fauna

Duie 10 biolic pressure and forest fire, the number and variely of wild wimals
are limited. The mammalian Tound in the area are Preropuy medins (Bat),
Macaca mullata (Monkey), Orptologus  cuniculus  (Rabbit), Funambulus
pepnalt (Squirrel), Herpestis edwardysi (Mongoose), ete. Avi-fauna seen m the
area are Cofumbia fowa (Pigeon), Conturnix conrirnix (Common crow ), Al
migrany (Common Kite), Calfus galius (Owl), @lc. Repiilin seen in the area are
potsonons snakes like Sungaruy favciamns (Rana), etc. and some non-poisonous
snakes. Lizards like Varamus salvaror (Monitor lizard), Coletes wersicolar
{Garden lizard}, etc. are traced in the area, Amphibians found in the area are

Rana ngering (Indian Bull Frog), Bufo melanosucius (Indran n@:ﬂ.-_}i__m.;rfresh
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water fish found in the area are Chamna jochua (Cheng). Oplicephalus

ety (Mumel ), e1c

Mhoueh Faramay sadvaior {(Momitar lisard ) and M fgering (Indion Bull Frog)
are threatened species, these are found in other pans of the district as well as the
state. Begsides the above, no endangered species are found in the area The area

15 not the migratory route for any wild amimals
Hydrogeslogy

Stream flow data available from the prévious studies, indicate that the
maximum and mmimum daily discharges are 17 808 misec and (Ui msee

respectsvely

- Hydrogeological set-up of Gopalprasad Block falling within the
bufTer zone of Utkal-E Block

Project  specific sub-surface information like agqufer disposiion and
charactensncs are not avatlable for this block., A detmled hvdrogeological
study was camed out by the Directorate of Mining and Geology. Depariment of
Steel and Mines, Govt of Onssa for Gopalprasad Block which falls m the
buller sone of this proposed muning project.  Geological exploraton of the
block reveals that all the formations established to occur in the eastern part of
Talcher coalfield are likely to be preserved in the block with coal seams in
Karharban and Barakar formations. Barakar formation covers the entire blocks
and 15 ¢capped by moderately thick soi1l cover ranging from 2m to 17 m thick.
The weathered rock thickness ranges from 50 m to 26.0m in this block
Therefore, the sub-surface information collected in the Gopalprasad block can
be considered for this block as the geological formation of this block is
conemporanzous. Ground water occurs in both unconfined and confined
hydraulic conditions in this blocks in this block.

Present ground water condition of the area 15 being momitored by establishing
hyvdrograph stabons in and around the present. The ground waler recorded
during the period Apnl o June, 2005 from the open dug wells ranges from 3.60
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10 12:30 m bmp (below measunng point) in the bulfer zone of the praject In
the core zone, the ground water level vanes from 80010 8 85 m binp dunng the

above mentoned period
XY Land requirement & Mine Lease Area

Out ol Block aren of 4.60 sgkm (459040 ha), ol e escavation wea of
Likal-E OCF s 211 18 ha Total requmrement of land For vanous purposes 18

detiled 10 fakle-B

Table -8
Mine Lease Avea & Land Reguirement

Figures in Haclares

Within U’ﬂm!-E Blnuh GutElﬂ'E Utkal-E | Grand

Hunr_'.'n Revenue| pon. | Total Block Total
; Forest | Forest | fForest Nonfarest |
Quarry Excavation 47 43| 1B3 75 211.18 ) 1 @A
[External Lump-| B I I (N . 1_3..72'_':15[. I
{External Dump-|l ! = _— 000 1575 16TS
TopSalDump | 083 104 187 _ 1 87
RaiwayApproach I x . ' o
FRoadiinfrastructure 233 14,82 65| 23 31II| o _ rE
[Barrier & Nata Dverson-East Q.28 234 2 I:ﬁ| . 83
IEarrler & Mala Diverswon-\Vest 4 03 el B 55 _ , 156
[Peripheral Roads and Safety | .
\Barmers along Quatry edge 458 575 1033 I . | -
Embankment L 174 1,74 | 174
[Expiosive Magazine andts - .
SafelyZone - 2 81
|Corridor from Litkal-£ to |
Durn-I | 370 370
; TOTAL 2.33 1776 ﬂ‘l.EEI:EET.TB! 128.36 526.08
Area required for Mining Lease 526.06!
|Area reguired for CISF Coloany in Karara Village 1205
{iMon-forest land) !

Location and area of land required for residential colony and wellare unldings

are vel 1o be assessed and not included in the above land requirement

AR Progressive mine Closure plan

"Mine Closure Plan' is a whole-of-life exercise that bﬂ*'lﬂiﬂé‘}h‘:ﬂ“/

miene hife and conumues through to post-closure
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Mhere are two ypes of "Mine Closure Plan' 25 given below

Progressive mine closure plan

Final nune closure plan

A Progressive Mine Closare Plan’ mcans o progiessive plan Tor the pirpose
al providing protective, reclamation and rehabilitation mensures 100 mine or
part thergof. A "Final Mine Closure Plan' means o plan for the purpose of
decommissioning, reclamation and rehabilitation in the mune or purt thereofl
after cessation of mining and refated activities that has been prepared in the

manter 19 address all environmental aspects kg ino consideriation

Ihe [inal mine closure plan shall be formulmed ome (1) vew o advance o
closure lor submussion 10 MoEF, Govt of India considering the sround reality
previuling during the period. 'Progressive Mine Closure PMlan' has been drawn

up fer Ulkal-E OC Coal project 2 0 Miy, which has a lile of 36 v eary

Following aspects would be dealt in the mine closure plan

. Final stage and post operational stage land use plan
. Managemen! of hydrology and hydrogeclop

= Maonagement of recharpe areas

. Dramnage arrangement for external OB dump

. Drainage arrangement for internal OB dumps

. Management of air quality

" Management of wastes

. Management of 1opsail

|[ F
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CHAPTER -1

INTRODUCTION

Background

The Mational Alommum Company (NALCO) mcorporated i 1981 i one of the

country s largest aluminium production lacilities consisting of Bawxite Mines,
Alumina Refinery, Alumimium smelter and captive power plant, all localed in
the state of Orissa The port facility for tmport and export 15 a1 Vizag Pon Trust
areq, Vishakapatnam, Andhra Pradesh. The corporate headquarters 14 located at

Bhubaneswar ( Refl piate Gen-1).

A muor expansion programme (1% phase) was started in 19497 and the sume has
already been completed for Bauxte Mines and Alumina Relinery by March

2002, while Aluminwm Smelter expansion has been completed in 2003

The capacities of vanous Facilities after phase-1 expansion are given below

Sk No. Unit Capacity
| Bauxite Mines 4.8 Miv
2 Alumina Refinery-3streams | 1575Mny
i Alumimium Smelter-3 pot lines 0.345 My
4 | Captive Power Plant-120MWx# 6l MW
i & Port facility == 912 Miy

Phase-2 Expansion

Considenng the growth in demand for primary aluminium, NALCO has 1aken
up the further expansion of various facilities under phase-2. The addiional
capacities envisaged under 2" phase are as given below:

i\ {--.ﬁ,

Bauxite : 1.50 Mty o 3

& T A
Alumina plant . 0.525 My T Tt nger £y g

LEL S g iy o ,wﬂ'
Smeller | 0.115 My i Grow ol g

e

Captive power plant Ix120MW

L1.' L ___-f
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I 2 Captive Coal Block and Praojec

Talcher coalfield spread over an area of 18640 sq km contams huge reserves of
power grade coal. Governmenl of Indin allotied Utkal-E block siuated w s
coalfield 1o Mis NALCO on 27-8-20004 for coal mmming to meel the regumements

ol s caplive power plan

The reserve lgures, both geological and extractable, given im the allotment leiter
were based on prelinunary assessment by CMPDL, pending preparation of
Cieological Report, which was 1o take long tme s per CMPDIs Jetier dated
|8 & 2009 {Amnexure-1) The Geological Repont was completed in Apnl 2005,

which has esnmated a peological resemve of 113 393 M1

Considering the requirement of coal Tar 2™ phase of CPP espansion, NALCO
desires 10 develop o coal mine in this block The present munmg plan s
developed 10 seck clearances for mining ol coal rom Uikal-E block based on

Geological Report of April, 2005 prepared bv CMPDI

CMPDI was enpaced as consultamt and S U K Mehann s Recogmsed
Chalifed Person (Annexures-I1, TIT & 1V

The end use project will be funded through intemal resources
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CHAPTER - 11

LOCATION, COMMUNICATION & ACCESSIBILITY,

PHYSIOGRAPHY AND CLIMATE

Location (Ref. plate Gen-11)

Uthal-E block 1 siuated in the south-central pant of the Talcher coulfield in
Jarpada Tahsil, dist Angul, Onssa. The block lies between latitude 20°56°57° N
and 20°58°58™ N and longitude 84"55'40"E and 84°56737" E and is covered
under Survey of India toposheet No 73 D13 on RF 150,000 and special
toposheet L2 on BF 110,000,

Communication

The Utkal-E block is well approachable from village Raijharan located towards
east al a distance of about 3km on Angul-Chhendipada state highway Jorpada
Tahsil HQ 15 around 10km south-west of the block ond approachable by
unmetalled road. The distnict HQ Angul is about 26km from the block towards
zouth-gast on Naticnal Highway No42 ¢ (Bhubaneswar-Sambalpur) and is
comnecled with all weather metalled road Nearest rail head 15 Angul at a
distance of about 26km on Sambalpur-Talcher-Bhubaneswar rail line of East
Coast Ralway. The block is well connected with State capital Bhubaneswar

which 15 around 170 km from the block
Physiography and Drainage (Ref. plate G-1)

The Ltkal-E block exiibits a gentle undulating topography with genernl slope
lowards nerth. The minimum & maximum elevations shove mean sea level of
the block are 140m (near BH CSUE-009) on the north and 1%5m (near BH
CMTLU-594) on the south respectively. Surface soil 15 generally sandy containing

T.u.-l"'-"“—' T
I*HW Udaya Kumar Mohanty

W e T e Aapas Recognised Qualified Person
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gquarts pebbles and boulders. Southern pan of the block = represented manly by
rough, npid ond llly tesmin ond 5 under Torest cover whereas centeal and
northem paris are being utihized for agnicultural purposes Parches of Torest and

o shrubs also vcgur along seasonal noala & Simghoda (hor

Dranage al the black is mainly controlled by easterh Towing Stighada (har
which lorms the northem boundary of thie block and mumitoms the e Now
even durinyg the dry summer. Gundyen npla ond lew other sensonal nolas
traversing the aren drain into Singhada Jhar, which wltimately  mects the
Brahmam River iowards north-east of the aren. There wre only two ponds in the

tlock ares and manly used for domestic & irmgation purposes

Climate

This area expenences warm & humid ropical 10 sub-tropical chmate and
temperature ranves from 6.7°C (dunng winier) to 46 7°C {dunng summer
season)  Annual csnfall vanes from Y32mm 1o [588mm (average being
F270mm). Humudily varies from 25% 1o 88%.  Annual mean wind speed 15
3 24km'hour. Wind direction 15 mainly east during pre-monsoon season and
durmg post-monsoon period it changes towards north-west and north-east

|
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CHAPTER - 111

MARKETING & JUSTIFICATION

31 Introduction

Covemmen of India allotled Uikal-E block 1o M5 NALCO 10 meet the [ulure

requitements of power 1o therr CPP under expansion al Angul, Onssa

3.2 Demand and Availability

Aluminum smelter plant is located at Angul i Angul disteet of Onssa The
captive power plant with an installed capacity of Y60 MW 15 also locuted o
Anpul, close 1o Talcher coalfield The present demand of aboul 3 Miv 1= being
mel from Bharatpur opencast mine of Mahanadi Coalfields Limuted

The additional demand for 2 anits of 120 MW is projected as about 2 M

The mme 15 also being developed with production capacity of 2 My 10 meet this
entire requirement. Utkal-E block has encugh reserves to produce the coal af this

capacity for aboul 32 yvears.
1.3 Demand and Production

Under the phase-2 expansion scheme, o unit of 120 MW is scheduled 1o be
commissionad in May 2008 while 10™ unit is scheduled o be comnussioned in

December 2008, A ."r
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Based on the above schedule of commissioning of generation umls. follewing

conl producion schedule s proposed

Year | Production ]
072008 NI

el b ST | .32 M
002000 20 Mty

Phie entire coal will be consumed by captive power’ plant locited newr Apgal  As
there s no ol linkage 1o (he generation wnis under the phise-2 cspansuon the

devetopment ol Hus nune s jusified

f
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CHAPTER - IV

GEOLOGY

4| Creneral

This chapter 15 prepared on the basis of “Geological Report on coal
exploration Utkal-E block, Talcher coalfield, district Angul, Orissa” - Apnl
20015 by CMPDI, R1-V1 | At & P.O: Javant, Dist.- Sidhn (M P)|. Necessary plans,
as required have been reproduced from the Geological Report under relerence

3.2 Background

Litkal-E block, forming a part of larger Utkal block Lies m the south-central pan
of the Talcher coalfield which has now occupied a premier position with iis vast
extent of 1860 sq km, as far as availability of power grade coal 15 concemed in
this parl of the country,

On the basis of remonal exploration in the south-central pant of the coalfield, a
potential ares of about 22 sqkm named as Utkal block wis identified.
Subsequently. the Utkal block was sub-divided imo 7 blocks namely, Utkal-A,
Bl, B2, C.D_E & F (Refl Plate Gen-1I). All these blocks were identified by the
Ministry of Coal, Govt of India for captive mimng  Although. regional
exploration in lerger Utkal block was carmed out by Mineral Exploranon
Caorporation Limuted at the instance of Central Mine Planning and Design
Institute Limited from Februasy 1983 to February 1984 and detailed exploration
by CMPDI commenced in Apnil 1989 it was only in November 2003 that Utkal-
E block was taken up, independently for detailed exploration by CMPDI after
the advice from Ministry of Coal to explore this block on top pnority

43 Block Boundary (Ref, Plate G-I)

The block lies between latitude 20°56°57" N and 20°58°58° N and longitude
#4"55°49"E and 84°36°37" E and 15 covered under Survey of India toposheet
No.73 D/13 on RF 1:50,000. In terms of local grid in which survey has been

done, block boundaries aré given in table-4. | below -’
F" f D f’(
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= Table - 4.1 =
| Narth ' [h‘hm.d b southern bank ol Simgadha jhio
| Soudh | asl-west line ot local grod Latiude 2115 i
[ Easy " Morthesouth e ol local _._||[I DReparivre 21435 up 10
. it eslent ol Lalitude © 5544 i
Wen Meortheconth Dime o dochl end Depmaigne 0222745 g jia
narthern extent ol Latilide = 57500
el e o Gal S04
Avrea ol the Block
e §ithal-18 blsch concers aft decd of 46k sg it The Bilock oo meiel T ikt
i by o oboul 35 kv length o noetb-saotte dives b Sed i ol

I3 b wondih i et woest dirgcion
Ainine Status
S i setiv iy o eeported from e block Husgala Chpeneast Progect logated

Aot 10 ko gzisd of the Dok the mearest, whenre muniie St s goe ol

1141
Status of Exploration
Thie exploration in the block 1= camied oul in dilTerent phases s MECL ond

CMPDIL Agencv-wise drlling carmed ot m Litkal blogk 15 given below in
lalle-4 2

Table - 4.2
i.-qd;ﬁ Al Hure T Parkd ol Teilling Ty o Eulul'ﬁiiﬁwmﬂﬂrihun
Ay hiile Uiperratsen v plosrdl ban
hurhes Fanime | e M ol h!\'ll’l.‘l*’
i lihs.

TR T | At N [* Ap ] T3 i Hogninal | feailogmal  Mepal o
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Thus, 38 boreholes spreading over 4.60) sq. km area and mvolving 87600 30 meter
of dnlling have been drilled in the block under reference. The borehole density
of the block comes 10 12.6 boreholes/'sq km. Within the quarry area of 211
5. km, there are 30 boreholes which works out 10 a density of 14.21 borcholes /
sq.km. Data of nearby boreholes of adjacent blocks have also been considered

For peological interpretation,
Hurvey

Survey of India has prépared special toposheet on RF 110,000 for the Talcher
coalfield. Toposheet Na L2 {(1992) covess the entire block & unlized for surface

contours by enlareing the said loposheet on RF | 5,000,

Two basa stanons R-14 and R-15 were established within Ulkal-E block (by
extending survey [rom the base station fxed in Kalinga West block by CMPDI)

Thit co-ordimtes & reduced level of the stations are given below i Talsle-+ 3

Table - 4.3

Hase
siation

Co-ordinates{m)

Latitude | Longitude East

o
Hedueed level

.

Job Mo 780004 My Lo o

Maorth
5 R-14 {+)4395 80
R-13 (41451492

{-)22285.70 157 & |
(-)21520 20 15599 |

Geaphysical Investigations
1) Resistivity Survey

To delineate incrops of coal seams undemeath the soil/weathered mantle,
Resistivity surface survey was camed out for 1688 line km along six profile

lines

i Geophysical logging

As a supplement to borehole data, geophvsical logging has been camed out in 9
boteholes invelving 2324 80m with the help of ‘BPB” & ‘STRATALOG

1 4
logpers T
o r Mohanty
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ir P cC 1 c o
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Geology & Strucimre
Regional Geology

Uthal-E block 1s located i the south central pant ol “Talcher coallivld Onssa
Talcher coalfield 15 the south-eastern most part of Lower Gondwana basin
within northwest-southeast trending Sone-Mahanadi msster basin bell The
contficld spans over an area of about 1ROO sq km and les in botween lantodes
JOPIFTO0T 20171200 North and longitudes  F4"20000 & KS"230N The
contheld s nearly ellptical in shapge having stinke lengih of about 8tkm {east-
west) and dip extension (north-south) of around 26km The Talcher coalfield
s be regarddd bs e seuthermn hall of o pocth-westerh plongime ssoclinal
Basin with natiral closure on three sides and Naulied mthe north Becenal sinke
ol the Gondwana seduments 15 nearly east-west with vanations Trom ENE-WSW

o ESE-WNW wilh low norherdy dip
Stradigraphic Succession of Taleher Coalficld

e weneral siratgraphic suceession of Toleber conllield as por GSI 10T g

iven i Toble-< 4

Table - 4.4
Steatigraphic succession of Talcher coallield
| Thickness |
Ape Formation | fm) . Lithuligy
| From [ Ty | il
[ Colluveal Tills, sand. il and oy of
40+ | plder alluviim, older and ARTTIC
Noadplmn depossts. channel s 210
Laterites, loteritised deteital pebble |
bfd. . — S— S —
Fine 10 mcdivm grimed bght prey Lo
UIII:].I|-|II.ZH.‘-I!I.I!IL‘|IE ;:::ddish sandstone and shale ol the
a4 Kamihi : g4, | DOSE ond pale greciash  sandsione
with rare shale ond pink cliy bands,
ferruginous coarse gramed 1o pebhbly
| sandsione ol lop.
mrrr=anan Unconformity

Chuatemir

deposits

Clignic Luicrie z 3

Llppca
Fermian 1o
Lozt

Formation
Triassic !

Greenish  grey 1o Eu_ﬂ‘ coloured
Lipper Barren pebbly, coarse 1o mzdium gmm::d
Permian Measurcs = | 50+ | highly ferruginous sandsione with
vamable proporions  of fresh K-
P feldspar,
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Thickness
LTI Ape Formation |  {m) Lithuisbigzy
From | Ta
) . Muodiim o coorse promed prevish
I;'}:.f; ?:;:::m - 5004 | Teldspathic sandsione, grey 1o dark
CAOND =T . grey shole and conl seams
) Pale browmsh  vellow colored |
WANA | [ower Karbarban _ | g7y, | Massive mediun 10 cdarse prained

Permuan Formation sandsiong contammge clasis of Talchir
shale und coal scams

SLIPER Upper T
) Carbonifero | Talchir . jap+ | Plamicite, sandstone, needle shale,
GROUP | ys to Lower | Formation turbidite, o thmites and varves
Permmian ) - |
e ! wams Unconlomity -—- e ———
Archacan
AT Pre-Cambrian Gronites, poeissos  @nd  asociaied
Lower Motwmorphics suprazmustals.

| Protero-eoc

Geology of Utkal-E Block

The block is located i the south-central part of Talcher goalfisld Al the
formaticns established 10 occur in eastem pant of the coalfield are likely 1o be
preserved in Utkal-E block

Geological succession of Utkal-E block

Geological/straugraphic succession of Utkal-E block is shown below in Table

4.5
Table - 4.5
_ Steatigraphic succession of Uthal-E block
Aghy Liroup | Formation | Thick- | Lithihisgey
ness (m
Mty Fecent 2=17 (8oil, Bubesoil, wte
deposits
Liovwer Barakir 315+ Mednm to coprse promed  prevish felspathic
Permiun Formation sandstone, grey to dark prey shale and coul seums.
Condwina (Kurharbari | 160+ (7} [Pale brownish yellow coloured mussive medium 1 |
Super {Formation course prained sndstone contuimmp clists of
f_r'r\-:lup Talehir shale and coal seams _
Upgper Falihir |02« (7)) Diamictite, sandstone, needle  shole,  torbi
Carbossiferous {Formation rhythmites end varves.
b Lower
Permiun |
N Uneonfirmity
Archoeun ") J Pre- Oranites, gneigses and associated suprncrustuls. .
bor Lcower Cambraan
Proteroeose Malumos-
=] s
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Dreseription of formations

Mong al the boreholes has been deepened 0 encounler Karhiarban & Talchir
Formuation in the block Barakar formation covers the entire block & s capiped
by Am 1o Ym thick soil cover, Barakar lonmation consists of medium w coarse

urmined. gray 1o bulf-white lelspathic sandsiones with gray shile & sandy shale

Geologicnl Structure (Ret. plate G-11)

Geologmcal structure of the block I8 mainkv based on subsurfoce data
considering the regional sét up and the stractural mierpretalion available from

the adiacent hlock
Strike and Dip

Cienerl “strike of the beds s mainly ESE-WNW with shob sanations i the
central pan of the block The duecuon of the, dip ool the steatg s oo ards SN

and the amowent vanes (rom 3" oy

Description of Faulis

Entire bloch is free from faull excepl north-central part where two parallel Gulis
dipping i opposite direction and (Grmeng o marow rough ore comtinang from
the adjacent eastern block & dies out towards western lumit of the block Dip ol

the Bault plane 15 assumed 707 Descnplion of these, [aulls are as [ollows

F1 - I1sa westward continuation of F3 fauli of the adjacem block, locaed 10
the east, having almost east-west alignment and southerly throw { maxmmum 10
m fowards east of the blogk) traverses the property and dies oul within the block

ahoul 200 m before western boundary

F2 - lt1sa westward extension of F2 fault of the adjacent black in the east. Itis

parallel 1o FI with similar  amount of throw towards north. 1 also vanishes

within the block before reaching the westem limit Defails of fault are given in
lable-4 6 .-'F /\’%ﬁ”’:ﬂ
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Table — 4.6

Details of Faults, Utkal-E block, Talcher Coalfield

Fuul Extenl Trend Threw I';-Il.il.'lll.'lu“r
_Na.. . Direcibm Amirant -
Fi Sl S8, Eusl- Townrds 10 i the = Cogilantwbiin ol -5 ol
Tty Ut urew Wipst siidh enst i
icter O BT gridully bilock o e ense
143 o the rediices 1o - Difference i the (oor
st b0 the FETO M levels of
nres nearhy towards cdih s Belaein
S LTEU2F on sk horghnles
thi wesl CEUEG] 8 and U T1IL47,
ChTLIaY
Fa ol SO0 m, [EHEER Tivwands 10 m i the Ftericm oL mull, F3of
| [ Troen ihe arca Wil newth einhl L Fudis adiicusit Wik o thie sast,
| manrby i o 1] < InlMerenee i e Uloor
| Isirrefwsle Mo wesl, lev'e] of ol s belwesn |
USUIGE an borghiles LTRSS,
Lhe esl uplo CRTIIAT apd OSLTHNLE |
| thet bren close ngwl CSTELET
Pl UL S
e ke
411 COAL SEAMS
sum lotal of 20 correlatable coal seams - HA 1w X1 (seams ol Barakar
Foarmation) in ascending order from botlom to top are preserved in the block.
Seam | generally oceurs below seam 1 with a parting ranging from about S0m
to 130 moan Talcher coalfield However, this seam intersected 122 m below
seam 11, in borehole UT-23 drlled in nearby block shows very poor
developmen! and found 1o occur in three thin splits viz-Upper Spliy, Middle
Spln & Lower Spht with a thickness of 0.34 m0.25 m& (0. 12 m respectively,
MNane of the boreholes has been deepened to intersect the seam | of kKarharban
formanon in the block
The correlation of the coal seams has been worked out taking into account the
stratigraphic position, physical and chemical charactenstics, parting, nature of
roof and floor eic. Except Seam X1, X and IX all other coal seams occur in
spht sections in the block i e. Seam VIIL VII and V in 2 splits each, Seam I
in 5 splits, Seam Il in 4 splits. Only bettom split of Szam VI and Seam IV
are found developed in the block. Each split section has been given the status
#Lgar—"“‘_ T"-v-“—"'[
B = wﬂ Udaya Kumar Mohanty
o Bty Bt 23¢ of MCR 136D
d r Rule o
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ol e middependent coal seam even ol intervenimg prot e sl plzcess e e g

SEQUENCE OF COAL SEAMS (Kel, plaie G-111)

Ihe sequence of coal seams, their thicknesses, both strtigmaphic & ellechive,

anid imerveng partingg os mtemecled mo the boreholes didled woion the

ok 8 wiven in descending order in Table

Tkl

47

}.7

Sequente of coul seams intersected in Uthal-E block, Taleher conlfich

LRETH EERTE T

b 1 |l|T

Thivkaoss {m)
| Farii Stratigruphic “Effeeiive bl
. Range o SR
Min, Max Min My,
L TERTI TR | | 15 LR 115 (I
_ | LCSLIEDLS) | CSUEMG | CSUEM S | surom i
Fartmg 714 (BB 3 N
| T SIS s M
Beim A TR 14 1 iy i
| ACSUEO) | (CSUEMS) | (CSUBIRN | (8L .
o 37 5151 a
. _ [ ACSLENEY) | cCSUEMR)
Seam 1N 2519 34,52 TET 320
_lemtuis | csueozn | omTuies | osube
|Pun‘inu (e | 4 71 -] ' .
L CICMTU249) | (CSUEM) A
Seam VI | %3 633 | 132 ' 5 4)
| Tung LLTER ) (L SLEW0) QLI 02) 1A BT '
Parting {156 1543 . - | -
| ICSUEOTY | (CMTL4Y : '
Seam Vi Nal 33 NTTI R s
Botiom || (CSUENY | (CSUEN2S :
Farting 2.7 [l o
| | (CSUEW). | (CSUENIS) | "
VI .40 4.95 fk<n { us i
LICSUENZG) | (CSUENY) | (CSUEN2G | (CSUEKIY
Parting J2 LR ] A —
= | (CSUEM9) | iCMTUISE) £
Seam V1A Ml 2.0 Nil 210 o
[ e (CSUEMN4) (CSUEMI) 25
Parting 918 20,43 i
(CSUEUIS) | (CSUED) W
e VIR Mil {1,546 Mil 1l L
= (CSUED9) (CSLEON) i
Parting S M 1970 g | A
||"=,.l..~—“l'iF '!l -l:l";-'--l.-'ﬁ oy ff'.'lr 3
Eig b e gt ol
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INTERRE T Cusig TINT
—_— e e

Coal seam/ Thickness (m}) “ =M. of
Parting leuligruj:hh.: *Effective interiestions
Hirge Hange |
Min. M, : Min. | M, o
(CSUER3 | (CSUEDLS
Seam VH (¥ {10k 4.84 HMil 4. 84 T
. {CSUEN23) (CSUEMT) R
Parting .79 .65 14
(CMTUIOL | (CMTLISE) B —r
Seam VA Mil 2,48 Ml T 4% s
) | (CMTU249) [CMTLI249) )
Paning | 73 | T.16 4
[CMTUI43) | (CMTU144) : s W
Scam IVEHE Wil 304 MNil 3. 0
(CSUEN23) (CSUEN23) 7.
Parting 3.50 1151 m
| (CSUE023) | (CMTUI43)
Scam ITIE Mil 490 Mil 4.490 in
Top (CSUEN23) (CHUER2A) 1=
Parting 0.78 B.19 i
) (CSUEDOS) | (CMTUOST) .
Isam LHIE Kl 5.30 Nil 530 %1
Bottom (CSUES) (CSUEMIY) -
Purting .05 1903 28
(CSUEN23) | (CMTU297) A
Scarm LI Mil 1091 Ml [ LERH 16
{CSUE023) CSUEG23) :
Parting (.40 865 1
_ (CSUEDI6) | (CSUED14) =
Seam 1A Wil 205 il 2.1 -
Top. (CSUE20) (CSUEN20) =
Farting .80 T.02 12
{CMTUI00) | (CMTUL45) -
Seam IIA Nil 4,60 Nil 460 -
Bottom (CSLIEDDG) (CSUEMG) =
Parting 01,40 12.40 ' '
(CEUENE) (CSUENOT
Scam IIE Hil 215 Hil 315 14
| (CSUE623) (CSUEN23)
Parting 26.25 2.3 5
(CSLUEN2H (UTu22)
Seam [1C Nil 0.70 Mil (.70 I
(CSUENNS) (CSUEQUS) | B
Parting 336 18,72 13
(CSUEDZY) | (UTO16) )
zam 1B Mil in Mil 112 '
(CSUE13) PCSUEG23) =
Parting (+.56 1714 6
L= (UTO16) [CMTUI4T
(Seam 1A Mil 1.46 Mil .46 0
|_.., LCSUEDN) (CSUEDD4)
*txeunting vt bavnds 8 1 o omd obeTe 1 ek,
= f.n'rﬂq‘ﬂnwfhﬁ'cmn'uum"p‘#l% I | o 'Iﬁl
L ] ty
: Udaya Kumar Mohan
Job Mo, 780004 - 4 .:ﬁrﬁyﬂel ! n‘““:“i'“d ﬁ;“tﬁﬂ::gﬂﬁg
3 Incia Lo Under Rule 20 6/8/1004 CA,
Sgini o =S Vide batiar Hio of Caosl,

LIUER 1.9.2004 of Dept.
m:u@c & M. Govi. uf’rnd!l

sibal e i



46

Tahle - 4.8
Thickness Range of coal seams, in workable areas,
Utkal-E block, Talcher conlfield

cmpdi
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DESCRIPTION OF SEAMS

412

The coal seams conwin high moisture, high ash, high volatile, low rank. non-
coking bituminous coal. Quality of coal seams is largely G
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the extreme vanations are ungraded w0 Grade C lor including band | e L

sumple. Excepl Seams X1, IX & VI Top, all other seams are frée lrom | m and

above thick dint bands, Less than Im bands are compaosed of carbonageous shale,

grey shale and thin bands of shaly coal / conl. Effective thickness ol coul seam

For oo sample 18 excluding the bands of | m and above in thickness,

DETAILS OF THE COAL SEAMS

Detmls of the vanows  geological parameters [or the individual coal seam are

descrnbed below

413
A,
1)
i1
i)
v}

Wl

Yl
vitd

1

i,
i

SEAM - A (Ref. plate G-1V)

Intersections:

Mo ol full seam intersections i boreholes

Na. of incrop proving boreholes with pan thickness
Mo. of boreholes with part thickness due 1o foulting
Mo of boreholes where seam 15 1otally omined due

10 fanlt

Mo ol boreholes where ssam 15 not encowvared due Lo
non-development

Fotal area of occumence

Total workable area

Depth of intersections (roof):

Shallowest U565 m
(CSUEOLD)

Despesl 306 60m
(CSUED23)

Floor reduced levels:

Minimum 7148 m
(CSUEOLY)

Maximum 16775 m
(CSUEDZS)

Stratipraphic position

2 Mus
Ml
mal

Ml
14 Mos

4 564 g km
(F 3331 s emi (7 3%)

Seam A is the bottommost seam and lies below Seam [IB. Seam [ of

Karharban Formation occurs about  80-50 m below seam [IA i the nearby

blogks.
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FParting {with overlying seam)

Parting with overlying Seam 1IB ranges from (.56 (0 17 14 m and penerally
contam fine o medium gramed sandstone with thin grev shale bands. Paming
exhubil the inereasing trends in the central and north-western pars Trom low

partmg arzas on the south and north-east.

Thickness

Both sirntigraphic  and efTective thickness vare from 000 1o | 46 m Seam
attains mare than | m thickness only in small patehes in norh-eastermn and cenral
part i the region ol bereholes CSUE-INM and CMTU-157 respeciivels Scam s
leund not 10 develop almest in the éntire southem pant and m extreme norhem
part around the boreholes CSUEQOY. In the remaming area, the seam thickness is

[ than | m

lncrap

S does et o the dared

Kool and oo

Rool 15 munly represented by medium to fine gromed sandstone will srey and
carbonacesus shales. al places, while Moot s constiluted of ceneralb gies and

carbonaceeus shales

Dirt bands Seam is [ree from bands except barghole UT-021 m which ane less

thin | m band is present. Summansed data 15 given below

Table- 4.9

Dirt bands in Seam [1LA, Utkal-E block, Talcher Coalfield

“Ramge Doirl bards B
< m thick Lin & abive
Combisihle Mon-pombustible Tislal . P - |
Mo Thickmess M, Thickness Mo, ThickseS 207 | Thickness |
hin Hil - il 5 Hil = 15 .t E" R il
F i I.'Hr-l 'T-HH. R .I"I'.“‘l
L ] Q: 5 .' i i N .-'I-|;‘
Job Mo ;780004 ~ya Kumar Mr' anty R e alty el U
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Proximate Analysis & Gross CV

Seam contans G to F grade coal in workable sone Tor Ly sample  Detals of

guality parameters are given below

Tahle — 4.10
Range of Proximate analysis, grade and Gross CV, Seam 1A,
Utkal-E block, Talcher Coalfield

| Sawple | Particulars Om GO% RH & 40°C ]
MY% A% |[VM%| CV. | UHV | Grade
ihaalki) | ihcalflygd an
el il o | unv
BCS | RangeMin | 42 270 | 220 | 3850 1256 UG
| RangeMax | 78 09 | 343 [ 310 W9k | E
Mo, of T 7 7 3 7 7]
| samples
| AM ad 41.0 449 6T 2442 F
| SD 15 84 44 | 1300 P37 I
00 | RangeMin_ | 42 270 | 220 | 3%%0 | 196 | UG
Range Maxy 7.8 09 | 343 | 3810 % E |
Mo, of K B 7 3 o 5
| samples. o 1]
| A 3.7 4 K 244 LT A5 L
| 5.0 | 4 E. 1 4.4 L3101 P ]

Ultimate analysis

Results of ultimate analysis avarlable for one borehole: are piven below:

Table - 4.11
Ultimate analysis, VM and CV on dmmf basis of Seam 114,
Utkal-E block, Talcher Coalfield

Partculars | V.M % CV C% | H% | N% | S% | Oxv%
(k. cab'kg) . _ by diT
Mir 37.5 | 7508 [mo48 [ 474 [ 200 | 127 | 151
Max 506 7926 | 8048 | 474 [ 200 [127 | 1151
No ol 7 3 1 1 | I
| samiples =
| AM 42.0 TH9E
L 5B, 4.6 211.7 -
'll'l\.d‘ S {
- B T
2u - i Rty Udaya Kumar Mohanty
Job No 7BOO04 = . confool 13 Recognised Qualified Person
'eadia Under Rule 22C of MCR 1960
S | Vide letter No, 13016/8/2004 CA,

D¢, 1.9.1004 of Dept. of Coal,
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Long Mame characieristics

seum esinbis BS proup of long Mame conl charactensies Ranee of diffenent
parameters 15 given in table-4 12

Table - 4.12
Long Mame parameters of Seam HA, Utkal-E bock, Taleher Couallield

| Paniculars Do dimml basis Moisture " an it
VML Gross C.V in RH & UrC (on
k calkg mincral free basis) |
| BCS LLiW BCS L1 0 BCS 1L
| Range Min 373 373 TAlE T50% 2 [ wr |
[ Rampe Max 36 S0.6 T2 24 124 | 124 |
| Mo of samples 7 7 3 3 7 4
] AM 20 420 | To98 | 7098 md | wd |
' 5D 46 4.4 2017 | 217 5 S (I E
Long MNume . Chver 32 THIHI-RidH 714
paramicicrs for B
Bitismienoges codl [ o ]

"hosphorus and Carbonate

The phosphorus and carbonate (OO ) are 0111 and | 47% respectis ely

Summary of seam parameters and special observations
Seam 15 thin and ottons workable thickness m north-eastem and central parts
anly. In rest of the area it is either not developed or less than | m (hick Seam

conlomn ungraded w E grade coal

4 14 SEAM-1IB
A, Intersections:
i Mo, of full seam imtersections in boreholes 24 Nos.
It N ol merop proving bereholes with part thickness il
1} Mo ol boreholes with pant thickness due 10 Tolling il
vl No. ol boreholes where seam is totally omitted duwe to fault ™l
vy Mo ol boreholes whare seam is not encounterad due o non
development 0 N
Vi) Total area of occurrence d FP6ykm”
vit)  Total workable area (h o 38km”
F200 W%
B. Depth of intersections {roof):
i Shallowest Bil &S m
FCMTLIAE
np  Deepest rc J05.00 m \
] (CSUERR) |, fanty  —
l"'l : e 1'!-.-..ll-. E -\::—Ir"‘f-' -1:“"
; F ya Kumar #ghﬁ.n 2ol s e B
ob Ma "#ﬁgtﬂ:“d I:I-I-I'-:-f :'I["T 4n14 e G
Undes B . 13016/8/2° Lo

= L
. ¢ 2004 of D
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IWTE AT HAL G RELRANTS
. Floor reduced levels:
] Mimimum 2754 m
(AT L)
i) Muxamum 16T HY m

(CSUEE)
Stratigraphic position

It 15 overlan and underlun by Seams 1 and 11A respectively
Parting (with overlving seam)

Paning with overlving Seam [1C 15 mainly consisis of coarse 10 medium grined
sandstone with intercalation of shale and sandstone ot places ond ranpes from
336 m e 1872 man thickness. Tt increases [rom the north-westerm part owards

soulh=-west of the block.

