









































































































































































































































































































































































































































SPS GeoMining Solution Private Limited MINING PLAN OF NET
IRON ORE BLOCK OV
SUNDERGARH Dist.; O

H PAHAR
ZHM

S. Raha, X C Jyotishi , X Naik
Qualified Persons
( under Rule 15 of MCR, 2016 )

2ARER
2o

' “INKOIRA T TEHS% :
ndergarh Dist. of Odisha )

MINING BLOCK AREA - 139.223Ha.

Lol for grant of ML issued on - 24.06.2017
CATEGORY OF MINES - ‘A’ Mechanised.
TYPE OF LAND . - Forest: 112.621 Ha
Non Forest :26.602Ha
SUBMITTED UNDER - Rule 13( 1) of MCR, 2016
~APPLICANT -

BHUSHAN POWER & STEEL LIMITED
F. Block, 1° Floor,
International Trade Tower, Nehru Place,

New Delhi - 110 019
PREPARED BY :
S. RAHA, K C JYOTISHI & K NAIK
Qualified Person
( Under Rule 15 of MCR, 2016 )
SPS GEOMINING SOLUTION PRIVATE LIMITED
F. N. - 401, Star Plaza,
43/3 Feeder Road, Belghoria,
Kolkata — 700 056.
Site office :- At/po-Bhadrasahi,via-Barbil -758035 dist-keonjhar (Odisha)
e-Mail :spsgeomining@gmail.com / info@spsgeomining.com
9830353767 /| 9937010455 /| 9437243582
















GOVERNMENT OF ODISHA

DEPARTMENT OF STEEL & MINES : 97}:\\
/! (. p— A The )
N o e PSRt o 2 L S o7 7
No. {‘\/I{i\f'flSC:i»jl“-/l":il-/‘—UJ—-’J _‘_)_C?i_—‘_?f o ,f/bim" DL, oty O~/ 7 g

From,

Sri Biranchi Narayan Rath : 7Y .-Gr;\u S/
Additional Secretary to Government e
To

Bhushan Power and Steel Limited,

F-Block, 1st Floor,

International Trade Tower, " -

Nehru Place,

New Delhi-110019

Sub: Letter of Intent with reference to e-auction dt.19.05.2017 for grant of a mining
lease for Nétrabandha Pahar Block for Iron ore in Baladihi village, Koira Taluka,
Sundargarh district on 139,00 Hectare Area,

X Sub: Corrigendum regarding actual area to be 139.223 hects. Instead of 139.00 hects,

Sir, '

Inviting reference to this Department letter No-5283/SM,Dated-24.6.2017 on the
subject mentioned above, it is stated here that the area mentioned in para-2 of the
Letter of Intent issued vide the aforesaid letter under reference for grant of mining lease
for Netrabandha Pahar Block for Iron ore in Balad_ihi village, Koira Taluka, Sundargarh
district may be read as 139.223 Heét"is."lnste_a_d,of 139.00 Hectare.

It is, therefore, requested to take further action accordingly. -

Yours faithfully

‘ S B RS Wy : Additional Secretary to Govern e%
F & /
Memo No- 6& Dated- Q—K}P? . /?’ :
Copy forwarded to the Director of Mines, Odisha, BBSR/ Collector, Sundargarh /
BDM, Koira for information and necessary action with reference to this Department
Memo no-5284/S\V,dated-24.6.2017; T Grphss

- Additional Secretary to*6@ver e













57 Baldihi 65 92 Rakhit Sadak 0.222 0.222 Sundargarh |
58 Baldihi 28 93 Benudhar Patra Goda-|I 0.861 0.861 Sundargarh
__L, Baldihi 29 94 Manohar Patra & Others. Goda-l 0.58 0.58 Sundargarh
60 Baldihi 45 95 Sundermani Patra & Others. Goda-| 0.647 0.647 Sundargarh
61 Baldihi 64/55 96 Purander Patra Goda-l 0.187 0.187 Sundargarh
62 Baldihi 28 98 Benudhar Patra Goda-| 0.258 0.258 Sundargarh
63 Baldihi 68 99 AAA pahad 12.289 12.289 | Sundargarh =
Total 139.223  139.223| 7.039
ABSTRACT
Private Land
vill
HISBE Govt . {in Hects.)
Land ST Land
{in Hects.) . in Hectsl Total
-1 A
L™ “."V
Baldihi 13.994 5.569 -~ 7.039
13.994 5.569 112.621 7.039 139,223
Chief Surveyor
Directorate of Mines, Odisha
Bhubaneswar
(RNt



ANNEXURE : 1V
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FRESH CERTIFICATE OF 1MOORPUBATICY
COMSEQUENT UPDR HAMBE OF 48

ot S Sl = R SR TR s b b o e

e o TP S SRR U

I the o¥fics of the Reglstrar of Companiss, HET of
& Hatvana | under the Companies Aot, 1858 11 of 1

r

L

LN THE RATYER OF M/ BHUSHAN LIS TED {CO. TFR. FPROM CHANDIGARH 71O DELHI]

I horeby cortify that BMUSHAN LIMITED (CO. YFR., FROM CHAMDIGARH 7O DELMD

cwhich was origlnally Lncorporated on Twenty Sevond Februsfy of
- ong thousand nime hundred and ninety nine -
undet  the Companies Act , 1955 ( Aot t of 1956 ) under the name

BHUSHAN LINITED '

Mying duly passed the necessarv resolution in terms of Section 21
o' the Coumpanles Act,1956 apd ths approval of the Central Government
“gnifled in wiiting having been acoorded therato under Seotion 2
eud wilh Goveriieht of Indla,Depaitnent of Company ATPalrs, Notifi-
- cation Ng. G.8.R.S07(E) dated 24-D§~1985 by Registrar of Companies,
S ONEY of Delhl & Heryena,New Delhi vide latter Ho.RDG/21/55~3108%50/71126
- dated 01/12/2005 the name of the sald company i¢ this day changed to

BHUSHAN POUWER & STEEL LIMIVED - .

ond this. Certificate 1s issued puisuant to Seotion 25(1) of the sald
Act . ' '

_ . _Glven under my hand at Noaw Belhi this Twenty Elghth Fabr sty
of Two Thousend and Bix - :

£

REGISTRAR OF COMPANIES
N.C.T. DF DELHI AND HARYANA

Sk




ANNEXURE : V

Bhushan Powes & Steel Lid, T+91 1 3045‘!909
Registered Office : F-Block, 1st Floor F 4-9.'1 {11 2628272
International Trade Tower, Nehtu Place delhi@hpsl.net
New Delhi -110019 INDIA . weww.bpslnet .
CiN 2 U27100DL1R99PLC 108350

LIST OF BOARD OF DIRECTORS

F—Wﬁ—ﬁ_ﬁﬁ—_—_m—ﬂ . |
Shy Mome ) N

) & Address Phone o, Fax EMail

¢ Designation )

1 5h.Sanjay Singal H.No. 53,jor Bagh, 011-30451000 011-26282737 cmd@bpsl.net
(Chairman & Mg. N.Dalhi-110003

Director})
2 Smt. Aarti Singal H.No. 53,jor Bagh,: | 011-30451000 011-26282737 | cmd@bpsl.net
(Vice Chairman & | N.Delhi-110003
Director}-Admin
3 Sh. Dinesh Kumar 3235, Urban Estate, | 9316920517 - | dkbehal@hotmail.com
Behal Phase ~JI, Dugri ' :
{Independent — Road, Ludhiana- 142
Director) 027
4 Sh.R.P. Goyal 157, Sector  is, | 011-30451000 011-26282737 rpgoyal@hpsl.net
(Director- Panchkula, Haryana-
Commercial) 134132
5 Sh: R.N.Yaday 14/4A, Burdwan 0653;2535000 0663-2562007 my@bpsl.net :
(Director- Road, Alipore,
Technical) Kolkata -700027
[ Sh. H.C.Verma 14744, Burdwan 0663-2535000 0663-2562007 heverma@bpslnet
(Director) - Road, Alipore, :
Kolkata -700027
= - e T
7 Sh.Sanfiv Kumar H.NO-53, Maker | 8360180406 - Skisachdev@idbi.coin -
Sachdev Kundan Garden,
{Nominee Iuhu  Tara Roadg,
birector- DB} Santa Cruz (West), .
Bank) Mumbai- 400049 7
8 | sh, Dinesh Kumar | B, No. I/1, Bhushan | 0663-2535000 | 0663-2562007 dineshyadav@bpsl.net
Yadav Towrnship,  Village .
{Director-Project) |- Thetkoloi, PO
Lapanga, - Distt 7

Sambaipur, Odisha -

768232 i—Lx—J

For Bhushan Po WS i@?e! Lid

) Mg \

(R.!(.GupTé\) “ o léf;’
Campany Secretary.., * .7

Date : 06-07-2017

Place : New Delhi ){KXK o w

Vi i ! i b Y igsa i T A 32535000 1 F +91 (03 663-2562011 IMDIA
st Vill; Thelkolai, Post Lapariga, The. Rengaii, Dist, Sambaipur, Orissa ; T_ +91 {0} 663 ?53SQ ‘ 3 A
4 LK. Millenniun; Centre, Gth Floor, 46D, Jawehar Lal Nehru Roael, Kolkata - 71 i T+91(0)33 305i2299:; F -i-"ﬂ (D) 33 30512235 IMDIA
feerts - 3 Industital Area, Phase -4, Chandigarh - 160002 1 T +94 (0] 172307000 F +97 {0) 172 3911704 IMDIA

[




ANNEXURE VI

Chairman informed the Board that Company has participated in the s-zuction of Netrabandha
Pahar Block for iron ore in Baladihi Village, Koira Taiuka Sundsrgarh in the Stete of Cdishs
and the Company has been declared as the “Preferred Biddei”. Now Government of Cdisha,
Department of Steel & Mines vide letter No. 5283/SM/NV{Misc) SM-52/2017 dated 24.06.2017
has issued the letter of intent containing the terms and conditions for grant of iron ore mines.
Authority is required to accept the terms and conditions for grant of iron ore mines and to
execute the necessary documenis with authorities.

Board after discussion passed the following resolution:-

‘Resolved that approval be and is hereby accorded to accept the terms and conditions
~contained in- letter of intent 5283/SM/iV(Misc) SM-52/2017 dated 24.06.2017 issued by

Government of Odisha, Department of Steel and Mines, for grant of Netrabandha Pahar Block
for iron ore in Baladihi Village, Koira Taluka Sundergarh in the State of Odisha.”

“Resolved further that Mr R. P. Goyal;:Director (Commercial) or Mr. P. K. Mishra, Vice President or
Mr Rakesh Khandelwal, Authorized Person of the Company (“Authorised Person”) be and is
hereby authorised to accept the terms and conditions of Letter of Intent and also authorized to
sign, execute and file documents, letters, undertakings anc affidavits in respect of grant of
Netrabandha Pahar Block for iron ore, appear before the authority and represent the company,
deposit the requisite fee, engage consultants and &ffix the common seal of the Company in
accordance of Articles of Association, if so required on such documents as may be directed, and
to do all other acts, deeds and things necessary, incidental to for commencement of operation /
production of mine and consequential to give effect to this resolution.”

"Resolved further that the Authorized Person of the Company, be and is also hereby severally
authorized to execute power of attorney (ies) in favour of any other Person to do the aforesaid
acts.”

Certified True Copy
For Bhushan Power & Steel Limite

VNI

A i

% w.v ‘ President & é;:ar f}%ny Semﬁeé
- A \ . ﬁ\\,@x l




mgmﬁamwwmom
Address:
PLOT NO-3D5, UNIT-3,
Q] 6305, BARG-3, KHARVEL NAGAR,
[REIR FUQ, YIEETR, BHUBANESWAR,

o
G SOeOsa, 6%1!@| Bhubaneswar G.P.0., Khorda,
%Q@?_q%ma oo Odisha - 7561001

uo'z'u_nfaz :83e(

2210 50522003 INBINITNINANE

v
0. Box He. 1847,

7
15001390"“9” help@uldaugovln www.lildal.gov.in Bangalwu WAt

X lﬁ\{/ oyl

ANNEXURE :Vil




ANNEXURE :VIII

Bhushan Power & Steel Ltd. T +91{0) 11 30451000
Registered Office: F-Block, 1% Floor, T +91{0) 11 30451200
international Trade Tower, Nehru Place, F +9?(0) 11.2628273?
New Delbi-110 019, INDIA Email: deihi@bpsl.net
CIN - U27100DL1999PLC108350 Website : www. hpsl.net

6" September 2017

TO WHOM SOEVER IT MAY CONCERN

This is to certify that Mr. Prabhat Kumar Mishra is presently
working as Vice President in our organization and residing in
his own Residence at Plot No. 305, Kharavela Nagar, Unit-Il,
Bhubaneswar-751 001... .

This certificate is being issued him as address proof.

For Bhushan Power & Steel Ltd.

s

AuthoriSeq Signatory

Cdish : Vill, Thelkoloi, Post- Lapanga The-Rengali, Dist~ Sambalpur Odish, T+21{0) 6563 2535000, F+31{0) 663-2562011, INDIA.
Ratkata : LK.Millennium Centie, 6" Floor, 46-D, jawzhar tal Nehru Road, Kolkata-71, T+91{0} 33 22481710, F +51 {0} 33 22881717, INDIA.
Chandigark  : 3 industrial Area, Phase-I, Chandigarh — 160 002, T +91 (011723911700, F+91(0) 1723911704, INDIA,

Phe



 ANNEXURE :1XA
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RUNGTA HOUSE, CHAIBASA - 833 201 ¢ JHABKHAND }
PHONE § ¢ 08582 } 258361, 26761, Z2EBGH
FAX : Bt - 6587 - 266442 CABLE FRUNGT A
E-maliirungtas@ satyam.nat,ip
Wobslta: hiip://www rungtamines.com

' BARAJAMDA
14.07.2003

1O WHOM IT MAY CONCERN

This is to certify that Sri Snchasis Raha, M.Sc. { Geology } has worked in this
Organisation as Manager ( Geology ) from May' 1990 to February’ 2002 in
different mines of the Organisation in the Koira sector when ke was responsible for
Quatity control, Environmental Assessment, preparasion of Mining Plans / Schemes
of different mines and execution of the same in field.

He has acted as A G.M. { Geology ) from March’ 2002 o May’ 2003 in Jajang Tron

& Mn Mine of the Organisation when he was responsible for Quality control,

preparation and execution of Development plans, logging and sampling of
Boreholes and prepation of Mining Scheme.
He was sincere, responsible and hard working
[ wish him all success.
For Rungta Mines Limited,
J15A4
{ D.R.Ojha )
Sr. General Manager

([Y(v |k,
abe - _

fioga, O« BA - Exprass Tower, 424 . Shabkeenaaro Sacan

- TGO
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SIFTFf&R FaiErrolment No.: 4114/11891/264 11

Snehasis Raha (TN 9@

$/0: Harisadhan Raka, 43/3, FEEDER ROAD,
Belgharia, North 24 Parganas,
Wast Bengal - 700056

SEOT/E0/B0 (T

W RATE R Your Asdhasr Noo

4403 5256 2084

¥

<

holpe uidai yavin

1887

N0 300 1347 Wi ddakpovin

& SUHTE AT (7T Wy

H TR SR S SPEE IFEET eSS sER
ATRFS] B

& WgE TE SAE TOAS (AR AT AT -3 Bewn
ailpw wE A% SR wpEe Rile ST AT S
|

ROVERSKMENT ORMIIA

G aw
Snehasis Raha
SElly/ DOA: 237061861 -

TFE / MALE

4403 5256 2084

5 MLEE W, AeifEeTd s wT
3 FHREEA S AR SRR WET W e
2 A6 4% s aFny Year an

8 Aadiweat s & proof of identity, not of citizenship.
& To establish identty, authenticate onfine.

# This is electronically generated lefiar.

Signature valld

: Digitally staned by Zaldesp Bhardws
: Bato: 201502 CERE0133 18T

& Aadbaar is valio hroughout the ceniry,
# You need to ears only once for &

# Please updste your ingbile number and sanail address. This
vill Help you 1o svall varicus senvices ih falre,

Addrass:

&40 Harjsadhan Raha, 4213,
FEEOER RCAD, Delgharia, Norh
24 Parganas,

Wzl Bengal - 700056

£/0; SETEHE FE, 4373,
WA (T, T,
TFF w T

AFET g - 700056

~..4408 5256 2084

H-STHE SECE Sfem !
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~Aam Admi ka Adhikar
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tinique identification Authority of India

6@%{ L . Address:
10 49 G 8R4TU1, Q267,61 S0 Hara Kumar Jyotishi, :
Feeea dagene, 2ie 8a1Q Rf207.5ri Niketan Appertment, |
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gg‘ﬂl - 758035 Oglisha - 758035
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ANNEXURE : X1

RMMENT OF OF

BHU-BIGYAN BHAWAN, BHUDANESWAR. 751 001
Phone: 0674 2392374, Fax: 0674 2391774, E-mail: dire v odishasmmnno.n

No GXVI(hY 6M7-___ {45 DG DL 4 76 77

From

The Director of Geology, Odisha
Bhubaneswar
To

Bhushan Power & Steel Ltd. ,
N-3/28, Nayapalli, |.R.C. Village,
Bhubaneswar-751015, Odisha, India

Sub:  Authenticated GR of Netrabandha Pahar iron Ore Block, Sundargarh district.

Ref. (i) Letter No. 8725 /DM, Dt. 26.09.17 of Director of Mines, Odisha, Bhubaneswar
and (i) Your letter dated 20" September 2017.

Sir,
Please find enclosed hérewith the authenticated Geological Report on

investigation of Iron ore around Netrabandha Pahar, Sundargarh district in duplicate for

further action at your end.

Yours faithftdly,

N%ﬁ%\\? ,

DIRECTOR OF GEOLOGY, ODISHA

Encl: As above

Memo No. /DG, Dt.

Copy along with an authenticated copy of the report forwarded to the
Director of M(ines, Odisha, Bhubaneswar for kind information and necessary action. .

"
\
N

\
DIRECTOR OF GEOLOGY, ODISHA

Mobs AT



GUVERNMENT OF CDISHA
UEPARTMENT OF STETL AND MINES
DIRECTORATE OF GEOLOGY

~REPORT ON
INVESTIGATION OF IRON ORE AROGUND
NETRABANDHA PAHAR, SUNDARGARH
DISTRICT, ODISHA

F.S.:2612-13
2015-17

VOLUME -1
{Text)




i POE PANIGRAHIL GEOLOGIST
2 M. N, SINGHDEC, GEOLOGIET

3 SUIT DAS, GEOLOGIST

4 RAMESH BEHERA, GEOLOGIST

5 R MOHNATA, D:D.G




INTRODUCTION
CHAPTER - 11 | GENERAL GEOLOAY N
CHAPTER - 11 | EXPLORATION o " 5
CHAPTEIR - {V ESTIMATION OF RESERVE AND GRADE | 13
CHAPTER - V CONCLUSION AND RECOMMENDA TION 22
REFERENCES 54
ANNEXURES 25-70
Annexure-1 Locality index

Annexure.]]

Bore hole-litho log and cheniical a;sa)' log of Netrabandha Pahar
Iron ore block; B.H. 1 10 39

Annexure-11]

Details of Boreholes of Netrabandha Pahar iron ore Block

- Annexure-IvV

Resource calculation by Bore hole influence method

Amnexure-V

| Resource calculation by Cross Sectiongl area method

Amnexure-Vi

Caleulation of average grade by Cross Sectional area method

Annexure-VII

Caleulation of Ore : Over burden

Annexure-Y1jl

Bar diagram showing section wise variation in average Fe, Si0,
and ALOs content,

LIST OF PLATES

Plate-1 Index Map of Netrabandha Pahar Iron ore Bfock.

Plate-11 Map showing Netrabandha Pahar Iron ore Block in Bonai-Keonjhar Horse-
Shoe Belt,

Plate-I11 Geological Map around Netrabandha Pahar Jron ore Block (1: 2,600).

Flate-1V Bore hole plan and Contour plan of Netrabandha Pahar Iron ore Block
(1: 2,000).

Plate V Graphical Litho Jog of Boreholes B.H. | to 39.

(A-D) -

Plate-VI | Borehole influence Blogk map of Netrabandha. Pahar Lron ore Blook
(1:2,000).

Plate-VII Geological sections alon gAA’, BWB’:‘C-C’, D-D', E-E’, F-F , G-G” and H-1C

(A-F) Horizontal — 1:2,000, Vertical — 1300, )

Plate-VIH  |Map showing the DGPS block boundary of Netrabandha Pahar Tron ore biock,

J@ndgrgarh district (Seale — 1:2,000).
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SSCIN

| | 21°52'05.242" N T
2 21°52'08.908"N N
3 21°52'22.320" N
4 21°.52' 28.665" N
5 21°52731.206" N

6 21° 52'30.236" N
7 21°52'36.366" N
8§ 21°52'41.204" N
9 21°52743 649" N
10 21°52746.169" N
11 21°52'50.932° N
12 21° 52754 5407 N
13 21° 52752 774" N
14 21°52' 17.675" N
5 21° 52" 18.527" N
16 21° 52" 16.368" N
17 21°52' 14.4820" N
s 21° 52" 06.879" N

- Longitude t _ T T -

i 85° 17'20.075" E
2 85° 17 56.810" E
3 85° 17 55.650" E T
4 85° 17'55.717" E
5 85° 17'54.139" E T
6 85° 17' 47 457"
7 85° 17 47.026" E
8 T B® (745466 T
9 | 85°17 43.360" E

10 85° 17'39 684" E
1 85° 17'32.999" £

E 85° 17" 26.720" E
3 85° 17 10.440" £ T

I 85° 17 16.938"E M_%_J
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AGEL

Koira

| fanasil/Tatuka _
District Sundargarh )
State Odisha
2. | Avea{Hectarss/square
lam)
Total area 1.39 s kmi
Mineralised area 1.120 sq km
Non-mineralised area 0.271 sq kin
3. | Exploration

Status (G2/G3/G4 ete.)

G 2 (General Exploration)

Exploration Agency

Directorate of Geology, Odisha

meterage

Total No. of BHs with _

39 boreholes, 1544.6 m

Borehole spacing
(Density)

200m x 200m (28 BHs/sq kin)

4. | Quantity of
Minerals(Grade wise)

Mineral ron

Total Geological High 62.655 mt | HLO (lumpy):0.968 mut

Resources(Resource) Grade Ore SLO(Tines) :47.825 mt
(55% Fe
eut off) Blue dust:13.862 mt
Low 19318 'mt
grade ore
(45 to
33% Fe) :
Grand 81.973 mt
Total

Number of mineral Ot{one)

Zones

Trend(Dip and strike) | Strike: N10"W _S10%2 direction, with 20° - 40° dip
towards west and east

6. | Grade High HLO SLO  Blue dust
Grade Ore' | (LUMPS)  |(Powdery ore)| Fe:  65.647%,
(55% Fe | Fe: 63.569%, [Fe:60.781 %, 15102:1.76%
cut off) Si02:1.723%  |Si02: 5.031% | ALO»:1.684%.
A12.0312.439%. A;2033424
Yo.
Law Fe: 50.572%, | Si0,: AlOs:
grade gre 10.376% 8.885%,
L #3510

oo

{f\( v

v




i

Road The distance from the dist
i | via Rourkels

Adrport Bhubansswar A smail
distance of 33 ke,

Hydrography L _
Local Surface Drainage The drainage system of the area is contiolied by Teherei
Pattern (Channels) Nala flowing to the North of the block and ifs tribuaries.
However Khajuridihi Nala flowing in the Southern part of]
fhe area controls the drainage. :

River/Streams Suna Nadi River -
Climate T
Mean Anmnal Rainfall 1600 mm
Temperature 5'C
(December) - |
Temperature (May) 47°C
. | Topography

Topo Sheet Number FASN4S (73G/5).
Morphology of the area [The area in general represents an undulating to plain
fopography. At places flat topped low mounds are noticed

}With general gradient to NE and SE.




