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Preferred Bidder,

Babdots Enclave, Abhemij Baldots Road,
Hosapete, Ballari,

Kamataka-583 203,

fawsub:  Approval of Mining Plan including Progressive Mine Closure Plan in respect of Marasimhba Iron
Ore Mining Elock (ML No. 2148) (auction block of Swamymalal Iron ore Mine of M/s.
H.G.Rangan Goud) over an area of 60L66 Ha in Dharmapur Village, Sandur Taluk, Ballari
District of Kamataka State, submitied for npproval under rule 16 of MCR, 2016- Private’ Fresh'
Reserved Forest Cat. A - FM / Captive.

o Mel: 1. Your letter No. MSPL (NIGMYTEM2019-20 dated. 29082019,
2. This office letter of even number dated, 122092019,
3. Your Jetter Mo, MSPL (NIOMYIBM2019-2002 dated 250972019 submitting final bound
eopies of the Mining Plan.
Hirs,

In exercize of the powers conferred by clause (B) of sub-section (2) of section 5 of the Mines and
Minerals (Development & Regulation) Act, 1957 read with Govt of India order MNo.S.0.445 (E) dated
28045987 and 5001857 (E)did, 180052016, 1 hereby approve the Mining Plan including Progressive Mine
Closure Plon in respect of Marasimsha Iron Ore Mining Block (ML MNo. 214%) (aoction bleck of
Swamymalai lron ore Mine of M/s, HLG.Rengan Goud ) over an area of 60.66 Ha in Dharmapur Village,
Sandur Taluk, Ballari District of Karnataka State. This approval is subjeet to the following conditions:

L. The Mining Plan is spproved without prejudice to any other laws applicable to the mine from time 1o fime
whether made by the Ceniral Government, State Government or any other authority and without prejudice to
ary order or direction from any court of competent jurisdiction.

2. The proposals shown on the plates and for given In the document is based on the lease msapSketch submitted
by the applicant /lessee and is applicable from the date of approval,

3. It is clarified that the approval of your aforesaid Mining Plan does not i any way imply the approval of the
Government in terms of any other provisions of the Mines and Minerals (Deveboprient and Regulation) M
1937 or the Minerals (Other than Atomic and Hydro Carbon Energy Minerals) Concession Rules, 2016 and any
ather laws including Forest (Conservation) Act, 1980, Environment {Protection} Act, 1985 or the mles made
thers under, Mines Act, 1952 and Rules & Regulations made there under.

4. Indian Burean of Mines has not undertaken verification of the mining lease boundary on the ground and does
not undertzke any responsibility regarding correctness of the boundaries of the leaschold shown an the ground
with reference to lease map& other plans fumished by the applicant! lesses,

3. Atany slage, if it is ebserved that the information furnished, data incorporated in the document are incorrect
or misrepresent facis; the approval of the document shall be revoked with immediate «{fect.
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6. The sxecution of Mining Flan shall be subjected to vacation of prohibitoey arders / netices, if any,

7. The Approval of Mining Plan Is sirictly confined w the proposals contained within the maning leasehokd
demarcated a5 per lease sketch given by the joint survey team constituted by the CEC and duly authenticated by
the State DMG. [t does not convey approval to the propasals falling cutside the Mining Lease boundary.

8. The Approval of Mining Plan is without prejidice to the final order of the Hon'ble Supreme Court arder
ded. 18A2012 in WP, No, 5622009 and interim orders passed by the Honhle Supreme Court from time o
time in the said W.P. Nos. 259 10/2009 and 260832009,

9. The contents of Circular Na: 272000 issued by the Chicf Controller of Mines, IBM, Nagpur vide his letter
Mo, 1101 3/3MPA0- CCOM Vol-VII dated 06/04/2010 shall be complied with.

10. & copy of Envirsament Impact Assessment and Environment Management Plan as approved by the MOEF,
Mew Delhi in terms of Hon'ble Supreme Court order did. 20042012 shall be submitted to this office along
with a copy of their approval letter within one month of the date of such apperoval.

11. Environmental Menitoring Cell of the comparry shall continne monioring ambient air quality, dust fall rate,
water guality, soil sample analysis and noise level measurements on various stations established for the purpose
bodh in the core zone and buffer zone as per [Department of Environment guidelines and keeping in view [BM's
circalar Mo.3/92, ssason wise every year or by engaging the services of an Environinent Laboratory spproved
by MOEF/CPCE. The data so generated shall be mazntatned in a bound pagesd register kept for the purposs and
the same shall be made available to the inspecting officer on demand.

I2. In case the mining lease falls within & radius of 10 kms of National Park/ sanciary, recommendations of
NEWL have to be obeained as per the Order of Hon'ble Supreme Court in LA No, 460/2004,

13. An yearly report shall be submitted to this office before 1 July of every year setting forth the extent of
protective and rehabilitative works carried out as envisaged in the approved mine closune plan.

14. The Mining Plan i approved for proposals contained therein and as applicable from the date of approval of
the document for the mining activities 1o be carried out within the mining leass hold.

|5, The Mining Plan is approved for total Mineral Reserves of 48.40 Million tonnes of lron ore and the
proposals are valid for the following period with respective production capacity.

Year | Production In Tonnes {ROM
Iron Oree
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HAEE : One copy of approved  Mining Plan along with
Progressive Mine Closure Plan.
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BALDOOTA

MINING PLAN
(Including Progressive Mine Closure Plan)
Narasimha Iron Ore Mine

By Preferred Bidder M/s. MSPL LIMITED

ML No 2148
(erstwhile swamymalai Iron Ore Mine of M/s. H.G.Rangan Goud)

Submitted under Rule 16(1) of MCR 2016

Volume -1: Text

ML Area: 60.66 Ha
LOI: No: DMG/MLS/AUC/'C'-2148/2018-19/2990
Dated 06 OCT 2018
Dpencast, Category "A" Fully Mechanized
Proposed for ‘Captive Mine’

Total area: 60.66 Ha
Validity: 50 Years w.e.f Lease execution date
Forest Area: 60.66 Ha
MName of the Forest: Kumaraswamy Reserved Forest
Reg No: IBM / 199 / 2011

Prepared By

S.Shivakumar
M.Sc.Geology

Qualified Person =
September 2019 J
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MSPL Limited,
Preferred Bidder,
Baldota Enclave, Abberasj Baldots Road,
Hoszapete, Ballari,
Karmstaka-583 203,

fawarsun: Approval of Mining Plan including Progressive Mine Closure Plan in respect of Marasimha [ron
Ore Mining Block (ML No. 2148) (auction block of Swamymalai Tron ore Mine of Mis
H.G.Rangan Goud) over an area of 60.66 Ha In Dharmapur Village, Sandur Taluk, Ballari
District of Kamnataka State, submitted for approval under rule 16 of MCR, 2016- Private/ Fresh/
Reserved Forest/ Cat. A - FM / Capiive,

WO Refz 1. Your letter No. MSPL (NJOMMBM/2019-20 dated. 20/08/2019,
2. This office letter of even number dated. 1 2/09/2019,
3. Yoar letter No. MSPL (NIOMYTEM2019-20v2 dated 25/09/2019 submitting final bound
copies of the Mining Plan.
Sirs,

In exercise of the powers conferred by clause (B) of subssection (2) of section 5 of the Mines =nd
Minerals (Development & Regulation) Act, 1957 read with Govt. of India order No.S.0445 (E} dated
28.04,1987 and 5.0.1857 (E)td. 13052016, [ hereby approve the Mining Plan inclnding Progressive Mine
Closure Plan in respect of Narasimsha Iron Ore Mining Block (ML No. 2148) (anction block of
Swamymalai Lron ore Mine of M/s. H.G.Rangan Good ) over an area of 6066 Ha in Dharmapur Village,
sandur Taluk, Ballari District of Karnataka State. This approval is subject to the following conditions:

. The Mining Plan is approved without prejudice to any other laws applicable to the mine from time 1o Hime
whather made by the Central Government, State Government or any other authority and without prejudics to
any order ar direction from any court of competent jurisdiction.

2. The propasals shown on the plates and Jor given in the document is based on the Jease mep/Sketch submitted
3y the applicant /lessee and is applicable from the date of approval.

1. It s clarified that the approval of your aforesaid Mining Plan dozs not In any way imply the approval of the
Govermment in terms of any other provisions of the Mines and Minerals {Developemnent and Regulation) Act
1957 or tha Minerals (Other thant Atomic and Hydro Carban Energy Minerals) Concession Rules, 2016 and any
ather laws including Forest (Conservation) Act, 1980, Environment {Protection) Act, 1986 or the rules made
here under, Mines Act, 1952 and Rules & Regulations made there under.

+. Indian Bureau of Mines has not undertaken verification of the mining lease boundary on the ground and does
1l undertake any responsibility reparding correctness of the boundaries of the leasehold shown on the ground
with raference 1o lease mapd: other plans furnishied by the applicant! lessee,

3. Atany stae, if it is observed that the information furnished, dsta incarporated in the document are incomect
uf misrepresent facts, the approval of the document shall be revoked with immediate effact
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6, The execution of Mining Plan shall be subjécted to vacation of prohibitory orders ! notices, if any.

7. The Approval of Mining Plan is strictly confined tw the proposals mnminad_hiﬂ:h.lhc mining leasshold
demarcated as per lease sketch given by the joint survey team constituted by the CEC and duly suthenticated by
the State DMG, Tt does ot comvey approval Lo the proposals falling outside the Mining Lense boundary.

8. The Approval of Mining Plan is without prejudice 1o the final order of the Hon’ble Supreme Court order
ded. 180472013 in WP, Mo, 562/2009 and interim orders passed by the Hon'ble Supreme Court from time to
time in the said W.P. Nos. 25910/2009 and 26083/2009,

§. The contents of Circulsr Mo 22010 issued by the Chief Controller of Mincs, IBM, Nagpur vide his leter
No.11013/3MP/90- CCOM Vol-¥11 dated 06/04/2010 shall be complied with,

10. A copy of Environment [mpact Assessment and Environment Management Plan & approved by the MOEF,
New Delhi in terms of Hon'ble Supreme Court order did, 20/04/2012 shall be submitted te this office aleng
with & copy of their approval letter within one month of the date of such approval.

11. Environmentz! Monitoring Cell of the company shall continue monitoring ambient air quality, dust fall ke,
water quality, soil sample analysis and noise level messurements on various stations established for the purpose

hath in the core zone and buffier 2one as per Department of Environment guidelines and kesping in view [BM's
cireular Mo 3/92 apagon wise every vear or by engaging the services of an Environment Laboratory approved
by MOEF/CPCE. The data so generuted shall be maintained in a bound paged register kept for the purpose and

the same shall be made #vailable to the inspecting officer on demarnd.

12, In eass the mining lease falls within & radius of 10 kms of National Park/ sanctuary, recommendations of
NB'WL have to be obtained as per the Order of Hon'ble Supreme Court In [A No. 4602004

|3, An yearly report shall be submitted to this office before 1™ July of every yesr setling forth the extent of
protective and rehabilitative works carried out as envisaged in the approved mine closure plan.

i4. The Mining Plan is approved for proposals contnined therein and as applicable from the date of approval of
the document for the mining activities 1o be carried oat within the mining lease hold.

15. The Mining Plan is approved for total Mineral Reserves of 48.40 Million lonmes of Iron ore and the
proposals are valid for the following period with respective production capacity.

Year | Production ln Tonnes (ROM
Iron Cve
= 770000
| It 770000
il | 0000
v 770000
v | 770000

WA Y ours faithfull;

HWUF ; One copy of approved  Mining Plan along with
Progressive Mine Closure Pian. 405
o G ¢ Meahi

gt & ¥/ Regional Controller of Mines
VT =T S Indinn Bureay of Mines
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A" Copy for kind information to:

. The Direcior of Mines & Geology, Govt, of Kamataka, Bangalove, along with & copy of the approved
Mining. :

2. The Director of Mines Safety, Directorate General of Mines Safety, Bellary Sub- Region, 31, Infantry Road,
Cantonment, Bellary = 584104,

3. The Controller of Mines (S7), Indian Bureau of Mines, Bangalore along with soft copy in CD form.
4. 5ri 5.Shivakumar, QF, Mis. M5PL Limited, Baidom Enclave, Abheraj Baldota Road, Hospete-383 203,

5. Mine file / Guard file

HAWE = As above I,f'r

¢l ot =71/ G C Meena)
enftw wre AR Regional Controller of Mings
WAt =T i Indian Bareau of Mines




BEALOOTA

MINING PLAN
(Including Progressive Mine Closure Plan)

Narasimha Iron Ore Mine

By Preferred Bidder M/s. MSPL LIMITED

ML No 2148
(erstwhile swamymalai Iron Ore Mine of M/s. H.G.Rangan Goud)

Submitted under Rule 16(1) of MCR 2016

Volume -1: Text

ML Area: 60.66 Ha
LOI: MNo: DMG/MLS/AUC/'C-2148/2018-19/2990
Dated 06 OCT 2018
Opencast, Category "A’ Fully Mechanized
Proposed for ‘Captive Ming’

Total area; 60.66 Ha
validity: 50 Years w.e.f Lease execution date
Forest Area: 60.566 Ha
Mame of tha Forest: Kumaraswamy Reserved Forest
Reg No: IBM J 199 / 2011

Prepared By

S.Shivakumar
M.Sc.Geology

Qualified Person
Septamber 2019
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(QMEPL LIMITED

L TR T A

MIMING PLAM
asimha Iron Ore Mine
(ML No 2148)

MINING PLAN OF
NARASIMHA IRON ORE MINE

0.0 INTRODUCTION:

0.1 MSPL LIMITED is a leading mining company In Ballari - Hosapate region in
private sector and engaged in mining of iron ore for last six decades. We have
introduced state of art systems / method in mining. Se that Iron ore deposits are
systematically and scientifically developed to produce iren ore. Company has setup
a 1.7 MTPA of Peliet Plant at Koppal, near Hosapete, =

0.2 Narasimha Iron Ore Mining Block of by preferred bidder M/s. MSPL Limited,
erstwhile Swamymalai Iron Ore Mine of M/s. H.G.Rangan Goud. (ML, MNa. 2148) is
situated in Kumaraswamy Reserved forest, Dharmapur village, Sandur taluk, Ballari
district, Karnataka stata.

0.3 The extent of this mining bloeck was 60.70 ha when ariginally granted on 21-07-
1992 to M/s H.G. Rangangouda. The lease is valid up to 20-07-2012. The lease has
besn worked fornearly 19 years, Further the mining activities remained suspended
due to Blanket Ban of mining in Karnataka by the order of the Hon'ble Supreme
Court by order dated 29.07.2011 imposed complete ban on mining operations and
transportation In the areas of Ballari, Chitradurga and Tumbkur districts, Karnataka

0.4 The Hon'ble Supreme Court has directed the Government of Karnataka to
formulate Reclamation & Behabilitation Plan (R & R) for the mine affected districts
viz., Ballari, Chitradurga and Tumkur. The study was entrusted to Indian Council of
Forestry Research and Education (ICFRE), Dehradun, by the Government of
Karnataka, vide letter No. DMS/MLS/R&R/2011-12, dated 27.12.2011, and the
Director, Department of Mines and Geology, Bangalore wide letter
No DMG/MLS/RER/2011-12/15179 dated 321.03.2012, In this context, the
Narasimha Iron Ore Mine (ML No 2148} of M/s, MSPL Limited, (erstwhile
Swamymalai Iron Ore Mine of M/s. H.G. Rangan Goud) was visited for preparation of
R & R plan during 6" May 2014 and 24" June 2019. Accordingly, the R & R Plan of
category A B B mines have been prepared in the first phase and that of the

Category-'C' mines initiated in second phase.
cbé\ﬂ“'*

— idawmGmyE 1

Regional Controller ol Minae

This Mining Plan is approved subjga]
te the conditions / Elipulations
Indicatad in the Miring Plan approval
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MINING PLAN

arasimhba Iron Ore Mine
(ML No 2148)

0.5 On the basis of classification of mines Hon'ble Supreme Court ordered dated
18.04.2013 C-category mines area cancelled and to go for auction of all "C'-
category leases.

0.6 This mine was classified under 'C'- Category, by the Joint Team of CEC. The area
under lease deed is 60.70 ha and after digitizing, it is 60.66 Ha. As per the
recommendations of CEC Joint Survey Team, an area of 21.65 Ha has bean
identified as encroachment area, comprising of mine pit (561 Ha), OB dumps
(10,97 Ha), roads (0.43 Ha and others (.64 Ha).

0.7 As per the direction of the CEC vide letters (i) File No.1-26/CEC/SC/2013-Pt
WARXXIV dated 24-10-2014; (i} No. 2161/CEC/SC/2003 Pt I dated 07.11.2014 and
wide DMG letter Na. DMG/MLS/ICFRE/2017-18/3199 dated 11" October 2017.
Therefore the assessment of reserve capacity of the mine has been worked out
using the MECL data and provisional R & R plan has been prepared accordingly, The
provisional R & R plan has been prepared based on the field survey, updated the
plans and MECL exploration data as per suggestions of CEC vide letter
No.61/CEC/SC/2012-PHI dated 20.08.2015. Accordingly the Govt of Karnataka has
provided the exploration work to M/s. Mineral Exploration Corporation Limited
(MECL), a Government of India Enterprise, Magpur, to assess the mineral recerves in
all "C" category mines in Ballari, Chitradurga and Tumkur Districts of kKamataka

State,

The Mineral Exploration of India Limited (MECL} carried out detalled exploration by
large scale mapping, driling during February 2016 and March 2016 and analysis
completed an 06.05.2016 in Narasimha Iron ore mining block - ML No 2148 of M/s.
MSPL Limited (erstwhile Swamymalai Iron Ore mine of M/s. H,G.Ranganagoud)

0.8 The Comrissioner & Director, Department of Mines & Geology, as per the Mines
B Minerals (Development & Regulations) Amended Act, 2015 and the Mineral
Auction Rules, 2015 issued the notification and notice invited tender dated 30"
January 2018 for grant of mining lease for M/s. H.G.Rangana Goud, ML No 2418
block:

0.9 The e-auction process was conducted in accordance with the mineral auction
Fules 2015 and the tender document for the said mineral and M/s. MSPL Limited
declared ac the "“Preferred Bidder” in accordance with Rule 9{9](iii) of Minaral
(Auction) Rules, 2015, The Government of Karnataka has issued a Letter of Intent

— . 2




{L{_j: MSPL LIMITED

(IR N ==

MINING PLAN
fasimha Iron Ore Mine
(ML No 2148)

with reference to e-auction dated 06,09.2018 for grant of Mining lease in ML No.
2148 block In Dharmapur village, Sandur Taluk, Ballari District over an extent of
60.66 Ha In forest land for @ period of 50 years to MSPL Limited vide letter No.
DMG/MLS/AUC/C'-2148/2018-19/2990 dated 06,10.2018 Ref: Annexure 1.

0.10 ICFRE has Initiated the R & R plan preparation of Swamymalai erstwhile
Marasimha Iron Ore Mine of Mfs. MSPL Limited (ML No. 2418) block, situated in
Kumaraswamy Reserved Forest in Dharmapura village, Sandur taluk, Ballari district,
Karnataka state in association with domain experts and as well as in consultation
with the district administration of Ballari district and the Department of Mines and
Geclogy, Govt. of Karnataka. Accordingly, studies were undertaken in Swamymalat
erstwhile Narasimha Iron Oré Mine (ML No. 2148), classified by the CEC under *C'
Category mines.,

The main objéctives of the study were as under:

¥ Preparation of Supplementary Environmental Management Plan (SEMP) for
incorparating additional environmental safeguards in respect of the leases not
found to be involved in illegal mining.

¥ Preparation of R & R Plan for the mining leases found to be lllegal mining.

¥ Comprehensive environmental plan for Mining Impact Zone (MIZ) for the
areas surrounding the mining leases including all the working leases and non-
working leases.

» Recommending short-term and long-term management measures for
maximum sustainable utilisation of the natural resources as well as area that [s
presently under mining and far the future exploitation, The ICFRE team inspected
the mine and reviewed its statutory approvals as well as assessed the ground
reality of the area with the following main objectives.

¥ To delineate the level of degradation in various environmental aspects, in
terms of physical, chemical, biclogical and sociological aspects dug to mining.

¥ To identify suitable site specific plan for rehabilitation and reclamation plan.

# To provide code of practices and guidelines for pollution reduction, recovery,
reuse and recycle as well as develop a frame work for rehabilitation and

reclamation,
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MINING PLAN

ayasimha Iron Ore Mine
(ML No 2148)

As per the order of supreme court of India dated 30.07.2015; The category of 'C
mines are required to be auctloned.The CEC vide letter No-61/CEC/SC/2012-Pt 1
dated 20.08.2015, has stated that the R & R Plan for the areas under illegal mining
pit/foverburden dump, etc, In respect of C category mines may be prepasd before
auction and SEMP and MPAP may be prepared and finalised only after the auction
hased on the updated baseline data to be provoided by the successful bidder to
ICFRE.

Pursuant to the auction of this lease, Govt. of Karnataka has issued the Letter of
Intent (Lol) vide Letter No.DMG/MLS/AUC/'C-2148/2018-15/25950 dated
06.10,2018, for grant of ML for M/s. H.G. Rangan Goud, ML No. 2148 Block in
Dharmapura village, Sandur faluka, Ballari district, karnataka state over an extent of
60.66 Ha area of forest land to M/s, MSPL Limited.

Therefore, final R & R plan has now been prepared based on the inspection of the
mine lease by the ICFRE tam along with the domain experts and represntatives of
Mfs. MSPL Limited on 24.06.20159, The R & R Plan of Narasimba Iron Ore Mine of
M/s. MSPL Limited (ML No. 2148) of erstwhile M/s. H.G.Rangan Goud of 60.66 ha.
area has been prepared by ICFRE & same has been approved by CEC vide their
letter FNo.2-61/CEC/SC/2017-Pt.III dated 21.08.2019. Monitoring committee has
besn issued a letter No, MC/ R&R f CCA/2148/2019-20/120/3092 dated 03.09.2015.
Ref: Annexure 2.

As per the approved R & B Plan of Narasimha Iron Ore Mine, the annual permissible
production limit of the mine based on reserves, waste dumps, infrastructure facilities
and EC capacity have been worked to 3.00, 0.77 and 1.93 and 5.00 MTPA
respectively. Based on the above, the permissible production capacity of the ming
will be 0.77 MTPA based on waste dump capacity, which is the |least of the four
creteria, The production capacity s subjected to confirming to the overall limit of
production capacity stipulated by the Hon'ble Supreme Court of India for the sector
and conditions being stipulated to the sector from time to time by concermed
authorities.

The mining plan is being prepared in the context under Rule 16 (1) of MCR 20186,
For the 5 year period.
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The following items/particulars obse

“per the approved R & R and also

considered while preparation of Mining Plan are given below:

Tahle 1

sl

i Item,/Particulars

As per approved R & R Plan/Records.

1 Mining Lease

1) The lease was gra_nt&d originally for a pericd of 20 years on
21.07.1992 for an area of 60.70 Ha under ML No. 2148.
The lease was valid upto 20.07.2012,

CEC Joint Survey Tearm observed an area of 21.65 Ha has been
identified a5 encroachment area, comprising of mine pit (581 Haj,
OB dumps {10.97 Ha), roads (0.43 Ha) and othars (4.64 Ha).

31 This Mining Block has besn auctioned by Gowvernment of
karnataka and Issued a Lether of Intent for grant of Mining Leassa
far this auchoned block aver an extent of 60.66 Ha for a pericd of
E0 years to the Mfs. MSPL Limited. Vide leiter N|:-|
DMG/MLEAUCY 'T-2148/2018-19 dated 06.10.2018. !

'Hlﬂing Flan

1) The earlier scheme was approved vide letter No. M5/BLR/Fe-
B2-5Z, dated 26.10.2006. The draft SoM was submitted to IBM on
28.3.2011 for approval.(Source; Provisional R B R)

2) The modified SoM was approved under Rule 10 of MCDRE 1988,
for the pericd 2007-08 oy 2010-11 with a production capacity of
about 5.0 MTPA. was approved by IBEM, woe lether
Mo, MS/BLR/Fe-82-5Z, dated 1.2.2007. (Source: Provisional R & R)
3)The Mining Plan has to be obtained afresh by the “"Preferred
Bidder” to be submitted under Bule 1& (1) of MCR 201&. By
consdenng the MECL data provided In the tender document.

{Ernvviranmentsl
Clearance

1) Environmental Clearance was grantad to the mine wide MaoEF B
CC letter Mos, J-11015/333/2005-14.11 (M), dated 23.12.2005 far
expansion of Swamymalal Iron ore mine from {0.085 MTPA to 1.5
MTPA) Source: [Provisional B B R},

2) Environmenital Clearance was granted vide letter No. J-
{11015/40/2007-1A.11 (M), dated 14.03.2008 for expansion of

i Swamymalal Irgn Mined from (1.5 MTPA to 5.0 MTPA). Saurce:
{Provisional B & R},

{3} The Environmental Clearance has now beéen transferred (n
favour of M/s, MSPL Limited vide letter No. SEIAA B Misc-2019
'dated 13.05,2019 for expansion-of preduction ¢apacity from 1.50

to 5.0 MTPA,
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4 Forast Clearance

1} Forest Cle i I'.:-I:aine:l. vide MoEF B letter Mo, Nil,

dated OF.0F. 2003.

2) MSPL Limited applied to PCCF, Bengaluru vide letter dated
20.02.2019 for transfer of FC infavour of MSPL with reference to
Lol issued to lescee,

3] The lessea applied enling FC i Form - A on 24.06.2019 and
resubmitted on 02.07.2019,

41 PCCF asked us submit C& land vide letter no E office File Mo,
KFDY HOFF / AS-1{MMNG)/51/2018-FC dated 19.07.201%9.

Laase Ared

A per CEC 80.66 Ha in Kumaraswamy Reserved Forest,

=1 Pit

There are two mining pits which have been waorked in the past
(MP-1 & MP-2).

7 Method of Warking

Opencast, A — Fully Mechanized mine:

B Production
Proga sed

0.77 MTPA as per the approved R B R Plan based on dump
capacity

9 Waste Generation

1) Generation of total waste as per the approved R & R the ore to
waste ratio s 1: 0,12 (26368105: 3290357} tons based on the
cross saction prepared by ICFRE.

2] It Is proposed for first five years the ore to waste ratio is 1:0.12
{385 Million tons: 0467 Milllon bons)

I0 |Dumps

11 | Reclamaticn
| Rehakilitation

MEGsUres

& |

1) There are two OB dumps are cbserved in the ML area and both
of them are inactive (ID-1/EID-1, 1D-2/EID-2). Both the dumps
consists of substantial guantiby of sub gradé ore.