Thickness
Seam thickness vanes [rom 0.00 m o 3 22 m. Seam is thickest in north-eastem
part [rom where gradually thins towards west and soulth showme non-

development. Range of effective thickness 15 1.00 12 3.22 mon workable orea
I.e north-westemn part

Incrop
Seam does nol incrop in the block.

Roof and Mloar

Roof is représented by medium grained 1o coarse graoined sandstong with rare

sundy shale, while Noor comtaims manly grey shale, sandy shale

I¥irt bands

Seam contains only less than Im bands. Summansed data of dirt bands, 15 given

below:
Table - 4.13
- Dirt band in Seam 1B, Utkal-E block, Talcher Coulfield _
[t bamsds |
- <lm thick L B lms & ihowe
Combudtible MNon-combustible | Tl thack
P Muckirss i | Thikkness i [ Thickniss Mo | Thicknes
i
whn Nl o1 | b 0.04 Nil 0.04 Nil Mil
(CMTL {UTH2T) (LT
[ | 147} |

ih.l"'m——-"'?{l
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Proximate Analysis & Gross CV

Sewm contmns coal ranging 1n quality [rom ungraded 1w Grade E [or 1w sample m
workable area General grade vanes from G to F Details of qualily paromelers are

ivan below

Table — 4.14
Details of Proximate analysis, grade and Gross Oy of seam [1E,
Utkal-E block, Talcher Coulfiehl

Saiple i Particulars O By BH & 4000

M | A% | VM% [ CV. | UHY | Grde |

ik ik i
L—— | | ccalkpg) | eblhp) | UHV |
[ BCS RamgoMin. | 3.7 329 | 2% | 2RI [ 448 G
Banpe Mox. 1. 5.3 M | 463 | 3T2S =
Mo ol samples 11 S N : % .
AM. 3.2 0.5 26.5- | 3733 | 25H3 ) ¥
) |09 6.3 27 A8 | w32 | |
L Range Min. i3 29 19.2 240 21 | ULE |
Ranpe Max. b 59.1 un 4630 | 37 | E |
_No_of samples 14 14 I 9 | 1+ | l~'l__|

AM. 44 4.0 %7 35433 24l G

sD. Dg | 73 | 34 TILS | M6 |

Ultimmaate analysis

Detals of ultimate analysis are presented below

Table - 4.15

Lltimate analvsis, VM and CV on dmmf basis of Seam 118,
Utkal-E block, Talcher Coalfield

| Particulars | VM% | CV C% | H% | M% | 5% | Oxy%by |
(k diff.
cal’kg}
hdin, 413 7208 7872 | 477 1.54 (.93 1210
M. | 558 7845 80.22 | 4.88 1.87 1.08 13.59
Mo, of 11 L 2 Z Z 2 2
samples
AM 453 THAT 7947 | 483 1.86 1.01] |2 85
5.D 38 | 16849 1.1 01 (.00 0. .1
L.' . o B .:." Y \
Jo) o 780004, Mohan. 4 16: 1 -'*"“"""“i}'...T,'.n'-'q'*-l:“
Recr lified Pers: ' H;., i L ,; ¢t ol vk
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Ash Fusion Temperature Range
Results avalable lrom 2 boreholes are given below
Table —4.16
Ash Fusion Temperature Range of Scam 1B,
Utkal-E block, Talcher Coalfield
Sample | Partculars Ash fusion range (@ MRA)C §
Wpe DT HT  FT
BCS/ | Range [ 1250-1260 1340-1390 [+ (400
LoD | Nosamples 2 | 2

Hardgrove Grindability Index

HGl s avarlable for 2 samples only, The indices are 56 and 5

Phosphorus and Carbonate

Results avalable fram 2 boreholes indicate P% and Cos™ as 00079-0117 and
0.97-1_12 respechively

Long flame characteristics

Seam 15 ¢lose to the stipulated parameters required for long Name coul and may

be kept in BS group. Range of parameters 15 given below

Table - 4.17
Long flame parameters of Seam 1B, Utkal-E block, Talcher Conlficld
| Particulars On dmmi basis Moisture % al 60% RH |
' V.M % Gross CV m & HEC (on mmmeral
k calkg [ree basis)
BCS oo | Bes [ oo BCS 110K
Range Min. | 413 41.3 7298 7272 T2 7.2
Range Max__ 5.8 558 | 7845 | 7845 | 114 11.4
Mo of samples 11 11 9 g 11 14
A M. 453 452 T66T 1617 9.5 9.6
- 5 38 iR 168.9 211.7 1.4 |2
Long MName Crver 32 T500=-8000 7-14
parameiers for
B
' Biluminous coal
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Summary of seam parameters and special ohservations

115 g thim seam, sltnning more than | m thickness mosti m north-west and
central paris: In remoming area the seam is either below | m or not developed.
Cloal guality o5 poor ¢ ungraded 1o Grade G Seam may be hept wnder B5 droup

il Tewwe Mo ol

SEAM-TIC
A) Intersections:
i Mo of Tl seam mlersections m bareholes 14 S
i N of imgrop proving boreholes with part thickness il
) Noool boreholes with part thickness due to fulung =il
vl Mo ol boreholes where seam s wialls ominted due o 1l 1l
L0 Mo Ol boreholes swhere seam is not encouniered dow e non
developmint 2N
. Depth ol intersections (roof):
] Shallowess (7 1 m
(R TLIEE §
i [hisepiisst 00k 1
[ESLIEULA)
ks Flowr vedueed levels:
il SWimomum PO ) 3 ih
LOMTUDA )
i hlaximum « LEkd 400
(CSUEDOY)

Stratigraphic position

Coal seam occurs between IIE and 1IB seams and attains third position in the

column from the botiom

Parting {with overlying seam)

Parting with overlying seam 15 dominated by coarse 1o medium gramed sandsione,
line graned sandstone and shale bands and ranges in thickness from 26 25 to

42 23 m Increasing trend of parting from north-eastermn part towards central and
sonith eastern parts has been observed.
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Thickivexs

Thickness vanes from 000 m w G m Seam does not atin more than | m
thickness m the aréa and not workable Seam 15 nol developed mn the westem.
southarn and south-ensiarn party

Incrop

Seam does nol incrop in the black directions.

Rool and Moo

Roof of seam generally contains medium 1o coarse grained sandslone and rarely
grey and carbonaceous shale while floor 15 mostly made up of medium gruned

sandstone, a1 pluces grev shale and imercalations also define the Noar

Dirt bands
Coal seam is free from dirt bands.
Proximate Analysis & Gross CY
Overall analysis is available only from cne borehole and is presented below
Table — 4.18

RHange of Proximate analysis, grade and Gross CV, Seam 11C,
Utkal-E block, Talcher Coalfield

Sample Particulars On 60% RH & 40°C
[ M A | VM % CVv. LHY Cirade
k. cal®kg) | (ko calkpe) on
| LIHY
BCS Range Min. 449 Al 4.8 3400 1793 G
| Range Max. | 49 | 466 | 248 EET) 1793 [¥
Mo, of [ I | | I I
samples
AM - = = = . e
5D - = - - . .
[ | RangeMin | 49 | 466 [ 248 3400 1793 G|
Range Max | 49 | 466 | 248 3400 1793 G
No. of | 1 1 | | 1
samples !
AM . = E i 5 | -
= 5.0 - - - T - 2l = |
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Summary of seam parameters and special observations

S dloes g alinm s arkoble thckness ||II|-'l:y|I.| il e Iliech
16 SEAM-IE
A. Intersections:
i Moo of full =eam mitersechions in boreholes |4 Mo
i No ol merop proving boreholes with part thickness il
Wi No ol boreholes with part thickness due 1o Taulung Ml
% Mool boreholes where seam s totally omitted die o Gl il
W Moo of boreholes where seam 15 nol encountered due to mon
des elopimgnt TR .
Vi) Fotil aren ol cocurrence 40 I2ARkm”
Vil ] Total workable area 0 436Tkm?

{00 B )

B. Depth of intersections {rooafl):

1 Shal b 32 AW
(OS]

i) Deepest 27120 m
(LSBT

[ Floor reduced levels:

i Mummum 134 B3 mh
(CSUED0)

i Maximum -132.65 m

(CSLUEMM)
Stratigraphic position

Seam 15 overlmn by Seam [ITA Bottom nnd onderlam by Seam [1C 11 altains

Towrh level Trom the bottom in the colummn,

Parting {with overlving seam)

Chverlving parting ranging from 0,40 m 10 12.40 m, consists mostly of fine to
medium grained sandstone and occasionally grey shale & alternate bands of
shale and sandsione. Mimimum, parting 15 less than | m towards the north-
eustern comer and increases 1o more than 6 m in the central pant. More than 12 m

pirting 15 noticed in southern part,

I g kness

——

T
Stratigraphic thickness vanes from nﬁn—dﬂe]ﬁpman% 4 h#‘:m 3’1:1 m while
elTective thickness in Fn:urkahle Aréa ranges frﬁf'l' 5 iﬁn o 3. ]‘i I'I‘L" Heam 1§
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thickest in norh-eastern pant and gradually reduces in thicknéss Lowards wesl

and south and loses s existence in wesiem, ceniral and southern pans

Incrop

Seam incrop s thin and linear and covers about 600m sinke length, in south-

western part. In rest of the area seam is not developed

Raoof and Moor

Roof generally contans grey shale, sandv shale and at places aliermate sandstone

and shale while floor is made up of medium grained sandstone and altemate

shale and sandstone bands

it hands

Sewm 15 free Trom | moand above thick bands. Summansed aceouwnt of bands =

miven below

T

Dirt band in Seam [1E, Utkal-E block, Talcher Coalfield

able — 4.19

Dirt bands I
=Im thick Im & above |
Combustble Non-combustible Taotal thick !
Mo Thickness Mo Thickness M Thickness | No. | Thick-
Ness
M Mil a1 Wil 010 il {1,110 Nil Mil
(CSUE {CSUE CSLE
(205 (046} 0 & '
I I 020) |
Max il .20 ] 0.2 il 0:xl Ml Wil
(CSUE | (CSUE | (CSUE | (CSUE | (CSUE0| (CSUE
(H1d, (v IR (W & 1] ek [ LbG, 12
(112) 012 &
e 020} |

JOb No-7BODD4  Rer oo T, !

Proximate Analysis & Gross CV

In workable area seam is largely G to F in quality. In a small area around

borehole CSLIENK quality detenorates o ungraded. Range of qualily parameters

are given in lable-4 20,
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Table — 4.20

ARTERMETIONA: EdMELE TRETE

Range of Proximate analysis, grade and Gross CV, Seam I1FE,
Likal-E block, Talcher Coalficld

Particulars |

On (it RH & T {

M | A% | WM c.V UHY | Grade
| | ik (h i1
- o e | eabkel | eallkel | UHY
BCS | Range Min 37 1304 | 233 | 3370 | 1n8S G
“RangeMax | 64 | 486 | 310 | 4685 | 04 | F |
No. af 5 3 5 4 5 5
_samples -
AM. 50 | 399 | 269 | 3764 2701 F
5D, ]2 7.7 3l (il | Ui 4
L yen Range Min 36 ; 22.6 3250 1 1T ) UG
RangeMax | 64 | 528 | 292 | 4220 3366 E
| Noof 7 7 5 2 7 1
samples B e
AM. 49 [ 441 | 254 | 3755 | 2138 | G
5D || 10 77 30 | 6576 | 9236 i

Long Mame charactieristics

Long [Tame parameters as shown below:

Table - 4.21
Long flame parameters of Seam IE, Utkal-E block. Talcher Coalfield
Particulars | On dmmf basis ! Moisture Yo a1 60%,
| VM % Gross TV RH & 40°C {on
k. calkg mineral (ree hasis) |
BCS | 100 BCS 1100 BCS 1]
Range Min 430 430 7354 7354 hE L)
HH.TI_EE Max 44 8 46.6 7711 TOES 1.2 1.2
No_of samples 5 5 4 | 2 - e [ iy S
A M 439 447 | 7560 | 7519 | 89 A
5D 08 1.5 163 234 | 14 | o046 |
Long lame Chver 32 T HHM) 7-14
[ parameters for BS
| bituminous coal |

Summary of seam parameters and special observations

seim s workable i o localised area on north-gastern pant 10 nol developed m o

substantial par in west, central & southern regions Seam incrops in o simall area,

on the west with less than | m tugkness, Parting with overlyving seam is [rom less

than | m 1o about 4 min workable zone. Mimimum parting 040 m 15 i borehole
CSUENN3 where seam has maximum thickness ie 315 m. Coal seam may he

kepl under BS proup of Inn?, flame coal.
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INTERRATi@MAL LR SALEINTS
417 SEAM-IITA BOTTOM (Ref. plate G-V)
AL Intersections:
i Mo ol Tull seam intersections in boreholes 25 Ny
i) No ol incrop proving borsholes with par thickness il
wip Moo of boreholes with part thickness due to Taulting Ml
i) No ol boreholes where seam is tolally omifled due 1o Tt Nl
v Mo of boreholes where seam 15 nol encountered due (o non
development 12 Nos
Vi) Total area of occurrence 351 T0km2
vind  Total workable area WEIE
(32 G%G)
. Depth of intersections {roof):
i Shallowes! 935 m
(ICMTLIO92)
inh Deepest 2f (0 m
U SL B
. Floor reduced levels:
i Minimurm [ 12 8
(M T2
iy Maximum 129 15 m
L e O BT

Stratigraphic position

In ascending order, the seam occupies the position above Seam HE und below

Seam A Top ot [ifth level m the column from the botiom

Fartonge (with overlyie el

Parting is represented by, grey shale, carbenaceous shale and also by sandy shale
The thickness of the parting varies from 080 m to 702 m 1% less than 2 m in
north-eastern parl and mcreases to more than 7 m in a small zone in central par

and [urther decreases 1owards south

Thickness

Seam thickness ranges from (.00 to 4.60 m Seam 15 more than 3 m in northemn
part and gradually thins down to less than Im. Seam 15 not developed n the
central part. In southérn area seam again develops with less than | m thickness.

Incrop
Seam incrops in the southern panl along the entire strike length 1L ’_/
: Aohanty
udaya K“’“"T g Fersen
" ‘,[I,m:ngﬂl.'-l:d ;—%E‘ . MCR 1960
job No.:780004 9. Undor Rulg uniﬁiﬂmﬂﬁi A
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Mostlv prev shale, carbonaceous shale and occasionally sandy shale constiiute

bath ool and Neor ol the seam,

Dt bands

Seam 15 free [rom | m and nbove band. Only combusiible bands having

cumulatve thickness of 0,06 10 040 m, maximum 2 nos., areé present Seam is

entirely free from bands' in 2 boreholes’ Briel accountl of dirt bonds s wiven

bl o

Dirt band in Seam 1A Bottom, Utkal-E block, Talcher Coalficld

Table -4.22

I bands
<l thick

Lin & .||u.l-'v.l;

Combustible Mon-combustible | Toal thick |
Mo Thickness | Moo 'J:II'!q.'.I:._m:-:.-. No. | Thichness | Mo | Tlickngss |
M Nil boe LMl .| N 006 | N Nl
iUT16) S | _ (LT | | o
Mas | 2 R Nl 2 140 Mol il
| {CSUE | (CSUE (CSUE | (CSLIL
(12) 1204 = | 1) {1211}

Proximate Analysis & Gross OV

- |

Seam conbming G 1o D prade conl including band Lo, Tyo sample Range ol

duality parnmeters are given below

Table —4.13

Range of Proximate analvsis, grade and Gross OV of Seam HEA Bottom

- ~ Utkal-E block, Talcher Coalfield
Sample|  Partewlars |

; On 6% RH & 417 -
M2 | A% [ VM%[ CW LHY Gt e
—— . (k colfkp) | th calky)| on LHV |
BCS | RangeMin | 6. [ 264 | 237 3445 | 222 a |
' Range Max | 7.0 | 41.8[ 312 4941) 431 | B _|
Mool | 6 G f i f 6
ARMpREs | =
AM 64 | 336 271 4232 3387 | B |
_ SD 03 | 54| 30 750.6 7231 ]
lwe | RangeMin | 47 | 264 | 237 3180 1403 ¥
Range Max | 70 | 460] 312 4940 | 4291 D
No ol 11 11 s 3 Il I
samples
| AM. | 61 349 270 | 4143 3252 P
! 5D 06 | 51| 30 #0918 66 o] — |
’ L ""{-,}.- & "'r
Jon o 7plf03 " KUMAL MG 4 A
Ur 22C of MCR | ., Frupig . Sl
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Liltirmante smalysis

&3

Results of ultimnte analvses ane given below

Table - 4.24

IaTi e Tiona Cawtin TN

Ultimate analysis VM and CV on dmmf basis, Seam HTA Bottom,
U tkal-E block, Talcher Coalfield

| Particulars | V.M.% cV. C% | H% | N% | S% Oy by
(k. callkg) | il
_ Min | 350 | 7219 [ 7910 489 | 18 | OK6 | 1180
Max d4 9 TRT2 BOST | 520 | 2100 | 080 | 1270 |
| Noof f 4 2 2 F g ] 3
| samples | | — 5 - ——
 AM 423 | 7503 [ 7984[ 505 199 | ok | 1225
5.0, 3.7 271.3 1.0 0.2 U2 AR1] Ay

Phosphorus and Carbonate

PMhosphorus and Carbonate (CO;) are O.067 and 1o 1.72% respectively

Hardgrove Grindability Index

HGT vanes between 56 and 39

Ash Fusion Temperature Range

Range ol ash fusion lemperature range determined [rom 2 boreholes for 114

samples is given below

Talble - 4.25

Ash Fusion Temperature Range of Seam 1A Bottom.
Utkal-E block, Talcher Coalfield

Sample Particulars Ash fusion range (a1 MRA) "C
tvpe 1DT HT FT
| BCS/ Lo Range 1210 13140 + 1411
| No_of samples l 1 [

Long Mame characteristics

As per the stipulated parameter of IIIA Bottom seam marginally falls under BS

chlapary
F
£ o vanA T A
G TR e ey e
iop Rl d;il?l'r::T-l'i' P At m
Job Mo 70008 s
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Recopmised Cuulified Porson
Under Rule 22C of MCR 1960
Yide letter Mo, 13016/8/2004 CA,
Di.. 1.2.2004 of Dept. of Coal,
(MOC & M. Govi. of India



BOTERR A TIONRL B MG TRTS
Table - 4.26
Long Mame parnmeters of Seam A Bottom, Utkal-E block, Palehér Coalfeld
Particilars | On dmmi basis | Mdorsiiare "y ar ity iLH |
i V.M % | GrossCV¥. o | &40'C {on nuneral
_ b koeabkge . Frise Insis :
| — BCS | lw BCS | hww | WCS | by |
 Range Min s | 3o [ g e [ owms [« ]
_ Ronge Max, 4.4 . P S I T S S 0 A it |
|__No of samples f i - Sy . =5 BE | = 2|
_AM 423 42.3 FoU3 | EFe | 2 il
. 5D (37 | 37 | 3WMI | 0 | uw 3 |
Lonp Name Chver 32 | TSI ' T-14
parpmelers lar B
| tuminous coal = —

Summary of seam parameters and special observations

Ben allains workable thickoess anly o noctherm pact oshere ol e salk
et v seain i arcnd 2o e eanlours Grside G o Crmade B3 gl i iay
marginally fall under BS category of long Name coal Seam incrops along entire

strike lengih on the south

418 SEAM-ITA TOP (Ref. plate G-VT)
A, Intersections:
3 Mo of Tull seam intersections in boreholes 35 Nos
] Mo of incrop proving boreholes with part thickness Ml
i) Mo of boreholes wath part thickness due 1o faulting il

1) ™o of boreholes where seam is totally omutted due 1o faohl -~ NIl
vh No. ol boreholes where seam is not éncountered due 1o non

development 3 Nos,
v} T'otal aren of ocourrence 3 4370km?
vit) Total workable area L1 3Thm?
(32.4%)
1% Depth of intersections {roof):
1 Shallowest ' 3750m
(UTD12)
1} Deepest 262.30m
(CSUEDD)
C. Floor reduced levels:
1 Mnimum 12526 m
(UT12)
i Maximum <123 45 m
b berii e R
r Hn A o\ M o ] e
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Stratigraphic position

In stratieraphic column the seam occupies the sixth position and lies in between

Seame-1110 and [11A Bottom

Parting (with overlying seam)

Seam 15 overlain by Seam-1ID; parting between these two seanw runges lrom
040 m Lo & 65 m and generally containg medium fo coarse grained sandsiones and
occasionatly altemate bands of shale and sandstone and shaly sandsione Al
places. where both seams are close 1o each other the parting 15 represented
carbonacecus shale, grey shale. Parting ranges from less than | 10 2m m northern
part and gradually mcreases towards central and southern parts In south-eastemn

and south-western paris, parting becomes more than 7 and ¥ nv thick respectively.

Thickness

Seam ranges in thickness from 0,00 10 2,05 m and shows development, almost in
the entire block except in two paiches, one in north-western part and other in
southern paris where it is nol developed Seam attains workable thickness in

northemn part, central pan and south-gastern part

Incrap

Seam incrops in the southem-gastern part, only occupying aboul 4060 m east-west

trending linear strelch, which pinches towards west, as seam 15 not developed

Rool and Mooar

Medium 1o fine grained sandstones mostly, and in few cases, carbonaceous shale
constitute the rool while floor 1s dominated by grey shale, and rarely marked by

medium 1o fine grained sandstones. I I
pip Udaya Kumar Mohanty
an 1.3 Lo ry ]T.::u,;’::iu:d Quulified Person
PR e Urder Rule 22C of MCR 1960
. '-h:.':if'“ S Vide letier Mo, 13016/8/2004 CA,
Job Mo -?i'??ﬂﬂ'i M L i 4, 27 ps, 8200 of Nept, of Coal,
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%
Dyivi bands

Semm 15 almost [ree from the bands and only one band of less tan | dnck ness

15 present i only five boreholes. Details of din band are piven betow

Table - 4.27
Birt band in Seam HIA Top, Utkal-E block, Talcher Coalfield
__ Dirt bands - _
_ “Im thick _ [ & above
_ Combustible Mon-combustible Tolal Unek |
Fliy Thickness Ma Thecknéss Mo Thickness | No | Thicknes
§
M Wil 15 Nil 015 Nil i1 Mil il
{CMTU {CSUE ({CMTL
E5T & 023} 13T,
CSUERS) CELEHE,
“Br -
| Max il 045 ol (L33 il (h45 Mil il
(CMTUI (CSUE (CMTU (CMTU | (CMTUI| {CSUE
ST.OSUE| 02 49 & 139) ST.249. | umy |
(Y & CSUE CSUE '
2 | 023y (W0, (20
| & 023)

Provimate Analysis & Gross CV

seam vanes in quahity from ungraded 10 Grade E Largely seam is Grade G and F
i quahity i workable ares. 11 becomes unpraded in north-western comer and in o

small area in central pan. Detals are given below

Table - 4.28
Range of Proximate analysis, grade and Gross CV, Seam I11A
Top, Utkal-E block, Talcher Conlfield

| ] Particulars On 60% RH & 30°C
_ M A% (VM%| CV UHY | Girade
(k ik o
L | ealhg) | callhg) | UHV
| BCS | RangeMin | 44 35.0 208 | 2800 | 062 | UG |
Range Max. | 72 522 27.3 | 4260 | 3214 F
No. of 14 14 14 1 I4 14
samples _
AM, 6.1 40.1 24.1 3854 | 2524 F
8D 0.7 52 1.9 | 4141 | 6378 |
100 | Range Min 4.6 29.0 187 2150 178 UG
_RangeMax. | 75 58.4 275 | 4260 | 3863 | E |
Mo of 22 22 14 10 22 22
samples
AM. | &l 40.7
8.0, (L. 6.5 |
L
Udays "’"’*“-”F,':"E“ﬁ':f,j';.
Jubm?ﬁﬁﬂﬂd ot MCR 1960 428
Vii " 16/8/2004 CA,

y e of Coul,
E‘ £k, nfﬁ&ll
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L'ltimate analysis

Fhe results of ultimatye analy sis sre summarised below

Table - 4.29
Ultimate analysis VM and CV on dmml basis, Seam HHA Top,
Liikal-E block, Talcher Coallield

Particulars | VMY | CV C% | H% | N% | S% | O by
Ik ealke) | — = il
Min 35.6 7189 | 78.02| 464 | 185 | wve | 13sz2 |
Max 46 8 TRED | TRGT| AK6 | 200 | 125 | b 14
Mo, of 14 10 5 5 | & 3 A
_sumples - ) | =
AM | 409 1 O THRT | TER48 ) 469 [ 193 1 LAt | 35/ -
S.D. 33 203 2 03 | 0l TN (2

Phosphorus and Carbonate
Phosphorus and Carbonate (COq) have been camed oul for some borgholes. The
range of phosphorus and carbonate are 00690117 and | 17-247%

respeciively

Hardgrove Grindability Index
HGI 15 vanes from 57-59
Ash Fusion Temperature Range

Ash lusion temperature range available from two boreholes are wiven below

Table - 4.30
Ash Fusion Temperature Range of Seam HIA Top,
Uthal-E block, Talcher Coalfield

———— e n

| Sample | Parnculars Ash fusion range (at MRA) °C
..... npe | DT HT F1
BCS/ Range 1170 - 1290 1290 - +1400 + 1
[ 1) | No. of samples 2 | 2 .
o
- Kumar Mohanty
'-;EL’{&M_ E:?:Egnailﬂd Qualified Person
e Urder Rule 22C of MCR 1960
- i ; |yad) Vids letter M. 13016/8/2004 CA,
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Long Name characteristics

Seam may contimn BS proup of long flame coal in some cases Detals are piven

Tl
Table - 4.31
Long Name parameters of Seam LA Top, Uthal-E block, Talcher Coalfield
Particulars On dmmf basis Moisture % at 60 |
V.M % Gross C WV 1n RH & #1°C {on
k callkg mineral [ree basis) |
BCS T1ea BCS | Lue BCS | e
Range Min 356 370 [ 7189 | audd 4 i by
Rs,n,l.y. Max, ~ 468 46K | TRRD TREO0 | 120 134
~ No_of samples 14 14 1 10 14 25
AM 404 409 T6R7 7653 e |11
| SD 13 3.0 032 [ 267 0 | o8 |
|1 ong MName Over 32 | 7500-%000 7-14
paramelers [or B5
| bituminous coal |

Summary of seam parameters and special observations

Except two small patches, one in nofth-western part and other in south-wesiem
parl. the seam & developed all over the-area bul attuns workable thickness snly
narther, centrad and south-eastern parts. Seam is almost [ree from dirt bands N
merops in south-eastern part only. Seam is largely G 1o F in gualih and man

margmnally belong 1o BS group of leng flame coal

} 1 SEAM D
A, Intersections
11 Mo of full seam intersections in boreholes 36 Mos
11} Mo of incrop proving boreheles with part thickness Ml
ni] Mo of boreholes with part thickness due 1o faulting Ml
i) No ol boreholes where seam is totally omitted due 1o faull Ml
v) Mo of boreholes where seam is nol encounlered due 1o non
development 1 MNos
vi} Total area of occurmence 3 3048km”
vl Total workable area iL:_., o 2 4133km’
T AP (73%)
B. Depth of intersections (roof) . . ) 1 _1.-'"
1) Shallowest @ Sl L ":wﬂ' 2941 m
L (UT012)
i) Despest ;F;:? 2k 251,00 m
(r Ll (CSUEG09)
\onanty i
LA tﬂ- ﬂi:"'-'l ‘
vday? { MCR : e
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. Floor reduced levels

i} Mrumum 13313 n
(L2 )

1" Maximum 1 m
{CSLIE(RAr)

Stratigraphic position

In stratrgraphic column the seam occupies the seventh position and hes between

Seam HTE Boliom and overlies Seam [TTA Top
Parting {(with overlying seam)

The parting ranging from 065 10 1903 mos charactensed by the medium 1o
coarse grimned sandstones.  Minrmum parting s n the nonh-gastern aren from
where parting increnses lowards west and south and becomes more than 18 mom

thi south-eastermn and south-westem parts

Thickness

Seam varving in thickness from less than 1 1o 1090 m Seam 15 thickest on the
nerth-eastern corner and from this area seam thins down owards up dip direchion

in central and southem pans and finallv. becomes less than | m i westem and

sottherm-enstern PELFLS

Incrop

Seam mcrops almost along the entire strike length except in a small area where 1t

15 not developed Incrop measures about 500 m sirike length both on the gastern
and western parts of the block.

Roof and fMoor
The roof and floor of seam mainly contain medium to coarse graned sandstone

and alternate band of shale and sandstone, medium grained sandstone
respectively Cn:humcelus e, sandy shale and grey shale also constitute roof

and Moor atl somePlacgs, eretet . ],.-"
P ' ol i
L Dl iy o Udaya I{unlfaif‘mﬁu nty
L = .I...Ei"-':j s Recognised Qualified Person
R Lo Urdcr Rule 22C of MCR 1960
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Dirt hands
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Sear 5 freg rom o dine band of 1 m oand above in uckness  Scam conbunsg

penerally mil 10 4 nos bands of less than | m thickness having wial thickness ol

01010 1 45m. Detmls of dirt bands are given below

Ml

Table — 4.32
- dirt band in Seam D, Utkal-E block, Talcher Coalfield
Dinl bands
=lm thick
~ Combustible Non-combusglibie Total |
Na | Thickness Np Thickness Mo Thickness
M | Nl T Mil N Nil 0,10}
TEM LIRS ML 18,5 ERMIE
) LY
CF= CSUEMT) .
Max (43 | o U3 .70 0l L7
{CSUE [CSUE (CSUE: | (CSUED2YY | (CSUE (CEUE
| MGy (10 | G GGy | Uik

Proximate Analysis & Gross CV

_! I & Jbﬂ_'l.-'c
| bk
Mo Thigkus

=

Mil

Seam vanes in quality from ungraded to Grade E. In workable area seam larpely

contains G & F grade coal, Coal quality improves to E grade in patches on the

east and west In a very small patch in southem pan coal quality 15 ungraded,

Detmls are given below

Table — 4.33
Range of Proximate analysis, grade and Gross CV, Seam 111D,
Uikal-E block, Talcher Coallield
Particulars | Omn 60% RH & 40°C
M A V.M % CV. LHY Cirade
ik ik o
colkg) | calkg) | UHV
BCS | RangeMin | 47 | 308 | 228 | 3640 | 2304 | G
Range Max 7.1 493 29.4 462400 R4 E
Mool ] §.] 11 7 11 i
samples
A M 6.1 39.7 259 406 ] F
SD 0.6 53 1.9 378 4138 |
[1i Ronpe Min 4.7 308 0.8 2R 1327 UG
Range Max. 7l 508 8.3 4160 3766 B
WNo af 30 30 12 12 30 3
samples | an?
AM ] 432 | 242 | 357 [ISE G 1
5D 0. 48 1.9 403.27 TS Il
o T 5
'I"I"-E 4 V- s 'E;&' s r"-".l'.
Job Na rshl.ﬁ” 1{;u u“&fﬂﬁﬂgi , -I-_snl:lﬂz j:‘ T
U o "faon6inn o
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Lltimate analysis
The resulls of ultimate analvsis are fumished below
Table - 4.34

Ultimate analysis VM and CV on doamf basis, Seam LD,
Utkal-E block, Talcher Coalfield

VMY | CV. Cl% H% % S | Onya by
ik dift
_cal/kg) -

Min 359 7256 | 77.92 | 4.64 | 180 | 087 11 20

T Max 368 7845 | 8060 | 520 | 210 | 210 | 1451 |
N, of I8 12 7 1 7

samples —
AM 423 Te2d TRET | 480 1.89 1,44 1342
§D, | 32 | 1769 | 09 | 02 | 01 | 05 R

Phospliorus and Carbonate

lhe phosphorus " and CO:%, determined for some boreholes. are 00740 107

and 1 55-2.3 1 respectively.

Hardgrove Grindability Index
HG data s avalable from 6 boreholes for | 10 sample. 11 vanes belween 57 and

3

Ash Fusion Temperature Range

Ash fusion charactenstics determined under mild reducing atmosphiere indicate
that coal of the seam has mitial delformation temperature arcund 1200 70 Asgh

{usion lemperature range is given below

Table - 4.35
Ash Fusion Temperature Range of Seam 111D,
Uthal-E block, Talcher Coalfield

| Sample | Parnculars Ash Tusion range (at MRA) °C
_ tvpe 1IDT | HT FT
BCS Range 11901270 | 1270 - 1400 Clam |
Mo ol 2 2 2
sampies |
1110 Ranjie | 194 - 1270 1270 - 1400 + 1400
No, of 5 5 5
. samples | |f
D Eas s
-ﬁtﬁfm Udaya Kumar Mohanty
i el N Recogniscd Qualificd Person
latr Ma ;780004 - dr%a. . /Urder Rule 22C of MCR 1960
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Lung Name charactenistics

ANTEENE Fib L G imiil| TRTE

Coal seam margenally satishes the norms of BS group of long Qame coals: The

detals are given below

Table — 4.36

Particulars

On dmml basis

Mongire "o gl Py

Long Mame parameters of Seam D, Utkal-E block, Taleher Coulfield

V.M, M Gross C V. in RH & 40"C fon
ik cal/kg) muneral {ree basis)

— BCS | lwg | BCS | Ly | BCS | lj
RangeMin__ | 339 | 359 | 725 | 7256 | 97 | 97
RangeMax, | 468 | 468 | 7845 | T8I4 | 126 120
Na. of samples I8 18 12 | 13 | I8 i

AM 1 4ed | iR | Jted | 3 | R | MKE
5D, 2 3. | V6 | e | DY | O

Long Name Over 32 TR0 7-14

parmmeters for BS

biluminous coal

Summiry of seam parameters and special observations

Seam [TID hoving (hickness between G 1o || mo Seam is prachically reg from

dirt bands of | m and more in thickness. Seam quality for 1130 sample largely

vanes from Grade G to E, however, the extreme range is from ungraded 10 Grade

E Sesm may be kept marginally under the BS category of Tong Mlame coal

b 240

A,
il
i
11
1)

V)

Vil
vl

SEAM-IE Bottom

Intersections:
Mo of full seam ntersections m boreholes 31 Nas
Mo of incrop proving boreholes with part thickness Mil
Mo of borecholes with part thickness due o faaltimg Ml
Mo of boreholes where seam is totally omitied due 1o Gl Ml
Mo, ol bareholes where seam 15 not encounterad dus 1o non
development, 7 Nos
Tolal aréa of occurrence 3 2264km’
Total workable area 2 J0URkm?
(71.5%)
Depth of intersections (roof):
Shallowes: 258k’ ,{‘/ \
M) _.
Deepes) 243ivhm
i H P
III T 'B.r E'!'; .II ik ‘_‘#—S}L] E:';“] :}}
m cd S0 i W
= ¥ q*g‘ﬂ‘m‘ S -
g B “'t‘flfl:;ﬂ "-3*1'
VT Ho- ‘! p i 1
53000 . o8 B
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. Floor reduced levels:
i) M mam 3722 m
(CMTLIOSH)
il M aximum -lURBSm

(OSLIENA

Steatigraphic position

seam 18 overlain by Seam-llIE Top and underdmn by Seam-1IHD |1 occupies

gighth position from the bottommost seam in the column
Farting (with overlving seam)

Grey shale and carbonaceous shale largely constitute the parting with the IIE Top

& a1 by sandstones and altemate bands of shale and sandstones Partng varies
from 0.78 10 % 19 m. Parting is less than 2 m almast in the entire northern part and
exhibits increasing pattern towards up dip areas normally Between 2 w 4 m

Further increases tewards south and records maximium in e een close Lo omerop
Thickness

Seam having thickness range from 0.05 to 530 m attains maximum thickness of

530 man the northern part. From northern part thickness gradually decreases

lowiards south beng 3 to | m in central parl and thins down 1o less than | min
southern part Finally seam pinches out in south-western part

Incrop

Seam ncrops i south eastem and vanishes after covernmg the stnke lenpth of
gbaut 00 m

Roof and Noor

Roof predominantly consists of grev shale, carbonacecus shale with thin shaly/

coal bands whil fAogr is made up of coarse to medium grained sandstones
& siindy shale e =1 N E S
g "o Udaya Kumar Mohan
et : e .%;Eﬁf?:?:z Ellifiud Person
job No 780008 % S e Lutr Vide Tetter No, 1301 6/8/5004 o

13016/8/2004 C
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et bands

seam contans only less than 1 m dint bands which are largelv combusiible in

moture. Mon-combustible bands are rare,

e tolnl number and (thickness of din

bands ranges Irom 1 1o 4 and 0.15 m o | 28 m respectively. Bands share 1o o

inas e ol 24 23%, ol seam thie kness

Table - 4.37
irt band in Seam HIE Bottom, Utkal-F block, Talcher Coalfield

[ bl

Limiiliuile

T bk

Pasitiammnsnlide

Fluch s |

| sl |

|

| lidw: b g e
L. |

([ 3 W R

) Mia | | ||_!|:I.|||'l|:n. s Hai
el Kl [ 15 Ml Ia |I'I T I
| ML & | (CELEOTZ
| ) CsLT l_|3t|'.
¥ i - R T b A5 il | 28
L N e O S ) L T e

WML 24y

Proximate Analysis & Gross CV

Seam 15 largelv Grade G in northern and southern parts  Seam

il & silwiye II'H.