Diveciorate of Geology. Odizha For assessinent af iron sty

core drilling, cove

2015-17. The work commrised geological mapping on 12000 scale,
samphng at dm interval and chernical assay of core samples. The ares of exploration is

© bounded by the following latitudes & longiiudas.

[ Pillar 1D Latitude Longitade
1 21°52705.242" N 85° 17'20.075"
2 21°52°08.908" N 85° 17 56.810" E
3 21°52'22.320" N 85° 17 55.650" &
4 21°52'28.665" N 85° 17" 55 717" &
S 21° 52'31.206" N 85° 17" 54.139"
6 21°52'30.236" N 85° 17'd7.457"E
7 | 21°52'36.366" N 85° 17'47.026" E
8 21° 52'41.204" N 85° 17 45.466" E
9 21°52'43.649" N [ 85° 17 43.360"E
10 21°52746.169" N 85° 17 39.684" E
11 21°52'50.932" N 85° 17'32.999"
12 21°52'54.542" N 85° 17" 26.720"E
3 21°52' 52.774" N 85°17' 10.449" F
ia 21°52' 17.675" N 85°17'16.938" E
E 21°52718.527" N 85° 17°20.991" £
06 21° 52" 16.368" N 85°17°20.751" E
7 21°52' 14.422" N 85° 17°20.631" E
B 13 21°52'06.879" N 85°17'20.157" E

During course of investiggt.ion, an area of 1.39 sq ki has been covered by theodolite
survey and gridded at 50 m interval:,.;‘.m exposure map of the area was prepared depicting the
litho units & structural features and borehole points were fixed at 200 m square grid alohg
the strike and dip. The litho units encountered include Soil, Laterite & BIF, The BIF exhibit
general strike of N10°W-S10°E with 20%.40° dips west ward dip, The BIF as encountered
during exploration include hard laminated ore, soft laminated ore, blue dust, ferruginous
shale, banded heamatite jasper (BHJ), Conga. The litho units have been affected by folding

exhibiting 10° -lunfge towards-NE,
p
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ACCOHINGS

r P [ PR W e st s e nf SV Irad aeant: bme o fe
iy mineralised area, Exariination and Chemica! auzay 182 o1 In

ihickness of irdn ore varies between Tm to 44.1m. 1044 nrshers of metor wise oo

have been collected and analysed in the Goverament Departmental laboratory, Odisha by
wel-cum-insirument method. Chemical analysis result indicates that iron content a 55% Fe
cut off varies from 55 io 71.29 % with average Fe content of 61.071%, Resource estimation
by Transverse section method up 0 576 m datum level indicated a resource of 62.48 mt
miflion tonnes of iron ore at 55% Te cut off and 19.318 million tonnes of iron ore at 45 to
55% Fe cut off. Thus a total indicated resource of 81.973 mt million tonnes of iron ore of all
grades have been .esiimated tor the block of which blue dust accounts for 13. 862 miliion
fonnes. These resources estimated by General Exploration stage of UNFC comes under

indicated mineral resource c-ategory: (332) of UNFC.
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In view

assessment of iron ove resources is indispensable. Rased on the preliminasy investigation

vapid industrislisztion poticy and ihe changing sisel seenarin of the s

conducted diiring F.S. 2008-2009 in the area around betrabandha Pahar, where a possible
resource of 0.84 million metic tonnes {mt) of fron ore was estimated, detailed assessment of
ivon ore by General Exploration stage was taken up by the Directorats of Geology, Odisha in
order to assess the resource & grade of iron ore around Netrabandha Pabar in Sundargarh
district during the F.S - 2012-13 and 2015-17 as per Minerals (Evidence & Mineral Conterit)
Rules, 2015 to make it auction worthy,

L2 BLOCK DESCRIPTION:

1.2.1  Location & Accessibility: ‘

The area covered is featured ;n S. 1. T. 5. No. F45N5 (73G/5) (plate<1). It is focated
around west of Baladihi village in Koira Block and Tahasii of Sundargarh district of Odisha,
Kofra, the Block Headquarter, at a ﬁiétance of 110 km- from Rourkela town, is well connected
by N.H -215 and §.H-10(A) via Kalta and Tensa respeclively. The deéposit can be negotiated
from Koira by fair weather Panchayat roads. The explored block is bounded by the following
| geo coordinates, The nearest Railway Station, Barsuan under SE Railway is located at a

distance of 32 kkm from Baladihi village.

Pillar ID Latitude Longitude B
1 21°52' 05.242" N 85°17'20.075" B
2 21°52°08.908" N 85° 17 56.810" E
3 21°52722320" N 85°17'55.650" E
4 21°52'28.665" N 85° 17 55.717" K
5 21°52'31.206" N 85°17'54.139" |
6 21°52'30.236" N 85° 1747457 K
7" 21°52'36.366" N 85°17'47.026"E
3 21°52741.204" N 85°17' 45.466" £
9 21° 52'43.649" N 85°17°43.360" F
10 219527 46.169" N 85°17'39.684" £
11 21°52'50.932" N B5° 17" 32.999" E
12 21°52'54.542" 9 85917 26.720" E

¥
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L3 Physiegraphy, firpinage & ;{Ti‘énméa:

The area exhibits an undulating topography with mownds in the ceniral past. The
maximum elevaiion is 676 m above MSL and the minimum 2levation in valleys is 620 m
above MSL. In general, the area slopes towards NE and SE. The Suna Nadi with iis
numerous ephemeral 1o perennial tributaries controls the drainage system in the area. Teherej
Nala, a tributary of Suna Nadi, flowing to the North of the block and Khajuridihi Nala
flowing in the Southern part of the area controls the drainage. The area enjoys sub-iropical
chimate with moderate to heavy rainfall. The area experiences hot dry summer with

temperature rising up to 47°C with chilled winter with temperature dropping up to 5°C.

1.4 Previous worl:

Previously, the area of exploration has been studied time and again by various geo-
scientists of different organisations, Prominent among them are Jones (1934), Dunn (1934),
Prasad Rao et. al (1964), Saha et. al. {(1984), Chakrabarty et. af (1986), Acharya et. al (19886,
2000, 2002, 2005). The area around Mankamacha to the west of the present block has been
investigated by the erstwhile Directorate of Mines during field season 1969-70 and 1985-86.
The Balia Pahar found to SW of present area was investigated during F.5-1992-95 for iron
ore by the former Directorate of Mining & Geology, Odisha. With the growing demand,
assessment of fron ore resources was again resumed. Basin g on the preliminary investi gation
conducted during F.S. 2008-09 by the Directorate of Geology, a possible resource of 0.84 mt
of iron ore was estimated in the area.

L5 Objective and scope of present 'iuvesﬁgaﬁon'

The objective of present investigation is to assess the resource of'iron oie of dtﬂerem
grades preqeni in the area through targe scale mapping on 1 2, 600 scale, core drilting at
200 m x 200 m square grid and meter wise samplmg satisfying the nonns of exploration
inputs of General Exploration stage (G2) of UNFC, and assessment of indicated resource as
per Minerals (Evidence and Mineral Content) Rules, 2015 which folows UNFC and

CRISCO norms. .
: /“\/
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The srop forms a part of the Bonai - Keonghar belt of the farmons 4
Synclinorivi™  falling  in Sundargarh  and  Keorjhar districts (Plate-2). The feehly
metamorphosed Precambrian volegno-sedimentary rocks exposed in this belt belwesn the
Singhbhum granite on the east and Bonai granite on the west are classified as ‘Tron Ore
Group’ (Sarkar & Saha, 1962) or ‘Koira Group® (Murty and Acharya, 1975). These rocks are
disposed in form of a low northerfy plunging ‘Horse-Shoe’ shaped synclinorium (Jones,
1934). The litho-stratigraphic succession of this area, as worked out by earlier workers, based

on regional field studies is shown below (Table-1).

TABLE -1
Saha(1994) . _
Jones (1934) Modified after Sarkar & I\/Iurthylgc{i\chary .
Saha (1977) (1975)

Upper shale, epidiorite and ash bed | I Singhbhim granite Mixed facies
R formation

B.H.Q. with iron ore bodies 0 I

.. N 2 o

Shales with occasional sandstories | O Upper  Shale with |T | Upper Shale
R} voleanics R | Formation

Purpte sandstone with basal E A

conglomerate Ej BHT ‘with ‘iron ore, [ G | Banded Iron
P | ferruginous quartzite | R | Formation

------------ Unconfornijty-----eeceeee | E o
R u

Older Dharwars ¢ | Lower shalg and acid, [ P | Volcanic Formation
R int’ermedia‘gs tufts,
o | focal dolerite Basal sandstone-
U Quartzite
P

(7
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k= Formaion
-

O i Banded Iron Formation
fat |

- i

*i Lower Shale F ormation
g Voleanic Formation

A

Basal sandstone — Quarizite

Singhbhum & Bonai Granites and

metamorphosed sediments

The base of the Koira Group is marked by a profounced unconformity over the
Singhbhum granite in the castern side and has a sheared inter-fingering contact relationship
with Bonai granite on the western side. The basal formation comprises of gritty sandstone,
which ranges from ortho-quartzite on one hand to pebbly sandstone and conglomerate on the
othier. This arenaceous unit is followed by mafic volcanics which is found all along the outer
periphery of the horse-shoe synclinorium. The voleanic formation coniprises predominantly
of Lower volcanic flows dominantly of mafic composition and an upper tuffaceous zone,
The lava is pillowed at the bottom part and amygdaloidal at the top indicating its sub-
aqueous and subsequent sub-aerial character, The Iévé" grades into purple colowr tuffaceous
shale conformably fowards the upper part and deseribed as ‘Lower Shale Formation® {(Murty
and Acharya, op. cit.). By the appearance of Jasper and banded _jaspe*:r inter banded with the
greenish and black shale towards the top, the lower shale pass inio the ‘Banded Tron

Formation’ proper.

The *Banded Tron Formation® is represented by Banded Hematite Jasper (BHJY
Banded Heinatite Quartzite (BHQY Banded Magnetite Quartzite (BMQ), inter-bedded black
. e




GO T MR §

PN 3 LI e %
i5 overls g "Lipner

The Bande

thick sequence of miffaceous purple, white and buff colovied shale, blask si

ferruginous shale with inter-bedded chert and Banded hematife jasper
hematite guartzite(BHQY Banded magnetite quarizita(BMQ) bands and spreading over the
entire core of the synclinorium. The “Upper Shale Fornation’ can be divided nto two
horizons/ zones namely, lower manganiferous shale horizon/ zone and upper ferruginons
shale hotizon/ zone. These two horizons/ zones exhibit conformable relationship and are each
characterised by their typical litho-assemblages. The manganiferous horizon/zone comprising
predominantly of manganiferrous grayish green shale, carbonaceous black shale with inter-
beds of chert locally grading to dolomite hosts almost al] the major manganese ore deposits
of the area. Whereas, ferruginous shale horizon/ zone comprising of banded ferruginous shale
with inter-beds of BHJ/ BHQ and Banded Fermaginous Chert (BFC) gives rise to isolated iron

ore deposits within the core of the synclinorium,

A younger sequence of conglomerate and sandstone exposed on the northern and
north eastern part of the belt are unconformably overlying the Koira Group of rocks. This
arenaceous rock sequence have been described as Kolhan Series (Dunn, 1940) or Kolhan
Group (Murty and Acharya, 1975) and it is differentiated from the basal sandstones " and

conglomerate by the presence of Jjasper pebbles, iron ore pelibles and frapments of BHJ.

The iron ore bodies associated with the ‘Upper Shale Formation® occur at much lower
topographic elevations (450-650 m) mostly covered by laterite within the core of the
synclinorium compared to the major iron ore deposits of the ‘Banded Iron Formation’
occurring at the ridge tops (750-950 m), The present exploration programme is aimed to

evaluate the resources of Netrabaridha Pahat iron ore decurrence within the Koira synciine of

the *horse-shoe’ shaped synclinorium (Plate-I1).




Svpe. Himonitie ore, Fe-Shale, iai :

float ores concaaled under soil and affuvial cover

atiar Block (Plate-3). The local stratigran

ﬁ‘ R | I
Laterite ‘

Upper Shale | Shales of different colour like purple, yellow with inter beds of |
|

Formation Iron ore..

Banded Iron | Coarsely banded BHJ followed up by finely banded BHJ and

Formation iron ore,

2.3 Description of lithe unifs

Koira Group

2.34 Banded Iron Formation {BHJ):

The BHT is not ubiquitows in the area excef)t few small patches near BH No-1&3,
However, it is intersected in few boreholes like 1,3,4,19,26, 31 etc. M'egascopically, the BHJ
comprises alternate bandg (laminations less than Snun thick) of heamatite and dark brown to

red jasper. This unit is intersected nearer to the bottom parts of these boreho]es.

2.3.1  Ferrugenous Shale:

It occupies the western vﬁ}ley portion.represented by a finely laminated rock having
varied shades of colour ranging fromi white, maroon, brownish and purple to gray etc, The
colouratipn of the shale is largely dependent on the minera) composition (Murthy & Acharya,
1975). It is mostly composed of clayey micaceous minerals, with lenses of chert. Most of the
area containing this unit is lateritised extensively. It occurs sporadically in the in nala

sections part of the mapped area,
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The area is mosily covered by float ore and soif However, izal

SLO, Laterite and FloayCanga ores are encountsred in the surface. HLO
encountered in the sub-surface. The seneral strike of iror ore is in N1O™W —510°E direction,
with 20° - 4¢° dip towards west in the area. It is continuin g under laterite and SLO cover as
observed in the BHs. The minor folds observed in the BIF shows 10° plun ge towards N10“E.

Float ores and the cemented float ores (Canga) are demarcated in the map ocourring
over the lateritic. ‘Canga’ zones contain mostly iron ore fioats which are deposited in the
saddle region. The thinlly laminated, heamatitic ore bodies rarely exposed in the valley area
are very often lateritised near the siirface. .

Few isolated patches of SLO have been encountered on the swface. However thick
zones of SLO were intersected in most of the bereholes at different depths given in the

tithologs (Annexure-I1, Plate-V.

2.3.iv Laterites :

Most part of the area is covered by laterite of various types. The laterite has been
developed mostly over the shale unit or low grade iron ores of the ares and depending upon
the composition of the shale, different types of laterites have been developed. The shale rich
in alumina has given rise to aluminous Jaterite and those rich in iron have developed
feiruginous laterites. Ferruginous laterite occupies most of the high lands in the vicinity. and

is not wide-spread. Aluminous laterite occurs in form of small patches spread over the area.

Seil/ alluvium: The low lying areas, nala banks etc arefilied up with alfuvial soil,
2.4 Structure:

In general the Iron Ore Super Group represented by the Bonai-Keonjhar Belt in Koira
basin is disposed in the form of an "Omega” and referred to as “Horse shoe synclinorium®
(Jones, 1934), This belt is 60 km fong and 25 km wide extending from south of Malangtoli in
Keonjhar district up to Chakradharpur in West Sin ghbhum disirict (Tharkhand). The

structural fabrics in the above, feebly metamorphosed voleano-sedimentary litho-sequence




in the area. The western syncline known as Koira syneling, due to sieep dip and overturned

nature of its limb forms a desper basin with thick sequance of younger shakes in the core
region. On the otlher hand, the eastern syneline known as Bamebari syncline is a shaliowes
basin and exposes younger lithe members within the core region as outliers. The Upper shale

unit within the Koira syacline is more or less continuous.

2.5 Metamorphism:

There is least record of metamorphism in the BIF of Bonai-Keonjhar iron ore Belt.




340 GLeclogienl mapping & survey:

The topographical features as well as ore geomeiry was iakes inio cossideration
while fixing the base line. The survey worlk was carried oul with the hely of Theodolie,
Dumpy levef and Prismatic comipass. The Base Line (0-0) was fixed paraliel to the trend of
the ore body i.e. N10"W-$10°E and the offset grid lines parallel to Base line, at av interval of
50 m towards north and named as N-1, N-2, N-3 etc and similarly towards south named as S-
1, 3-2, §-3 etc. The section lines were laid at 50 mn interval perpendicuiar 1o the base line.
These are named as E-1, BE-2, E<3 etc towards east of the 0/0 location on the map, and
similarly W-1, W-2, W-3 eic towards west. The R.L. of base and section lines was connected
from the nearest culvert located near road junction close to Baladihi village by dumpy level
and calibrated with the GPS data. Contouring was carried out at 2m interval (Plate-IV).

Detailed geological mapping on 1:2000 scale was carried out and the litho units
exposed in the mapped area comprises iron ore bodies mostly lateritised on the surface,
ferruginous shale and soil cover. lron ore in this area occur as isolated bodies associated
with buff coleured variegated shale and ferruginl'ous- shale. The iron ore is capped by

ferruginous laterite. Litho-structural details are depicted in Plate — 111,

3.Lii Drilling: _

Out of toial area ol 1.391 sq km. inineralised area comprises 1.120 sq km and non
mineralised area 0.27] sq km. A tota) of 39 véstical borehales were drilled in the block for-
cumulative driliing meterage of 1544.6 m, These boreholes are drilled at stiike intervals of
200m and at 200m spacing along dip direction. Thgai barehole locations are shown in the
geological map of the Block (Plate's HI). The summafized ltho log of'the boreholes drilled is
given in Annexure-JL. Détails of drilling deptiis, ore zone as intersected ani grade in different
boreholes of the block are given in Annexure - TI1. The bore holes were closed either in BHJ
or in ferruginous shale and rarely in ore due to drilling difficulties. or after thick shate horizon

where there is least possibility of further continuation of iron ore.
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bore fifes

Basing on the observations of the Jitholog

. 24, 2 now mineratised zone area has
and BE 11 did not intercepi any ore body.
3.2 Minerakisation details

Depth of boreholes varies from 10 m (BH 4) to 77.50 m (BH 13) and cumulaiive
thickness of ore bodies intersected at + 55% Fe cut off is 635.4 m having average iron
content of 61.071% Fe. The thickness of low grade ore zone (45 - 35% Fe) intersected in the
boreholes varies from | to 44 1m (BH 35) having average iron content of 50.572% with a
cumulative thickness of 195.85 m, Buff coloured ferruginous shale and BHI are found in the
foot wall side, where as lateritised ferruginous shale occur as overburden. The ore is mainfy
soft laminated type towards top and grades over to hard laminated and hlue dust towards
bottom. Ferruginous shale occurring as partings within the ore zone shows cradual dvcrease
of iron content towards hottom. Tron ore in the Netrabandha Pahar area oceur as isolated
bodies associated with buff coloured variegated shale and ferruginous shale. The ore bodies
are capped by ferruginous laterite on surface. Thoﬁgh the ore types show outcrops of hard
ore, lateritic ore and flodt ore on the surface but soft taminated and powdery ore constittes
the buik thickness of the ore zone as eviderniced from drill cores.

The ore is mostly soft laminated varieties with partings of ferruginous shale. Layers
of soft laminaied ore are present on the surface, followed by hard Jaminated and blue dust at
depth, which are inseparable during dry drilling; At depths thin bands of hard laminated ote
also oceur along with powdery and soft laminated ore having less thickness, High grade and
sub grades ar¢ intercalated in few holes: The ore is mainly hematite but limonite and goethite
also Qc';__cur'at_pl_ades.,

3.3 Sampling details

From the dril} cores, 1044 samples were collected at 1 in interval and processed. The
samples were mostiy of 1 m fength but at times 0.50 m core length was also sampled

depending upon the width of the particular type of iron ore or variation of lithology. Since

S
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chermien! analysis and the rest wers preserved as duplicate samples,
34 Chemical snalysis dessily.

The analysis of drill core samples is given in the Annexure-IIL. 1044 samples are
analysed by Wet-cum- Instrument method in the Departmental Government Laboratory,
Repeat analysis of some of the samples was carried out maintaining the same condition in the
same laboratory for cross cheeking. The chemical analysis result for the Netrabandha Pahar
area shows iron content (at 55 % Fe cut off) to vary from 55 to 71.2 %. Higher AL,O; % (10-
20%) is seen in few samples of low grade lateritic & SLO ore having Fe content varying
trom 45% to 55%. However, the weighted average of all the core samples of borehole 1 to 39
of Netrabandha Pahar deposit analysed at +55% Fe eut off shows average vakies of Fe
61.071%, Si0;: 4.523% and ALOs : 2.438%. The low grade ores show iron conient from
4511 to 54.96 % %, SiQ, from 4.28 to 20.07 % and AbQO; from 3.719 1o 15.74 %. The
weighted average of all low grade samp?cs of the boreholes of Netrabandha Pahar deposit gt
45 to less than 55% Fe shows Fe: 50 572 %, 8102 10.376 % and Al:O+: $.885 %. Blue dust
shows average content of Fe: 65.467%, Si0a: 1.76% and AlOs: 1.684%.The Bar diapram
plotted for analytical values of Fe, Si0; and AlbOs of samplas of both high grade and low
grade iron ores show that the low grade ore (45 to 55% Fe) contain more alumina and silica
indicating that the iron ore in this valley area is shale hosted. The plot of iron, silica, and
alumina for szimples of each boreliole is given in Annexure- V11, Ever at places, oceclrfence
of fragments of soft laminated ores within the profile or conga zones gives jron content more
than 55%.

3.4  Data density and verification

39 nios. of borcholes are located within the Netrabandha iron ore block occupying an
area of 1.39 sq km. of which 1.120 sq km is mineralised area, A!i the boreholes are vertical in
nature. The borehole density in the block is 28 nos. per sq km. which is drilled with grid
interval of 200 m a}ong strike and 200 m spacing along dip direction. Out of 39 BHs, iron

ore of various grades have been encountered in 27 BHs while 12 BHs encountered
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| AL a
/4éé£#- e | [<na
_ | naye




3

Chemical snalysis results of core samples feceived for varons boveholes, the @ade of

S h

different types of jron ore were computed borehole wise with cut off grade ai + 53% Fe and
45%-55% Fe. Weighted everaging technique was used 1o obtain the average srade of all
categories, Similarly average grade of each section line was obtained by taking weighted
average of zil the boreholes lying in that particular section line (Annexure ~ Vi,
Accordingly average grade of individual block was obtained. The Ore: OB ratio caleulated

for block is 1: 0.21 (Anmexure =VID).

| High Grade Ore Fe:61.071%  [Si0; 4.523% | ALOs 2.438%
(35% Fe cut off)
Low grade ore

(45 to 55% Fe)

Fe: 50.572 %, Si02: 10376 % | ALO;: 8.885 %,

[ High Grade Ore HLO(Lumps) Fe: 63.569%, ’
(5% Fe cut off) $i0:1.723% i
' Al 05:2.439%,
*3L0O - - ’ Fe:60.781 %,

Si0,: 5.031%
Al03:3.424 %,
Blue dust Fe: 65.467%,
Si0s: 1.76%
Ab@g: 1.6849%.

| Low gradé¢ ore SLO, Literitic, Himonitic, | Fe: 50.572 Y,
(45 to 55% Fe) iron rich shale etc Si0, 10.376 % ‘

: A!303: 8.885.%.
. e e ]

e 51O may he assumed as powtdery ore though at times contain few [umps.
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Dwo difterent methods were adopied for estimat

won ore block., 1. Transverse section method snd 2, 1

method. The total resource estimated by Transverse section method at %5% Fe cut off is
62.655 miflion tones and total resources of low grade ores between 45 (o 55% Fe is 19.31%
million tones. The different types of ore intersected in the boreholes are Hard Laminated Gre
{HLO), Soft Laminated Ore (SLO), Lateritic ore, Limonitic ore and Blue dust. The Sofl
Laminated Ore being friable in nature is recovered in the form of powdery ore & fragments
in the drill core. Though Hard Laminated Ore (HLO) is present as thin bands in some of the
boreholes and resource has been calculated separately as lumps can be recovered. For all
practical purposes the total resource has been estimated up to a datum level of 576 m above
MSL considering the highest RL of 676 m aMSL. The estimation of resource & grade by the

above two inethods are discussed below.