2) There is no-ackve dump In the lease area, It is proposad one
| temporaty dump (PTD-1) within the UPL towards 5W comar of the
|lease over an area of 240 Ha with a volume of 0.23 M Cum,

1} Engineering measures have been proposed based on
| hydrological condltion within and outside the lease area along with
|the cost

2) Binlogical measures for dumps, mine pit, haul roads have been
suggasted suilable spacies,

Rs. 266,55 Lakhs Excluding cost of SMP, BMP, Monitaring and
implementation of R & R capacity building, Infrastructure eic,,
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Table Mo 2

Estimated Cost Summary of the Proposed Flan for S10M (ML 2148)® of Mfs. M5PL
Limited,
Sl No Items Total Cost in Lakhs

1 Cu.:;ét. .1'-.'_|r rehabilitation  of éncrnachmmr area (as IF BT
per CEC sketch)

3 Cost of OB dump managemeant 11427

3 Enginearng aiructures for  surface waled 17.60
managemenk

4 Iﬁ.;nrusr&l:ﬂl'l of area under mining and others. - Eh.F2
| . . |

5 |#wenue-plantation on both side of the approch) 3.6H
road

& | AMorestation of area under areen bait. - 6.61

7 Social  Managermeant Flan  (SMP), Biodiversity Ag par the gukdelines ssued by CEC, In respest af
Managemert  Plan  (BMP), Monitoring and "Categery T mine, the antire amaant raceiwed
implementation of ‘R & R plan, capacity buiiding, by way of penalty ett. may be transferred to
Infrastrachiine. ete, SPy  far the purpose _nr making un_ VArkus

amedicrative and ‘mibgative measures in district
Ballari or as decided by task force o b2
conatitted as per the recommaendation of Macro-
l=wal EIA report and the dirsction af Hon'ble
Suprame Caurt of India far mplemantation of &
&R glan and EMP.

Grand Total ' Rs. 266.55 Lakhs

Excluding cost of items at serial No. 7
proposed abowvea

*The cost proposed of R & R In Indicative and may vary based on actual dimensions
of the proposed engineering structures, common schedule rate of Karpataka.

0.11 A fresh mining plan is prepared in the context of under Rule 16(1) of MCR
2016 for approval fram IBM.
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1.0 GENERAL:
a) Name and Address of the Applicant
Teble Mo 3 ) -
Name of Applicant/ lessee/Rule F'r‘E.I'ErrEd Bidder M/s. MSPL LlMITED,-"
45 registration no. Reg. Mo, [BM /199 [ 2011
i 'MSPL LIMITED, Baldota Enclave, Abhera] Baldota
Address
Road, Hosapete
District Ballari
State Karnataka —
Fin tc-de KRS 203 ==
Phﬁne 08394 — 232003,005
Eﬂ. 08394 -232333 =
Mobile No S900256797
Email id meda,venkatalah@mspilimited.com /
i gmall@mspilimited.con.

b) Status of applicant/lessee: Public Limited Company.

(1) The resolution of the company, {ii) Address and ID proof of the executive director
of the company, (Iil) Registration certificate (iv)} A copy of list of Board of Directors

and address/contact numbers with e-mail

Annexure 3.

id are given & is enclosed as

c} Mineral which is included in the prospecting license {For Fresh grant):
Iran ore {for Fresh grant)

d) Mineral which is included in the Letter of Intent/lease deed:
Iron Ore (Hematite)

&)  Mineral which is the applicant/lessee intends to mine:

Iron ore {Hematite)

'i.f} Name of Qualified Person under rule 15{(1) of MCR, 2016 or a Person
employed under sub rule (2) of Rule 55 of MCDR, 2017 {Applicable for
Scheme of Mining only) preparing Mining Plan:
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Address:

Srl. 5. Shivakumar
M.Sc. Geology

AGM (Exploration)
M/s MSPL Limited,
Baldota Enclave
Abheraj Baldota Road
Hosapete — 583 203
Phone: 09900255733
E-mail: shivakumar.s@mspllimited,com

Educational Qualification: Post Graduate in Geology
Professional Experience: 35 years after obtaining the degree,

Copies of certificates are enclosed as Annexure 4.

2.0 N AN IBILITY
aj Lease Details (Existing Ming):

Mame of mine: Narasimha Iran Ore Mine
Lat / Long of tha any boundary point:
Paint "A": {1 st pillar) ;LBC G1-N 157 02' 34.56274" E 76° 32" 05.06352"

Date of grant of lease : LOT has been issued. Yet to be executed.
Period/Expiry Date ' 50 Years / w.e.f. Date of execution

Mame of Preferred bidder/lessee: Srl. Rahulkumar .M, Baldota, IMD, M/s.
MSPL LIMITED

Postal Address:

M/s MSPL Limited,

Baldota Enclave,

Abheraj Baldota Road,

Hosapete - 583 203,

Ballari District, Karnataka,

Phone :{ 08394) 232003,

Fax : (08394) 232333, E-mail: meda.venkataiah@msplliimited.com
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b}  Details of applied/lease area wih=oce map (fresh area/mine)

Table No 4

Forest Non-forest
(i jwaste land,
Kumaraswamy rea (Ha): 60.66 {ii)grazing land,
Reserved Forest Ha (As per CEC) iiidagriculture land,
{Iviothers (specify)

Area (Ha) | Nil

Total lease area: A fresh area 60.66 Ha (As per CEC survey) for preparation of
mining plan.

Districk & State: Ballari & Karnataka

Taluk: Sandur Village: Dharmapur

Whether the area falls under Coastal Regulation-Zone (CRZ): No

Existence of public road/railway line, if any nearby and approximate-distance:

20 Kkm from Sandur town, it can be approached from Ballarl, Hosapete and
Tarangallu Railway station.

Toposheet No. with |atitude & longitude of all cormer boundary point/ pillar:
D43EL2 (57 ASL2). Latitude & Longitudes are in datum WGS B4.

Table No 5
| s1.Mo ML :nrn:;ixundary | Latituda Longitude
=N LBC-01 [N 15°02 34.56274" | E 76° 32' 05.06362°
=2 LBC-02 N-15°02' 23.77176 " | E76°31'53.50217"
WE LBC-03 N 15° 02'56.30705 " | E 76° 31'23.70140
r 4 LBC-04 N 15° 03'02.51540" | E 76°31'31.88420 "
s LBC-05 N 15° 02'S8.78238 " | E 769 31'43.12407 '

Latitude and longitude of boundary corner points will be maintained as per the rule
- L12{V) of MCR 2016, the CEC sketch is enclosed Plate No I. (A5 per Gol Notification

MD:1/15/2015-M.VI Dated:02.07.2015)
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C) Attach a general lecation map 5 ifea and accesc routes. It is preferred
that the arsa be marked on a Survey of India topographical map or a cadastral map
or forest map as the case may be. However, if none of these are available, the area
may be shown on an administrative map.

Refar Key plan Plate No II.
. OVED MIN CHEME ING
any]
3.1 Date and reference of earlier approved MP/SOM: — Net Applicable —

The details of earlier approved Mining Flan of erstwhile lessee of M/s. H.G.Rangan
Gaud. (ML No 2148) are given below! {Source: Provisional R & R Plan).

Tebie o G | : |
MP/SOM Under Period Letter No. and Date of approval
MCR/MCDR
Scheme of Mining | - - Mo, MS/BLR/Fe-82-5Z dated 26.10.2005

'Modifled Scheme | Under Rule 10| 2007-08 to  No. MS/BLR/Fe-82-52 dated 01.02,2017
of Mining of MCDR 19358 | 2010-11

3.2 Detsils of last modifications if any (for the previous approved period) of
MP/SOM, indicating the date of approval, reason for modification.

Mot applicable,

3.3 Review of earlier approved proposal (if any) in respect of exploration,
excavation, reclamation etc.:

‘Not Applicable.

3.4 Status of compliance of viclations pointed out by IBM :

Mot Applicable.
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any Government agency under any rule ar Court of law :

The Hon'ble Supreme Court by order dated 29.07.2011 imposed complete ban an
mining operations and transportation in the areas of Ballar, Chitradurga and
Turkury districks.

3.6 In case the MP/SOM is submitted under rule 11 of the MCDR 2017 or under
rule 17{3) of MCR 2016 for approval of modification, specify reasan and justification
for modification under these rules.

Mot Applicable
3.7 Status:

After the e-auction of iron ore block, MSPL Limited has been declared as preferred
bidder. We have conducted the survey, based on the recent survey provided by the
GoK in tender document, again a team of experts from ICFRE with the help of
domain experts undertook a detailed field inspection of Narasimha Iron Cre Mine on
24.06.2019, verified the updated surface plan.

The R & R Plan of Narasimha Iron Ore Mine of M/s. MSPL Limited (ML No. 2143) of
erstwhile M/s. H.G.Rangan Goud of 60.66 ha, area has been prepared by ICFRE &
same has been approved by CEC. The proposal of reclamation and rehabilitaticn
measures will be taken up as per the approved R & R Plan.
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1.0 GEOLOGY AND EXPLORATION:

a) Topography, drainage pattern, vegetation, climate, rainfall data of the area
applied area/mining lease area:

Physiography of the area ls characterized by two elongated ridges trending MNMNW-
SSE. The western ridge is named as Ramgad range and the eastern ridge is named
as Donimalai range and the E-W trending South East extension of Ramgad range |5
called Kumaraswamy range, The helght of these hill ranges varies between 600 m to
1100 m from M5L. S

The core zone or the lease area is situated on the hill tep with ground levels varying
from 970 m RL to 910 m RL in the south-eastern side and 960 m RL to 870 m RL In
the northern side and western side and 960 m RL to 900 m RL in the south and
south-eastern side, The areas on the eastern and north-eastern side are at higher
levels,

The Sandur Schist Belt area of Ballari district experience dry semi arid climate with
annual rainfall varying from 40 ¢m to 80 ¢m. The monsoon begins in June first week
and continues up to September and winter from the month of October to January is
somewhat pleasant. However, hot to very hot summer is from the month of
February to May.

b) Regional Geology with reference to the lease area:

The Ballari-Hospet region forms a part of the 'Sandur Schist Belt. The rock
farmation belongs to Iron ore stage of Dharwar group of Precambrian schistose
rock. The lithological units include green stones which are the metamorphosed basic
ignecus rocks occupylng the wvalley regions, with Phyllite-quartzite’s forming the
canoe-shaped amphitheater of hills, trending NNW=-SSE and enclosing Sandur. The
Phyllites are locally Shaly and the Quartzite's are of the nature of Banded Hematite
Jaspers, and Banded Hematite Quartzites, inter banded with each other.

The Banded Hematite Jaspers, the important source rocks for the lron ores In the
Area are prominent in the Northern and Western part of the ranges, whereas the
associated Shales become prominent in the Southern and Easten parts of the-area.
The jron ores form a capping over the guartzites and Shales and overlie a sequence
- 08f Manganiferous Phyllitic rocks. Lateritisation is widespread in most of the flat
Eepred ridges.

13
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Structurally, the Sandur hills form a tightly folded synclinorium, plunging gently to
NMMW and the hill ranges broadly delineate the folded limbs of synclines, with close
repetition of strata due to minor folds. The strike of the ore bodies Is generally
parallel to the trend of the hill ranges and dips are often steep, being vertical at
number of places. Opposing dips towards NE and SW are found in the Ramandurg
and MEB ranges. The iron ore deposits of NEB range from a part of the Ballari-
Haospet group of iron ore deposits and occupy the Northern tip of Sandur
synclonorlum, These deposits lie on the Northern flanks af Sandur basin.

c) Geology of the area, shape & size of the ore deposit, disposition various litho-
units indicating structural features if any etc.,

Geologically the iron ore deposit at Narasimha Iron Ore Mine belongs to Donimalai
formation. The general strike of the formation 15 NW to SE and iron ore crop Is
visible all along the strike length of 1200 m, The width of the deposit varies from
160 m to above 200 m. The dip is 65° to 70° The rock formations in the mine lease
area are as follows:

Laterite mixed with iron ore
Banded Hematite Quartzite (BHQ)
Iron ore reef

Phyllite / Shale

The deposit occurs as a reef (at 45% Fe cut-off), Although there are no structural
disturbances observed in the lease area, the recovery of iron core is 90%. Balance
10% constitutes intercalated waste such as shales/phyllite, BHQ etc.

_Hema'titic Siliclous Dre are characterising by alternate bands of hematite and
siliclous material, BHQ are originated in mid-oceanic condition/transition zanes, by
volcanic erupticn process, it indicates it s a hard rock/BHQ:

A5 per the prepared borehole data, longitudinal & vertical sections and analysis
FEport the depth persistent of litho-logies are varies. The deeper boreholes cross
‘Sections analysis indicates the percentage of silica content is Increasing and
hardnas.s of BHQ rock Is also increased.
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After plotting the ore body In LV section, it indicates depth persistent of litho-logs
varies, due to considering these geaological, lithological & analytical results. Based on
the geological setup of the ore body the iron ore analysis +35%Fe to 45%Fe Is
meagerly -and not consistent so that, we have not assessed / calculated Heamatatic
Sillceous Iran Ore.

d)
(i} Mame of prospecting / exploration agency : MECL

(i)  Address: Mineral Exploration Carporation Limited, (4 Government of india Enterprises)
Dr. Babasaheb Ambedkar Bhavan, High Land Drive Road.- S
Seminary Hills, NAGPUR - 4440 006
{iii} Phone; 07122510310
E-mail: headbd@mecl.gow.in

e) Details of prospecting/ exploration already carried out:

i) Number of pits and trenches indicating dimensiong, spacing etc. along and
across the strike/ foliation with reference to geclogical plan.

There are two mining pits, which have been worked In the past {MP-1, MP-2},

MP-1: It Is located in South direction and about 1/4 Its-area is encroached towards
South East direction (EP-1) and another encroachment of this mine pit (EP-2) is
observed towards Eastern direction. The top RL of the pit Is 978 m and bottom RL is
805 m. The bench height Is 6 m and its width is about -8 m. The encroached pil
(EP-1) has 7-8 benches, The bench height is 6m and width is 6-7 m.

MP-2: This pit Is located towards Northern side of ML area includes its extension. A
Small portion of the pit was encroached (1.12 ha) towards NW slde of the lease {EP-
'ﬂ and a minute portion is encroached (0.01 ha) towards eastern side (EP-3). The
fop RL of tha pit is 942 m and bettom RL Is 905 m. Bench height is about 7 m and
“Width s about 10-12 m. Several heaps of mineral stacks located at the centre of the
- Pit The top RL is 917 m and bottom RL is 910 m.

Tﬁé- extensive mining operations were carried out by earlier lessee and existing pit
“dimensions are given in below.
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Table 7

| Pit MNo.of Hieght of rﬂlﬁm; ni’r:‘la:zztglt :';,Ig?; Top Battom |
E' - E-en:hes.. h_enchem[m] (e} m) pit FLL!{m]. RL{m}
MPFL Lo B-5 =5 714 87 978 305

Mp2 46 | 7 10-12 480 255 942 805 |

i) Mumber of boreholes indicating type (CorefRC/DTH), diameter, spacing,
inclination, collar level, depth etc with standard borehole legs duly marking on
gealogical plan/ sections,

The drilling was taken up to estimate the iron ore reserves, MECL conducted core
drilling and RC drilling involving 3280.70 m in 48 boreholes, 3174 samples were
analysed,

The summary of diamond Core drilling boreholes and RC  drilling boreholes that
have been drilled at the spacing of less than 100 m interval and between two
tonsecutive holes, along strike Interval drilled by MECL .

Tabie 8
Mo of Boreholes “Total depth ! Pl'ﬂi-pE;:l:EEl by
Yeur Corne RC Care RiC |
| driing | driing | drlling | drilling
| 2015-16
PRty to 10 38 | 57970 2701.00 MECL
| March 2016

Source: MECL exploration data as provided along with the tender dotument during e-auction
Sprocess,

Th? detalls of bore holes are marked on Surface plan, Geological plan/ Cross
iiﬂﬂ'ﬂl'lﬁ Please refer Surface plan, Geolagical plan and Cross section & Longitudinal
* Section. The detgils of drilled boreholes by MECL Is enclosed as Annexure S
tespectively.
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i} Cetails of samples analysis indicating bype of samples (surface/sub-surface
from pits/trenches/boreholes etc.) Complete chemical analysis for entire strata for
all radicals may be undertaken for selected samples from a NABL accredited
Laboratory or Government laboratary or equivalent, Entire mineralization area may
be analyzed meter wise with 10% of check samples. (At least for 10% of total
samples may be analyzed in accordance to BIS and reports from MNABL
accredited/other government laboratory ).

Coemplete chemical analysis of entire strata for all radicals were analysed at MECL
laboratory, Utllitles Complex, Nagpur by XRF method. {Source MECL report).

iv) Expenditure incurred in varicus praspecting cperations.

Mot Applicable.

I f) The surface plan of the lease area may be prepared on a scale of 1: 1000 ot
1: 2000 with contour interval of maximum of 10 m depending upon the topography
‘and size of the area duly marked by grid lines showing all features indicated under
‘Rule 32{1){a) of MCDR 2017.

“The'surface plan of the lease area has been prepared an a scale of 1:2000 is
enclosed as Plate No. I1L,

ﬁ} For preparation of geological plan, surface plan prepared on a scale of 1t 1000
}'_iJ'r. 1: 2000 scale specified under Para 1.0 (F) of Part A of the format may be taken
&5 the base plan. The details of exploration already carried out along with
?;E_f;lppﬂrting data for existence of mineral, locations, proposed exploration, various
Jithe units along with structural features, mineralized/ ore zone with grade variation
';.Tf..@ﬁ!;f may be marked on the geological plan along with other features indicated
Sunder Rule 32(1)(b) of MCDR 2017.

. After the e-auction, preferred bidder M/s. MSPL Limited updated the surface plan.
“UNe Ifon ore exploration in the area was carried out systematically by diamond core
ing B RC drilling by MECL along with supporting data for existence of mineral,
iﬂle-Er, proposed exploration, various litho units along with structural features,
"l’?ﬁ“zew ore zone Wwith grade variatdon if any may be marked on the geotogical




‘ifi_;: MSPL LIMITED

ma O THR

INIMNG PLAMN
mha Iron Ore Mine
ML No 2148)

The Geological plan of the lease aredufjas ®eepFTepared on a scale of 1:2000 is
gnclased as Plate Mo IV.

h) Geological sections may be prepared on natural scale of geclogical plan at
suitable interval across the lease area from boundary to boundary.

The Geological cross sections (CS) of the |ease area has been prepared by
considering the MECL borehole data and updated on a scale of 1:1000 is enclosed
as Plate No V & Longitudinal Sections (L.V) on a scale 1:1000 is enclosed as
Plate No VI.

i} Broadly indicate the future programme of exploration with due justification (duly
marking on Geological plan year wise location In different colors) taking into
consideration the future tentative excavation programme planned in next five years
a5 in table below:-

The summary of the exploration carrled out so far as explained in above para and
data incorporated for preparation the mining plan. The friable iron ore mineralized
area occupied in 48.00 Ha and it Is covered under G1 level of exploration. The
complex nature of mineralization of this mining block few bore holes are proposed to
drill to ascertain to continuity of mineralization. By taking Into conslderation the
future tentative exploration programme planned in next five years is given
below.{ Locations of proposed boreholes are shown on Geological plan)

Table §
P £ : :
Year Section ephis Depth (m) Inclination Remarks
Boreholes
S1 PEH-1 30 op=
I . 52 PBH-2 [ 70 ape
[ 1 =N fi— To fulfill the
1= | 53 - ane
i ! !JE'H 3 | HD | : L UNFL norms, to
] T =3 PBH-4 60 70° | know the width
- S4 | PBH-5 60 g0 ° and depth of
[ > ' - ore body
R i PEH 5 50 . £ behaviar.
PEH-7 Fi] 50e
PBH-8 70 0=
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S6 PBH-9
56 FEH-10 g0 70°
- 7 PBH-11 70 soe |
g7 PBH-12 a0 g0°
— S8 PBH-13 50 g0
59 PBH-14 110 700
WY 510 PBH-15 110 70°
s10 PBH-16 119: | 700 e
= 511 PBH-17 60 | gpe
; 512 PBH-18 110 700
: 513 PBH-19 50 gge
513 PBH-20 60 | 70°
- i:nthl ﬂeterage 1400 |

. PBeserves and Resources as per UNFC with respect to the threshold value notified
: 1BM may be furnished in a tabular form as given below: (Area explored under
erent level of exploration may be marked on the geological plan and UNFC code
area considered for different categories of reserve/ resources estimation may

0fs. The production capacity based on dump capacity as per approved R & R
MTPAL Feasibllity report along with financial analysis for econamical viability
BOuce 0,77 MTPA |5 enclosed as Annexure 6.
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Updated the geolegical plan & cross sectiens the reserves/resources calculation
cross section method, category wise reserves/resource are  reclassified .as aon
01.06.2019 (Under UNFC Category) the ore & development quantities are given in
Annexure 7.

I) Mineral Reserves/Resources:

Mineral Resources: (Mineral resources may be estimated purely based on level of
exploration, with reference to the threshold value of minerals declared by 1BM).
Recarves estimated by detailed exploration (G1) Invelves the detailed three
dimensional delineation of a regular deposit achieved through sampling such as
bench sampling, spot sampling, bore hole sampling and updated the geclogical plan
Er_ cross sectional method, the calculation of reserves/resources cross section wise,
categary wise reserves/resource are reclassified as on 01.06.2019 (under UNFC
Category) Is given below.

Table 10
‘Level of Exploration | Resarves/Eesources i million | Grade (WE.AvG. Feta)
| tons fas per MECL)
| G1 - Detalled explaration {111) 47.43 |
; (121 % £322) 0:96 |
| Sub Total 48.40
! {211) 14.12 AL 45% Cut-off
. | {323) 00,81
; | Total: 63.33
tﬁ.g = General exploration : -
- {53 Prospecting - -
| GF - Reconnaissance - =1
= Total 63.33 '

}Pi“bﬁ’ study and economic evaluation of deposit based on various factors such




silicious material, BHQ are Dr:glnated in mld u:-Eaml: condition/transition zones, by
yalcanic eruption process, it indicates it is @ hard rock/BHQ.

Ag per the preparéd borehole data, longitudinal & wvertical sections and analysis
report the depth persistent of litho-logies are varies, The deeper boreholes cross
sactions analysis indicates the percentage of silica content Is increasing and
hardness of BHQ rock is alse increased,

After plotting the ore body in LV section, it indicates depth persistent of litho-logs
varies, due to considering these geological, lithological & analytical results. Based on
the geological setup of ore body the Iron Ore analysis +35%Fe to 45%Feis
meagerly and not consistent so that we have assessed / calculated Heamatatic
Siliceous Ore. If at-all while mining producing +35%Fe to 45%Fe try to stock in
separately.

Entire lease area has been explored fully., All the samples were analyzed WtAvQ.
B8.B4 % Fe, There is no sub grade mineral.

a) Mining Method  : Open Cast Mining
= Recovery factor @ 90%
Mining losses : 105
Procecsing losses: Mil

b} Cut-off grade, Ultimate pit depth propased.

-_R_Es&rvasfﬂesuurces are estimated at 45% Fe Cut-off, The quality of the iron ore
'FI_E;_EEWES of the lease area is having WtAvg.Fe is 58.84 9% Fe with respect to
- Uitimate pit depth.

;'-i]- Mineral/ ore blocked due to benches, barriers, pillars, road, railway, river,
E'Flia reservoir, electric line and other statutory barriers etc, under forest;
Sﬂﬁctu-ﬂr‘les etc. where necessary permissions are not available,

_- Geological & Met Geological Beserve have been estimated by MECL, bulk
sity of 2.47 t/ Cu.m considered for calculation purpose. Mineable reserves have
__ it been estimated.

; As bulk density assumed in the estimation of reserves is high, cansidering the
EiUre of the ore characteristics the bulk density considered as 3.47 t/ cu.m and

21
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EECYES O35 neab]e by ICFRE, the details of

g584 recovery of the net geological
reserves |5 as tabulated below,

Tahle Noll (Quantity in Million Tones)

Category = UNFC Geolagical | Net Geological Reserves Mineable reserves
Code Fesaryas | [90% Geclogical at 95% recovery
[MECL) Reserves by MECL) !
Proved 111 68.37 61.53 58.45
Prabable 122 2.00 1.8 1.71
= Total 70.37 63.33 60.16
! Grade Wt Avg, 58.B4%

i
B

‘Based on the detailed exploration data conducted by MECL, 50 m on either side of
the iron ore intersection of the berehole has been placed under (111), the next 50
rmounder {122}, However, based on geological inference and the behavior of the iron
ore formations an influence of 10-15 m along the down depth has been estimated
“and placed under (121) category of UNFC.

:-'i‘j Based on the MECL data MSPL Limited has been reclassified the reserves /
resuun:es and re-estimated. By considering the MECL sections the area where the
btlre holes are drilled st 100 m interval, the reserves are categorized as proved
" reserves (111) to the lowest depth, beyond that lowest depth the reserves are
MQDTIEEH as probable reserves (121 & 122). Some reserves are beyond ultimate
_]iﬂ: limit and are categorized as measured mineral resources (211). Some of the
"rEsewes are beyond the ultimate pit limit and beyond the proved depth area
; orized as Inferred Mineral Resources (333). The reséerves [/ resources
£k culatmn by cross section method, category wise are reclassified as on 01-06-
" 2019 (under UNFC Category).
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Table 12 o
! Cluantity in [
UNFC Code filign: | radeSmEEe
tons _
" A, Total Mineral Reserve |
Proved Mineral Reserve 111 47.43
[ Probable Mineral Reserve 121 and 122 0.96 |
' Sub Total 48.40
B. Total Remaining Resources
Feasihility Mineral Resource 211 14,12 o
'.‘ Prefeasibility Mineral Resource 221 and 222 T Ar45o: Fa
~ | Measured Mineral Resource 331 - Cut-off
[ Indicated Mineral Resource 332 ii
-.Inﬁ!rred Mimeral Resource 333 0.81
:Ri&tnnnalsgance Mineral Resource i34 =
=i Sub Total 14.93
{Total Paserve (111) + Resources(211+333) 63.33

. Noter It may not be possibie to quantify grade wise reserves, as normally there is considerable
\ warlation in size and grade distribution within the ore zone, which results variable recovery factor and
Bulk density, Thus tonnages arrived are lentative.
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2.0 MINING
A. OPEN CAST MINING:

a) Briefly describe the existing as well as proposaed method for excavation with
all design parameters indicating on plans/sections.