B | ke |

shows

mmprovement in gquality to Grade G oin north-western, westeérn and in o central

paris
Table - 4.38
Range of Proximate analysis, grade and Gross OV,
Seam 11E Bottom, Utkal-E block, Talcher Coalfield
| Particulars On 0% RH & 40°C _
M% A% |[VM%] CV UHV | Grade |
{k th i
B - cobkg) | calhp) | LIHY
BCS | Range Min 5.4 29.7 228 3640 23114 | G
Range Max | 740 423 204 | 4620 | 3849 | E |
Mo of L1 11 11 T i
samples |
AM 6.3 356 | 259 | 4060 | 3009 F
S Ul 17 L9 | 378 [ 4738 |
hoo | RongeMin | 42 339 | 205 | 3150 | (434 | G
| RangeMax | 6.8 491 | 264 | 4110 | 3283 | F
No. of 21 2] I 7 | 21 |
samples W .0 ]
T AM 58 | 426 | 239 |7 3108 4. 22937 G
. SD 0.7 43 KT [ 1783
].«w'-.'“—-"’ﬁ?E *
ar Moh2™ Y, -
Job Ne.: ?annngdwﬂ "“" nﬂﬂ"“ E.mﬂ
Rgert C “ﬂnl} L Chs
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L'ltimate analysis

Liltirmate analysis is available for five samples The range of variouws parameters is
grven below:
Table - 4.39

Ultimate analysis, YM and CV on dmmf basis, Seam 1HE Bonom,
o L tkal-E block, Talcher Coalfield

| Partculars | Y M% [ CV, C% | H% | N% | 5% | Ox%by
(k. cal/kg) . dif
Min 36.5 617 [ 7794 464 | 182 | 0oo | 1200
Max, 449 7808 | 7960 | S10 | 240 | 1.09 14.53
No, of 6 4 3 3 3 3
__samples S
AM | 399 | Vi3F [ 7443 476 1 1F7 | LUD | (3N4 |
5.1 ! Ih | RAD 02 | Q2 2 | ol | [

Phosphorus and Carbonate

The phosphones % and CO» % of the seam ranges between (0084 - 0117 and
(G- (8 respectively

Hardgrove Grindability Index

HCt Tor 1100 sample s avimlable from five borehales: Tt ranges from 57 10 65

Long Mame characteristics

Coal seam satishies the parameters of B5 group of long {lame coal for BCS

sample while for including band sample seam may be kept marginally under BS

group. Range of various parameters are given below

Table — 4.40
Long flame parameters of IIE Bottom, Utkal-E block, Talcher Coalfield
Particulars On dmmf basis Motsture % at 60% |
V.M. %% Gross C.Y, in RH & 40°C (on

k. cal’kp mineral free basis)

i BCS o0 BCS 110 BCS THH |
Rasnge Min. 365 360 1617 7359 B0 B
Range Max. a9 456 7808 7701 115 157 31
Mo of samples & 1l 4 7 i1 2]
AM. ERRY 4.6 37 7567 107 R
SD 36 3.2 83.0 153 {8 k]
Long flame Over 32 TS00-3000 T-14

parameters for BS|
bituminous coal |

= 1«{.*’3:5’ Udaya Kumar Muh%ntv

= o e i Recognised Quulified Person

ok Mo TEOOO4 . 4..37 ' Undor Rule 2XC of MCR 1960
. - b o Vide letter Mo, 13016/8/2004 CA,

- e Fee 2 Di. 1.9.2004 uf Drept. of Coal,

~ g, MOC & M. Govi, uf India




.

cmpdi

IWmambamiga Gonsa | 157%

Ash Fugion Temperature Range

Ash Tusion temperature range determined under muld reducing stmosphere s
iy el

Table - 4.41
Ash Fusion Temperature Range of Seam HIE Bottom,
Utkal-E block, Talcher Coallield

C Sample | Parbculars Ash lusion range (st MRA)'C
_ Wpe | 1DT HT rr
100 | Range 1180 - 1290 13001360 |+ 1400 |
No.ofsamples) 4 | 4 | 4

Summuny of seam parameters and special shservations

il of the 31 boreholes, worknble thickness ranging from | 200 10 5 30m has
been encountered i 21 boreholes in (he northern and central parls. Seam 15
unworkable in the southem panl and also not developed in south-western pan
WNW-ESE trending thin incrop has been interpreted in south-eastem part, which
extends towards west and finally vanishes. Seam is free from | m and obove
bands. Seam contmns G and F Gmade coal Seam shows long flame coal
characteristics of BS group on excluding band basis

4.2 SEAM-IIE TOP
A, Intersections:
¥ Mo, of full seam intersections in boreholes 33 Nos.
1] o of incrop proving boreholes with part thickness Nil
(T3] Mo of boreholes with pant thickness due 1o faulting Mil
i} Mo of boreheles where seam 13 totally omitied due o faglt © Ml
V) Mo of boreholes where seam 15 not n:nf:{smtx?ﬁi! o non-
development, il . G Nos
wi) Total area of occumrence "‘"'r = T31559km’
vit)  Total workable area e | 9195km?
T ' FOLE S
ik
B. Depth of intersections (roof):
i) Shallowest . 1746 m
(CMTUORT)
it Deepest 23000 m
l (CSUEOO)
W x
or MOPEC
ydas® :glté"‘;?“ﬂ&;?;m
J S0 L a0r6ti e cou
oo oo 7 By0od ﬁnfp.t;'&n 4 3B
: ud e O
W Gove
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INTERRETII WAL O EMALI TRNTE
&E
C. Floor reduced levely:
] Minmimum 3631 m
(CMTU0NT)
i) M amimurm ;=102 453 m
(USLIEIMIG)

Stratigraphic position

Seam-lIIE Top occupies the ninth position in the column from boltom, It overlies

seam-1E Botiom and underlies seam-1VH,

Parting iwith overlving seam)

The parting with seam-I1VB varies from 3 50 10 11,91 m and generally consists of
medium (0 coarse gramned sandstone and occasionally intercalations of shale and
sandstone Increasing trends of parting increases towards up-dip direction rom
north-eastem zone where it is around 4 m. In central and southem parts il 15 in the

order of 9-10 m and becomes maximum e > 1] m towards west.
Thickness

Seam 15 thickest in the north-eastern part being more than 4 m ) Thickness
decreases towards west and south and fnally thins down to less than | m in
central part - Seam shows non-existence on the south-sastern and soulh-wisstern

parts. Range of thickness 1s from 0.00 to 4.90 m,

Incrop

Seam incrops only in the south-central part, Incrop pinches owt on both ends

loward east and west

Roofl and floor

Carbonaceous shale with thin shaly coal/coal bands and medium 10 coarse pranad
sandstones generally constitute the roof. Floor 15 largely characterised by

carbonaceous shale with thin coal bands, prey shale and sandy shale

_ﬂlﬁfﬁ’f" ! ¥
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I¥irt Bvands

Seam 15 free from | m and above bands and contmns only less than | m bands -

ranging in number from nil to 6 with the maximumn cumulative thickness of | 3] .

m. Detal of dirt bands 15 given below

Table - 4.42
Dirt band in Seam IE Top, Utkal-E block, Talcher Coalfield
[hert By
<im thack Iin & abuna: thigk
Caenihustible Mop-goam bustible _ Towml O
Mo Thickisos P Thigknuss N Thickmess | Mo | by |
him Ml (s Hil AL Hil . ki Hil hil
M52 (CMTL 1 WMo
Mux | W i1 Wiy g | 0% o .3 Wil wil
(s W N I e B (CSUEMHE, | [CSUEMS) | (CSUEDNY) | (CRUENLY
- 012 & 023) |

Proximate Analysis & Gross CV

Seam contains largely Grade G coal in workable aress show I IMproYement o
Girade F on the east in central part and nanh-westem corner Range of proximate
analysis data and determuned gross CV is given below:

Tahle - 4.43

Range of Proximate analysis, grade and Gross CV,
Seam INE Top, Utkal-E block, Talcher Coalfield

Particulars On 6il% RH & 30°C i
M% A% VMM CV Uiy | Grade | .
(k ik G
I callkg) | calikg) | UV |
BCS | RangeMin | 44 337 223 | 3580 143 i
_Range Max. 1.1 46.6 5.6 4010 3328 F
No. of 12 12 12 7 12 .
samples
AM 6.0 402 | 254 | 3776 | 2533 F
S D. 0.8 35 I 1726 | 4376
oo | Range Min, | 37 337 | 202 | 975 | 0G0 | UG
Range Max LI 521 | 294 i1 3325 F
No. of 23 23 12 X —23 23
samples : -
AM, 5.6 44.1 | G
5D 0.8 54 B
L L ke C]i g
Ku 3!" M EPF:’“ *
vday® ™y qunﬂﬂ' R L Bl
sos o 78804 e ﬂul-'“'-"*‘cig,gp
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LUttimate analysis

1115 ovaifable from four Boreholes, detals of which are summarised balow

Table - 4.44
Ultimate analysizs VM and CV on dmm( basis, Seam IHE Top.
L tkal-E block, Talcher Coalfield

| WM% | CV¥ C% | H% | N% | S% | Osmv%by
[ (k calkg) i
Min are 7471 811 467 | .85 L 8L 1260
Max 47.0 7H33 7920 | 520 220 | 116 420 |
Mg ol 12 5 d4 4 4 3 4
sampizs | -
AM 428 | 7642 | TRE9| 48K [ 196 | uuw | (35
5.0 24 15 4 5 N2 (2 (2 i
Phosphorus and Carbonate
Phusphorus %% and COh% show runge from O 1020 121 and 1 68| 74

respeciively,

Hardgrove Grindability Index

Hardgrove grindabihty index has been determuned for three samples The range of
index 15 from 36 10 63

Long Mame characteristics

Long flame parameters calculated show that seam contans BS group of lonp

Hame coal upto some extent. Range of parameters is given below

Table - 4.45
Long Name parameters of IHE Top, Utkal-E block, Talcher Coalfield
Particulars On dmm{ basis Moisture %% at 60%
V.M % Grass C V. in RH & 40°C (on
k. cal’kg | mineral free basis)
BCS 1100 BCS 1100 BCS 1100
Range Min 31,59 3.9 7471 7532 N 87
Range Max 47,8 47.0 TB33 NLEE] R 123
Mo of samples [2 12 8 i 12 23
AM 428 425 | 7632 | 7648 | 10E 1.
~ SD 24 26 | 1059 | 8715 | 12 0.8
Long flame Over 32 7500-8000 7-14
parameters for BS
Buluminous conl | _
#__.-:"u_"[LW 1 f! LA -—-_I--II“:v
koo o . Udaya Kumar Mohanty
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Ash Fusion Temperature Range

Ashn Tusion charueleristies ol e e nidecate 1t coal sollen ot e et alune
of 1100"C undor mild reducing aimosphere The range 1§ mven belom
Table - 4.46

Ash Fusion Temperature Range of Seam HIE Top,
Vikal-E block, Talcher Coalficld

Sample Particulars | Ash fusion range (a1 MRA) C
| Bpe | S S | ] IS N ] — F
BLST100 | Fange 1190 (230 [ 1280 - 1290 1L
, | Mo ul's.‘tm:|ﬂ|35r| 2 2 k 2

Summury of seam parameters and special observations

Workable thickness of the seam ranging from 1 00 m 1o 490 m has  been
observed in 19 boreholes: Seam attans thickness more than 4 moin north-gastern
part and betwesn |-4 m in nonh-central part. In the rest areas (updip) seam is
less than 1 m. s incrop, occupving the south-central part only vamishes on the
both sides 1 e 2ast and west. Seam contmns 1 10 5 bands of less than | m with
total thickness of 01010 131 m. Seam is also free from bands in few boreholes
In- the myor pant seam 15 G 1o F in o grade Seam qualifies the stipulated

paramelers of B3 class of long Mame coal.

4.22 SEAM IVE
A, Intersections:
I Mo, af [ull seam intersections in boraholes A Mo
) Mo olincrop proving boreholes with part thickness Nil
i) No, of boreholes with part thickness due to faulting o Nl

v} No. of boreholes where seam is totally omitted due to faull Nil
v) Nao. of boreholes where seam is not encountered due to non

development. 16 Maos,
Vi) Total aren of occurrence 2 U2k’
Vi) Total workable area U A6s2km’
V : (15 7%)
R U2 G
k. Depth of intersections (roof): s e
Gl N
8 Shallowest % "#_ © 27.3I8°m -
oy (CSUEDN22)
i) Deepest 57 2305m
, ;P (CSLUEDNS)
II Sy =
=N
T o Tl
yor” KP Quauedor 1150
ok No. 7800K4 - 232G m"““i:iﬂ.
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O Floor reduced levels:

i) M i miem [ 29 (h
(CEUEDZZ)

i} haximuim 2065
(CSUEO0Y)

Stratigraphic position

Seam having existence below Seam VA and above Seam IIE Top represents. the

tenth position in the column starting from Seam (LA

Parting (with overlying seam}

Grev shale and carbonaceous shale predominantly constitute the parting with
overlying Seam VA, Thickness of panting, ranging from 1,73 10 7 16 m shows
increasing irends lowards north-east. The parting becomes more than 6 m m

north-easlern and north-weslem cormers

Thickness

Seam ranges i thickness from 0.00 1o 3.64 m showing maximum development
| e more than 3 m 1n north-eastem corner from where seam reduces in thickness
sharply and becomes less than | m in the entire block and pradually disappears

lowards up-dip direction in central and southemn parls

Incrop

Seam ncrops only in a limited area - south of boreholes number CSUE-022,
occupying fength of about 500 m.

Raoof and Moor

Rool 15 mainly represented by medium 16 coarse grained sandstone, alternate
shale and sandstone, Carbonaceous shale & medium to coarse grained sandstons

fgrm the foor. [ &
e M s
, ﬂﬁ'ﬁ ¥ 4
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I¥irt bamds

Senm 1s [ree from | m and above band and containg, § 10 3 nos, less than |m

barnds having maximum tolal thicknass of 095 m Range of dinn bands 15 given

bl o
Table — 4.47
Dirt band in Seam [VB, Utkal-E block, Talcher Coalfield
Lin bunds o
«[m thigk | i & ubwivg gk
Comestibile Kon-gunibusiible [otad
T Theckness Ma. Theckness i T hiclknuss Wi Thickness
Min il (TR T Ml a0 il i Wil il
ICSLIENRD) (CSUEO04) PSRN0
Pl i (.45 ul £.20 3 [3.45 Hil Hil
ILRETRIAR) | (CSUEORYY | (CRUFEDDE, | (CRURG0E) | (CRUEGM, | JCELIED23)
- 008 U6 & 023 1 -
Proximate Analysis & Gross CV
Seam ranges in quality from ungraded 10 Grade G In workable area sewm ol
Girade G except i the northem-most region whete gualin deteriorile 1o
ungraded
Table - 4.48
Range of Proximate analysis, grade and Gross CV,
Seam IVE, Utkal-E block, Talcher Coalfield
Particulars | On 6% RH & 40°C |
M1y A% | vme%] CV UHY | Grade !
ik ik n
; o cal’kg) | eal’kp) | UHV
BOS | RangeMin. | 5.0 43,1 224 A3 1658 | |
Range Max. i | 46.7 266 340 i ¢
Mo, of 4 4 4 i 4 d
samples
AM. 57 44 9 238 3430 17 €
| sD (15 1.5 1.8 1 iE2s | 3563 |
[1iH} | Range Min 43 43.1 215 3310 S0 UG |
Range Max ) 56.1 266 3640 2262 i
No. of . 8 3 3 X 5|
samples
AM. 51 /9 [ 234 | M2 | 1438 | G
5.D. .6 4.3 1.4
ghanty o,
mar Mo n i T
ydayn K\ Qutified 3°1560 A
Rer 13
T lﬂ"w a
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Long Mlame characteristics

Seam qualifies the supulated parameters of long flame coal of BS category Range

of long flame parameters is given below

Table — 4,49
Long flame parameters of Seam IVE, Utkal-E block, Talcher Coalfield
Particulars .. Un dmmf basis Maisture % al 60% RH
V.M % Gross C V. in | &40"C {on mineral [ree
k. calkg _ bams)
_ BCS oo | BCS | 100 | BCS | (160
Range Min 41.4 40,9 1362 | 7649 ' [
Range Max. 46.8 46 8 7728 7738 20 | 1y
No_of samples A 4 | 3 | % | 4 A .
AM 1 430 42.9 Tisdis 1705 11.3 o Je -
S.0 20 27 83 | 491 .2 vl |
Long flame Over 32 7500-8000 7-14 i
parnmeters for BS
itunmunous coal

Summary of seam parameters and special observations

Seam 15 workable only in northem part of the block. In up dip nreas cither it s

less than | m thick or not developed Seam contams onlv less than | m din

bands. Seam contains Grade G coals in the entire area, except in the northemn

most part where seam 15 ungraded

423 SEAM-VA
A, Intersections:
i No, of full seam intersections in boreholes 1T Mos,
i} No. of incrop proving boreholes with pant thickness il
i) Mo. of boreholes with pant thickness due 1o faulting Mil
vl MNo. of boreholes where seam is totally omitted due 1o faul il
r) No. of boreholes where seam 15 not encountered due 1o non
development 01 Ng. |
Wi Toal aren of cocurrence 2 BAS0km"
vir)  Total workable area | 15%0km’
[405%)
B. Depth of intersections (roof):
L) Shallowest ;1650 m
(CSUED24)
i) 22383 m
CSUEO09)
.--H._.{'-WT [: I?'u-l.'. ﬂ-_—"'-’fr.
.::1 ok *f : .,_;_I Udaya Kumar Mohanty
e Nu.;?f&{;ﬂm.. I.-'u 'r.' .',' : Lan b Recognised Qualified Person

il
B e T

' Rule 22C of MCR 1960
ot Elrdinlrutt;: ':h:-. 11016/8/2004 CA,
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L By Flooy redoced levels:
i Ml 139 25 m
(CELUEDNZA)
k) Maxmum K502 m
(CSLEDUR

Stratigraphic position

In the stmugraptic sequence, seam-Y A lies a1 eleventh positon im ascending

vrder and ocears m bebwesn seams=% B and 1V B
Parting (with overlying seam)

Corbonnceous shale, prév shale with thin hands of shalv coal'coal comsinte (he
parting with the overlving Seam VB, Parting, rangng n thickress from 179 4
1 65 m. 1 18 more than & m in three isolated paiches on the north. gast ond south-
wesl In rest of the aren 11 vanes between 2 1o & m excepl m south-sasiem parl

wlerg i thang down 1o less than 2m

Fliig kaess

Seam ranging in thickness from 0.00 1o 248 m & osttams workable thickness in
the northem, north-castern, south-eastem parts and 1noa patch in south-central
area Mon-development of seam has been observed only arpund borehele ChTU-

53 In remaiming area seam 1S less than | m tiek

Incrop

Scam merop covers the full width of the block and 15 thicker on the eastem and

western parts compared to central part.

Hool and Mloor

-?,.'I rll- I.
Both roof and floor of the seam are charactensed by ca:bgv(ﬁtnﬁ- ale -.uj‘ﬁ thin
shaly coal/ coal bands and Erey shale. i ‘t‘ﬂ: oy
IL o ; ‘- A-': :-
L aﬁt‘f ;,"-L-__;_ e
Job No.. 780004 i \:'.uf“ “ﬁ .:{ﬁ
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[¥irt bands
Seam contains il 12 bands. of less than | m thickness and ree Do Tme anal
above thick bands. The total thickness of bands varies from (1 14 10 11 84 m Range
of dint bands is mven below
Table — 4.50
Dirt band in Seam VA, Utkal-E block, Talcher Coalfield
[rirt bunds S S
=im thick T & above Thick |
Cumbuisnble Flar-sombiastible Tirial
| B, Thickeess Wi, Thigknesss Mo, Thivkmes Moo | Tlckness
hin Ml AT Hd 0.l Ial 0Lk Mil | =l
(CMTU101) (CMTLI146) (CMTLI0 ) |
hlax R ] 0.1% (2 {LRE il T
(EMTLdE, | (CWTL ] (ST | (CMTUEO0) | (CMTLI0, | JCM T
LIT0lé & oo ] 2499, UTOLE
USLIT Ry A LI —

Proximate Analysis & Gross CV

Foar THOU sample, seam contans mostly G and F grade coal, except in o small

paich on south-east, where quality detencrates 1o ungraded. Range of various

parameters is provided below

Table -

4.51

Range of Proximate analysis, grade and Gross CV,
Seam VA, Utkal-E block, Talcher Coalfield

Sample| Particulars On 60% BH & 40°C
M % A% VM%| CV LUHV | Grade
(k. (k. on
cal/kg) | cal'kg) | UHV
BCS | Range Min 56 311 23.6 20640 1434 i3
Range Max 7.0 501 312 3060 In56 E
Mool 11 11 11 7 Il il
samples

AM 5.3 413 26,9 476 2432 F

5D 0.5 5.7 2.5 650.2 6433
160 Range Min. 4.6 184 216 2060 827 LG

Range Max 6,9 539 312 3890 2718 F
No. of 16 16 11 7 16 16
. samples
AN 5B 443 26,0 3355 1984 G
S.D. 0.5 4.6 27 | 6659 | 5753 | i
; mvﬂﬁzf/ L o
TR n
Job Mo 780004, .J'. 4, 47 I'.'_’._.,",E;‘L";‘.ﬁum..a.'f. rﬂghﬁrm
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Ultiote analysis and special tests
Lillpisde anabosis s omdable Py 2 borelioless ondy The resolts syienmpresegd
el

Table - 4.52
L itimate analysis VM and CV on dmm( hasis, Seam VA,
ltkal-E block, Talcher Coalfield

P:lrlwulnrsi Vo | CYy I 'i'*'e'i- | H% | N4 Ny Elay " b

| _ ik ﬁ.'ll-"]_-.g} . . i QT
Min | 33 | a2 77493 41._5 | bR uTs | 2Ry
Mix, | 533 | 7oA [ 7ese] sae | 18 [ oo | 14T
No of ] % 2 - 2 3
| samples - |
 AM I 7238 (7e72| 48| 188 | o84 | 1365 |
| &b [ a7 | o025 11 K (00 0| |

Fhosphorus & Carbonate

Mhosphoerus and carbonate conlents are 0097 and 128-2 14% respeclin el
Hardgrove Grindability Index

HCl determined from only one borghole 15 59

Long Mame characteristics

Long lame charactenstics of the seam do not largely mateh with the prescribed

limmits Tor long Mame coal. Range of various parameters is given below

Table - 4.53
Long Mlame parameters of Seam VA, Utkal-E block. Talcher Coalfield
Parnculars __On dmmf basis | Moisture % a1 60% RH
YoM % Giross O Voan & ¢ (on mineral Iree
k. cal’ke basis) |
BCS oo | BCS | low | BCS T
Range Min 368 37.0 5012 5012 101 gLy I
Range Max 53.3 533 | 7653 | 7653 | 129 | 129
| ™o ol zsamples 11 i1 B ] 11 7
AM 166 461 7238 | 7195 114 14|
5D 4.7 4.5 Qoz.5 BUS 5 1.4 7
Long Name Oier 32 TH00-2000 e = ;-'-{-l
parameiers for BS L{_k"-ixd& i
| bituminous coal , /:ﬂ. . <
] i
Lov I oy lﬁa " .
.I h?ﬂ ;ﬂlﬂn Lr':'-:;:m.'l.!‘::: I.""
Al el 38 S
LA ST
Job Ne. 780004 a2 £24 48!
RN ‘uived &‘:‘:‘W"' cath



Ash lusion temperature range
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Ashe Tusion temperature range deternuned Tor one THEY sainple oder ould

reducing stmosphere is as follows:

Tahle - 4.54

Ash fusion temperature range of Seam VA,
Ltkal-E block, Talcher Coalfield

[ Sample Particulars ~ Ash fusion range (al MF.AJ_'E'_{_f-
Tipe- IDT HT .
[l | Range 1190 1290 + 140

No, ol samples

|

] | |

Summney of seam parameters and special observations

Seam VA shows existence i the entire block except in one borchole Seam

thickness ranges from 1 .05 to 248 m & 1s workable on the nonh, east and south

central parts. In rest of the area seam is less than | m i thickness. Seam contains
| 1o 2 numbers, dirt bands of less than 1 m thickness having maxumum (otal

thickness of (.88 m. Seam contains mostly G and F grade coal barmng uneraded

in a isolated patch in the south-east. Seam indicates long Mame chamciensticy of

B5 category of biiuminous coal

4.24 SEANM-VE (Ref, plute G-V1I)

A Intersections:

3 Mo, of Tull seam intersections in boreholes 27 Mos

1 Mool inerop proving boreholes with part thickness il

ity Mo oof boreholes with par thickness due to faulting il

1) No. of boreholes wherd seam is totally omitted due to fault il

) No. of borgholes where seam s not encountered due to non
development. 04 Nos.

vi) Total area of pccurrence 2 7239%m"

vil)  Total workable area 0 IRKOKm"

. Depth of intersections {roof):

1) Shallowesi

i) DE:,EE?[
i T
g oo A

)

id

0
Job No 780004

By

(14 3%)

1Z215m
(CSUED24)
21950 m
(CSUEY) |7

[
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B Floor veduced levels:

i Sinmum [4343m
[CHUENZ)

il Ml e - BET5 m
(CSLED0

Stratigraphic position

Seam VB 13 the twellth zeam from the botlom and 15 undérbam and overlmn

Seaom VA and VIB respectively
Partimg (with overlving seam)

The parting with Seam VIB, ranging in thickness (rom S 8O fo |2 70 m s
dormnantly represenied by grey shale and carbonaceous shale. Parting incroises
Frumt low parting cone, 0 the north-gastem pant Wowards up dip direchions on the

west where parting attans maximum thickness
Thickness

O of 27 boeeholes, the workable thickoess of the seam caneeme oo 102
4 #3 m has been obyserved in oonly siv boreholes. Seam 8 tuckest o the north
eastern comer and thing down o less than 1 m in up dip reion excopt on the
eastern parl. Seam s nol developed in twe patches, one i cential pant and oihe
arcund borehole CMTUILS3 In balance area seam hos thickness i et cen O3

(35 m

lncrop
Seam exhibiung WNW-ENE trends incrops along the entire sinke length having

less than | m thickness

Roof and fAoor !
S T
. i“,. :
g &
Kool and floor of the seam are shaly 1n nam:ﬂ']ﬂﬁng-cwhwatmm shale, grev

shale with thin bands -:d‘s!n:—:]y coal/coal. W

o
Job No 780004, | 4 aya K;lm"v:m-ﬁ A8
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et bands

Seam is free rom 1 m and above bands and containg penerally | 10 2 din bands of
less than |m thickness. The Details are given below |

Table - 4.55
Wirt band in Seam VB, Utkal-E block, Talcher Coalfield
= =T — Vit Tinsln S ==
< 1m lnck Liin & above sk
Combustible | Mon-conbustie Tetal
- _Ha Thickness | Mo, Thackness B, _ Tlstkness M Thicknei |

(X1 Hil [T Hil o Mil {1000 -
1 | ATz, | (CBATLIIN b (uTeaay |
Mux [TE] LAY | ) .51 s |55

GRS | (ESUEG2SS | (CMTLI43 (CSLUEDIR) | (CSLIEGRR) | (ORLIEORN

1 | & CRUEQ2Y, | o

Proximate Analyvsis & Gross CV

Coal scam on 1100 sample is largely of Grade G i quality, except in north.

eastern arén and in a patch along eastem boundary & in central purt where seam

becomes ungraded. The Quabty improves 1o grade F in a localised arca m

northem part. The range of vanous parameters 1s given below:

Range of Proximate analysis, grade and Gross CV,

Table — 4.56

Seam VB, Utkal-E block, Talcher Coalfield

Job No 7EQTDg

Particulars On 60% RH & 40°C
% e A% V.M.% C.V, UHY | Grade
ik ik 0
calkg) | calkg | UHV
BCS Range Min. 5.1 377 220 3020 1627 G
Range Max. 0.9 476 4.1 39440 2745 F |
No. of 3 9 9 B k) g
samples
AM. 6.3 4359 264 3467 1966, 1 G
=0 0.6 3.1 35 341.2 3821
| 143ch Range Mm. 4.5 7.7 205 22460 F172 L
Range Max, 6.9 51.5 341 3540 2745 : 1
No. of 11 11 4 3 11 11
samples |
AM. 57 46.9 256 iil6 1642.5 G
5.D. Wg: 4.1 3918 | 4775
.‘!_'_,-’n__- " ™ ii A 1 N .f
siEh 3 S L"I:T" o Bnt'f
E;'.,. - _“% uda‘r“ﬁ‘! t:du 'Ef alificd Pﬂiﬁﬁ
. L i SR,
4. 51 !:.1:‘ 4 “EH;:;‘.;DE" of E;E’dh
ol ¥ oh .. 2 M. Govi-
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Ultimate analysis

The results of the ulumale analysis are avalable for one borehole only which are

as Tollows:

Table — 4.57
L Himiate analysis VM and CV on dmunf basis, Seam VE,
LUtkal-E bloack, Talcher Counlfield

I T ik Bedin T

Particulars | Y M% | CV C% 1% Mo B O™
ik it
calkg) ==
Min. | 399 7099 | 7794 483 | 1R | 135 | 1546
| Max, 08, 1 TH00 | 7794 483 [ 185 | 135 | 1546
| No of Y 6 1 1 1 1 |
sumples |
AM__| 4% | 783 | |
S0 K4 2198 |

Phosphorus and Carbonae

Phosphorus and carbonate contents are U 11 % and UO97% respectivels

Hardgrove Grindahbility Index

HGH determuned (or one sample 1= 62

Long Name characteristics

Vartous parnmeters calculated for ascentmning long flame charnclenstics o

prven below, The coal of seam does not satishe all the parameters of long Name

charactenstics.
Table - 4.55
~ Long Name parameters of Seam VB, Utkal-E block, Talcher Coalfield
Marticulars On dmml basis Mensture % at (0% R
V.M. % Gross CV. in & 40"C {on muneral free
k callkg basis)
BCS noo | Bes | 1o | BES [ 1w
Range Min 39.9 39,8 7099 | 7099 10,7 | 104
Range Max a1 68,1 7700 7631 134 | 13.0
Mo, of samples 9 G f 5 9 111
_AM 488 | 484 | 7533 | 7497 | 122 118
5D, 53,5 89 | 2198 | 228 0.8 0.9
Long fame Ower 32 T500-8000 7-14
parameters for BS =
bituminous coal p.._-..-'«-'*,
i e .""-""... II‘,- :l'ﬂ-"'a
ll'\-"'l"‘/P,r t"'ﬂ' ?::‘ -"‘II"‘L : o =8 :'. Re)
Job No 780004 1;" 'f-'“%,l:i! ﬂ““w’ o o
L tiﬂ“ﬂ“ﬂ-l'l of
b 4940 gett
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Ash fusion temperature range

Vanous parameters of ash fusion temperature range avalable (rom cne borehole

sample are ziven below

Table - 4.59
Ash lusion temperature range, seam VB,
Utkal-E block, Talcher Coalfield

Sample | Partculars Ash fusion 3 :|.1|||=_|. al ""-11'!: A}
S R, [ || HT k1
JRLY Range | 260 | 360 sl L
L No. of samples 1 | |

summary ofF seam parameters and special observations

Seam attains workable thickness ranging from 1.12 m 1o 4. 84 m only. along the
northern limits, eastern boundary & ncentral pan of the bloek, In rest of the
area either seam 15 less than | m thick or not developed Seam contans largely
Grade G coal with the improvement upto Grade F in a small patch in northern

part. The coal of the seam does not satisfy all the parameters of long flame

charactensies

SEAM-VIB

A Intersections:
il Mo, of full seam inlersections in boreholes

(07T Mok
1) No. ol incrop proving boreholes with pan thickness Nil
)  No of boreholes wath part thickness due to faulting Wil
iv) Mo of boreholes where seam is totally omitted due 1o Fault Nl
V) Mo of boreholes where seam is not encountered due 10 non
development. 25 Nos
n. Depth of intersections {roof):
1) Shallowest 11880 m
(CSUEM3)
it} Deepest 208 80 m
(CSUEODY)
Floor reduced leviels:
1 thrnum'}ﬂ,q‘g/”/’_ 387l m
o yoa (CSUE009)
i) j}fwmmn i Sy 6941 m
iy & -5,, (CSUEN09) F ﬁ_
i M ' day
i B . anty
" Udaya Kum a Person
Jolb Mo, 7B0O04 4, 53- ot ‘il.n-nn:rnuud Iilhfh'-'d' Ra{?ﬁ“

Under B—L‘I.l.ﬂ i ﬁu:iw:.nﬁ‘ 'ch]
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Stratigraphic position

Seam VIE, beconung (he thirteonth seinm ol the Geliag Teom e Boklisg

overlun by Seam V1A and underlain by Seam VB

Parting (with overlying seam)

Seam € developed onlv In the nonh-eastern and norh-western parts havne 15
10 20,45 m thick parting with Seam VIIA, On north-east. partimg 15 mare, being
around 1510 20 mm companson to the north-west where 1115 about ¥ [ 2 m
Thickness

Seam shows localised development only in northern and north-wesiern parts
Seam 15 not workable in the block. Maximum récorded thickness 15496 m only

Except the above mentioned two patches seam 15 nol developed in the enlire area

Incrap

Seam incrop is expected in the south-central part of the block.

Roof and Moor

Roof is generally represented by grey shale and shaly sandsione whereas floor is
mostly composed olerey shale.

Dirt bands

Seam contains only nil o 2 number dirl bands of less than | m thick. Range of
dirt bands 15 given table-4.60. e

L " ™y 1 ,
Ef ?lh‘?::"w o t#
LE
aay? KU Tustifilien 170 T
UCT T Jac ofagae0t T,
et Faamlt s Co
1] :.' n{ 'B ol
Jab e 780004 b of 4 54
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Table - 4.60
Dirt band in Seam V1B, Utkal-E block, Talcher Coalficld )
1 bands .
- < |m ihick T & nfwrve Thick
Libustibile | Hus-sainbustble | Tustal e -1
Ha Thackness W Thigkness. o Thickeess Mo, | Thieknew |
tefum Wil 01z il 10 Hil 14 - .
VR LIEDA) (AL (b L2 5 |
Pl it 14 )] 010 il .22 -
(ORI | | POMTLIZER) | [CSLTERR) | (CSUEDOS) | (CEURDm | [CSUEDD) J
LRIy - = -

Proximate Analysis & Gross CV

Overall analysis was carriexd out for one sample. Results are given below:

Table - 4.61
Range of Proximate analysis, grade and Gross CV,
Seam VIB, Utkal-E block, Talcher Coalfield

| Particulars On 60% RH & 40°C
M A% [VvM%[ CcV UHV | Grade
{k. (k. an
| calkg) | calkg) | UHV
BCS | Range Min 53 42 6 24.4 - 229() G
Range Max 53 42 6 24.4 = 2791) G
Na. of | 1 1 5 | !
samples - —
oo | RangeMin. | 46 53.0 21.0 . 531 uG |
Range Max. 46 53.0 21.0 . 9 | UG
No. of 1 1 1 ¥ I |
samples | i

summary of seam parameters and special observations

Seam is largely notl developed in the block, barring in north-eastern and north-
westarn parls wherg it aflams a thickness of less than Im Seam conlmins

ungraded coal on 1100 sample. Seam is not workable in the entire area.

426 SEAM-VIIA (Ref, plite G-VIIT)
A Intersections:
1) MNo. of full seam intersections in boreholes 23 Mos
i) Mo, of incrop proving boreholes with part thickness Nil
) Mo, of boreholes with pant thickness due to Faulting Nil

1v) Mo, of boreholes where seam is totally omutted due 1o fault Nl
v} No, of boreholes where seam is not encountered due 1o non

development. 03 Nos,
Total area of occurrence ] 1.2(:33Lrn:
,J:A/)L\«-’T olal workable area 03258km”
h (14 4%
# o T‘:‘ F;H E_ ;
St 1.-"1..1 P arli -j"
- ,_-'; L" ribl ".Hl'lant.b'f
o i R g
ar B punﬂ.é;'i' A3C n[ MCR
i n_'l.
Vide Jatter Ne- :Fn.ﬂmnt conl
pt. 1.9.200° i of
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INTERNETION] EO RS TENTE

1. Depth of intersections {roaf):
i bl o, st ik A
(L TaRERS
i Deepest |93 3Fm
(CSLUe
K Floor reduced levels:
i) Minrmem [35 2m
OSLITT
il A mum « 33 N0 m

(CSLIER
stratigraphic position
In sequence ol coal seams, Seam VILA anmng the lourtéenth position [mom the

bottom and hies in between Seams VIIB and VIB

Parting iwith overlving seam)

Grey shale, carbonneeous shale snd alternate bands of shole and sandstone
venerally constitute the parting between Seam VIIA and VIIB Parine rangés
from 302 to 660 m and shows increasing trends from the north-gasiem and
north-western parts towards up dip region In twe patches, one i the south-

western pan and other in the eastern part parting is more than Gm.

Thickness

Seam shows thickness vanation from 0.00 to 2.10 m I attams more than Im
thickness in northern and eastern parts with reducing trends fowards updip
regions, beconing less than 1 m in thickness, Seam alzo shows non-gsistence in

iwo  patches. one in ceniral part and other near incrop The workable thickness
ranges from 1,13 10 2 10m

Incrop

Seam incrops m the central part of the block.