410  Transverse Section Method

The cross sectional area method of resource estimation was adopted for the ore zone
mtersected in the boreholes. The area along individual cross sections is éalculated graphically
due to irregular nature of ore bodies. The tonnage has been calculated by ponsidering average
bulle density of various types of ore found to be 3.3, maximum being 7 m for HLO and
minimum is 2.9 for SLO having Fe content from 45 % to < 55%. The bulk density has been
determined for different ore types following the procedure of Bureau of Indian Standards.
“IS™ 5842 (1986). The resource estimation charts for Netrabandha Pahar Iron ore Block for
Blue dust, HLO, SLO at 55% Fe cut off and for the fow grade ores at 45-55% Fe cui-off are
given below. All total 8 section lines were prepared incorporating Blls. The influence lenpth

has been calculated as per disposition of the section lines.

Labeuintion thart for fven ore w2
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5 m 7 ne (Fe
4102 6163301 3.3 20336541 &8.07
BB 3174 635200 3.3 2086160 6,260
cC 10,014 2002800 3.3 5008240 | 65651
Do 4] 0 33 ] 62.336
EE’ 2154 430800 33 1421640 | 65.785
FF' 5602 1120400 | 3.3 36973201 65.809
GG' 2226 445200 3.3 1469160 68.03
Total 17327475
‘ | . Qr 17.327 mt 65.647
- 20% towards accuracy in sampling and other variables {-} 3.465 mt
13.862 mt
High grade iron (at 55 % Fe cut off other than HLO & Blue dust)
,S ection Cross - Strike . y , . Avg, Gradj
Hine/Bore . . o [Volume in)  Bulk Tonnage in .
hole No. sectional ;influctce cum density tonnes for each line
area insqm () {IFe%)
AA 6176 150( 926400 33 3057120 63.784
BB’ 18701 200( 3740200 3.3 12342660 62.4485
CcC’ 10625 2001 2125000 33 7012500 6(.704
DD 11403 2001 2280600 3.3 7525980 57.62033
EE’ 3276 2001 655200 3.3 2162160 61.191
FE’ 10697 200 2139400 33 7060020 596584
GG’ 12309 200 2461800 3.3 8123940 59.93625
HI 25246 150] 3786900 . 33 12496770 60,906
Total 39781150
R—— Ol 59.781 mi 60.781
|- 20% towards accuracy in sampling, and other variables () 11,956 mt ’
) Mgt resource 47.625 mt

e AT s




Yoluias in
£
F13600 3 3
253000 . 834500
Toial 1209780

Or 1.21 mt I
- 20% towards accuracy in:sampling and othér variables | () 0.242 mi# )
Net resource 3.968 mi

4.1.ii Hoerizontal Longitudinal Projection Method

Since the iren ore body is shallow dipping (< 45%), an alternate method of resource
estimation viz: Horizontal Longitudinal projection method was also adopted to calculate the
tonnage of iron ore (Annexure-IV) for winparisﬁn with the tonnage estimated by cross
sectional method. Torizontal projections of the ore body are made alorig strike and the panel
blocks were prepared by taking area of influence along strike as well as dip. The panel area
of each block is calculated and multiplied with the ore zone thickrigss as intersected in the
particular borehole falling within the panel to get thie volurne. The tonnage is caleulated by
mulliplying volume with bulk derisity which was determined to be 3.3 (average) for all
varieties of iron ores. The calculation chart for the blocks is given below. The barren areas in

the panel blocks have been excluded for area calculation.




£ Thickness i w
Deasivy b fonnes
A 7 T R R T RENS 25760
2 20 a8700 3.5 2775 26T S
P T 40000 | 3.3 36.85 4864200
5 G 40000 | 33 36.4 4804800
8 8. 31000 33 353 3611190
9 14 40000 3.3 42 5544000
10 1 40000 33 314 4144800
0 3 40000 33 [4.85 1960200
12 7 31520 33 31.7 3297307.2
4| 24 40000 33 0.8 105600
61 3 20000 33 467 6164400
17 9 38100 3.3 12.7 1596771
22 16 38950 33 [6.5 21722415
1 21 28760 33 11.5 1091442
25| 30 40000 3.3 185 2447000
% 3 40000 33 61 8052000
27| 12 40000 33 3 396000
Y IRE 40000 33 6 792000
29 26 35420 33 5 584430
30| 35 40000 [ 3.3 6.2 818400
31| 23 40000 33 536 7075200
21 17 40000 33 553 3339600
35 34 27430 3.3 2.6 235349.4
36 32 27450 3.3 38.75 3510168.75
37 22 27480 3.3 323 2929093.2
38 29 27500 3.3 L9 172425
39 28 19860 3.3 14.8 9699624
R EE 31220 33 B 824208
Total 655.4 16795352595
Total Resource in Million tonnes 76.796 mt
L 20% less due to mining lass, Calenlation error and human error (-) 5.359 mt
. Net resource in million tonnes 61.437 mt

e
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i 29700 53 £96025
5 40000 3.3 328000
G 40006 3.3 3 396000
g 31000 3.3 1.65 168795
9 40000 3.3 6.2 818400
0 40006 33 i3 554000
0 40000 33 5 1188000
2 51520 53 7.7 8009232
18 40000 33 4 528000
16 40000 33 [ 132000
17 38100 3.3 21.65 2722054.5
23 38950 3.3 9.8 1259643
23 28760 33 7 664336
Y 40000 33 76 1003260
2% 40000 33 1 1452000
27 40000 33 755 996600
28 40000 3.3 11 1452000
29 35470 3.3 12 1402633
10 40000 3.3 ) 3326400
a1 0000 33 6.6 871200
32 40000 33 . 132000
33 40000 3.3 13 1716000
14 31550 ... 3.3 2.9 3019335
35 27430 3.3 7 633633
36 27450 3.3 1 90585
2 19850 33 63 435957

7 19535 23953822.2

Total Resource in Million tonnes. 23.954 mt

26%a iess due to mining loss, Caleulation error and human ervor {-) 4791 wmt

Net resource in million tonnes 19.163 mt




spprogriate for this blosk,

The maximum depth of

gxploration in the block

been estimated up to a datum level of 576 m above MSL.. Based on the inpuis of the General

Exploration,

indicated resource (G2 stage) of UNFC as per Miner

Rules, 2015 which follows UNEC and CRISCO norms, The following Table s

and assessment thereof, the resource thus estimated can be categorized

als (Evidence and Mineral Conterit)

comparison between the resources estimated by two methods.

B [ RESOURCE ( MILLION TONNES)
?iigi?ig;ﬂif ahar Transverse Section Method | Horizontal Longitudinal
FProjection Method
High Grade Ore 62.655 01.437
(55% Fe cut off)
Low grade ore 19.318 19163
(45 to 55% Fe)
LGra nd Total 51.973 86.60

Average Grade

High Grade Ore
(55% Fe cut off)

Fe: 61.071%, Si0y 4,523 5/
and Al,O5: 2,438 %,

{and AlOy: 2.4729%

Fe 61.416%, Si0,:4.086 %

Low grade ore
(45 to 55% Fe)

Fe: 50.572 9%,
810, 10.376 %

Fe:50.524 %, Si0s- 10.736%
and ALOs: 8.575%

Algo_w,.' B.885 9%,

is up to 77.5m but the resonree has

hows the
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T ey b P71, Sin 4

il SO is 47,825 mt and that of Blue dust is 13,867 mt. Fron ores other than HLD :

J

dust having +535 % Fe content may be assuimed

P

#3 powdsry ore althougt

hunpy variety encountered af places,

Grade wise categsrisation

High Grade Ore HLO(Lbmps) Fe: 63.569%,
{55% Fe cut off) Si02:1.723%
A120312.439%,
*SLO Fe:60.781 %,
5102 5.031%
L . 1ALO$:3.424 %,
Blue dust Fe: 65.467%,
S104: 1.76%

. A'1203: }684%
Low grade are SLO, Lateritic, limonitic, | Fe: 50.572 %,
(45 to 353% Fe) ron rich shale ete 5102 10.376 %

. | AhO;: 8.885 %.

®  May be assumed as powdery ore though it contains. few lumps




SHIACE, K1

fonnage and grades are buown, Genersl ides abous o 2t Mon-forest and

(A okt

known. Economic Yiabiliy categories, however, cannol i geneal b

[

Geological Study because of the lack of detail necessary for an Economic Viability
evaluation. The resource quantities estimated may indicate that the deposit is of insrinsic
economic inierest, i.e. in the range of economic to potentially economic (E-3),

Feasibility Axis (I)

The arca under investigation is well within the existing mining belt. The geographical
conditions are favorable. Infrastructures like public utilities, roads & railways and manpower
exists in the area.  Geological study under G-2 stage has been cartied out and can be
sufficient for deciding whether a Pre-feasibility Study and Detailed Exploration are
warranted. Hence the Feasibility axis can be F-3.
eological axis (G)

The present work is under General Exploration which involves initial delineation of
the ore deposit. Large scale mapping (1:2000 scale) and contour surveying are carried out at
2 m interval. Core sampling at 1 m interval have been doize, Boreholes are widely spaced
(200mX200m) tonnage, grade and minera) content estimated with reasonable level of
confidence, Hence the present exploration in the geological axis may be put under G-2
category.

Thus the UNFC code for this deposit may be 332 (Indicated Mineral resourea)
Mineral Resource S

The jron ore resource of Netrabandha Pahar has not been upgraded to (111) category
of UNF C classtfication. Hence, it does not fall under reserve category.
Pre-Feasibility study

The pre-feasibility study ineludes only geological study of the block, The other

studies have to be casried out,

\f{y/ 21 /fq,\ﬂﬁ




milhion onnes of ol

miihon fonnes with aversge grade of Fer 6]

that of low grade ores {(45% - 55% Fe) of this block is 19318 million fonnes having
average Fe: 30572 %, 80, 10.376 %, AlOs: 8883 %, Ow of 62.655 mr. resource of
HLO is 0.968 mt with Fe: 63.569%, Si0s 1.723 % and AlLOy: 2,439 % S1.O which
may be considered as powdery ore is 47.825 mt with Fe: 60.781 %, Si0 5.031%
AlLG3:3.424 % and that of Blue dust is 13.862 mt with Fe: 65.467%, Si0s: 1.76% and
Al Oy 1.684%,

2. The maxinunn explored depth in the block is up to 77.5 m but the resource of 81.97
million tonnes of all grades has been estimated up to 576 m above MSI, datum level.

3. These resources estimated by General Exploration stage of UNFC comes under
indicated mineral resource category (332) of UNEC.

4. The iron ore is found as alternate bands of Soft laminated ore and shale.

5. The thickness of ore zone incréases along the down dip divection,

6. The comparison in resource estimation by two different methods shows minor variation
of 1.94 % for iron ore having +55 % Fe and in case of iron ore having 45-55 % Fe
shows variation of 0.80 % which may be attributed to occurrence of thin bands of low
grade ore within the vertical profile sandwiched either by ferruginous shale or soft

taminated ore.
7. The Ore: OB ratio calculated for block.is 1 0.21,

Recommendation: ‘

1. Keeping in view of the high grade and th/i'cl'c':;ess of ore body intersecied in the
boreholes, more close spaced boreholes may be drilled in the area to establish. the
subsurface geometry of iron ore bodies in the Block.

2. The ore zone intersection if‘):\x;érds the down dip side shows continuity of ore body at
depth. Hence few more boreholes may be planned aleng dip at 100 m interval o {race

the ore body (o the west.

) 22.
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Annexure - I
Borehole litho log and chemiéal assay log of Netrabandha Pahar Iron ore biock,
Sundargarh district

B.H.No.- 1 Date of Commencement ~ 07.01.2013
Grid Location — 0/0 Date of Completion - 14.03.2013
R.L. of B.H. Collar — 674.47 m Total Depih - 36,00 m
Depth of Water Table — - Total Core Length - 36.00 m
_Depthinm Total reg:::l"y Chemica)l assay values in Pereentage 7
From | To inm in Lithology | 1,01 5i(), Fe AL, 1 Mn
0 ] 1 1 SLO 3.?6 4.5 57.16 8.62 | 0.32
I 2 1 1 SLO 4.13 34 1 5938 | 6.15 | 0.65
2 3 1 1 SLO 2,95 62.16 | 468 | 0.65
3 4 1 1 SLO 2.56 | 326 | 62.16 | 3.88 | 0.32
4 5 I 1 SLO 4.66 5716 | 7.12 | 0.65
5 6 T 1 SLO 7.94 87 | 505 | 87 [065
6 7 ] 1 SLO 6.42 4 56.61 4 0.65
7 & 1 ] SLO 2.02 1.56 7 63.82 .56 | 0.32
8 9 1 1 SLO 181 34 {6493 | 1027 [ 032
9 i 1 1 SLO 246 £.56 62.16 [.56 ] 0.65
10 It I 1 SLO 1.66 0.58 66.66 | 0586 1 0.6
11 iz 1 1 SLO 2,11 23 62.17 | 537 | 0.16
12 - 13 | 1 SLO 2.99 2.88 61.61 4.62 | 032
13 14 1 1 SL.O 2.38 4.16 | 62.17 [ 326 | 0.16
T4 15 1 1 SLO 3.16 4.78 5828 | 7.09 | 032
15 16 i 1 SLO 2.88 2.26 6217 4.2 .32
1g 175 1715 i.5 SLO 4.96 S.42 52.09 8.8 0.48
175 1185 | 1 I Shale - 30.86 25.76 | 17.89 0.65 4
\ o025
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A ] Biue dust
! Blue dusi
ERN PRV R P 'léﬂf‘éhlﬁ st -
235 | 143 1 i Biue dust -] 48 Te53z 18 s
2451255 1 1 Blue dust - 06 [ 6608 | 2 | 0s7
255 [ 265 | 1 i Blue dust - 112 | 6104 | 55 | 007
265 | 275 | | T | Blue dust - 0.54 16496 | 1.5 | 227
215 | 285 1 ] Blue dust - 512 3938 | 426 [ 097
285 | 295 | 1 ] Blue dust | - 072 | 6496 | 32 | 0.97
295 30.5 1 1 Blue dust - 0.68 64.96 3 0.65°
305 | 315 | 1 I | Bluedust | - L1 6216 | 5 [ i3
515 [32250 075 | 075 | Blue dust ; 054 | 6216 | 49 | 0.97
32.25 1 33.25 ] 1 SLO - 13.62 | 48.16 | 8.72 | 0.65
3325 (3425 1 1 Bluedust | - 4.08 | 616 | 2.76 | 0.97
34251 359 | 1.65 i.65 SLO - 9.32 56.56 4.7 0.97
35.9 36 0.1 0.1 BHI - - - - -
Date of Com menceme'nt -
B.H. No. -2 03.02,2013 g
Grid Loeation - 0/5400 Dafe of Completion - 15.02.2013
R.L.of B.H. Collar— 676.635m Total Depth - 37.70m
Depth of Water Table — - Total Core Length - 37.70m
Depth in m T Corel Chemicai agsay valypes in Perceniage |
otal | recovery
From | To { inm in m Lithology | L.O.1 SiQ; Fe | ALO; | Mn
0 1.4 1.4 1.4 * "} Laterite
1.4 374 36 36 Shale 2348 1472 | 446 1 1235 1 0.54
374 3171 03 0.5 BHI
Da_te of Commencemen{ —
B No, -3 22.02.2013
Grid Location — 0/E200 | Date of Completion - 22.03 2013
R.L. of B.BH. Collay — 655.27m Total Bepth- 272 m _
Depth of Water Table — - Total Core Length -27.2 m
Depthinm Total refoovr:ry Chemiical assay values in Percentage
From To inm inm Lithelogy | 1.0 l 810, ¥e | ALD.| Mn

J%\ A%"“{?\f ‘ Rwik




J.:‘
43 s
5.3 6.3 !
6.3 7.3 !
7.5 8.3 i
8.3 93 f
0.3 10.3 i 1
103 113 [ 1 1 SLO 646 | 18.8 (4368 | 818 | 0.16
11.3 123 1 1 SLO 4.1} 9 53.08 7 7.14 0,32
12.3 13.3 ] I sLO 4,02 9.1 5253 7.13 0.16
13.3 143 1 1. Shale '5.42 19.7 |1 44.51 | 6.89 0.32
14.3 153 1 1 Shale 4.22 12234140641 1062 (.32
153 163 | 1 1 SLO 367 | 122 [ 54397 3.16 | 0.i6
16.3 173 1 1 SLO 5.49 168 14589 732 | 0.32
17.3 183 I ] SLO 516 1163521 47 6.14 0.32
18.3 193 1 t SLO 374 113,18 5474 | 2.18 0.32
193 20.3 1 1 SLO 2.88 6.26 1 60.551 1.18 0.16
20.3 21.3 i i SLO 1.67 336 6414 0.55 -
21.3 22.3 I 1 SLO 2.42 | 3.86 |63.04] 1.12 -
22.3 233 I 1 SLO 0.6 1.52 | 68.01 - -
23.3 24.3 1 | SLO 1.05 2.8 658 1 0.38 0.16
24.3 253 1 ] SLO i.14 2.78 [ 6525 0.56 0.16
253 26.3 1 1 SLO 1.16 322 | 64691 0.66 0.16
263 2715 0.85 0.85 SLO 236 132215529 1.1 0.32 -
27.15 272 1 0.05 U.QS BHIJ - - - - -
Date of Commencement ~
B.H. No. -4 18.03.2013
Grid Location — 0/$200 Date of Completion - 22.03.2013
R.L. of B.H. Collar — 669.71m Total Depth - 10.00 m
Depth of Water Table — Total Core Length - 10.00 m
Depth in m Total i'ef(?vr;y Chemical assay values in Percentage
From | To | inm inm Lithology | L.OL. | SiO, Fe | ALO;| Mn
. 0 [ 1.1 I Shale 8.72 12.02 3428 | 257 0.32_J
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4] é. N BHI . - R .
6.1 ! 39 Shale . - DR R :
B.H.MNo.-5 Date of Commencement —27.03.2013

vitl Location - S200/E200

Date of Completion - 19.05.2013

R.1. of B.H. Collar — 658.94m

Total Depth - 51.50m

Bepth of Water Table — -

Total Core Length - 51.50m

Depihinm | Total Core Lithology Chemical assay values in Percentage
From | Te | inm recovery L.0.1. ; SiO, Fe ALG, | Mn
131 m

0 1 1 1 SLO 662 | & 5555 | 482 | poi
1 2 1 1 " SLO 5.3 1.4 | 6215 131 | 1.35
2 3 1 1 SLO 3.69 | 138 | 6325 | 212 | Lol
3 4 i I SLO 557 | 1.89 | $735 | 638 | 1.35
4 5 I i SLO 294 | 146 | 63.25 | 262 | 0.67
5 6 1 1 SLO 3.04 110 64.9 1.06 | 0.67
6 7 I 1 SO 476 | 1.5 | 61.6 | 2.88 | 1.0
7 8 1 1 SLO 4137 2.08 | 61.05 | 237 | 135
3 g ] ! SLO 25 [ 237 | 6545 | 088 | 1.01
g 10 1 1 SLO 3.08 | 296 | 649 1.08 | 1.0t
10 11 I ] SLO 162 [ 152 | 6655 | 1.00 | 0.67
11 12 1 1 SLO 419 | 402 | 6077 | 326 | 135
12 3 [ 1 SLO 4 |oss | 6276 | 212 | -
3 14 1 i 5LO 328 | 186 | 6248 | 202 -
14 i5 [ ] SLO 406 | 24 | 6138 | 209 | .16
15 16 ] 1 . SLO 638 | 8.84 | 5585 | 4352 | 0.66
16 17 1 I Shale 874 11294} 4202 | 1238 | 0.66
17 18 1 1 Shale 11.26 | 12.88 | 376 | 1605 | 033
18 19 i ] Shale 1729 | 7.88 | 27.09 | 3001 | 0.38
19 20 1 t SLO 11.33 11084 | 4800 | 1574 33
20 21 i I SLO 676 | 5.58 | 5502 1 3.88 33
21 22 1 1 SLO 6.14 | 254 | 5917 | 455 | 0.16
22 23 i I SLO 54 (272 5977 | 3.07 ! 033
23 24 1 1 SLO 407 1226 | 6138 [ 200 | 6.16

e




by
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]
28| 28 P
29 30 i 3
BT R TI B ) 2 3
30 32 i i SLO 502 1124 | 6327 | 120 | 0é
32 33 | § SLO 415 1134 | 6382 | 131 T 099
33 34 iR i SLO 408 [ 162 | 6271 | 229 [ 099
34 35 1 1 SLO 548 | 132 | 6049 | 5.06 1099
35 36 ] 1 SLO 264 | 1.t | 6549 | 122 1033
36 37 I 1 SLO 323 | 1.6 | 6354 | 241 | 066
37 | 383 ] 13 1.3 SLO L1t [ 03 6771 | 045 | 043
383 | 393 | 1 1 SLO 04 | 032 | 6798 [ 066 | 01g
393 | 403 | 1 1 SLO | 034 | 022 | 6854 | 036 | 01¢
403 | 413 | 1 1 SLO 032 | 024 | 6854 | 038 | 0.1¢
413 | 423 | 1 1 SLO 0.41. | 0.32 | 6854 | 038 | 0.1
423 433 | 1 i SLO 0.51 | 022 [ 6854 | 038 | 016
433 | 4445 [ 1.15 115 SLO 106 | 052 | 68.03 - -
4445 | 45.45 I ! SLO 3.51 | 136 | 64.42 0.85 -
3545 14645 ] 1 1 SLO 1.63 | 0.54 | 6775 - .
46.45 | 4745 1 I SLO 515" [ 234 | 5997 | 3.00 | 0.6
4745 | 4845 1 1 I SL.O 42 | 1.727] 6442 | 065 -
48.45 | 497 | 125 1.25 SLO 5 1.68 | 6275 | 2.4 | 0.16
497 [ 507 | 1 I SLO 3.65 | 194 [ 6497 | 046 -
507 515 0.8 0.8 Shale - - - - -
B.H.No. -6 Dafe of Commencement — 29,03.2013
Grid Location - Q/N200 Date of:Completion - {4.05.2013
R.L. of B.H, Collar —- 641 .39m Total Depth - 46,60m
Depth of Water Table - - ‘e Total Core Length - 46.60m
Depthinm | Total Core Lithology | Chemical assay values tn Percentage
From [ T¢ | ™™ ’”“ic:"nf"” LOX|Si0, | Fe | ALO; | Mn
0 1 1 1 SLO 4.16 | 942 | 572 | 217 | 033
1 2 |1 I SLO | 627 | 418 [ 61.08 | 031 | 653
2 3 1 I SLO 63 | 91 5553 ] 215 | 0.33
3 4 i I Shale 105 120827 4387 | 371 | 033