Existing: It is an open cast mechanised mine on the top of a plateau. The lease
area is a hilly terrain. Mining was carried out by mechanized opencast method by
means of HEMM eguipment. The development of the mine is systematic. Wheel
loaders and tippers were used for loading and dumping of waste materialfore. The
‘haul roads are maintained well with gentle gradients. —

There are two mining pits, which have been worked In the past (MP-1 and MP-2).

'H_P-:L: It is located In South direction and about 1/4 its area is encroached towards

‘Soputh East direction (EP-1) and another encroachment of this mine pit (EP-2) ls
. phserved towards Eastern direction. The top RL of the pit is 978 m and bottom RL is
~ 805 m. The bench height is'6 m and its width is about -8 m. The encroached pit
& (EP-1) has 7-B benches. The bench height |s 6m and width is 6-7 m.

“MP-2: This pit is located towards MNorthern side of ML area includes its extension. A
‘Small portion of the pit was encroached (1.12 ha) towards NW side of the lease
i EP -4} and & minute portlon is encroached (0.01 ha) towards eastern side (EP-3).
The top RL of the pit is 942 m. and bottom RL is 305 m. Bench height is about 7 m
Emd width s about 10-12 m. Severdl heaps of mineral stacks located at the centre of
FEhu pit. The top EL is 917 m and bottom EL is 910 m.

'I’!'[E operations involved mining of the cre and waste by drilling and blasting. Ore
e -'u*ﬂted from the mine was taken to the mcll:lile crushing and screening plant In

i'-rn dumps (Within Lease):
2 are two OB dumps ocbserved in the'ML area both of them are Inactive,

JEID-1: The OB dump {ID-1/EID-1) is located on the north-eastern side and
af the dump is |ocated putside the ML area towards eastern side {EID-1} A
ortion-of the OB dump i5 within in the ML area (ID-1). The top RL of ID-1 is
Fand the bottomn RL is 942 m. The height of the ID-1 dump is about 28 m and
ved two terraces and the slope angle is about 50 degrees.
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grasses. At some places, deep guilies and rills are observed all along the slopes of
EID-1, There |s a loose boulder toe wall cbserved below the EID-1.

The toe wall was completely broken and damaged and it was filled with OB material
and hence it has to be re-constructed. The top RL of EID-1 is 977 m and the bottom
BL Is 848 m at the toe. The height of this dump is about 129 m and slope angle is
60 degreas, No bio-engingering measures are made.

ID 2/EID 2: The OB dump Is located on south-western side of the Mine Pit (MP-2}
and its major portion is located within the ML area (ID-2). Only a fraction of the
dump i.e., bottom of the dump is encroached towards western side (EID-2). The
durmnp is partially stabilized with Eucalyptus tereticornis and Acacila auciculiformis. It
l5 located in the Marth-western part of the ML area. The top BL of ID-2 5963 m and
the bottom RL Is 865 m. The height of the dump is about 98 m and slope angle is 50

_dE'I_Il!'EE:E
‘Active dump (Within Lease): Thera is no active dump in the lease area,

. Mineral stock : As assessed by the DMG, Hospet, stocks of about 11814 tonnes of
Jlumps, 18114 tonnes of ROM and 7913 tennes of fines are lying in the mine.

Anfrastructure : There is no infrastructure in the lease area.

.Rl'ﬁpnszl:l' The existing geometry of the benches are irregular, it is proposed to
“maintain the height of the bench is 10 m and width of bench will be more than 10 m
“with road gradient maintained at 1:16. Pit slope angle will be at 36° to 45° and
'__Hm:h slope-angle will be 70° It will be maintained as per statutory reguirement,
}H:Irﬂ benches are being providing with connecting ramps which Is having the gradient
f) 115 with hair pin curves and in cases where the bench to bench connection at the
‘_r r'll,-’I'acE the gradient Is 1:10 will be mentioned for a distance of not exceeding
; ﬂ'ﬂ'rr'l 285 per the statutory requirements,

Ma asimha Iron Ore Mine is being operated by open cast mining method with high
1hd nlzatlﬂn comprising of hydraulic excavators and dumpers combinations. It s
DEEd to work fully mechanized method of operations.

':f_"EEEHl'. EL minimum m RL s 905 and maximum m RL is 980, The advance of
NES will be extended towards north west to south east making pits from top to
by slicing method during the first five year period.,

P Oposed to dump in PTD-1 within the UPL towards SW corner of the |ease over
2 0f 2.40 ha with a volume of 0.23 M.cum. The maximum height of the
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ks
proposed dump is 30 m with each terra height and B m width respectively

with -overall slope angle of 282,
The extracted iron ore will be temporary stacked near to the mobile crushing plant
within the working pits.

it |s proposed to work between coordinates E 663700 to 664980 N 1663400 to
1664500 for five year plan period.

b) Indicate year-wise tentative excavation in cubic meters indicating
development, ROM, pit wise as in table below.

e per R & R, the production capacity has been fixed-by CEC-8s-0.77 MTPA. —
Accordingly, the yvear wise In-situ tentative excavation |s proposed for the first five

‘wears is as follows:
e In-situ Tentative Excavation ; Table No 13

Total To ROM {Cum ) ROM/ Waste
il ¥ Tentative & :]II DB/SE/IR Minarad  Ratio (in
Year Pit Mo Ecavation fc:m] {(Cum) Ore (Cum)* Minzral Rajack Cum}
{Cum] Reject {Cum}
1 =—| 3 2 5 3 7 8 E
221902
= &£ . - 1022
1 zmzzz_ e RB3I20 (770000 tons) 2
221902 .
. 269796 - 47594 (770000 tons) t.cu.z:—._
Working 271902
Pit-1 & 11 | 270344 & 4B442 (770000 tons) : 1:0.22
| —= 221902
| ZeZIR0 - LRHE b I:TI'?I]-IZI:;ID tDrrs] - . 1:0.18
1 1 1 }
: 221902
- - - - 1:0.2
| R el (770000 tons) | | £
' 1109510 ‘ i
1343195 - - - 1021
it (350000 tons) .

E: tonnage of the ore may be arrived by computing approximate bulk déﬁaiw and
¢ factor as these data are variable and may be sstablished on time series.

'Rﬁl'“l ore produced from this mine will be crushed and screened, the ore

-Epatched to MSPL Peliet Plant for its captive use, Physical specification—of
s =10 mm, the chemical composition of processed ore at 45% Fe cut-off

Wt Avg. 54.76% Fe for the five years plan period.
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vear wise section wise production 3teddveh Fment the perlod LILIILIV & V is
enclosed as Annexure 8 (A) to 8 (E).

I1. Dump re-handling (for the purpose of recovery of mineral):

There is no proposal for dump re-handling {for the purpose of recovery of mineral)
for first five years.

c¢) Enclose individual year wise development plans and sections showing plt layouts,
dumps, stacks of mineral reject, if any, etc, in case of 'A' category mines.
‘Compesite development plans showing pit layouts, dumps, stacks of mineral reject if
-'z.nv, etc., and year wise sections in case of B’ category mines,

It is proposed to work in 51 to 513 sections between coordinates E 663700 to
BEJOE0 N 16863400 to 1664500 for mining and allied activities. The exploitation will
‘under these sections for five year plan period.

It is proposed to dump in Proposed Temporary Dump PTDL. The overburden mainly
— tonsists of shale, Ferruginous Shale, BHQ & BMQ is ganerated 0.467 million tonnes)
~will be disposed on proposed dump PTD1. If at ali while mining producing +35%Fe

*to 459%Fe try to stock in separataly,

Table No 14
Year Blocks / Pits Dumps |
E— Top (mRL) | Bottom (m RL}
| 980 Q70 PTD-1
i1 990 980 PTD-1
i 1000 Qg0 FTD-1
v 1000 ag0 PTD-1 |
= 1000 980 PTO-1

'E.[_t..wlﬁe development plan proposed for the next five years is depicted on
and sections, Refer Plate No. VII A to E. and vear wise, section wise
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I year: It is proposed to work in maTHpi e and waste in 51,52,511,512 and
£13 sections. The bottom of the RL Is 890 and top of the RL |s 980, It |s proposed to
maintain the helght of the bench is 10 m and width of bench will be more than 10 m
with road gradient maintained at 1:16. Fit slope angle will be at 35% to 45° and
bench slope angle will be 70° The generated waste will be disposed on proposed
temporary dumps PTD-1,

-II year: It is proposed to work In maln pit for ore and waste in 51,52,53,510,511,
‘512 and 513 sections. The bottom of the RL is BB0 and top of the RL is 98B0, It Is
proposed to maintain the height of the bench is 10 m and width of bench will be
more-than 10 m with road gradient maintained at 1:16. Pit slope angle will be at 35°

to 45° and bench slope angle will be 70°.The generated waste will be disposed on
proposed temperary dumps PTD-1,

-:I.TI year: It |5 proposed to work in main pit for ore and waske In

'él 53,58.510,511, and 512 sections. The bottom of the RL is 870 and top of the RL
'3-15 980, It is prupused to maintain the height of the bench is 10 m and width of

henrJ'l will be more than 10 m with road gradient maintained at 1;16. Pit slope angle

_fl”.’-._'ill be-at 35° to 452 and bench slope angle will be 70°.The generated waste will be
= disposed on Proposed tempoerary dumps FTD-1.

'_.itear: It is proposed to work in._ main pit for ore and waste in 52,53,59,510 and
2 sections. The bottomn of the RL is 870 and top of the RL is S980. It is proposed
maintain the height of the bench is 10 m and width of bench will be more than 10
fith road gradient maintained at 1:16. Pit slope angle will be at 35° to 45° and
slope angle will be 70°.The generated waste will be disposed on Proposed
porary dumps PTD-1.

V year: It is proposed to wark in  main pit for ore and waste in 52,53,59, and S12
' kNS, The bottom of the RL is B60 and top of the RL is 980. It is proposed to
#if tha height of the bench Is 10 m and width of bench will ba more than 10 m
| foad gradient maintained at 1:16. Pit slope angle will be at 35° to 45° and
=3 ope angle will be 70°.The generated waste will be disposed on Proposed
orary dumps PTD-1.

Hdevelopment means side burden, over burden consists of shale,
/soilfclay, dump material, BMQ & BHG. The intercalsted waste means
ate phyliite / shale bands in the mineralized friable iron ore zone s
(233685 Cu m or 467370 tonnes i.e. 0.467 milion tonnes} will be
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disposed on proposed temporary dumg TO1. The vear wise waste generated is

as follows:
Table No 15
= Valume {Cuw,m) Tang
Davaeiopment Intercalmted
Yiar Development ;::i":iﬁ:l Total {n;l-. E ;'...' m_-}ti .T: J—z t | Total
" 23664 24656 | 48320 47328 46312 86640
.lI 23238 24656 17894 48476 | 493131 DLrad
' 1T 23786 24656 48442 e P 49312 06884
J.w 15822 ' 24656 40478 31644 49312 BO95E
= S3Res | 24656 | dassi 437790 | 49312 | 57102
110405 | 123380 | 233685 220810 246560 46F370

B: The development means side burden, owver burden consists of shale,
& H_afe,-"s:afl,-"clay, dump material, BMO & BHO. The intercalated waste means
iediate phyllite / shale bands in the mineralized friable iron ore zone.

; _pﬂtﬁbe briefly giving sallent features of the proposed method of working
_75: cating category of mine.

: jmha Iron ore ming is "A" category fully mechanized mine it is proposed to
J:I‘g' apencast mining method. The height of the bench is 10 m and width of
o ..1" be 10 m and above with gradient maintained at 1:16. Pit slope angle will

sent RL minimum m RL Is 905 and maximum m RL is 980, The advance of
Wil be extended towards north west to south east making pits during the
2 year period,

1:'5é|:| to handle the {maximum quantity) for ore and waste is considered
tjnr]-purpﬂse, are [s 770000 tons (221902 Cu.m) and waste Is 87102 tons
,:_-??‘“} respectively is considered for Drilling, Blasting, Excavation, Hauling &
Bertation of Ora & Over Burden,
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Drilling calculation: The strata are so ofte ci=and drilling reguirement will be very
less, We will also use rock breaker for medium hard rock. However, considered 20%
drilling & blasting is necessary.

‘Ore =Burden & Spacing =3m X 3.5m
Aield /m of drilling = 36,43 tons (3 x 3.5 x bulk density 3.47 tons/Cu m)

‘Drilling required-for ore (770000%20%=154000) = 154000/36.43 tonsfcum of

drilling
= 4227 m+ 10% sub grade Drilling (423 m of drilling) Total meters drilling in ore

4650 m.

pg‘ureln-pment = Burden X Spacing = 3.3 mx4m
".ﬁel-:l /m of drilling = 28 tons (3.5x% 4 ¥ bulk density 2 tons/Cu m)

= r‘IIFlng required for Development (97102*30%=1040) =97102/28=1040+10% sub
’._: —-- drilling {104} Total mt drilling in Development =1144.

STING: - After Completion of drifling operation, depends on the reguirement, the
asting arsa will be decided. In this process, normally explosives (slurry
losives, ANFO, LOX etc.,) will be filled in drilled holes and blasted by using defay
natars, card relays. We will also follow certain parameters of charge per meter
ﬂ[ng in-different strata. It varies from 2.4 to 3.5 kg per m from strata to strata

Fea Lo area,

maximum charge of explosives per delay is usually 100 to 150 kgs. Delay
_::rrs / card relays are being used to maintain delay in between holes/rows.
E:Elng done to achieve better fragmentation and to reduce ground vibrations.
Blasting Is used to prevent fiy-rock from damaging human habitats and
res. Secondary blasting is the process of blasting for further reduction of size
L §1¢FE generated during primary blasting. Rock breaker mounted on hydraulic
“ Wik be used to avoid plaster and pop shooting.

il meters x 3.5 kgs/ m = 4650 % 3.5 = 16275 kas
“Orill meters x 2.4 kgs/ m= 1144 x 2.4 = 2747 kgs

=946 tons/kg
10.6 tons/kg
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Magazine: Presently we are not havin e |licence, it will process for grant af
magazine licence, Ammonium nitrate LOX licence etc. We will use explosives by
putsource depends on requirement.,  Explosives are arranged from authorized
dealers as and when required as per stipulated conditions,

EXCAVATION:  After blasting, the ore/waste will be in laose/fregmented stage.
;ﬁsw_ will engage HEMM like, hydraulic excavators having bucket capacity ranging
fram 1.0 m3 to 3.0 m3 to excavate the loose ore/waste and loading into
'.pem;dumpers. These hydraulic excavators are of HSD operated and having all
_ j;afab,r features with AC cabins. Proper care will be taken to avoid mixing of ore and
waste durlng excavation of contact zones. We will also engage reck-breakers—for

:aﬁavatlun depending on the strata,

1A .I_.ILING & TRANSPORTATION OB and ORE: Ore and OB will be transported by
-: ;nq 16 Tonnes Tippers or 30 Tonnes Dumpers, We proposed an alternate to route
'=; fransport the jron ore from the lease area (as per the approved R&R logistic

i
Qe - Ore will be transported from blasting face to meblle crusher/stock nearer to
e, The stock yard material will be again loaded by loaders/excavators to

EFS J Dimpers and will be fed to the crusher.

mebile crusher will be located in lease area depends space availability, and It
100% -10mm -is produced out of the crushing and screening plant. The

il utilized for the dispatch of products from stock piles/crushers.

t = Waste will be loaded by hydraullc excavators to 16 Torne Tippers/30 Tonne
3 @nd it will be transported to the designated dump vyards for systematic
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Calculations:

1. Maximum guantity of the ore to be handied for the period 770000 tons (221502
Cu.my) par annum.

2. Maximum gquantity for the of Waste to be handled for the pericd 97412 tons
(48551 Cu.m)-perannum

Assumptions & considerations:
1. Mo, of effective Mine working days -280 days
2. No, of hours working —12 hrs (2 shifts) == =

3. Average Capacity of Excavator -275 TPH of ore and 150 cu. mts of waste
per hour (it varies depends on machine model)

4. Average drill capacity -15 m per hour (It changes depends on strata)
5. Actual working hours of machine per day =7 hrs

6. Yield per mt of drilling: QRE-40.42 tons and WASTE -28.0 tons

7. Powder factor expected: Ore=10.5t/Kg, OB=10.6 t/Kg.

?'fr_HE reguirerment of machinery has been calculated by considering the 80-90%
“avaiiabiiity of machinery and all parameters as discussed above is given in table,

Table No 16

Mo. of " | i
No, of Capacity: | wisghl Mo. of | Capacity per Ranvais
days | hours year
nes
280 Z75 TPH i = 70000 tons
97417 toris | Capacity per year will

280 273 TPH 1 & | change year to year as
per area af working

Yo adjust welghment o
16 fonngs/ 10 tonnes

280 100 TPH 1 &
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“Excav-Dump
JEmv B 150 TPH
Misc.works i—— i | - I ||
Excavalor- s
| Stand b h :
| spare and by machinerny
25/30 |
Cumpers 280 FeRars 12 b including spare capacity
| | Internal movement/other
Tippars 280 16 toners id b | irarks = it g sipeiea
ol ZE0 15 meshr 1 B | 5381 mks [
| Mine pit ; stock yards &
1] 150 TPH L ] :
Wheel Lﬁﬂd&ﬁ | 28 ! | et o
| Water Tankers' | 5 | o —
[ Mobile | Design capacily is 150
Crushimg®Ser | 250 150 TPH 2 ] 319178 tons TPH. 92 % of crueshing
eaning plant capacity considarad. |
4 Boad grader | 1 |

Reguirament of I"l'lﬂCHlE‘lEl"'p' CEl-IZI.HEtEI:I tI-HSEI'." an BEE'..II'I'I::II'.II:II'E and It may IZI'IEI"IQE depend. on practical |
itions area and year,

@5 per the requirﬂmertt of machinery it will be hired J capltalized for the -:||:|E|T:|t||:|n of
he mine.

_ ecovery factor: The geomorphologic setup of the iron are depasit has hesn well
&5 ablished in this sector. The ore deposit Is mostly soft and flaky in nature and
hence drilling and blasting may be required except in hard ore zone. Mining has
‘Been done by open cast method deploying heavy mining machinery like ripper and
er, excavator and |oader for extraction and loading purpose. Dumpers/tippers
used for transportation of mineral from the ming. Intercalated waste cannot he
d by machinery, hence we have considered as 90% recovery for ore, and 10%
e the mining loss & processing loss Is nil.

#5Cribe briefly the layout of mine workings, pit road layout; the layout of faces
ites for disposal of overburden/ waste along with ground preparation prior to
: of waste, reject etc. A reference to the plans and sections may be given,
& OF ultimate size of the pit is to be shown for Identification of the suitable
s rrg Site.
.F"J'E'F—'d to maintain the height of the bench is 10 m and width of bench will be
' n 10 m and above with gradient maintained at 1:16. Pit slope angle will be
0 45% and bench slope angle will be 70°, The present RL is 905 minimum m
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RL & 980 maximum m RL. The advance of Benches will be extendad towards north-
wesl to south-east making pits during the first five year period.

It is proposed to work between coordinates E 663700 to 664980 N 1663400 to
1664500 for five year plan period.  The exploitation will be under this pit for five
vear plan period. '

It is propaosed te dump in Proposed Temporary Dump PTD1. The averburdan mainly
consists of shale, Ferruginous Shale, BHQ & BMQ is generated 0.467 million
tonnes (233685 Cu m)

At present there |s no area for dumping. One new proposed temperary. dump have
been identifled within the ML area wlll be disposed on proposed dump PTD1 for next
plan peripd.

Proposed temporary dump (PTD 1): The overburden is proposed dump in
PD-1 (2.4 Ha) within the UPL (Ultimate Pit Limit) is proposed for the
temporary dump which can accommodate 0.23 milllon cu.m of waste
material for future dumping. It should be re-handied and backfilled into the
etonomically exhausted mine pit during the plan period. Necessary
permission shall be obtained from IBM for the same. All the waste dumps
should be rehabilitated by adopting suitable engineering measures as
proposed in this plan.

The details of proposed temporary dumps is tabled below:

Table No 17
Proposed Location Height Width Angle | Area (Ha)
Bump (m} (m}

FTD1 | E 0664450 to E 0664700 30 125  28°  2.40
M 1663400 to N1&663&20

Buring the five years plan period the waste generation is 233685 Cu.m (0.233
Hon Cu-m) will be disposed of on above ground from lower comtours towards
thern slopes by retrgating method In proposed temporary dump PTD1. The
gsals dumping of waste shall be done in lifts/ berms each of 10 m height and
WIEEh about 8 m with overall slope angle 2B%, maximum height is 30 m. Yearly
SNEration of waste and location of disposal is furnishing below,
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Table No 18 _
Year PTD 1 (Cu.m} o
1 48320 |
nm_ | ]
11X 48442
v 40478 e
v aE551
 Total 232685 |
e 0.233 Milllon Cu m

R

f) Concaptual mine planning upto the end the lease perlad taking into consideration
the present available reserves and resources deseribing the excavation, recovery of
ROM, disposal of waste, back filling of voids, reclamation and rehabifitation showing
on a plan with few relevant sections. )

The conceptual mining plan has been prepared upto the life of mine by considering
the fallowing and showing the conceptual plan and sections is enclosed as Plate No.
VIII.

Anticipated life of the mine:

The updated category wise reserves s 48,40 MMT, However at the present rate of
Production capacity 0.77 MTPA, the life of the mine will be 63 years. Whereas LOI
issued has been for period of 50 years.

Depth persistence and feasibllity of mining:

ThE friable iron ore depesit at this mine occurs as reef at the top of the hill,
tthuugh the depth of the deposit ranges from 30 m to 20 m.

- deguacy of Exploration:
Exploration carried out by MECL:

Ga agical mapping of iease area for 60.66Ha. A total of 48 boreholes drilled, out of
IEh 10 boreholes for diamond core drilling and 38 boreholes for reverse circulation
=4 Bon-core drilling,13 geological cross sections have been prepared, bulk density




considered 3.47354 T/Cum s mnsﬁ:l afrulation purpose and the reserves
were estimated and given in para 1.0 {«I‘_l, =

Based on the tests conducted by r-qF_m_fg ,p’;tg] for determination of BD in thin
laminated ore, thin laminated powdery ore, and thin laminated ore by MECL Is
cansidered 3.47354 t/cum for calculation purpose.

Reclassified the reserves/resources by MSPL:

Based on the recent exploration data conducted by: MECL drill data, the
reserves/resources are categorized as proved reserves {111) to the lowest depth,
beyond that lowest depth the reserves are q;atégm-lgg_ed- as probable reserves (121 &
122). Some reserves are beyond ultimate pit limit and are categorized as measured
mineral resources (211). Some of the reserves are beyond the ultimate pit limit and
beyend the proved depth area categorized as Inferred Mineral Resources (333). The
reserves/ resources are reclassified as per UNFC as on 01-06-2019.

The friable iron ore covered under G1 level of exploration. The friable iron ore
mineralized area occupied in 48.00 Ha and it is covered under Gl level of
exploration, By taking into consideration the future tentative excavation programme
planned in next five years are given in para 1.0 {{).

Production and Development:

:FHE annual capacity of the production 0.77 MTPA as per the approved R & R plan.
The ore benches are first worked and extended across and along the strike. Side
burdEn will be removed as benches advances,

For the conceptual period It Is proposed the height and width of the benches are
ﬂhﬂut L0 m, with haul road width more than 10 m with gradient maintained at 1:18,
- Fitslope angle is maintained at 36 to 45° and bench slopes are 707,

‘\‘- O win the blocked ore 14,12 MMT under 211 cateqory additional area is required,
SEcordingly we are requesting the state government in future,

Ad =Quacy of land for Disposal of Waste:

fEsent there is no area for dumping. One new proposed temporary dumg have
_ identified within the ML area. The overburden mainly consists of shale,
ginous Shale, BHQ & BMO is generated will be disposed on proposed

36




QQMSFL LIMITED

J AL TN

Eimha Iron Ore Mine
A (ML No 2148)

Vi, of Indila -

d cu--r;;ﬁ-‘*
1-._"‘_- * e Fa

temporary dump PTDL for next plan pers ack filling in mined out area far

conceptual period.

The proposals dumping of waste shall be dane in lifts/berms each of 10 m height
and width about 8 m with overall slope angle 289, maximum height is 30 m for
ensuring maximum stability.

1) The total generation of other waste upto the life of the mine is 5.9956 Million Cum
inciuding re handling.

2) The proposed temparary dump PTD 1 capacity is 0,233 Milllon Cu.m

3) The total generation of waste will not be able to accommeodete-inthe propesad

temporary dumps, the extra quantity of the waste will be back filled in the mined
out area, after exhaustion of the ore.

4) During the first five years plan perigd the total generation waste will be handied
(1,233 Million Cum. It is proposed to dump PTD 1.

5) For life of the mine the total generation waste will be handled Including the
rehandling of proposed temporary dump = 6.996 +0.233 = 7.229 Millian Cu.m.
It is proposed to dump PTD1 for present plan period and back filling will be
commenced during 2" five years plan period. The working pit-2 area will be
utilized for backfilling from section 51 to 55 after exhaustion of are.

Table No 12 (in Millien Cu m)

Period PTD 1 Rehandling of PTD 1 BF Total
First fwe | 0.233| ol ol 0.233
years
| Life of mine 0| 0.233 6.763 | 5.996
Er.nd Tatal 0.233 | 0.233 6.763 ! F.229.

~Bialogical Reclamation:

.,._'F”UQLEEH measure when implemanted will results in the establishment of system

ENat wll| be self-sustaining. As vegetation climax involves succession, any hindrance
CE8UZES an imbalance in nature's operational process.

= ‘" % = T I
! implement biological measures all the operational activities are planned in well in
time,
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In Marasimha mine it is Propose e _-"' 'H'IE' aﬁ-ﬂrEEtﬂUﬂn near prucessmq
plants, -along the road side and near- ::rﬁtce FI‘E'mEEl,j there by creating the green
belt, biological reclamation is carried out an inactive. dump slopes by using coco-soil

erasion contral blankets and spreading of grass seedlings on dump slopes to prevent
arasion of dump during rainy season,

Optimurm eéxploitation:

For the optimum exploitation of the mineral systematic exploration, proper pit
design, utilization of sub grade minerals & systematic and sclentific disposal of waste
generaied are the governing ‘r'an:'tnrsJ u:IEtaIIEd Exﬂlultahﬂn prngr_‘_a_r'lnj_E__iS alreadv
pit slope angle of 36 to 45“ and bench slope angle 70°, the height of the bench is
10 m and width of bench will be more then 10m with gradient of 1:16 where as at

smaller distance where two benches are required to be connected 1:10. Separate
penchas will formed in ore and waste.