Kool ind Moor

Rool of the seam is generally composed of grey shale, carbonaceous shale with
thin coal bands and occasionally contain arenaceous sediments Floor mosth
contams medium 16 coarse grained sandstone, sandv shale and un;;r:ns:un;tl!\ g

ard carbonaceous shale

.p-"'“ ..-' ,.
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; Mo ohd -..:u ws # Sk
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et bands

Seam 15 free from 1 m and above thick bands and contains only 1 10 4 numbers

less than 1 m thick bands. In few boreholes seam 1§ free Trom dirt bands. Range of
dirt bands is given below,

Table - 4.62
Dirt band in Seam VIA, Utkal-E block, Talcher Coalfield
it bands
= ——— <1m thick Lm & ahove thick
Lo busirhle Nom-combusiible Total +
P Thickpes K Thickness o ik ss B [Tk s

idim Bl 02 Hil 013 Bl 0.1} il kil

FCSLEN (CSLEDRIZ S [CAUEDLR)
Hlax ¥l .31 i 063 (4 B3 kil il

(CHUIESR2G | (CSUED2E) | (CSUENK) | (CSUEDM) [ (CSUEDGMY | (CHUEDGA)

| | & Ak33)

Proximate Analysis & Gross CV

Proximate overall analysis results mdicate that coal seam 15 largelv ungraded
showing improvement upto Grade G around CMTU249 on the east and CSUEGI2

on the north-west, for Iy sample. Range of various parameters is Tumished

= i T

below:
Tahle — 4.63
Range of Proximate analysis, grade and Gross CV,
Seam VIIA, Utkal-E block, Talcher Coalfield
Parliculars On 609 BRH & 40°'C - |
% Al VM%| CV LIHY Cirude
ik (k on
cal/kg) | calkg) | UHV
BCS | Ranpe Min 6.0 324 21.7 230 1253 UG
RangeMax. | 7.6 492 281 | 4330 | 3518 E
No. of 5 5 5 3 5 5
samples
AM 6.7 40.7 243 3630 2356 G
5D 0.7 6.2 24 | 7432 | 8555 |
1106 | Range Min. 52 457 20,0 2510 523 LG
| Range Max. 6.0 55.5 234 3270 1765 i
No. of 7 7 5 2 | A
samples
AM SR 51.7 20.8 2890 973 LG
5D i3 34 1.5 5374 443.3
!
- by
| T oy v R
T D C o :
‘J.*".‘ = Euﬂt!-“;_ﬂt 12 ﬂ“fﬂiﬂﬂ‘
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Long Mame charvactleristics

Seam does nol has long lame charactenstics, The range of vanous parameters

calculated lor ascertaining long Name characters is given below

Table - 4.64
Long Mame parameters of Seam VIIA, Utkal-E block, Talcher Coalfield
| Particulars On dmmf basis | Maoastiore % at 60% RH
V.M % [ Gross C V. in & 40°C (on mineral free|
| k. cal'kg basisp |
BCS 1100 BCS M | BCS | T
Range Min 372 | 365 | 7i82 | 7188 | 103 | i21
RunLe Max 447 445 7512 7478 141 | 145
Mo, ol samples 5 5 3 | 2 5 - ?_____
AM. 417 | 4Ls | vaey | 733 | a3 [EE
5D 28 il | 86 2015 18 | 08
Long flame Over 32 TA(-BUO00 7-14
paramelers for BS
biturminous coal - |

Summary of seam parameters and special observations

sepm rangmg in thickness from 000 10 2.10, attains workable (hickness in
northem parl. Seam 15 not developed in two patches in the up dip regions. 1L
contuns nil 1o 4 numbers less than | m dirt bands with the maximum cumulative
thickness of (.63 m. In few cases dirt bands are not present i the seam, Seam
contlaing ungraded coal, except in two patches, one in the east and other in the
north-west where quality improves to G grade on 1100 sample

427 SEAM-VIIB (Ref. plate G-1X & G-XV)

A, Intersections:

1} Mo of full seam intersections in boreholes o 27 Nes
iy Mo ol incrop proving boreholes with part thickness Nil
nih Moo ol boreholes with pan thickness due to faulting Ml
iv)  No ol boreholes where seam 15 totally omitted due 1o fault Nl
vh  No. of boreholes where seam is not encountered due to non
development. Mil
vi)  Total ares of occurrence -2 1772km’
vir)  Total workable area | 9343km’

I,i' -\_)" f:/?;:’/\ll I.I = | B8, &%)
2L Vil

anty
Ud“"'?sl‘“"“" ““hﬂ';:ta e
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B. Depth of intersections {roaf):

1 Shallowest [2405 m
(CMELULST)

e} Deepest 184,60 m
(CSUEGDD)

C Floor reduced levels:

i Minimum 1399 m
(CSLED2G)

i hlanimim =0 20 m
(CSLIEDE

Stratigraphic position

The existence of the seam has been recorded at the fifleenth posilion in ¢olumn

from the bottom in between Seams VI Bottom and V1A
Parting iwith overlying seam)

Parting varving from 272 10 1061 m, 15 mostly represented by grev shale
carbonaceous shale, sandy shale, and rarely by sandsiones The pariing 15 around
S 1o & m thick m the central part showing decreasing pattern towards north-west,

becomung less than 3 m. In further north-west arens parting shools upto 7T ¥2m

Thickness

Seam vanes in thickness from 0.40 m to 4.95 m. Seam is thickest in the north and
eradually thins down towards south becoming less than | m on Lhe south-westem
par

Incrop

Following the strike direction, seam incrops in the central part of the block

Haool and Moo

Roof and Aoor mostly consist of grey shale and carbonaceous shale with thun coal

Arenaceous conlents are exceplionally present E
L - P Mu aﬁﬂ
uda?a Ku Tg“-aﬁﬁ“ ; 19\5“

af C i
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Seam 18 free [rom dirt bands and only less than [ m bands, | 0 2 i numbers with

maximum cumulative thickness of 0.60 m. Details of dirl band are given below

Table - 4.65
Dirt band in Seam VIIB, Utkal-E block, Talcher Coalfield
D Buines ) e e
< lm ihick | & mhwrve fleck
Combustibic Hor-coimbustibie | Terinl ) o
B [ Hu [ Thickmess | Wi [ Thickneas My T Thickees | M | Dheckioss I
Min il 1 TR il (.23 Bl i Hil | flul i
| AERUENT) | (UTUI) | S 11 R SN
M il [ ] | (.45 u3 ikl | W Hil |
RRE (CSLIRONSs | (LTG2E, (CSUIE O | (LITu2, (B
CRLIT LCRLTES, CRITEO0 l
LT (D Ihy, (R CRLIEN] ] |
nr | fe ]2} l

Prosmate Analysis & Gross OV

Provimate overall analvsis available for the 25 boreholes shows that seam larpely
contauns F 1o E grade coal with the extreme varation of grade From G D Tor B
sample. The grade improves in patches on the east and west, The range ol virnous

paramelers s piven below

Table - 4.66
Range of Proximate analysis, grade and Gross OV,
Seam VIIB, Utkal-E block, Talcher Coalfield

| Particulars | On 60% RH & 407°C |
M% A% [vM%| v | UHV | Grade
| ik ik o
| callkgy | calfkg) | LUHWV |
BCS | RangeMin | 56 231 | z32 [ 35 | 1se6 | G|
Ranpe Max. 2 | 463 322 ARTI 4760 D |
ool 16 i6 | 11 16y | {1
samples .
AM. T4 3L | 284 | 4126 312 | E |
SD._ |12 |64 | 24 | 5935 | 8391 |
Ehie R.tlr'll__: Min 56 | 231 232 3015 1503 i
Range Max 100 478 3232 4870 2760
Mo, of 23 23 I 12 i5 2
samples
AM 14 358 278 4069 2936 F
SD 1.0 6.3 24 | 6104 | BI14 | _
AT
ol /:{ —— _,.-"'ﬁ“ _“'ri ; I A
day Hum:r Mohanty g -
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Ultimate analysis and special tests

The range of various parameters of ultimate analvsis along V.M. and Gross CV
o unit coal basss is given below

Table — 4.67
Ultimate analysis ¥M and CV on dmmf basis, Seam VIIE,
Likal-E block, Talcher Coalfield

Particulars | V.M.% C.¥. C% H% NY% 5% Oy by

. (k_cal/kg) ) difl
~ Min 36.9 7107 [ 7739 464 | 1B | 07 | 13w
| Max 51.3 7812 | 7861 520 | 220 | 128 14 84

| Noof 16 11 7 7| 7 7 7
siumples - B . l B
AM 4.5 7481 | 7795] 483 | 192 [ 08T [ 1433
5.D, 41 2722 | 05 | 02 | 01 02 | 04

Phosphorus and Carbonate

Phosphorus and carbonate are  0.074 10 0. 111% and 0,55 1o 1.97% respectively
Hardgrove Grindability Index

Hardgrove Gnndability indices, available from six borehples show variation
between 32 10 62 for 1y sample.

Long Name characteristics:

Seam partially contains long flame coal of BS group. The range of parameters is

eiven below

Table - 4.68
Long Mlame parameters of Seam VIIB, Utkal-E block, Talcher Coalfield
Particulars _On dmmf basis Moisture % at H0% RH |
V.M. % Gross CV. i | & 40°C (on muneral free
(I k. callkg basis)
BCS 1100 BCS 1104 BCS 1100 |
Range Min. 369 36.9 7107 107 9.3 9.3 i
Range Max 51.3 k3 7812 7812 152 | 15.7
No. of samples 16 16 11 14 16 25
| AML 44,5 44,7 7481 T465 12:2 12.3
8D, 4.1 4.1 2722 259 1.8 1.5
Long flame Over 32 T500-8000 7-14
parameters for BS

g T g

: ¢ MO anﬂﬂ
- umal ooy persot
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Ash fusion temperature range

The range of softeming, hemusphencal and Oow temperature determuned under
mild reducing atmosphere 15 given balow

Table - 4.69
Ash fusion temperature range, Seam VIIB,
Utkal-E block, Talcher Coalfield

Sample Particulars __Ash fusion range (21 MRA) '
L tepe — IDT ____HT I
| BCS/T100 Range 1210- 1260 | 1290 - 1320 _+ 1400
B No of samples 3 3 _ 3

Ash composition

The ash composition for Seam VIIB sample, avalable for borehole CMTL 145

b5 as Tollows:

S100% - 5982, A% - 27 54, FeD:" - 397, Ti0:% - | 88, P00 - 00 b
Ca0% - 242, MgO% - 137, MoO% - Troce, 50:% - 032, k0% - 1 49 and
NaD% -0 79

Summary of seam parameters and special observations

Seam attmng workable thickness vanving from | 40 to 495 m in the entire block
except in south-western part Seam 1§ thickest {more than 4m) in the nerthermn
part and showmng decreasing pantern towards south m wpdip areas Seam
contains mostly F to E grade coal with extreme vananon from G 1o D grade for
LI sample. Seam exhibits long flame characteristics of B3 group, up 1o seme

extent
4 28 SEAM-VIII BOTTOM (Rcf. plaie G-X & G-XVT)
A.  Intersections:
1) Mo of full seam intersections in boreholes 21 Nos
i) Mo of incrop proving boreholes with part thickness Nil
i) No of boreholes with pan thickness due to fauliing Nil
v} Mo of boreholes where seam s totally omutted due to fault Wil
V) No. of boreholes where seam 15 not encountered due 10 non
dev2lopment. 02 Nos.
vi}  Total area of occurrence v e | BT Ok
vit)  Total workable area s M::_ s P 061 4km
I H ijﬁ 'IrllL_.
| [ ntt > (56.7%)
Udaya Kdmar Mohant
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B. Depth of intersections (rooaf):

i) Shallowesi 17.86m
(CELIENIR)

1y Deepest | 7% 40 m
ICSLIEGOW)

i Floor reduced levels:

i Minimum 132 03 m
(CMTL RN

i) Maximum - Tim

LESLIEDDY)

Stratigraphic position

The seam is overlain by seam-V1II Top and underlain by seam-VI1IB and occupres

the sixteenth position in the column in ascending order from borom

Parting {with overlying seam)

Parting with overlymng VIII Top seam 15 less than | m in northern and north-
gastern pants & exhibits increasing trend towards up dip regron Paring becomes
maore than 14 m in the orea, close o incrop. The range of paring s from 0.30 1o
|5 83 m Parung 15 mostly represented by grey shale and carbonaceous shale i

northern paris, while in up dip areas shaly facies changes inlo arenasceous

Thickness
The stratigraphic thickness ranges from 0.00 to 3. 55m.The seam 15 workable {1 28
1o 3.35 m) excem 10 & noarrow stredch in norh-westem part and o up dip regon up

lo the incrop. The seam (s not developed in a patch in the central pan

Incrop

SiEam incrops in the eastern and western pars only.

Roof and Moor
Carbonaceous shale, grey shale with thin coal bands generally Torm the rool of

:&%ﬁ%ﬂm Al places, roof 15 also composed of medium grained sandsione and
'tércnlguuns of shale and sandsione. Floor i5 charactensed by carbenaceous

shale with thin coal bands and grey shale, at places, . L P
' anty
mal M perscd
Job Mo TEOCDS 4, B3 Udg:’ilf';‘l u“hh;:llcnn; g;:_ﬁn.“.
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Drirt bands

Seam contains only less than | m thick dint bands ranging m nomber from 1w S
with cumulative thickness feom O 10 1o 094 m, Seam s Tree from | meooed abos o
thick bands. Detmls of dirt bands 15 furnished below

Table — 4.70
Dirt band in Seam VII Bottom. Utkal-E bleck. Talcher Coallicld

[ [T hasuls

| “Im thocl | Em & aberce i

| L bustible Mimgoibustible Twal i |
1 Bein, T hickness fon Thagkness Hix | Thiekoess M Flrickness |

r Min | il 10 ] .32 il | 016 Kil il
(CEUEDIS) ICSEIED23y {CELIEGTST )
Mok | i) ] i3 (1.6 [iE] 1,64 R T
[CHLTEOL2 | (CRUESLE) (UITH2E (LT k) (CSUEOZY) | (CSUED2N
| & 23 | | ] i

Proximate Analysis & Gross CV

Results of proximate analy sts show that for 1100 sample seam is largels in Gl
in grade. Seam also becomes ungraded in three patches. located m northem

western and south-eastern pans. Range of various parameters 1s given below

Table - 4.71
Range of Proximate analysis, grade and Gross CV,
Seam VI Bottom, Utkal-E block, Talcher Coalfield

Particulars On 60% RH & 40'C |
M Ala V.M% CV LUHY | Grode
ik (k. o
g) | calkg) | UHV
BCS Range Min. [ | 301 232 3620 160 r
Range Max EE | 465 290 | 4370 3601 E
No. of & i [ 2 (3] [
. samples
AM 77 36T 210 FOY5 2773 F
| sp 08 | 66 21 | 5303 | 8054
1K) | Range Min an 300 22,6 36200 427 LI
RangeMax | 87 | 564 | 290 | 4370 | 3601 | FE
No, of |3 13 fi z 13 I3
samples
AM 71 417 259 395 2169 ]
SD L1 | 84 | 27 | 5303 | j02L4&| — |
- LR T .
!-..\' - * & ﬁ?,,"r"‘/ b
nanty -
uuf““'{s.m?i LG ;
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Ultimate analysis and special tests

Fange of various parameters of ultimate analyvsis 1 given below

Table —

4.72

Ultimate analysis, VM and CV on dmmf basis, Seam VIH Bottom,
Utkal-E block, Talcher Coalfield

" Paniculars

V.M % cY. C% H% N 5% Oy % Iny
[ (k. cal/kg) .| i
M 437 7322 TT.98 | 4.65 L70 | e 13 30
Max. 4735 7584 7890 510 | L85 a0 14 6
MNo. of 6 3 2 2 2 2 2
samples ]
AM. 45 1 7475 T8 44| 4.8E 1,78 0 s |3 95
5.0, 1.8 136.3 0ny 03§ 0l i1 ie

Phosphorus and Carbonate

e hor 2 —

Seam contains 0.061% phosphorus and (.82 1o | 87% carbonate.

Hardgrove Grindability Index

HGI determined for two boreholes ranges between 39 and 68 foe |00 sample

Long flame characteristics

Seam pppears to contan long flame coal of BS group. The range of vanous

paramelers calculated is given below;

Table - 4.73

Long flame parameters of Seam VI Bottom, Utkal-E block. Talcher Coallield

Parbculars | On dmmf{ basis Motsture % a1 GO% RH
: V.M % Oross CV on & 40°C (on mineral [ree
B k. cal'kg bhasis)
Ir_ BCS 1100 BCS 1100 BCS HILE
| Range Min. 437 434 7322 7518 122 122
Ranpe Max 47.5 472 7584 7584 13.7 1 4.6
Mool samples [ i 3 2 0 13
| AM 45 1 448 | 7475 | 7551 | 130 131
5D I8 15 | 1363 | 447 06 | 06
Long MName Ower 32 TS0 B0 7-14
parameters for BS
briuminows coal .
w 7
" = -
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Ash Tusion temperature range

Vo parameters of ash fusion temperature range are given below

Table —4.74
wsh Tusion temperature range, Seam VI Bottom,
| tkal-E block, Talcher Coalfield

Sample Particialurs Ash [usion range (al MRA) °C
wpe T HT FT
BCS 100 Hd.'l'-:." B 1290 + | 4{N)
i ol samples’ | | 3 |

Summary of seam parameters and special observations

Excepl i1 nurrow stretch m north-western pan and mn updip region uplo incrop,
.eam aitaing workable thickness ranging from 1.28 10 335 m On [100 sample
basis seam contatns mosth G o F grade coal with exception, being ungraded in
norhemmaest, western and sowh-edstem parts 1o palches Seam- appears (o

comam charagiensues of B group of long flame goal

b 20 SEAMA N TOP (Ref. plute G-AT & G-XVT)

A, ITntersections:
1) Mo of full seam intersections in boreholes 1% Nos
1) o of ingrop proving boreholes with part thickness 01 No.
i “o of boreholes with pan thickness due to Faulting il
i) so of boreholes where seam 15 totally omtted due 1o fault @ Nil
V) “oool boreholes where seam 15 not encounterad due 10 non
development. (1]
Vil Total ared of occurrence - 1.6448km*
%i) Total workable area - 1.6448km’
[ 100%])
! Depth of intersections (roof:
i} Shallowast 1930 m
(CSUED2ZE)
1} Deéepeast 17145 m
(CSUEND)
C Floor reduced levels:
ik Mimmum [31.6T m
(CELEG2E)
i1} Masimum _ « 35. 15 m
! L 1{_‘51._|Euu'3}
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stratigraphic position

seam attwning the seventeenth level in column (rom bottom s overfan by (he

thickest coal zeam of the block. namely seam-1X and underfain by seam-VIIl
Bottam

Parting (with overlying seam)

Parting, ranging from 0.28 to 4,70 m 15 represented dominantly by carhonoceous
shale with thin shaly coal/eoal bands and grev shale Parting exhibits low zone,
being less than 1 10 2m, in & north-west south-east trending »one i central pan
and high zone more than 4 m in a patch on the north-east In pest of the aren

parting vanatons are gradual. m between 2104 m

Thickness

The seam depicts umiform thickness, around 3-5m. almost in the enfire area with
low #one of less than 2 m in thickness on the south-west. Seam s workable i the

entire ared with extreme effective thickness range of 1.32 10 5 Wm
Incrop

Seam ncrop. showmg WSW-ENE trend 15 consistent throoghow the sinke length
having around 50 m width on the east which thins down 10 abow 15 m on the

wast,
Roof and floor

Roof 15 mostly constituted of carbonaceous shale with thin shaly coal/ coal
bands. while Noor 15 largely made up of carbonaceous shale and grev shale At

places, floor 15 also represented by intercalations of shale and sandstone and fine

gramed sandstone,

Loty - K it
e - hanty
P B Udaya Kumar Mo
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Oul of the 1% boreholes. intersecting the Tull thickness of the coal seam, only one

dirt band of more than 1 m thickness. having maxaimum thickness of | 4 i 14

present in 5 horeholes. Seam. generally contans less than | m bands, ranging 1n

number from | 10 5 and i total thickness from 022 1o 1 62 m. Seam i< [ree [fom

dirt bands in 4 boreholes. Details ol bands are given below

Table - 4.

75

Wit band in Seam VIII Top, Utkal-E block, Talcher Coalfield 3

I bands

~1m thick bm & above thick [
L venbiishilale Non=combastible ] B
| :'-III hicknes Mii [ckmess | M rl'l.lﬂ-.n:& Mo Thiek ness
Ml 0,20 il 0z il 0.2 THd | i "1
1 IESEROZRS (CRTTI209 (CMTLIAS |CRLTEG S,
a | 4B k] 0 | o5 | |6 ] I o
UMY, | oM e | sestienony | (OSLIEG20Y | FOMTUEMY, | (CSULRG2D) | (ESUEMLE | CSLIFag
CRL BN LSL EODG & | (e, 118,
CRLTELZ Y CSETENZN) 1 Wl (2N

Proximate Analysis & Gross OV

Choerall analy sis results indicate that the seam 15 generally G 1w F grade in qualinv.

having improvement up 1o Grade D in eastern and south-westem pants for 1100

sample. Range of vanous parameters is given below;

Table - 4.76

Range of Proximate analysis. grade and Gross CV,
Seam VI Top, Utkal-E block, Talcher Coalfield

Particulars ~ Dn 60% RH & 30°C )
M% A V.M %% CW LIHY Crade
13 3 an
calkg) | calkg) | UHV
BCS Range Min. 6.0 12.5 243 3580 2207 5]
Range Max | 9.6 428 | 323 | S50 | 4967 | C
Ma of 4 4 4 3 4 4
samiples N
| AM B4 | 301 27 | 4390 | 3598 | E
- sD |6 5.6 36 | 802 | 11386
[ 1M Range Min .11 19.5 24,0 3580 1 6% ]
Range Max il 6.1 32.2 $310_ | 4967 C
| No of 9 19 3 3 19 19
samples
[ | AM | 1 386 e 43540 2393 | F
5D, 09 69 40 §70.2 8313 |
b g
o el cen
afl !d ek ll'l{l‘“ i St el n
ok ﬂ“‘u?mﬂ‘:’-ﬁ c_h_l i
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Lltimate analvsis

Lilnmiate analy sis s ovaikable for one borehole sample: The results bie piven
bl

Table —4.77

L Itimate analysis, VM and CV on dmmf hasis, Seam VIH Top,
Likal-E block, Talcher Conlleld

| Partsculars |

v M5

CVv % H'%w W% b e Elsn i by
(b calibg) I (R S
Min 42 7496 | 7RS9| 4065 | 392 | 074 12 14)
Max 459 | 7738 [ 7859( 465 | 392 | 0w 12w
Mo of 4 3 | 1 I ! | |
samples
. AM_ | 359 7604 | i |
| S, 1.5 1232 | |

Phosphorus and Carbonate

Phosphorus and carbonate, as determined lor one sample are U O8R40 and | 32%

respectively

Hardgrove Grindability Index

HGT determuened for two samples are 57 and 61

Long Name characteristics

Values of the vanous parameters required lor ascertaming leng flame characters

of the coal show that seam marginally belongs to B5S group. The range of

parameiers 1= given m table-4. T8
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Table - 4,78
Long flame parameters of Seam VI Top, Utkal-E block. Talcher Coaslfeld
Particulars On dmmf basis Motsture " il 7y RH
Yo Y Gross C vV on & AT (on memeral e
! k cal ki __ basis)
BCS [ 1100 [ BES | oo [ BES | 1l
Range Min 424 424 | 7496 | 7406 | 113 | 1l 3
Range Max. 459 4549 TI38 0 TIaR | 137 |34
No of samples | 4 |4 _3 N . ik
AM. 439 | 442 | ve0d [ Te04 | 125 123
5D | 3 1.5 133 | 33| 13 | us
Long MName Oner 32 TEOO-RH KD 714
paramelers for BS |
biturminous coal - 1

Ash Tusion lemperalure ranse
Data avalable for vanous stages of coal ash fusion s given below

Table - 4.7%
Ash fusion temperature range, Seam VI Top,
— Utkal-E block, Talcher Coslfield

Sample Particulars | Ash fusion rance (st MRA) 'C
lype | 18]} S - ! B N i
BCS/T100 Range | 12401270 | 1316 - 1340 - 1400

| MNo. of samples ' S l 2 2

Summary of seam parameters and special observations

Seam incrop is also avalable along full sinke lencth Effective seam thickness
ranges from 1.32 to 3 90 m with extreme gqualits vanations from Grade Goio C
General thickness and quality of the seam 15 3 10 3 m and G o F grade
respectively. Coal seam marginally satisfies the stipulated norms of BS group of

long flame coal.
4.30 SEAM-IX (Ref. plute G-XI11 & G-XV1I)

A, Intersections:

1) Mo, of full seam intersections in boreholes 13 Nos.

1) Mo ol incrop proving borehales with part thickness i Mos

i) Mo of bareholes with pan thickness due to fauling Nil

nj Mo of boreholes where seam 15 1tally oputted due 1o fault Nil

V) Mo of boreholes where seam 15 not encountered due 1o non-
development Nil

vl Tolal area occurrence j | S306km

v} Total workable area B e B 111

.i'. - T (s B

4]
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B. Depth of intersections {roof):

i Shalloweast I8 12m
(CSUEOD2LS

1) Deepest 13950 m
{CSLUEMEY

( Floor reduced levels:

il M rmum 13852 m
(CSUENZE)

it WL -20 75 m

(O SLUEMRY

Stratigraphic position

Seam 1X 15 the thickest seam of the area and 5 presarved of eighlzenth position
fram bottom and third position from top in the column. It lies in between Seams
X and Seam VI Top

Parting (with overlvimg seam)

Parling with overlving seam ranges [rom 30.37 1o 53.50m and charactensed by
the orenaceous sediment mainly medium 1o line graned sandstone Coarse
cruned sandstone and intercalations of shale and sandstone rarely occur a5
parting Parting 15 maximum (more than 50 m) in a north-west and south-east
trending narmow zone in northemn part with reducing trends towards all directions

I becomes less than 40 m in south-westem part and i between 40 1o 51 m i the

remaining area
Thickness

Stratigraphic thickness of the seam varies from 25 19 to 34 52 m while effective
thickness ranges from 19.30 10 3222 m. Seam is thickesi at the north-eastem
comer showing decreasing trends towards west and south. Thickness of the seam
15 largely i between 24 (10 27 m in the entire area except in central part in updip

regions where 1115 less than 20m. In incrop region effective thickness ranges [rom

3.0 10 20.55 m. e
L-l‘p'ir_;_a_'f' : o _E?::Ezn
N uday3 5 QU heR 1T
' i
g R 11 R o
i ] ] r.l i &
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Incrop

Seam inerop, measuring about 1330 m strike lenuth o <priad over around 3%

area of the seam occurrence Width of 1he merop 15 about 300 Mmoo west
becomes shghtly more in central pari and then reduces 1o less than 2000w on the
east

Roof and floor
Rool and floor of the seam arg mosth composed of carbonaceous shale with thin

shaly coal / coal bands Grey shale also constilutes roof at ploces

D¥irt bands

Seam 15 hughhy banded. In full thckness zone. seam contwns | 1o 4 number morg
than | m bands with the cumulanve thickness ol 1 8016 589 m and sharng 6 10
23% of seam thickness Less than | m thick bands rangimeg i number and ot
thckness from 8 10 2] and 296 1o & 24 respectively, occupy 12 10 22 of seam
thickness. All the bands are generally composed ol carbonaceous shale with thin
shaly coal ' coal bands and occasionally grev shale: Inncrop 2one. more than | m
bands are ml 1o 2 in number with toetal thickness ranging (rom | 48 0 405 m &
share 34% of seam thickness Less than |m bands are present in all boreholes, in
3 1o 13 numbers with total theckness of | 45 10 5.22 m and share 11 1w 24% of
seam thickness Details of band For full seam thickness zone and incrop 2one are
given below:

Table — 4.80
Dirt band in Seam IX, Utkal-E block, Talcher Coalfield

Full thickness zone:

Dt hiands - |
L thick i & abwive tlisck
i bezezible Ham=comhostibbe Tiaal
Py Thickness s Thiskness | Wi | Thigkiess M I'lschneai
i [Ek 220 Ml [ F i | . L] | B
IEMTLEAS ) (OMTUTES) | (CHUEGE2) | (CMTLES ) pCMTLN4S )| oCSUEND2, | (CSLIEMD)
T
ax [ 574 | [ 1. 56 21 B, 24 4 3 R4 |
(CMTTII2E, | (CRUEDZT | CSUEGE) | (CRUENXT | cCMTUE2Y )| (CSUTEDEE | (CSEFy | qOCMTLIEF|
L sLIEODN, |
i, 013 & |
2Ry
'ir '-.1'*.:- ""i =
- T .
a 'I"I-w“ |
pers® .
uda?%‘f‘;’"&ulﬂﬂ“d 5 1960 ¥

Job Mo Ta0obd
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Incrop zone (part thickness) ;

~ it el )
ol ki I1'r|.1hi|.'_L____ ], Lint 6 alwera '|||-.,-|
. Ciimhustibile ‘HNom-combustibie ol .
| M, Thickness hi T Thicknes | M Thackiens | Win. i |,:_:T',;;'.Z_.‘
Bin M 0,70 i 026 03 |45 Wl [l
| CCEUEDIRY | (CSUEOIRY | (CRUESID) | (CRUENIDS | jUSOEO3E| | (CsUEI2R) it P
Mo I 414 iT] 246 | i3 3 Y
(CSUIEDRY) | (CSUEQ2Y) | (CMTLIIGS, | (CMTULES)] (CSURDID) | (CSIIE020) | WO A, | oStED T
LT3 g | LT &
- =k R 1 D40

Proximate Analysis & Gross CV

Overall analysis data available for full seam thickness zone revenls that seam |
largely of Grade G in quality on Iy basis. The seam 15 of Grade F in & limnited

area on the east In the incrop zone also, séam is grade Goin quality. Range of

vanous quahty parameters for full thickness and part thickness in incrop #one is

furmished below:

Table —

4.51

Range of Proximate analysis, grade and Gross CV,

Seam IX, Utkal-E block, Talcher Coalfield

Full thickness zone:

Pamiculars On 60% RH & 40°C e
M'a Al VYM%! CV UHY | Grade
k. ik o
_ calkp) | calkg | UHY
BCS Raonge hMin. 6.5 330 266 3330 258[ F
Range Max 74 38,4 283 | 3330 | 3449 | E
Mo. of & 2 2 l 2 2
samples
AM, 7.0 337 275 - 35 F
8.D. .6 38 1.2 - bld.3 ]
LRI Rampe Min, 5.0 3BT 248 4350 1310 1]
Range Max 73 492 248 | 4350 | 252 F
Mo of 13 13 i I I3 I3
samples
AL &3 453 248 L7370 L]
e 0.6 2.9 - 333.7
IF | Range Min 6.7 468 24.4 1517 G
Range Max 67 468 | 244 1517 G
Mo, of | 1 | 1 | |
samples
| /
LTl P
) . Moh
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Ferergs worme (puart thickness):

cmpdi
AwTinmatioanL GoRsuLTARTS
m

Particulars On 0% RH & 30°C
M A% [ WM%] CV. UHV | Grade
k. ik 0
ool calkg) | calkg) | UHV
BCS | Range Min 7.6 113 254 | 30 | 2182 G
Ringe Max 7.6 413 254 KR 2152 G
Mo off 1 I l 1 I
| samples
00| Range Min 57 426 238 [ 30 1227 | UG
| Range Max 6.7 4549 2348 3020 2097 G
No. of f h | 1 i 6
samples
AM G4 | 460 - 1674 G
R - o4 1 2 331l
P | FangeMin | 63 | 498 | 227 | 215 | 1131 UG |
- | RangeMax. | 65 | 498 27 | 175 1131 UG |
No of 1 | | I 1 !
samples |

Ultimate analysis

Ulmate analvsis 1s available only from one borehole Volatile matter and

calonfic value on “dmmi™ basis and details of ultimate analysis are given below

Table - 4.82
Ultimate analysis, VM and CV on dmmf basis, Seam IX,
Utkal-E block, Talcher Coalfield

Particulars | YVM% | CV C% | H% | N% 5% Oy % by
- (k. callkg) diff
Min. 43.7 7452 | 7832 463 | 181 | 072 14.32
Max. 453 7715 7852 463 | 181 | 072 14,32
No, of 3 2 | 1 1 1
samples —
I AM 44 7 7584
| SD 0.9 1860
Le ﬁf’“
Phosphorus and Carbonate N e A
o :
Phosphorus and carbonate conteénts are (0,11 I%ﬂ_iﬂ!] 1 7% respectiv _mll:;f

‘knhﬂﬁvfn
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Hardgrove Grindability Index
Hardierove gnindabihity index, as determmed [ar ong sample on Ly basis s 61
Long Mlame characteristics

Parameters, calculated for ascenaining long Mame characlenstics, indicate tha

seam may contam B35 group of coal uplo some extent. Detmls are given below

Table - 4.53
Long Mame parameters of Seam IX, Utkal-E block, Taleher Coalfield

Particulars On dmmf basis Morsture % oal GOt H |
VoM %% Gross OV in & 20"C (on mineral Tree |
L callkg _ bassy
_ i BCS [ EEE BCS [ 1100 RS Ly |
I-‘-.unsn: % TS 437 45 8 7452 | 7240 I2 [
Range May 453 46,4 7713 7730 13.9 R
| No of samples 3 i 2 2 3 )
A ML 447 463 T584 TAES 12.3 12.7
D (14 | 4 186,00 347 | R
Long lame Over 32 T500=-2000 7-14
pammeters for BS|
| bitummous coal

Ash fusion temperature range

Ash fusion lemperature range determined under mild reducing atmosphere for one

sample s given below

Tahble — 4.84
Ash fusion temperature range, Seam [X,
Uthkal-E block, Talcher Coalfield

Sample | Particulars Ash fusion range (at MEA) 'C
[ Bypwe 1DT ____HT FT .
1100 Range , 12940 1340 + [ 4(K) |
No. of samples | 1 ] | _'

Summary of seam parameters and special observations

Seam IX, the thickest seam of block, ranging in thickness from 25 10 34 min dip
side oreas 15 hghly banded The seam contains 1-4 bands of more than 1 m with
cumulative thickness 1o a maximum of 5.89 m whereas less than | m bands are 8

ta 21 in number with the maximum thickness of 6.24 m. The efTective thickness,

IHﬂ- '[I“n'
e [ 5 KUM=t ned Peloen
ot rsoos  ae e,  UdaNel BEHEheCy
‘;' " ﬁwﬂ“ u-m!mt'::‘[ Ha. ‘?nﬂli K. ce
\ Papsin vide Jetefina of Pfois
), o . é..ﬂy" Gov
Mo



lwmubma i) Goasu ity

in Tull theckness gone s around 24 m on an average, The seam largely contains

Girade G showing improvement o Grade F m a linuted area on the east

Seam incrops in the entire sinke length with the width about 300 m on the west

and less than 200 m on the east In incrop rone seam contans O erade coal

Incrop occupies aboul 25% aren of seam occurtence Seam may conlain BS

vroup of long flame coals opo somé extentl. This 15 the mon seam which

substantially contributes power grade coul resenve

Mo of boreholes whers seam s totally omutied duse 1o Tault
Mix of borehales where seam 15 not encounterad dug to non

|505m
(CSLE3)
2.6l m
(CSLIENE)

13351 m
(CSUEOMIZ}

131 SEAM-X (Ref. plate G-X111 & G-XVIT)
A Intersections:
i Mooof full seam miersections in boreholes
i) Moo of merop proving boreholes with pan thickness
t) »o of boreholes with pan thickness doe to faulting
)
W
development.
ik Total area of occurrence
vil Total workahle area
. Depth of intersections (roof):
i Shallowast
i) Déepest
| Floor reduced levels:
1 Minmum
i) M aximum

Stratigraphic position

335 m
(CSUEOUY)

[ s
Wil
Ml
il

Nil

0 ¥630knT

0 77583km°
i B

Seam lies al the mneteenth position from bottom, in the sequence of coal seams. It

ic presenad in between overlving seam-X1 and undertving seam-1X

Parting {with overlying seam)

Parting 15 mmnly constituted of grev shale and imtercalatons ol shale and

sandstone. Parting rangmg in thickness from 7 15 o !l_fﬁ?.-m,haahfg'h thickness
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zone {more than 10 m) in central part. from where 1t reduces in all direclions In

northern most pan parting 15 around % m while on south-westemn and south-

eastern paris, il 15 less than § m
Thickness

Seam thickness ranges from 0.40 to 3.40 m. Seam becomes less than 2 m n
gastern and western parts and less than | m near mcrop m central and south-

eastern paris, Workable thickness is from 102w 340m
Incrop

Seam incrops along the entire strike length. Width of the incrop 8 more on the

wesl 10 comgparison 1o the east
Ruoofl and Moor

Rool 15 charactensed by the carbonaceous shale wilh thin shalv coal” coal bands
Altemate bands of shale and sandstone, sandy shale and grev shale seneralls

constitute the Noor,

it bands

Seam 15 free from dirt bands of Im and above in thickness. Number and
cumulative thickness of less than 1 m bands ranges from 1 10 4 and from 017 10
(195 m respectively, Seam is also found free from bands m few cases Details of
bands are given in table-4.85.