e N |
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9 ool n SLO 989 1 72 13577 | 1 |06
[0 i N SLO S1 1 584 [ 3801 | 281 | 0as
iz i i SLO 7.85 11404 | 4008 | 277 | 033
12 13 ] z Shale 933 | 22261 4127 | 633 | 033
I3 14 ] I Shale 1033 {2404 | 3402 | 1122 [ 054
(4 5 1 l SLO 779 | 1222 4685 | 8.85 | 0.33
15 16 ] 1 SLO 47 1754 [ 5522 | 439 033
16 7 1 i SLO 37 | 694 | 5801 | 2.81 | 033
17 18 1 1 SLO 346 | 644 | 39.02 2 0.16
18 19 1 1 SLO 1.12 i 6748 0.21 Trace
19 20 1 1 SLO 321 | 706 | 60.79 | 0.85 | 0.16
20 N 1 1 SLO 1.78 | 1.18 | 6637 | 0.26 | 0.16
21 22 1 1 SLO 2.56 | 14 | 6581 | 049 1 0.16
22 73 1 1 SLO 345 | 434 [ 63.02 | 0.65 | 0.16
23 24 i 1 SLO 505 | 338 | 6246 | 032 | 072
24 25 1 1 SLO 3.75 | 3.04 | 64:14 [ 0.16 | 076
25 26 ] 1 SLO 325 | 198 | 64.7 | Trace | 0.65
26 27 1 . SLO 457 | 2.06 | 6358 | 032 | 0.75
27 28 I T SLO 405 | 1.92 [ 6414 | 0.16 | 0.65
28 29 1 1 SLO 455 1102 | 6412 | 032 | 1.8
20 30 [ 1 SLO 5 132 16353 | 032 [ 138
30 31 1 ] SLO 326 | 08 | 6496 | 032 | 1.68
3 32 1 1 SLO 2.64 | 08 | 6552 | 032 | 148
37 33| 1 1 SLO 336 | 1321 654 | 032 | 1,78
33 34 1 ] SLO 4.86 1 | 6384 [ 032 | 168
34 35 1 1 SLO 1.62 [ 072 [ 6692 | 0.6 | 0.48
35 | 363 | 1.3 13 SLO 3.16 1 6448 | 032 | 118
363 | 373 | 1 | SLO 2.22 | 0.68 | G636 - 1.58
373 | 3831 1 1 SLO 0.22 | 0.22 | 686 N 0.38
383 | 393 | 1 i SLO | 042 [ 02268321 0.6 1038
393 | 403 | 1 i SLO i 068 | 66.64 | 0.16 | 1.18
403 | 415 | 1 1 |.-SLo 555 026272 [ 066 | 1.28
413 | 423 | 1 i SLO 0.2 | 022 | 6888 . 0.28
23 | 8331 1 ] SLO ) i [6808 [ 0.6 | 1.08
433 | 443 |1 i SLO 326 | 1.1 | 6496 | 032 | 1.18
443 | 457 | 14 1.4 SLO 3.26 | 0.26 | 66.08 . 0.38
457 | 464 | 0.7 0.7 SLO(Blue) | 3.22 - [ 5936 [ 0.66 | 2.2
464 | 466 | 02 0.2 BRJ - . ; - )
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- - "o 43 %G E‘i! ML 5 i e
D@g}u of Waler Table - 29.00 m i Fotal Cors L engih - 45 30 m ]
Depthinm | Toenl Core .| _,;ciz'amv} Chemical wasay valies iy Percowiage
CFrom | To | inm secovery | LOL| 80, | Pe [ ALD, | Mn
N
0 1 1 i Laterite | 525 [ 1788 | 4735 | 715 | 034
1 2 i 1 Laterite | 3.88 | 63 | 57.67 | 545 | 092
2 3 1 1 Laterite | 8.02 | 1048 | 4682 | 129 1036
3 4 1 1 Limonite | 6.13 | 63 | 5652 | 477 1 017
4 5 i ] Limonite | 13.04 [ 11.84 | 43.96 | 104 | 0.17
S 6 1 T Limonite | 12.8] | 1308 | 394 [ 1505 | 017
6 7 ] i Limonite | 13.04 {1634 | 354 | 1798 | 0.17
7 8 i 1 SLO 133 | 93 [4517 [ 109 1077
g 9 i 1 SLO 1154 | 954 14683 1 1013 1 0.17
9 10 1 1 SLO 102 | 738 | 4957 | 965 | 017
10 11 1 ] SLO 633 | 3 |5836 ] 531 | o017
i 12 ! t SLO 602 [ 2.08 6232 1 093 1 017
12 i3 ] i , Limonite | 13.02 | 9.04 | 4362 | 13.05 | 0.17
13 4 1 1 1 e 6.05 736 | 61.75 | 036 | 007
14 15 i i SLO 65 | 38 | 578 | 501 | 095
15 16 ] 1 SLO 6.9 6.7 | 5326 8.11 0.25
16 17 ] i SLO 7.5 1674 15326 | 741 | 017
17 1181 | 1.1 1.1 SLO 574 1564 {6062 | 083 | 025
181 [ 190 | 1 Limonite | 13.77 | 44 [ 40.16 | 992 | 093
191 | 201 | 1 1 Limonite | 154 | 3.54 { 40.16 | 9.48 | 029
201 | 218 | 17 1.7 SLO 1563 | 3.29 [ 4747 | 995 [ 0.17
218 | 22.8 | 1 ] SLO 452 | 7.64 | 5605 | 245 | 017
228 [ 238 | 1 1 Blue dust' | 1.27 | 242 | 6635 | i Nil
23.8 24.8 1 [ Blue dust 2.33 4,48 61.2 2.59 0.25
248 258 | 1 1 Bluedust | 1.08 | 1.46 | 66.92 | i | Wi
258 | 268 | 1 1 Bluedust | 032 | 1.1 176778 | Nil | N
268 | 278 | 1 Bluc dusi | 0.68 1 [ 6749 | Ny | Ni
278 | 28% 1 I [ Bluedust | 042 | 04 | 683 Nil Nil
288 | 208 | | I ‘Blue dust 1 1.05 | 6721 | Nil Nil
298 [ 308 | 1 [ Bluedust | 054 | 1.6 [6721 | Nil T Wi
308 | 318 | 1 ! Bluedust | 1.49 | 334 | 6096 | 658 | NI ]




318 2R i Blee dug
EET RN T R Bhedust | 081 17 U sres U oo TG
368 | 378 1 (| Bluedust | 084 1 12 | 6780 | bod i j
378 | 388 1 0 1 Bloe dust | 0.85 | 1.46 | 6623 1 155 | Wi |
388 | 398 | i || Bluedust | 085 | 095 | 6789 | 008 | W |
358 1408 | 1 Bluedust | 0.69 [ 124 | 6780 | .05 | ™
408 [ 418 | 1 1 [ Bluedust | 087 | 138 | 6734 | 017 1 ™i
418 | 428 | 1 I Bluedust | 096 | 2.14 | 65.03 | 2.43 | Ni
42.8 | 43.8 | 1 1 Bluedust | 2.94 [11.86 5519 | 5.0 | i
438 | 448 | | i Bluedust | 1.7 | 4.06 | 6292 | 2.88 | Ni
448 | 454 | 0.6 0.6 Biuedust | 1.3 | 2.08 | 6679 | 0.06 | Nil
454 | 455 | 0.1 0.1 BHJ
B.H No.-8 Date of Commencement - 13,i2.15
Grid Location — N280/E200 Bate of Completion - 14.01.16
R.b. of B.H, Collar - 631.02 m : Total Depth - 41.35m
Depth of Water Table ~ 35 m Total Core Length - 41.35m
Depih in m T Core‘ Chemicat assay values it Percentage
otal | recovery ;
From To [ inm in Lithology L.O.1 | SiO, Fe ALD; | Mn
0 I I 1 .}, Laterite | 7.82 | 6.78 | 54 65 024
B 2 1 1 Laterite | 945 | 546 | 54 | 608 |0.32
2 3 1 1 Laterite | 7.29 | 622 15567 | 7.38 |0.48
3 42 112 1.2 HLO 508 | 22 [ 618 | 262 (032
42 | 521 1 l SLO 1121 | 458 |51.98 | 846 |0.24
5.2 6 0.8 0.8 | sLO 6.95 | 3.64 [5846| 23 ]0.08
6 7 1 1 HLO 53.64 | 236 |6281] 25 1008
7 8 1 1 SLO 424 |. 234 | 6068 47 |0.48
7 5 7 1 SLO | 55 | 212 13057 560 To4d
9 10 I 1 SLO 545 [ 214 [6013] 516 024
10 11 1 I sLo [ 718 | 29 579 | 544 |05
11 12 ] 1 Shale 93 3.5 (5289 0.64 |0.48
12 13 1 ] Shale 103 | 3.8 [4899] 11.76 | 0.64
13 14 ] I SLO 422 | 08 |e347| 2.56 [0.04
14 i3 i ] SLO 492 | 3.08 |5623] 9.92 {032
(5 16 i 1 " SLo 391 | 084 16124 6.08 |024
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71 22 1 SLO 1 178 ] 168 [6sey | 075 | .08
27 23 ] ] SLO 386 | 224 Je2io o TG
23 24 ] f SLO 3.68 | 274 (62631 26 1 M
24 B 7 81O 15 | 122 [6667] 025 TN
25 76 ] ] SLO 385 | 25 6444 | 0.1 | N
26 27 | 1 1 SLO 191 | 344 [6438 ] 091 | Wil
27 28 1 1 SLO o4 1 2a2 65 | 22 T
28 29 i I SLO 248 | 2,94 [6458 | 081 | M
29 3 1 ] SLO 712 | 556 |55.67] 6.18 |oic
30 |3065] 0651 065 SLO 1L1s | 5027 [5178 | 817 1094
30.65 [ 31.65 1 1 Blue dust 5.61 346 5902 5.03 | 024
31.65 | 32.65 ] 1 1 Bluedust | 3.67 | 275 |é124 | 358 | 1
3265 | 33.65] 1 1 Bluedust | 458 | 3385 |35846] 666 | i
33.65 | 34.65 | 1 1 Bluedusi | 0.18 | 1.82 | 657 | 32 | Ni
3465 | 3565 1 i Bluedust | 0.12 | 0.84 | 686 | Ni 1T 1%
3565 | 3665 | 1 1 Bluedust | 0.22 | 0386 | 6848 024 | Ni
36.65 | 3765 1 1 Blue dust | 0.1 0.6 | 6848 | 034 | Wi
37.65 | 3865 | 1 1 Bluedust | 0.12 | 09 |6848| 024 T Wi
3865 | 39.65] | ] Bluedust | 032 | 208 [65.14 1 2.81 | Ni
3965 [ 4095 1.3 1.3 Bluedust [ 022 | 13 [6737] 135 | Wi
4095 4135 | 0.4 04 LB 052 | 698 51781 86 | Ni
Date of Commencement -
B.H. No. -9 10.01.16

Grid Location — S200/E400

Date of Completion - 21.02.16

R.L. of B.H. Collar - 626.95 m

Total Depth - 49.20 m

Depth of Water Table —16.00 m

Total Core Length - 49,20 m

Depth in m Totol reSoL:.:ry |_Chemical assay values in Percentage
*From To inm in m Lithology | L.O.L. | Sj0, Fe | ALOy | Mn
0 | 14 1.4 1.4 Soil - - . - -
1.4 2.4 I [ SLO 6.29 5.12 55.9 3.79 0.4
2.4 3.4 B! 1 Shale 7.65 BA6 148.65| 898 | 04
3.4 4.4 | 1 Shale 9.19 PT84 140261 933 | 0.64
""" ~ 33
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s | 54
Br B

EE 82 | 1] 3

82 | 95 i3 | L3 L0 | 567 5508 | 6is | o
95 | 105 i ! Shale | 10.36 | 1466 [3914 | 1327 | 08
0.5 | s 1 | Shale | 10.81 19 133271 173 |09
115 | 125 1 1 8LO B2 | 1108 14641 ] 908 | 0.8
125 | 13.5 1 1 SLO 911 [ 768 |4837] 869 ) 0.6
3.5 | 14.3 i ] SLO 636 | 32 |61.79] 414 | 0.6d
145 | 155 | 1 SLO 911 | 1318 [4865| 408 | 08
155 | 16.5 I 1 SLO | 1337 | 806 |46.69] 7.26 {1.12
165 | 17.5 1 1 _SLO 1326 | 362 {5144 429 | 08
17.5 | 18.5 1 1 SLO 1381 | 172 |5275) 622 | 16
18.5 | 195 ] 1 SLO 1403 | 328 |4843 ] 1043 | 1.76
195 | 205 ] 1 SLO 1415 | 428 14611 ] 1321 | 1.2
205 | 21.5 i 1 Shale | 14.59 | 6.46 | 412 | 1783 | 12
215 | 225 ] [ Shale | 12,62 | 738 |43.98| 14.69 | 0.96
225 | 235 1 I SLO 14.09 | 492 |4509 | 12.5 | 0.96
23.5 | 24.5 i 1 SLO 1097 | 594 [4955| 873 | 096
245 | 255 ] i SLO | 1049 | 36

255 | 268 | (3 1.3 SLO 859 | 6.08

26.8 | 27.8 ] ] SLO 15.13° ] 3.36

278 | 290 1.2 1.2 Shale | 13.24 | 10.9

29 30 i ] SLO 333 | 678

30 31 1 1 SLO 262 | 536

3 32 1 i SLO .56 | 3.14

3 33 1 1 " SLO 196 | 2.86

33 34 1 1 SLO 1.68 | 4.82

34 35 i 1 SLO 216 | 4.3

35 | 364 | 1.4 1.4 SLO 3. 7.86

364 | 3695 [ 055 | 0.55 | Limonite | 5.71 | 24.02

3695 | 3795 ] I Shale 835 | 21.58

3795 | 3895 | | ] Shale | 676 | 1536

3895 | 3995 { 1 i SLO 612 | 16.44

39.95 1 4095 | 1 I SLO 629 | 15.02

4095 | 4195 | 1 ] SLO 3.65 7.4

4195 | 295 | 1 ; SLO 3.97 8.6

4295 [ 4395 | 1 | SLO 472 | 894

43,05 | 4495 1 I SLO A74 | 1048




B.H. Mo, - 16 Bate of Commencemeant - 2001 16
Grid Location — N200/W200 - Hate of Complation - 03.03.16
Total Depik - 51.00 m

R.l. of B.H. Collar — 642.79 m Total Cove Length - 51.00m

Depth in m Total Core Lithology |  Chemical assay valucs in Percentase
inm | recovery

From To inm LGOJ. j S0, Fe ALG; | Mn
1 2 3 4 5 6 7 8 e 10
0 1 | ! Laterite 9.82 4 50.11 12.8 Nil
1 2 I 1 “Laterite 6.52- 1.92 55.67 6.84 N 11
2 3 i ! HLO 3.12 1.12 61.24 4.68 Nil
3 4 1 1 SLO ™ | 558 3 5233|1061 | Wil
4 5 I i Shale 11.82 5.9 4144 | 18,19 | Wi
S 6 1 1 Shale | 13.27 | 7.74 | 367 | 17.93 | 0.d
6 7 1 1 Shale 13.05 8.28 40.8 16.06 | 0.64
7 8 1 I Shale 10.77 1056 | 4248 | 15.66 | 0.64
g 9 1 1 SLO 5.82 2.94 57.01 744 0.28
9 0 | 1 ] SLO | 797 | 636 14909 | 351 T 04
10 11 1 I SLO 5.18 3.04 559 10.06 | 0.16
11 12 1 I SLO 2.36 1.6 63.16 4.05 0.2
12 13 1 1 SLO 4.61 1.52 58.69 7.58 0.16
13 14 i ) SLO 3.21 1.8 60.93 598 0.16
14 15 1 i SLO 4.24 3.7 38,13 7.14 G.2
15 16 | i . SLO 4.3 - 0.8 5198 | 1197 | 0.36 ‘
16 17 I 1 SLO 33 | 64 {5925 [ 1.38 ] 0.16
17 18 | 1 SLO 1.51 | 3.06 64.84 1.27 0.08
18 19 1 l SLO 3.33 6.36 5422 | 1038 1 0.24
19 20 1 i SLO 3.43 4.3 60.93 2.82 0.12
20 21 I ] SLO 2.01 3.98 62,82 2.72 Nil
21 22 1 1 SLO 070 1 174 [ 6747 [ 0.1 | N
22 23 1 H SLO 1.7 1.12 67.17 Nil Nil
23 24 i 1 SLO 2.34 1.64 65.99 0.2 MNil
24 25 I ; SLO 2.6 2.38 64.5 1.32 Nil
25 26 1 i SLO .87 1.34 66.62 0.2 Nil
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7 L i j
| a
2d I3 1
303 ! ]
TEN P i
323 33.3 i t
33.3 | 3395 | 0.65 | 064 .
33,95 34.7 .75 0.75 Shale 12,5
34.7 337 1 1 HLO (2
35.7 37.1 1.4 1.4 HLO 2.52
37.1 38.1 I 1 Shale 7.89
38.1 39.1 1 1 Shale 9.95
39.1 | 40.1 | 1 1 | Shale 9.1
40.1 41.3 1.2 1.2 Shale 7.56
413 423 I 1 Blue dust | 2.46
42.3 3.3 I I Bluedust | Nil-
433 443 I I ‘Bliie dust | 2.27
443 453 1 1 Bluedust | 1.57
453 463 i f Blue dust | Wil
46.5 473 1 1 Blue dust Nif
47.3 48.3 1 1 Bluedust | 0.6
48.3 49.3 I 1 Blue dost | 0.63:
493 50.3 I 1 Blue dust 0.2
50.3 50.8 0.5 0.5 Blue dust | 0.22
50.8 51 0.2 0.2 BHJ
B.H. No. - 11 Date of Commencement —01.03.16
Grid Location — S400/E200 Date of Completion - 27.03.16
Total Depth - 3520 m
R.L. of B.H. Collar —~ 658.18m - Total Core Length - 3520 m
Depth inm Total Core Lithology | Chemieal assay values in Perceniage
inm | recovery
From To in m L.O.1. | Sig, Fe ALO; | Mn
0 1 1 1 Laterite 6.5 926 | 53.12 | 7.07 0.32
[ 2.4 1.4 i.4 Laterite | 919 | 7.2 {5172 | 837 | 0.32
2.4 3.4 1 1 Laterite 11.71 16.6 | 397 | 1299 (.48
3.4 44 | 1 I | Shale | 1038 |7638] 3098 | 1475 | 0.32
4.4 6 1.6 1.6 Shale 9.73 14421 4222 |1 1395 032
6 | 7 i 1 Shale | 6.84 | 12.1 | 48.00 | 1086 | 0.32
' 36
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7 ; ; i Sy
o | | Shale
o T A &85 | 104
IR Y H T TEhale | B33 1 UTED
12 (3 f i Shale |94 [ Ti777 5654 T o060
[4 i I Shale 14.94 | 1632 { 25.16 | 31.06 | 048
14 15 } 1 Shale 13.93 [ 1336 2684 [ 3220 | 046
05 16 1 i Shale | 1048 [ 223 1 2592 | 2671 | 104
16 7 1 1 Shale 1131 | 268 | 21.25 | 2834 | 0.64
17 g i 1 “Shale 1021 | 20721 2851 | 2329 ] 034
18 19 i 1 Shale 741 1 122 | 4361 [ 1619 | D4R
19 35 16 16 Shale - - - - -
35 [352 | 02 0.2 BH) | N
B.H, No.- 12 Date of Commencement — 04.03.18
Grid Location — S600/E200 Date of Completion - 08.04.16
Total Depth - 33m
R.L. of B.IL. Collar - 655.695 m Total Core Length - 33 m
Depth in m Total reftf::ry Ch(,jmical assay values in Percentage
From To inm inm Litholegy | 1.Q.L Si0, Fe ALO; | Mn
0 i i I laterite | 4.02 | 832 | 562 | 5.24 | 045
i 2 1 1 Laterite | 14.85 | 15.88 | 28,52 | 23.43 | 0.35
2 3 1 ] Laterite | 1225 12431 2866 | 1763 | 0.6
3 4 ] 1 Laterite | 11.93 |23.69 | 2838 | 18.28 | 0.17
4 5 1 ] Laterite | 12.21 {2148 3006 | 18.63 | 0.17
5 58 | 08 0.8 Laterite | 12.07 11996 | 31.19 | 19.86 | 035
5.8 6.8 i 1 SLO 596 | 7.53 | 5395 { 878 | 026
6.8 7.8 | 1 Shale 1067 | 1265 ] 4215 | 14.59 | 0.6
7.8 8.8 1 1 SLO 1077 | 5.74 | 48461 | 12.8 | 0.26
3.8 10 £.2 1.2 . Shale 102 | 1487 ] 413 | 1395 | 0.6
10 Il 1 1 SLO 127 [ 4.29 [ 4945 4§ 921 | 026
11 12 1 1 SLO 12.03 | 257 | 517 | 920 | 026
12 13 ] ] SLO 12,54 § 525 | 4833 | 1018 | 0.26
13 14 1 1 Shale Nil | 336 | 44.76 | 17.04 | Nil
14 is N ] SLO 875 | 406 | 57799 | 142 | NI
15 | 1645 | 145 i.45 Shale - - - - -]
Y, 37




Zhale

. BHJ

B.H No.- 13 Date of Commencement —~06.03.16
Grid Loeation — (/8600 Diate of Completion - 19.05.16
R.L. of B.H. Collar - 669.71m Total Depth - 77.5 m
Depth of Water Table - 70.5 m Total Core Length - 77.5 m )
Bepth in m Total Core Lithology | Chemical assay values in Pereentage
From | To | @M Fecovery LOIL | S0, | Fe [ARO,| Mn
] 2 3 4 5 6 7 8 ) 10
0 I ! ] Shale 9.51 | 19.56 | 4074 | 8.88 | 0.35
1 2 1 1 SLO 765 | 4.08 [ 5395 | 7.17 | 0.35
2 3 ] 1 SLO (143 | 525 | 4945 | 898 | 0.35
3 4 I i Shale | 14.01 | 1028 | 3934 | 1743 ] 03
4 3 1 1 SLO 596 | 489 |'5676 | 5.18 | 0.35
5 6 i 1 [ sLO 525 | 2.08 | 5957 | 4381 0.35
6 7 1 1 SLO 931 | 329 15254 (7959 | 0.35
7 8 1 I SLO 56 213 | 568 | 7.15
B 5 i 1 SLO 525 | 164 | 5456 | 12.62
9 10 1 t SLO 493 T 429 | 5527 [ 838
10 T [ 1 SLO 411 | 2.08 | 5922 | 654
11 12 1 [ SLO 484 | 335 | 5752 | 728
2 13 1 1 SLO 546 | 1.98 | 5597 | 9.49
13 | 14 1 1 SLO 7.54 | 538 | 485 | 14.50
{4 15 i 1 SLO 3.95 | 2.02 | 5893 | 788
15 16 i f 5L0 264 | 1.05 | 6063 | .14
16 17 [ 1 SLO 3.64 1 1.04 | 6034 | 7.18
17 18 1 1 SLO 546 | 0.87 [ 5909 | 7.25
I 1 1 ] SLO | 417 [ 082 | 6165 1 532
19 20 1 ! 81O 274- 1 07 16487 | 286
20 21 i 1 SLO 298 | 056 | 64.17 | 2.98
21 22 1 1 SLO 585 | 098 | 581 | 8.48
22 3 1 1 SLO 506 | 322 | 5711 | 6.54
3 24 1 1 SLO 671 | 6.84 15218 [ 875
24 75 i 1 SLO 36 | 558 | 5951 | 3.20
\/ / 38
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T
30 3 ] 03 2 17
B D Y i 510 552 11879 | 4738 { 345 ¢ 017
32 33 ] 1 * Shals 5.8 | neay [d7s 355 T e
33 54 1 i SLO 238 | 10.14 { 5881 | 120 | 017
34 35 1 1 SLO 11T | 362 | 6529 | 052 1 015
33 36 I 1 SLO 0.6 | 228 [ 6656 | 0.25 | 0.17
36 37 1 1 SLO 105 | 265 16544 | 1.18 1 017
37 38 i I SLO L1 1328 16571 | 050 | -
38 39 1 I SLO 098 | 188 | 6683 | ass| -
39 40 1 i SLO 089 | 228 | 6685 | 018 -
20 41 1 1 SLO a4 304 [ 2043 | 507 -
41 42 ! i Bluedust | 143 [ 346 | 6459 ] 140 -
42 3 1 1 Blue dust | 0.79 23 66:83 0.19 -