Utillzation of minaral:

The mineral produced will be used for captive consumption. The detailed
_Specification end-use at mine & at plants are given in para 5 & 6.

: teclamation & Rehabilitation measures:

_.-thciamatinn & Rehabilitation measures will be implemented as per the approved
__.Eal R plan is enclosed as Annexure 9 {(a) to (e), and Implementation of schedule

_" mitigation/engineering measures as per the approved R & R Is enclosed as
ARnexure 9 ().

-and Use pattern at conceptual planning upto the lease period aleng with mode of
&habilitation is given below.
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Table 20
'DETAILS OF LANDUSE Exrs'rxuﬂ":{'sr FIVE YEARS & CONCEPTUAL
3 — 'q.igi.i.'{'ﬁii'
MODE OF
PARTICULARS REHABILIATION
-EE-E_TE‘E -.iST m’E EﬂﬂﬂEF’WAL
YEARS
Area under Mining | 3549 4065 | 3785  Bench Alantation |
;WaEEE pump ID-1 & D2 06,34 04.27 _ D229
i
Froposed Temporary Dump (FTD-1) 00.00 0240 | 0000
= |
]Eﬁarjcﬁllmg 00.00 0000 08.70
0086  00.00 | 00.00  Avenue Plantation
00,08 G150 | 00.00° |Plartation
{Sub-grade stock | D148 opoo | oooo
Zone /Green Belt 02.57  DZ.57 02,57 |Plantaton
EEd area 1374  09.27 U825  |Will rermaln same
Total | 50.66 G60.66 | 60.66 |

i ‘%hﬁ_iéﬁng Roads & waste dumps ID-1 and [D-2 area will utilized for mining and
MEC activities thus the area of roads and dumps is reducing. The landuse details
S QIVEN a5 per the approved R&R.

9
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‘Waste management;

To prevent dump run off during rainy season, grass seeds will be spread, gully
plugs, settling pits will be constructed at critical points, It is proposed to construct at
different places across the nalla gully plugs, check bunds and earthen bunds within
and outside the lease as per the approved R & R plans.

Inactive dumps (Within Lease):
There are two OB dumps observed in the ML area both of them are Inactive.

ID-1/EID-1: The OB dump (ID-1/EID-1) Is located on the north-eastern side and
90% of the dump is located outside the ML area towards eastern side (EID-1t)#A
small portion of the OB dump is within in the ML area (ID-1). The top RL of ID-1 is
970 m and the bottom EL is 942 m. The height of the ID-1 dump |5 about 28 m and
-«abserved two terraces and the slope angle is about 50 degrees,

 The lower dump terrace (EID-1) is covered with geo-coir mat and reclaimed with
grasses. Al some places, deep gullies and rills are observed all along the slopes of
EID-1, There is a loese boulder toe wall observed below the EID-1.

The toe wall was completely broken and damaged and It was filled with OB material

~and hence |t has to be re-constructed, The top RL of EID-1 is 977 m and the bottom
BL i5 848 m at the toe. The height of this dump is about 129 m and slope angle is
ﬁﬂ pegrees. No bio-engineering measures-are made.

ID 2/EID 2: The OB dump is located an south-western side of the Mine Pit (MP-2)
1‘HI its major portion is located within the ML area (ID-2). Only a fraction of the
dump i.e., bottomn of the dump is encroached towards western side (EID-2). The
- dump s partially stabilized with Eucalyptus tereticornis and Acacia auriculifarmis, It
s located in the North-western part of the ML area. The top RL of ID-2 is 963 m and

]

p b':"t'r-:'rm RL is 865 m. The height of the dump s about 98 m and slope angle is 50
rees,

..i'H'E dump (Within Lease): There Is no active dump in the lease area,
Proposed Temporary Dump (PTD1):

5 proposed within the UPL towards SW corner of the lease over an area of 2.40
th a volume of 0,23 M.cum. The maximum height of the proposed dump is 30
it each terrace of 10 m height and 8 m width respectively with overall slope
of 28°, It should be re-handled and backfilled into the econemically exhausted

. g't during the plan period. Necessary permission shall be obtained from IBM
EEsIE Same.
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Sub-grade Ore Dump: As ascesse e DMG, Hospet, stocks of about 11814
tonnes of lumps, 18114 tonnes of ROM .and 7913 tonnes of fines are lying in the
mines.

It is proposed to construct engineering measures for dump management and
surface water management as per the approved R & B plan. There is no proposal of
siit settling tanks in R & R plan, since these temporary dumps will be re-handled for
conceptual period. The details of engineering maasures are as follows,

Table - 21: Dump Management Plan

[Particulars Toe wall {dry) m hrea | Garland drain (m] |
| PTD-1 677 ' a 555
EID-1 9ED i) 272)
D2 108 0 0
Geo-Coir matting — |
{EiD-1) n 1.0 Ha 0
Approach road GO- i
K 0 0 40590
[FomaL 1 1785 10| 4917

_?I%hle = 22: Surface Water Management

| PARTICULAR
T
' N2
N3
N I

Torar |

LBCD [ GCD | RWHP |SMCD | SsT | ST BWCD | LwcD

“IMIM'MEI
[ B o N e
8 olola|oc
'l-lﬂ;.ﬂﬁl_-
elolololo
.=|ﬂ¢!:'n

75 80,

Contral of dust:

FControlling the generation of dust guring drilling and blasting, it is proposed for
drilling to be practiced. Dust generation due to haulage of heavy earth moving
ey to be controlled by spraying of water on haulage roads, dust generation
'IF_I crushing, screening and plants. Greenbelts will be formed along hauling
S6side and at dump yards,
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Control on Noise:

et P EE

For controlling the noise p:}llutiqjﬁ'h':mﬁgf:!ﬂ;{ﬁfng measures are proposed to be

adopted:

a) ‘Al HEMM are now comphingg with Eura Il norms. For controlling the noise
generated due to HEMM regular 'mﬂ|“rﬂ.ﬁ3:f;[_.ﬁflf_ﬂﬁﬂ"gre_a_sing of movable parts will he
adopted. R ,

b} While drilling wet drilling to be practiced and while biasting millisecond delay
detonators will be uced.

¢} At crushing & screening plants regular alfing and greasing to be carried out,

d) Ear plugs to be supplied to all the persons warking In noise prone areas. There is
ne continucus exposure to high noise levels,

&) Roaster system of working will be implemented.
Prevention of water pollution:{surface water)

d) Gully plugs/settiing ponds to be constructed to prevent dump runoff during
monsacn.

b} Bump slopes will be stabilized by plantation.
£) Desiltation of gully plugs to be carried out during dry season,

A per approved R & R plans: The runoff during heavy down pour {during high
tensity rainfall) causes soil erosion. Control of erosion is impaortant both during
mining and post mining rehabilitation programme. The major objective of
Fehabilitation is to establish an ddequate cover of vegetation to stabilize the site and
‘control erosion. Measures to protect the soll from water erosion should carried out
L On watershed,

Hralnage from outside catchments area above lease area must be diverted into
:?ﬁjﬁiﬂiﬂg natural channels through diversion of drains/catch water drains. Erosion
“Eontrol in natural channels should be controlled by constructing silt retaining and
; '__'El stabillzation structures like gabion check dams, stone masonry check dams,
H1EN check dams, silt settling tanks and debris basins. Check dams retain silt
*€Rifd It and allow the water to flow in the downstream. Due to retaining of silt,
S18nnel gradient |5 reduced. Reduced channel gradient reduces flow velocity and
Sunsequently siit carrying capacity of flowing water is reduced. By adopting these

Grades stabilizing structures the channel is converted into benches which results in

¥
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brushwood check dams, laose huj;)‘ﬁfh -} g
earthen check dam and stone masanr tﬁ.ﬂf@ constructed st suitable place mth
measurement as per the approved B & ﬁi‘Pﬁlﬁ’ :

Afforestation:

Afforestation of the mined outand athar a&.nai{au[& amqs l..a.rhh:h are not fragmented
but are degraded due to mining activity s the “ITIEL[H camponent of re-vegetation
pracess o mitigate the negative impacts of the minlng on “environment,
Afforestation may lead to restoration of the ecosystem relatively to pre-mintng
period.

Afforestation will be carried out as per suggestions given In the approved R & R
plans. The species recommended for soil molsture conservations and slope
abilization, nitrogen fixing species for nitrogen Enrlthmer'i'l;, hydro seeding species,
~ Suitable species for OB dumps and mine pit stabilization will be planted.

hiﬂﬁllvemity Conservation Plan:

There is no plan for preserve the Biodiversity conservation.

B, UNDERGROUND MINING

Mot Applicable,

3. MINE DRAINAGE

L5 ._:ﬁir'limUm and maximum depth of water table based on observations from nearby
WElSs and water bodies.

@i=T= aiE N0 rvers or perenial water courses in the mine lease area. However, the
= fraversed by numerous seasonal water courses which are usually active
Monsoon season and draining Into the nearby water bodies. Maturally, no rain
I accumulates in the lease area. The rain water flows from hill slopes and it




(QMEPL LIMITED

As LD T

Li‘ﬁ

SITT-HENTE
"\"‘-— I:'..u-'.'t | In-'llaéh p
iy I "_"--'\...-l\..l'-"_'I 4

\. s

“
3
oy
)
=
8
3
Q
o
=
3
m

doas not accumulate till it reaches the TOWEF valle-,.rs Hence, the drainages pattern is
sub-dendritic In nature and-is typical of the-hilly area .

A total of 4 nalas are originating within and around the ML area. All nalas following
towards north & finally joining the Narihalla stream,

The mining operaticns for iron ore are locatéd on hill top. The mine drainage is
contingently manageable as rain fall in the region is low (870.17 mm per annum).
All rain waters flows down the hill slopes by way of either direct run off or
percolates through strata. There are numerous seasonal water courses along hill
clopes, which drain out rain water falling over the arsa, These water-courses have
water only during rains or few hours after heavy rain fall.

Since the mine located in hilly area, the ground water table is well below mine
working Igvels, Even when iron ore mining will reach its bottom most level the
“situation will be same, The ground water table Is 500 m, hence there like to be very
fittle on Impack on ground water regime due to mining.

b) Indicate maximum and minimum depth of waorkings.

'.ThE maximum RL is 980 m and the minimum RL is 860 m of mine workings during
the plan period. The maximum RL is 8975 m and the minimum RL is 820 m of mine
“workings upto the life of mine,

E'ﬁ] Quantity and quality of water likely to be encountered, the pumping
sarrangements and places where the mine water is finally proposed to be discharged.

e rain water may get accumulated at lower benches; the water does not percolate
- Within reasonable limit,

JHiere is no ground water will be encountered In the mine pit,

&) Bescribe regional and local drainage pattern, Alsg indicate annual rain fall,

ESichments area and likely quantity of rain water to flow through the lease area,
seitangement for arresting solid wash off etc,
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Dharwarian formations {Arc Karnataka State. The hill ranges and
contained valleys in the Fégi %-'Eandur Synclinorium” with aerial
trend of NW-SE to NNW-SSE. - TR
nature. Half of the run-off within
half part of the run-off flow. te

manageable as rainfall in the regin
The rainwater run-off is gmded
low rain fall hilly terrain area I.n.rl
There are no major nallahs; sl:r'ean]ﬁr*

ane drains to-wards northeast. The
. The mine drainage is conveniently
snges from 443.4 mm to 1420.3 mm).

Within the |lease area, there are. wat:erwm;vu@-anl?wfmn |ta5 raining. It is prpﬂEEd
to constructed & large number of gully plugs and bunds to arrest the water at the
bottom of hills so that Eusl:lﬁndecf solids Eani’m am:l cattled befare water flows
further down slopes. The guality of wahar nﬁre.rﬂuwtmg thase gully. plugs/bunds Is

reguiarly monitored during the rainy season and >ek::ept for a rare very heavy
rainfall,

4.0 STACKING OF MINERAL REJECT / SUB GRADE MATERIAL AND
DISPOSAL OF WASTE,

-,?J Ingdicate briefly the nature and quantity of top soil, overburden / waste / BHQ
I"In:l Mineral Reject to be disposed off,

There is no top soil, the overburden mainly consists shale, Ferrogeneous Shale,
‘Sllicecus Ore, BHQ & BMQ is generated will be disposed on proposed dump PTD1,
A ﬂill' wise generation of wastes and location of disposal is furnishing below,

'-::..‘ Mo 23

[PTD 1 (Cu my
(E 0664450 to E 0664700
Year | M I663400 by NIGE3G20)

1 48320 |
11 I 47804
III 48442
v : 40478
¥ 48551

Tatal 233685
0.233 Million Cu m




(QHEPL LIMITED (/§° {

MALDSTA

MIMING PLAN
Asimha Iron Ore Mine
(ML No 2148)

b) The proposed dumping ground witFi=thE lease area be proved for presence o
absence of mineral and be outside the UPL unless- simultaneous back filling is
preposed or purely temporary dumping for a2 short period is propased in mineralized
area with technical constraints & justification,

Qut of 60.66 Ha, 48.00 Ha area is covered under ultimate pit imit area, at prasent
there Is no-area for dumping. Hence it is proposed new purely temporary dumps
nave been identified within the UPL ([Ulimate Pit LUimit) is proposed for—the
temporary dump which can accommodate 0.23 million cu.m of waste material for
future dumping. It should be re-handled and back filled into the economically
gxhausted mine pit during the plan period. Necessary permission shall be obtained
from IBM for the same. The details of proposed dump is explained in earlier para,

€] Attach a note Indicating the manner of disposal of waste, configuration and
sequence of year wise build-up of dumps along with the proposals for protective
maasures,

_E'uring the five years plan period the waste ogeneration is 233685 Cum
0.233 Million Cu m) will be disposed of on above ground from lower contours
fowards slopes by retreating method in proposed dump. The proposals dumping of
‘waste shall be done in lifts/ berms each of 10 m height and width about 8 m with
‘everall slope angle 282, maximum height is 30 m.

fBar wise protective measures for dumps are implemented as per the approved
RER,

5.0 USE OF MINERAL AND MINERAL REJECT

Sl

\The fallowing are to be furnished in the interest of mineral conservation,

* Bescribe briefly the requirement of end-use industry specifically In terms of
Biysical and chemical compaosition.

he {E:_'tﬂl ROM ore produced from this mine will be crushed and screened the ore will
I Patched to MSPL Pellet Plant for its captive use, Physical specification of ore is
=18 mm, the chemical composition of processed ore at 45% Fe cut-off grade
th Wt Avg, 54.76% Fe for the five years plan period.
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There I no Hematitic silicag are a5 upto 45% Fe in the lease area.
b) Give brief requirement of [y B strics involved in up gradatigh of
mineral before Its end-use, R -

Mot Applicable.

associated industrial use etc,,

Mot Applicable. = =
d) Indicate precise physical and chemica Eification stipulated by buyers. ——

Mot Applicable.

e) Give details of processes adﬂtﬂ.‘ﬂﬂ(.';mﬁgﬂ the ROM to suit the user
requirement.

There 15 no process to upgrade the R{]M af@im; site. It will be upgrade in MSPL
peliet plant as per the plant requirement. "I"ha'h'anspurtauun of ore will be by road
from mines to pellet plant. There Is a prﬁpﬂal of Fallway siding at Dharmaprua as
per the KMERC. Further Yeshwanthpura sitifng’ln also considered for transportation
in future

6.0 PROCESSING OF ROM AND MINERAL REJECT

&) If processing/ bensficiation of the ROM or Mineral Reject Is planned to be
tonducted, briefly describe nature of processing [ beneficiation. This may Iindicate
ize and grade of feed material and concentrate (finished marketable product),
S Tecovery ke,

:'Flﬂﬁiﬂg of ROM: Mobile crushing and screening plant (150 TPH) - 2 No.s

ROM comes to the crushing & screening plant through the trucks and gets delivered
crizzl'pf Oversize of grizzly flows directly to one number jaw crusher. Jaw crusher
MIOALCE pacses through one triple deck screen (40 mm, 20 mm, & 10 mm- opening),
i the lowest deck as 10 mm. -10 mm material from this screen is diverted to
“UCt stockplle, whereas the -20 mm+10 mm goes to one number tertiary
Br +20-mm material goes to one number secondary crusher. The product of

—
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secondary crusher goes to same tripies
above.

Product of tertiary crusher goes to one vibrating SCreat
materizl reports to the product stockpile, whereas +10

stock plles. The external tippers will utilised for the dispatch g
piles/Crushers. There is no beatification process at mine site.

b) Give a material balance chart with a flow sheet or-schag 3
processing procedure indicating feed, product, recovery and |t5 ade
of processing.

Mobile crushing & screening for processing of iron ore, the plant flow shi
processing indicates feed guantity, grade B material balance are
Annexure 10,

c) Explain the disposal method for tailing or reject from the prucess]ﬁﬁﬁ;ﬂﬁ__
There is no tailing or reject from the processing plant.

d) Quantity and quality of tailing / reject proposed to be disposed, E[E'i:':jhi_ét
‘Capacity of talling pond, toxic effect of such tailing, if any with process adopted to
neutralize any such effect before their disposal and dealing of excess water from the
tailing dam.

. Hhere is no rejects or tailing.

‘8] Specify quantity and type of chemicals if any to be used In the processing
plant,

Mo chemicals are used in the processing plant,
specify quantity and type of chemicals to be stored on site / plant,

I:..'_?-'_':l'

Micals stored on site / plant.




g) Indicate quantity (Cum per day) of water required for mining.
and sources of supply of water, disposal of water and extent af
balance chart may be given.

There is no requirement of water in processing of ROM.

7.0 OTHER
Describe briefly the following:

aj} Site Services:
Majar site services are proposed at the mine are listed below,

Workshop, Store, First Aid room, Canteen, Mine office, Computer section, ﬂnw
B
E

b) Employment Potential:

Table No 24 _
Highly Skilted 50 —

" Skilled 70 ==

' Semi-skilled 55 = —=
Un-skilled 20

| Contract 5
Highly Skilled ” -

Skilled - 1
Semi skilled E— _

| Total 195 |

me”cﬁm_.{ employment w.rt. MMR, 1961 & MCDR, 2017 are as mentioned below
Table ho 25

_w_________.___.___.m_ Engineer g
Seologist 1 |
| Mines Manager 1
[ ASst Mines Manager | 2 |
| Mine Foreman i
_ 10
-
fEErs & others 5
—= 28

....m:._u_n{ﬂm:n 500 (Indirect employment will be provided as transportation
= 'FOM mine to pellet plant, loading at railway siding & miscellanecus)
— E—




pattern |ndicating the area already degraded due to min|
warkshop, township etc in a tabular form.

Table No 26
SINo | Head

1 :Area under Mining

| 2 waste Dump ID-1 & ID-2

3 'Pmpﬂsed Temparary Dump (PTD-1)

4 |Rackfiling

|

5 tRoads

—

6  |Infrastructure

7 'Suhrgrade stock . 0148

8 Safety Zone fGreen Belt

5 Unused area

Total  60.66

ater reqime, quality of alr, ambient noise level, flora, climatic conditions.

ater fegime:
miﬁE Is located in low rain fall hilly terrain area with average rain fall of about

'-'_:" mm annually. There are no major nallahs, within the ML area. There are no
=3 la' water courses within the lease or surrounding area within 10 km. Within

R ——
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the lease area there are water runoffs only when it e : anagement s
proposed to canstruct as per the approved R & R guily arrest the
water at the bottom of hills so that suspended salids _ 'ed before

water flows further down slopes.

during the rainy season and except for a rare very haﬁﬁ?
accumulated behind the gully plugs and bunds is cleas
monsoon, '

The requirement of water for the mine will be purchased from out
acid mine drainage. Hydrological study is not required as-grou
bafow.

Quality of Air: =

Alr guality was monitored at eight locations for four days during H-aPﬁh‘ :'EE:L:L
Monltoring was done at two days at a time for 16 hours only. MoEF & ﬁﬁ ]‘ia};
prescribed 24 hourly menitoring for two days a week, for 13 continuous weeks,

- Monitoring has been done for 5 parameters viz., SPM, RFM, $02, NOx and €O, This
~again is not as per the latest norms prescribed by MoEF & CC in November 2009, for
'__'mnnttcnring of 12 parameters. One of the major changes in the new parameters Is
'SPM and RPM are replaced by particulate matter minus 10 micron and particulate
smdtter minus 2 microns. This Is In spite of the fact that, a copy of the new National
‘Ambient Air Quality Standard 2009 is attached with the letter of consent Issued by
"- E State Pollution Control Beard for the period 01.07.2010 to 30.06.2012

- .IE_ prapoesed to monitcr ambient air quality stations in buffer zone at four stations
i Buffer rone villages. Four stations within the core zone in Mining area.

8Mbient Nolse Leval:

level was maonitored at hourly intervals for continuous 24 hours at eight
BNs; 2 in lease area and & in surrounding villages viz., Dharmaupura (S1),
Ur (52), Subbarayanahalli {S3), Bhavihalli (S4), Bujangnagar (S5) and
Wantnagar (S56) during the summer of 2011. The cbservations are given in
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Table 27
Noise level data
Time {(hrs) Station code _
s1 | s2 s3 | sa4 | S5 | s&
o000 429 420 ‘489 431 (248 442
pron 421 (428 |a3B  (44.3 a5.1 44 g
02.00 43.8 |44.9 454  laam 459 44.5
03.00 443 |43.8  |43.9 441 |453  las.8
04.00 432 [44.3 418 |4z5 |44z THms
05.00 269 46,2 43.8 452  |448 433
06.00 460 469 453 47,2 |so1  s61
07.00 '58.3 |51.1 53.4 (508 544 61,9
08.00 59.5 (49,3 57.9 521 (562 630
09,00 618 |sz2.1 60.6 540 |58.4 663
10.00 l621 |40 le2i 57.1 |60.6 - |67
1100 ' l6n4 s2.9 '63.4  '58.8  |63.1 8.1
12 00 — 582 524 637  |s40 614 533
e 585 560  |62.1 (531 624 646
14.00 571 588 614 524 583 648
fliso0 60.8 |58.0 58.1 539  54.8 62.1

519 |52.1 63,2 51.4  |57.4 50.4

lsos |53.4 651  |539  lena3 |62

2 57.3 521 |60.4 551 (531 |62.9
: 59.5 50.4 61,8 (472 492  |62.0
= — 571 460 541 501 460 551
— \s0.4 465 484 482 |a3.8 510

= 459 (451 493 484 471 473
441 |45.8 47.8. |460 |458 458

= 424 (420 418 (425 (438 43.3
621 5BB 651  58.8 63,1 68.1

Quivalent ( (Ld) 593 535 610 536 583  |63.6

Equivalent (Ln)  44.2 44.6 448 444 452  44.8




=TIy "E

_ gimha Iron Ore Mine
G (ML No 2148)

All the day time ohservations are from 7.00 am to 10 pm are below 75 d{B) A, as
per-the standards prescribed by MNeise (Control and Regulation) Rules, 2000, The
night tirme observations in the mine area were generally sbove 60 df B) A, but lesser
than 75 d(B) A. In six rural areas, day time noise |levels were generally below &0
d(B) A, except at Yeshwantnagar village and Subbarayanahalli village. The night
time observations were usually below 45 d(B) A, from midnight to 06.00 hrs.
However, the noise levels were higher than 45 d{B)} A at maost of the villages
between 21.00 hrs to 24.00 hrs. Obviously there was traffic for ore transportation
up to 12.00 midnight at these villages.

It is proposed to monitor nalse quality stations in buffer zone at four stations In
buffer zone villages. Four stations within the core zone in Mining area.

Flora: Natural vegetation

The vegetation occurring in the area belongs to Southern tropical dry deciduous
forests according to Champion and Seth Classification of forest types of Indla
(1968), The area falls under the mixed deciduous sub classification. According to the
classification made by Legris and Pascal (1982) the area falls under deciduous
climax forests. According to this classification this type of forests does not have the
potentiality of secondary moist declduous forests. The canopy is open and the
majority of the trees shed their leaves to remain with bare branches during the dry
months. The flowering and frulting are genarally far advanced before the first flush
of new |eaves appears with the showers in April - May.

The vegetation in and around the mine lease area is fairly dense. Some of the tree
species found growing are; Acacia chundra, Anogeissus latifolla, Bridella retusa,
Buchanania lanzan, Cassia fistula, Cordia dichotorna and Mallotus phitippensis. The
shrubs occurring are: Calotropis gigantea, Cipadessa baccifera, Dodonaea viscosa,
Helicteres isora, Phyllanthus reticulatus and Securinega wvirosa. Some of the
ﬁ'EquenUy found climbers are Cocculus Nirsutus and Celastrus paniculata.
:H.‘-‘_rhﬂ':EﬂUE species like Aerva lanata, Ageratum conyzoides, lLeucas aspera,
g _ﬁﬂffﬂhﬂﬂ glabratus and Tephrosia purpurea are also growing In this area.

firaxon hispidus, Chrysepegon fulvus, Cymbopogon flexuosus, C, martini and
Oplismenus compositus are the commonly occurring grass species, Common weeds
RE Parthenium hysterophorus, Lantana camara and Chromolaena odorata, which
: invasive In nature are also found in the mine lease area. Dendrophthoe falcata,
; “'"”5 tomentosus and few other species of Loranthaceae grow as parasites on
E branches, while Striga asiatica occur as root parasite associated with grasses.

Ty
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species are planted by the lessee Tk Acacis mangfum, Agave a
Azaditachta indica, Cassia siamaes, Eucalyptus sp., Defonix regia, le

leucacephala, Pongamia pinnata, Tecoma stans and Tectona grandis.

Climate:

Ballari-district is a part of the northern maiden region with an extensive undulating

plateau. The district is alsg known for hot summer and very dry weather for a-maﬂnr

part of the year, and the temperature varies between 22°C and 43°C. The climate of
the area is tropical with hot and warm weather prevailing most of the year. Tha

predominant wind direction Is from South West to North East. The relative hurmidity

of the region varies from 38% to 95%,

Rainfall;

Generally the monsoon starts in mid June and continues till September. The area
enjoys an average annual rainfall of about 870.71 mm. During the 10 years period
from 2001 to 2010, the highest rainfall of 1420.3 rmm was recorded in the year
2001, The lowest rainfall of 443.4 mm was registered in the year 2003. September
moenth had the highest average rainfall of 199.82 mm, while December month the
lowest average rainfall of 1.89 mm.