I'Table - 4.85
- Dirt band in Seam X, Utkal-F block, Talcher Coalfield
Drirt bands
Rangc S e Im & above thick
’ Combustble Non-cambustible Total e
B Ma. Thickness Mo, 'I‘hiu:hlleas Ha. Thickness Ma. Thickness
. 010 : 0.17 017 |
hin Mil (CSUEN01] Hil (CMTU249) Ml (CMTU249) Mil Mil
M {2 032 13 .80 04 (h95 Mil Nil
T [(CSUEN20) (CSUEN20] (CSUEN09Y (CSUEDDS)| (CSUE0DS) (CSUENS)
| f’l
e -
N o 1
:'.- % b o MGoEl Udaya Kumar Mohanty
Job No. 780004 ym~= | o ml 4 77 Recognised Qualified Person
=30 i Under Rule 22C of MCR 1960
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Proximate Analysis & Gross CV

Baged on overall analvsis date, Tor including band samples. seam s uneraded
guality in the northerm pan improving 16 Grade G m north-eastern and i updip

region In incrop region seam is lareeh ungroded

Table - 4.86
Range of Proximate analysis, grade and Gross OV,
Seam X, Utkal-E block, Talcher Coalfield

Particulars On 60 RH & 40°C _
W% A%y | YoM OY UHY G
tk | o
1 | ealhg) | callhg)  UHY |
BCS | Range Min | T2 3506 23R | FEM) | IIERT . G
RangeMax | 74 41.7 216 £l AT F
Mo of 1 4+ | 3 I T £ |
samples . e _ | L
AM 13 W4 | W3 . [ FSeF F
- 5D | Ol | 30 | 17 | | S8
00 | RangeMin | 35 | 414 | 216 | 350D ) Tod UG
Range Max 7.3 3.9 =8 | 20 | s 0 O
| Mo, of |1 [ i | [0 i
I samples | R |
AM ol 02 | 28] 1138 UG
5D 5 42 20 323

L'ltimate analysis and special tests

At present, résults of ultimate analvsis are avalable far one borehole only which

are as follows:

Table - 4.87
Lltimate analysis, VM and CV on dmmf basis, Seam X,
Ltkal-E block, Talcher Coalfield
Particlars | VM% | CV. | C% | H% | N% | 8% | Owmy% by
TH— (k. calkg) diff
Min 379 7204 | 77200 S500 ] 190 [ 200 13 40
Max. 449 6 1315 | 7120 500 [ 190 | 200 | 1390
Noof | 4 2 1 | ! 1 | '
samples | ' PO e
| AM | a7 7305 | s .
5.D, 4.9 14 8 i '
. R
et T B x
3 Kumﬂl{ig‘ "fn.
Job No. 780004 =ised B, 4 s
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Long flame characteristics

Coal seam does not satisfy the stipulated parameters of long Name coals Range of

vErous parameters is given below:

Table — 4.88

Long Mame parameters of Seam X, Utkal-E block, Talcher Coalfield

Parmculars On dmmi basis Moisture % a1 60% RH
WV oM % Gross C WV on & 40°C (on muneral free
kocallhg | basis)
' BCS | Iloo | BCS 1100 B'T._S_l_ [10d)
 Range Min 379 374 | 7294 | 6686 | 118 118
Range Max. 4496 488 7315 TOTH 135 [

No. of samples 4 4 2 2 4 S
AM 4.7 | 446 7305 HEB2 127 135
5D 49 | 50 148 [ 2772 0% n7

Long (lame Over 32 7S00-R000 7-14
paramelers lor BS
briumimous coal

Summary of seam parameters and special observations

It 15 & thin seam in comparison  to the overlving and imderlving seams and

ranges in effective thickness from 0,40 to 340 m Seam is less than Im only

the close vicimity of the incrop, in central pan and south-eastern part, It incrops

over the entire stnke length. Seam is free from Im and above din bands and

contams only | 1o 4 less than 1m bands with the maximum cumuolative thickness

of 095 m In some cases seam does not contam dirt bands Seam 15 mostly

ungraded in the property. Coal quality also improves to Grade G in himmted area

432

SEAM - XI (Ref. plates G-XIV)

A,
Kl

i)
i)
vl
v}

Vi)
vit)

Intersections:

No. of full seam intersections in boreholes (% Mos
No. of incrop proving boreholes with part thickness {12 Nos
No. of boreholes with part thickness due to faulting Ml

No. of borehcles where seam is totally omitted due 1o fault Nl
Ma. of boreholes where seam 15 not encountered due to non

development.
Total area of occwrencea
Total waorkable area

=y
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B. Depth of intersections (rooafl:

1) Shallowest |B32 m
(E by

i) Deepest 6 28 m
(5L Eiwig

L Floor reduced levels:

1 Mimmum 136 559 m
1O B2

n Maximum i3 Wb
(USLEIRI}

Stratigraphic position

Seam X1, the voungest and topmaost seam ol Barakar Formauon having twentieth

pogition in the column 1n ascendme order. overlies seam-X
Farting (with overlying seam)

Seam s overlun by 1852 1065 28 m thick strafo contimmy sl alluvium and
weathered rocks in upper part The strmia below weathéred rock 15 mmunly
composed of medium to coarse praned sandstone with intercatations of shale and
sandstone Fine grainad sandstone and grev shale are rarely present In incrop
zone, overlving strata is BOO to 11,535 m thiek having soil, olluvium and

weathered strata

Thickness

Stratigraphic and efTective thickness of the seam ranges from 1 15 10 956 m and
15 10 6,89 m respectvely for full thickness, Effective thickness 18 more than §
m in the northemmaost area and reduces towards south and north-east. Seam thins
down to arcund 3 m on south east. north-east and to less than 1 m on the south-
west In incrop area 3.64 and | 05 m pant effective thickness has been intersected

in twio borehaoles only

a--.ﬂ-_""
| f P “ﬁ".;---”""
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Inerop

==kgam incrops along the entire stnke length. The incrop occupies around 108 m

width on the east, which narrows down to aboul 50 m and agmwn becomes aboul
73 m in central part Further, width of incrop decreases to the extent ol about 25

m o (he west,
Roof and Meor

Roof of seam is represented by carbonaceous shale with thin shaly coal/coal
bands and grev shale Carbonaceous shale, grev shale and alternate band of shale
and sandstone wsuslly form the floor

[irt bands

Seam contmins 1 1o 2 number din bands having thickness more than 1m with the
cumulptive thickness vanation of 1.05 to 452 m. Such bands share 13 to 50%
height of the seam Seam is also free from such bands in two boreholes. Numbes
of less than 1 m bands reaches to a maximum of 9 with the ol maximum
thickness of 259 m. These bands occupy 13 to 33% of seam tluckness  All

bands are composed of carbonaceous shale with shaly coal / coal bands, gres
shale. Detals of bands are given below;

Table - 4.89

Dirt band in Seam X1, Utkal-E block, Talcher Coalfield

Dirt bands |
<|m thick Im & above thick |
Conthustble Mon-combusnble Total
Mo, Thickness Mo Thickness No. Thickness| Mo, | Thickness |
hdiny il 015 Mil 313 Hil 15 Ml 1.05
(CSUEG01)] {CSUED]S (CSLIED1S (CSUEG21)
Maox 113 1.39 (5 1.20 = i . 7 S I -
(CSUENN4] (CSUED20)| (CSUEN20) |[(CSUEN20) (CSUEND4|(CSUEN2N) (CSUEMG | (CSLIEMIN)
. & 020 | & 009 .
.~ P
el mar Mohanty
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Provimate Aagalviis & Gross 'V

Based on overall prosomale analvsis seam 15 ungraded m the entire block except

m nonh-gastem cormet where quality improves o Grade G for 1100 sample.

Table - 4.90
Range of Proximate analysis, grade and Gross CV,
Seam A, L ikal-E block, Talcher Coalfield

Parculars On 60fh RH & 40'C
LEL A% | VM%| CV. UHVY | Grade
(k (k o
I I caltkg) | calikgy | Ui
| BCS Ringe Min T il 3 246 A450 ITI0 | G
I | RangeMax | 74 | 451 | 269 | 3490 | 2317 | G
Me, of i i | 3 | 3 k.
samples. |
AM 32 q29 | 254 1981 | G
| sp 02 2.4 1.2 304
100 | RangeMin | S0 433 | 318 | 2425 | sl0 | UG
| RangeMax | 7.3 547 252 2423 1917 G
[ Noaof | i g | 3 [ & 8
samples |
AM. by 07 | 230 1022 | UG
. 5.0 03 36 | 19 435
T I' Range Min | 54 532 | 202 | 1993 i3 | UG
| RaneeMax | 63 590 | 223 | 195 (R UG
No. of 2 2 2 | 2 | 2
| - samples
T AM. 59 561 21.3 351 ﬁ UG
|_ 1 sp 06 41 15 478 |
Ultimate analysis
Data available for ulizmate analysis is given below: /
’ Table - 4.91
Ultimate analysis, VM and OV on dmmf basis. Seam X1,
Utkai-E block, Talcher Coalfield
Particulars | V.M.% cV C% | H% | N% 5% | Oxy% by
_ A I ¢ - 1) ) daff
Min. dir 3 230 T980) 530 | 210 {160 1220
Man 47 4 2294 | 7980) s30 | 200 [ 060 [ 1220
| samples | | |
AM 46,7 262 | - - i -
- 1 S A = = R . 4
5.D. (1.6 453 | - | I:Miﬂi
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Long Mame characteristics

Seam does not containg long fame charactenstics Data calculaled for

ascertaiming long flame charactenstics is given below

Table — 4.92
Long Mame parameters of Seam X1, Utkal-E block, Talcher Coalfield
Particulars On dmmf basis | Moisture %5 al G0% RH |
V.M % Gross C V. in | & 40°C {on mineral free
' k callke basis)
| __BCS 1og | BCS T1umk BCS | 100 {
Range Min, 463 46.1 7230 | 7189 13.3 139
"~ Range Max. 474 484 | 7294 | 72712 | 139 153
No of samples 3 i 2 " TR i
[ AaMm 46,7 469 | 7262 | 7231 | 137 145
5D 06 13 453 | SB7 83 | 07
Long flame Over 32 TA00-8000 7-14
parameters for BS
bituminous coal

Summary of seam parameters and special observations

Effective thuckness of the seam generally vanes from 3 10 5 m However, the
extreme range s 1.15 10 6.59 m. Seam 15 more than 5 m thick i a small area
i northern part and thing down to around 3 m in South-eastem and north-eastemn
parts. At south-western comer thickness reduces to less than | m. Seam merops
all along the stnke length. On 1100 basis seam contmns ungraded coal in the
entire block with the exception in north-eastem comer where quality improves to

Grade G, Seam does not satisfy the sipulated parameter of long flame coal

433 QUALITY OF COAL SEAMS

Varous quality parameters of all the coal seams viz. lIA 1o X1 are summansed

below in table- 4.93,
S
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I B TIONAL GORSULTENTE
Table - 4,93
Summarized Cruality Details of the Coal Seams
Fiwal Thickness (m) | Thepatly uf Prusimise analyais B [g umplos Groda 1% | 1FEY Grade |
[ Rt | irccumEnge mnd) i G0 BRI & S0 1 b cal by kozal kg in
Tarlmre Shaligraphs: | Tecu= LI
| Frumimi | Toimi Y ARy WhPs | UvARS
| k| | 15058 I 156 E0 &5 6528 50T | dRR-5AT | 2VE2EE ) MR i sHEeY | Eo-g
Farimy | 7 1%-1 1T | 1
] iakbah | adban | jsps CRETT] §575 [ 304450 | Baae 3T LQRE LT MWE-Z | L |
[ Taming | MI43.53.80 ' —
(Y oF 19182 | 1 MRE 22 JR12 13950 SOLTA | AETAR] i ] LN ST LK) [ERTTE] O-F
Tartmg | (F2RE 0
VIH Tap | §32-0%3 | L3g-Ammr | DOAN | E7LAS | BB-01 | [05461 | Jalrs | 45 bA50 | PSRBI0 | IRw-emT | D
Harving I 30-15.838
T | oAm-EAY | nomesas | bTam ITRHE | ST | 30 -6 | TR0-200 | 45 4472 | Mxeaitn | dol-ann| | LOEE
Parting 23 10sR
I T S R T W T T TG E N T e T )
Mgy "'-I'IT::E'HI
i ORI [ OR300 | TUzsT | Rabh | A | 0] | B Tan | S | Lo
| Tanmg | 152038 : B
[ Wi T T BT 1% EE) ah FEE o i G
Wanmp | TR i |
%/ MBS | ULAaL | 0 | J0RA0 | 48608 | 371000 | 0e-54.] | #8008, | | W0 | L IegTd | LEr |
amimg (B ]
VA UO0-248 | DON-E4R | ThB0 | ZILED | A6-h0 | TB4-500 | LRILT | JTAEE | BLEE | 83T20IR | DO
Tadmg | LT=TaR | T
Rl | Tohser | DORERl | B | BiaE | A0 (BT (I [ Ted | e | eiEy TUoD
Irimg | = 2011 I T
ik Top 0 (b Tl Qm=4.mq 1746 ra R sl EWTA | 37510 | J02-FA | FRASATD | FETISI0 | I0FLEERS | [IG-F
Parting 0 TH-H, |9
CTIE B | Q00830 | GOG-3AF | 2547 | 24380 | 476M | 530001 | 205-264 | S6.0-b5h | MI0-A110 | [4--R0RE | G
Paming | OnS-1003 |
(NIK] LIRS TR AR TR L Lt 1 25100 AT040 | IN6-H0H | ME-2H3 | 23 ALE | 28Rdled | 2274042 | UHGE
“Taming | 0A-RGS
HL% Tep i (. 205 =208 ¥rAn 2625 675 | Mukdf A | IRT-I08 | TG0 | TIA0ANA | 1TEGEES | UG-E
Panmng 1. 80T 03
A Fal | 000480 | GO0 1% | 1935 | 6604 | 4,700 | M 4-a60 | 231002 | 380248 | SEA0-1940 | [NOA29 | G0
Tarimg | 0.40-12.30
[T mE DOOA 1S | QiKe31S | 3200 | ZTIZ | R6GA | 307-328 | 326-297 | 5030k | JA120 | [117-3366 | UGE
| Tarlmg | A1 —
(I[N (AL Rl (AR TR TR 67,10 0 45 9 A 24N aan L) g [}
Tarting | J.%-18.72
TR QUM% 27 N3 AL B3 Fipe | 2291 | W2S00 | 415518 | TIe-sE0 | MAL-ETY | 1O-E
Paring =8 e B8
[ Aklds | Moklds | 0568 | e | 4278 | IT0A0R |30l [R50 | AHiN0 | 1500l | LG-E
i B
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434 COAL RESERVES

Taotal twenty Coalb seams. vie T1A. 1B 11C, TTE. HHEA- Bottom 104 Top. 1003
IHE Bottom, 1IE Top, IVB, VA, VB, VIB, VIIA, VIIB, VI Battam, V11 Top
IX, X and XI, are present i the block. Out of which only three coal seams X1
IX and V1[Il Top show consistent development with more than 1 m thickness
over the entire area of occurrence n the block All other coal seams, barnng
Seams X and VIIB, exhibit impersisient development Seams X and VIIH
though developed in the entire area, also have thickness below 1lm in a palch
Seams 11C and VIB are thin and attain unwaorkable thickness through ow the
area. Development of coal seams with maximum thicknesses has been observed
on the northem pan of the block whereas in southern part, the thicknesses ol all

the coal seams have been reduced and unworkable even not developed at places

Thie assessment of quarriable potentialities of the block has been worked out

taking floor ol Seam A Bottom as guarry base.

It mav, however, be noted that Seam 111A Bottom shows wide vanations in i1ts
thickness over the block, being well developed in the down dip side and
becoming even unworkable / not developed in the up dip side areas. As a result
this seam does not have workable thickness over major part of the block on up
dip side, The overlying seams - Seam IIIA Top, 111D, lIE Bottom, IE Top,
IVB, VA and VB also show similar charactenstics, particularly on the up dip
remons. This has made substantial parts of these seams including Seam 111A
Bottom unworkable starting from their incrop pesitions in the up dip side 1o a
distance of abow 350 to 1800 m in the down dip side. These seams. including
Seam 1A Botom therefore, offer workable thicknesses not from their merop

pesition but [rom a depth of about 65 1o 200 m, in respect to quammy base on the
foor of 111LA Bottom,
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Basic Assumptions
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Comal shaly coal ol 1 m und aboy e thickness occurnng at roof and Moor of
the saam have been considered well within the seaim. in those cases nlso
where underlying and overhving dint band 1s thicker than the coal

Cuantiaty e and qualitative assessment of seam i= basad on the effective
thigkness

i) all the combustible and non-combustible bands | m and above In
thickness ond (o) thin coal/shaly coal band sandwiched in thick dirt bands
with 1the cumualanye thickness of 1 m and above hove been excluded from
the seim thichness 1o calculme effecove thickness. Quality data oy ailable
[rom the boreholes fallime m unworkable areas has also been 1aken into
account At the nme of draving the isograde lines.

All roserye estimated [rean the block have been considered as proved
COlUL G

Stnce ol the coals seams conain hieh volatife. hizh mosture. nonscoking
titurmingus cogl, the grade of coal has been ascertmned on useful heat
value i accordance o Nonfcation Mo, 2ZROT2 1824 di 07 1 84 issied
s Memsiy of Enerey, Deparment of Coal.

LUseful heat value has been calcul sted by wsing formula UHY = §900-138
I A%=%"a) where A% and M"% are ash and mosture contents of the coal
determined ot 60% RH and 40 °C/ calculated on equilibrated basis

respectively

Barners have not been lell anvwhere in the block and reserves estimalos
are {or the entire block.

Volume of coal has been  computed grade-wise, depth-wise,
coal overburden cut off rabio-wise by measuring the area between the two
successive isochores and multiplying the same by the averaee thickness
value ol corresponding isochores,

Specafic gravity for each grade of coal has been calculated for 1100
sample byv the formula: Specific gravity = | 28 + 1% Ash content of the
LeAm

The prade-wise specific gravity congidered for convering volume of coal
mio tomnage 15 as follows

{For Grade © 1.47. Grade D | 33, Grade E 1,38 Grade F 1 66, Grade
.73 and Ungraded 1.81)
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Imman s B Tars

1 Computation ol gross seam-wise coal resenoes has been done through m-
house reserve eshmation module by gsang @ifechy @ thickness, useful heat
value and specific gravity und cenerated in MINEX

11 Met coal reserves have been obtmimed alter reducing gross reserves by
1

T2 The reserves have been estimated separately Tor full thickness and merop
Fones

] N reserves estrrmidion Bas been made from the areas where seam is |ess

than 1 m thick ar tor the seams v less than 1en thickness sn the

entire block.

The details of the seam-wise & urade-wise coal réserves are piven i Table 494

Table - 4,94

Seam-wise and grade-wise coal reserves (Sel proved b,
L tkal-E block, Palcher Coalfield

ol o _"L'irr o il T in b L I_|T;El-'u:rd“
|sewm | Geaded | Grade D GradeE | Grade ) Gradeds | Tl i
| Al | (AT 0 A2 | T3l
x | BT T I BRI ETIE
E: T [ 1 3= INesy | =ioaiT ]
[ VIl Top o BoTie | Dd4iFr | 4 k4 LN, | TN
VI Tlat AT [iisg | 14172 3 35M4 [ERET
T TRIE I057s L3342 | 3303 TR
VILA | TNIREE T TRE] e
Vi | wniLd | e | EAFRS R
VA TN TR R 23718 [INEr]
IVH . | e _llnlﬂ'-l 1T Il &5
CTIIE Top. - (1 KI5 04600 | a7 BAAT] 01 KA
IE Hot 6] Zhaah | hwand 57205
1D 05 IR 7 70l [EXTAT] S
1A Top 0 1652 L113% | u63lT | G108 0 1202
[11A Hat [TNTXITE] [ 3023 AGTHT | 02767 iz
[1E LLNEEEYS fiugd | o614 | (K134 {10154
[1§L] | o01E (1 AT 1. REAT 253N {10300
1Ly Q028 | {814 Lids| T L
Total | 0.0010 | 0.3853 | 4.0590 2552700 834206 113393 9.0916
", of total . = = [ Y i
A insiny 2 [AREE| 158 I3 Ti:37 . 92 3R} 7421

Sum total 113.393 Mt net proved coal reserves from seam-X1 to [LA (9.0916
Mt of ‘ungraded’ coal reserves is shown seperately) have been estimated in
Geological Report for Utkal *E” block, out of which 109.37 Mt are from seam
X1 to ITIA Bottom. %% of the wtal coal reserves are of the grade G & F.
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CHAPTER -V

MINING TECHNOLOGY
Deposit Appraisal

Utkal-E block is rectangular in shape with notth-south length of 3.5 km and
east-wesl width of about 1.3 km Thes block contwmns 20 seam sechons,
from s oungesl seam X1 Top 1o seam A General dip of seams s towards
north, with seams incropping i the south. General 1opegraphy 18
undulating, sloping towards north with many small ravines covenng the
toral area. These (low channels are carmed by two main nafas towards ngrth
and meet Singhada Jhor River which forms the northern boundary of the

block. The area is traversed by two minor faults in easi-central pan with

maximum throw of 10 m The dip is varving lrom 5-6°

Seam I1A to Seam VILA are generally thin {upto 3 mj and are nol devéloped
in many parts of the block, particularly in southem part Younger seams
(VIIB 10 X1 except VI Bottom) are well developed and occur in the
northemn part onlv. Seam X ig thick (average 32 m) but hghly mierhanded
As already explained in chapler 1V, seam X1 has been sub-divided m three
sactions namely, X1 Top, X1 Middle and X1 Botlom Seams IC & VIB are
not developed in entire block and seams LA, 1IB and [1E are not developed
in the quarry area and are not considered, In effect, there are 15 coal
sections [or extractions. The effective quarry floor wall be seam I11-A
Botiom or I11-D whichever occurs with workable thickness and quality

Seam 111-A Botlom occurs at a maximum depth of about 227 m within the

mine area proposed. Quality of coal 1s mamnly grade G.

Due to improper development and thinning of coal seams in the south, it is
sugeested that few bore holes be dnlled to prove precisely the incrop of

workable coal geams before commencing mining operation
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Thickness of weathered mantle including sol 15 around 1% 10 200 m
Thicknass of imer-burden berween séams van i dilferent honsons
Prominently, thick inter-burden 18 obsérved between seams VB & VII B

(2535 m o 3750 m) aid seams IX & X (3037 mto 55500m)

Seam-wise and grade-wise et geodogical reserve wathm block areqi 113 39
M1y has been given m table 4 5 (p 487) wath 10% peolowcal loss Detmls
of net geological and mineable reserves within quams have been given later

in this chapter.

Durgopur reserve forest occurs alone the entire wadth of the Block on the
south. There are patches of village forest all over the bleck and a village

named Gopballaypur is situated at nonh central part
Mine Boundanes

It 15 observed that coal seams are gradually (hinmng down wwards south.
even 1o less than one meter, while there 15 increase in all paring
thicknesses. No coal seam below VII-B 15 consistent in southern part. Thus.
mcrop of seam VII-B has been considered as southern surface working
limit of guarry. Strpping ratio in area between incrops of seams VII-B and
VI Top 15 very lgh but has been included 1n mine boundary, keeping
conservation in view This part will be worked in last phase of quarry

working.

The HFL data of Singhada Jhor i1s not available. The HFL value haz been
gsiimated by survey from exasting road-bndge about | 5 km downstream
Central and eastern aréas along Singhada Jhor fall below estimated HFL
As a protective measure; an embankment has been proposed along southern
niver bank. Top of embankment is al least 1.5 m above estimated HFL The

detmls of mine boundaries adopted are given below
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Mine Floor

Floor of seam IHA Bottom has generally been considerad as the mine
Moor However, in the southern part where the seam is less than | m thick,

seam LT D has been (aken as mine floor.

Surface Boundaries:

North: Quany surface boundary 15 drawn after provision of embankment, 3
m away [rom southem bank of Singhada Jhor and 5 m zafetc widih
from toe of the embankment Thus the width of barrier on surface
from Simghada Jhor vares from 18 1S mio 28 43 m

East: Quamy surface boundary 1s 15 m away from the block boundary 1o
accommodate service road, power line and lencing

south: Quarry surface boundary 15 surface projection of quarry slops 10
lully excavate seam VII-B and extending down 1o seam 111-D

West:  About 30m bamer 5 kept to accommodate nala diversion
ststutory barmer & safetv distance

Mineable Reserves

Within the mine bpundanes detailed in the previous paragraph the
mncable coal 18 estimated a8 67 49 Mt with corresponding overburden of
2us i Meoum The overall stripping ratto works out 1 305 gumt Mine
hle worky pm 1o 36 vears al the tareet capacity of 2.0 Mty with build-up

and 1penmnyg of production noinitual and elosing vears of mming activit
Methodology

Followme procedure 1s adopted for nssessing muneable coal. overburden

and partings

i Extent of gach coal seam and mtervenmg partings are projected on
the quarry slopes Grade wise areas between Iwo successie 150+
chores! jso-parung lines are measured and multiplied by gy erage
thickness 1o prmive af volume Coal volume is muluphed by prade

C‘f{’f spegiic sravity o amyve ol (rroxs Geological Reserve Coal
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seams having thickness less than | m and grade below G are also
separalely calculated and added to overburden volume Band
velumes for seams X1, IX & VIl Top have been estumated and
added to overburden volume

Grade-wise specific gravity 15 shown in the following table 5 1

Table - 5.1
Seam Mame Specific gr_av_i_ly (Licum )
c 147
| D 1,33
E 158
¥ | i
G 173 -

i) Net Geological Reserve has been arnved after providing 10% loss on
Gross Reserve to account for geclogical uncertaimties,

Followang Table — 5.2 1s the Net Geological Reserve os caleulmed for the
quarny profile.

Table-5.2
NET GEOLOGICAL RESERVE IN QUARRY (Mt)
GRADE-C GRADE-D|GRADE-E/GRADEF GRADE-G/SUSTOTAL
SEAM-XI 0.00 0.00 000 | 000 010 010 |
SEAM-X 0.00 000 | 000 BOO0 | 0SB 0.58
SEAM-IX 0.00 0.00 0.00 110 | 3728 38,38
SEAM-VII TOP| 000 0.07 0.31 342 258 | &3
SEAM-VIIl BOT| 0.00 000 0.05 0.68 087 1.61
SEAM-VIIB 000 | D24 0.85 3.20 1080 | 8538
SEAM-VIIA pO0 | 000 0.00 000 0.08 006
SEAM-VB 000 0.00 0.00 0.00 014 0.14
SEAM-VA 0.00 0.00 0.00 0.51 0.67 1.18
 SEAMJAVE 0.00 0.00 0,00 0.00 0.24 0.24
SEAM-MMETOP] Q.00 G.og Q.00 020 3.56 3.76
SEAM-Il EBOT| Q.00 L.00 Q00 1.03 4.23 5,26
SEAM-I D .00 .00 046 2,00 21 567 |
SEAM-Il ATOP| 0.00 0.00 0.7 0,20 020 o.57
SEAM-Il A BOT| 000 000 | 054 102 | 062 1.58
TOTAL 0.00 031 | 238 14.37 53.83 70.89

i) Due to multiple seams of different thicknesses and in-seam bands of
more than | m thickness, Mining Less has been estimated for each seam
separately to armve at Mineable Coal quantty, Mining loss depends on -

i} losses of coal in roof and Moor of seam
1) losses of seam while cleaming roel of bench
) losses of coal during selective mining for =1 m bands

iv) losses of coal dunng transporiation
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Seam-wise mining losses are given in table 5 3 below

Seam-wise Mining Losses for each seam

Table - 5.3

I TLRM R T EousLL TRATE

Grade Mlining Loss (%) 1
Seam-X1 .75 '
Scam-X 13,80
Seam-1X 213

Seam-VII Top T3
Seam-VIII Bot. | 1 2.80 =
Seam VII B 778 S
Seam-VII A 1363
Seam-VB 13.65
Seam-VA 1255
Seam-1V B T 1293
Seam-111 E Top 925
Seam-111 E Bod. 6.10
Seam-111 D 3.0
Seam-111 A Top 1195 =+
~ Seam-111 A Bot, 853

Table 5.4 shows seam-wise, grade-wise mineable coal while iables 5 5 and

5.6 show sirata-wise overburden within the quarry configuration

Table 5.4
Seam wise Grade Wise Mineable Coal Reserves

Fig. in M1
GRADE-C|GRADE-D|GRADE-E | GRADE-F \GRADE-G| suaToTaL
SEAM-XI 0.00 .00 Q.00 0.00 Qs 009
SEAM-X 0.00 0.00 0.00 0.00 050 0.50
SEAM-IX 0,00 0.00 .00 1.08 3647 37.55
SEAM-VII TOP| 0.00 0.07 0.29 3.18 2.40 5.92
SEAM-VIIBOT! 000 .00 004 0.61 0.78 1.41
_ SEAMVIB 0.00 0.22 078 254 102 | 4986
_ SEAM-VIIA 0.00 0.00 0 oo 0.00 0.05 0.05
SEAMVE 0.00 0.00 0.00 000 0.13 0.13
SEAM-WA 0.00 0.00 000 L4 0.58 1.02
SEAM-IVE 0.00 0,00 0.00 0.00 0.21 0.21
SEAM-Il ETOP| 0.00 0.00 0.00 0.18 3.24 3.42
SEAM-Ill E BOT| 0.00 0.00 0.00 096 358 4.94
_SEAM-IIl D 0.00 0.00 0.43 2.83 2.0% 5.35
SEAM-IIl A TOP| 000 0.00 0.15 0.17 018 0.50
SEAM-Il A BOT| 0,00 0.00 0.49 0.93 002 1.44
TOTAL | 0.00 0.29 2.18 13.30 | 51.72 £7.49
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Table 5.5

Seam wise Top Overburden and Parting

IATER M Tk C ML THNTS

Fig in Meum

Particulars _ T Tup I_EIB ] Parting

Ahove Seam X1 | L6 15 -

Lhove Seam X ' 210 53

Vhove Seam- l"li A 1554
shove Seam AW Top | 145 Lo

Above Seam-VII Bottom | f 07 B 65

Abose Scam VI 663 083 |

Above Seam-VIl A - 105

Above Seam-V B 4717

Abuove Seam-VA - 63
L ll:llu L_‘!_L_u_rfl_ﬂ-_'ﬂ Ll - i 70

Above Seam-HIE Top - i |
Abayve Seam- 111 Bottom : 246

Abvve Seam-111 D - 13.68

Advve Seam-11A Tap - |27

Above Seam-11FA Boattom - | 6%

Sub-total | 1757 i 145,06

Seam wise quantities of coal, which is considered as waste is given below

Table 5.6
Seam wise Un-graded coal, less than | m coal and bands {Mcum)

1 ! :nﬂ-*

Particulury Unf:l:f:d Lexy :::]“ v Inseam hand Totn|
Semm-X1 _“;': IIIE aud LHT 258
[Seam-X 067 {106 : (.73
Seam-IK z = 287 257 |
Fﬂm—'m"l'll Top Z % 24 024 ;
-¥111 Bottom 0,0 .33 - (4l
m-%T11 B = 1414 g REA ]
Seam-V1I A 015 65 3 0,80
m-VEB 009 060 : 0,69
|5¢am—"ﬂ'..'|.- : o | - | omw |
Seam-IV B (109 14 0,43
Seam-I11 E Top 104 013 - 017
Seam-I11 E Bottom - (03 - 013
F»:-m-lllll 5 0l a0
Seam-111 A Tap - 0006 1 (it
?:Eum-lll A Battom 2 {103
Sub-total 321 304 40% 11133
Total overburden 205,96
stripping Rate | 3.05
Fone _,.--1":.9-1"‘: 2
| -ty Jaiad < ais
Lidaya KUT; ‘a0l 5
- .cognised %ﬁfﬁ :
.der Ruls © <
e lettar ™o _wbly
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Geo-mining Characteristics

Table 5.7
Geo-mining charactleristics

INTERRRTRINNL ConsdiLTaNTS

SLNo.|  Particulars  Umit #.‘!ﬂalu:. ]
1 Chuarry floor arca ha 11039 |
2. |Cwmarry surface arca ha | _<il18
3.  |Mincable reserve Mt G744
4 |Overburden__ - Meun 208 96
5 |Stripping ratio cumi't | ANs
. | No. of scams/sections® Mo, |3 |
i Cupacity Mty ' ) |
B [Life Yars | 36 |
2, Average seam grodient Degroes SR |
1t | Stmke length (nlong floor) 1 |
Maximum m | KTS
Minimum m i S
__ 11, |Strike length (along surface) _ _
_ Maxinum — | om | M
- _ Muimimum 2, U
12 1 Quary depth
Maoximum m 2T AL
Minimur m_ | ws |
13 [Quuarry perimeter m_ [ 4|
14 |Dip-rise length .
Along floor iy 1273
Along surface m 1750 |

* incloding bottom and top sections of seams

Mining Scheme

Justification for Open Cast Mining

More than 75% of coal in Utkal-E block [alls under grade-G and occur up

to a depth of 227,50 m In view of multl seam deposit, coal quality, mine

depth, opencasl mining 15 envisaged Tables 58 & 59 show thickness

ranges and average values of vanous strata,

Table - 5.8
Thickness of coal seams
Seam nanme Range {m) Averuge thickness {m)
Scam-X1 Tap 1-1.90 1,63
Seam-XI Middle 1-1.90 125
Seam-X1 Botiom 1-1.75 1.35
Seam-X 1-3.40) | 50
Seam-TX 25 19-34 52 2398
Seam-VII Top 1.32-6.53 3.4
Seam-VTII Bot. 1-3,35 |60
Seam VI B 1-4 9% 2.68
— e ——
Moha
T o '5’3—?/&/ - ydaya KUTETsca Persed
e 2. wary RecoBRlfC 3C o Eﬁm CA,
ik uin wToalE. 7 Under Buld “5a0168/200°%
P e ;1:- 1.9.20 ﬁn?\li- o€ Indis
MoC
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' ﬁlum e TR T N er E.J.. thickmiess [mp J
| Scom-VIlA | |3 | ' L
 Scom-VB 1 | -4 84 ' | 5 ]
Seami-V A — -3 44 ! | b3 1
Seam-1V B -3 4 E T
SeamdlETop | 14| 23
Scam-Ill E By, _ [EET R -
Seam-111 D) T i
Seam-111ATop _ 12 118 : 1 72
Seam-111 A Bot BT ¥ SR
Table - 5.8
Thickness of partings above different seams
Particulars Runge (m)  Averuge thickness (m)]
Above Seam X T15-11.87 9 56
Above Scam [X MNAT-53F0 | 4342
Above Seam-VIN Top | 103288 __ 0§
| Above Séam-VII Bottom | DOS-[8Hs T Hib
Above Seam-VIIB | 3721061 T
Above Seam VLA | 302-660 44
Ab-u-.; Seam- B | 283857 S0 ! iﬁii
M'H:u'.: Szami=y A ! | T4 1 - ! i 426
| Above Seam-1VH | LTI 515
_ Above Scam-1IIE Top | 437-119] 561
| Above Seam-lIE Bonom | 1289 148
- Above Seam-I11 [ L LAR-ITER 1231
Above Seam-I11 A Top FET 204
Above Seam-111 A Bowem | IRS-T62 | 410
2801 Mining System

Multi-seam deposit, varying seam thickness, great imtial depth (Seam 111 D
at 128 m depth) requires flexible minmg operanons. Hence shotel-dumper
svstem is envisaged, This svstem also offers convement mining operations
o deal with sudden cccurrence of unworkable and poor quality zones and
olTers flexibility for easy up-gradation The technology 1§ well-known and

advantageous to get skilled manpower.

As the average dip of seam 15 around 6°, muning parallel to coal seam strata
15 suggested. Thack parting horizons would be worked by developing level
benches 1o reduce OB exposure. Maximum bench hetght will be 10 m while

bench width for working benches will be munimum 30 m to accommodine

o At e
.il.,'r‘il."-—'-f -T _—..-"--"'l'-_'_d_d-

o16/8:2004 C
; 1Itltl'.":ll-lm :t? D-:ru of B78
- M. Govt. of
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blasted material, haul road and cables. Thin horizons will be clubbed
together up o a height af 10 m though each will be excavated separately
Angle of individual bench slope will be 70"

In view of large number benches, inter-bench marching mvolved and
varving thickness of strata, hydraulic shovels which have better
maneuverability are envisaged Considering the total nnnual workload
thick coal seam 1., seam-IX and thick pamings between VBVIA and
IX0X, shovels with 6.0 10 6.5 cum bucket capacity areé sugpesied lor both
coal and overburden as smaller shovels would inc¢rease the mventory (f
maore shovels are 1o be deploved m working thick coal seams and parting
whera the work load s relatively high. 50T class of rear dumpers are

chosen 1o malch the above hvdraulic shovels.

Quarry cross-sections showing year wise and final pit profiles have been

shown in plate MIN-IL

Mine Layout

Cuarry 15 proposed to starl at about 1'5 thickness ratio for economic
reasons Coal in higher ratio zone will be extracted al later phase Thick
vounger seams have in-crops in the central part of the block with a
northerly dip. Quarry has been planned to extract thick vounger seams and
simultaneously deepeming 1o reach seam [IlA Boiftom 1o oplimize
production and stnpping ratio. Benches will be laid along strike direction of
the seams, The working benches will be laid such that a floor gradiem of
1200 towards east is mantained to facilitate mine drainape. The main
sump is proposed to be developed on mine floor at eastern end of quarry. In
general, working benches will be extended to full stnke length from east 1o
west. A group of benches will be worked by each shovel Movement of

RO
# :'qf%-

i e el a1 ud aya Kumar i'!ulghi.‘ﬂnt?

b e gt ol i Recopnised Qualifie erson
- =y . 4 wi |".'_",'- = Uﬂ-ﬂﬂf Rulu :lc Dr MCH_ Igﬁﬂ
L mer it 5.8 Vide letter Mo. 13016/5/2004 CA,

pt. 1.9.200% of Iopt, of Cuoal,
WMOC & 1% PR T LY of ludia
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shovels i each bench sill be Trom east o wWest Onerall advanes aof

working Face will be wwards dip ditection 1 e north

I 18 suggested to fill quamy yvoud i the westem part onby and b the haul
road along eastem suwde o focilhiate hguwdating of barrer with adjaceni
block Overburden will be tronsported by the flank roods Tmd onwesten
bater while coal will wanspored I Nank roiads Lud on eastern batter
Entry toextemal dump s proposed of north westérn corner of the exiemal

dump

Two natas Nowing acrpss the properts. need 10 be divened before @
mmmng activiny 15 stared Diersion has been proposed along western
bowndan: ol the block starung a1 167 300 m and will termamate 10 Singhada
Thor River ot 147 m However this requires further sumves 1o decide the

alignment

Appraach 10 the deposit will be from south epsi comer of the block
Infrastruciure area contaming ollice. workshop, store, sub-sinlion, CHP eic
has been planned near south east corner of the guam. between initial

pecess tronch and Externod Dumip-1 ( Plate GEN-I11)
Design Criteria
Round the vear working with 7 davs a week 15 envisaged for coal

production and overburden removal However, for the purpose of nssessing

annual production of equipment, following schedule is assumed:

1 Annual working dave - 330
uj No of shifts per day - 3
w)  Duraton of shaft = B hours

Following categones of excavation have been assumed:

i) Top soil - Cat 'Call
i) Cherburden - 5080 Car [ = 509% Cat 1y
) Coal - Cat 111 N ;@l'“‘:""‘
- " = -
, .
r
: r Moh :
| ooya K th'hﬁ'-""i Ee - |
{ Eﬂlﬂl'—d 122C MC 4
vt Rule S S ai AR



57

L
¥
]

583

L5L

cmpdi

I rAaL Gonsal tinrs

Froductivity

Based on the above factors and working regeime. annual productvaly of
HEMM are given balow,

) Electric Hydraulic Shovel-6 1 cum bucked

with 50 T rear dumpar in OVERBURDEN - | 54 Meum
i) Electric Hydraulic Shovel-t | cum bucket

with 50 T coal body rear dumper in COAL - | 67 Meum
Mining Operations

Owverburden Excavation

Top saul tabout 0.3 m) will be dored. losded and temparardy Sored ne
south central pan of quarry (ref all stage plansy, 10 be spread ov e dumps
for reclamation progressively, The rock overburden below top soil wall be

excavated by 6.0-6.5 cum hvdraulic shovels

Coal Extraction

Coal 15 also proposed to be extracted by wsing 600 5 eum by droulic
shovels. Same type of shovel has been suggested 1o provide the Nexibilin

(o excavale either coal or overburden

Transport Layout

It is seen thai, it is not possible o develop a straight haul road due 10 an
mitial depth of 128 m up 10 mine floor (1A Bottom). This has necessitated
development of the main haul road on the southem quarry slope. 25 m wide
haul road has been proposed from surface at mune entry up 1o the quarry
floor. This road would be extended along the easiemn batter al a gradient of
6% up 10 the end of mine. Level flank roads have been proposed on both
eastern and westem batters a1 30 m vertical intervals with necessary
connecting roads

Dumpers from working faces would travel along the bench and temporary
ramps to reach nearest flank road connecting to either dump areas or CHP

Overburden wall he.trampnrlad. along western flank dl}eclhr to external or
& '!H_'g.‘gﬁ.—fl__ ! 4
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imternal dump Two nchned Mank roads ewt across the honzontal Nank
roads on eastem batter Coal may either be transpored directly 1o surface
along eastern batter or through southern man haul road, depending up on

the level (RL ) at which it approaches the flank roads

Dump

It 15 proposed to backfill overburden only on western side and layv the haul
road on 2nstern side to facilitate working of barner between Utkal-E and
Lthal-Id blocks However, planmng Tor hquidation of the barrier depends
on the miming systeny. advance of working benches. transport system ete. of
adjoiming block. Narrow guarny width and high inital depth of 128 m has
resulted in large external dump to an extent of 11828 Mcum. 1t is proposed
o accommodale this overburden a1 1wo sites (Plate MIN-VII and GEN-
[T} Dump-l has been proposed south of planned quarry within block
boundan of Utkal-E and Dump-11 15 located at south-west of Utkal-E block
in Korada village

In order to prove nop-existence of coal at the site of Dump-ll, three
boreholes were dnlled through Govt of Onssa. Ne coal has been reported
from any borehole dnlled to an average depth of 140 m (refer Annexure-
VI and MIN-IX)

Entire overburden 15 1o be dumped externally n Dump-l for first 11 vears,
thereafier filling the Dump-11 up 1o 24" vear. Intemal dumping is possible
only from 12™ vear and will be concurrently done with external dumping.
Capacity of external Dump-1 is 66,49 Mcum while that of Dump-I1 i1s 51.79
Mcum. Locaton of dump-ll 15 shown i Plate MIN-VIII and GEMN-IIL
Balance overburden of 87.68 Mcum can be accommodated in internal
dump While filling external Dump-l, a transpori corndor will be lefi
between westem block boundary and Dump-l to sccess extermal Dump-1l
After external Dump-ll 15 filled 1o its capacity, external Dump-1 wall be
exlended to its ultimate configuration durtng Yr.25 and ¥r 26 (Table - 59)

Individual nerz of OB dumps would have maximum height of 30 m o an

angle of 37" External dumps-1 & 11 will have three such ters. Overall slope
; i
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angle of OB dump would be abouwt 28° Maximum top level of external
Dump-1 will be 245 m while that of external Dump-11 will be 267 .50 m.