3 44 ] [ Bluedust | 137 | 43 | 6450 | 080 -
4 45 1 1 Bluedust | 0.77 | 224 | 6627 | 209 -
45 46 ] 1 Bluedust | 0.83 | 204 | 6590 ] 1001 -
46 47 ] I | Bluedust | 0.84. | 276 | 6599 | 0701 -
47 48 ] 1 Bluedust | 1.14 [ 146 | 67.11 | 0211 -
43 15 1 1 Bluedust | 048 [ 094 | 6795 | 0121 -
49 50 i i Bluedust | 1.73 | 135 | 66.83 | o401 -
50 5] 1 1 Bluedust | 0.88 | 2.06 [ 6683 | o211 -
51 52 1 1 Bluedust | 0.65 148 67.4 0.21 -
52 53 1 1 Bluedust { 0.71 | 262 | 6655 | odd| -
53 54 1 1 Bluedust | 1.15 | 3.4 16571 | o1a] -
54 55 1 i Bluedust | 138 | 304 | 64.02 | 108] -
55 56 1 i Bluedust | 1.13 | 2068 | 6571 | os1| -
56 57 i 1 Bluedust | 0.53 | 1.08 | 6795 | 0101 -
57 58 i i Blue dust | 0.74 1.42 67.4 0.11 -
58 59 1 i Bluedust | 1.05 [ 38 | 65151 o0asl -
59 60 I I Bluedust [ 2.93 [ 1076 | 556 1 5311 -
60 61 i i Bluedust | 1.37 | 4.83 | 6346 | 155 -
61 62 1 IV Blueduwt | 154 | 48 [61.78 | 3861
62 3 1 1 Bluedust | 0.97 | 506 [ 6543 | 003 -

3 64 1 T Bluedust | 1.26 | 2.92 | 6591 | ods|

64 65 i 1 | Bluedost |1 29 | 65551 085] - N
< /-“V’; 2 .
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: i | Bloe dust |
9 i P
& 00 r i Biue dust
7 7i | i Blue Jusi
i i { Blue dust
77 73 ] ] Blue dust
73 74 | 1 Glue dust
74 75 ] 1 Blue dust
75 74 ] ] Blue dust
76 77 i i Blue dust
77 71.5 0.5 0.5 BHI - - - - -
B.H. No. - 14 Date of Commencemcent — 15.03.16
Grid Location - 0/W200 Date of Completion - 16.05.16
Total Depth - 76.60m
R.1L. of B.H. Collar —673.850 m Total Core Length - 76.60 m
Depth in m Total refoovr:ry Chgmica? assay vahues in Perceniage
From To inm inm Lithology | 1.Q.L | Si0, Fe |ALG;| Mn
0 7.3 7.3 7.3 Shale - - - - -
73 | §3 ] I | Lateriic | 294 | 4.68 | 5983 | 495 | 053
8.3 9.5 1.2 1.2 " Shale F1.5] 266 | 2628 | 2276 0.08
9.5 10.5 ] I Laterite 6.07 15.04 | 4529 [ 12461 0.16
10.5 ns 0.8 0.8 Laterite 3.55 2.9 5336 | 5.35 (.32
11.3 12 0.7 0.7 Shale 7.82 22.82 | 3634 | 15.51 0.16
12 13.. i 1 Laterite 3.68 474 | 5703 | B.44 0.16
13 14 ] 1 Laterite | 4.42 | (0.44 52 9.18 0.16
14 I5.6 1.6 1.6 Laterite 4,98 9.8 5144 | 9.91 32
15.6 16.3 0.7 0.7 Shale 729 {1766 | 3858 | 18.28 0.08
16.3 ¥7.3 I 1 SLO 4,59 12.1 4977 1 10.56 0.16
173 183 | 1 1 SLO 413 11174 ) 52 | 814 | 0.08
18.3 9.5 1.2 1.2 SLO 3.83 10.22 ¢ 33.12 8.4 0.16
19.5 23.3 3.8 3.8 Shale - - - - -
23.3 24.1 0.8 0.8 SLO 2.51 5.6 59.53 | 4.57 0.16
24.1 272 3.1 3.1 Shale - - - - -
272 | 279 | 07 0.7 | . SLO 149 [ 708 | 574 | ™ | N
279 28,5 0.7 0.7 Shale 3.16 2676 | 37.07 | 1483 0.4




sLo

o 5 st
35.75 75 z 1 SLO .
3675 | 384 1 165 1 14s SLO 94 | 63+ .
384 | 354 B 1 Shale 88 | 1214 | 2044 | 17.66
394 | 404 ] E Shale | 1043 | 7544 | 25.83 | 23.04
404 | 416 | 12 1.2 Shale [ 1132 | 1742 | 295 | 2987
416 | 426 1 1 TSLO 299 | 174 [ 6178 | 5.6 | 088
476 | 43. ] 1 SLO 525 | 118 [ 5729 | 834 | 04
436 | 446 ] i SLO 3 {102 | 6683 | il Nil
446 | 456 1 i Shale | 7.85 | 932 { 4445 | 175 | 048
456 | 46.6 1 1 T SLO 875 { 312 | 4921 {1578 | 0.8
16.6 | 476 | ] SLO 2.2 22 [ 6486 | 125 | 016
47.6 48.6 I 1 SLO 365 | 7.28 | 5592 | 7.47 | 032
486 | 496 1 ] SLO 233 | 1.46 | 5815 | 704 | 016
496 | 506 1 1 SLO 6.51 | 874 | 4021 | 1232 696
506 | 516 ] 1 SLO 0.83 | Nil | 6878 | NI | Wi
516 | 52.6 1 f SLO 1.76 | 1.56 | 6542 | 1.55 | 0.16
526 | 536 ] 1 SLO 8.6 | 2.02 | 4809 | 1864 064
536 | 54.6 1 1 Bluedust [ 2.4 | 148 | 6458 | 2.41 | NI
54.6 53.6 1 1 Bluedust | 137 | 074 | 67.94 | Wil 0.16
556 | 56.6 | 1 1 Bluedust | 242 [ 102 | 6486 | 215 | 016
56.6 | 57.6 ] I | Bluedust | 1.9 088 | 6598 [ 1.41 Nil
576 | 586 I 1 Bluedust | 398 | 064 | 6151 | 636 | 024
58.6 | 39.6 1 1 Bluedust | 0.8 | Nil [ 68.78 | Ni | Wi
596 | 60.6 1 | Blue dust | 0.8 Nil | 6878 1 Nil | il
60.6 | 61.6 1 1 Blue dust | 0.48 3 [ 6822 | 021 Nil
616 | 626 i I Bluedust | 0.51 | Nil | 6878 | Nit | N
62.6 | 63.6 ] 1 Bluedust | 6.7 | Nl | 685 | Wi | Wil
63.6 | 646 i i Bluedust { 046 | Nil | 68.78 | Nil | il
646 | 656 I I Bluedust | 0.7 | 021 [ 6766 | 1.02 | T
656 | 66.6 1 ] Bluedust { 042 | Nil | 6878 | Nil | Wil
66.6 | 67.6 1 ] Bluedust | 128 | Nil | 6822 | Nil | Wil
67.6 | 68.6 ] 1 Bluedust | 2.84 | 222 | 6402 | 2.01 | i
68.6 9.6 . ] Blue dust | 1.93 1.86 | 6486 | 1.74 Nil.
69.6 | 706 1 ] Biuedust [ 122 |" 02 [ 6766 | 042 | Wi
706 | 71.6 { I .| Bluedust | 0.78- | Nl | 685 | il Nil
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Hius dusi

88,72 '
Tilue dust T R EI B TR R
i I : : N
BH Ne.-15 | Date of Commencement —27.03.16
Grid Location — S600/E400 » Date of Completion ~ 03.05.16
R.L. of BH. Coliar — 638.570 m | Total Depth -~ 38 m
Total Core Length - 38 m
Depthinm | Total| Core .| Lithology | Chemical assay values in Percentage
inm | recovery
From To in m L.O.L | Si0, Fe ALGs | Mn
0 | 1 1 Laterite | 13.45 { 10.03 | 40.89 | 14.19 0.7
1 3 2 2 Laterite 1645 | 1671 | 30.17 117.07 0.7
3 4 1 1 SLO 2.72 113 | 6486 | 2.27 0.52
4 5 | l SLO 7.94 4,52 | 5724 | 524 0.26
5 6 I 1 SLO 523 11245 | 4878 | 6.54 0.26
6 7 1 1 SLO 4.65 485 | 58.09 | 46 0.17
7 §.85 1.85 1.85 Shale 1248 | 18,34 | 3595 [ 1347 | 0.26
8.85 9.15 0.3 0.3 Shale 11.5 946 | 44,83 | 1242 | 026
915 ] 965 | 05 [ 05 Shale. | Nit' | il | mm | nit |
9.65 11 1.35 1.35 Shale 1057 1 1168 1 43.71 [ 1124 | 0.26
I3 12 | ! Shale FLLO2 | 9.48 37.5 | 20.38 26
12 13 1 I Shale 9.76 | 1026 | 46.67 | 8.95 0.17
13 14 1 1 Shale 1142 1 914 | 4314 [ 1286 | 0.17
14 15 1 I Shale 9.47 1475 | 423 | 10.28 0.26
15 16 1 1 SLD 9.18 8.3 3104 | 542 0.52
16 17 i | SLO 4.08 | 1546 | 5245 | 3.15 0.26
17 18 I ! SLO 468 [.18.52 | 4935 | 2.18 0.26
8 | 2 4 4 Shale | Nit | Nit | Nil | Nil [ il
22 23 1 I SLO 4.45 15.69 | 50.76 | 4.34 0,26
3 24 ] 1 SLO 321 11435 | 5358 | 2.85 0.26
24 25 ] ] SLO Nil 14.1 54 3.15 Wil
25 26 1 1 SLO 3.64 8.12 57.52 ] 3,88 0.26
20 27 | 1 SLO 4.21 8.1 56.68 | 4.22 0.26
27 28 0] ! SLD 2.82 5.05 | 5865 | 2.48 (.26
28 29 i 1 SLO 24| 1426




s |3 | L shale | 056 | 4205 | 5609 | 1 C0a7
55 1 38 | z Shale | 0.76 | 6884 | 1748 | 155 | 047 |
I 36 57 L1 1 Shale 304 13004 | 4328 0 17 | o7
375 | 05 0.5 Shale 2.82 | 45157 1 344 771 026
375 38 s BHJ 245 14678 | 313 | 1711 ] o33
B.H. No. - 16 Date of Commencemend - 27.03.16
Grid Location ~ S400/E400 Date of Completion - 08.05.15
R.L. of B.H. Collar - 622.275 mi - Total Depih - 37.50 in
Depth of Water Table - 21.00 M Total Core Length - 37,50 m
Depth in m Total Core Lithology Chemical assay values in Percentage
From | To | imm | recovery LO. | S0, | Fe |ALO | Mn
inm 1. 3
G 6 Shale - - “ - -
1 1 Shale 712392 135231 158 | 056
7 79 | 09 0.9 SLO s | 142 | 4641 | 1092 0.24
7.9 9.5 1.6 1.6 Shale | 882 | 20 3523 [ 1672 ] 064
9.5 | 10.5 1 1 SLO 574 1 702 | 5302 1 965 | 074
105 1 119 | 14 1.4 SLO 3.7 | 464 15927 | 526 | o004
119 | 129 ! I Shale 9.8 19 13355 [1024| 072
129 | 139 1 1 Shale 1035 | 121 | 4138 }14.77] pa
139 | 149 1 1 Shale | 1095 ] 1144 | 4194 [ 1467] o3
14.9 | 159 | 1 1 SLO 10.0 ] 206 | 548 | 750 | 04
159 | 16.9 1 !  SLO _ J1251 1] 2.8 | 4865 | (288 o8
169 | 178 | 09 0.9 SLO 12.7 2 14865 (12021 136
178 | 18.8 I 1 SLO 86 | 126 | 548 | 965 | 064
18.8 | 19.8 ! ] SLO [ 1184 145 { 5106 | 1150 | NIl
19.8 | 208 1 i SLO [ 1528] 2 | 2669 | 13908 MNil
208 | 218 ] i Blue dust | 5.58 | 251 | 58,15 | 74 Nil
218 | 22.8 | 1 Bluedust | 477 | 139 | 5983 | 63 Nil
228 | 238 1 1 Bluedust | 395 | 0.8 | 6542 | 031 | Nil
238 | 24.8 1 i Bluedust | 21t | 109 | 6514 | 221 | NiI
248 | 258 | 1 Bluedust | 391 | 174 | 6235 | 3 N
258 | 268 | i I Bluedust | 19 | 2 | etg6 | 101 | Wil N
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EXNETRR i
308 | 318 J i Bluedust | 272 | 45 | 6039 &
518 | 328 | I Blusdust | 183 | 36 | 6263 | 36 | W
328 | 238 1 .f Bluedust | 178 | 44 |6207 | 4 | MNi
33.8 | 348 | 1 ! Bluedust | 115 | 3.32 | 6542 | 0.56 | 0.08
34.8 | 358 | 1 1 Bluedust | 148 | 338 | 6542 | 012 | o008
35.8 | 373 | i3 1.5 | Bluedust 1 17 | 0.8 | 645 | 275 | 032
373 1 375 | 02 2 BHJ - - - . -

B.H. No, - 17 Date of Commencement — [2.04.16
Grid Location — SR00/E200 Date of Completion — 13.05.16
R.L. of B.H. Collar — 655330 m. . Total Depth - 32 m
Total Core Length - 32 m
Depth in m Core Chemical assay values in Percentage
Total { recovery
From To inm inm Lithology | 1.0.1. | SiQ, Fe ALGy | Mn
0 1 1 Congaore | 3.97 6.06 58.8 3.88 Nil
| 2 i i Shale 11.57 {1494 | 3996 | 1249 | 034
2 3 ] 1 Shate 11.62 [22.04 ) 3528 | 13.59 0.34
3 4 1 i Shale 1041 124321 33.03 | 13.71 ] 034
4 5 1 1 Shale 8.36 | 186 {1 4032 | 11.49 Wil
5 6.6 1.6 1.6 Shale 1033 {2942 | 2631 | 17.51 0.34
6.6 7.0 1 1 SLO 5.22 1482 4928 | 538 Nil
7.6 8.6 I 1 SL(_)_ 3.79 7.8 | 3991 1,26 Nil
8.6 9.6 1 I $LO 3.57 | 762 | 6048 | 138 | Wil
9.6 10.6 ] 1 SLO 3.34 7.4 3841 | 2.24 Nil
10.6 11.6 1 ! SLO 3.67 6.94 | 59.53 1.44 Nil
16 | 126 | 1 1 SLO 219 | 58 | 6346 | - Nil
12.6 13.6 i L SLO 3,14 6.04 | 60.65 I .24 INif
13.6 14.6 1 1 SLO 2.88 592 | 6122 0.82 Ni]
14.6 15.6 i I SLO 2.9 478 | 6222 | (.42 Nil
15.6 16.6 1 1 SLO 1.29 2.74 | 65.99 - Nil
16.6 17.6 1 1 SLO 2,42 3.82 | 61,78 | 0.92 Wil
17.6 18.6 B i SLO 1.69 2.28 65.71 0.21 Nii
186 | 196 | 1 | SLO 0.78 ] 1.06 | 6739 | -
196 | 206 | 1 1 SLO 254 | 6.64 | 5701 | 7.84
! 44
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. & i
24,8 23,6 i
256 | 268 | 1 -

265 | 216 | Leags | 1 | wy
276 28.6 ] 65,42+ 011 Nil
8.6 29.6 ] 0542 1 071 Nil
29.6 30.6 I 6598 | 0.1 N
30.6 31.6 1 62.63 2.5 Nil
31.6 31.9 0.3 5648 | 5.29 il
519 | 32 | 0.4 - - -

,_B.H. No.-18 _ Date of Commencement — 20.04.16

Grid Location — 0/N400 | Date of Completion - 04.05.16

?z‘g‘_‘zgf rff‘H‘ Colr = ot Depth - 39.10 m

Depth of Water Table - | Total Core Length - 39.10 m

MEL Total in 1‘e:':c?\:-§ry Lithology Remarks

From To m in m
] 2 3 4 5 &
0 14.8 14.8 14.8 Shale No ore intercepted.

14.8 15.95 1.15 1.15 Shaly ore

15,95 25.1 9.15 9.15 Shale

251 27.6 23 2.5 Limonite

27.6 39.1 11.5 11.5 Shale _|

[ B.H. No. - 19

Date of Commencement - 04.05.16

Grid Location — S800/E400

Date of Completion ~ 23.05 16

R.L. of B.H. Collar— 631.94 m -

Total Depih - 31.5 m

Total Core Length - 31.5 m

X

AN

i

Depth in'm Total Core Lithology Chemical assay values in Percentage
inm | recovery
in m A!z
From | To LOJ. | 80, Te 03
4] ! . ] SLO 10.67 838 14989 7.7
1 6.8 5.8 5.8 Shale 1203 | 2646 (2776 10.98
| 68 | 95 | 27 2.7 Shale | 1249 | 33.52 |20.96 | 14.28




93 1133 ]

14.3 1153 .i !

153 | 163 ] 1

163 | 173 : i

17.3 11853 ! 1

183 1 193§ 1 1

193 | 203 1 1 . 63 N Nj
203 | 213 ! [ 2708 14975 | Nil | Nil

| 48.08

213 | 2231 1 i SLO 049 | 2006 | 7 | Nt | Nil
23 | 233 1 | SLO 045 1 2856 | 4863 | Nit | Wil
233 | 2451 1 [ Shale 041 | 3428 (41921 29 | NiI
243 | 253 | 1 Shale | 097 | 33.8 |4472| nNil | wit
253 | 263 | 1 1 Shale 0.64 | 3878 |4136] Nil | Wil
263 | 273 | 1 1 Shale 092 | 389 [4136) Nil | N
273 | 283 | 1 i Shale 112 | 42.62 |3857| Nu | Nil
283 | 293 1 [ Shale 176 | 384 |40241 095 [ Nil
293 | 303 1 1 Shale 091 | 5048 |3242| 2 | Nil
303 | 31 | 07 0.7 Shale - - - . -

5t 3151 05 0.5 BRJ - - - . .
B.H. No, - 20 Date of Commencement —243.16

Grid Location ~ N40O0/W200

Date.of Completion - 26.05.16

R.L. of B.H. Collar - 62739 m

Total Depth - 38.40 m

Depth of Water Table ~ 18.00 m

Total Core Length -~ 38.40 m

Bepthi in m Total regtf::ry Chemicai assay values in Percentage
From To inm in m Lithology | L.O.L | 5i0; Fe A0, Mn
0 5.85 | 5.85 5.85 Shale - . - -
5.85 0.85 1 1 SLO 726 110,84 { 51.16 6.43 0.16
6.85 | 7.85 | | ] sto | sa | 6is | 5592 | 63 | 032
7.85 8.85 ] i SLO 4.29 5.08 59.83 3.31 0.08
8.85 9.85 1 l SLO 3.37 5.74 59.27 3.89 0.16
9.85 | 10.85 1 1 SLO 4,23 6.44 57.59 5.04 0.24
1085 | 11.85 i 1 510 4,08 7.92 53.03 4.3 0.24
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785
14,85 | 15850
1685 | 1785 | )
' 17.85 1885 | 1
18.85 [ 10.85 | 1 _ _
19.85 {2085 | 1 510 2.49 | 4.68 il
20.85 | 21.85 | | ; SLO 422 | .64 0,08
21.85 {2285 1 | SLO Nil | 5 g Nil
2285 | 23.85] 1 I SLO Nil 1 59 Nil
23.85 | 2485 ] 1 1 SLO Nil |5 99 Nil
24.85 125851 I SLO Nil 4.6 Nil
2585 12685 | i 1 SLO Nit 1 g Nil
2685 {27851 | ! SLO Nil 1.04 Nil
2785 | 28.8 | 0.95 0.95 SLO Nil 0.1 Nil
288 | 208 | i I Shale Nil | gop Nit
298 | 314 | 1.6 1.6 Shale Nil | 24 98 Nil
314 | 324 | 1 1 SLO Nil 2.3 Nit .
324 | 334 | ] SLO Nil | 554 Nil
334 | 344 | 1 1 | sLo Nil 1 369 Nil
344 | 354 | 1 1 SLO NiF [ g Nil
354 | 364 | 1 i SLO Nit | 546 Nit
364 [ 374 | 1 1 SLO Nib 546 Nil
374 1382 08 | 08 | sto0 | Nil | 258 | 6598 Nil
382 | 384 | 02 | 02 | Shale - -] - -
[E.H. Na. - 21 Date of Commencement — 11.05.16
Grid Location - S400/E600 Date of Completion - 29.05.16
R.L. of B.H, Collar —616.5[5 m Total Depth - 2630 m
Depth of Water Table - 16.00 ny Total Core Length - 26.30 i
Depth in m Totn] Core Lithology Chemical assay values in Percentage
inm | recovery :
From To inm L.O.1 | si0, Fe ALOs; | Mni
0 58 | 5.8 58 | - Shale . y - .
5.8 6.8 i 1 SLO 472 11214 | 492 | 1106 | 024
6.8 78 |1 1 Shale 75 1222 3944 | 1255 |os
7.8 8.8 1 1 SLO 572 | 13.8 | 4641 | 1244 {024
8.8 9.8 1 1 SLO 478 1 132 | 4976 9.18 | 0.2 |
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]
f ! Linonite 7
1385 I | BLO Loz §4.58
1485 | a5es | ) SLO 133 [ 296 | 6403 | 201 |03z
1585 1 1685 1 | 1 SLO | 51 | 438 1 5957 | 608 {032
10.85 | 17.85 i i SLO 116 432 | 59,57 7.02 0.08
17.85 | 1885 | 1 N SLO | 167 | 586 | 6124 | 311 |6
18.85 | 19.85 ] I SLO 3.06 14061 30.11 7.81 0.48
19.85 ¢ 20.85 1 1 Kie 232 11232 5178 9.26 .32
2085 | 21.85 ] i SLO 1.36 | 1076 | 59.01 1.7 0.08
2185 | 22.85 1 1 SLO 0.6 7.8 61.24 2.24 0.16
2285 | 23.85 } 1 SLO (.83 6.4 62.35 1.52 0.08
23.85 253 1.45 145 S1.O 0.72 7.4 62.3 1.11 0.08
233 26.2 4.9 0.9 Shale: - - - - -
262 26.3 0.1 0.1 BHI - - - - “
B.H. No.-22 Date of Commencement - 16.05.16