Table 28 : Monthly Rainfall data (in mm} of Sandur Taluk during 2001 - 2010

:-'Ifn‘.'l'lr {Jan  |Feh Mar Apr My Jum [ Jul flug | Bep Ot W Dac !TI:I'[EI|

(0 0] o 0| 144 674) w024 1154] 2695] a0ez] we  a 250) 14203
b0zl o w25 o 17 13| 733 8.7 Bz1| u72  127] 34, 0| 7333
1 ) | 48| 6| 527 zes] w8 e8| 58] re o aiasl

o @ p| 224| 332 132| 1356 es2| les2| e28| £a4| o 6348
EE 1| #34| s22| 70| mo21| 183] 19e| 1963 55| 8| fess

01— 0| 17| 36| 204 s3] sea| szE| 1702] 38 & o iead|

51 o] 52| 37| 38| 08| 28| sis| sois| gl 8 0 5630

18] 1585] 1985 sog| E?.:|| 39.8| 1344] 2152 55 1056 0 10097

| 0 424 8us| a35| 827 w606 2047 284| 107.6| 164] 10533

o
0 0 61.2| 130,68 90,21 10441 68| 1272 156| 224.m o 11914
1 55.3 131.3! 4271 B23.1| 8438 ooal 14101 1998.2 1393.8) LA 1891 A7BF

B 553 1818 42,71 Bz

. B4.38| 99.2| 141.01|199.82 ‘13998 54| 189 870,71
B2 nes| 200 -u_-;:| 5,45

2691 1139 16197 2284 1601 620 0.33 143,000

54
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Temperature:
The summers are usually hot and dry in the Sandur/Hosapete area. The highest

recorded temperature during the year is usually above 402 C in April and May. The
winters are usually mild with temperature usually above 13% C during the months of
December, January and February. The lowest temperature recorded was 129 C
during 1991, 1996 and 2002. The April and May are hottest manths when maximum
temperatures are usually above 40% C while December, January & February
maximum temperatures rarely exceeds 35° C and minimum temperature are usua'lh..r

belaw 17%

Relative HumidIty: f—

The relative humidity in the area vearies from season to season. The maximum
humidity Is above 70% throughout the year. The minimum humidity wvaries
considerably over a wide range of 20% to 70%. The months of January to April and
December every year, the minimum relative humidity recorded is usually betwesn

20% to 30%.
Wind Direction and Wind Velocity:

Wind velocities are usually below 5 km per hour except during pre-monsoon and
-early monsaon months. During the latter months wind velocities as high as 20 km
per hour have been recorded. Wind direction except during pre-monsoon and
monsoon months is from NW-NWW, During the pre-monsoon and meonsoon months
Wind diraction is usually from SW - SWW.

‘Human settlements:

Siere are 11 census villages in the buffer zone. There is no village in the core zone
\OF lease area, The nearest village is Dharmapur located in north, The population of
HESE villages according to 2001 census, Sandur is the large village with population
BE 34168 and Somlapur village with a population of 300 is the smallest village,

demographic profile of the villages coming under the buffer zone of this mine
===€ IS given the names, distances,direction and population of villages present In
rzane s as follows:
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Table 29
VILLAGE POPULATION DATA = ——=
| 51 g Name af Village Distanes {Kem} Directian Populstion,
T i - . OBk —
E_ .ErI'J_H|1|-.'|d-|.1.;|;|:=; - E-tl:l . NE - o £EFE
3 -[E;Ji;tﬁur — i .40 |'~| | .l A
4 | Knishna Nagar ' 6.30 ' NE ' = 43
5 | Nandmaln ' 5,00 | SE ' 1137
6| Marsapura ' 7.10 ' E ' 897 |
J Crharmapura . 2:70 NE 1733
8 |Sandur ' 5.0 ' NE li 34158 |
. IE-n:rnlapur . 4.3 W - 3|:|r.|
10 | Sushiselansgar ' 9,50 I M C3p32
15 | Yeshwarthnaga 320 SW : 5157

Public bulldings, places of worship and monuments:
The world famous Hampl ruins which Is a World Heritage Site lies within 32 km of
mining lease. However, the major Tungabhadra Dam lies within 31 kilometers of the

lease.

There are a number of old temples in Sandur - Hosapete Town as well as in a faw
large villages, Sri. kumaraswamy Temple, an ancient archeclogical monument
brotected by Anclent Monuments and Archeological sites and remains Act, 1958
Under custody of the Archeological Survey of India is located at about 6 ¥ms aerial
fistance from the mine boundary, But none of them is declared as a manument

dndicate any sanctuary is located in the vicinity of leasehold

ThEre is no sanctuary is located in the lease area.

Impact Assessment: Attach an Environmental Impact Assessment Statement
*Erbing the impact of mining and beneficiation on environment on the fallowing:

dronmental Impacts of mining have been well-documented and valuminous
esilre exists on this topic. The impacts of mining arises because of various
gtatione. carried out during the process of mining such as digging the ground, top
= 56
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soil removal etc, The impacts on sofm®
enviranment are summarized below:

Fthe important components of the

The mine lease area exists in forest land. The forest areas adjoining the mine have
good natural vegetation with many characteristic dry deciducus species. The
landscape of this terrain has been modified to some extent due to mining activities.
The dispesal of waste materials has been carried out in the mine lease ares in an
unscientific manner, without proper backfilling of the excavated pits, resulting in
ergsion of the waste materiais. The mining has also affected the catchment areas of
natural streams/nalas, which are seasonal. Erosion from the mine lease area
resulted in loading of sediments (including chemical poliutants) to-trearby water
bodles like 'Ulikunda Kere' and Narihalla reservoir especially during rainy season,

Since the entire mining area is located |n the forest land, the direct impact on the
ecology and- biodiversity is inevitable. The ecolegy of the mine area has been much
disturbed due to mining and transportation activities. Therefore, preservation of
biodiversity of the surrounding areas, reclamation of the mined out area and proper
afforestation using native spacies are to be taken up te restore the acology,

The environmental monitoring stations are proposed to monitor regularly for Air,
Water & Noise as per the approved B & R Plan. The locations area shown in
Enviranment Plan. Refer Plate No IX.

i Air quality

The atmospheric pollutants are hazardous to all the living organisms in the
biosphere. The dust produced during mechanised opencast mining and allied
activities is high and it can affect not only the human beings, but also the plants and
dnimals around the ML area. Therefore strict mitigation measures are absolutely
£ssential to ensure unpolluted, clean environment and maintain sustainability of the
BCosystem,

impact on ambient air guality due to mining operations Is well within the
PresCribed limit, As per air quality monitering carried out at stipulated as KSPCE,

.;’-. Proposed to monitor ambient air quality stations in buffer zane at four stations
Ml Buffer zone villages. Four stations within the core zone in Mining area,
| "_.n'll!'l!'ﬂter guality

W€ opencast mining is carrled out in the lease area with generation of huge
S=ILY of waste materials, adverse impacts on water quality are sure to arise, if

a7
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proper measures are not implemented. The following adverse impacts are envisaged
in respect of surface water guality:-

1. Soil erasion.
2. Run-off from the working and roads.

The nalas from-the mine lease finally reach tanks like ‘Ulikunda Kere' and Narihalla
reservoir, which are situated near to the ML area. Therefore, proper surface water
management measures have to be undertaken by the lessee as the natural streams
arising from the ML area will carry lot of silt and sediments down to the dam, during
rainy season. Since the mine area is located in hilly slope, the chances of leaching of
the chemicals to the ground water level are remots, =,

It is proposed to monitor water guality stations in buffer zone at four stations in
buffer zone villages. Four stations within the core zone in Mining area,

iv. Moise levels

It is proposed to monitor noise level guality stations in buffer zone at four stations In
buffer zone villages. Four-stations within the core zone In Mining area.

V. Vibration levels [due to blasting)

There is no public or private building within 1 km sites of blasting. Hence there is no
danger from blasting vibration causing any drainage.

vi. Water regime: Ground water table in the area is around 500 m RL.
vii. Acld mine drainage: There is no acid mine drainage.
¥ili. Surface subsidence : Not applicable

._ht- Socio-economics

A5 the basic facilities in the villages surrounding the mine area are meager, there Is
Much scope for improving the educational facilities, health care, supply of safe
__ﬂ'ﬂki'l'lg water and enhancing the status of women, by empowering them with
¢ Stlcation, employment and income generation, o as to bring up their status inthe
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MSPL group already adepted 18 villageesrbsapete, Sandur and Koppal taluks. The
followlngs are provided in several villages

1) A total 11 RO system established in several villages to provide pure drinking
water,

2} A total 2200 toilets has been constructed in certain villages.
3) A total of 1286 Self Help Groups for women's provided.

4) Computer training classes conducted and issued instruments in several villages.

5) A total 2160 women for talloring training, issued 74 séwing machines, provided
financial support through SHGS to 1286 women for business, facilitated for 1305
LPG connections in rural househelds, and financed 159 people for animal husbandry.

6) Conducting regular Yoga camps.

i Histarical monuments eke,

There are no historical monuments in lease area or within 10 Km therecof. Except
Srl. Kumaraswamy Temple, an ancient archeological monument protected by Ancient
Monuments is located at about 6 Kms aerial distance from the mine boundary.

8.3 Progressive reclamation Plan:

Te -mitigate the Impacts and ameliorate the condition, describe year wise steps
oroposed for phased restoration, reclamation of lands already / to be degraded in
respect of following items separately for 5 yvears period.

8.3.1. Mined-Out Land:

‘Describe the proposals to be implemented for reclamation and rehabilitation of
Mined-aut land including the manner In which the actual site of the pit will be
‘Testored for future use. The proposals may be supported with yearly plans and
£ ions depicting yearly progress in the activities for land restoration/ reclamation/
hal:rTIiI:atl'ﬂn, afforestation etc, called "Reclamation Plan”,

WhEre is 3 proposal In approved R&R afforestation In safety zone area, Construction
We-wall & garland dralns for proposed temporary dumps and also engineering
=SUrEs are given outside the lease area as per the CEC sketch.
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The mined out area for conceptual perioo ere are ponds were creatad in working
Pit-1 having mRL of 840 & at 860 mRL. There is no heavy rains in this sectar, anly in
the rainy season rain water will accumulate in this two pits mRL of 860 & at 88D
mREL respectively, The fencing has been provided for these two benches to avoid
cattel entry, The other working benches are planted with trees,

The implementation of reclamation/ rehabilitation proposals are shown Plate No X,
8.3.2. Topsoil Management:

There is no generation of topsell, as mining was proposed within the existing pit.
8.3.3. Talling Dam Management: The steps to bz taken for pratection and
stability of tailing dam, stabilization of tailing material and its utilization, periodic
desilting measures to prevent water pollution fram tailing etc, arrangement for
surplus  water overflow along with detail design, structural stability studies, the
embankment seepage loss into the recelving environment and ground water
contaminant if any may be described,

Mot applicable.
8.3.4. Acid mine drainage, If any and Its mitigative measures. |
There is no pyrite in the ore. So there is no chances of acid mine drainage.

8.3.5. Surface subsidence mitigation measures through back filling of mine vaids or
by any other means and its monitoring mechanism.

There |s no back filling during the first five year plan period. The area will be
reclaimed by afforestation after the life the mine.

The information on protective measures for reclamation and rehabilitation works
¥ear wise may be provided as per the following table,
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Table No 20
SUMMARY OF YEARWISE PROPOSAL FOR ITEM NO., 8,3

Froposed

Ttems Details I It I v "y

Araa Affarested {Ha) . - = - -

N of Saplings |

Disfmip Franted - ) ) -
Maragemant | -uimulative no of
pEants

“Cost inchuding watch
a2nd carg during the
wear flacs) = = =

fred availabie for
rehabiitation (Haj » - . - R

afforestation done ) |
f LH&) Z

Ha- af saplings

Mama k
e oyt | REMED i the year : = . > :

af worked aut

Cumulative na. af

berichas
plants - - | - . ”

" Any other methad of
rohabilitation [Specify

Caost Including watch
and care during the
yiar (les) - : - - -

Wi gvallable for Back
fillimg [Lx & % O) pit
| wise/ stops wise

Wad MNlled b
Ractamation wastetalling

~and Aforestation an the
Fehabilitation | hack flled ares = . = -

S U S S PP

by frack Aling | Ashabilitatdon by
marking water
raEseroir

Any otnar meand
(=necify)

Rehahibtation | Area availabla (Ha} 1.485 1.235 . = -

of waste land Aras rahabiFated . . = . -

valthin |
l:ﬁ*el:nii;f} | Mopthae ; '
| rehab#tatian Afforestation | Affarestation g z

Toe — wall (PTD:
thisrg dismie) 243 136 135 136 136

{specity] Gar land Gr3in (FTD [ :
domns 111 111 111 111 111

61
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8.4. Disaster Management and RISK Assessment: This may deal with zction
plan for high risk accidents like landslides, subsidencs flood, inundation in
underground mines, fire, seismic activities, tailing dam failure etc. and emergency
plan propoesed for quick evacuation, ameliorative measures to be taken ete, The
capability of lessee to meet such eventualities and the assistance to be required
from the local autharity may also be described.

The Manager of the mine will be responsible person in case of disaster, He has a
maobile phane and these numbers are displayed at the mines, Name and contact no
of the person to be contacted in case of emergency is given below.

Table No 31
Name | Contact No “Nearest Hospital MNearest Police station
P. Nagaraj 7760581122 | Sandur - B Km Sandur — 8 Km

In an opencast mine risk to general public (work safety is taken care of by the Mines
Act, 1952 and Regulations and Rules etc. framed there under), from the fallowing.

» Failure of external overburden dumps
s Failure of mine bench slopes.

» Fly rocks from blasting operations.

e Chemical spills.

* Fire in bulk fuel storage.

* Plying of trucks etc. on public roads

* Failure of water impoundad at higher elevations.

At Narasimha Iron ore mine there is no risk to public on account of the factors listed
above, as entry of unauthorized personnel (vehicles) in to the mining and Industrial
areas is restricted, There is no guestion of any one inadvertently approaching the
grea, as it is located on hill top and slopes, which do not have any pathways used by
villagers, An assessment of the risk at Narasimha Iron Ore Mine due to each of the
2bove factors aforesaid is given below.

I} In general, failure of external overburden dump is possible, if there are heavy
rains and dumps are not stabllized, The rain fall in the area Is very meager and this
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has not affected any of the dumps - The major portion of dumps will be
biologically reclalmed before mining operations over.

i) The cre and surrounding strata is quite compact and hard, Hence benches are
very stable.

lii) The blasting Is so- designed that there are no fly rocks in normal situation,
However, since there are no villages or bastis nearby, there is no rick from
accidental fly rocks.

iv) No chemicals are used in iron ore mining operations or beneficiation process.
Hence, there is no risk involved due to chemical splils. —

v) Only 10-12 toners dumpers ply on public roads, which are essentially public
roads, to carry ore to siding for dispatch. There Is no traffic on these roads except
that of the Narasimha iron ore mine and other surrounding mines. Thus, there is no
danger from this to public life and property.

8.5 Care and maintenance during temporary discontinuance:

An emergency plan for the situation of temporary discontinuance due to court order
or due to statutory reguirements or any other unforeseen circumstances may
indicate measures of care, maintenance and monitoring of status of discontinued
mining eperations expected to re-open in near future.

This is an auctioned block ML area, the following protective measures would be
taken to deal with the unforeseen circumstances which may be created due to
temporary closure of the mine,

) All heavy earth moving mining machinery deployed In various blocks of Marasimha
Iron ore mine will be withdrawn and brought to the safe place so that these do not
get buried due to bench collapse, if any, and get damaged during discontinuance.
These will be subjected to preventive maintenance.

Iiy The entries to the pits in various blocks will be fenced off with display of notice
boards at the fence prohibiting entry into the pits by unauthorized persans.

) Pit boundaries would be fenced and high berms will be provided to prevent
Cattle's entering the pit.
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iv) At the entrance and strategic poi
would be deployed to guard the sensitive/important mine z
and other sensitive stores and services. They would be
phones/walk-talkies to contact mine authorities/police/fire st
during emergency,

v} The mine area would be kept well iluminated during night time.

vi) Audible warning sirens would be established at strategic points.
emergency so that prompt help can be received from proper sources
measures are immediately taken by all personnel available,

vii) Managerial, supervisory and competent persons of the mine would
alse where in other mines of the company as per the needs.

B.6 Financial Assurance:

The financial assurance can be submitted in any en-cashable form preferably a Bﬁlﬁé
Guarantee from a Scheduled Bank as stated in Rule 27{1) of Mineral Eﬂnﬁgp@ﬁﬂn =
and Development Rules, 2017 for flve years period expiring at the end of validity of
the document. The amount calculated for the purpose of Financial Agsuraﬁgg.:._g
based on the CCOM's Circular no.4 dated 2006 as below. The financial assurance

plan is enclosed as Plate No XI.
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o 2
Table indicating the break-up of arSEssin=8fE Mining Lease for calculation of
Inancial Assurance
Annesura 1o Circular Na, & 2006

Table 32
[ Arditianal i Hetaran
fren puton ] Lonsidared ag :
reguranmsnt | ; tonsidered-far
AP w5 8t sart of| dufing pln Tatal [ Hap | fully reckarned cliaibatlon
iac i phan [ in Ha) i & rehahilizated o
period [In Ha) I {Ir Ha}
{Im Haj
A 8 C={A+8) o B
| 1 |area under mirsig 35490 5460 a0.6540 0000 40.650]
| 1
2 Etorage for top ssil a0 0. 0oy n.m:d 1] {u:d 0.0
2 pMaste Damp Gits
iy In apteee dump [ 1D-1 & ©-2) 340 0400 4270 [Lo0a 4,27
{1} Propesed Temporary Dump [PTO-1) .00 2404 2.400 0.600 2400
4 Winers! torape 1.480) £.000 a.0on 7,000 9,000
lnfm struciune [Workihop, administrative
5 buddings e1e) i uaJ 14208 1,506 0000 1504
6 Rosdd i 95{] 0,600 (W Falrs 0,000 0,0
i 4 i bt
7 Rallways [ 0000 {1, (¥l i} 0 0 41003
. [ading pand ' 0.000 00008 1000 00 3,000
5 Effkient Treaiment Fant 00008 0100 000 0.000 [
16 [Minersl Separation #lant 0,000 oo a.00d 1,000 000
11 [Twwnship area 0000 bidelie 0000 .00 i
- Cithers [to specify) |
B | &5 miho bedeft along the WL Do rdasy| 8 i L0 2570 01,000 2.5
i) Uinusert ares 13.7 0.000 a.170 9.2 0,008
i b : -
GRAND TOTAL [ alg Gl BB 5,2
= o §
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CONSENT LETTER / UNDERTAKING / CERTIFICATE FROM THE APPLICANT

01. The Mining Plan in respect of Marasimha Iron Ore Mine (ML No 2148} over an
area of 60.66 Ha (As per CEC survey) In Kumaraswamy Reserved Forest,
Dharmapura village, P.O Sandur, Sandur taluk, District Ballari, State Karnataka,
under rule 16(1) of MCR 2016 has been prepared by 5.Shivakumar M.Sc,

Geology.

This 15 to request the Regional Controller of Mines, Indian Bureau of Mines
Bengaluru, to make any further correspondence regarding any correction of
Mining Plan with the szid Qualified Person & his address below:

Sri. 5. Shivakumar

AGM (Exploration)

M.5c. Geglogy

Mfs MSPL Limited,

Baldota Enclave

Abheraj Baldota Road

Hosapete — 583 203

Phone: 09800256783

‘E-mail: shivakumar.s@mspllimited.com

e nereby undertake that all modifications/updating as made in the sald in the

‘Mining plan by the said Qualified Person be deemed to have been made with
‘our knowledge and consent and shall be acceptable on us and binding in all
Espacts.

] 2. It is certified that the CCOM Circular No-2/2010 will be implemented and
mplied with when an authorized agency is approved by the State Government.
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z 03. It is certified that the Progressive Mine Closure plan of Narasimha Iron QOre
Mine (ML No 2148) by Preferred Bidder M/s. MSPL Limited over an area of 60.66
i ha complies with all statutory rules, Regulations, Orders Made by the Central or

State Government, Statutory organisations, Court etc which have been taken in
i to consideration and wherever any specific permission is required the lessee will
i approach the concerned authorities,

| The information furnished in the Progressive Mine Closure Plan is true and
correct to the best of our knowledge and records.

| 04. "The provisions of Mines Act, Rules and Regulations made there under
have been cbserved in the Mining Plan over an area of 60.66 ha [As per CEC
survey) in Ballari district in Karnataka State belonging to Narasimha Iron Ore
Mine (ML No 2148), where specific permissions are required, the applicant will
approach the D.G.M.S. Further, standards prescribed by D.G.M.S in respect of
miners” health will be strictly implemented”,

05. We hereby undertake that the Reclamation and Rehabilitation measures
will be implemented on a time bound manner as per the approved Reciamation
and Rehabilitation plan by CEC of Narasimha Iron Ore Minge (ML No 2148) by
Preferred Bidder M/s MSPL Limited for an area of 60.66 ha in Kumaraswamy
Reserved Forest, Dharmapura village, P.O Sandur, Sandur taluk, District Bailari,

State Karnataka,

PLACE : HOSAPETE
DATE : 20-09-2019

Dr, Meda Venkataiah
Whole Time Director
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The provisions of the Mineral Conservations and Development Rules 2017
have been observed in the preparation Mining Plan for Narasimha Iron Ore
Mine (ML No 2148) over an area of 60.66 ha (As per CEC survey) by Preferrad
Bidder M/s. M5PL Limited in Kumaraswamy Reserved Forest, Dharmapura village,
P.O Sandur, Sandur taluk, District Ballari, State Karnataka and whenever specific
permissions are required, the applicant will approach the concerned authorities of
Indian Bureau of Mines.

All Plan & Section are prepared based on Lease sketch as provided by the CEC/
Government of Karnataka

The information furnished in the above Mining Plan including progressive mine
closure plan is true and correct to the best of our knowledge.

£ . Syealiay,
5. SHIVAEKLUMAR
M.Sc. Geology

PLACE: HOSAPETE
DATE: 20-09-2019




b - v TR
B b AN EIER g
fh \ Gowt, o ""*"j.r

BALDOTM

MINING PLAN -

(Including Progressive Mine Closure Plan)
Narasimha Iron Ore Mine

By Preferred Bidder M/s. MSPL LIMITED

ML No 2148
(erstwhile swamymalai Iron Ore Mine of M/s. H.G.Rangan Goud)

Submitted under Rule 16(1) of MCR 2016

Volume -2: Annexures

ML Arés: 60.66 Ha
LOI: Mo: DMG/MLS/AUC/C'-2148/2018-19/2990
Dated 06 OCT 201B
Opencast, Category ‘A’ Fully Mechanized
Proposed for ‘Captive Mine®

Total area: 60.66 Ha
Validity: 50 Years w.e.l Lease execution date
Forest Area: 60.66 Ha
Hame of the Forest: Kumaraswamy Reserved Forast
Reg No: IBM f 199 7 2011

Prepared By

S.Shivakumar
M.Sc.Geology

Qualified Person
September 2019
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Annexure Mo. of
Sl.ND. Stbject Mo. Pages
| Letter of Intent {LOI) Issued by Government of '
1 Karnataka, No, DMEMLS AUCHC -2 148/2018-19/2950 1 5
dated : 06.10.2018

CEC Letter, F.NU-E-'“E‘]..I‘ICEC;SE-\.'IIEEI? -PL.III dated

2 21.08.2019 Manitoring Committee letter dated 2 3
03.09.2019.
Resolution passed by the Committee of Directors,

3 Photo Identity card of lessee with permanent address 3 =

proof, Certificate of Registration of the company, List
of members of hoard of Directors.