Internal dump will be raised 1o 120 m level OB Jdumps shall be

compacted with suitable moisture content by vibratory compactors [or

improved stability and will be covered with top soil for reclamation afier it

has reached its final configuration, Year wise dumping schedule 15 given in

Table 5.9,
Table - 5.9
YEAR WISE DUMP SCHEDULE (i Mcum)
| | External External Internal el
Dump-1 Dump-11 Dumyp
1 112 ; _ 12
2 281 I . 281
o] A 433 e 433
4 583 : .-
I 5 EET - 5 67
Ll = 579 - . B7a |
7 Y0 S 557
I -5 5.58 558
9. BeS - M e 552
10 587 587
11 ss0 | 5 50
As L 52R S Q.43 I
E § 22 - 6 50 572 |
. . 480 Q.73 3 63
- I 0.76 564 |
16 - 482 0a3 a.B0 |
17 S _ 494 Q.83 - T7
I8 483 083 566
1w [T ama 0.83 567
20 478 0.83 S82
21 e 451 118 5 66
a2 S _436 1.15 551
23 S = 4,48 115 5 63
24 4.44 137 | 561
_ 25 130 _ 428 5.58
26 1.30 429 5 59
| & — ) 56 ER
= B D } ATt e .. 558 558
29 859 | 558
30 . 563 _SE3
31 i . 565 _ BB
32 567 | 587 |
33 & 69 & 85
_ 34 | 8.18 B8
33 8.34 _934
a i 3 888 [ BE6
- d‘%lm‘_ 66.49 51.79 87,68 205.96
I TARA L,
PR [ fr 1 g Lm——
fiiliey ot Sa) - Udaya Kumar Mohanty
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dor Rule 21C of MCR 1960
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Drilling & Blasting

Coal, overburden and partings are to be dnlled and blasted belore
excavation. Rotary blast hole dnlls of 153-170 mm dnll dia has been

proposed for both coal and O B benches

A tentative blast pattem of 6.3 m spacing and 3 m burden is proposed for 10
m bench Censidenng mining in adjoimng block, optimum blast patern
will have 1o be arnved at for honzons of different thickness afier necessary
field tnals to deternune parameters viz. peak particle velocity, masimuinm

chirge per deloy ete.

Mining Sequence
Development of initial cut

Access trench will be started 75 m nerth of borehgle CMTU-151 near
eastemn block boundary at RL <160 m. Man haol road will be dnven down
at (% gradient lowards north up to road level of 130 m 1t will be advanced
towards west 1o continue deepeming while working benches wall ady ance

towards north and west Imitial length of access trench 15 about 500 m

Development of mine stages

First Year

It 15 proposed to remove cverburden only in the first v ear of mine operation
Weathered mantle of about 200 m thickness above coal seams will be
removed in two benches by deploving one hydraulic shovel Area of
excavation 15 012 sq. km 112 Meum overburden removed dunng first
venr will be taken to external dump-1 to fill up to 185 m level (Plate MIN-
11y

Second Year

Quarmy is expanded towards west and benches are aligned along sinke

East-west length of quarry 1s about 930 m while north:south length 1s about
ﬁ -""uI\IF“_‘_A-_-___ ——
Udaya kjumar- Mohanty § - WS
Recognised CQualified Person 3
Under Rule 22C of MCR 1960 - \

Vide letter No, 13016/8/2004 BAL 4
Dt. 1.9.2004 of De t-_ni‘ Coal
WMOC & M. Govt, of India
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300 m. Two seams namely seam VIII Top and seam 1X would be extracted
Main haul 15 deepened 1o =120 m level during this vear 132 Mt coal wall
be extracied with corresponding overburden of 2 81 Mcum. Extemal dump-
| 15 expunded towirds south and east with top level al 183 m (Plaie M-
V).

Third Year

Benches are extended towards dip (north) to take advaniage of thick seam
IX and simultanecusly deepening the main haul road 10 + 101 m Coal 15
extracted up to seam VII B. Seam VI Bottom s workable only in eastern
end of quarrv  Ming atwns s tarpet production capacity of T 0 Ny per
annum by end of this yvear 4 33 Moum overburden removed dunng third
vear 15 dumped extemnally in continuation of previous dump extending it
towards scuth and west up to the top level of +183 m Four shovels would

contmue 1o work mn coal and overburdan (Plate Mik-V)

Fourth vear

Quarry 15 expanded further wowards dip direction Top OB above seam 1% 15
now tuken in three benches. A 10 m bench of paning below seam VII B 15
developed and extended towards dip direction, Coal extracted 15 2 0 M1 and
overburden removed is 3 83 Mcum. Total overburden i dumped externally
in dump-1 (Plate MIN-V1)

Fifth Year

Quarry 15 expanded up to the final pit limut on the west Mmun haul road 15
deepened o +90m. All benches are aligned along strike direction
Extraction of coal will be up 1o seam VIIB. 5.67 Mcum O B, 15 proposed 1o
be removed dunng this vear which is carned to external dump-1. Second
dump tier up to +215 level is formed in this year (Plate MIN-VII),

During 11" year, main hau! road would reach seam 111 D, the quarry floor,
at +20 m level, Seam III-A Bottom & II- Top are not workable in this
region but would be met after advancing about 115 m along dip.
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510 Mining Schedule and HEMM
Nine mine stages were considered 10 analvse the sinpping b and
deterrmune muning schedule
Basad on the stage wise quantities, schedule of vear wise coal and
overburden quantiues is prepared Advance stmpping 15 adoptad 0 10p
overburden removal Year wise schedule of coal production and o erburden
removal 15:2iven m lable - 510
Table - 5,10
Year wise Coal Production & OB Removal programme
! Year | Coal in Mt OB in Mcum  Stripping Ratio (cum/t)
¥l - 142
i 132 281 i Fm3
Yri 200 433 F47 7
Yid 200 583 382
¥ri 200 567 ~ GBE B
Y 200 570 290
G ¥ 4 0 257 278
Y8 200 558 279
¥rd 200 557 276
Yl 200 367 L '
(yrilt [ Z00 5 50 275 ]
¥ii2 2 00 577 | 2 A3 l
ri3 200 372 : 286
Yri4 20 585 283
¥rl5 200 564 282
¥rih 2.0 g il 283
, ¥il? 200 517 2 85 ]
Vrl% 200 566 a 253
Y8 200 56T 2 24
Y20 200 5.682 231
¥l 200 3.BB 283
Yrdd 200 f.57 i
¥123 200 563 ' 282
¥rld 200 561 281
| Y123 200 5.58 278
| Y126 200 559 280
| Y27 200 585 2.83
pish ] 200 5 58 2.1 |
Y124 200 5.59 : 2,80 !
Y130 200 553 ' 2,82 :
i3l 200 5 65 283 :
Yria 2.00 567 2684 .
¥r33 200 6 B3 3.45 '
Yisd 2 00 818 4 53
yels 130 5 34 718
Yrib 087 3 6 GI5
Tuotal 67,49 205,96 105
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Following graph shows the vear wise representafion ol coal. overbunden

and siripping rato.

oal, OB, Stripping Ratio

o

HEMM '

Based on the yvearly work load, HEMM requirement 15 assessed and wiven

in table<5 |1

TABLE - 5.11
STATEMENT SHOWING THE REQUIREMENT OF HEMM WITH PHASING
=3 i SILES TOTAL | YEAR WISE PHASING
: EQUIFMENT NAME . ——
NO. | SPECIFE [REQUIRE-| o ol ok
| cations | MENT
COAL (in M) 1.2 200 2.00] 2.00
OVERBURDEN {in Meum) T 1ERTIFET T
A VERBURDEN N2, NG | NG [N, | NG, | NG
! [HYDRAULIC SHOVEL 66 % cum P IR E
2 |[REAR DUMPER 50T 44 AN ME
3 [REH DRILL 150170 mm| s AIEE E
4 [DOZER 210 HP 4 2 |2 B
5 [RIPPER 2 ! |
_.."'__*"'?_-.—":__.—i’———'——"- L -
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RI7E TOTAL VEAR WISE PHAKING
E ¥ |
: EQUIPMENT NAME i
N, KFECTFL HE‘-‘JIIIJ.HE— v 1] vealye alves
. CATIONg | MEN
i kAl
HYDREALULIC SHOVEL =i 5 cum i |
I |REAR DUPMPER (Coal Bexhy's 50T T 4 2 1
v HBH DRILL | 30-1"M1 imem i |
3 |WHEEL MY ER IO HP ] | |
G COMMON
I HYDERAULIC BACKHOE ] 2 glirm | [ .
T, HYDRAULIC MOMILE 20T I | |
= CRANE - 5
1 EEAVICE CH AN 2T i i
4 [FROMNT ENTY LOMNIER FArum | 1
5 ORADESR 290 HP I 1
& WATER SPRINKLER KL 2 111
T OIMATRTENASUE VAN | 1

The phasing of HEMM ig shown for the requirement during the initial five
vears. Though shovels have been shown under separate heads of coal and

overburden, all shovels wall work in either coal or O B, a8 per occummence of

different strata and phyvsical deplosy ment of machines.
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CHAPTER- VI

COAL HANDLING PLANT

The voal handling plant s plonned W handle 2 00 Miv and shall have the
following facilities (Plate ENG-1)

A 2 nos, of receiving pits to receive ROM conl brought by dumipers
envisaged,

. I no. rock breaker to break coal/sione over (+) 1200 mm size

. 2 nos. of slow moving belt convevors 1o remove big lumps of shale and

stone preces by a trolley mounted grab running over a monorml across
the above convey ors

. 2 nos. of 2 stage 4 roll crushers 1o reduce size ol coal 1o (-) 104 mm sisg.

= The coal crushed to (=) 100 mm size will be led 1o 2 nos. af vibmting
sgreen 1o separate coal into (=) 75 and (=) 75 mm fractions

. Manual picking of shale and sione piaces shall be carned on (+)73 mm
size of coal

. Both (-) 75 and (+) 75 mm size coal shall be elevated and stored in a

B0 tonne over ground coal storage bunker

= Coal from the over ground coal storage bunker shall be reclaimed by
vibro feeders and shall be fed into the out bye coal transpon svstem

. Either pre-weigh hopper or volumetnc svstem of loadimg shall be
provided if rpil transpon from the nune 18 envisaged

. Other facilinies like dust control, industrial and dnnking water supply,
fire fighting and plant cleaning, tramp iron and metal detecior cum
removers, coal sampler etc are also envisaged.

- Rejects from screening and picking plant shall be carned and stored in a
reject hopper for further disposal by tipping trucks.

Shunt-back system of railway along the eastem block boundary has been
proposed. This arrangement will minimize requirement of land in Durgapur
Reserve Forest ' . by

a Kumar '."mh::::::n
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CHAPTER - VI

POWER SUPPLY., ILLUMINATION & COMMUNICATION

=3
—_—

MANAGEMENT

Introduction

This chapier deals bnefly with the source of incoming power supply, project

substabon, power distinbution amangement. llumupation, awomanon  and

communication facilities requred for the project.

132 Source of Supply

The followang aliernative sources of power have been exarmned

a)

b}

)

Udavya
Ree o _.
v

Power from the Captive power plant of NALCO

The project mav get 33 KV power bv drawing double circuit overhead hines
from the CPP to the project This alternative is not sultable considening the
distance and the cost involved in i Morgover as the generation 15 at |1 kV
the cost of stepping up the voliage mt the generation end is also imvolved

Power at 220/132 KV [rom Meramandali GRID sub-station

The projgect may also get power from Meramandali GRID sub-siation as
NALCO 15 having & drowal/evacuation armangement with GRIDCO. Under
this agreement NALCO evacuates their surplus power o the Gnd or draws
power from Grid in case of drop in generation in their Captive power plant
This allernative 15 also not considered for the prohibiuve cost

11 KV power from CESCO.

As 11 kY power of CESCO being raral and 15 highly disturbed and
vulnerable to frequent breskdowns, availing 11 kY power is also ruled owt

\ o A 9-#-{_?___.---‘
]
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33 LV power from CESCO

Thiz aliemative was discussed with the CESCO officials Thev have aereed
for supply of 33 KV power 1o the tune of the requirement 1 e 04 MYV A

Considering the merits and demerits of all the alternatives. this allemative of
avalling power at 33 KV power from CESCO 15 most suitable. NALCO his
to apply mn FORM-16 1o Executive Engineer, CESCO, Anzul Division for
necessary power

The project will hence recaive power at 33 KV from CESCO throuch double
circuil overhead line. The 33 kY power shall be tapped at a suitable poim
approved by CESCO near the project from the 33 LV CESCO Jharpada-
Chendipada overhead line. The above 33 KV overhead line 15 passimg nea
the project. The proposed 33/6.6 LV Substation shall be constructed nedr the
South Eastern Side of mung ¢niry

13 Transformer Capacity

Considering anticipated loads of the project, the maximum demand has been
estimated to be around 6420 kVA Thes maximum demand shall be achieved aflles
considenng diversity of 0.8 and improving the power [actor 1o 095 by providing
two sets of capacitor banks of around 1770 KVAR capacities 3 x 3 15 MV A,
33/6.6 kV transformers will be provided in the project sub-station.  These

transformers shall cater 1o the loads of HEMM and associmed equipments, CHP.
pumps. highting, colony, workshops, eic

74 Voltages & System Earthing

The vanous voltages proposed 1o be used at the project are:

Incoming supply 3kV

Shovels 6.6 kV

Dinills f1.6 kV

Pumping 6.6 KV & 415 Volis

Workshops 415 Vaolis

CHP 6.6 kV & 415 Volis f
Colony & water supply 415 Volis L ;7[[
Lighting in the quarry 240 Volts g ="

s
i‘l'_‘? m.- 1."}”-".
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-
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In thie project resincted ezrthed newiral system has been proposed to be adopred
for all equipment. To ensure saferv 10 working personnel and for presention of
shock hazards, an effective earthing § siem has been suggesied. There will be an
earthing gnd surrounding the man subsiation. The combined resistance of 1he
earthing gnd in the substation shall preferably be kept below two chms

Metering Arrangement

For measuring kWh, kVAR and maaimum demand, metenng arrangement shall
be provided ai the project substanon

Power Distribution Arrangemend
Substation and Distribution Centre

The project's main substauoa will be located near the South Eastern Side of the
mine entry. The substation will consist of 33KV outdoor switchy ard. control room
& 6 6kY outgoing arangement 33N culdoor vard will consist of 33k isolators.
ightning. ammestors, ciwcwit  breokers, sechonabisad bus, 33 66KV powel
transformers. station transformers, hghtring mast e1c.

The control room will accommuodate 6 6kY cirowt breakers for secondary control
of transformers. outgoing feeder control circwt breakers for power distribution of
quarry, pumps, colony, workshop & capacitor banks. 33KV control panels. banen
and battery chargers, 415V distnbution switch board ete will also be
accommaodated inside the control reom

Lighining arrestors will be installed both on 33kV and 6 6LV sides 1o protect the
equipment against surge ' oltage in the form ol teay elling waves

Lightnmg mast shall be tnsialled 1o prevent direct lightrung strokes from reaching
the equipment in the subsiation

Quarry Distribution

From the main substation 6.6kY overhead imgs will be laad along 1the penpheral

boundary of quames :m-.;II. along the haul roads Far feeding power to HEMM n
| ' b
. Mohanty Rt e
Hr Mﬂ [prsedR = .
a | 16':' F — & 2
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coal, OB and pumping installations, All the shovels and dnills m both coal & OB
will be controlled by lield swilches

Pumps of 110 kW and above shall operale at 6.6kV Umitized transporiable
substations of different capacities hove been provided 1o cater 1o the demands of
lesser capacity pumps. Adequate provisions have been made towards 6.6 KV, 415
volts circuit breakers, cobles etc. for control of pumps

1.8 Mumination
Quarry Hlumination

The working areas of the quarry shall be illuminated v o system of Sxd00W
HPEV lamps mounted on 15m high mobile masts. Power 10 these lights will be
fed through 15kVA, 66/0230kY hghting transformers backed v DG sets of
suitable capacity Besides this the area in the vicimuty of each dnill wiil be hohted
bv one FSKVA, 6 G0 220KV lighting transformer.

Haul Road Mumination

Entire haul road area will be illuminated by 250W HPSY lamps mounted on Steel
tubular poles/portable lighting masts erecied along the haul roads Power (o these
lamps would be supplied from 100 KV A, 6.60.230 kV transformer

Spoil Dump Hllumination

Spol dump illununation would be done by 400W metal halide lamps mounted on
sieel tubular poles with 15kV A, 6 6/0.220kV mansformers,

Greneral Mumination

Adeguate provision would be made for illuminaton of mstallations near
magazines, roads and other sirategic places by 250W HPSV lamps. Workshop
and CHP wall have their own mdependent illumination systems.

Emergency Hlumination

Provision would be made for portable emergency lights. duning power [ailure, for
illumanating the important locations, such as, project office, suhm:—n:,';lure,

|
P Jm" Udaya Kumar Mohanty
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hosmtal, magasne, secunily ond tme oflice ele Small DG sets wall be provided m
Progect office and Hospital

Commumication and Aatomation Facilities
The operation of CHP shall be fully automatic
Telecommunication

Telecommumeation system requored at Litkal - E bleck for facilnaung efficient
functioning of production and administranon units of the project has been broadl
divided (10 1 0 eroups s follows

ajl Intermal comwmumication
b} Exmemal communication

Internal Communication

The following telecommunication facilitizs have been susgested for efficient
cammunicaton within the project

] Project (Administration) telephone system,
L) Dispatcher searching and broadcast communication.
i) Dngital clock service

i) Praject telephong system

An automanc telephone exchange with 300 lines capacity has been sugpested for
general commumication within the progect, Telephone sets will be installed in all
offices, operatng centers, workshop, siore.  hospialidispensary. selected
residennial quarters etc. In this svstem. since Line communication wall not be
feasible, VHF radio commumcation will be used Each major equipments
including jeeps/cars of semor operational officers should be equipped with a
transreceryer sel and all the transrecesvers. mcluding the one in the central station
located in the dispatcher control room, will work on the same frequency Thus, a
simplex two-wa voice commumication is established between the central control
statton and field st j_.iltun This control radio sel will be n:u:unnemed with a manual

) - AL - -
= nh""‘ | f_..-"“'u{‘“ d__ﬁ-

umar, ;
Uda‘!r_':.'“ ) q'ulhﬁmcﬂ. . [



bty amn e Bowse teats

T2

switchboard and radio line can be exiended to one or two special tvpe of
telephone sets given 1o the chiel of production and others:

It may be mentioned that 10 use VHF/HF séts in munés or in the office, prios
frequency allocation has o be obtaned from the Minisiny of Communications,
Govt of India

i) Dispatcher searching and broadeast communication system

This system is simular 1o a public address system for searching the personnel in
vanous working areas inside the project The general broadcasting is controlled
from dispaicher comirel room. Hom tvpe loudspeakers shall be mstalled w
selected locatons

i} Digital clock service

Four-digit desplay umits indicating hours and munutes, shall be installed at kev
location in the administrative building, coal handling plani, workshop and other
selected areas. These will be controlled from a master station located mn the

dispatcher control room. Digits should be readable in day and might from o
distance of ai least 25 metres

External Communiculion

The following types of commumcation system have been supgested [or
facrhinting quick and reliable commumication with outside ofTices

1) Automatic lelephone communication
1) Radio communication
K1) E-mail communication.

¥ Automatic telephone communication

Fifteen telephones lines with a EPABX interface have bean provided for BSNL
communication and access 1o with public communication grid. These telephones
would be located in the residences and offices of key personnel of the project.
sub-station, CHP, rmlway siding, workshop etc. Besides [ixed line BSNL

.

Udaya Huvmar Mohanty
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INTERNATIONAL CONSULTANTS

telephones. 5 nos. of BSNL cell one Mobile connections with sets may also be
providad to tmporiant personnel of the project.

i) Radio communication

UHF radio with power supply umit and exchange interface, antenna etc. have been
suggested for reliable commumication linking CPP, field and corporate offices at
Bhubaneswar.

iii) E-mail communication

Electronic mail communication has also been suggested for immediate
communcation of files, messages. graphics ete. to anv place. For this, TCP/IP
Intemet facility shall be availed from VSNL. DOT or other Intemet Service

Providers,
Office Automation
Sufficient no. of computers of latest generation along with dot-matrix and inkjet

printers. scanners etc. will be provided for the project. Photocopiers and overhead
projectors will also be provided for the project.
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CHAFTER - VIII

MINE FACILITIES AND SERVICES

K Workshop

he workshop will have two separate sections to look afler the mamienance

needs ol HEMM and other P&M

" HEMM Section

This section will look after the maintenance needs of all the heavy earth maoving

equipment provided m the project and shall have the following facilites:

- Daily mamtenance including washing of equipment.

- Scheduled fechnical mamtenance including lubrication and inspection

. Day-to-day  munor repuirsireplacement of componenis and  sub
assemblies.

. Reutine mspection and scheduling for attending to major repairs and

overhauls from outside agencies,
= E &M Section
Thus section wall look after the maintenance needs of all the ather equipment

like pumps, CHP equipment, power supply, light vehicles etc. provided in the
project and shall have the following facilities:

- Washing of LMV, lubnication, inspection and minor repairs of the E&M
equipment & required,
= Routine/scheduled maintenance of all E&M equipment (lubrication and

minor adjustments and {illing of POL efc.) " £
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" Incidental minor reparreplacement of sub-assemblies and components

of CHP equipment and accessories, waler pumps and  pumping

installations and other E&M eguipment

. Dav-io-day repair and mamntenance of LMVs including repar of

dyvnamos. self-starters, radimors and hatten, chargng eic

- Repair of small electncal motors. swilch gears and instruments elc.

including rewanding johs

. Inspection and schaduling ol major feparrs from ouiside agencies.

Project Store

The workshop and project store shall be ocated in the same compound [or Faster
avakabilinv of spares regred by the work shop Provision for a clesed shed a5
made for the project storss. Separuie provision (o a store vard of adequate area

15 also made for loading unloading,. iruck movemsant 21

Store racking svstem, weigh scale. fork 1ER truck hiove aso been provided in the |
stores which shall be located sdjacent 10 the workshop complex for quick |
issuing of materials 10 the workshops l

The mirastructure area 15 shown in plate- GiEN-111L ’
Mine Drainage
The following facihities would be provided for proper dramage:

. The garland drains shall be developed in advance for each mine stage
such thm water is collected in these sarland drams and discharoed .
properly outside the pit. )

. Working faces would be laid such that the water from the working areas [
will flow imo the sump by gravity from where it would be pumped oul /
1o surface drains

L Face pumps of adeguale capacity would be provided to working faces

. dry f A f.l--;,_-?_’,f’_
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. Slurry pumps would be provided 1o deal with slumy Tormed durmg
TRy Season

na Buildings
As the mune life is about 34 vears, all building will be of permanent v pe.

%31 Service buildings
(Mice hinldings, sub-stntion, stnlulory buildings such ax Gl wd contre. e
shelter. canteen elc. of appropnate area would be provided near the mine A
service magaringe of 12 tonne capacity would be provided For which 891 ha of
land 15 provided imcluding safety zone

k.32 Residential buildings
The residential buldings and ol hed facihities of the project shall be located ai a
suilable place

o4 Roads
Fellowing tvpes of roads would be provided:

LN Ml roads
Haul roads suitable [or plying SUT-60T ¢lass rear dumpers with side drains and
dozer path would be provided

k42 Colony roads
1.7% m wide roads with drouns etc. would be provided

H43 Heavy Duty road

The tyvpe of road suitable for SO0T-G0T class rear dumpers would be provided

gonnecting, workshop, dumps eic. | ;.-
" |_'| TR !
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B34 Approach road

Approach road (o project site would be provided. Approach road 1o colony and

ragazine nlso would be provided
B3 Woater Supphy & Sewerage

Singadba jhor s tlwe only natizral water source near the preposed project. A
suitable warr would have 10 be constructad across the jhor 1o meet the
requirement of project  Ground water 4ource by makime wbe wells would also

be provided 1o miake up amv shon suppls from Singadha thor
K51 Colomy water supply

Potable warer demand af 035 MLD i tentatively assessed Thes demand 15
proposed 1o bemel by pround water source ov making tube wells and distrbated

thraagth growund teser o
e Industrial water demand

Indusinal water demand 15 tentanively assessed as about 0.45 MLD and 1s
proposed 1o be met from Singadha jhor jube wells, The water will be stored in
ground resenodr and distmbuted through overhead storage wnks located at

suitable pomnts
833 Sewernge

Bromeste and industmal affluent will be disposed ofl after smtable veatment in

the effluant treatment plants (STR ITP) located in colony and industnal area
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CHAPTER - IX

ENVIRONMENTAL MANAGEMENT

General

LUtkal-E 15 located i Talcher coalfield, Angul distnet, Onssa This project
comes under the asdministrative control of NALCO, CPP, Angul and Corponile

Project Depariment, Bhubaneswar

The ares 15 undulating. The general slope of the ground s lewards the nonh
The drumage of the mmmg area s mamly controlled by the Gundiyan mullah
and other seasonal nullahs which are lowing m the east and west of the project
These nullahs draun towards north and join in the east-west Mowing Singadha
Jhor which drains ultrmately mto the Brahmam river al the nonh of Talcher

lown

Climate
The area expenencas a sub-tropical warm temperature

Rainfall

The mean annual precipiiation considenng last 22 vears record 18 1270mm of
which T0% occurs during runy season e Jung 10 Sepl. The monthly raniall
data dunng pre-monsoon cyclone season i.e. March 2005 1o May 2005 for the

core zone varies from 2190 w0 26,50 mm.

Temperature

The monthly mean daily temperature vanes from 6.7°C to 45.5°C dunng pre-
monsoon cvclone season as observed from the long range (1994 10 2004) dala

The monthly mean lemperature during pre-monsoon covclone season | e March
2005 to May 2005 vanes from 22.24 10 43.22°C.
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923 Wind speed and direction

The pre-dominant wind directions are from NW. SE. NE and SW and the
average wind speed ranges from 2.0 to 3.0 kmvhr dunng pre-mionsoon evclone
season as observed from the long range (1994 10 2004) data The predomunan
wind directions during pre-monsoon cvelone season March 2005 10 May 2005
are from SE during 9 hours and SSE during 17 hours The speed ranges from |
10 2 5 kimph

g3 Relative humidity

The monthly average relative humidity ranges from 31 to 1% during pre-
monsoon evelone season as observed from the long range (19494 10 2004) data
while the monthly avernge humidity during pre-monsoon cvclone season 1 e
March 2003 10 May 2405 for the core zone ranges from 4 1.0 1o 82 (0%

"3 Existing Environmenial Quality
9.3.] Adr guality

Baseline air quality data are being generated as per CPCB gwidelines [or all the
lour seasons startimg from Apnl, 2008 The location of air quality monitonng
stations 15 shown 1 Plate No. ENV-1 Ambient wr qualite data of April 2003 1o
Jume 2003 gre summanzed below:

Table- 9.1
Summary of Air Guality Data

{Values in pg._fm]]

SL Station Month S5PM RPM 50 NO,

No. al s Min | Max | Min | Max | Min | Max | Min | Max |
1. | Rayjharan Villags Apnl, 2005 B6 153 | 20 72 5 52 39 65
May, 2005 71 | 150 | 33 | 63 | 20 | 42 | 3 | 48

June, 2005 48 | 157 | 24 | 52 | 38 | B0 | 3 | 52

July, 2005 2 | 74 | W | w124 [ | A
Aug. 2005 10 | 48 | W0 | 28 | <0 | 18 [ <10 | 24 |

_ Sapl 2005 18 | 8 | W [ 48 [<ti0 | ZF [ =00 | &

2. | Senghapal Vilage | Apdl, 2005 0 | w | 3| w7 |81 21 68
May, 2005 AR A R

Jung, 2005 | 4B | 65 | ® | 58 | 25 | 45 | 32 | &2

July 2008 | 20 | B3 | 25 | 52 | <0 | <10 | <10 | 28

Aug. 2005 | 10 | 124 | 10 | 198 [ <10 | €10 | =0 | 18

| Sept 2005 W | &7 | W | 48 [0 [ 20 [ <10 [ 0
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. LOCATION OF MONITORING STATINS
g [1. Air Monitoring Statons R
. Cade [ Name of the Stations
. - [ oAy | Gogaballievapur Yillags
h. BaA; | Ragharan Villsge
u___la —_
by ==y BA; | Dgapur Village
] - B4y | Bmbipal Vidlage
1 . : h = i BA; | Kesals Village
Baliaata’ .....__,.l......__. . Biragats N ) BAy | Sendapscds Vill
e .1__ ] ..._ " = .W |.L
. R " 1. Waier Munitoring Siations
SNk RUR 1
P f..,...___u * .m}ﬁ-_._ﬂ.h h Goal Dirinking Water Samphe
y 1!. F Faa . ‘_w.*__.._.- | Tabewell
Fo—, ,.....,- et it e WD, | Gepbalbwvagur Villsge
 Haupeda ,....H..u.? h.h B h 4 WDy | Mea Village ]
i o h.—._l._-.-ﬂ ) — ool
. ) J s -
! .._“ ol &l i T b_ Wi | Korsds Village
o - - ..I_.....F.r__‘l.ﬁwn 4 ._..,. ___ H-._ﬂ_ﬂnw
..l.h T, s = ....I....rrl. Wi, n:..ﬂ_ﬁ-ﬂ_l_i_h .._u._h_ﬂ_"_..n —t
(Wi, | Mra Village
Wi, | Huntipal Village
nn-% i ~ |m.._._.u_._nq
Ry WL W, | Raijlaran Villags =
= i
x Wy | Durgpor Village
Rl "~ 5. Pioise Level Musitoring Station 1)
L] -
a ..,h...,,r..,... Y .. ™ | Gopibalbovapst Village
; T BN, | e Villag
e L S D i
i -u_n_m.._ S BM; | Durgapr Village
g WA i Vi
...m,.__.ﬂ.___. | Durgage Tanprin BN, |Kemlo Village
lar ._._.F Eirﬂiﬂh ) BN m.ut._-ﬂr_h_: ..-_3___.2._"
B b i =it gl = — — 1
D e - L LT PLATE Mo ENY-I Lt
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3 [ Kossla Village Aprl 2005 | 28 | B7 [ 13 [ B4 | 24 | 43 | 45 | &8
May 2005 | 32 [ 135 | 18 | 64 | 30 | 44 | 38 | 45

June 2005 | 24 | 138 | 19 | 58 46 | 18 | 5

| July, 2005 6 [ 70 | w0 | 24 | 19 | & [ <0 | 3
Aug 2008 | 10 | B7 | 10 | 24 | < | 17 | <10 | 74

- o Sapt 2006 4 | B8 | 10 | 31 | <10 | 23 | <10 | 3
4. | Gopibailavpur Vikage | April, 2005 3| 18 % 7 35 80 | B £8
May, 2005 S0 | 106 | 27 | 56 | 9 | 42 | 3;® | 45

June, 2005 12 | 82 | W | 47 | 28 | 48 | 3% | 56

July, 2005 | 10 | 71 [ 10 | 54 [ 19 | 5 | 79 | 3§

(Ao 2005 | 10 | 86 | 10 | BB [ef@ | 21 [ <10 | 24

. _ Sept 2005 | 10 | 66 | 10 | 38 [ <10 | 25 | <0 | 20
5 | Jminfipal Village Hpril, 2005 48 | 127 | 18 |58 [ A | 5 i f

' Moy 205 | 35 [ 1% | W | & | 2 | 38 [ a7 | a1 |
Junae, 2005 16 93 10 49 H | & |1 53

July, 2005 14 | 52 | w0 | e | 19| 3 | N[ 3|

Aug, 2005 | 10 | 85 [ 10 | 21 [ <0 | 19 | <0 | %2

Bopl 200 | 16 | 75 | 11 [ @B [ 15 | 23 | <m0 | 70

€ |Dugspurvilage | Apd 2005 | 65 [ 137 | 15 | 83 [ 28 | 51 | g3 | &1
May, 2005 | 71 | 98 | 28 | 57 | 2 | 40 [ X | 43

Juna, 2005 63 | 135 | 10 | 132 | 38 | a8 [ 41 | 53

July, 2005 | 15 | 43 | 10 | 42 | B [ 7 | 24 | 37

| Aug, 2005 18 | 51 [ 94 [ 37 <@ [ 20 [ <10 | 30 |

Sept 2005 | 10 | 113 [ 10 | 113 | 12 [ 27 [ <i0 | 18 |

NB : Montoring was done at 24 hourly intervals for two divs m a week for four
consaculive weeks 1o each month.

932 Water quality

In order to assess water quality, samples were collected from tube wells of
Gopiballavpur, Korads and Nisa villages, dug wells of Gopiballavpur, Nisa wnd
Jhantipal willages. Water samples were analysed for physical, chemical and
bacteriological parameters as per 18:10,500-1991, Similardy, samples from pond
waters of Raijharan and Durgapur villages were collected for assessing the
surface water quality. Water samples were analysed as per IS.2296-1982
(Inland surface water . Class ‘C"), The analytical resulls of drinking and surface
water samples are given in Table 9.2 to 94. The location of water quality
monitonng stations is shown in Plate No.ENV-I. The various parameters of
dnnking water and surface water qualities are within the limits of the prescribad

standards. f ;/
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Table-9.2
DRINKING WATER QUALITY DATA
Season Pre-monsonn
Monih Mlany
Date of Sampling 24005 TS
Arch - Likal *E" Blisck (M ALCO)
Project : Utkal *E* OC Project
Savmwe of the Stn. L WDy Tube well Water, Gopiballasvpur Village
2. WD, : Tube well Water, Korada Village
3. WDy : Tube well Water, Nisa Village
1 Paramelers whh, Wy, Wiy 15z LUnStMl
N, { Desirable Limity
| Colour, Haren s, Al 7 5 4 30 1
2 RAI. LUnohy. Unoby L'nisby Lnobpectionable
b [ Easte - Aprecable | Agreeable | Ajreeable Agrecable
i | Tubadith, NTL hiax b 7 4 .00
& s vl e B a7 1.1 % B3 -H35
£ Tonal nmmma-t Ca U, m'l, Max, Ta &2 43 5,00
T |: { [ FE) ITI_E M B BOL. BT, k300
£ [Cniondes {as OF) mpdl, Max i 18 8 a a0
[0 |Dissalved solids, mpl, Mas |38 142 ina EL L]
Lin [ sienim cns Ca), med, Max 10.3 11.5 12 7300
L] i.“-",'pt.'n ns Culd, medd, Max BDL BDL BDL 0013
2 [Manganese (a5 M) mg/l, Max: DL BDL BDL 010
|13 Sulphate (as 5041, mgd, Mix i2 37 5 200100
14 fiNrrate (a8 NO5Y, mg/l, Max 6.2 5.8 15 4500
13 |Fluomde {maFl, mp, bax 3 025 15 .0}
6 | Residual free ehlonne, mw], Min 014 018 il 2
17 |Codmiumias Cd). mg/], Max. BDL BIDL B 0.0
18 | Selemum (as Se), mp/l, Max BEL BDL HIL T
19 |Aswenic tas As), mpd], M BOL BDL BDL (.05
20 |Lesd (as Phy, mgdl, Max BDL BDL BDL (.05
21 [£inge fas Lol mpf] hox. 0 (1l 5 1.0 500
22 |Hexovalent chromium (as Cr) mp/] Max: KL BDL HDL T
23 {Heron, mgd, Mo, BEL BDL BDL. 1.0
24 |Phenolcs (as CHZOH), mpdd. Max BOL B, BOL .00
253 |[Adkebmsty, madl, Moy 35 36 18 20K (HD
26 |Faseal colifarm (s BIPRS00 mil), mo BOL R HOL wil
. /
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Table-9.3
DRINKING WATER QUALITY DATA
Season : Pre-monsoon
Muonth : i FILS
Date of Sampling : ZA0SZINES

Area
Project
Mame of the Sin.