Grid Location - S1000/E200

BDate of Completion - 20.06.16

R.L. of B.H. Collar - 633.74m

Fotal Depth - 545 m

Depth of Water Table—32.0m

Total Core Length ~ 54.5 m

Depth inm__ | Total | Core | Lithology [ Chémical assay values in Percentage
From To inm 1'Efav'ery L.O.L | SiO, Fe ALO; | Mn
inm
0 22 22 22 Shale - - - - -
22 23 1 1 SLO 27 1 7.09 | 60.63 1.52 | 0.35
23 24 1 i SLO 1.39 | 3.85 | 64.57 094 | 035
24 25 1 i SLO 191 | 335 | 64.86 0.27 0.33
a5 26 1 1 SLO 196 [ 437 | 62.6 2.01 0.26
26 27 ] ] SLO 1.57 1 3.05 65.7 0.19 [ 026
27 28 1 I 8LO 163 | 424 | 64,57 0.09 | 0.26
28 29 i 1 SLO 191 | 145 | 657 L6 4 0.47
29 30 1 I SLO 2 42 | 6415 1.O5 | 0.26
30 31 1 I SLO 1.79. 1 232 | 65.14 1.25 | 0.17
31 32 ] 1 SLO 1.12 ] 1.05 | 65.84 0.52 | 017
32 33 1 1 SLO 092 | 118 | 65.84 0.58 | 0.7
33 34 1 ] -~ 8LO 1.02°] 1.84 65.7 1.18 0.17
34 35 i 1 SLO 0.80 1.4 65.7 04 0.17
35 36 i 1 SLO 106 | 1.14 | 6598 0.04 | 0.08
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38 3t

I i1 8 0 0ol
41 47 ! i SLO Lo bvor lsssr |07 ey
» | 4 L sio LI7 | 12 | 8538 | 05 | o1
43 44 i ; SLO | 071 | 085 | 6566 | 095 | 017
44 45 1 i SLO | o7 | 107 ] 65686 | 002 | 047
45 46 | i SLO 105 | 658 | 085 | o7
46 47 E l " SLO | 093 | 05 | 658 | 151 | 017
47 48 1 1 SLO | 086 | 1.1 | 6697 | 148 | 017
48 49 i B SLO 6.9 | 111 ] 6697 | 221 | 017
49 50 ] ] SLO | 084 | 1.05 | 6655 | (.66 | 035
50 51 1 | SLO 9o 1108 | 6683 | 138 | 026
51 52 ] | SLO | 093 | 1.0t | 6683 | 18 | 026
52 3 i { SLO | 095 | 075 | 6697 | 196 | 043
53 | 543 | 13 1.3 SLO 114 | 08 | 6669 | 2.94 | 035
543 | 545 | 02 RH]J R ) . A

B.H. No. - 23

Date of Commencement — 22.05.16

Grid Loeation — 0/S800

Date of Completion - 18.07.16

R.1. of B.H. Collar - 667.770 m

Total Depth - 62.8m

Total Core Length - 62.8 m

Depth inm Total Core " Lithology Chemical assay values in Percentage
From | To |inm |recovery LOL | 80, | Te | ALO, | Mn
mm
1 2 3 4 5 6 7 B 9 10
0 1 1 1 SLO 539 | 488 1 570t | 613 | Np
I 2 1 | SLO 4.53 4 | 5871 | 58 | Nl
2 3 I 1 HLO 443 1192 | 6095 | 498 | Nj
3 4 f 1 SLO ) 1034 | 434 | 5787 | 098 | wi
4 |5 i i SLOY 733 | 52 | 562 | 553 | Wil
5 6 i | SLO 867 | 646 | 4697 | 1502 [ ~Ni
6 7 1 I SLO 1137 | 742 1 4585 | 1284 |
7 8 I | SLO 5.89 1 408 | 5592 | 686 .| wil
8 9 1 1 5LO 779 | 906 | 5032 f 929 | Wil
9 10 {1 1 SLO 585 | 6.44 | 5592 | 6.06 | Wil
10 1 1 ! 1 SLO 417 | 628 | 5648 | 7.13 | Nil
1 12 l i - SLO 3.04°1 236 | 6519 | 273 Nil |
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805 | 244 Nl
13.84 | 6.46 Nil
10.15 | 7.32 Nil
1611 | 6.9 Nil
9.57 | 3.34 Nil
2222 | 5.82 Nil
3.87 | 0.2 Nil
228 | 0.6 Nil
363 | 0. Nil
3.56 | 0.16 Nil
328 | 0.28 Nil
177 | 0.24 Nil
2.57 | 0.26 Nil
463 | 3.08 Nil
48 | 0.84 Nil
3.88 | 1.18 Nil
492 | 1.46 Nil
45 1 Nil
3.48 ] Nil
297. | 1.18 Nil
37 | 12 Nif
| 422 | 1.46 Nil
418 | 1.5 Nil
392 | 2.14 Nil
306 | 2. Nil
307 | 1.9 Nil
112 | 2 Nil
Nil | Nil Nil
11 | 08 Nil
2.52 | 0.86 Nil
1.02 | 2.86 Nil
173 | 2.02 il
518 1 426 Nif
50°




e dusi

Blue dust L 7EE NI
358 SG.6 Lo | Blue dust .26 03 GE22 il B
565 | 576 | | I Bleedus | 107 | 125 | 665q | 1|
5.6 58.6 i ] Blue dust [.il 8 07.46 ik il
58.6 39.6 i { Blue dust 4.1 0.3 65.42 (.51 Nil
59.6 60.6 i i Blue dust | 337 1.5 64 .86 1.01 Wil
60.6 61.6 1 1 Blue dust | 4.49 1.04 59.83 7.2 Nl
a1.6 62,1 0.5 0.5 Blue dust 1.7 0.54 67.1 Nil Nil
62.1 62,7 g.6 0.6 Blue dust | 2.43 0.64 65.7 0.1] Ni]
62.7 | 628 | 0.1 0.r | B -] - - - .
B.H. No. - 24 Date of Commencement — 23.05.16 |
Grid Location - $200/W200 Date of Completion - 30.0616
R.L. of B.H. Collar - 662.06 m Total Depth - 6320 m
Total Core Length - 63,20 m
Depth in m Total Core | Lithology Chemical assay values in Percentage
From To in m l‘ﬁ;:l?\;;-_l')’ L.OL | 8i0, Fe ALG; 1 Mn
0 35 35 35 Shale - - - - .
35 36 1 1 SLO 2.4 13.54 | 5437 4.87 -
36 37 1 1 Shale 4.03 | 20,78 | 42.77 1235 0.32
37 38 i ] Shale 3.84 12106 44.15 1034 | 0.16
38 39 1 | Shale 3.85 | 22,68 42.5 11.31 0.16
39 40, 1 1 Shale 3.79 | 20.08 | 43.88 11.58 0.32
40 4] ] 1 " Shale 4.00 123524 | 4057 | 1243 | 04
41 42 1 1 SLO 5.45 235 46,91 4,44 0.32
42 52 10 10 Shale - - - - -
52 53 ] i Shale | 2.02 [3248| 4139 | 453 | 032
53 54 1 1 Shale 387 15406 16 1747 | 0.16
54 .55 ] 1 Shale 3.79 130,74 36.43 11.93 0.32
55 56 I 1 SLG 3 18.7 50.78 468 | 0.16
56 57 1 1 Shale 218 131961 3256 17.71 0.16
57 58 1 i Shale 6.57 | 5494 9.65 16.8 0.4
58 59 B 1 Shale 2.4 19.04 | 31.05 3.84 0.4
59 | 60 1 i Shale | 27 | 237 | 4167 | 1238 | 0.3
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BR.Me.-25 ... |DBsteot Commence
‘Grid Loeation ~ 5800/2600 Bate of Completion — 12,0616
B of BH. Collay — 625,760 m Total Depth - 1985 m ~
Total Core Length - 19.85 m
Depthinm Total{ Core ; Lithology Chemical assay values in Percentage
From To in m f‘ef-‘ﬁ"” ¥ LOL | S0, Fe ALT, I¥iln
in m
0 5.0 5.6 5.6 Shale - - - - -
5.6 & 2.4 2.4 Shale 1223 12894 | 2527 | 19.59 Nil
] 9.7 1.7 1.7 Shale - - - - -
9.7 1 1.3. 1.3 Shale 11.43 ¢ 18.94 | 37.63 13.13 Nil
11 1285 1 1.85 | 1.85 ..|. Shale 9.51 {1592 4156 | 12.75 Nil
12.85 14 1.15 1.15 Shale 8.95 | 13,82 ] 46.05 9.27 Wil
14 147 | 07 0.7 Shale 7031 16, | 4268 | 11.48 | Nil
4.7 16.05 1.35 1.35 SLO 493 11172 5026 | 9.12 Wil
16.05 17.6 1.55 1.55 8LO 3.59 [ 13,58 | 33.07 4,41 Nil
17.6 18.8 1.2 1.2 Shale 1.92 135.06 | 39.87 1.05 Nil
8.8 19.85 1.05 1.5 BHI - - - - -
B.H. No. ~ 26 Pate of Commencement —01.06.16
Grid Location — S600/E600 Date of Completion - 13.06.2016
B.L. of B.H. Collar — 634,515 m Total Depth - 18.80 m
Total Core Length - 18.80 m
Depth in m Total reﬁfj&y Chemical assay values in Percentage
From To inm inm . Lithology | L.OL | Si0, Fe ABOy i Mn
0 1 ] ] SLO 629 | 906 | 5345 | 5.48 0.32
1 2 1 1 SLO 7.06 | 904 | 4899 | 10.08 | 0.32
2 3 1 ] SLO 5.41 10.02 1 50.66 9.52 (.48
3 4 1 1 SLO 5.39 12.5 48.44 9.62 0.48
4 5 ] | SLO 66 1134 | 4605 | 1232 0.48
5 6 1 ! SLO 51 1178 51.11 8.35 0.32
6 7 1 1 SLO 4.29 | B94 | 5504 | 639 | 032
7 8 i 1 SLO 5.37 11.7.F 5111 8.05 0.32
8 o 1 i SLO 4.4 1964 | 5392 | 751 | 0.24
) {J\r 52




4 a3/ i :
SLO 055 125521 5054 | pon 1 Ni
sLO | 049 oo | 471 | 642 | oas
SLO | 645 12006 5392 | 023 | N
SLO 107 | 322 | 4493 i i
BHIJ 144 | 281 | 4605 | 32 | Nl |
FE.H. No. 27 Date of Commencement — 2.06.16
Grid Location — N400/W400 Date of Completion - 30,06.16
R.L. of B.H. Coliar — 640,92 m Total Depth - 50 m
Total Core Length - 50 m
Depthinm T Core Chemical assay valies in Percentage |
otal | recovery -
From To in m inm_ | Lithology | L.O.L. Si0, Fe ALG; | Mn
0 107 1707 [ 107 Shale - . - - -
07 117 [ 1 1 SLO 28 [ 7.82 | 5897 [ 3.63 | M
17 | o127 1 1 SLO 209 1276 | 6459 | 15 | Wit
127 ] 136 | 09 0.9 SLO 348 | 408 | 3955 [ 503 | Ni
136 | 146 ] 1 SLO 534 1978 | 4887 [ 12.981 Ml
146 | 156 I 1 Shale | 12.24 | 10.82 | 3201 | 24.46 | Wi
156 | 17 | 14 1.4 SLO 523 { 188 | 55.04 [ 1255 mNi.
17 | 177 T 07 0.7 | Bluedust | 327 [7258 [ 6232 | 351 | Ni
177 1187 i i SLO 598 | 132 | 5223 [ 1632 Ni
187 | 19.7 1 I Bluedust | 245 | 0.7 | 63.46 | 461 | Ni
197 | 207 | 1 I Bluedust | 223 [ 212 [ 6234 | 501 | i
207 | 217 1 1 Bluedust | 1.9 | 052 | 65.71 | 22 | T
207 | 237 1 [ Bluedust | 146 | 0.58 | 67.4 | ™l | N
27 1237 1 ] Blue dust | 045 | 046 | 69.08 | il | NI
237 | 247 | I |'Bluedust | 1.01 [ 062 | 6796 | ™l | i
2407 | 257 r 1 Bluedust | 053 | 0.3 | 6852 | Ni | 100
257 | 267 i 1 Bluedust | 043 | 032 [ 6852 | 0.00 | Ni
267 | 277 | 1 1 Bluedust | 125 | 03 | 67.96 | 0.09 | Ni
27.7 | 287 1 1 Bluedust | 0.61 | 0.14 | 6844 | 01 | Mi
287 | 297 [ ] Blue dust | 082 | 0.1 [ 6844 | N 1 Wi
297 | 307 | 1 1 Bluedust | 0.87 | 04 | 6796 | 0.19 | Wil
o y 53
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[ e dusi |
Py ! Blue dusi |
547 | 3Eaa 1T i Ble c:‘l.;.siw'n
357 1367 TV T Bucamt
367 | 317 I ! Blue dusi
37.7 38.7 ! 1 Biae dust
387 [ 307 [ 1 f Blue dust
39.7 40.7 1 1 Blue dust
40.7 41.7 i i Blie dust
417 42.7 1 1 Biue dust | 0.89 4.34 64.03 1.81 Wil
427 | 437 i | Blue dust | 0.18 01 | 6878 |'Nil Nil
43.7 447 1 ! Blue dust 0.2 0.12 68.78 | Wil Wil
447 457 1 I Blue dust { 0.34 0.14 68.3 Nil Nil
45,7 473 1.0 .6 Blue dust | 0.38 .12 68.5 | Mil Nil
L 47,3 50 2.7 2,7 Shale - - - - -
EENO. -28 B Daie of Commencement — 19.06. 16—’
Grid Location — S1000/E600 .., Bate of Completion — 14.07.16
R.L. of B.H. Collar — 625.830 m Total Depth - 504 m
Depih of Water Tabje —22.70 m Total Core Length - 50.4 m
Depth in m . Core , Chemical assay values in Percentage
. Total | recovery | Litholog
From | 3 | inm | inm y LOL | Si0, | Fe | ALO:| Mn
0 3.4 54 5.4 Laterite - - - - .
5.4 6.4 1 1 Shale 796 12154 3987 [ 1178 | Ni
6.4 7.4- 1 ] SLO 564 | 1846 46.6] 7.65 Nil
7.4 22 14.6 14,6 Shale | 12.98 | 40.86 1235 120,59 { Wil
22 25 3 3 Shale 10.03 | 2338 33.13 17.12 { Nil
25 27 2 2 Shale 8.66" |20.02 | 37.07 | i4.49 Nil
27 29 2 2 Shale 73111734 | 4465 | 958 | Ny
29 30 1 1 Shale 726 11848 | 41.84 | 12.55 Nil
30 315 1.5 £.5 SLO 5.53 13.7 46.89 | 12,15 ) Nii
31.5 32.5 1 | - SLO 1.91 7] 1.82 62.62 2.05 Nil
32.5 33.5 1 1 5L0 2,32 6.06 61.27 2.66 Nit
33.5 34.5 I 1 SLO 1,93 5.04 61.5 3.56 Nil
34,5 35.5 1 1 S5LO 1.43 394 | 64,03 1.65 Ni]
35.5 36.5 1 i SLO 2.44 6.34 59.53 4,63 Nil




15 ] 3536 | 17 T Na f
a5.7 465 0.2 b SLO 197 11402 57.30 i
46,5 47.5 j I SLO 2.24 13 57.03
47.5 | 485 | ] |1 SLO 0.6 4 12.8 | 59383
485 | 495 T i SLO 194 | 69 | sag
49.5 50.3 0.8 0.8 SL_O 2.3 7.4 59.83
50.3 ;' 50.4 0.1 0.1 BHJ 4
B.H. No. - 29 J Date of Commencement — 22.06.16
Grid Location — S1000/E400 Date of Completion — 10.07.16
R.1. of B.H. Collar — 638.630 m Total Depth - 21,5 m
Total Cove Lengih - 21 5m
Depth in m Total Core Lithology | Chemical assay values in Percentage
From To inm | recovery LO.L | Si0, Fe ALG, | Mo
in m
0 1.85 1.85 i.85 Shale 6.44 28.6 | 31.45 14,98 | Ni
1.85 3.1 1.25 1.25 Shale 10,59 32 21.9 1823 | Wil
3.1 4,75 1.65 1.65 .| Shale (067 | 30,04 1 224 18,59 1 Nil
4.75 8.5 3.75 3.75 Shale 12.69 1 30,5 | 19.65 21.09 | Nit
8.5 10.9 2.4 2.4 Shale 11.71 8.06 | 4746 8.3 Nil
10.9 15 4.1 4.1 Shale 13 40321 645 | 3065 | Nil
15 18.5 3.3 3.5 Shale 15,53 | 12.58 | 2583 28.15 | Wi
18.5 19.5 1 I Shale 3.24 13588 | 37.63 | 471 | Wi
19.5 20,6 1.1 1 SLO 2.65 8.38 58.69 2.98 Wil
2.0.6 214 0.8 0.8 SLO 2.49 8 58.69 5.48 Ni
21.4 21.5 0.1 0.1 BHIJ - - - ‘
B.H. No. 30 | Date of Commencement -4 061
Grid Location — S600/W200 Date of Completion - 18.07.16
R.L. of B.I. Collar — 657.07 m Total Depth - 28.60 m
Depth of Water Table — 3.50m Total Core Length - 28.60 m
Depth i Core Chemical assay values in Percentage |
€pih In m TOfBl recovery ‘em;ca assay values in Pes centage
From To inm inm _'Lithelogy | L.OJ. Si0, Fe | ALO, | win
1 2 3 4 5 6 7 8 9 10
0 0.2 0.2 0.2 Sail - ~ “ - -




1

pe

56

Rl

N Ui ;
SLO | 96 169 | 5535 | 247 | i
SLO 318 1 048 | 4641 | 284 | wi
. 5LO TIA | 12 [ 4585 | 232 | il
Shale | 541 {1644 5914 | 18.61 | Nit
[ SLO 458 11272 548 | 241 | Ni
I 1 SLO 304 | 02 {66541 013 | Ni
. ] I SLO 298 | 802 | 5703 | 592 | wi
3 14 1 1 SLO 235 1662|5871 1 55 | nil
14 15 1 | SLO 165 | 468 | 6291 | 213 | Nl
15 i6 I 1 SLO 1.52 49 16179 | 3.75 | Nil
16 17 1 1 SLO 098 1272 | 657 | 0.85 | Wil
17 18 1 1 SLO [.27 | 3.88 | 64.58 | 1.04 | Np
18 19 | 1 SLO 183 | 544 [ 6375 | 021 | Nil
19 20 1 J SLO 132 | 464 16319 21 | wit
20 21 I 1 SLO .26 | 3.8 16403 | 1.93 | i
21 22 ] 1 SLO 1,01 288 ]6598 ) 03 | wi
2 23 1 ! SLO 2.25 | 7.62 | 60.10 | 2.43 | Nil
23 24 1 I SLO 227 | 786 | 5871 | 437 | mil
24 25 I 1 SLO 216 | 332 | 6458 | 0.63 | Ni
25 26 1 f SLO OB | 332 | 6542 | 0.55 | Nil
| 26 | 275 | 1.3 1.5 SLO 191 | 60 [ 6207 | 175 | wil
| 275 | 286 | 1. L1 BHY | 479 [33.02] 218 | 295 | ni
B.H. No,- 31 Date of Commencement - 05.07.16
Grid Location — S400/W200 Date of Ccfhpieﬁon -21.07 16
R.L. of B.H. Collar — 663.225 1 Total Depth - 21.80 m
Total Core Length - 21 80 m
Depth fn m ] Total in Core T
) FEEOVEry i Remarks
From To m
B e E
B 0 - 216 216
| 2 21.8 0.2




¥ sugih « 49 2m
] Depthinm | Toinl | Core Lithology ] Chemical as5ay valoes in Perconinge
Hrom imm | recovery |
T i imwm Likd | Sio, Fe | ALGs | Mo
0 1.2 1.2 1.2 ~ Shale 1054 ] 15.66 | 36.34 | 17.64 Wil
1.2 2.3 1.1 I.] Shale 1037 | 13.1 | 39.69 17.01 | Nil
2.3 4.2 1.9 1.9 Shale 1319 ¢ 8.8 [ 4011 | 1819 i Nii
4.2 & 1.8 1.8 - Shale (5 ] 3.62 | 4473 | 1406 | Nil
6 125 4 1.25 1.25 Shale 576 115241 4473 | 1136 | Nil
7.25 8.25 ! ] SLO 551 | 588 | 5815 1 574 | N
8.25 9.25 1 1 SLO 4.04 3. 60.39 4.34 1 Nil
5.25 10.23 1 I Shale 1045 | 9.36 | 40.09 | 1938 Wil
10.25 § 11.25 1 1 Shale 113 | 16,5 [ 3365 | 21.53 | Nil
1125 4 1223 1 i SLO 2 3 67.1 0.21 Nil
1225 | 13.25 1 1 SLO _ 1.05 0:12 | 68.21 0,12 Wil
1325 | 14.25 I 1 SLO 285 | 212 | 5927 | sa44 | Nip
14.25 § 1525 i I SLO 4.37 10.F | 51.44 827 Nil
13.25 | 1625 | I SLO 181 | 0.76 | 67.1 001 | Nil
i6.25 | 17.25 1 1 SLO 1.79 | 65.98 1.4 Nil
1725 | 18.25 1 1 SLO 1.67 148 | 66.54 0.18 Nil
18.25 | 19.25 1 I SLO 1.61 1.34 | 66.54 (3.3 Nil
19.25 | 20.25 [ | SLO 228 | 462 | 62.07 | 2.84 | Ni]
2025 | 21.25 I | SLO 1.85 3.12 | 62.07 4.539 Nil
2125 | 2225 | 1 ! SLO_ | 139 | 272 | 6598 | 0.12 | Nil
22.25 | 23.25 1 1 SLO 1.03 202 | 66.54 (.31 Nil
23.25 | 24.25 1 1 SLO 1.56 3.02 § 64.03 1.85 Nif
2425 | 2525 ; 1 S5LO 227 | 4.62 62.07 | 2.81 Nil
2525 | 26.25 i ] SEO 1.9 4.84 | 62.63 2.4 Nil
2625 | 27.25 1 1 SLO 1.58 242 | 6598 0.12 Nit
2725 | 2825 | | ] SLO 129 [ 1.02 | 6738 { Wil | Nif
28.25 | 2925 { i SLO 161 | 2.82 | 63.75 2.6 Nil
2925 | 30.25 1 ! SL.O 2.9 302 | 6151 4.51 Nil
3025 | 3125 | .| 1 SLO 1.57 118 | 65.42 2.1 il
3125 [ 3225 | 1 1 SLO | 19 | 29 | 6515 06 Wil
32.25 1 3325 I 1 SLL.O 1.86 218 65.7) 0.21 Nij ]
R 57 ;
Rl




[ :
C [ ;

3825 | 3935 | 4 ! SLO 184 | 064 | 6739 | wi | Ni
3925 | 4025 | 1 SLO 131 12 16730 1w o
4025 | 4125 | i 510 4 L6739 | wu | owil
41,25 | 42.25 i 1 SLO G.35 ] 0.07 [ 6908 | Nil | M

4235 | 4325 | 1 1 5LO $.29 3688 | Wi | wi
43,25 452 1.95 1.85 SLO 2.47 0.7 646,27 0.71 Mil
45.2 47.2 2 SLO 0.14 0.06 69.08 Nil Nit
472 | 49 8 1.8 SLO | 101 | 06 | 6796 | il | wil
49 49.2 2 G2 BHIJ - “ -