4 Qualification and Professianal experience certificate of 4 4
the Qualified Persan

& Copy of bore hole logs drilled by MECL & Estimation of 5 2032
Reserves /| FEsoUrces,

6 Feasibility Report 6 12

7 Estimation of Ore and Waste calculations 7 2

4 Year wise Development & Production B (Ao (E) 5

) Proposed Reclamation & Rehabilitation measures 9 (a) to{f) &

1n | Processing plant flow chart (Mobile Crushing & 10 1

Screaning Plant)

' Photographs 4
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|.J'|:i1.|:'EIIIL'||I ol Mines and o e oy,
KhansjaBhuvan, Roce Course Rogd

Hangalore-t, - Dinie: 06 102018

Fon] (il dismines akarnataka.gor in

VISP L Limited
Baldota bhavan, 117,
Maularshi Karve Roadl,
Wiimbagg = 404 (20,

11 [} WA anaiieni with elerence o enuciion dmeg ORI, 20TH Tor grant ol

FRlorg g lewse for "sei H G Rangangouda, ML Na: 2148" Block in

Yy T p N TS ||-':|!_-,_. ke Foluka - Ballars  DBEeadt over an exlent ol b A

lechisee Aren of Forest-Jund
1, Boekaroumd

e Errecior, Denartmen ol Mines und Cieslony. Kornatuka, pursuant o the

L] AL

Supreme Court judgments and onders in Samaj Porivartana Samudaya and O

s sate of-Rarnatakn and Ors-in- W PO 562 of 2009 (e “hadgment™), the

Mines and Minerals {Developiment and  Repulation) Agn, 1957 d i

nendmems (the “Aef™) ind the Mineral | Auction) Ritles. 20013 including i
amendhments ((he “Ruales™), dssued the nonlication and sl vaime dende
dated 30 Jangary’ 2018 for grond of mining legse or "S5 H 6 Rangansauds,
ML Moi 2148 lotated n |}|'.:|!'I:||.I|"|||.;| '.|||,i,5_,l_.-, sk Talwh, Ballard Distriin
al armutaka (the “Tender Document™). The e-atction process wis conducted
in_gecordonee  with  the  Minerl CAuctiony Rules. 2015 (includiog  jis
amendtients) and the Tender Document o the said mineead block ad * Wiskl
Lhmited " ors declured a5 the “Freferred Bidder™ i accordunce winli Ryl

MESLERD i the Mineral ¢ Auetion s e, 2015 including its amendment

ot

“agE 1ok §




ment for " S M G Rangamoanfy, X

07 [(Rupees NIXWY Siv Crose
71 11 Frur Hunly

He-No-2 1~ BIGck i R,

Fighty Seyven Lakhs Seveniven

el o Eighty Seven (il L AS e

redquired vitder Kalg
LCLT of the Kineial EMIetiom) fles 265 MSPL Lindited p depersitied g
iesl instulmenm of e upirom (Emenn. being 1on peicent it the  upfroim
payment, of Rs 6,68, 71 740 hreiaph Dienmsangd Drald 1) hésiFie w0, LRty | i
aoted: 20,09 W18 Which wias pocels el on 24002018

With reference 19 letter N DG MT S0 CATMZ06-17 dutedd 25 08 e
s By EYNICS during the | ehIEL I Sl (e et the dechiration

subimitted. MSPL Edmited |

s submited 1he revised il soviring T NTTL Th
Lo madintuhning hid validin

R RN

-0 days From die Did (e Prade 1 e. 200 QRTET

2, Griint of Lottay il Inieri

21 Accordinedy, [rsmeel 1o Bule [002F of the Minerml { Aucriog Fiiles, “njs

meluding its psendmens, the Lrivetmen) of kareataka is stng this letrer ot

et b pramt of mining lease (o * S H G Rangangonda, ML Nao- I148"
Wlock i DRarmnpig Villase, Sandur Talika, Ballar Dstrier ovey am extent pf°

MLOG Heetiare-Aren of Forest Find 0 MSPL Limired
X Conditinns

L1 This: lutter oF inten a1 siubscguent wam ol ateremeni o ed g

{
(LR LR

sl besubject to the provisrons al e Pudgment, Act and the rales made
thereunder, as antended from time 15 time.,
3.2, MSPL Limited shall be declored vg the *Successtul Bidder™ anc sibsequen|y

. - i S 4 F ]
be oranied ihae Mg legsy ol upem csnbislieory ceompletion ol pll

regrirements- under the Judgment. Act rules made thereunder and e 1 (L

3

eciment.
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For relerénce. the. current reguicements: under the Hules and the Tender
Pociment for declarution of MSPL Limited a5 the “Successiul Bidder™ and
sithsequent grant of the mining lepse pre reitenned below, 11 is clariiied that 1he
reguirements thentioned below are only Tor reference and in the event of any
change o Appheable Law. the requirements under the modihied Tww, shull be

: | I
PP,

; Dleclomatiom of the “Suecessil Biddes™

VISEL Limired shall be considered o be the “Suoecessful Bidder™ upon
contimuing 1o be o complimde with ol the terms and conditions of
l:|:l_'i|'l|ll_'.

it pavment ol the second mstuloent of the Uplront Pavosens which s By
6,68,71,749- [Rupees Six Crore Sixty Eight Lakhs Seveniy Cne
Fhousand Seven Hundred and Forty Nine Only) as pec the Tende
[ Jemcnnient;

i formsshang the Performance Security pursaant o e Auction Riles.
sl Ior the pepod specified m ihe Tender Pocoment and bl
Frevelopment sod Productivn Ageeement (MPPAL For oo adiolnt Syl
iy s, bl d 7, 1 48T (Kapees sixty Six Crore: Eighty Seven Lakhs
Seventeen  Thousand Four Hondreed and Eighty Séven Only).
Purstiant Lo sub-mile 001 af Bole 12 of e AueHon Rules, the
Fetfommance Secunity sholl be sdjusted every Five vears so thar i
el tlimiey o correspond o 3% of the readsessed value ol sgimasied
reanireds  ineluding the valuye ol any new!y discovered maneral that mas
e e luded iy e e lease deed on o ats discovery determined i
neeordanes wilth the: Aoclron Rules: In soch cases bank: guarantes
constiluting the Performance Security shiall be substitited with anothe
Bk piarnniee ol the sarme Yaluoe ssuad b aceardamee et Claose 102

ub the Tender Document. which s for the revised amouot or il the

Perlormiande  Setmaty hms been provided through o seeurity deposit.

additiomud muiml jowanls security deposit shall be provided

-

. solisiying the conditions: speeilied in glawse (h) of sub-seetion (27 of

sectivn 3 of e Aot wieh respesgt b nomining plin

= Ak
rage 3ol 5 ﬁ H‘\.
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maving eleared pll doex 10 the Government of Ramitaka afisug [
mining petivity that the Preterced Bidder i anlertaken in karnaliaki
e pissr; i0sueh dises - wve beerrdetonmined o be pavable by himean
fermis ol the extam provisions al the MMEME Act T937 and thic ks
feuimed there under, along withy an undertaking thit he <hall also clearall
des tht the Gowernmsent of hamateks determmes i futare, pavable by
im in terms ol the extant provisions of e MMEER At T957 Gid e
miles feamed there under, 10 the Covermment ol Karmatbka arismg Trom
g achv ity smdersaken by homom bamsatakn i the pist. 1 stch dies
by ool been determined: and

having pand the aeual  espensis incurred by the Cieveriment ol
Foarnaka on mime explocaibon, preparation of Trovisiona] B8R Plans.
s conarpetion sl pillaes and 100 speves within 60 davs of pesae
of letter ol intent. This amount §5 equal 1o R 84462087/ Hupees
Eight Crore Four Lakhs Sixty Two Thousand Fhirty Seven Omly ).

The abive sctivitics shill ke completed by the Mreferred Biddere i sceordanes

with the timehmesmentoned imthe Dendor Documeni

1ni

LA ]

Siening of the Mine Development and Production Agrcoment TN

MSPL Limited shall sign e Mine Development and  Production
vereement with the Govermment of Karnatoka upin oblanmy all wiscinls
approvitls. permils, no-objechions and the like os miy B meguitedl e

Applivable Laws for commencemént ol mining operilions
Cirant of iminime lease

Subseguent o execution of the MUPA, MSPL Limited shall pay the third
instalment of the Lipfront Payment which is Ry, 5349, 73.989% (Rupees
Fifty Three Crore Forty Nine Lakhs Seventy Three Thousand Xine
Hund red and Eighty Nine Onlyv ). Uponsuch payment. the Government of
Karmataka shafl issue a grnt order and thicreatier within o penod of 340 day -
n minine depse shall be executed in Gvonr o MSPL Limited s per Rale
LEy of The Mineral (Auction) Rules, 2015 . The dae of the
commeéncement of the perisd Bor which o mining lease 15 grosted shall be

e dinte on which o duly executiod minmg beuse 1= reglstered

= 11‘6\‘1{{

T
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I Valbdity

Pl This letter of ment s vilsd e oo period of 3 months from the dote ol s
sstted, within which three ol e dbwve conditrons-must- be -Hlithed-and-the
mliming  Legse Deed must b evecwted hetween MSPL Limited pnd ihe
vhoeriment ol komataka, In cose MESPL Limited s unable to tal (31 all o ans
above conditions. then 10wy subost an application @ Gosenviment ol
hearnaland, reggesting tor further extenson, 1 s o the sole discretion ol the
Chivernment of Karmatakn 0 extend the validity of this letter of intent aftes
VISFL Limted submnns e reasons jusiification for non=gomplianee with any ol
the comiibsomss whinsh shall be doe o events beévimd the conrml ol MSPL

I III!”.L".J.
| Pine Ciovermment ol hommulska 12 snli=hed that o Tonger- period-is-reguired-1p
ctible MSPL Limited o suhsfy oll or aoy of the above conditions. it mas
vl the wilicity ol s leter al inlent for such |'l-.':i.:.| af petionds s U

el Tst ol Barnarika may specili ——

1=y efarfaed i MSPL Limited s ablgated o make Annual Payvmcnts

e el L pronvbiens Of the | ender Drocunen.,

Ry return e duplicote copy ol s Letter af Intem duly, sianed by
thoreed spnatory. of Uwe Coonpany and Juemsh e satable Board Kesalution in
faken ol having aecepled the above lerms aiud conditions.: The accepted copy of Letter

of Tt ahuing wilh Board resoluiman showld e sabrmited laiest |"I‘| 23 12R

1
v o~
r

OaTUNGAI AT
IMEECTOR
Depammment of Minesdo e T
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ANNEXURE - 2

CENTRAL EMPOWERED COMMITTEE

GEnsiRed by Me oI e SUPREME COWET OF DA

F.No. 2-61/CEC/SC/2017-Pt.IlI Dated : 21°" August 2019

To
The Chief Secretary
Government of Karnataka
Vidhan Soudha,
Bengaluru- 560001

Sub :Preparation and implementation of the Reclamation and
Rehabhilitation Plan of the mining lease falling in District
Bellary, Karnataka

Sir

The CEC hereby gives its concurrence to the Reclamation and
Rehabilitation Plan of the following mining leases, prepared by the
ICFRE with the permmissible annual production of iron ore shown against

their names |
i i Permissible
S.No. Mame of the Mining Lease ML No. annual production

of Iron Ore Mine

Mis. MSPL Lid. erstwhile Mis,
1 H.G. Rangan Goud CERE NPT LT

Mis. MSPL Ltd. erstwhile
2. | Kanhiyalal Dudheria ks || RN

It is requested that immediate action may please be taken for the
implementation of these Reclamation and Rehabilitation Plans.

N ey

2nd Floor, Chanaikya Bhawan, Chanakya Purl, New Detfu-21 Tal .'EI11-2'IE1EIE:3I2. 21610613, Eﬂﬂﬁdﬁww
Fax : 24101925, Email : cecindia202gngmail, com 1
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it may please be ensured that the mining activities are permitted 1o
be undertaken only after compliance of the Hon'ble Supreme Court
orders and in accerdance with the stipulated conditions.

Yours faithfully

{Amar “tﬁggh

Member Secretary
Copy to:

i) Addl.+Chief Secretary (Forest), Government of Karnataka,
Bangalore.

iy  Secretary (Mines), Government of Karnataka, Bangalore.

iy, Principal Chief Conservator of Forests, Karnataka Forest
Department, Bangalore.

iv) Director, Mines and Geology, Government of Kamataka. Itis
requested that & copy of the approved R & R Plan may
please be provided to the concerned lessee and the IBM,

v} Al Members and Additional Members of the Monitoring
Committee with the request to undertake immediate follow
up action for the implementation of the R & R Plan.

vi}  Director General, Indian Council for Forestry and Education,
Dehradun.

vii)  Controller of Mines (SZ), Indian Bursau of Mines, Bangalore.

viiil Secretary General, Federation of Indian Mines Industries.



1 COMMITTEE

Nod MCTRE R ACCA 30 8B 2010 2001200 Khanija Blasvan Hace Conrse R,
|‘.‘||'||;-.'||m'-|. dale grol pneg.

2094
. =
“ NOTICE 3 SEF 2019
Sul Comcurrence of CEC on final Rehakilitasinn & Reclamation Plan- i
WAL TiTeat ke e
Rofar  Legter of CEC Mi2-61/CEC/SC aour-PLINL, dated 2™ August zow.
2 LM isswed 1o the Profereed Bidder daved ofoo 2008
¥ Letter ol Director, MG dated yo.08.2000,
LR RS
T"Iw. ICFRE has submitied the final Rehabilitation & Reclamation Plan of Swamimalai

o wee Mine of orstwhile lessee M's H.G.Rangangoud now auctioned to M5 MSPL and the

stnie has been approved by the Central Empowered Committee vide letter cited abowve in the
referonee ¥ recommending the annual praduction of iron ote as below;

[ Name af ghe Mining Lease ML Ma, Popmissible annual
E‘!_"l:'lld'_ucl'h,'.lll of fron ore mine
Mys MSPL Lid. Erstwhile M/s H.G Rangan Y] o077 MMT
Camiael.

_ The Meonitoring Comymittee has also been informed by the Director, Department of
Mincs and Gealogy vide reference 2 above that the you have been declared as Preferred Bidder
tor the said mine by submitcing the highest bid in the auction conducted by the Government
of Karnataka. Accordingly, Letter of Intent has also been issued to you on obuc.zoiB. As por
the orders of the Hon'ble Supreme Court, the R&R Plan proposed by ICFRE and approved by
the CEC shall have to be implemented before starting of mining operations, You are requested
1o start implementation of the RER Plan only after obtaining approval from the Director,
DMG. You are also directed to subimit one copy of the approved Mining Plan, Emvironmental
Clearance, approval under the Forest [Conservation) Act, 1980, and ather statutory clearances

in rune with the annual production of o.77 MMT. Q
Chairman,
/n./
M/s Mfs MSPL Led.,

Monitoring Committee
Baldata Enclave, Abhera) Baldota Road,
Hospet - 583203
Copy to,

1. ﬂirieﬂ:ur. Department of Mines & Geology, Bangalore for information and necessary
SCTION.

2. Regional Controller of Mines, [BM, No.zg Industrial Suburb, 11 Stage, Tumbkur Road,
Goruguntepalya, Yeshwanthpur, Bangalore for information and necessary action,
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MSPL LIMITED

Corp, Ofoe 1 Badom Erclaw Anders| Baldoos Rakd, Howrot- 3B Earmck, hula
Oficw | 43 3% TIMGT 12000 e 49| BI04 212335 250444

Eraiy e iTmaplbmited com ol wesayorspmaed sas

Rl!gd Ol © Eaddsni Blirmn, | 17, Fleheyhe Kzrew Boad, Fhumbai-S50000 . india

BALOOTA Tel: +91 21 TIO30959 Fax: #5117 T2019767 Troad maplmumEnesd irdied cam
e

CERTIFIED TRUE COPY EXTRACTS OF MINUTES OF MEETING OF COMMTTEE OF
DIRECTORS OF MSPL LIMITED HELD ON 1 1" MAY 2010

In supersession of resolution passed by the Board of Directors at the meeting held on 14"
Movember Z009 it s heraby RESOLVED THAT Sri. Narendrakumar A, Baldota, Chairman and
Managing Director, Sri. Rahul Kumar N. Baldota, 5. Shrenik Kumar N, Baldota, Execulive
Directors of the Company, 5, Meda Venkataiah, Executive Director, S V. G Subhramaniam,
Vica President (Lagal). SrArvind Mathur, Vice President (Business Development) and
Dr.Shibbin Kumar Bhushan, Autharised Representative of the Company be and hereby
savarally authorized to fle applications for mineral concessions [Reconnaizzance Pamit (RP)
Prospecting License {PL) Mining Lease (ML)], to pursue these applicalions, fo swear affidavils
and ather documents neaded Tor the purpose, to appear in hearings and o reprasant the
Company, 1o e Revisions, to file Writs and other legal proceedings in connection with these
appfications and to do evenything necessary and incidental in this behali and also io do
averything necessary and incidental i other legal procesdings in all olher malters Tor and on
behalf of the Company.”

FOR MSPL LIMITER

ANDRA SEKHAR NAIDU)
COMPANY SECRETARY
ACS 16684

(K.
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GEOLOGICAL REPORT ON
ESTIMATION OF IRON ORE RESERVES IN RESPECT OF
SHRI. H.G.RANGANGOUD MINE LEASE AREA (ML No0.2148),
RAMGAD RANGE, SANDUR SCHIST BELT
DISTRICT: BALLARI, KARNATAKA

SALIENT FEATURES

Name and location of the
block

Shri. H.G.Rangangoud Mine Lease Area (ML
No0.2148), Sandur Taluk, Dist: Ballari, Karnataka, lies
between Longitudes 76°31°'23.8” and 76°32°05.0” and
Latitudes 15°02°23.8” and 15°03'02.5”. The block
falls in Dharmapur village of Ramgad range. The
block is covered in Survey of India Toposheet No.57
All12.

Accessibility

The mine lease area is 20 km from Sandur town
which can be approached from Ballari, Hospet and
from Toranagallu railway station.

Scope of work

I) Borehole fixation, determination of boreholes

co-ordinates and RL

i) Detailed geological mapping

iii) Estimation of reserves / resources in respect of
‘C’ category mines as per UNFC guidelines

iv) Lumps and fines ratio

v) Broken up and non broken up (virgin) area

vi) Ore and non-mineralised area

vii) Associated minerals if any with quantification as

per threshold values.

viii) Reporting of mineral resources in accordance

with “Mineral (Evidence of Mineral Contents) Rules

2015”.

Quantum of work

a) Geological Mapping
b) i) Core drilling

i) RC drilling
c) Total Meterage drilled
d) Chemical Analysis
A) i) Primary

(Fe,Si02lA|zo3,)

i) Bulk Density
iii) Specific gravity
iv) Lumps : Fines
v) Check Samples

B) Composite Sample
Analysis

i) Determination of
Magnetitic iron, Fe

0.606 sqg. km (1:1000 RF)
579.70m (10 Bhs)
2701.00m (38 Bhs)
3280.70m (48 Bhs)

Coring - 577 Nos.
RC — 2494Nos.
5 Nos.
5 Nos.

5 No. of pits
103 Nos.

24 Nos.




(total), Ferrous iron, S, P
LOI and GOI.

i) Determination of
Magnetic, Hematitic,
Goethetic and Limonitic
iron by XRD.

C: Physical Analysis

i) Petrographic Studies
i) Mineragraphic Studies

24 Nos.

1 No.
3 Nos.

Duration of work

Between February -2016 and March- 2016 and
analysis completed on 06.05.2016.

Geology and structure

The Sandur Schist Belt is known for its economic
deposits of Iron and Manganese and studied in detail
by many prominent workers like New Bold (1838),
Foote (1895), Roy and Biswas(1983), Martin and
Mukhopadhyay (1987 and 1993), Naqvi et.al. (1987)
on various aspects like depositional environment,
structure etc. lron ore, banded ferruginous cherty
guartzite, are intimately associated with gabbro of
pre-tectonic and post tectonic origin. The hill ranges
trend in NNW-SSE direction, which are similar to
regional tectonic trend of the Sandur Schist Belt.
The area has under gone two phases of deformation
[F1 and F2] and metamorphism. The axial trace of
F1 have NNW-SSE trend which is refolded by open
F2 folds trending in ENW-WSE direction. The
primary structure of banded iron ore formation is
bedding and pene-contemporaneous  faults;
schistosity and fracture cleavage are also common.
Repetitions of iron ore bands, which cause the
thickening of ore at places, are due to diastrophic
folds. The rock type belongs to Ramanamala
formation which includes pillow- structured and
undifferentiated meta basites, including meta gabbro,
greywacke, banded iron formation and
undifferentiated banded ferruginous chert and
grunerite.

No. of BHs drilled up to
basement

Nil ; Grid pattern : 100 x 100m

Highest RL in lease area
Lowest RL in lease area
Deepest BH drilled
Mineralised Zone

982.52m (SSW of the lease area)- MHGR-17
760.00m (NW of the lease area)- MHGR-8
Bh.No.MHGR-1,RL-816.903m and total depth
95.00m

RL Depth-817.059m; Iron ore continues even
beyond the explored depth at 45% (MHGR-
24,16,17,7).

Thickness at 45% Fe
cut-off

Minimum — 1.11m (Bh.no. MHG-22)
Maximum — 90.30m (Bh.no.MHGR-24) Iron ore
continues even beyond the explored depth.

10

Overburden

Nil

11

Logging and Sampling

3280.70m and 3069 Nos.




12 Samples analyzed for Fe (%), SiO, (%), Al,O3 (%) by XRF at MECL Lab.,

radicals Utilities Complex, Nagpur.

13 Average core recovery 85-90%

14 No. of Geological cross- | 13 Nos. i.e. S1-S1’ to S13-S13'

sections
15 Specifications >45%Threshold value; ore zones have  been
(Based on Fe %) classified at 45% and at 55% Fe.

16 Structure The lease area falls on Ramgad Range which is
oriented in NW-SE direction, with steep easterly dip
of 75° to 85°.

17 Nature / Type of Ore I) Haematitic ore, Shaly ore, Soft Laminated ore,

Powdery ore, Blue dust, Siliceous ore (enriched
BHQ)

and Magnetite ore.
i)Waste type / OB / IB — Ferruginous clay, Limonitic
clay and BHQ.

18 Stratigraphy Massive/Laminated ore, Laminated ore, Powdery
ore, Magnetitic ore, Ferruginous Clay, BHQ, BMQ /
BHJ,

19 Ore body dimension Average Strike length: 1300.40m
Wide area : 240m - 370m
Depth of intersection: 831.759 m RL
Mineralized zone (Depth): 817.059m RL (at 45% Fe).
Average True thick: 51.70m

20 Intercalation Ferruginous shale, occ. Ferruginous clay
(MHGR-38 and MHG-48)

21 Ore Reserves IStrike Average Res’\leertves Grade | Cut-off

ength thick (Million Fed Fe% Remarks
(m) (m) Tonnes)
1300.40 52.65 63330 | 58.84 45 Haggagtl'%)ore
130040 | 49.32 48102 | 6275 | 55 Hafsﬂagtl'%)"re
99.30 17.63 1.221 4499 | onor | Magnelitc ore
' ' ’ ’ Fe. (S4-S4°)
Fe : SiO; + AlL,O3 ratio is 19.593
AlL,O3 : SiO; ratio is 1.07
Al,O3 : Fe ratio is 0.089
22 Physical Facts Lumps — 67.08%
Fines — 32.92%
Broken up area — 0.444 Sq.km.
Non-broken up area — 0.157 Sqg.km.
Mineralised area — 0.157 Sqg.km
Non mineralized area — 0.005 Sg.km
Associated minerals Magnetitic iron ore between
S1-S7’
23 | Recommendations Shri. H.G.Rangangoud Mine Lease Area (ML

No0.2148) has potential that would be amenable to
systematic scientific mining. Moreover, magnetitic
iron ore occur between S1 and S7 over the strike
length of 710.00m and average wide area of 83.45m;
the average thickness is 17.32m. Qualitatively, owing




to the sporadic nature of occurrence of magnetitic
ore (MHGR-1 and MHGR-2) the reserves of
magnetitic ore has not been attempted.

At planning cut-off 35% the iron ore resources
estimated is 88.99 m.t. with the average grade of
53.00% Fe, 13.95% SiO, and 4.53% Al,O;. The
average width of mineralized zone is 60.19m. The
available metal content would be 47.170 m.t.
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GEOLOGICAL REPORT ON
ESTIMATION OF IRON ORE RESERVES IN RESPECT OF
SHRI. H.G.RANGANGOUD MINE LEASE AREA (ML No0.2148),
RAMGAD RANGE, SANDUR SCHIST BELT
DISTRICT: BALLARI, KARNATAKA

CHAPTER-1
INTRODUCTION

GENERAL

The extensive exploitation of Iron ore by small and large lease area holders by
violating all norms fixed by the government, besides, the illegal mining beyond
their lease boundary by few mine owners had forced the government to stop
the mining activity, since September 2011 by the verdict of Hon’ble Supreme
Court of India in its Order dated: 24.02.2014. Accordingly, a Committee was
formed to assess the extent of encroachment / violation based on the joint
survey conducted by authorities under the Chairmanship of the Chief Secretary
to Government of Karnataka. Considering the extent of encroachment, 51
mines have been grouped under C-category mines and the mining licenses of
these mines were cancelled. As per the guidelines of Director, Department of
Mines and Geology vide letter no. GO No.DMG/MLS/MECL/2013-14, dtd.
28.12.2015 has entrusted to MECL to carry out exploration for the estimation
of iron ore reserves/resources for 15 C category mines falling in Sandur taluk of
Ballari (10 mines), 2 mines in Chitradurga and 3 mines in Tumkur districts of
Karnataka. In the subsequent detailed discussions with official of IBM, DMG
and MECL, it was decided to restrict the exploratory driling at 100m grid
interval in the mineralized zone and at 200m grid interval in non-mineralized or
non-exploited area or virgin area. The method of drilling involved are both RC
and Coring, which worked out to be 20% coring and 80% RC drilling (mutually
agreed by the Committee consisting DMG, Karnataka, IBM and MECL
Officials).

Officials from DMG, MECL and IBM have visited 15 abandoned C-Category
iron ore mines (Phase-2) in Sandur area of Ballari district, Hiriyur area of
Chitradurga district, Chikanayakana halli of Tumkur district between 11.01.2016
to 13.01.2016 in Ballari mines, on 08.01.2016 in Chitradurga mines and
18.01.2016 in Tumkur mines, in prelude to the exploration. It is observed that,
no systematic mining were done, no old exploration / Borehole data or chemical
data and no updated Surface Plan is available for planning further exploration
in these 15C category mines.

Based on the GPS Survey data of CEC and together with the geological
mapping by MECL, the proposal for detailed exploration for iron ore in 15-C
Category mines located in Ramanadurg range, NEB range in Ballari district, 2
mine lease area in Chitradurga district, and 3 mines in Chiknayakana halli area
of Tumkur district of Karnataka were prepared.

Sandur Schist Belt is one of the younger schist belts of Dharwar Super Group
occupied in about 2500 Sg.km area between Ballari, Hospet and Sandur in the
Ballari district of Karnataka is known for its rich accumulation of both Iron and

10
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Manganese ores. Extensive Iron and Manganese Ore Mining is the main
activity in Sandur, Hospet and Ballari areas.

In future, almost entire Europe (excluding former USSR), Japan, Korea, China
and other Asian Countries will nearly depend upon import of iron ore. The main
exporters will be Brazil, Oceania [Australia, New Zealand etc.) and former
USSR. India has a good export market in the eastern sector as Australia
seems to be the sole major competitor; besides, India has a good market even
in Europe and Africa. Therefore, it is pertinent to explore large areas to cater to
the heavy export of iron ore.

The Ramgad, Kumaraswamy, Deodari, Donimalai, Thimmappanagudi, NEB
range and Copper mountain Ranges are the most important iron ore mining
centers of Ballari - Hospet area.

LOCATION

Shri. H.G.Rangangoud Mine Lease Area (ML N0.2148) mine lease area falls on
Ramgad Range of Sandur Schist Belt, at a distance of about 20 kms from
Sandur, lies between Longitudes 76°31°23.8” and 76°32°05.0” and Latitudes
15°02°23.8” and 15°03’02.5”. The block falls in Ramgad Range.. The block is
covered in Survey of India Topo sheet No.57 A/12 (Plate-I).

The Sandur Schist Belt lies between Longitudes 76°22’ and 76°52’ and
Latitudes 14°50’ and 15°17’. The area is covered in Survey of India Topo sheet
Nos.57 A/7, 8, 11,12,15,16 and 57 B/9.

Ballari, Sandur and Hospet are the important townships of the area. Sandur is
the tehsil headquarter, which is located in the south central part of Sandur
Schist Belt. Ballari is the district headquarter, which is about 60km from
Sandur. Donimalai is the NMDC Township, at a distance of about 15 km from
Sandur.

Jindal had established Vijayanagar Steels (JSW) near Toranagallu (R.S.), with
the Thimmappangudi block iron ore resources as captive mine.