Uthal ‘E* Block (NALCO)
Ltkal *E’ OC Pruject
L. WD, : Dugwell Water, Gopiballavpur Village

2. WDy : Dugwell Water, Nisa Village
3. WDy : Dugwell Water, Jhintipal Village

5L Parnmelers Why WD WDy (15: 10500)
M, {Desirable Limit)
1 Colour, Hezen units, Max -] 4 ] 5.00
2 | Odour Unoby Unobj. Unoby. Unobjeciionnble
3 Tasie Agrecable | Aprecnble Aﬂm:ul:ulu Apgreenhle
I [Turbidity, BT M B 5 5 (K]
5 aH wiluse [ 6.5 5.5 B5-84.5
6 |Totul hardness{as Cu Oy mg/l, Max. ] 33 41 00,00
T | (g% Fel med, M BDL HINL Bl .30
8 |Chlorides (as L) mgfl, Mux 52 ] i 250,00
9 [Dissolved salids mgA, Moy __210 75 K2 301 00
10 [ Calenm {as Cal, miz], Max 1" (] B0 5 N
11 |Copperius Cuj, mg/l, Max ~ BDL BLL BOL 004
12 |Manganese {&s Mn), mw/]. Max BDL BIL BOL .10
13 |Sulphate {as S04), mg/l, Max 42 L8 20 200,00
14 |Mitrate (o5 MOk, ma/l, Max ¥ 33 3h 45 00
15 |Fluonde, (us F), mp/, Mux 0,26 015 .15 A
16 [Resdual free chlorine,mp/l, Min. Q.16 0.18 Nil 02
17 |Codmium{as Cd), mg/. May, EDL BDL BDL 0.01
18 | Selenium (as Se), mgd, Mux B BDL BDL (.01
19 |Amenic (a5 As), mg/, Max BDL BDL BIL 0,05
20 |1end (s Ph), mpd, Moy BDL. AL Bl 1,015 —]|
21 | Zinc {as Zn}, mg/d, Max .1 (.05 {3,003 500
22 | Hexavalen! chromium (as Cr™ ), mp/l, Max | BOL BDL RDL 0.05
=3 |Buoror, mgf, Mux. | BDL BOL BDL I,
(24 | Phenolies (as CaH mg/l, hMix BDL BDOL BDL 0.0
25 | Alkalinity, mg'], Max. a0 i I 200 00
26 |Faecal coliform (as MPRNIOO ml), max BDL BOL BOL Mil
1_.. LA T _,1';
Udaya Kuma{ Iﬂghpanr:;t:u
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Table-9.4
SURFACE WATER QUALITY DATA
Beasm Pre-muonsoon
Month : May
Dt of Sampling 24053005
%ren & Likul *E* Block (S ALCO)
Prioject Utkal *E* O:C Project
Same of the S, : 1. W5 : Pond Water, Raijharan Village
1. WS; : Pond Water, Durgapur Village
Tl Parameters WS, WA, (15:2296)"
T Surface walers,
Clinss ="
' Tole raivee Limbts
| Codour. Hozen units. Max i L] 306
2 [ aste Llpiaby Ll | pobjectionahie
3 | Dhsilbod ey gen, mpd, Min 33 ad 4
1 oH value 12 T b5-85
5 | Iroat (i Feb, mar] Klaw " e B &1
] Cllorsdes g5 L), mg 1 "'.I'In.n."l: i o 15 B
7 1BOD 3 dave m 20°CH mpA. Max | ¥ 02r 3
& Totul diszolved salids, meii, Max | [ 203 1530
g  |Copperias Cul, . bax i Bill BDL -]
10 |Hevavalent chromium BDL BDL .03
11 | Sulphoie (as 504), mp/l, Max ¥ 43 ]
|2 |Miirsie (a5 MOy, mpd], bMex 0.3 f.5 30
13 |[Fluondes (as F), mpdd, Max 0] 012 1.5
14 | Total coliform organtms, (VPRS00 mly, - —— =
bt
15 | Codmoumias Cd). mal, Max. BDL B 0.01
1 | Selenwm (ax Se), mpd, Max B BDL (.05
17 | Arsemic (03 AS), mp, Mox. B BDL 0.2
18 |Lead (as I'b), mg, Max BRI BDIL i
19 |Zmne (=5 Zn), mp/l, Max. 0.2 0.06 A5
20 [Phersifics {as CgHUH), mpf, Max. BL BDL 005
21 [Lhl & prease mpd, Max 2 2 L2

®  BOD(3 days a1 27°C)

*  Limit not specified
) Class 'C’ : Dnnking water source with conventional treatment followed by
disinfection J‘
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933 Noise quality
Noise 1s considered s o source for annoyvance and health Tueard The high noisy
level disturbs the ambient environmental quality. Noise level data are being
generated for all months of the vear starting lrom Aprl, 2005 Nose level
momtored dunng daytime (6 AM to 10 PM)and mighttime (10 PM 10 6 AM) on
manthly basis dunng April, 2005 1o September, 2005 (Plme No ENV -1 are
summarized below in Table-9.5
Tahle-9.5
Summary of Moise Level Daia
[4B(A) ey
5l, Stati Time
i Mo = i Mongh Dray -time Might-time
L Raijharan village April, 2005 471 w2 |
' My, 2005 4.8 K7
| June, 2005 543 413
- July, 2005 434 398 .
August, 2003 533 T
| Sept., 2003 51.2 413 .
(2 Sendhapal village April, 2005 464 4t |
May, 2005 433 ) S
[ Jung, 2003 413 397
July, 2005 i ATl
August, 2005 209 432
- Sept., 2005 3K 41
3 Kosala village April, 2005 51.7 4§17
May, 2005 532 337
June, 2008 528 424
July, 20032 .2 R7
August, 2005 539 RE
Sept., 2003 526 4.5
4. | Gopiballavpur villoge _April, 2003 437 39.2
May. 2003 39 3 TEB
June, 2003 36 8.7
July, 2005 378 333
Angust, 2005 5La 419
Sept., 2003 4.2 432
3 Jhintipal viilage Apnl, 2005 47.4 426
May, 2005 45.6 423
Jung, 200§ 47.5 429 |
| July. 2005 48.3 421
August, 2005 529 433
Sept., 2005 547 415
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5] . | Thne

Mo Simtions Manth [ Day -tune B | Night-tmis

6. | Durgapar village Apnl. 2(K13 235 -

[ Moy, 20058 517 o i)

June 2005 | 538 | 43.6

Tulv, 2008 518 42 7

Angnst. 2008 39 447

, Sept. 2008 339 ]

Noise levels are within the permussible hmits of the extant standards

Socio-economic Status

The socio-economic profile of the builer cone {1e area within [ km radioe

from the peniphen of core zong) of Utkal-E OC coal project 15 grien below

per 2001 Census, Senes 22 (Onssa)

Total population of buffer zone including core zone 15 around 76, 3801

- Sex composition
* Male population
* Female populanon
» Females/| (00 males

. Family size
+  Avemge familby siee
= 5.C Population

*  Total population
*  Male population
* Female populaticn

*  Sex composition

. 5.T Population
+ Total population
+  Male populatbon
*  Female population
+ Sex composition
. Dependency ratio = 1.1

e

inb No 7E0004 5 8
aial Mohanty
udaya M ned FEIOES
=~ of
L 016/812004 CA
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38,640 (50.59%)
37,740 (49 41%)
a77

Aboput 5

13,283 (17.39%)
6,724 (8.80%)
6,339 (8.599%)
975 femnale per 1000 male

1,506 (9.57%)
3,695 (4.84%)
3,611 (4.73%)
977 female per 1000 males
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G35 Flora & fauna

Taxonomic enumeraticn of Dora and fawna (1 e Blo-diversiy study ) of core and
buffer zones 15 m proc o5, However, lora and fauna based on the swidy lor

nearby project is giver clow

Flora

Forests in the bulTer » = are found to be degraded due to beotic interference.
Occurrence of dense | 18 very rare. Tropical dry deciduous open canopied
forests with Shorea re 0 (Sal) as dominant spectes are found 1in the area. In
the forest vegetation, rssociates of Sal are found to be Buchanana lanzan
{Chara), Madkuca tnedioa (Mahula), Terminalla romentosa (Sahap), ele The area

does nol have any rare or endangered Monstic elements except Strvclnoy -

vamice (Kochala) wh +0 found in nearby foresis.

Fauna

Due 1o biotic pressurc ool Torest fire, the number and vanety of wild mamals
are hmited The pvoomabian found in the area are Preropus medius (Bat),
Maocaca muflaia (M “rytologus cunfculuy (Rabbal), Funambuduy pemnnbi
{Squirrel), Horpesiis iii {(Mongoose), etc.  Avi-fauna seen in the area are

Ceduembig fvia (Pigeo | | onturnix conturnix {Common crow), Milviy migrons

(Common Kinte), CGolius pallus (Owl), etc. Repulia seen n the ares are

poisonous snakes Like [ rgorus fasciares (Rana), etc. and some non-poisonous
snokes. Lizards like | ws satvator (Monttor hezard), Coluies verswoolor
(Garden hizard), ¢l od in the area. Amphibians found in the arez are
Rana tigering {Indiw Frog), Bufo melanostictus (Indion Toad), etc. Fresh
water lish found 1n the oo are Channg jachua (Cheng), Opfucephalus marnulius
{ Murrel), etc.

Though Varanus sal lonitor hzard) and Rana nigering (Indian Bull Frog)
are threatened spec we found in other pans of the distnct as well as the
state. Besides the o cndangered species are found in the area. The area
15 not the nagralory r any wild animals f L —
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Hydrogeology

The present project 1s lecated 1n Chhendipada Revenue / Panchayatra) Block of

Angul distniol

Hydrology of the area

The mimng biock aréa has an undulabing rugged topography and the general
slope 1s lowards north. The elevation of the block varies from 140 mto 185 m
above MSL  Gundyen nullah and another unnamed stream are the local
dramnages in this block. These drainages are ephemeral in pature and join
directly 1o the Singadha jhor  These drainages are to be diverted for safe mining
operation.  Singadha jhor 15 the mmn drainage in this area flowing in the

northern part of the block

The siream flow dma avalable from the previous studies, mdicate that the
maximum dulyv discharge 5 17 809 m'/sec and minimum darlv discharge 15

[RRYIRETS m:.'.‘lEE

Hydro-geological set up of Gopalprasad block falling within the buffer
sone of Uitkal-E block

Project  specific  sub-surface information like aquifer dispositon and
charactenstics are not avalable for this block, A dewaled hydro-geolomcal
study was carmied out by the Directorate of Mining and Geology, Department of
Steel and Mines, Govt of Onssa, st Gopalprasad Block. This Gopalprasad
block falls in the buffer zone of this proposed mining project  Geological
exploration of this block reveals that all the formanon established to occur in
the eastern part of Talcher Coalfield are ikely 1o be preserved in the block wath
coal seams in Karharban and Barakar formanons. The thickness of coal seams
in general 15 found 10 be reduced compared 1o the thickness reported [rom the
eastern part of coalfield. All the boreholes dnlled within the block were only
restricied within Barakar formation. Barakar formation covers the entire blocks

3 e
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and is capped by moderately thick soil cover ranging from 2 m 1o 17 m thick
The weathered rock thickness ranges from 50U m to 2640 m m ilus block
Therefore, the sub-surface information collected in the Gopalprasad block can

be considered lor this block as the peological formanion of this block s

COMSMpPOTanaius

The general sinke of the coal bearing fommation is towards ESE-WNW with
shight vanations in the central part. Dips are low, being 5° 1o 8° wowards NNE
Structurally this block 18 free (rom faulls except in the north-central part. where
wwo parallel Taalts (ormung o narrow trough are contmung (rom adjacent block
located in the east and almost follow the strike, Above parallel Taults ultimately

e within the wesiern limits of the block. Dip of the faulis has been pssumed as

T

Aquifer disposition

The permeable formations within the Gondwana behave as sguiler units The
codl seams and shale developed in the lormations behave as impermeable beds
Le squiciude, Below the soil cover, thick Barakar [ormabons hove been
developed.  The formation comprising of ninly alluvivn wod wahened
sandstone (5.0 to 26,0 m) Iving above the clav bed. behoves as unconfined
ugpanber, wherens lower formation below this clay bed consising of compact
sandstone with secondary  porosity behaves as semi-confined 1o confined

s fer

In the unconfined aquifer, ground water moves laterallv through the inter-
granular pore spaces in the sandstone, whereas i lower aguifers, the ground
waler movemanl 8 resincled to mainlv through joims and fraclures (e
secondary porosity) developed  With the presence of intercalated shale
carbonaceous shale beds and reduction in permeatility with depth, the lower
aquifers are poor in potential. The deeper aquifers are divided inte multi-
aguifer system due 10 the presence of clay and persistent impervious thick coal
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seams  Agunfer disposiion o5 deciphered from geolowcal formauon o

Gopanlprasad biock 15 miven helow

Aquifers Top cnni’ ning beds Bottom confining beds

e e =

L |:rp-.-'r Barakar aquifer Coal Seam-Vill & above | Coal Seam-V1 and shale

with shale

Middle Barakar aguiler Coal Seam-11l 1o VII and | Coal Seam-Il and shale

shale

" Lower Barakar aquifer | Coal Seam-11. D E & shale | Coal Seam-Il A H

| Basal Burahar agusfer Coal Seam-11. ‘_-3._ B & shale | Coal Seam-1.

Aguifer characteristics

The agwler charactenstics of unconfined and confined agwfer were determined
by pumpung test of Gopalprasad block 18 gnven below

= | neonfined aguifer

The determination of aquiler charactensies of unconfined agquifer was carmed
out from a number of vield & drow-down lests in ssvernl dug wells  The
average hydraulic conduciyity 1n genaral (s 422 « 107 msee (3 65midoy | The
drscharge ranges from 5.4 1o 94,2 mt-'d:l}' The draw-down vanes from 037 10
330 mon an average pumping of 63 minutes, The specific capacily vanes from
(0048 10 1346 m/he'm draw-down  The specific vield of the area 15 546

percent.
. Confined aguifer

For the confined aquifers. the piezometric head vanes from 140 m o 104 m
above mean sa2a level (Le 0.3 m 1o 622 m above ground level ). The raie of free
Mow of these confined aquifers vanes fromoa few litres 10 as much as 7200 Iph
Long durahon pumping 125t of 3300 minutes was camed out in the well
corering all the aguifers nomelv, Basal, Lower, Middle and Upper Barakar
comined The discharge of 8.67 m hr (208 m?'-n.t:apjl with draw-down of 64 43

m wis recorded, The ransmussivoty and storatiaty were determmed as 688
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m'iday and 1.4 x 107 respectively. The esimated permeability was 0086
m/'day. Another pumping fest of 1500 muinules was carned out in the well
covenng the upper Barakar aguifer. During pumping iest. the discharge of 4 ¥35
m'hr (1164 II'I':."IiH':] and the draw-down of 6100 m were recorded  The

transmissivity. of 4,925 mzfd;r_.. and storativity of 652 % 107 were deterimined

for this aguifer The estimaled permestubity wos o fid mday The
tramsmissivily of middle Barakar aquiler was tested by <lug mection et The
pransss iy was determined as 045 mday The estimmred permalnling v
S miday. Lower Borahor aquifer was tested by oo pumpme L i
nuinules durabon with dischorge of 125 moe 30 modacy ad revinded
e =down of 87 28m. The transmissivity of 3|75 ' '

s 10D wene et far thi= g

1% md

. Present ground water level in the block

Present ground water condition of the area is being momiored by establishing
38 hydrograph stations {open dugwells) used for domestic water consumption
The sclected hwdrograph stattons located in and around 10 km radius from
Utkal-E block are given in Plate No. ENV-IL. The details of hvdrograph stations
are given in Table-9.6. Water samples were collected from selected hydrograph
stations, The analviical results of the samples are given i Table-% 7
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Table-6
DETAILSOF HYDROGRAPH STATIONS IN £ AROUND UTKAL-E BLOCK
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Fable-9.7

DRIMVKING WATER QUALITY DATA

cmpdi

(TR R A TER T

%

e —

SEds0n Fre-mignsoon
Month April
Iite of Sampling 29042005
ATea Likiul “E” Bluck (MALCD)
Project Lthuk-E OO Project
Mame of 1the Stn. 1 UN c Dugwell Water, Tangarasahi Villase
4. UNg © Tubewell Water, Gupiballavpur Village
5. UNg : Dugwell Water, Korada Village
4. UNg : Dugwell Water, Nuapada Yillage
Sl Porameicrs | e T LNy U | (1S: 1050
No. (Desirable Limii)
| Colour. Haeen anies. Vs 3 5 4 3 400
2 [Odour Loy L nobn Linaby Lnoby. L nobjectionable
3 |Taste : Agrecable | Agrecable | Agreeable | Agreeable Agreeable
4 |Turbhdinn. NTL Mas 3 . 7 3 3 5 Gl
5 |pH value == I 76 | 7} i 70 65-85
6 | Total hardnessias Ca OO | ¥ | M [ il KILIR
mgl May .
7 |lron tas Fe), me |, Max BDL | BDI BDL BDL (.30
B [Chéorides tas Cly. me/l Max 321 2 | 25 28 250.00
9 | Dissolved solids, mg1. Max B Sl J 12 L6 SLK0.00
10 |Calcium (as Cai me/l, Mpx 1 [ L6 I3 75.00
1l |Copperfas Cul mg/l Max BDL BL BDL BDL 0,03
12 | Manganess (a5 Mk me/l EDL BDL BDL BDL 0,10
e
13 |Sulphate (as SC.) mpl Max: 3 42 48 44 200,00
14 |Mitraie {25 NO;). mg. Max 732 68 740 72 45.00
15 |Fluoride. (as Fy. mg/l. Max. 0.14 (.16 1% 032 100
16 |Residual free chiorme, mg/, 018 NIL NIL 0.16 0.2
Min
17 _|Cadmmumias Cdj, mg/l. Max. BDL BDL BDL BDL Dol
18 |Selenium (as Se). mp/l Max BDL AL BDL BDL 0.01
19 |Arsenic (as As). mg/l Max BDL BDL BDL BDL 0.05
20 [Lead {as Pbj), mg/l, Max. BDL BDL BDL BEDL 0.0%
21 |Zinc (as Zn), mg/l. Max o4 i 0.03 .08 5,00
12 |Hexavalent chromium {as BDL BDL BDL BDL 0,08
1l mg/l, Max
23 |Boron. mg/l, Max BDL RDL BDL BDL 1.0
24 | Phenohics {as C.H:OH). mg/L BDL BDL BDL BDL 0,001
Max
25 |Alkalimity. me'l Max. I8 20 30 28 200 (4
26  |Faecal coliform fas MPh [ 00 BOL BDL BDL BDL Nil
mli, max.
L. ' i! v _,.-""._"w[.:’"' T
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Table-9.7 (Conid.)
DRINKING WATER QUALITY DATA
Seasm Pre-mansomn
Month : April
Date of Sampling 3 UL
Arca : Litkal “E” Block (NALCO)
Project :  Utkal-E OC Project
Name of the Stn. : L UN; : Dugwell Water, Balipeta Village
I UNy : Dugwell Water, Durgapur Village
3. UNy : Dugwell Water, Kosalu Village
Sl Parameters UN+ UN;; UNy | (15: 10500)
Nii. {Desirable Limit)
1 |Colour, Hezen units, Max 4 3 2 .00
2 | Odour Dlnerbs. Linob; LInohi Linobpectiionahle
3 | Tasic Agreeable | Agreeable | Agrecable Agrecable
4 |Turbidity, NTU, Max 3 5 . 5 5.0
5 |pH value 7.5 AL | 15 5 -KE5
6| Tom! hardness(as Ca COy), mg/, Max 70 7 [ 30000
7 |lrom {as Fe), mg/l, Max. BDL BDL BDL (1 3
& |Chilorides (as CI}, mg/. Max. 2 32 28 250,00
9 | Dissolved solids, mp/l, Max, 126 122 118 S00.00
10 |Calcum (as Ca). mg/l, Max. 18 12 14 7506
11 _|Capper{as Cu}, mg/l, Max. BDL BDL BDL [.04
12_|Mangancse (as Mn), mg/l, Max_ BDL BDL BDL 010
13_|Sulphate (a5 SO;), mg/, Max. 42 a0 42 200,00
14 | Nitrate (ag NOw), mil. Max. 74 B 74 45,00
13 |Fluoride, (as F). mp/l, Max Hil Nil 0.18 1 64
16 |Residual free chlorine.mg/l, M, .14 010 HIL 02
17 _|Cadmium(as Cd), mg/l, Max, BDL BDL BDL .01
18_[Selenium (as Se), mg/l, Max. BDL BDL BDL 0ol
19| Arsenic (a8 As). mg, Max. BDL BDL BDL 0,i15
20 |Lead (a8 Pb), mgd, Max. BDL EDL BDL [E
21 jZinc (s Zn). mp/l. Max. 0.06 (.08 .1 .00
22 |Hexavalent chromium (as Cr™"), mg/l, BDL BDL BDL 0415
Max
I3 | Boron, mpl. Max. BDL BDL BDL 11}
24 | Phenolics (s CoHyOH), mp'l, Max, | BDL BDL BDL (LI
25 | Alkalinity, mg/l, Max. 31 24 22 20008,
26| Faccal coliform (as MPN/100 ml), max BDL BDL BDL Nl
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The ground water level recorded from the open dugwell in and around the
project area ranges [rom less than 3.60 to aboul 12,50 m bmp and less than 145
o abowt 920 m bmp for the prée-monsoon and posl-monscon penod, 2005
whereas the ground waler level in the project area (core #one) ranges from less
than B.60 to about B85 m bmp and less than [ 80 1o abowt 355 m bmp

respectively

*  Warter demand for the project

MNA.

Estimated water demand for this project is given below

Potable (.35 MId
Indusirial 045 Mld
Total ¢ 0RO MId

Water demand ls based upon mine capacity of 2.0 M. The demand of water
will increase with increase in capacify of the mine

As this proposed opencast project is located far away [rom the existing opencas
and U/G mines and perennial source of water (Brahmani nver), the indusirial
waler demand will be met through both ground water and surface waler sources
during the initial peniod of mining and potable water demand will be met only
through ground water source. It is suggested that the indusinal demand for this
project can be met by

{1} Construction of suitable weirs in the Singadha jhor at convenient sites as
it 12 observed from the avalable data that this stream has fow ull
January of a vear

(i) By construction of minimum 3 No. of deep wbewells in the project

premises.
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Environmental Impact & Management

Air quality management

The muning and 11s refated activities will afTect ambent air quality. The ambient
air will be influenced due to presence of RPM, SPM, 507 & No, which will be

penerated due 10 vanous activities related to the project. The concentration of

pollutants will vary depending upon micro-meteorological parameters of the
Ared.

Appropnate air pollution control measures will be 1aken so that the ambieni wr
quality 15 maintmnéd within supulated standards Both prevenbive and

suppressive measures to be taken are elaborated below

=  Drilling operation

* All dnlls will be equpped with dust exuaciors/amestors/welr dilling
arrangament

+  Proper muntenance and handlings of drlling units will be done
. Blasting operation

Blasting will be done in a proper way 1o mummuze the ceneration of
fugitive dust, noise and blasting vibration Proper placing spacing of
blast holes wall be mamntaned.

* Loading and transport
*  The haul roads will be sprayed regularly with water

*  All service roads will be black topped

* Provision of greenbelts around the quarry, industrial area, service building
area and coleny site will be made. i ’;
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Coal handling plant (CHP)

Provision of covers on the convesor belts. unloading/transfer pomnis o
préyvent access of wind.

Suppression of coal dust al transfer points and a1 other points i the coal
flow circurt by provision of water jets and dry fog sy 512m

Mt Gidn of the height of coal-fall a1 transfer points to reduce the dust
seneraticn and if necessary. provision of dust suppression measures

Improved mantenance of plant and machinerny including provision ol
condimon monitonng instruments like vibration meter. ele

Fire at coal faces & coal stockyards

Provision of adequate fire fighting amrangements including storage of
sufficient quantity of water at all entical points

Semi-conselidated coal stack of height nol more than 8m with strict
SUpervision

Careful removal of all loose coal from the abandoned coal faces,

042 Water quality management
The likely sources of water pollution from this project are os follows
*  Samitary (Domestic) waste water from residential colony and senice
buildings
v Industrial wastewater from workshop
*  Mine discharge water.
Surface run-ofT passing through coal stockpiles and OB dump.
Jtorm water from leasehold and built-up areas.
The umpact of mining at this project on both surface water source and ground
waioT resource has been assessed as follows
. Surface water sources
*  Disruption of natural drainage pattern in the core zone.
* Deterioration of water quality & pollution of water bodies.
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Siliation and choking of waler courses causing scarcity of surface witer
and fMlooding problem in the arep

Ground water resource
Due to excavation, ground water aquifers are disrupted

Due 10 pumping of mane water, the water wble of the penpheral villages
like Gopinathpur and Dubamolia may get lowered

Effective walter pollution control measures will be taken for this project.  Waoter

pollution control mezsures to be adopted are

Sedimentation ponds/tanks to treat mine discharge water for suspended
solids,

Oil and grease traps and sedimentation wanks for industnial wastewater

The domestic wastewater will be treated for bio-chemical oxyvgen demand
(BOD) and towal suspended solids (T5SS)

Garland dramns with seitling tanks lor surface run-oll

943 Noise abatement and blasting vibration control

(a)

Noise pollution abatement measures

The adverse affect of high noise level like health effect (both auditory and non-
auditory), masking effect, sleep interference, change in personal behaviour, #lc.
are wetl known

The following abatement measures (suppressive and preventive) will be
adopted:

Proper desipning of plant & machinery by providing in built mechanism
like silencers, mufflers and enclosures for noise generating parts and shock
absorbing pads at the foundation of vibrating equipment.

Grieenbell design around infrastructure site, service bullding ares and
township will commensurate with miming acuvity progressively over
vears. This comprehensive design will be developed

Adoption of personal protective devices like earplugs, etc.

pod §.
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(b) Blasting vibration control measures

*  Proper quantity of explosive, suitagble stemming matenals and appropriale
delay system will be adopted for safe blasting.

* A safe blasting zone will be kept around the penphery of the quany

844 Socio-economic impacts
The proposed project will have beneficial impact on socio-econamic fromt by
providing direct employment (o the local people, The project will further boost
the economy of the area and provide secondary and tertiany employment 10 the
local people. There will be a positive change 1n the social infrastruciure of the
area also.
945 Flora & Tauna
The enhancemsnt of forest area will occur due to measures like compensatony
afforestation, biclogical reclamation, arboriculiure/afforestation and creation of
greenbell & avenue plantation. The water body cremted by the Tmal vend will be
beneficial 1o flora as the area is found 10 be of high water scarciy. The balmnce
in the regional population will be maintained in natural course, owing 1o
existing undisturbed forest areas in the vicinity of the project
G4.6 Land resource management
The most significant adverse impact of opencast coal muning is the change in
land use pattem, The alteration due to infrastruciure and coal stock piles 15 not
to be considered as true change as these facilities / land can be utilized for some
other purposes afier mining operation is over. The change in land use pattem
due to activities of quamying and external dumping of OB material may be
considered as true change in land use pattern. So reclamation of mined out land
and external OB dumpa_gillbnmm&m:mpmanmauﬂep for sound land
resource management. The iotal land required for the excavation is 211.18 ha,
out of which revenue forest land for diversion is 4743 ha
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g4.7 Resettlement and rehabilitation

The mining area comprising of excavation zone, blastng danger sone, elc
covers two villages Out of these villages, about 199 famihies will be evicted
due to mining and its associated acuvities, The two villages above mentoned
are Gopinathpur jungle and Nandichhod. The above families os well as other
displaced farmlies such as major mamed sons, unmarriéd daughiers of 30 vears
of age, divorcee/deserted women/widows, phyvsically handicapped and'or
mentally retarded persons mespective of age'sex and unmamed daughters/
brothers/sisters/sons whose parents are not alive, homesieadless families
(imobjechonable encroachers) and landless f(amulies  (unobjectonable
encronches) will be resettled andior rebhabilitined socally. cultorally and
economucally as per the latest Norms of Govt, of Onssa.

The displaced families who are not provided with emplovment or self-
emplovment or who do not want to avail of such employment/sell-employment

will be entitled 10 a one time cash grant as per the above norms

The number of farmilies 10 be evicted village-wise are given below

Name of village MNo. of families (o be evicted
Gopinathpur jungle 44
Mandichhoda (Gopiballavpur) 151
Total |9y*

* Besides the above, other displaced families comprising of major marned sons,
unmarnied daughters of 30 years of age, elc. as per latest Norms of Govt. of
Onssa will also be resettled and rehabilitated

The resettlement site for the displaced families of above villages will be in
Malibrahmam Mouza in Govt waste land.
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95 Environmental Management System

The success ol emvironmental management depends on deep involvemenmt of

personnel at all levels and also en the creation of an eéffective implementing

ofgarusation  To carny oul vanows pollubon control measures and comphiance

of statutony regulanons ke environmenal staiement, mr and water consenis

from the Siate Pallutien Comtesl

orpanAaton will be creped
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CHAPTER - X

LAND REQUIREMENT & MINE LEASE AREA

(0.1 General

Land requirement for the project has boen gssessed considering Dt
newds, furest land, particolurly reserve Torest which has been aviided whe

maximum extent possible

Durgapur reserve Torest (64.23 ha) s present along the entive width ol
Utkal-L block on the soath and extends Turther bevomd the southers bilagk
boundury, Therefore It has become absohiely necessary o prowide
approach to the block and rail line for coal evacustion through the reserve
forest. Final coal evacuation reute is yet 1o be decided. Due to adjoining
mining blocks namely Utkal-F and Utkal-D, blasting danger zone cannot be
demarcated and control-blasting method has w be practiced with
coordination of adjoining mines. The entire extzrnal overhurden cannot be
sccommodated within the block boundary and it will be necessary 1o site 2
part of external dump away from the block ares. Tentatively, the land near
Korara village lying southwest of this block is identified for this dump
(Dump-Il}. However, few borcholes may be drilled 1o prove non-coal
bearing area. The location and area of the land for residential colony which

will be outside the lease area is nol sssessed and is not included now.

0.2 Mine Lease Area
The lease area required is as under:

a) The allocated Utkal-E block, excluding Durgapur reserve forest but
including land for rail corridor and approach road to it within

Durgapur reserve forest,

% ) External 0.8, dump-I1 with peripherial road, garlund drain and o
".._‘_,.U e ¥
/ﬁ corridor to link Utkal-E block with external dump-Il, green belt,

avenue plantation etc outside the alloted Utkal-E block. /
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cl Explosive Magazine and Satety Aone coverfinge SO0 i rolmll
The lease boundary is described befow
North Morth limit of Likal-1: bleck.
bast Eastern hmit of |itkal-| bloeck.
Suuth Morthern  boundiry of  Burzapen  reserve lorest and

comecting road W dump-11,

Wkl Crverheerder dimm=11 el w esters

Lease Is sought for maximum period a5 per riles.

10,3 Total Land Reguirement

O L N ST B

() TEl P E AR F S

Total reguirement of land lor virous purposes s detabed i table 10

The plan: showing the tofal fand regurement & mme lease anea within and

oilstdi the block s showir i plite ik b-1%

Table =101

Mine Leose Aren & Lund Reigpuirement

F.g“ 8% a0 hactanas

N | WithinUtal £Block  Cutside Utkal-E | ;a0
Reserve Revenue Non- Block i
Forast Forest Forest |0 Man-lorest Eiol
Quarry Excavation || ATa31eavSan s 21118
External Durmp-| | 10177 3532 137.08 | _aros|
Etamm Dumg-Ii | 0.00 115,75 115.75|
TopSeul Dump | 083 104 187 1.87|
Railway/Appraach :
oL S 233 1482 615 2330 23.30
Barrier & Nala Diversion-East p2o] 234 283 | 2563
Barrier & Naia Diversion-West 403 553 956 | ass
458 & 75 m_:ml 1n.33]
174  1.74 1.74
| T~ B.91 B
Comidar from Utkal-E to F o }
Ciusrmip-11 . A | 3.70 _3_3';'!
TOTAL _ 2.38 173.75221.62387.70 128.36 526.06
Area required for Mining Lea:a | ) 526.06
rea required for CISF Colony in Korata Miliahe £2 08 '
Non-forest land) .
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CHAPTER - X1
PROGRESSIVE MINE CLOSURE PLAN
1.1 Introduction
‘Mine Closure Plan’ 15 a whole-of-life exercise thal beging ot the stan ol 2 nune
life and continues through to posi-closure, Even though most of the pleocal

11.2

gcuvities occur a1 the end of the mine hife. 1 must be planned and consdered
through out the life of the nune and nol deferred wuntil ot 18 oo Lale b plan

properly 1o prepare for clogure

There are two tvpes of “Mine Closure Plan' as o en below

. Progressive mine closure plan
. Final mine closure plan

A 'Progressive Mine Closure Plan® means a progressive plan. lor the purpose
of providing protective, reclamanon and rehabilitalion measures i 4 mune o
part thereol A 'Final Mine Closure Plan" means 2 plan for the purpose of
decommissioning, reclamation and rehabilitation in the mine or pan thereo! nfler
cessation of muning and related activities that has been prepared in the manner 1o
address all environmental aspects tinking inlo consideration.

The final mine closure plan shall be formulaied one (1) vear i advance of
closure for submission 10 MoEF, Govi of India considenng the ground realiy
prevailing dunng the period. ‘Progressive Mine Closure Plan' has been drawn
up lor and incorporated in this chapter.

Details of Progressive Mine Closure Plan

This aspect will be dealt in grea: detail in the E1A & EMP report  However,
vanous aspects related 1o mine closure are highhghted in the [ollowing
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Vianagemenit of mined out land

Final stage and post operational stage Lind uwe plan

The life of the project is expected 1o be 360y cars Backfilhne o mined out anea wil

' [ i
commence from 12 vear 15 proposed 10 accommmodnie the sciemmal overburden

dump at two sites. Dumpine schedule is Siven i haptees\ @ Tablaasy

Land reclamation

Thas woill be carmed aul n twe dishingt phases
[

1.2l
"
L ]
B =
"
.

i i um A1
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Physicaltechmcal reclamanon

Biological reclamation

Management of hvdrology and hydrageology

During mining perod

\ssessment of by drotogs and I digeesloas of the are,

Ground water level myesliganons hasve baen comed ool and arpumd the
areq comprising of bufler 2one of this project

Estimanon of sround waer avalabelin of the area

Ground water availabihiv of the area comprising of core and bulTer sones
of this project will be assessed

Water demand, dewatering of the mine and wastewater management

Tatal water demand for the project 15 tematively assessed as G 8MId,

impact of the mine on ground water and surface waigr will be dealt in EMP
for seeking clearances

During post-mine closure period

Final mine closure plan shall mclude surface Aow pattem of precipiabon run-

ofT and mane water, . __14_&‘:_'-_‘_;__
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= Management of recharge areas

Miming operation of this project will create voads or depressions. which will
induce or accelernte rminfall recharge and run-off in the miming area  Masimum
effort will be made 16 recvcle or reuse the treated eflluents totally 1o the exiemt
possible by Keeping the make up water in dilferent sumps or low hving areas of
the mine, The remaining water will be discharged to the natural drainage for
ground water recharge in the same basin for agncultural use and for dnnking
water in the adjacent water scarcity villages. The final vouds of the quarmy wall
be lefl as a water reserveir for water harvesting and also recharging the aguifer

in the summounding area.

= Acceptable surface and ground water flows
The drainage arrangement for smooth disposal of storm water [rom external
overburden dump will be made to avoid gully formation on the dump body and
also sillation problem of the nearby natural drains. The following steps will be
lollowed for effective drainape

= Drainage arvangement for external OB dump

¢ Catch drain
An open drain of appropnate size will be provided on all terraces &l the Mool of
next bench to receive the storm waler from upper benches This 15 then

discharge 1o the lower benches through masonny chute. thus minimizing gully
[ormation in the slope of external dump

¢ Fool drain

A fool drun of proper size will be provided around the external OB dump
{porhien exposed 1o culside only). This drain will collect run-ofT from dump and
direct 1L 1o settling tank/sedimentation pond before discharge 1o aearby natral

Waler courses

s Drainage arrangement for internal OB dumps

A part of the quarry wall be backfilled with overburden. The backfilling will be
carred out 1n a phased manner, Once the backfilling has reached predetermined

reduced level, the plots will be leveled, graded and cleared of large stone pieces
Job No_ TRO0D4 e
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Iving eon the surface. The slope of the ground will be made very gentle as far as
possible preferably less than 2%) The praded and fevelled area will be divided
mic small sectors and small check bunds will be constructed to retan moisture
and humug in the soil. The dramage arrangemenits [or precipitation run-off are as

fisllows

. During working stage, the run-off will be collected from intemal dump
b [oof dran for divérting to mine sump for pumping

. Iry the post-mumimg pertod, the drainage pattern of the reclmed area wall
be such that the run-off will be diverted 1o final voud of the guarn which
will be developed as a water reservorr for water harvesting and also
recharging the aquifer in the surrounding area

Chere 15 anontneate relationship betwesn surfoce water and ground water In the
mongeen perrod, il the agwler attains 1ts onginal eround water fevel the
surlace water bodies ke stream, ponds & lakes recharpe the aguifer. As soon as
the ground water recoups and anams i level. the groundwaier contnibules agmn
to the surface water bodies. After post-monsoon penod. this process is reversed

azan as the ground water level gets lowered from the original level

The mune dewatening bnngs down the ground water level i the immediate
vigiity of the mune Maximum effort will be made 1o recycle or reuse the
reated effluents 1otally 1o the extent possible by keeping the make up water in
different sumps or low lving area of the project In unusual situations during
monsoon, ming discharge water will be allowed 10 go as recharge/run-off in the
same basin of the area.