R.H. No. 33 Date of Commencement — 13.07.16

Grid Location ~ N200/W400

Bate of Completion - 16.08.16

R.L. of B.H. Collar — 64239 m

Total Depth - 52.30 m

Total Core Length - 52,30 m

Depthin m Total | Core Lithelogy Chemical assay values in Percentage
inm | recovery :

From 1o inm LO.L | S0, Fe ALOL | Mn
] 2 3 4 5 6 7 8 9 10
0 21.4 21.4 21.4 Shale - - - - “

214 | 224 ] 1 SLO 3.3 468 | 5983 | 5 | 02

224 | 234 1 1 SLO 4,92 12 1 643 | 0.21 | Trace

234 | 244 I i SLO 2.32 1.5 | 5648 {1378 | 0.12

244 | 254 1 1 _SLO 6.74. 0.5 | 63.74 | 0.11 | Trace

254 | 264 | 1 i SLO 3. 0.28 | 66.52 | 0.11 { Trace

264 | 274 I ! SLO 184 1092 | 6039 | 924 | 02

274 1 473 | 19.9 19.9 Shale - - ~ - -

473 | 483 | 1 1 SLO | 301 | 158 | 5592 | 141 | 02

483 | 493 ] 1 SLO 3.45 12 ] 5759 | 1.02 | Trace

493 | 523 3 3 Shale - . - - -

58




Shale | 98 | 227 | 3683 | 1306 wil |
Shale [ 11.05 | 2548 | 2436 | 26.06 | M
Shale 3173 | 11.55 | Nil
SLO 53.83 | 6.78 | Nil
SLO 5328 | 6.8 ! Wil
SLO 53.28 [ 1145 | wil
SLO 49.95 | 7.85 | wNil
SLO | 455 | 1388 | 5269 | 48 | Nil
SLO 41 | BB6 | 5185 | 675 | Wi
] SLO%__,E.L.f_io;qu,,ééﬁ__‘,fi,,‘_NiL_
[ Shale | 1191 | 159 | 3683 | 1774 | Nil
SLO 493 | 844 | 5949 | 35 | ni
SLO 418 | 597 | 5965 | 625 | Wi
. Shale 124 11654 | 3245 | 1845 | il
| 288 . 0.2 Shale
29 | 299 | 09 0.9 SLO
299 | 348 | 49 | a9 Shale
[E.H. No. - 35 Date of Commienicement ~ ¢ 1.08.16
Grid Location — S800/W200 Date of Completion - 24.08.16
R.L. of B.H. Collar — 649 20 iy Total Depth - 3645 m
Depth of Water Table — 12.8 m Total Core Length - 36.4m
Depth in m ] Core -, . Chemical assay values i Percentage
Total recovery *
From To in m in m Lithelogy | 1.0.1 5i0, Fe | ALG, Mn
0 12 | 12 12 SLO | 477 | 296 [59.83 | 296 | M
1.2 2.2 1 I Shale | 10.8 | 8.04 {4473 { 12.18 ] Wil
2.2 3.2 | ] SLO 795 | 3.2 14529 | 2208 wi
1.2 42 | i i SLO 5 110325750 Nit
12 | 5o | i SLO 5.2 7_15536] 69 | Wi
52 | 62 1 ] SLO 937 § 656 {5424 744 [ N |
50 v

e

e ‘J'




B.H. No, - 36

Date uf'C_ommencement - 25.07.16

-

Grid Location — S600/W806

Date of Completicn - 29.08.16

R.L. of B.H. Collar — 665.55m

Total Depth - 3045 m

Total Core Length -~ 30.45 m

Depth in m Core
Total in m recovery in Lithology Remarks
From To m
0 3045 | 3045 30.45 Shale
N
s i) .
£ \{ 60

e




- Data of Commencement —

BH. uosis
Date of Completion - 30.08.16

Total Depth -22.3 1y

Core
recovery
inm

5116 [ 2571 [ ar |

Date of Commencement — 14.08.16

Date of Completion - 26.08.16
Total Depth - 33.45 in
Total Core Length - 33 45
Core
recovery
in m

RL of B.E:_Qgﬂjl: 661.26 m
Depth of Water Table — (.85 m
Depih in

l |

Total in m Lithology Remarks

¥
i




b — d}[(\/ o KNS

P g
2 B/SA00 , 37.7

3 D/EZOD B33 27 372 2388 27 27

4 /5200 o 669.71 . 10 3(nm accnpizd} 33 & {}

5 B200E200 T §58.94 | 515|477 Nil 50 36
6  O/N200  641.39 46.6 30.4 Mil a6 46

7 D/E40D 622.10 | .. 455 394 Nil 45 45
g IN200/E200 631.02 | 43135 3695 il 2 42

9 S200/E40D 26.95 492 3433 1.4 a6 46
10 N200/W200 | 64279 511 40.85 Nil 51 51

11 8400/E200 638.18 | 352 Nij Nil 18 18

12 S600/E200 | 655.695 33| 1035 58 19 19

13 0/S600 669.71 77.5 | 72.00 1 78 78

14 [/W200 663.850 | 766 | 4820 7.3 60 60

15 [S600/E400 638.570 38 17 3 33 33

16 1S400/E400 6222751 375 26.7 Nil 30 30

17 [S800/E200 | 655.330 32| 263 6.6 32 32

18 0/N400 623.29 39.1 Nil Nil Nil Nil

19 [S800/E400 631.94 315 13 113 24 24

20 [N400/W200 | 62739 3841 2975 5.85 32 32
21 [S400/E600 616515 263 18.5 5.8 19 19
22 S1000/E200 | 633.74 54.5 323 27 32 32
23 1/S800 667.770 |  62.8 §0.2 Nil 65 65
24 [S200/W200 | 662.06 | .. 63.2 4.8 35 17 17
25 [$800/E600 625.760 | 19.85 2.9 14,7 8 8
26 [S600/E600 634.515 18.8 17 Nil 19 19
27 N4OO/W400 | 640.92 50 35.6 10.7 36 36
28 SI000/E600 | 625.830 | 504 21.3 30 27 27
29 SI000/B400 | 638.630 | 215 1.9 19.5 10 10
30 [$600/W200 | 657.07 28.6 26.1 0.2 28 28
31 [S400/W200 | 663.225 21.8 Nil Nil Nil 0
32 P/SI060 638.620 | 4921 3975 7.25 44 44
33 N200/W400 | 642.39 52.3 8 1 .214 8 8
34 1S1000/W200 | 64134 | 343 9.6 9.8 18 18
35 [S800/W200 | 64970 36.4 314 Nit 33 33
36 [S600/W400 | 66555 | 3045 Nil Nil Nil Nil
37 /w400 66536 | 33.1 Nil Nil Nil Nil
38 B400/W400 | 655.410 | 223 Nil Nil 5 5
39 [S200/W400 | 661.26 | 3345 Nii Nil Nil Nil
Total 1544.6 | 851,25 1044 1044
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Figure 1
Fe 45% to 855 %

Section Fe% 5302 % Alzog %
AA' 51.32 10.24 10.055
BB' 50.9- 6.9933 . 8.817
e 50:8 9.8133 8.7823
DD 49.78 12.234 9,6957
EE' 5051 8.11 10.485
FF' 50.41 10,763 , 8.3078
GG' 50.31 _ 13.67 7.083
HH' 50.55 11.084 7.85
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Sections

Fe +55% grade

Figure 2

Section Fe % 5i0: % Al 03 %
AA 61.67 5,02 2.8155
BB’ 62.86 2.401 2.3755
cc 63.31 2.6815 2.403 .
pD’ 58.03 3.8527 1,855
EE’ 61.67 4.3245 3.652
FF* 60.24. 5.533 2.88
GG’ 59,12 6951 1.055
HH" 2.4644

61,67

5.4224
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0.0.0

PRE-FEASIBILITY STUDY REPORT

INTRODUCTION:

M/s Bhushan Power & Steel Limited ( henceforth be known as BPSL ) is a leading
manufacturer of flat and long products and have state-of-the-ari plants at
Chandigarh, Derabassi, Kolkata and Odisha in India. These plants manufacture
value added products covering entire steel value chain right from Coal Mining to
manufacturing Pig tron, DRI, Billets, HR Coils, CR Coils, GP/GC Sheets, Precision
Tubes, Black Pipe/Gl Pipe, Cahle Tapes, Tor Steel, Carbon and Special Alloy Steel
Wire Rods and Rounds conforming to IS and international standards. Present turn

over of the company is above Rs 8700 Crores with large volume of exports.

The Company has successfully implemented and commissioned a green field
integrated steel plant with the present capacity of 2.3 Min Tonnes which is being
enhanced to 3.4 Mlliton Tonnes of Steel and captive Power Plant in Odisha with HR
Coil making fac:|I|ty Flrst in Private Sector in the State of Odisha. For this plant
technology and equipments were sourced from leading world-renowned companies
viz., Lurgi, ABB Ii_td., SMS Siemag, SMS Meer Danieli, LOI Tenova, Kocks ;etc. BPSL
has a wide marketing network both in India (comprising 35 sales offices) and abroad

for selling its value added products.

The rock-solid foundation combined with continuous upgradation and innovation has
enabled the Company to surpass its goals constantly. BPSL's end-to-end portfolio
has enabled it to offer a wide spectrum of products at superior quality consistently
exceeding customers' specifications. In addi'fion to the export thrust, BPSL cater to
the domestic steel requirements of fast-growing sectors like automotive, white
goods, construction / infrastructure, furniture, fasteners, telecommunication, power

etc.

With a view to make its presence in a big way in Special Alloy Steel Long Product

business, BPSL has commissioned a most modern state of the art Wire Rod-cum-

BHUSHAN POWER & STEEL LIMITED

5 RAHA K G lvcigrl r[nL K NAIK .mlj
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SPS Geodining Solution Private Linil gil PRE-FEASIBILITY REPORT OF THE
NETRABANDH PAHAR IRON ORE BLOCK
S, Rafia, K C Jyelisht, K Naik OVER 139.223 Ha IN SUNDERGARH Dist.
Qualified Persons ODISHA
{ whdey Rule 15 of MCR, 2016 )

Bar Mill and is commissioning a host of down stream finishing facilities viz., Heat
Treatment facilities, Bright Bar manufacture etc.

The Company is ceriified to ISO 9001:2008 & TS-16949 Quality Standards and 150
14001:2004 Environment Management Standards,

0.0.1.PRE-FEASIBILITY STUDY :

Pre-feasibility study has been made with a view to providing the technical and
financial information of the target area which is a prospective mining project.In this
feasibility study, following parameters pertaining to the future mining project have

been studied in details.

GENERAL DESCRIPTION OF THE TARGET AREA.
EXPLORATION

RESERVE ASSESSMENT.

PROPOSED MINING METHOD.

PROPOSED MINERAL PROCESSING.
PROJECTED MARKETING SCENARIO.
INFRASTRUCTURAL REQUIREMENT.
ENVIRONMENTAL CONSIDERATION.

OTHERS.

ECONOMIC ANALYSIS.

B R R B

W m R

BHUSHAN POWER & STEEL LIMITED
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v ' NETRABANDH PAHAR TRON ORE BLOCK
Rapho, K C Jyotishi, K Naik OVER 139.223 Ha IN SUNDERGARH Dist,
Dualtified Persens ODISHA

wnder Bule 5 of MOR, 2016 )
Ji

1.0.0

1.1.0

1.2.0.

1.3.0.

. GENERAL DESCRIPTION OF THE TARGET AREA :
. Topographical and Land use Details :

The Netrabandh Pahar block, granted to BPSL under auction covers139.223 ha of
land falling within Koira Tehsil of Sundergarh dist., Odisha. Majority of land
comprises of forest land with some tenanted iand, objectionable land like debasthali,
smasan, nala etc. but with no residential area.The tenanted land is barren and
uncultivated land. No known agricultural product grows within the block area The
Netrabandh Pahar block represents an undulating to plain topography. At places flat
topped low mounds are noticed with general gradient to NE and SE. The highest
contour in this area is at 678 m ( north-central & south-central part of the block ) &
towest contour is at 618 m at the northeast part of the block. The relief of the area is

more than 60mt.

The top of the area is covered with hard boulder iron ore floats, general iron ore
floats mixed with lateritic soil, afluvial soil and in some places BHJ. Underneath these

covers lie iron ore beds, shale & BHJ formation.

Existing Land —~ Use :

The target area is a virgin land; except exploration through core drilling, no other

exploration / mining activities were ever undertaken.

Dimension of the Deposit :

The target area having 139.223 ha of land forms a part of the Bonai - Keonjhar belt
of the famous “"Horse Shoe Synclinorium” falling in Sundargarh and Keonjhar
districts. The feebly metamorphosed Precambrian volcano-sedimentary rocks
exposed in this belt between the Singhbhum granite on the east and Bonal granite
on the west are classified as ‘fron Ore Group’ (Sarkar & Saha, 1962) or ‘Koira Group’
(Murty and’ Acharya, 1975). These rocks are disposed in form of a low northeriy
plunging ‘Horse-Shoe’ shaped synclinorium (Jones, 1934).

BHUSHAN PODWER & STEEL LIMITED
(.:2 Y e K )\/QJ}S
NAIK
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STE GeoMining Solution Privare Limired PRE-FEASIBILITY REPORT OF THE
NETRABANDH PAHAR JRON ORE BLOCK
S Raha, K C Jyotishi, K Naik OVER 139.223 Ha IN SUNDERGARH Dist.
Qualified Pevsomns ODISHA
{ wnder Rufe 15 of MCR, 2016 )

The entire target area, barring a small part in the west-central part is mineralized
containing the iron ore bed in the Upper Shale formation underain by the BIF
formation. The area has been explored through 39 number of drill holes { 1494.6 mt )
at a spacing of 200 X 200 mt. The exploration conforms to G-2 category under

UNFC guidelines.

2.0.0. EXPLORATION :

Prior to auction, the State Directorate had taken up a detailed, thorough and
exhaustive geological study of this block giving due importance to the mining
prospective. The scheme involved topographic survey, field mapping, demarcation of
ore deposits, sub-surface exploration through core drilling, logging of drilled cores,
sampling of drilled cores and chemical analysis of the samples. The different aspects

of the study were :

2.1.0. Topographic Survey :

The area has been topographically surveyed by the survey team of Directorate of

Geologyin a scale of 1 :2,000.

The topographical features as well as ore geometry was taken into consideration
while fixing the base line. The survey work was carried out with the help of
Theodolite, Dumpy ievel and Prismatic compass. The Base Line (0-0) was fixed
parallel to the trend of the ore body i.e. N1TOOW-S100E and the offset grid lines
parallel to Base line, at an interval of 50 m towards north and named as N-1, N-2, N-
3 etc and similarly towards south named as S-1, S-2, S-3 etc. The section lines
were laid at 50 m interval perpendicular to the base line. These are named as E-1,
E-2, E-3 etc towards east of the 0/0 location on the map, and similarly W-1, W-2, W-
3 etc towards west. The R.L. of base and section lines was connected from the
nearest culvert located near road junction close to Baladihi village by dumpy level

and caiibrat_éd with the GPS data. Contouring was carried out at 2m interval.

BHUSHAN POWER & STEEL LIMITED
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Geocadestral map, prepared by Odisha Space Application Centre using DGPS has
also been provided by State Directorate of Geology as a part of Tender Documents

for the Auction of the Block.

2.2.0. Geological Mapping :

Detailed geological mapping on 1:2000 scale was carried out and the litho units
exposed in the mapped area comprises iron ore bodies mostly lateritised on the
surface, ferruginous shale and soil cover. Iron ore in this area occur as isolated
bodies associated with buff coloured variegated shale and ferruginous shale. The
iron ore is capped by ferrugenous laterite. Litho-structural details are depicted in the

geological plan.

2.3.0. Exploration Carried :

Detailed exploration involved ;

Core drilling in a 200 X 200 mt gri;d

Total number of holes : 39 nos

Total meterage drilled : 1494.60 mt

Number of holes confirming barren zone : 6 nos { 191.00 mt )
Number of holes in ore zone ( +45"/o Fe}: 33 nos ( 1303.60 mt)
Maximum depth of drilling in any hole : 77.50 mt ( BH 13 )

Bore holes with more thah 50 mt depth : 9 nos

Sampling scheme adopted : 1 mtin general

© e NSO RN

Total number of samples drawn and analysed : 1044 nos.

10. Samples analysed at : Laboratory of Directorate of Mines

11.Quality of Ore :Qualitywise the deposit exhibits a good trend. Cut of 33 holes
1303.60 mt) drilled through ore zone { +45% Fe ) :

a. 24 boreholes with 496.80 mt contains +60% Fe

b. Out of 24 boreholes ( 496.80 mt } 19 boreholes with 276.25 mt contains +65%

Fe .
BHUSHAN POWER & STEEL LIMITED
«:;f‘(?\Lf = f;& la i
5 RAHA K G J¥OTISHI K NAIK
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2.4.0. Exploration Proposed :

Since the entire block area has been explored by core drilling in a 200 X 200 mt grid
conforming to G2 category under UNFC guidelines, a detailed exploration in 100 X 100
mt grid, conforming to G1 category under UNFC guidelines to be undertaken during first
5 years of mining lease period as per statute. The details of locations of the proposed
boreholes has been shown in the geological pian. All these boreholes will be drilled upto
the end of the ore zone. However in case ore zone is not touched by 40 mt from the
ground level in any borehole hole will be closed at 40 mt depth as the maximum OB

found in the present exploration is 35 mt,

The geological resource of iron ore with + 55% Fe which is marketable / consumable by
BPSL and is entrapped within the target area is about 81.976 Min Tonnes. The mineable
reserve has been arrived at 64.577 Min Tonnes considering loss during mining which
includes loss due to mining operation and loss due to entrapped ore outside the uitimate
_pit limit based on safety zones as well as floor space availability for ease of vehicular
| movément. This reserve is more than sufficient to sustain the ﬁroduction demand for the

first 5 year period of mining operation. .

b |

3.0.0. PARAMETERS CONSIDERED FOR RESERVE ASSESSMENT :

The iron ore deposit lying within the target area have been explored systematically
through core drilling, geological mapping in detail, sampling of drilled cores and analysis

of all samples.

. So a very clear understanding of the deposifs could be made.

The different parameters considered for reserve assessment are :

BHUSHAN E’DWER & STEEL LIMITED
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PAHAR IRON ORE BLOCK OVER 139.223 Ha IN
S Rafia, XK C Fyotishi | % Maif SUNDERGARH Dist. ODISHA
Yualified Persons
{ under Rule 15 of MOR, 2056 )

Cut-Off Grade | Specific Gravity Recovefy% of Ore in respective
Ore Zone
55 % Fe FLOATS | 3.3 FLOATS 80%
55 % Fe HLO 3.3 HLO 80%
56 % Fe SLO 3.3 SLO 80%
55 % Fe BD 3.3 BD 80%
+45 ~ 55% Fe SG 3.3 56 80%

Parameters are similar to those accepted by Director of Geology, Govt of Odisha.

4.0.0. PRODUCTION SCHEDULE :

Considering the ore body configuration, ore reserve, physical as well as chemical quality,
the scope of marketability, demand of own plant, logistics and also the capability of the
applicant, it may be easily construed that a production target of 2 Min Tonnes per annum
is a very justified estimation.
I i

The rated capacity of the mine in the target alrea will be 2 Min Tonne of iron ore with
+55% Fe grade ore. However in the initial ﬁeriod of first 2 years it would be from 0.75 to
1.25MInTonnes due to more emphasis on infrastructure development, bench / haul road
development, exploration for more systemafic delineation of different ore bodies,

waste/subgrade zones. The production programme will be as follows :

Year Production Schedute Actual Production Planning
(MinTonnes )

1%t Year 0.750 - 0.751
2nd Year 1.250 1.252

. 39 Year 2.000 2.001
4t Year 2.000 . 2.000
5 Year 2.000 2.001
Onwards 2.000 2.000

BHUSHAN POWER & STEEL LIMITED
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SRS GeoMining Selution Privale Limited PRE-FEASIBILITY REPORT OF THE
NETRABANDH PAHAR IRON ORE BLOCK
S Rafa, K C fyotishi, K Naib OVER 139.273 Ha IN SUNDERGARH Dist
Qualified Fersons ODISHA
{ wndey Rale 15 of MCR, 2016 )

The waste materials that will be generated during mining will consist of i) Overburden
~ alluvial soil lateritic soil, and ii) Intercalated waste - lateritic soil in float ore zone,
shaly formation. Dumping of waste / stacking of sub grade ore will be done as per

schedule provided in the mining plan.

4.1.0. PROPOSED MINING METHOD :

4.1.1. Bench dimensions :

Now a days the mining fraternity in this sector has adopted the mechanized open
cast mining method of operation. BPSL will be no exception in carrying out mining in

the same fashion in this target area.

Wagon drills, Air Compressor, hydraulic Excavators, Rock breakers, dozer, Dumpers
etc. will be used as mining machinery. For mechanical processing / segregation of

ROM into saleable product, mobile crushing & screening plants will be deployed.

.The basic systiam of mining will be ;

The ove_rburden consists of loose alluvial sdil, laterite, shale. The alluvial soil, where
its thickr?ess is more than 1mt will be ripped through backhoe shovel and loaded into
tippers for stacking at the selected area; however such zone is unlikely to be cut in
the first 5 year plan period. The overburdenwill be broken by deep hole drilling &
controlled blasting. Similarly part of the ore zone also consists of hard formation and
requires drilling & blasting. In general about 60% of the ore zone will require drilling
& blasting.The bench height will be kept at 6 mt with bench width of 10 mt. Separate
bench for overburden will be maintained. Drilling pattern will be 6.5 m X 3 m X 2.5 m.
Drilling depthis inclusive of subgrade drilling of 0.5 mt to avoid toe in the bench. For
blast_ing large diameter Power Gel cartridge and cordex fuse in combination will be
used. The feed size for crushing plant will be — 500 mm. So the over sized blasted
boulders will be broken into smaller size befitting with crushing plant's requirement.
Secondary :blasting will be avoided by using rock breaker. Bench slope will be

maintained at 459,

BHUSHAN POWER & STEEL LIMITED
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NETRABANDH PAHAR IRON ORE BLOCK

S Raha, 3 C Jyotishi | & Maik OVER 139.223 Ha IN SUNDERGARH Dist.
Qualified Pevsons ODISHA

{ ey Rude 15 of MOR, 2016 )
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Ramps at a gradient varying from 1:16 to 1: 20, having width more than three times
the width of tippers / dumpers will be provided for connecting different benches at

locations favourable for optimizing haul length and maximizing mineral extraction.

The blasted overburden material will be loaded into tippers / dumpers using
excavators and will be taken into preselected waste dump site. The run-off-mine ore
will be hauled to crushing plant for sizing / screening plant for segregation into
different sizes.

The haul road would be developed simuitaneously to facilitate the movement of
HEMM and dumpers.

5.0.0. PROPOSED MINERAL PROCESSING :

Based on the drilled data, geological mapping of the block carried out by the
qualified persons, experience of mining activities in this zone, it is presumed that
about 60% of the ore zone will require drilling & blasting. The float ore / blasted hard
. ore will be fed to the mobile crushing unit through a grizzly. The crushed ore will be

screened in the mobile screening plant. Rest of the ROM containing mainly SLO &

- BD will be directly fed to mobile screening plants throughfgrizzty.
' !

6.0.0. PROPOSEDMARKETING SCENARIO :

A part of the production will be consumed in the own plant of the applicant. Balance

production will be sold in the open market.