Pelletisation plant have also been established in Hospet.
ACCESSIBILITY

Sandur is connected by road from Ballari, Hospet, Toranagallu (RS) and
Donimalai. Hospet, Toranagallu and Ballari are connected by broad gauge
railway line on Hubli - Guntakal section of south central railway. Bengaluru is
the State capital and it is at about 340 km from Sandur by road and accessible
by train from Hospet and Toranagallu,

PHYSIOGRAPHY

Physiography of the area is characterized by two elongated ridges trending
NNW-SSE. The western ridge is named as Ramgad range and the eastern
ridge is named as Donimalai range and the E-W trending South East extension
of Ramgad range is called Kumaraswamy range. The height of these hill
ranges varies between 600 to 1100m from MSL.

2
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1.5.0 CLIMATE

1.5.1 The Sandur Schist Belt area of Ballari district experience dry semi arid climate
with annual rainfall varying from 40cm to 80cm. The monsoon begins in June
first week and continues up to September and winter from the month of
October to January is somewhat pleasant. However, hot to very hot summer is
from the month of February to May.

1.6.0 SCOPE OF WORK

TABLE-1:

QUANTUM OF WORK EXECUTED IN

SHRI. H.G.RANGANGOUD MINE LEASE AREA (ML N0.2148)

SI. No Activity Quantity

1 Topographical Survey - on 1:1000 scale 60.66Ha
(Dove tailing of data provided by DMG,
Karnataka)

2 Geological Mapping 0.6066s0. km

3 Survey
i) Triangulation/Traversing 60.66Hectares
i) BH Fixation 48 nos.
iii) Determination of RL and Co-ordinates 48 nos.

4 Exploratory Drilling
i) Core Dirilling 579.70m (10 Bhs)
if) RC Drilling 2701.00m (38 Bhs)

5 Geological Activities
i) Core Logging 3280.70m (48 BHs)
i) Sampling 3071 Nos
iv) Lump and Fine — Pits 05 Nos
v) Bulk Density determinations 05 Nos

6 Chemical Analysis :
i) Primary (Fe,Sio, andAl,O3) 3071 Nos.
i) Check Sample Analysis 103 Nos
iii) Specific Gravity determination 05 Nos.
Composite Samples: a) Determination of 24 Nos.
Magnetitic iron,Fe total,Ferrous iron, S, P
and LOI.
Composite Samples: b) Determination of 24 Nos.
Magnetic, Hematitic, Goethetic and
Limonitic iron by XRD.
Physical Analysis

7 i) Petrographic Studies 1 No.
i) Mineragraphic Studies 3 Nos.

1.7.0 ACKNOWLEDGEMENTS

1.7.1 MECL is highly thankful to CEC committee headed by Chief Secretary,
Government of Karnataka for his valuable suggestions and guidance planning
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1.7.2

1.7.3

and execution of the proposed exploration in 2" Phase, 15-C Category iron ore
mines of Ballari — Hospet area, Karnataka.

MECL places on record its profuse thanks to Director, Directorate of Mines and
Geology, Karnataka for assigning the responsibility of exploration in Shri.
H.G.Rangangoud Mine Lease Area (ML No0.2148), Ballari district, Karnataka.

MECL also gratefully acknowledges the co-operation in execution of
exploration activity at Shri. H.G.Rangangoud Mine Lease Area (ML N0.2148)
by the officials of Directorate of Mines and Geology, Ballari and Hospet.
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CHAPTER-2
REGIONAL GEOLOGY AND STRUCTURE
BACKGROUND INFORMATION

H. James defined iron formation as a “Chemical sediment, typically thin bedded
or laminated, containing 15% or more iron of sedimentary origin and commonly
but not necessarily containing layers of Chert”. Banded Iron Formation (BIF)
has been formed within a single epoch of earth between 1900 and 2500 million
years ago. The amount of iron deposited in this epoch of sedimentation is quite
enormous.

The pre-Cambrian banded iron formations which are known as IRON
FORMATIONS or IRON ORE SERIES consists of banded haematite quartzite,
banded haematite jasper, banded chert, etc. in the un-metamorphosed state;
whereas on metamorphism, the bounded ferruginous rocks have given rise to
banded magnetite quartzite in which, the magnetite has been derived from the
original haematite and in places from grunerite - cummingtonite bearing rocks.
The basic eruptive rocks of the Precambrian time are the major source of iron
ores. The iron ores have been deposited through sedimentary resources
followed by leaching, oxidation by surface water percolation over a long period
and re-cementation with some replacement have also played a part at places.
The haematite generally occupies the top of the ridges and hillocks, which are
of great magnitude. Most of the ores have grade of > 60% and are in
association with ores of medium and lower grade in larger quantities. The grain
size varies from fine to coarse. Few grains of martite and magnetite are
present, which are of not much significance. Due to weathering haematite
have altered to limonite and goethite and finally to laterite at places.

GEOLOGICAL DISTRIBUTION OF INDIAN IRON ORE DEPOSITS

Formation Type of Deposits Areas of occurrence

Quarternary Laterite Small occurrences widely

scattered as derived from
many formations including
Deccan Traps.

Tertiary

Eocene and Miocene | Ironstones NE Regions [Assam]
Kumaon Hills, Travancore,
Malabar coast.

Jurassic

Rajmahal Trap (inter | Ironstones Birbhum, West Bengal.

trappean beds) Rajmahal Hills, Bihar

14



Formation

Type of Deposits

Areas of occurrence

Triassic
Sirban limestone

Haematite and limonite

Udhampur, Kashmir

Gondwana
Ironstone

Ironstone and Siderite

Raniganj Coalfield

Barakar Mahadeva

Ironstone and Siderite

Birbhum, Auranga Coalfield

Cuddapah Bijawarr,
Gwalior, Cuddapah

Haematite and Ferruginous,
Quartzite

Bijawar, Gwalior, Indore,
Rewa, Mahendragarh,
Jaipur, Jhunjhunu, Sikar,
Cuddapah

Banded Iron Magnetite-Quartzite Guntur, Salem, Tiruchira-

Formation palle, Shimoga, Chikmaglur

(Metamophosed) Mandi (Himachal)

Banded Iron Haematite (massive, shaly, Singhbhum, Bonai,

Formation powdery etc). Keonjhar, Mayurbhan;,
Poonch (Kashmir), Bastar,
Durg, Jabalpur,
Chandrapur, Gadchraoli,
Ratnagiri, Dharwar, Ballari,
Shimoga, Chikmaghur,
Goa.

Granites Magnetites (Residual) Jaintia Hills (Assam)

Granodiorites
(Rampahari Granite)

Apatite-Magnetite rock

Singhbhum, Mayurbhanj

Basic Ultra basic
rocks

Titaniferous-vanadiferous
magnetites

Singhbhum, Mayurbhanj

Pre-Cambrians

Magnetite

SE Karnataka, Mysore

2.1.3 The BIF has great economic potential, as it hosts many useful metalliferrous
ores such as iron, aluminum, copper, chromium, gold, uranium, etc.

2.2.0 CLASSIFICATION OF IRON ORE DEPOSITS

2.2.1 The iron ore resources of India are mainly distributed within the five major
zones as detailed below:



GEOGRAPHICAL DISTRIBUTION [GSI’s Bulletin series A, No.51 (1988)]
(Text Plate-1)

ZONE

A Chiria, Noamundi, Kiriburu, Meghahatuburu, Thakurani, Bolani,
Gua, Malong toli, Gandhamardan, Daitari.

B Bailadila, Dalli, Rajhara, Rowghat, Mahamaya, Aridongri,
Surajgarh.

C Donimalai, Ramgad, Kumaraswamy, NEB Range, Ettinahatti,
Tumti, Belagal.

D N.Goa, S.Goa, Red.i.

E Kudremukh, Bababudan, Kudachadri.

2.2.2 Also less important (deposits) belts are around central Madhya Pradesh,
Rajasthan, Haryana, Tamilnadu, Andhra Pradesh etc.,
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REGIONAL GEOLOGY

The geological formations of the Ballari, Hospet and Sandur region are known
by the name Sandur Schist Belt, belongs to Dharwar Super Group. The
generalized succession of these formations was first suggested by Foote
(1895) is as follows

STRATIGRAPHIC SUCCESSION OF SANDUR SCHIST BELT

4 Intrusive rocks

Dharwar Group <

\_ Older gneisses granites

Older gneisses and granites: These are the oldest rocks of the area and
occur mainly along the Western and South western boundaries of the schist
belt.

Basic igneous rocks: This group comprises mainly of meta basalt and
epidiorites and overlies the gneisses and granites with an unconformity.

Sedimentaries: The sedimentary formations consist largely arenaceous
sediment (sandstones and quartzites) successively followed by argillaceous
(shales, phyllites and slates) and ferruginous sediments (ferruginous shales,
guartzites, manganese and iron ores).

Intrusive rocks: These include both acid and basic intrusives. The acid
intrusives are in the form of granites while the basic ones are in the form of
dioritic or doleritic sills.

The two most significant economic mineral deposits of the area are manganese
and Iron ores. The manganese ore is confined mainly to the southern portion
of Kumaraswamy range and the western flanks of the Ramgad range. Iron ore
occurrences are spread over almost all the major hill ranges viz., Ramgad,
Kumaraswamy, Donimalai, Devadarigudda, Thimmappanagudi, NEB range and
Copper Mountain (Belagal) range.

STRUCTURE
The hill ranges of Sandur Schist Belt appear to be isoclinal synclines trending
NNW — SSE with general northeasterly dip. The major valleys are in the

anticlinal regions. The Copper Mountain (Belagal), Thimmappanagudi,
Ramgad, Kumaraswamy and Donimalai ranges are located in the synclinal

8
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254
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regions. The overall structure of the schist belt is synclinal and it is often called
“Sandur Synclinorium”

The eastern and western limbs of Sandur Syncline and Copper Mountain cross
folded syncline show only iron ore enrichment. The en-echelon drag fold shows
concentration of manganese ore along the troughs and the saddles.

GEOLOGY OF THE AREA

The Sandur Schist Belt is known for its economics deposits of iron and
manganese and studied in details by many prominent workers like New Bold
(1838), Foote (1895), Roy and Biswas (1983), Martin and Mukhopadhyay
(1987 and 1993), Naqvi et.al. (1987) on various aspects like depositional
environment, structure and depositional process etc. Geo-chemical data study
by Manikyamba et. al. (1993) inferred that the iron formation were the result of
submarine hydrothermal venting at the mid-oceanic ridge, ferruginous volcanic
sedimentation and biogenic activity.

The lithostratigraphy of the volcanic and sedimentary rocks under the new term
are defined as “Sandur Group” which are as follows:

a

Vibhutigudda Formation

Taluru Formation
Donimalai Formation

Sandur Group <

Ramanmala Formation

Deogiri Formation

\_ Yeshwanth nagar Formation

--------------------------------------------- Tectonic contact
Basement not known (probably gneiss)

Yeshwantnagar Formation: This formation is dominated by metamorphosed
ultramafic rocks, metagabbro and amphibolites on the south western margin of
the schist belt.

Deogiri Formation: The sedimentary sequence overlies the amphibolites of
the Yeshwanth nagar formation. The lowest part of the formation are mostly
greywacke and the top most part are manganiferous greywacks which
immediately underlie the lowest banded chert of Ramanmala Formation. The
greywacks are commonly calcareous. Much of the manganiferous greywacks
occurs as secondary concentrations of oxides or hydroxides in the form of
nodules or encrustations on fractures.

Ramanmala Formation: The lower part of the Ramanmala formation is
dominated by banded ferruginous cherts and interbedded amphibolites. The
chert layers increase in number along the strike of the formation from north-

9
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west to south-east. Many of these chert layers are banded iron formations
which are host to economic deposits of secondary haematite on the top of the
Ramanmala and Deogiri hill ranges.

Donimalai Formation: This formation comprises amphibolites and banded
ferruginous cherts with subordinate polymict conglomerate and greywacks.
Numerous banded units of chert characterise the Donimalai Formation. They
vary in thickness from 10 to 100m. The banded haematite-enriched types of
rocks have magnetite, Jasper and pyrite rich cherts to non-ferruginous grey
cherts.

Taluru Formation: The formation mostly comprises of schistose amphibolites
and pillow structured metabesalts, which are host to thin, but persistent
intercalations of banded cherts and local pods of coarse grained grey
carbonates. The lower part of the formation comprises inter bedded banded
ferruginous cherts, schistose chlorite carbonate rich amphibolites and siliceous
schist.

Vibhutigudda Formation: The hill ranges northeast of Donimalai range
includes formations comprising sedimentary and volcanic rocks such as
greywacks and banded ferruginous chert that immediately overlies the
amphibolites of the Taluru formations.

STRUCTURAL CONTROL

Iron ore, banded ferruginous cherty quartzite, are intimately associated with
gabbro of pre-tectonic and post tectonic origin.

The hill ranges trend in NNW-SSE direction, which are similar to the regional
tectonic trend of the Sandur Schist Belt. The area has under gone two phases
of deformation [F1 and F2] and metamorphism. The axial trace of F1 have
NNW-SSE trend which is refolded by open F2 folds trending ENW-WSE. The
primary structure of banded iron ore formation is bedding and pene-
contemporaneous faults. Schistosity and fracture cleavage are common. The
repetitions of iron ore bands, which cause the thickening of ore at places, are
due to diastrophic folds.

GEOLOGY AND STRUCTURE OF THE MINE LEASE AREA

Iron ore band trending NNW-SSE to NW-SE with moderate to steep easterly
dip occurs over the entire area of mine lease. The float ore occurs
intermittently. Clay bands, ferruginous shale and meta-gabbro as intrusive also

occur over the lease area.

The sub-surface geology deduced after the exploratory borehole data is given
below:

10
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Sandur Group
(Ramana Mala Formation)

Soil / float ore
Gabbro / Amphibolite
Shale

Clay / Phyllite

Ferruginous phyllite / Ferruginous.shale
Blue dust

< Clayey iron ore
Shaly ore / Limonitic ore / Ochre

Soft laminate ore

Magnetitic ore (occ.)
Haematitic ore

Silicious ore (enriched BHQ)

\__ BHQ

2.7.3 The general trend of the iron ore formation is N20°-40°W - S20°-40°E with
moderate to steep easterly dip of 45-75°. Float ore is exposed sporadically in
the north eastern and south eastern part of the mine lease area. Few
intervening clay bands were also noticed (Plate-IIl).

2.7.4 The magnetite band of iron ore occurs between S1 and S7 over 710.00m strike
length with in wide average area of 83.45m and the average thickness of

17.30m.
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CHAPTER-3
EXPLORATION BY MECL
OBJECTIVE

The main objective of exploration by MECL is to estimate the iron ore reserves
and resources in Shri. H.G.Rangangoud Mine Lease Area (ML No0.2148) Mine
lease area. The following objectives were set for this purpose:

i) Borehole fixation, determination of boreholes co-ordinates and RL.
i) The ratio of core drilling to RC drilling is 1:4 (20% Core drilling & 80%
RC drilling)

iii) To prepare geological map of the mine lease area besides planning and
fixation of exploratory boreholes

iv) To assess the strike and depth continuity of iron ore in the mining lease
area

V) Lumps and fines ratio

Vi) Broken up area / virgin area

vii)  Mineralized / Non-mineralized area

viii)  Associated minerals if any with quantification as per threshold values.

iX) In accordance with “Mineral (Evidence of Mineral Contents) Rules 2015”.

X) Estimation of iron ore reserves / resources as per UNFC classification

Based on the work order of DMG, Karnataka, the exploration was commenced
on 16.02.2016 and completed on 12.03.2016 involving 579.70m core drilling in
10 boreholes and 2701.00m in 38 boreholes by RC drilling thus amounts to a
total of 3280.70m in 48 boreholes. The lab studies include 3071 no. of Primary
samples, 103 No. of check samples, petrography and mineragraphy samples 1
no. and 3 nos. respectively., 5 nos. of bulk density determinations and 5 Nos. of
specific gravity determinations. Further 24 no. of composite samples has been
analysed for determination of magnetitic ore both by classical and XRD
method. The chemical analysis were completed on 06.05.2016.

SUMMARY OF EXPLORATION WORK DONE

The summary of physical work done by MECL is given in Table 1.1. The
detailed account of each activity is presented in the following paras.

SURFACE SURVEY

The survey work has been carried by using Differential Global Positioning
System (DGPS) of Tremble make having an accuracy of 0.10m with WGS 1984
datum. In the absence of survey of India reference point, within the vicinity of
the area, base stations T1 and T2 are fixed at highest elevation of the area,
the details of which are given below:

Bearing between T-1 and T2 =156°29'2.75”

Distance between T-1 and T2 =505.4892m
Line Accuracy 2 seconds
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3.3.2

3.4.0

3.4.1

3.4.2

3.5.0

3.5.1

The boreholes have been fixed and RL’s were determined by triangulation
method. The triangulation station details and co-ordinates and borehole
header details have been provided as Annexure-I and II.

The DMG Officials of Hospet had shown the pillar nails existed on the ground
which was surveyed by MECL and plotted on the map [Text Plate-2]. The
survey work has been continued to prepare the topographical map on 1:1000
(Plate-111) and fixation of boreholes by using the Electronic Total station (Sokkia
make). The co-ordinates, both National and UTM, of triangulation stations,
boundary pillars and boreholes are provided in Annexure-lI and Il respectively.
The total station data including the buffer / encroachment area is also given.

SHRI. H.G.RANGANGOUD MINE LEASE AREA (ML N0.2148)

Point Geodetic co-ordinates provided by CEC (Hand held GPS, WGS-84)
No. LATITUDE LONGITUDE
D M S D M S
1 15 02 34.5 76 32 05.0
2 15 02 23.8 76 31 53.7
3 15 02 56.4 76 31 23.8
4 15 03 02.5 76 31 31.9
5 15 02 58.8 76 31 43.2

GEOLOGICAL MAPPING

The geological mapping was carried out with the help of tape and compass
over an area of 0.6066 sq.km on 1:1000 scale but produced on 1:2000 scale as
Plate-Ill. The survey stations fixed on the cross sections line were used as
reference points.

During the exploration, the benches dug were also studied carefully to decipher
and delineate the nature and behavior of iron ore bands. Other formations as
well as surface geological features were also incorporated in the topographical
and geological map. Structural features viz. attitude, different formations, joints,
foliation etc. were also recorded and provided in Plate-lll. A few field
photographs have been appended the following pages numbered 19 to 22.
[Field Photo-1 to 8]

BULK DENSITY DETERMINATIONS

The in-situ bulk density has been estimated on different ore/ rock types by
making a pit of 50 x 50 x 50 cm on the clean floor of the ore
formations/BHQ/other formations. The excavated material was weighed and
volume measured by filling the pit with a measured quantity of uniform grain
sized sand. Thus the bulk density is measured by D=M/V, wherein M= weight
of ore material in kg, V= weight of known volume of sand representing its
volume. The total of 5 bulk density determinations estimated has been given
below:
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3.6.0

3.6.1

3.6.2

3.6.3

3.6.4

3.6.5

3.6.6

SI.No. | Pit No. Lithology Gravity
1 HGRD -1 | Thin laminated ore (occ. free silica) 3.37
2 HGRD -2 | High grade ore 3.26
3 HGRD -3 | Thin laminated powdery ore 3.35
4 HGRD -4 | Lateritic ore (limonitic patches) 3.73
5 HGRD -5 | Thin laminated ore 3.12

LUMPS AND FINES

Iron ore seldom occurs in the purity form and size composition conforms to
users specifications, therefore deleterious impurities like SiO,, Al,O3, S and P
beyond desired limits render the ores unsuitable for use in various industries.
Owing to the nature of its occurrence, the hematitic ores fabrics are such that it
consists of varying sizes, which are called lumps.

However, when the ore is mined, the lumps of various sizes get produced with
bigger particles of more than a meter across and the smallest one being of a
millimeter.

Blast furnace process requires lumps between 7mm and 25mm. Therefore, the
ore must be crushed to produce the maximum particle size. The crushed ore is
divided into various fractions by passing it through sieves. Thus lumps of
desired sizes are separated from the fines and the lumpy ore of appropriate
quality ore could be charged into the blast furnace directly without further
processing.

Through mechanical operations ore are crushed and screened for various
fractions; thus lumps and very fine, called “super fines”, which become
physically unsuitable for the blast furnace as they are much finer than the ore
fines.

The super fines / blue dust, after agglomeration, the ore get subjected to
sintering or pelletization.

In order to ascertain the lumps and fine proposition of the ore, pits of 0.50m x
0.50m x 0.50m dimensions have been sunk in the already exploited mines at
various locations, which will be of utmost usefulness for determining the ratio
between lumps and fines. The particles of the ore measuring +10mm size,
<10mm size have been classified as lumps and fines respectively. The ratios
obtained are given below in respect of Shri. H.G.Rangangoud Mine Lease Area
(ML No0.2148)).

) Distribution (%)
Npc')t Northing Easting Lumps Fines Lithology
' (+10mm) | (<10mm)

1 | 1663692.777| 664627.968 | 10.60 | 89.31 | /1inlaminated ore

(occ. free silica)
2 | 1663750.926| 664793.930 24.69 75.31 High grade ore
3 | 1663858.178| 664513.235 15.95 84.05 Thin laminated powdery ore
4 | 1663677.548| 664567.280 67.08 32.92 Lateritic ore (limonitic patches)
5 1664110.834| 664405.398 25.84 74.16 Thin laminated ore
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3.7.0

3.7.1

3.7.2

3.7.3

3.8.0

3.8.1

3.9.0

3.9.1

BROKEN UP AREA
The total broken up area falling within mine lease area is 44.419Ha.

The adjacent area to the mineralized and potential area with the existing
boundaries of the lease hold is 55.00 ha.(approx.). This is as per the field joint
inspection report of Office of the Commissioner, DMG, Bangalore,Karnataka,
No. DMG/MLS/MECL/2015-16, dtd. 25.02.2016.

The associated mining company lease area ML No0.2434 with an area of
10.14ha is adjacent to Shri. H.G.Rangangoud Mine Lease Area (ML No0.2148)
towards east. Hence, for the scientific mining and subsequent exploitation of
the ore the mine may be auctioned together.

EXPLORATORY DRILLING

The boreholes have been released as per the proposal approved by DMG,
Karnataka. The boreholes have been drilled by MECL and closed in
consultation with DMG officials at Ballari. In order to assess the total potential
of iron ore in the mine area, a total of 10no. of boreholes for core drilling and
38no. of boreholes for RC drilling have been drilled involving of 579.700m and
2701.00m respectively. Thus, a total of 3280.70m exploratory drilling has been
completed in Shri. H.G.Rangangoud Mine Lease Area (ML No0.2148). During
the period of execution, due to the finer nature of ore, utmost care has been
taken while drilling, so as to achieve the maximum core recovery. In the
mineralized zone, the overall recovery has been 85-90% and above.

CORE LOGGING

The core and powdery materials recovered from the drilling were logged
systematically to demarcate various litho-units. The logging of run wise cores
and the powdery materials as well as the cuttings from boreholes have helped
in discerning the physical characters like colour, shape, size and nature of
pieces (laminated, goethite, clayey, and siliceous etc). Besides these, the
qualitative analytical data were helped in delineating the ore types and non ore.
Among the non ore, ferruginous shale/clay, banded haematite quartzite has
also been demarcated. The upper portion of ore body has been covered,
invariably, by laterite / lateritic ore. However, impersistent remnant banded
haematite quartzite have been observed at few places. Based on these
observations, ore zones and non-ore horizons were distinguished and
delineated. The chemical analyses along with lithological details are given in
Annexure IlIA and IIIB. In order to prepare graphic lithologs, concise lithologs
were generated and presented in Plate-IV.
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Field Photo 1: Pit view from northern part facing SE

Field Photo 2: Central pit of Mine Lease Area
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Field Photo 3: Southern part of Mine Lease Area

Field Photo 4: Minor slips




Field Photo 6: Friable Soft Laminated Ore
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Field Photo 7: Central pit view with drill operations
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Field Photo 8: View showing shallow dip of the ore body along the bench face
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3.10.0 PRIMARY SAMPLING

3.10.1 The borehole cores recovered by drilling were divided into two longitudinal
halves. The first (one) half was taken for sampling, whereas the second (other)
half was kept for future reference [with DMG, Karnataka]. The first half was
subjected to uniform size reduction of 1mm size. It is thoroughly mixed,
pounded and powdered to (-) 100 mesh size by pestle and mortar and then
coned and quartered. 3 sample packets of 100 gram each have been
prepared; out of the three, one packet was handed over to DMG, Karnataka
and the other one has been labeled and sent to MECL laboratory for Fe, SiO,
and Al,O3 analyses, whereas the third packet has been preserved for future
reference. Generally, one meter length of the core has been considered as a
sampling unit, provided no change in lithology or else, the length corresponds
to particular lithology has been taken into consideration for sampling purposes.
The analytical details of the samples are given in annexure 111B and IV.

3.10.2 The entire lot of chips and powder material were collected from boreholes
drilled by Reverse Circulation drill. 50% mostly of chip samples have been
thoroughly mixed to have the desired quantity of 500-600 gms. and pounded to
() 100 mesh size by progressive reduction, 3 sample packets of 200 gram
each has been prepared; out of the three, one has been labeled and sent to
MECL Lab., for Fe, SiO, and Al,O3; analyses, the other packet was handed
over to DMG, Karnataka, and the 3" packet of the sample has been preserved
for further studies at camp.

3.10.3 Chemical Analysis: All the primary samples were analyzed for Fe, SiO,, Al,O3
at MECL laboratory by XRF method. The details of analysis are provided in
Annexure- 11IB and IV.

3.11.0 COMPOSITE SAMPLES

3.11.1 Composite samples have been prepared for the determinations of magnetitic
iron,haematitic iron,goethitic iron, magnesioferrite by XRD as well as and total
Fe, ferrous iron, P, S, LOI and GOI by classical method. A total of 24 nos. of
samples has been analysed and the results are given in the Annexure-VI.

3.12.0 SPECIFIC GRAVITY DETERMINATION

3.12.1 The specific gravity of different types of ores has been determined on samples
by Walker’s Steelyard Balance method in the MECL laboratory. The results are

given below:
Sl. No. | Sample No. Lithology Specific Gravity
1 HGRDC -2 | Thick laminated hard ore 3.71
2 HGRDC -3 | Massive Haematite ore 3.51
3 HGRDC- 4 | Thick laminated powdery ore 2.80
4 HGRDC -5 | Soft laminated powdery ore 2.32
5 HGRDC -6 | Massive ore (MHG-47- 2.70) 4.29

3.12.2 However, bulk densities determined by different deposits by various agencies
are also given below:
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Determination of Specific Gravity by IBM in Ballari — Hospet deposit.