As such, this area is having an average annual ramnfall of 1270 mm. This rainfall
replenishes the annual ground water draft every year This will enhance the
recharge of the aguifer in the area for mitgatng the lowering of ground water

level in the area surmounding the mine
11.23 Management of air quality

After cessaton of muning and s related acuvines, there will be no effect on
ambient aer qunht'. due 10 this project. As the proper rmtigatory measu:es for mr

I e
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pollution control are expected taken in the naighbounng mines also, there will
be no effect on the ambient air quality afier closure of mune.

[1.24 Management of wastes

= MNon-toxic solid waste

The sohid wastes generaled (rom the mine durning the coul production are nemn-
haeardous and non-toxic in nature. The above solid wastes will be disposed ofl
by backlilling the mined-out area and external dumping and then ey cpetating

withoul caugirgs any soltaion probler on suilace wiile hodies

= Toxic wistes

Toxig solid wastes ke used o, used batlenes, wmily sludpe bewsdes Tl g
filter matenals contaimng ol durtng msnlenance ol vebisches, will be e

from this project

Used oil 1s stored in drums safely in store (or disposal theoogh suction 1o the
suthonzed reprocessors. Used batteries are stored safely for auction 10 the
authonzed reprocessors.  As regards oily sludge besides filler and [ilier
matenals, the same are disposed off in impervious laver lined pis withoul

causing environmental hazards.
11.2.3 Management of topsoil

The tepsod lrom unbroken ares will be scraped [or progressive and concurren
utihisation during techrical reclamation of backfilled area and external OB dump

area thus obviating the necessity of storage of 1opsoil separately, There will be
no wastage of topsoil

1126 Management | decommissioning of infrastructure

The infrastructure like workshop, office buildings, residential colony, roads and
transmussion lines, etc. will be provided for the project. Considenng the ground

realities existing during the period just 1 year before mine closure, plan for
reutilization in neighbouning mines or decommissiomng will be made If
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decommussioninge  of  mfrastruciwe = dome  the Jand  cccatesd B e
infrastruciure. will be restored. [or some dseful punpmose The oot for
decommussioning will be-met from the "Corpus Fond' created (o mine clospre

activiliey

Management of disposal of mining machmers

The salvmgmie and shiffing operat . muming Suchomer anil othel dgupmemt

will be dome consdenne the ground realifies dunng the pered | vear adyange of

{inal mine closure
Safety & security

The elvmmation of sofere hasads o e o e amd mend rituncdaiisn

105 heen: dhscus=2d m the (allow miy aph
v Elimination of safety haeards

This aspect will be d=altin EIA & EMF report The steps mensures wiven i the
f i k H
above chapier will be followed Thare wall be ne safen hazards for the

netghbouring commmumity after the mune closure

s Management of fire

The appropriate measures for management of fire at coal faces in the ming and
coal stockyard will be adopted and there will be no safety hazards for the

neighbouring communmity after the mine closure,

Care and muintenance during temporary discontinuance

The guwdehnesinstructions from DGMS will be followed in case of
disconunuance of mine operation, if ans
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11.3 Re-deployment of workforce

Peak labour force 15 required for mine operation tn the first few vears of mine
when censtruchion activines as well as operational activibes achieved their peak.
Workforce will be greatly reduced near the end of mine life sav, 5 vears advance
of closure and therefore, management will have to plan this reduction of
manpower by reviewing mining operations. After closure, minimum manpower
will be lefi for continwng the actual closer operations. The reducton of
manpower would be effected by following options

* Retraning and redeployment of younger group up 1o 40 vears of age

* Transfer of expenenced middle-aged groups between 40-30 vears 1 the
other projects

*  Implementabon of VRS for ape group of above S0

* Retrenchmeni with swiable compensation after exhaustng the above

oplions,
1.4 Management of community Tacilities
The peripheral village commumity facilities developed by the Mine Authormy

would be transferred to the Local Bodv/State Govt for managemen

11.5 Cost of mine closure
This involves the following 1lems:

- Cost of reclamation of mined-oul area

= Cost for air quality profection measure

*  Decommussioning cost of infrastructure and rnimg machinen
*  Costof safety and security

*  Socig-economic cost

*  Cost of orgamsation for executing the clesure activities

. Cost of post-project monitoring for 5 vaars

*  Cost of closure activities

Some of the above activities form the parts of the normal mining operation. The
cost will be provided in the project report However, some of the closure
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actuvies will involve expenditure. The expenditure will be met from a "Corpus

Fund' crealed by heeping the provision of Rs.1.00 per onne of coal produced m

the cost of production

«  Cost of organization for executing the closure activities and post-project
g
An orzanveation with necessary manpow er and vehicle support will be needed

Ihe 1enmanve manpower required for the closure activities and post-projec

momtonng are given below

Manpower for closer activities and post-project monitoring

SL# Designation No.
I Asst Colbery Manager |
F [ Overman 1
3 [ Mining Siedar |
4 Watchman - 1
rTﬂ1uI 4

The expenditure for above orgamezation for 5 vears sfler closure of the mune
zhall be met from the 'Corpus Fund' as mentioned above.

Job No.: 780004 11. &
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BRIEF ORDER

ANNEXURE-II(1/3)

Ref. Mo. PAT/CONT/ST8 DATE: 111 Morch, 2008,

GENERAL MANAGER [BUSINESS DEVELOPMENT]

M/5. CENTRAL MINE PLANNING & DESIGN INSTITUTE LIMITED
GONDWANA PLACE,

KANKE ROAD,

RANCHI - 834 008, FAX NO0651- 231851/231 447/ 0474-4087 60

SUIJECT: FREPARATION OF STATUTORY MINING FLAN, DETAILED FEASIBILITY REFORT

REF:

\,

(DFR), RAPID AND COMPREHENSIVE EIA/EMP REFORT FOR UTKAL-E BLOCK
OF TALCHER AREA.

1] OUR LETTERS NO. PAT/CONI/1710 & 1711 DATED 08,10.2004

2]  YOUR OFFER NO. CMPDI/BD/A|DO2)/Offer| Vol 1)/564 DATED 05,11 2004 &
CMPDI/BOSADDS) /OHer|Vol.l)/ 565 DATED 05.11,2004.

3]  OUR LETIER NO. NBC/P&T/ 1967 DATED |4.12.2004.

4] YOUR LETTER NO. CMPDIAD:A[D03) Olfer-l DATED 03.01 2005

5} OUR LETTER NO. NBC/P&T/114 DATED 18.01.2005

6  YOUR LETTER NO. CMPDIBD:A{D03)Cilfer-I/52 DATED 18,01.2005

7)  OUR LETTER NO. PAT/CONT/229 DATED 02.02.2005

8)  YOUR LETTER NO. CMPDLBD:A[003)Offer-1: BO DATED 02 02,2005

THIS HAS REFERENCE TO YOUR OFFER FOR THE SUBJECT WORK, SUSSEQIUENT
CORRESPONDENCES! DISCUSSION, CULMIMATING I THE LEFTER w0 CWFDI BC

Al0D3) DATED Q2022005 () MNALCO |S PLEASED TO AWARD THE WORK FOR
PREPARATION OF STATUTORY MINING PLAN, DFR, RAPID AND CUOWFRERENIVE
EIA/EMP REPORT FOR UTKAL-E COAL BLOCK OF TALCHER ARLA AT A LUMP SUR
FEE OF RS, 149.94 |AKHS (RUPEES ONE HUNDRED FORTY NINE POINT MIHE FOUR

LAKHSE), SERVIC LICABLE WILL BE PAID ALACTUAL IN ADDILCN. TQ THE
ABOVE FEE ]

THE SCOPE OF SERVICES :
THE SCOPE OF WORK UNDER THIS CONIRACT SHALL BE:

[] PREPARATION OF DETAILED FEASIBILITY REPORT (LFR] UIKALE COAL BLLCK OIF
TALCHER AREA FOR NALCO

i} fdmll}:rr{:?w MINING PLAN FOR UTKAL-E COAL BLOCK OF TALCHER AREA FOR

Y

i} PREPARATION OF RAPID AMD COMPREHENSIVE EIAJ/EMP FOR UTKAL-E COAL
BLOCKE OF TALCHER AREA FOR NALCO INCLUDING GEMERATION OF
ENVIROMENTALS METEOROLOGICAL BASE LINE DATA & HYDRO-GEOLOHGIC AL
STUDIES IN AREA OF 25 KM RADIUS FROM THE EPY CENIRE OF THE DEPONIT ()

e . SO

e i [ L ar Muhanw

- m
Uday ta Qualified Fersed

iﬂﬂﬂ!{ﬁﬁi‘nﬁmmﬁ‘-‘iﬁh National il ﬂ%#ﬁé’ﬁi’.ﬁﬁ'.

(e W aE) (A Sovermmenl o Indig Bridh rlpul i i
Frremtem CORPORATE E b.-".l

ull

© FIVETRRYT WY, Sarrpfl, T 761 043, TN NALCO BHAVAN, Mayapol, Bhubaneswar TH1 1513 NDIA

Prgea:(EPABK) [0074) TIOIREE TO 230100 "AH Fux: [DET4] 23260, TIOOGE. DABOTAD & FEe G E
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ANNEXLIRE-IK2/3)

HOWEYER, THE SCOPE OF WORK HAS BEcn COVERED N DETAIL IN YOUR OFFERS
DATED 05.11.2004, LETIERS DATED 03012005 DATED 18002005 AND DATED

02.02.2005 (.|

THE TIME SCHEDULE FOR THE VARIOUS SCOPE OF SERVICES ARE AS UNDER:

Al DRAFT MINING PLAN : MAY' 2005

B DRAFT FEASIBILITY REPORT ! CRCTOBER' 2005
C) DRAFT RAPID BIA/EMP REPDRT ; FEBRUARY" 2004
D)  DRAFT COMPREHENSIVE EIAJEMP : JUMNE' 2004
TERO DATE:

THE ZERO DATE FOR THIS ASSIGHMENT 15 DATE OF THIS BRIEF ORDER ()

FAYMENT TERMS

THE TERMS OF PAYMENT SHALL BE A% UNDER:

BREPARATION QF MINE PLAN

" 1 5% OMN COMPLETION OF FIRST FIELD VISIT AFTER RECEIFT OF WORK ORDER
. 75% O SUBMISSION OF DRAFT MINING PLAN

. 10% ON SUBMISSION OF FINAL MINING PLAN

BREPARATION QF DETAILED PROJECT REFORT;
. 15% ON COMPLETION OF FIRST FIELD VISIT AFTER RECEIPT OF WCRK ORDER
. 75% ON SUBMISSION OF DRAFT MINING PLAN

. 10% OM SUBMISSION OF ANAL MINING PLAN

. 15% ON COMPLETION OF FIRST FIELD VISIT AFTER RECEIPT OF WORK ORDER

. 307 ON SUBMISSION OF CONFIRMATION OF COMPLETION OF FIELD DATA
FOR RAPID ElA

. Z07% ON SUBMISSION OF DRAFT RAFID EIA

v e

(21 [ L
H hﬂrt B e oy W .
Kumat 2ty pe 1
U2y 0aes QUGrMCR e .
e R NG
£ o
r'ﬂﬂm'ﬂr of



Ly e

ANNEXTURE-I33)

" 10% O SUBMISSION OF FINAL RAFID ElA

. 5% ON COMPLETION OF PUBLIC HEARING AND OBTAINING NOC
. 10% ON SUBMISSION OF DRAFT COMPREHENSIVE EIA

. | O O SUBMISSION OF FINAL COMPREEHENSIVE Ela [

&0  THE JOB SHALL BE COORDINATED BY DY. GENERAL MANAGER [MINES), CPP,
ANGUL [.) COPY OF ALL CORRESPONDENCES MAY ALSO BE ENDORSED 7O
UNDERSIGNED [.] )

7.0  PLEASE FAX YOUR ACCEPTANCE TC:

i DY. GENERAL MAMAGER (MINES), CPF, ANGUL
5 DY. GENERAL MANAGER|C&M), NALCD. BHUBANESWAR ()

RO AlL OTHER TERMS AND CTOMDINONS SHALL BE A5 PER REFERRED OFFER.
CORRESFONDENCES / MINUTES OF MEETING eic. [}

0  WE ARE ENCLOSING HERE WITH ONE ADDMIONAL COPY OF THIS LETTER WHICH
SHALL BE DULY SIGNED & STAMPED AND RETURNED TO THE UNDERSIGNED AS A

TOKEN OF YOUR ACCEPTANCE.

(RK. DAS)
DY. GENERAL MANAGER(CRM)

PCC: TOABOVE ADDRESS BY SPEED POST.
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ANNEXURE-V(1/2)
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ANNEXURE-V1

CLARIFICATIONS TO THE POINTS RAISED REGARDING THE MINING
PLAN OF UTKAL-E VIDE LETTER NOQ. 3401 1/{37)/ 2005-CPAM

Dated 13" March 2006 FROM MINISTRY OF COAL

Paint (i} COAL RESERVES

As per alloument lener of Utkal-E coal block daped 2882004 the Geological reserves were
mentioned as |54 45 Mt and extractable reserves as 8470 Mt However these figures are based on
the preliminary assessment done by CMPDIL before preparation of the Geological Repon. The
Geological Report has since been completed on 21.4.05. where in the Geological Reserves it
[13. 3% Mo The Geologacal Report being after complete explorabion has been relied upon for the
divelopment of Mining Plan. The extractable reserves, after complying wuth all the other pomis
raised during presentabion of Mining Plan. hes now beon assessed as 67 49 M1 These figures are
ceriified by ROP { Annexure-V1A)L

Point {ii} NORTHERN SIDE BARRIER AGAINST THE SINGRA JHOR

The local heghest flood level of Singhada Jhor i Utkal-E Block has been estumared bazed on a
known HFL which is available 1.5 kin down stream by conducting a detiled phy sical survey by
CMPD]. Embankment kas been proposed at least 1.5 meter above HFL leaving & clearance of 5m.
The surface it of excavation has been kept Sm from the toe of the embankment on the south.
Thus the barner between mine excavaton and Singhads Jhor comes to 18.15 m 1w 28 43 m and the
coal blocked in the northemn barrier has accordingly been reduced (Plate no. MIN-T).

Point (iii) MINING OF HIGH STRIPPING RATIO AREA BETWEEN THE
PROPOSED QUARRY AND THE EXTERNAL DUMP-I

As desired, this high sripping ratio zone between scam VII B and scam VI Top has now been
included in the excavation zone (Chapter-V).

Point (iv) NEGATIVE PROVING OF EXTERN -

THE ALLOTTED BLOCK AREA.
For negative proving of occwrrence of coal scam in the External Dump-Il area, CMPDI was
consulted and three bore holes m.mging 1o 140 m depth wers drilled at three locations, KOR-1

_ ftﬁ;_fg_!-ﬁf-— j‘ia‘-"‘-:-;f‘

,hnud Fnlqﬁﬂ



KOR-2 o KOR-3 a8 indicaied by CMPDI

The drilling work was carned cul by Dirccworate of

Creofogy . Govt of Orissa as assigned by NALCCOL The resulis arg as ader

|Sino | Borehole | Latfude® Longitude® | Collar RL. | Depth Drilled Remarks
MName (E} (N} 1 meires In meires i
| | KOR-l 24170 2REH) 182 404 146,00 No coal seam |
2 hOR-2 24550 2365 197 1145 P40 Mo ocoul sepm |
1 KOR-3 Z3733 1930 | 74986 143 (K Sogoul seam
Asper CMPDI grid followed in GR.

A sbetch shesoang the Tocation of the borghiodes in the External OB Dump-Il arca 15 cnclosed (Plag

no MIM-I5G Report of Dhrectorate of Geology (Chrissa) s grven as Aonesure-V1EB

Thes the External OB Dump-11 area is negatively proved for accurrence of coal scams

AVOIDING OF FOREST LAND FOR THE PROPOSED RAILWAY

Podnt (v)

LOOP

The arramgement of ralway loop Tor MOR svafem is now replaced by shunt back svsiom This has

mhiniimtbeed the reguirzment of Roserve Forest land within tee alloted Uthal-E coal bleck The

entire southern width of the block i covered Bw the Durgapur Reseme Fores

Thereiore

reguirgment of reserve forest land Tor coal evacuation and commumcaticn could nol be ontirely
avended thoogh minmimceed (Phae no. GEN-1T)

Point {vi)

QUARRY ROADS,

The guarry roads are planned 5o as not o hinder the extracton of common barmers lefl between

the adjacemt blocks. Haul road lies on southem batter and near Aoor of quamy on eastern bamer
(Plote mo. MIN-I}

Point {vii)

EXTHA F

A

The Eastern boundary fease holders M/'s OMC whose mine plan is already approved was contacted
and they have agreed for extraction of common coal barmer between Utkal-D and Utkal-E. To this
effect they have issuad a leter.

Also_ the westem boundary , Radhikapur (East) lease holders M'S Tata Sponge lron Limred, Joda,
have been contacted for exracnon of common coal bamer on western boundars. They have also
accepted to extract the common coal barrier and issued a letter accordingly.

Attempd shall be made to extract the common coal barriers on both cast and westemn sides 1o the

maximum exient possible at the appropriate fme

Copics of relevant correspondences are enclosed as Annesure-VIC.
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ANNEXURE-VI-A
CERTIFICATE

COAL RESERY ES

Ag per allonmem lerter of Utkal-E coal block dated 28.8.2004 the
Cicologteal reserves were mentioned as 15445 Xt and  extractable
reserves as 84 70 N However these figures are based on the preliminary
assessiment done by OMPDIL before preparation of the Geological
Report. The Geological Report has since been completed on 21 4.05,
where in the Geolopwical Reserves 1s 113.39 Mt The Geological Report
being  ofier complere  exploranon has been relied upon for the
development of Minmg Plan '['I'u_'l extractable reserves have been

|
assessed sccordingly | v

Udaya Kumar Mohanty
Ru:ng:ﬂltd Qualified Person
Urder Rule 23C of MCR 1960
W lettms II0T6/R/ 2004 CA;

I “ept of Coal,
k wi Ludia
UDAY A KUMAR MOHANTY
(ROP Mo 13016782004 CA dit 1.9.2004) /-
| ey
g © (oL AL pdnt oY
Place: Bhubaneswar Ldaye 1.-'!.Ii J Huft;&;:{%:‘
ais®t L5C of 2004
Date: 15 06 2006 Rech? Rute H016/8% iy onl,
vide “m,_unl ol [En.ﬂil
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AMMEXURE-YIH

ip 2D
DESCRIPTIVE LOG

"BOREHOLE NO 'KOR-1 |
LOCATION | il
RL | | |
DATE OF 15.05.06 - |
COMMENCEMENT 2 |
DATE OF COMPLETION 18.05.06
TOTAL DEFTH 146.00m (Total drilling is non-coring) |
TOTAL CORE RECOVERED | Nil i
%2 OF CORE RECOVERY Not Applicable -l —

| TOTAL NO OF SAMFLES NIL -
TOTAL METERAGE OF NIL

SAMPLES P
RIG LISED ITH-10 Rig & ATLAS COPCO Compresser =

KOR-1

TOTAL DRILLING IS NON-CORING AS THERE WAS NO
INDICATION OF CARBONACEQOUS HORIZON DLURING

NON-CORE DTH DRILLING
(Logging is based on the visual observations of the siudge recovered duting
non-core dln']ii.ng}l

i—

EbEpEl ot Thick: | Recoversd | % uf :

;::;“mnte}r:} sess(m) | Thicknaestmi | Racovary Litholozy Remiurks
000 [215 [215 |NA NA ' Luterite o
215 185 [ LW NA NA So1l Greenish
185 12.00 | E.15 A NA | Bat Withsoill |
12.00 15.00 6,00 MA MNA | S35t Weathered
1800 | B1.00 6300 |NA NA Sat Lonse

El.G0D 108.00 |27.00 A NA {1z pebbles With 531
108,00 | 146.00 | 38.00 NA NA Sat Loose
Borehole was closed at the depth of 146.00 m sfter dnlling 38.00 m bhelow the basal |
Barakar Boulder Bad,

*NA - Not gpplicable L ; _.,___./i{
S5t - Sandstone ki o .
Otz - Quartz '

7 &
N ]
R "ﬁ:t"‘iﬂi, Iq“:_ of MCE VA
'/W 2 R lorter M7 105 ) ol
T ] M QL PR = bt
:.': ""ﬂ‘ SILE .|.‘|'.'|"-.. T Sy ”Inth 1""1 | uf L'J"J'.n
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ANNEXURE-VI D
ip 3

——

DESCRIPTIVE LOG
"BOREHOLE NO KOR-2 o
| LOCATION = . ==
' RL ' —
DATE OF COMMENCEMENT | 10.08.06
'DATE OF COMPLETION 22.05.06

TOTAL DEF1H

141.00m [Total drilling is non-coring)

 TOTAL CORE RECOVERED

ot Applicable

| % OF CORE RECOVERY

Not Applicahle

| TOTAL NO OF SAMPLES ~NIL )
| TOTAL METERAGE OF NIL
SAMPLES _
RIG USED ITH-10 Rig & ATLAS COPCO Compressor

KOR-2

TOTAL DRILLING IS NON-CORING AS THERE WAS NO
INDICATION OF CARBONACEOUS HORIZON DURING

NON-CORE DTH DRILLING
(Logging is bazed on the observations of the sludge recovered during non-
core drilling)

Depth of . Recovered |
occurrence (mj ;ﬁ:‘;} Thickness R:SS"ML Litholegy Remarks |
From To {m)

lop0  [3.00  [3.00  [NA NA Soil & Laternte |
2.00 480 | 1.80 NA NA Laterits
480 | 7200 | 6720 |NA NA Sat Toose |
7200 [ 10200 | 3000 | NA NA Quartz pebbles | With Sst__|
10200 | 141.00 | 3900 MA NA Sat Lonsa
Borehole was closed at the depth of 141.00 m after dilling 3900 m below the hasal |
Barakar Boulder Bed

*"NA - Not applicable

5Sst ~ Sundstone
Qe s gumﬂ,ﬁ ’ ,-«"’J:f'ﬁt-f“
el A Q ‘[H' # o WEY me L L
2180 ﬂﬂ 1y i
1_11\%“_1;11. o |
'..-l:-t "n,l S -
ﬁ-‘:;ﬂfm*"t
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AMMEXLURE=-YI D
(p E]

DESCRIPTIVE LOG

BOREHOLE NO | KDRJ_

LOCATION |

RL . e A | [——
| DATE OF COMMENCEMENT 27.05.06

DATE OF COMPLE TION 29.05.06

TOTAL DEPTH

143.00m (Total drilling is non-coring)

TOTAL CORE RECOVERED

Not Applicable

% OF CORF RECOVERY Mol Applicahle
| TOTAL NO OF SAMFLES NIL
| TOTAL METERAGE OF NIL.
| SAMPLES i
RIG USED ITH-10 Rig & ATLAS COPCO Compressor

KOR-3

TOTAL DRILLING 1S NON-CORING A5 THERE WAS NO
INDICATION OF CARBONACEOUS HORIZON DURING
NON-CORE DTH DRILLING
(Logging is based on the observations of the sludge recovered during non-

core drilling)
Depth of | Recovered |
Thick- 5 of
;‘T::,:TEEH 1}[:5 nesalm) Thl:;;ltﬂ Recavery Lithology Remarks
0.00 215 215 [ NA | NA Soil
.13 6.00 3.85 WA | MA Laterite
6.00 6500 | 59.00 [NA NA Sst Loose
65.00 0800 (3300 |NA NA Cuartz pebbles With Sst
02.00 143.00 | 4500 [NA NA Sst Loose
! Borehole was clossd at the depth of 143.00 m after drilling 45.00 m below the basal
| Barakar Boulder Bed.
*NA - Not applicable. L o q__d,ﬂ-'{
Sst — Sandstone ha nty
Qtz - Quarz K r Mo ersot
yday? walifityoq 196
ccoBBi*S] 23C of iia0d
%Jnﬂ g B0 o, "“’1: g, of R
e B . o "
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BORCD Hiedl 1 € ERTIEIC ATE ANMEXURE-VI B

(p 3%)
AOHEHO BN h{'”{_]
P AT O Fo i e 2 TR N - R
Rl i
DATEH E3F COWMSIENG ERMEN] Lk by
DATE O GO =L B 10 M
TOTAL DEPTH b Tt 1 Ten t 1 Togf .'L'I'I-l.'.r'l'il'lﬂ'l-
TOTAL CORE RZCONERED i
o R Mid AT ikl
TOFAL W 0iF = AAIPLT < sl
TOTAL METERAGE o w11
SaMPMES
RIfr I =ETd [TH-0 g & 27LAa8 COPCO Compressar

This is @ ceris) thar The above mentoned hir eh 2 has been elosed at the depth of
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ANHNEXURE-VIE
BOREHOLE CERTIFICATE ip o)
BOREHOLE NO KOR-2
LOCATION E {-) 24690, N (+) 2165
RL 197.05m
DATE OF COMMENCEMENT 19.05.06
DATE OF COMPLETION 22.05.06
TOTAL DEPTH 141.00m (Total drilling is non-coring)
TOTAL CORE RECOVERED Mot Applicable
% OF CORE RECOVERY Not Applicable
TOTAL NO OF SAMPLES NIL
TOTAL METERAGE OF SAMPLES NIL
RIG USED ITH-10 Rig & ATLAS COPCDO Compressor

This is to certify that the above mentioned borehole has been closed a1 the depth of
141.00 m after drilling 39.00 m below the Basa! Barakar Boulder Bed During drilling of
the total depth, there was no indication of coal seam. As there was on indication of coal
seamn. no core drilling has been teken up in the borehole.

il

Officer-in-Charge |
Jagannath Coal Project,
Directorate of Geology (O)

¥

Countersigned by:

WWE

e

e T T
Joim Director Geology, €+-\20 Mr € M D Murthy
Directorate af Geology (O] DGM, Mines, M/s Nalco ""u, o\ b,
Bhubaneswar. Aragul, Orissa,
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ANMEXURE-VYTI B

BOREHOLFE CERTIFICATE L
BOREHOLE WO KDR‘EI'
LOCATION E (-} 23735 N (+) 1950
RL 174.00 m
DATE OF COMMENCEMENT ZE05 W
DATE OF COMPLETION 20,05 0
TOTAL DEPTH |43 00m (Toral drilling 15 non-coning)
TOTAL CORE RECOVERED Mot A pp]'u::ﬂh!:
% OF CORE RECOVERY Not Applicable
TOTAL NO OF SasIPLES NIL
TOTAL METERAGE OF SAMPLES NIL
RIG USED ITH-10 Rig & ATLAS COPCO Compressor

This 15 to conufy that the above mentiored borehole has been closed mt the depth of
14300 m after drilling 45.00 m below the Basal Barakar Boulder Bed During drilling of
the total depth, there was no indication of coal seam. As there “was on indicetion of coal
sedim, oo core drilling has been taken up in the horehole

Officer-in-Charge
Juganazth Coal Project,
Directorate of Geology ()

Countersigned by:

ot
R R
p o R e Wy PR G
Joimt Direclor Geology, -4 Mr T M D Murthy :
Directorate of Geology (0) DGM, Mines, M/s Naleo V\k \q.,

Bhubaneswar. j Anugul. Orissa. .
i :



s

[

e

- g ' v LTS Y LB ¢ B
rT m - U" :

—  m—

| AMMEXLRE-VI B
::.UU'H{ERH BLOCK BOUNDARY OF umuf ! (p#/R)

DIGITIZED FR{:J'-.-J.' GEOLOGICAL MAP OF " '
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7AVNALCO

Refl No P& ,.'1; & .I Diate: 29071 2005

Ta

Mr. S.K, Kakkar

Under Secretary 1o Government of India
Ministry of Coal

Shantr Bhawan

Mew Delh = 11000

Suh: Forming of Comso: tinim for Mining ol Coai i Plgaledr mod Likal-E Conl blocks

Rl 1) Your Tetter Mo, 4200 11012000 CFPAM-CA daled 3501 20
14 AR atter-Na, VTATOINWE200E dated 27001 2005

Dlear Sir,

Please vefe- 20 vadr letter Mo 20011 0Ep200CF AAL.CA dated 25000 200% 4 the atsove
subject, a-copy of wish was endoned 1o CMI), A fer onformation. We have noted =
ohservabcns ol the surdine Comepifec-and approciarys ruther’ s coneerm Tor chmnmanne

the loss of doal i Biriers Detween corliguous blochks

As reaards Uitkei-15, we would hke 10 infam it i Geologies] Regoim 14 G
preparation by CMPDL The producuon mecham smeane aibes detarls can only de worked oul

after Goological Report is received and Mining Plan is prepared

M/s. Onssa Miming Carporabion had a discossion with us on the subjezl of svalving a
cuitable mechudisn ‘o extraction of bamer cozl. It hos Beck exnlrined o tham that sieh a
mechanism can only be copsiderod afer the Geologica! Hop.ot cmpleted, Mimng Man s
approved by Ministry of Coal and all relevant detatls aze avallable wnh us. This will be done al

the appropriate Lime and mn confonaty with the provisions of the Mines Act and other Stalutes

-

ar Huhaﬂt‘f

a Kum : on
yaaya Kumar M

Thanking you
Yours faithlully

i Pus ooa Vide letiei " .1'-::'1':. ¥
% d . i 1_{'__‘_”' ; L l.h-ﬂ- 3 ;
ok oF (CH Pradhan)

Bircetor (P&T)

Ay Grgfifaos o fafiize National Bluoiivan Company Lid,

L B T.-\._.T"J?".:I [ G emeir it et 1
S EIEEN L Farani, s CORPOHSETT LI

TSI W, JUTIE | T [ TR okl R s TEE DTH chalhis
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Mo MALUQCPRLU TR A-ENP [rated: 11 April 2006

shrl Fapen Las
Divisional Manager (Raw Materials)
Tam Sponge fron Lid.,

Bilsipada (P.0) JODA
k.ecnjhar. Oriisa- 755 (044 Fax Mo M6T6T-2TH162
subject Fatraction of commun ¢l birmer berwezn Lrkal-E and ikal-F Coal Blocks,

Talcher coal belt, Angul Dist
Capar Sir

This has neference 1o our telephonic talk of [.042006 an the above subject. As you nay
be aware that NALCD has heen allored the Utkal-E Coal Block ai Angul Disirier snd we have
submitted the Mine Plun to Menistry ol Coal, GO, for snitory approval, On review of the Mine
Plan, Mmistsy of Coal, GOl have dnformtad S ALCO W incorpomte the following suzeestion and
resuamit the mine plan for appraval.

“Point vih - The mining company should work out a strategy with the allottees of the
adjacent coal blocks to extract common coal barrier between the blocks as far as possible™.

Mintsry of Coal hes also imposed & stmilar condition while zonsidering the Mining Plan
for Utkal-D Coal alleiied to Mfs OMC. Accordingly Mis OMC has approached NALCD m this
connetion Surng Feb, 2006, and our Directar has issoed o letior pgrecng [or-barner ‘-‘-'ﬂl'k'il'll{ with
them {eopy of aor letler 13 enclosed).

Based on the above, the Mine Plan of Utkal-I> has been wpproved with a condition tha
there will be no dumping inside the excavated area till a suliable mechanism between OMC &
NALCO is evolved 10 extract the barrier coal between Utkal-D» and Utkal-E for which the Mining
conmipany will subimit a revised mining plan before contemplating dumping in the excavated ares
(copy of the letter by OMC in this regard is enclosed)

In view of above, you are requested 10 consider the suggestion made by Ministry of Coal
for extraction of harrier coal betwsen Litkal-E and LUtkal-F coal blocks and accordingly issue us a
letter conveving your acceplance, ,f_

Thanking you, Ly wipim—— nty
o Kumar Mohanty Vs Faillfiilly:
Udﬂ;l';mﬁ Qualified :n;;m A
Reco £
Under "l;‘; :-.Eiﬁc‘iwﬂfl“““ c""'i" -
vide Jetter 0 L am. of Toa = W )

n. 1.8

s & | '-;..nr;.. ol India

(C. M. [0, Murthy ) vy
v, General Manager (Mines) 4o s

T xs phmfe A, rEEls afdots -
TYTTE URiRiay Wt fAfaE e National Aluminium Campany Limited

(MTEY AT O THE ] (4 Gowamme! of W Enlirssd)

s CORPORATE OFFICE
METF T g =T33 M Nalcp Bhawan, Mayapal Bhigansseas - T59 018 R

e B | P WWW " COrOER o)

- y i
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Tt ) NALCO

Ref. NBC/P&T: WAL, oot |30 2AE

The Secretary,
Onssa Mining Corporation Liomted (ONO),
Bhubaneswar - 75100]

Subject: Extraction of Commion Coal Barrier between Utakli-F snd Uikl [0
Coal Bloek.

[ Pesr S:F,

NALC L as bean allotted [enl-k Coz Rlock 3t Appal Disirer and we hiav
submatted the M ne Plan o Ministry of Cpal, Government of Indis fior ststuton aperos ol
On review of the Mine Plan Minisrey of Coal. Government of Inciz boe infored
NALCO 1o MErporale neg fo low 12 suppEsan Fod re-stbmsi e e Pian
approval -

"Point M1l - The Mining Cotsspany shoold wask oul o st with the =
of the adjacent coal blocks to extrugr compwin ol brmer between thic mlocks as Lar ax

joasible™

In wiew of above, you sre reqiiesied (0 consider the shupestioh mode by Mipstr
of Loal Ior extrachor of barmer conl bopween Lhkal-E and Thkalay Coa Mok amd
accordingly 1Ssuc us b |eter conveying vour sooeance

Thank
anKing You LM .I-
Kumar_ Y pPeraol 1oiies Bathlulls
udaya Ko uinied 1155 o

B

"nd-ﬂlu"l1c|[1.‘l of EFEI:E-“ e

MOC & pi, Gavh i oML Murthy] i
[r, Gignernl Manager Mines)

o i T
Lﬁc/ powm [ E0N T 1 e

&

ﬁmﬁvﬁ‘ﬁiﬁ'ﬂ'ﬂ‘iﬁmﬂﬁ'ﬁtﬁ Nationa: Aluminuor Company Limited
[ IR TSI W SO ] A Geveemen 00 wodm e
o =sTaTeg  CORPOBRATE OFFCF

T CATE, IS, UYFAT-F51 013 WP WALCOESAAs Mace ety BT UL 260 tear - FH) O3
T Proeg | (SPARE) OSTE P0188E e 2301000 N mp, cnere e Tuene K S

o BE
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Eead ABat Mar. oo e Mzovits S ZEMW g ) ST
|i""-._.-'l.L o

\_~

The Orissa Mining Eﬂrpnrﬂtiﬂn Ltd.
(A Governmant of Orissa Undertaking)
Bhubaneswar-751001.
IS0 9001:2000
No. ¥ oo k. FOMCr06, dated '91-4 06
!-I!

Mhe T Generstl Manaser Mines)
roataonal Alomaaicin Cosmasny Ll
(A Gewt. af India Enterprise]
Arparite Ciffice, NALCO Bhaowan, Navi el
Bhubaneswar-731 015,

Sl Extragction of coonmon coal Barrer betvcen L kai-
E and Utkeal-13
et Yoaur letter no. NBCAP& T/ 36, datea [ 3.4 .06,

We ure in receipt of vour letter dated 15404/00 on the above
subject. 1l subject was discussed with Sn C.R. Pradhan, e,
(P&T). NALCO in January, 2003, It was agreed o exract the conl
e the common coul banier between Uithul-02 oot Ultkal-E. [t owas

also agreed to evolve a suitable mechanism and fnalise all the detals

‘;’.;d .nu ul averburden in the mines,
‘- = --HI-ﬂ.-

Sl
You are requested 1o please refer to sonr Director (P&T 7= ety

na, 207 dated 29.01.05 on this subject.

4 N
l""';; thant;i" Yiurs faithiul s
rers

uda“la Kfrtg:"hn dl.’"‘ -!I;ﬁﬂ .-_.—-'_;,-d’”'[h-,r_"_-.th
RecoBBItT 23C A
ﬂﬂﬁﬂl 'lil‘-TF"" 1 -dl“:lﬂl.“ Cioneral "‘-.]JI'I..,E__'L"I |_5-.,|-| F"..lir., o
yide 18
L.
P <
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TATA

[SLat URMDS44
(R AAY 2006

National Aluminium Company Limied
(& Gxvamment of india Enterprize)
Ma'=o Bhawan, Nayapall
Bn_caneswar — 751013

Arn. WMr. T 0 Myurhy Dy General Manager (Mines)

T

LY

Cies

Sub Extraction of commor coal barmer oetween Utkal = E & Radhikapur [East) coal bios-
Re® 1) Your lefter na. NALCORCPAUTHAEMPI 149 dated 11 Q04 2008
i} Ohr dettar Mo TSULMT A0 185 dated 18.04 2004

Y would ke o indorm you that oxards the larger intarast of consanvatior of coal the cammon coal
st betwesen Uthal {E) and! Radykapur {East) should be mened as-and when the same betomes
feaz e

W e we wold ke 1o confirm that «e & & inagreement 1o ming the comman bamer Seal, we woukd like
¢ i~ frm you that the Geclooical Ragort is under preparabion by CMPDRIL ang on recsist of the same
11y the ming plas can be orepatect whars 2 sultabls mechanism for sxrastion of bartier coal would De
swzad and incorporated befare the same is approved by the Mimstry of Coal

Thanking you,

Veurs faithfully, | -( -
[y ik ie—
X
VL% hankty
\.;:I‘_r"h\“h._m A Udaya Kum r Pl'[; Peraon
= pecogniscd .E'E'1;{1;EER lﬂ
(TP HINAN] 3 ..,r.f;“ I:::'h'm 1aﬂ1“=’;u:?4f: al,
VICE PRESIDENT (OPERATIONS) Hie a.2004 of DEPLL
MOC & M. Govt:
-.—-"--""'g\-ﬂ.‘ T
£ ulll i "1-:" :' :
i

TATA Spenge lron Limtied
123% Dt Kennfhee Oemgd 700 004
FREVE Fae 275139 Lina s M T
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