6.1.0. Present sale price:

Average sale value of iron ore of different quality ( grade& physical properties ) as
published by IBM for the month of May 2017 is shown below :

. BHUSHAN POWER & STEEL LIMITED
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SPC Geofdining Sofulion Frivate Lim PRE-FEASIBILITY REPORT OF THE

%@f 7 ’ o NETRABANDH PAHAR IRON ORE BLOCK
S Rafa, K C Jyolishi, B Naik OVER 139.223 Ha IN SUNDERGARH Dist.
Qualified Persons ODISHA
{ under Rule 15 of MCR, 2018

Physical Quality Grade Rs per Tonne

IRON ORE LUMPS | -55% Fe 486

55% to below 58% Fe 1569

58% to below 60% Fe 1709

60% to below 62% Fe 22689

62% to below 65% Fe 2710

65% Fe and above 2710

IRON ORE FINES | -55% Fe 397

55% to below 58% Fe 703

58% to below 60% Fe 703

60% to below 62% Fe 895

62% to below 65% Fe 1285

65% Fe and above 1300

; ! The above sale price is exclusive of Royalty, Réserve Price, DMF& NMEF

7.0.0. INFRASTRUCTURES :
7.1.0. Road :
7.1.1. Metal road:

A panchayat road ( metal road ) running from Koira to Patmunda / Khajurdih runs
along the eastern boundary of the block; sometime through the lease area,
sometime out side the lease area. This panchayat road joins NH 215 at a distance of
about 7 KM from the lease area. SH 10(A) runs at a distance of about 8 KM from the
lease area, Both the NH & SH joins the leage area to Rourkela via Tensa & Kalta,

respectively. Rourkela is about 110 KM from the lease area.

BHUSHAN POWER & STEEL LIMITED
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SPE GepMining Solubion Frivate Diswirad PRE-FEASIBILITY REPORT OF THE
NETRABANDH PAHAR [RON ORE BLOCK
S. Raha, X C Jyotisht, 2 Naik OVER 139.222 Ha IN SUNDERGARH Dist,
Qualified Pevsons ODISHA
(wiider Rale 15 of MOR, 2046

7.1.2.Haul road:
For haulage of waste / ROM / sub grade material within the biock area morrum
roads, though very short in length, will be developed. This road will be maintained
regularly using dozer / excavator. The width ‘will be maintained at 10-12 mt and road

gradient will not be more than 1 : 16 to 1 : 20.

7.2.0 Statutory Obligation :

7.2.1. First Aid Station / Room:
A dispensary with a doctor and associated staff with basic necessary facilities will be
developed within the block area. First aid boxes will be kept at the pit head during

mining operation. An ambulance is proposed to be kept at thedispensary.

A fully equipped hospital is available at the nearest township at Koira which is about
8 km from the block.

7.2.2. Vocational training center:

A well-equipped Vocational Training Centre will be developed within the block area
for the staff. Major training courses wi;! also Pe conducted.

7.2.3. Rest Shelter:

Well maintained rest shelter with proper sitting arrangement, drinking water
arrangement, sanitation etc, will be prowded near the pit heads.

7.2.4, Canteen:
A staff canteen will be developed within the block area which will cater to the staffs.
However there will be inevitably local tea stall / other hotels near the block area once
mining starts.

7.2.5. Urinals and Latrines:

Surface latrine and urinals will be provided at appropriate locations at the mine site
for use of mining personnel / staff.

7.2.6, Adequate Lighting Arrangement:
Adequate lighting arrangement will be made at quarry, quarry faces and haulage

roads, workshop etc. as per the statutory requirement. The lighting towers will be
erected at appropriate places inside mine.

BHUSHAN POOIWER & STEEL LIMITED

S5 RAHA K G JYDOTISHI K NAIK
Qualified Person Cualified Person Qualified Person  Page 11 of 24




e

Qualified Pevsons ODISHA
{ under Rule 15 of MCOR, 2016 )

7.2.7. Drinking Water:

Drinking water will be provided at rest shelters, office and canteen. The quality of
water will be regularly tested for its suitability for human consumption.

7.3.0. Maintenance Facilities :

7.3.1. Workshop:

A well equipped workshop will be developed within the block area. Since all the
equipment will be on hire basis, this work shop will also be maintained by the

centractor,

7.3.2. Store:

A small store building will be developed in the block area which will be handed to the
contractor for maintaining as its store. All the required spares will be stored in this

store room.

7.3.3. Oil Room:

For storage of various types of oils and lubricants, a well-maintained room will be
developed which will be used for the machinery to be deployed in the mine.

[
7.4.0. Other Facilities :

7.4.1. Mines Office:

A well maintained mine office will be provided. A patch of land under non forest / non |
objectionable land is avaiialinle in the northern side of the block area. This area will |
also caters to other infrastructures like dispensary, VT room, store, laboratory etc.
The office will be equipped with all infrastructure faclilities and communication

arrangements through Telephone, E-mail, Internet and local area net working etc.

7.4.2. Power Supply:

Electricity will be provided at mines office, mine lighting areas etc.

7.4.3.Colony :

A well developed campus will be erected in between block area and Koira to cater
the residential purpose of the staffs. It will have the major facility that a residential

complex is generally equipped with.

BHUSHAN POWER & STEEL LIMITED
— . !
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{ under Rule 15 of MO, 2018 )

|

8.0.0. MECHINERY :

All the equipment will be acquired on hire basis as per the present trend in the market.

9.0.0. ENVIRONMENTAL REQUIREMENT :

9.1.0. EIA& EMP :

As per statutory requirement the Environmental Impact Assessment & Environmental
Management Plan ( EIA / EMP ) shall be prepared and get approved by the Ministry of
Environment & Forest, through a consultant recognized by National Accreditation Board
for Laboratory (NABL).Regular monitoring of different environmental parameters will be

carried through local analytical parties.

9.2.0. Mine closure plan and reclamation plan :
The mineable reserve of iron ore within the target area has been estimated at about
64,577 MinTonnes. Considering the maximum annu31 proddction level of 2 Min Tonnes
from 3 year onwards, the fife of the mine to be de\;re[oped over the block area is 33
years. So closure of the mine is expected o"nly after 33 years from the day of opening of

the mine.
Initially the waste / sub grade materials will be dumped / stacked separately in external
dumps / stack yards foliowing proper precautionary measures to avoid erosion, pollution /

contamination. Back filling of these materials into the pits, excavated and exhausted of

ore willbe made in the conceptual period.

The details will be incorporated in the conceptual plan to be annexed to the mining plan

to be prepared as per the statute.

RAHA K CdYOTISHI K MAIK
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{ wnder Rule 15 of MCR, 20:6 ]

10,0.0. ECONOMIC ANALYSIS
10.1.0. Costing :

The costing is broadiy divided into capital cost and operating cost. Since the mining

lease is not yet granted, the calculations are made based on the present mining

scenario.

10.1.1. Capital Cost :

The general capital investment involved in this mining venture will include invest in:

© @ N ;A ® N

Investment against clearances of statutory requirements like preparation and
getting approval of Mining Plan, Environment Clearance & Forest clearance from
MOEF&CC, clearances from State Pollution Control Board which involves Public
Hearing,

Investmént oh 90% of the upfront price

Investment on account of Bank Guarantee against performance security
Inves{ment c‘m acquisition of land as it involved private land, |
Investment on conversion of Reserved land ( Gochar, Rakhit for basti )
Investment on development of infrastructure in / around the mintié,
Investment on mining equipment, !
Investment on crushing plant / screening plant,

Investment on development of mine to bring it to production stage,

Contrary to this general norms, BPSL will enjoys the benefit of a slight low capital

investment because of :

1. Well developed approach road to the block is there.
2. There will be a meager investment towards mining equipment. This is because of

easy availability of all the equipment including mobile crushing / screening plants
on hire basis in the local area. Due to closure of many mines in the locality, a

number of such equipment are found standing idie in the locality.

BHUSHAN POWER & STEEL LIMITED
t
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NETRABANDH PAHAR IRON ORE BLOCK

S. Rafe, K C Jyorisai, K Nk OVER 139.223 Ha IN SUNDERGARH Dist,
Gualified Peysons ODISHA

{ wnder Rule 15 of MOR, 2018 )

3. No beneficiation plant is required to be set up as the BPSL is having a
beneficiation plant in its Steel plant near Jharsuguda where a substantial amount
of the product from this block will be despatched.

4. Since overburden is very less / nil, topography is very gentle, there will be
minimum investment for pre production developmental work.

5. Investment on Upfront Price as well as on Bank Guarantee is not considered
while calculating the cost of production as upfront price will be adjusted against

royalty and performance guarantee will not be discounted at any stage.

To understand the requirement of capital investment, it is essential to know the land type

and area involved in this project and the actual utilization of area.

LAND DETAILS OF THE BLOCK

Sl No. KISAM Ha REMARKS
1 Forest 112.621 | Includes forest under Rakhit (
28.456 Ha)
| ] Rakhit 11.910 | Gochar, road I
3 Community 1.465 | Debasthali, Smasan
4 [ Gowt 0.440 |Nala
5 Private 12.787 :
6 TOTAL | 139.223

LAND DETAILS OF THE BLOCK TO BE UTILISED

SI No. KISAM Ha REMARKS
1 Forest 112.621 | Includes forest under Rakhit ( 28.456 Ha )
2 Rakhit 11.910 | Gochar, road
3 Community 0.000 | Will not be disturbed / utilized
4 Govt. 0.000 | Will not be disturbed / utilized
5 Private 10.820 | 1.967 ha of land will not be disturbed
6 TOTAL 135.361

BHUSHAN FPOWER & STEEL LIMITED
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PRE-FEASIBILITY REPORT OF THE
NETRABANDH PAHAR IRON ORE BLOCK
OVER 139.223 Ha IN SUNDERGARH Dist.
ODISHA

ENVISAGED CAPITAL INVESTMENT
sl HEAD RATE per Ha | TOTAL AMOUNT
No. {InLakh Rs) (InLakh Rs})
1a. | Faorest land diversion plan Lumpsum 100.00
1b. | NPV 9.5 1069.90
1c. | Compensatory Afforestation Land 12 approx 1351.45
1d. i Compensatory Afforestation Cost 2 approx 225.24
1e. | Wildlife Management Plan 0.43 48.43
1f. | C.A. Cost for Safety Zone (1.641 2 approx 4.92
x1.5= 2.461Ha)
2 Felling, logging and Transportation | Lumpsum 80.00
cost of trees
Mining Plan Lumpsum 20.00
4 EIA / EMP / Hydrogeological Study | Lumpsum 35.00
etc. |
5 Conversion of Reserved Land 20 approx 238.20
r Acquisition of private land 20 apprc:Jx 216.40 |
7 Infrastructure Lumpsum 1500.00
8 | Vehicles Lumpsum 100.00
1 TOTAL 4989.54
Or Say 50 Crore

»  Effect of Capital investment at different years of discountment may be

summerised as :

Investment_Lakh Rate / Years int_Lakh | Total Lakh | Production_Lakh Rate /
. Annum ] Tonne Tonne_Rs
5000 12% 7 2414.14 7414.14 120 61.78

10.1.2. Opérating Cost:

The operating cost involves cost towards extraction of iron ore through drilling,

blasting,rock breaking using wagon drills, rock breaker, explosives; removal of over

burden / waste, sub grade materiai, rejects to preselected sites using shovels,

BHLISHAN POWER
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SPE GeoMiiitng Sofuiion Privale {Gnited’ PRE-FEASIBILITY REPORT OF THE NETRABANDH
PAHAR IRON ORE BLGCK OVER 139.223 Ha IN
S, Raha, K C Jyotishi, K Naik SUNDERGARH Dist. ODISHA
Gualified Persons
{ wnder Rule 15 of MOUR, 2016 )

dumpers, shifting ROM to crushing plant / screening plant using shovels, dumpers,
feeding to grizzlies / dumpers / tippers at chrushing plant / screening plants using
shovels, loaders, dozing at dump sites, removal of soit OB by using dozer. Other costs
include cost towards employment of mining personnel, government taxes, expenses
towards social corporate responsibility etc. To derive the operating cost following factors

are to be kept under calculation :

Mining Equipment / Vehicles / Ambulance etc:

SINo. | Equipment Number of | Status of procurement
equipment
1 Shovel 5 To be hired
2 Loaders 3 To be hired
3 Wagon Drill 4 To be hired
4 Dumper 17 To be hired
5 Rock Breakers 1 To be hired
6 Dozer 1 To be hired
7 Meabile crushing plant 2 To be hired
8 Mobile Screening Plant 4 To be hired
9 Water Tanker 5 To be hired
10 Passenger Vehicles ? 5 To be owned |
11 Utility vehicle ' 3 To be owned
12 Ambulance 1, To be owned
Man power requirement : '
i) Management & Supervisory Personnet:
Designation Qualification Nos.
Mines Manager First class Manager's certificate 1
Mining Engineers Second Class Manager's certificate 4
HR M.A. in Sociology, Labour Welfare 1
Geologist M.Sc. in Geology 3
Environmental Engg. M.Se. in Environment Science 1
Surveyor Certificate of Competency from DGMS 2
Mining Foreman Certificate of Competency from DGMS 4
Mining Mate Certificate of Competency from DGMS 8
Mechanical Engg. Degree in Mechanical Engg. 1
Mechanical Foreman Diploma in Mechanical Engg. 2
Electrical Engg. Degree in Electrical Engg. 1
Electrical Foreman Diploma in Electrical Engg. 2
Blaster Certificate of Competency from DGMS 1
Accountant 1
BHUSHAN POWER & STEEL LIMITED
5 RAHA K G JYOTISH! K NAIK
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PRE-FEASIBILITY REPORT OF THE
NETRABANDH PAHAR IRON ORE BLOCK
OVER 139.222 Ha IN SUNDERGARH Dist
ODISHA

SEE Geodindng Selution Frivare Limited

w

%@ ' S. Raha, K € Jyotishi , K Haik
Qualified Pevsons

( wrder Rude 15 of MCT, 2016 )

Accountant / Clerical / ' 25
Weighbridge Clerk

TOTAL 57
i} Skilled / Semi-skilled Workers’ Requirement :

Since all the equipment will be on hire basis, man power will be provided by the
contractor.

in addition to the above, there will be sufficient number of security personnel.

The cost of production per T of Iron ore considering @ 2 MIinTonne per annum.

A. OPERATIONAL COST :

Sl No. ITEM RATE PER TONNE
{In Rupees)

1 Mining 160.00
2 Exploration 2.50
3 Salary / Wages 19.00
4 Overhead | 10.00
5 Environmental 2.50
6 Peripheral / Social 5.00
7 Security | 2.00
8 Miscellanec:)us 5.00

TOTAL 206.00

B. TAXES /ROYALTY :

Average sale value of Iron ore in Odisha for the month of May 2017 was :

RATE in Rs

Sl SIZE | GRADE (Fe% )

No.

1 [LUMPS 60 — 62 2290
2 62 - 65 2710
3| +65 2710
4 |FINES 60 — 62 895

5 RAHA
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SoRahn, K C Jyotishi, K Nuaik

Qualified Persons ODISHA
{ under Rule 15 of PICR, 2016 )
b 62 — 65 1285
6 + 65 1300
CASE 1.

Considering all the product under the highest grade division of iBM i.e. + 65% Fe
and 40% of production as jumps, the average ROYALTY ( based on the average
sale value published by IBM for the month of May 2017 ( latest ) comes to :

Types Grade Avg sale | Avg quantity | Total Price
price per Annum
Fines + 65% 1300 1.2MIn T 156.0 Cr
Lumps + 65% 2710 CBMINT 216.8 Cr
TOTAL 372.8Cr
i.e. Rs 1864 /- per Tonne
. STATUTORY TAXES
SI No. ITEM RATE PER TONNE
(In Rupees )
1 Royal;ty @ 15% of sale value 279.60 '
2 Paym.ent under Rule 8 of 1624.48 |
Mineral (Auction) Rules 2015
_ (@ 87.15% of sale value )
3 DMF @ 10% of Royalty 27.96
4 NMET @ 2% of Royalty 5.59
5 Central Cess 1.00
TOTAL 1938.63
Or say Rs 1939 /-

BHUSHAN POWER & STEEL LIMITED
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REPORT  OF
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Qualified Fersons ODISHA
{ under Rule 15 of MCR, 2016}
CASE 2
ROM - 2 Mz Tonne TOTAL SALE VALUE
LUMPS (40% of ROM )i.e. 0.8 MIn T
a. | 70% - 60-62% Feie. 0.56 Min T 128.74 Cr
b. | 30% - 62-65% Fei.e. 0.24 Min T 65.04 Cr
FINES (60% of ROM )ie. 1.2MInT
40% - 60-62% Fei.e. 0.48 Min T 42.96 Cr
b. | 60% - 62-65% Feie.0.72MIn T 92.52 Cr
TOTAL 329.26 Cr
Or Rs 1646.30 per Tonne
Or say Rs 1646 /-
STATUTORY TAXES
Sl No. ITEM RATE PER TONNE
(In Rupees )
1 | Royalty @ 15% of sale value 24@.90 ;
2 Payment under Rule 8 of 1434.49
Mineral (Auction) Rules 2015 f |
(@ 87.15% of sale value ) ‘
DMF @ 10% of Royalty 24.69
4 NMET @ 2% of Royalty 4,94
Ceniral Cess 1.00
TOTAL 1712.02
Or say Rs 1712 /-
BHUSHAN POWER & STEEL LIMITED
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8 RAHA K & UYDTISH1 K NAIK
Qualified Person Qualified Person Qualified Person  Page 20 of 24



585 GeoMining Sehution Privaie [iited  PRE-FEASIBILITY REPORT OF THE NETRABANDH
PAHAR IRON ORE BLOCK OVER 139.223 Ha IN
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i

{under Rule 15 of MCR, 2016 )

SUNDERGARH Dist. GDISHA

10.2.0 Economic Viability :

10.2.1. MINERAL RESOURCES / RESERVES AS PER UNFC :

Total Resources = Reserve + Quantity | Details break up constrain wise
remaining resource Million
Tons
Reserves Proved (111} - - forest land
- Non forest land
Probabie (121) - - Diverted forest land
- Non forest land
{122) 84.577 | 57.638 | forest land
6.939 | Non forest land
B. Feasibility Mineral (211) Ultimate pit limit
:31?;?:;'"9 Resources Lease barrier/ safety barrier
Resources Non-diverted forest fand
Permanent infrastructure 'like
Road, power lines, habitation
Lowgrade part
Non beneficiable part
. Others( to specify
Pre-feasibility {222) 17.398 1 3.147 | Ultimate pit limit
Mineral | Lease barrier/ safety barrﬁier
|
Resources Non-diverted forest land
Pemanent infrastructure like
Road, power lines, habitation
14.172 | Lowgrade part
Non beneficiable part
0.080 § Others( Debasthali etc. )
Measured Mineral (331) Specify foutline
Resources
indicated Mineral (332)
Resources
Inferred Mineral (333)
Resources
Reconnaissance (334)
Mineral Resources
SUBTOTAL | RESERVES(a) 64.577 | 57.638 | Forest land
BHUSHAN POWER & STEEL LIMITED
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6.939 | Non forest land

Remaining 17.399
resources(b}
All Total Resources (at+b) 81.976 Specify forest land in brief

10.3.0. COST BENEFIT ANALYSIS:

The cost benefit analysis for this mining project can be arrived at based on :

»  Considering Capital Investment to be discounted at the end of 7t year of

production,
»  Considering Production of mines to be 12.0 Min T for the first 7t years,
Investment_Lakh Rate / Years Int_Lakh | Total_Lakh | Production_Lakh Rate /
Annum Tonne Tonne_Rs
5000 12% 7 2414.14 7414.14 120 61.78

So the actual cost per tonne of iron ore production is :

SINo | . Type of Cost Amount in Rs
| ‘ First 7 years After 75 year
1 Direct cost against production . 206.00 206.00
2 F Effect on cost due to investment 61.78 0.00
 TOTAL COST 267.78 ! 206.00

10.3.1. COST BENEFIT ANALYSIS FOR THE LIFE OF MINE :
BASED ON VALUE OF PRODUCT :
First 7 years

Cost of CASE 1 CASE 2

1 Production_Rs

Avg Sale Price_Rs | Cost : Sale | Avg Sale Price_Rs | Cost: Sale
267.78 1864.00 1:6.96 1646.00 1:6.15

BHUSHAN POWER & STEEL LIMITED
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After 7 years
Cost of CASE 1 CASE 2

Production_Rs

Avg Sale Price_Rs | Cost : Sale | Avg Sale Price_Rs | Cost : Sale
206.00 1864.00 1:9.05 1646.00 1.7.99

BASED ON BENEFIT TO NATIONAL. ECONOMY

BENEFIT TO SOCIETY :
Considering total production to be about 64.577 Min Tonne and keeping salary / wages fixed at

the present rate the benefit ratio during the life of the mine comes to :

CASE1| CASE2

Value of Product 12037.15 | 10629.37
Benefit to Economy (Royalty, DMF,

Other Taxes, NMET & Payment under
Auction Rule 2015)

| J
12362.98 | 10915.64
Employment Benefit " 121.14 121.14

Total Benefit to Society 24521 25 21666.16

*  Without considering employment of about i150 persons
through contractor & about 30 Security Personnel

LOSS TO ENVIRONMENT :

As per the guidelines prescribed in Forest Conservation Act, 1980 ( Rules & Guidelines as
amended upto 14.09.2001 ), the environmental value of one hectare of fully stocked forest (

density 1.0 ) would be taken as'Rs 181 Lakhs to accrue over a period of 50 years.

i.. Inthe pfesent case the average forest density is 0.30; therefore, environmental loss due to
loss of forest over 112.621 Ha to accrue loss over a period of 50 years will be 181X 100.332
X 0.30 = Rs 6115.32 Lakhs

J(LJ j{\ EHUE‘-HANwPD\WER & STEEL LIMITED i
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ii. Considering an increase in the bank rate, the present rate for environmental losses is likely 1o

be increased by about 35 %, Thus the environmental loss at additional increase of 35 % will

be Rs 8255.68 Lakh for 50 years equaling Rs 5448.75 Lakh for 33 years i.e life of the mine

CASE 1 CASE 2
Total Loss to Environment 5448.75 | 5448.75
Therefore the loss to benefit ratio comes to :
CASE 1 CASE 2
Total Benefit to Society 24521.28 | 21666.16
Total Loss to Environment 5448.75 | 5448.75
Loss : Benefit 1:450| 1:3.98

11.0.0. CONCLUSION :

. | The Pre-feasibility study as detailed above indicaites that the mining project, once the

mining lease is granted, will be a feasible one. However before start of mining operation

a detailed feasibility study will be carried rega’rding actual expenses towards hire

charges of equipment prevailing that time, the c;apital investment and its discounted

method, the salary / wages compoenent of plant division versus mining division.

The present pre-feasibility report has been prepared in a very conservative way so that

in no case the project becomes unviable in a later stage.,

BHUSHAN POWER & STEEL LIMITED
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TO WHOM SO EVER IT MAY CONCERN

Based upon the information and documents provided by M/s Bhushan Power & Stee Lid
having its registered office at 1% Floor, F Bloek, International Trade Tower Nehiru Place,
New Delthi-110019, it s certified that Bhushan Power & Steel Ltd has been grarited
Netrabandha Pahar fron Ore Block in Baladihi Village, Koira Taluka, of Sundargarh
District & based on’ the calculation & estimates provided by the company to us, the
expenditure for development of the mine is estimated to appx. Rs 50.00 Crs (Rs, Fifty
Crores Only). : :

The source for incurring the expenditure on the mine will be internal acctual of the
company or loan to be availed for appx. 7 years and will be discounted at the rate of
12.00% p.a..

For Naresh Verma & Company
Chartered Accountants
-~

- érship No.519300
Date: 04/09/2017
Place: New Dethi

el Vedlahid