Determination of Bulk density by GSIin NEB Range

Ore Zone Hard Ore Soft Ore | Powdery Ore
I 3.4 3.0 -
Il - - 3.0
Il - - 3.0
\Y 4.9 3.0 3.0
V 4.7 3.3 3.0
V-A 4.4 3.0 3.0
X 4.35 3.07 3.0
Mean 4.35 3.07 3.0

Lumpy ore 3.5
Blue Dust 3.8
Mean 3.65

Overall Specific Gravity after consideration of all the deposits is 3.50

3.13.0 COMPARATIVE STUDY ON BULK DENSITY

3.13.1 A total of 3 pits have been made for determination of Bulk density whereas 5
samples have been subjected for Specific gravity determination by Walker’'s

Steel Yard Balance at Lab. and the details are given below.

Sl Lithology Bulk Specific
No Density Gravity

1 Thin laminated ore 3.37 3.71

2 Thin laminated, powdered ore 3.35 3.51

3 Laminated ore 3.73 2.80(Powdery)

3.13.2 Owing to paucity and limitations of approachability only few pits have been
made, whereas, on the typical hard, massive ore none of the pits could be
made. Hence, a realistic bulk density of 3.50 has been considered for ore
reserves/resources estimation

3.14.0 PETROGRAPHIC STUDIES

3.14.1 Samples admeasuring 10 cm into 5 cm have been subjected for petrographic
studies by thin section which reveals the nature of host rock of mineralization,
structural relationship, mineral alterations and genesis of iron ore formations.
The sample study has shown that the grains are well sorted and rounded and
at places folded. The details of the Petrographic study has been provided in
the Annexure- VIIA.

21



3.15.0 MINERAGRAPHIC STUDIES

3.15.1 Samples admeasuring 5 cm into 5 cm have been subjected for mineragraphic
studies by polished section which reveals grain size, ore minerals
assemblages, replacement and byproduct if any. Two samples have been
studied.

3.15.2 Mostly hematite occurs as euhedral to anhedral grains sometimes magnetite
occurs as relicts in hematite. Goethite is the next predominant mineral. Pyrite
occurs as inclusions. Chalcopyrite occurs as accessories. The details of the
study have been provided in the Annexure-VIIB.
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4.0.0

4.1.0

41.1

4.1.2

4.1.3

CHAPER-4
MINERALISATION AND CHARACTERISTICS OF IRON ORE
MINERALISATION

The samples with more than 35% has been considered as mineralised zon,
whereas, the samples with more than 45% Fe and above as iron ore. The ore
exhibits wide variations in physical properties ranging from compact, hard and
massive ore to soft, granular, laminated, unconsolidated sandy blue dust in
Shri. H.G.Rangangoud Mine Lease Area (ML N0.2148). The blue dust occurs
rather rarely than the powdery ore.

Magnetic ore occur along 710.00m strike length between sections S1 — S7,
over an average wide area of 83.45m with an average true thick of 35.50m.

However, categorization/classification of the ore based on quantitative data
such as hard, soft, laminated, powdery etc., have been possible based on mine
data (size range or granulometry). It is also based on physical properties like
colour, presence or absence of weakness, cohesiveness of the grains etc. This
lithological classification helped in revealing a stratigraphical picture of the
relative preponderance of different ore types.

4.1.4The iron ore in nature is not homogeneous, but consists of a mixture of many ore

4.2.0
42.1

4.2.2

4.2.3

types. Hence, practical approach of demarcating the ore zones based on
predominant nature of the lithology/ore substantiated with analytical data have
been applied.

TYPES OF ORES

Various types of iron ores are derived from haematite viz. massive ore,
laminated ore, blue dust and magnetitic ore.

Type of Ore Characteristic Features
Lateritic Porous and cavernous in nature
Laminated Closely spaced laminae, which give rise to

Biscuity ores.

Blue dust (-)10 mesh | Ore constituting of haematite and martite
Massive (Hematitic) | No planar structure

Magnetitic ore Black colour, magnetitic property

The blue dust normally consists grain size of 10-15% of (-) 100 mesh size
fractions and above 80% of (-) 100 to (-) 325 mesh size.

Besides the float ore gets accumulated along the slope and foot hills which are
of more pure in iron content. In Ballari-Hospet region also the float ore occurs
with >64% Fe. The gangue materials are of shale pieces, banded haematite
quartzite, dolerite and clay. If lateritisation is extensive, the alumina to silica
ratio will be high.

4.2.4 The iron content present in various types of ore has been given below:

| Type of Ore | Fe% \
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Massive ore(Hematitic) 67.69
Compact laminated ore 67
Powdery ore 65
Laminated ore 65

4.3.0 GRADE CLASSIFICATION

4.3.1 The exploration efforts in 70’s were mainly for lumpy ores, while, the fines were

not given economic importance. Similarly, exploration will also be required to
reserves / resources based on end users grade
classifications. At threshold cutoff of 45% Fe as stipulated by IBM and at 55%
Fe cut-off, the mineralized zones within the lease hold area have been

categorize the ore

delineated and presented in the Table-2 and Table-3 respectively.

Table-2

DETAILS OF IRON ORE ZONE INTERSECTED IN THE BOREHOLES
(AT 45% Fe CUT-OFF)

BH. No. From To (m) Thick- True Fe (%) | Sioz (%) | AlO3 )

(m) ness Thick.

(m) (m)
MHGR-1 0.00 39.00 39.00 33.54 45.64 27.70 4.43
53.00 82.00 29.00 24.94 49.29 19.81 6.40
MHGR-2 0.00 20.00 20.00 17.20 55.72 15.39 2.96
MHGR-4 0.00 63.00 63.00 54.18 54.20 16.36 3.19
MHGR-5 0.00 31.00 31.00 26.66 63.62 3.05 2.15
MHGR-6 0.00 24.00 24.00 20.64 58.98 11.33 1.77
MHGR-7 0.00 | 110.00 110.00 94.60 54.88 12.28 5.26
MHGR-8 0.00 55.00 55.00 47.30 54.63 16.57 2.20
MHGR-9 0.00 81.00 81.00 69.66 54.57 16.33 1.52
MHGR-10 0.00 60.00 60.00 51.60 55.46 9.75 5.34
MHGR-11 0.00 79.00 79.00 67.94 63.19 4.38 1.08
MHGR-12 0.00 43.00 43.00 36.98 55.53 15.58 2.12
MHGR-14 0.00 52.00 52.00 44.72 65.58 1.79 1.18
MHGR-16 0.00 56.00 56.00 48.16 63.00 3.98 2.07
MHGR-17 0.00 50.00 50.00 43.00 52.55 1.63 9.10
MHGR-18 0.00 59.00 59.00 50.74 66.31 1.97 1.95
MHGR-19 0.00 56.00 56.00 48.16 49.39 2.58 10.03
67.00 70.00 3.00 2.58 50.72 7.94 10.80
MHGR-20 0.00 67.00 67.00 57.62 65.63 2.04 2.23
MHGR-21 0.00 76.00 76.00 65.36 64.62 2.05 2.76
0.00 1.00 1.00 0.86 50.40 21.29 2.20
MHG-22 5.05 5.30 0.25 0.22 45.77 32.74 1.31
8.50 8.65 0.15 0.13 51.52 24.21 1.64
15.50 16.80 1.30 1.12 46.89 28.16 1.24
0.00 14.00 14.00 12.04 50.35 19.43 6.26
MHGR-23 64.00 65.00 1.00 0.86 45.02 21.18 9.11
67.00 70.00 3.00 2.58 48.83 24.06 4.67
MHGR-24 0.00 | 105.00 105.00 90.30 64.49 4.10 2.53
MHGR-25 0.00 90.00 90.00 77.40 57.47 6.06 7.04
MHGR-26 2.00 15.00 13.00 11.18 45.02 3.57 6.61
25.00 26.00 1.00 0.86 45.69 8.89 7.83
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BH. No. From To (m) Thick- True Fe (%) | Sioz (%) [ AlO;3

(m) ness (m) | Thick.

(m)
MHG-27 16.70 17.65 0.95 0.82 66.01 1.99 2.27
27.45 39.00 11.55 9.96 46.56 28.95 2.47
MHGR-28 0.00 57.00 57.00 49.02 50.23 3.47 8.16
MHGR-29 0.00 49.00 49.00 42.14 63.46 0.80 2.89
MHGR-30 0.00 43.00 43.00 36.98 64.27 1.24 2.02
MHGR-31 0.00 62.00 62.00 53.32 64.44 3.30 2.25
MHGR-32 0.00 60.00 60.00 51.60 65.92 1.85 1.47
MHGR-33 0.00 60.00 60.00 51.60 65.72 1.64 2.37
MHGR-34 0.00 59.00 59.00 50.74 58.88 11.40 2.73
2.00 3.00 1.00 0.86 46.63 6.39 13.81
MHGR-35 6.00 7.00 1.00 0.86 49.85 5.47 11.15
14.00 22.00 8.00 6.88 49.60 4.18 11.63
MHGR-36 0.00 10.00 10.00 8.60 58.51 11.37 2.61
MHGR-37 1.00 61.00 60.00 51.60 46.26 4.20 11.83
MHGR-38 37.00 41.00 4.00 3.44 51.29 9.84 11.20
MHGR-39 0.00 44.00 44.00 37.84 62.43 6.63 2.69
MHGR-40 0.00 28.00 28.00 24.08 59.03 7.05 4.77
MHG-41 0.00 31.45 31.45 27.07 53.12 12.09 8.19
MHG-42 0.00 43.95 43.95 37.79 60.26 8.70 3.68
MHG-43 0.00 47.20 47.20 40.65 66.05 1.71 2.13
MHG-44 0.00 35.20 35.20 30.33 58.48 4.49 4.51
MHG-45 0.00 83.25 83.25 7171 58.82 2.92 5.27
MHG-46 0.00 28.30 28.30 24.36 60.05 8.52 151
MHG-47 0.00 41.40 41.40 35.69 57.67 7.87 4.32
MHG-48 0.00 43.25 43.25 37.20 48.69 1.90 13.84
Table-3:

DETAILS OF IRON ORE ZONE INTERSECTED IN THE BOREHOLES
(At 55% Fe CUT-OFF)

From To Tr.ue Fe Sio, Al,O3
BH-No- () m | Tl e | e | e

0.00 15.00 12.90 56.83 15.08 2.32

MHGR-1 55.00 57.00 1.72 55.57 12.92 6.62
64.00 72.00 6.88 56.45 13.35 4.87

76.00 82.00 5.16 55.47 15.89 412

MHGR-2 0.00 18.00 15.48 55.99 15.11 3.11
MHGR-4 0.00 40.00 34.40 60.80 6.10 4,12
MHGR-5 0.00 30.00 25.80 63.91 2.64 2.17
MHGR-6 0.00 16.00 13.76 64.90 2.72 2.04
MHGR-7 0.00 89.00 76.54 58.59 5.64 6.15
MHGR-8 0.00 36.00 30.96 61.18 7.43 2.59
MHGR-9 1.00 50.00 42.14 64.29 3.25 1.87
80.00 81.00 0.86 68.01 1.15 0.42

MHGR-10 0.00 55.00 47.30 56.55 7.72 5.57
MHGR-11 0.00 75.00 64.50 64.06 3.12 1.10
MHGR-12 0.00 26.00 22.36 61.85 5.87 2.07
MHGR-14 0.00 52.00 4472 65.58 1.79 1.18
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From To True Fe Sio Al,O
BRNo T Ty | TR e | e | )

MHGR-16 1.00 56.00 47.30 63.16 3.93 2.03
1.00 12.00 9.46 55.24 1.89 7.68

MHGR-17 23.00 27.00 3.44 59.75 1.50 4.00
39.00 45.00 5.16 56.12 1.39 6.90

MHGR-18 0.00 57.00 49.02 66.81 1.44 1.78
MHGR-19 17.00 19.00 1.72 59.50 1.47 5.39
25.00 43.00 15.48 55.64 1.53 6.56

MHGR-20 0.00 66.00 56.76 65.92 1.63 2.25
MHGR-21 0.00 76.00 65.36 64.62 2.05 2.76
MHGR-23 0.00 8.00 6.88 60.75 3.28 9.19
MHGR-24 0.00 97.00 83.42 66.76 1.17 2.27
MHGR-25 2.00 90.00 75.68 57.60 6.11 6.94
MHG-27 16.70 17.65 0.82 66.01 1.99 2.27
27.45 31.15 3.20 61.15 7.03 2.52

18.00 19.00 0.86 56.47 2.14 6.00

MHGR-28 21.00 30.00 7.74 56.47 1.48 5.40
33.00 45.00 10.32 55.14 1.82 6.10

MHGR-29 0.00 47.00 40.42 64.12 0.79 2.60
MHGR-30 0.00 42.00 36.12 64.50 1.24 1.96
MHGR-31 1.00 59.00 49.88 65.35 2.46 2.11
MHGR-32 0.00 60.00 51.60 65.92 1.85 1.47
MHGR-33 0.00 60.00 51.60 65.72 1.64 2.37
MHGR-34 0.00 42.00 36.12 64.94 2.09 3.17
MHGR-36 0.00 10.00 8.60 58.51 11.37 2.61
MHGR-37 43.00 44.00 0.86 56.48 1.29 6.62
45.00 48.00 2.58 55.65 1.20 6.67

MHGR-38 39.00 40.00 0.86 60.36 5.00 5.95
MHGR-39 0.00 41.00 35.26 63.40 5.16 2.75
MHGR-40 0.00 25.00 21.50 60.27 4.51 5.16
MHG-41 0.00 19.20 16.54 60.69 3.78 7.01
30.45 31.45 0.86 64.98 1.09 5.17

MHG-42 0.00 35.50 30.52 65.31 1.24 3.95
MHG-43 0.00 45.20 38.92 66.88 1.19 1.67
MHG-44 1.00 33.80 28.27 59.11 2.96 4.65
MHG-45 0.00 83.25 71.71 58.82 2.92 5.27
MHG-46 0.00 24.25 20.87 63.21 3.85 1.39
MHG-47 0.00 41.40 35.69 57.67 7.87 4.32
MHG-48 10.75 23.00 10.55 66.46 0.86 0.90

4.4.0 DEPTH PERSISTANCE

4.4.1 The general mode of occurrence of haematite deposits which, form bulk of the
ore resources in the country, is in the form of surface enrichment. But there are
areas like NEB range in Ballari-Hospet, Bailadila Range, Goa, etc., where the
ore is in the form of pure sedimentary beds with steep dips as ‘reefs’. The
average depth range of the mineralised zone proved by the present exploration
in the present mine lease area is 48.21m only. However, iron ore persists even
beyond the level of 855.583m. Further, at 35% Fe Cut-off the mineralized zone
persists up to 782.00m RL, and even beyond the explored depth as could be
viewed from the geological cross sections S1-S1’ to S13-S13’ (Plate-VA to VC).
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4.4.2 The details of mineralized zone delineated in the borehole at 35% Fe is given
below:
Table-4: Details of mineralized zone at 35% Fe cut-off

From To True | o Sio, AlLOs

BH. No. (m) (m) T?,'Tf)k' %) (%) (%)
MHGR-1 0.00 95.00 81.70 | 43.29 27.42 6.24
MHGR-2 0.00 50.00 43.00 | 43.35 31.66 1.85
MHGR-3 11.00 22.00 9.46 | 36.01 18.50 15.93
40.00 49.00 7.74 | 36.96 30.75 8.24
MHGR-4 0.00 77.00 66.22 | 50.90 20.97 2.82
MHGR-5 0.00 83.00 71.38 | 46.91 28.32 1.28
MHGR-6 0.00 65.00 5590 | 44.77 32.43 1.21
MHGR-7 0.00 110.00 94.60 | 54.88 12.28 5.26
MHGR-8 0.00 55.00 47.30 | 54.63 16.57 2.20
MHGR-9 0.00 100.00 86.00 | 51.09 21.36 1.35
MHGR-10 0.00 75.00 64.50 | 52.36 15.90 4.52
MHGR-11 0.00 82.00 70.52 | 62.20 5.86 1.06
MHGR-12 0.00 54.00 46.44 | 51.40 20.33 1.96
MHGR-13 0.00 22.00 18.92 | 38.15 12.16 11.01
47.00 50.00 2.58 | 35.80 14.38 12.39
MHGR-14 0.00 78.00 67.08 | 55.27 16.58 1.20
MHGR-15 17.00 18.00 0.86 | 36.00 6.58 9.92
MHGR-16 0.00 56.00 48.16 | 63.00 3.98 2.07
MHGR-17 0.00 50.00 43.00 | 52.55 1.63 9.10
MHGR-18 0.00 63.00 54.18 | 64.32 4.67 2.04
MHGR-19 0.00 70.00 60.20 | 46.05 6.28 12.71
MHGR-20 0.00 72.00 61.92 | 63.55 5.15 2.15
MHGR-21 0.00 76.00 65.36 | 64.62 2.05 2.76
MHG-22 0.00 50.00 42.98 | 36.46 42.12 1.22
MHGR-23 0.00 77.00 66.22 | 38.98 37.35 3.41
MHGR-24 0.00 105.00 90.30 | 64.49 4.10 2.53
MHGR-25 0.00 97.00 83.42 | 56.11 8.57 6.62
MHGR-26 0.00 50.00 43.00 | 37.34 11.92 12.17
7.50 7.70 0.17 | 43.47 13.61 11.54
MHG-27 16.70 39.00 19.22 | 36.61 27.23 11.15
41.35 47.15 499 | 35.09 45.72 3.11
MHGR-28 0.00 57.00 49.02 | 50.23 3.47 8.16
MHGR-29 0.00 55.00 47.30 | 60.13 2.35 4.39
MHGR-30 0.00 45.00 38.70 | 63.29 1.23 2.40
MHGR-31 0.00 92.00 79.12 | 55.21 16.06 1.96
MHGR-32 0.00 60.00 51.60 | 65.92 1.85 1.47
MHGR-33 0.00 77.00 66.22 | 58.64 6.01 554
MHGR-34 0.00 70.00 60.20 | 55.78 16.16 2.57
MHGR-35 2.00 24.00 18.92 | 42.49 7.33 15.81
MHGR-36 0.00 60.00 51.60 | 39.51 36.36 3.62
MHGR-37 0.00 61.00 52.46 | 46.20 4.27 11.88
MHGR-38 22.00 30.00 6.88 | 39.99 16.32 16.69
37.00 41.00 3.44 | 51.29 9.84 11.20
MHGR-39 0.00 50.00 43.00 | 59.76 10.47 2.59
MHGR-40 0.00 47.00 40.42 | 50.28 17.42 6.18
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4.5.0

45.1

4.6.0

4.6.1

4.6.2

4.6.3

4.7.0

4.7.1

4.7.2

From To Tr.ue Fe Sio Al,O

BRNo ) Ty | TR e | e |0
MHG-41 0.00 38.20 32.88 50.12 17.69 7.07
MHG-42 0.00 63.40 54.51 52.70 19.70 3.21
MHG-43 0.00 47.75 41.12 65.74 1.94 2.23
MHG-44 0.00 37.40 32.22 57.35 6.70 4.31
MHG-45 0.00 85.00 73.21 58.35 3.82 5.19
MHG-46 0.00 36.00 30.98 55.59 15.84 1.39
MHG-47 0.00 43.00 37.07 56.97 9.19 4.18
MHG-48 0.00 62.50 53.75 43.27 6.98 14.94

MINERALISATION FACTOR

Mineralogy of an iron deposit has a great influence in the ore treatment
characteristics and economics. Magnetite is recoverable by relatively simple,
economical magnetic separation while, haematite, goethite, siderite require
expensive roasting or flotation processes. Although when the grains are
coarse, haematite ore may get treated with low cost. Mineralisation factor is the
ratio of net ore bearing area to gross area. It is referred as the co-efficient of
impurities. Out of the mining lease area of 0.6066 sg. km., the mineralized area
is 0.418 Sqg.km. Hence, the mineralization factor for Shri. H.G.Rangangoud
Mine Lease Area (ML No0.2148) is 0.689.

PHYSICAL CHARACTERISTICS OF ORE

The types of ore present in this block are lateritic ore, massive + laminated, soft
laminated, blue dust, Limonitic ore, powdery, siliceous ore and magnetitic ore.

Principal ore minerals are haematite + magnetite, goethite and limonite. The
iron content ranges from 62.7% to 65.5% in blue dust. However, in
Shri. H.G.Rangangoud Mine Lease Area (ML No0.2148) soft laminated ore has
also been encountered.

The physical characteristics of the hematite ore is its natural size as lumps and
fines, further mechanical crushing of ore for feeding into the blast furnace also
creates fines and super fines.

CHEMICAL CHARACTERISTICS OF THE IRON ORE

In the entire deposit, the high grade ore is almost free from lateritisation and the
laterite area is very less (2-3%). The haematitic ore persists even beyond the
level of exploration as could be visualize from the geological cross sections (S1
to S-13 — Plate-V).

Silica to Alumina ratio ranges between 0.0930 and 7.284 with the average of
1.070 indicating low level of lateritisation. The ore are in general, rich in iron
(>45%Fe), but they also contain 1-7% Al,O3 and the ore deposits normally
have Al,O3: Fe ratio varies between 0.0956 and 0.296
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5.1.0

5.1.1

5.1.2

5.1.3

5.14

5.1.5

5.1.6

5.2.0

5.2.1

5.2.2

5.2.3

CHAPTER-5
METHOD OF RESERVE ESTIMATION
RESERVE ESTIMATION BY GEOLOGICAL CROSS-SECTION

The iron ore reserves have been estimated by geological cross section method.
In order to delineate the ore and non-ore, the grade or threshold value of 45%
Fe has been adopted, thus non ore above and below ore zones has been
demarcated. The rule of gradual change or law of linear function has been
applied [Constantine C. Popoff, 1965] along with the rule of nearest points for
application of influence of half way between successive boreholes.

At threshold cutoff of 45% Fe as stipulated by IBM, the mineralized zone within
the lease hold area, the ore reserves are estimated.

A total of cross sections serially numbered S1-S1’ to S13-S13’ from west to
east along N50°E-S50°W have been prepared (Plate-V). Based on the
interpretation of sub surface borehole qualitative data along with surface
geological data, which is perpendicular to general strike of the ore body. A
typical geological cross section S9-S9’ is given as Text Plate-2.

Dip continuity up to 50.0 m on either side of the iron ore intersection of the
borehole has been placed under (G1) and beyond 50 meters up to 100m has
been placed under G2 Category of UNFC.

In order to derive the true horizontal and vertical thicknesses, corrections were
applied. Thus for strike correction and dip correction, the factor of 1.154 and
0.86 have been applied respectively. (page-9, Fig.2 computing reserves of
mineral deposits — Washington. US Dept. of the Interior, Bureau of Mines —
1966-Popoff, Constaine C).

A call factor of 10% reduction has been applied to arrive the net geological
reserves.

GRADE CLASSIFICATION

The iron ore zone has been classified at 45% Fe and 55% Fe respectively,
which, has also been demarcated separately.

Litho-units such as ferruginous shale, siliceous iron ore (enriched BHQ) with
more than 45% Fe occasionally, or at places, when it falls within the rich zone,
owing to thin parting nature of non ore, have also been included in the ore
zone.

The grade wise zones demarcated are given in table-2 and 3.
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5.2.0

5.21

5.2.2

5.2.3

5.24

5.25

5.2.6

5.2.7

5.2.8

5.3.0

5.3.1

SHAPE OF THE ORE BODY

The shape of the ore body on the cross section line has been obtained by
interpretation and correlation of the borehole data. Each borehole gives a point
for the location in space of the ore bottom which, in general is BHQ.

The possibility of the ore body being in the nature of folded sedimentary bed,
behaving as a stratigraphic unit was considered. The alternative hypothesis of
the ore body, being a leached and replaced portion of some pre-existing rock,
in this case the BHQ, appeared to be more realistic and adopted for
determination of the ore bottom configuration. The ore bottom was delineated
by joining intersection on adjacent boreholes through smooth lines, though
these lines may cut across the general dip of the formation.

The shape of the non ore consisting mostly of BHQ has been ascertained by
joining the upper limit of the ore zone [>45% Fe] in adjacent boreholes.
However, in certain cases the thickness of non ore zone [< 45% Fe], at times
ranges between 35% Fe to 45% Fe. Hence, at the planning cutoff of 35% Fe,
the mineralized zone has been demarcated and presented in the Table-3 for
better utilization of mineralised zone containing iron contents.

The intercalation of ferruginous clay/shale and remnant BHQ in the ore body
has been consistently of higher side.

Influence of each cross section has been taken up to half the distance following
‘rule of gradual change” and “rule of nearest point”. However at the extreme
end of the area of exploration (S1-S1’ and S13-S13’) sectional influence up to
buffer zone of mine lease area (7.5m from mine lease boundary) has been
considered.

Magnetic ore occur along 710.00m strike length between sections S1 — S7,
over an average wide area of 83.45m with an average true thick of 35.50m.
The study on composite analysis confirms the presence of magnetitic iron in
the range of 1.16% to 67.23% and the ferrous iron ranges between 0.36% and
20.88%. The LOI ranges between 0.20 and 0.40 and GOI ranges between 1.30
and 11.50.

Owing to the sporadic (MHGR-1 and MHGR-2) nature of occurrence, the
reserves of magnetitic ore has not been made.

However, by considering the continuity of magnetite mineralisation in boreholes
MHGR-1 and MHGR-2, which are adjacent boreholes, an attempt has been
made to estimate the magnetite resources. The ore resources estimated is
1.220 m.t with an average grade of 44.99% Fe.

GEOMETRY OF THE ORE BODY
Over the entire mining lease area, from east to west, the iron ore zone occur as

two different zone as main band and western band. The geometry of the
various iron ore bands are as follows:
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Strike Average
Cross . Grade Cut-off
Section length thick Fe% Fed Remarks
(m) (m)
S1-S1'to "
S13—S13’ 1300.40 52.65 58.84 45 Haematitic ore
S1-S1'to .
S13—S13’ 1300.40 49.32 62.75 55 Haematitic ore
S4 -S4 Based on Magnetitic ore
99.30 17.63 44.99 total Fe (MHGR-1 and
] MHGR-2)

5.3.2 Based on the geological prudence, the above mentioned behaviour of the ore
zone has been deciphered and delineated.

5.3.3

An intrusion of ferruginous clay occurs between bands, within the total wide
area of 240-370m betweenS1 — S7 and S8 — S11. The iron formation trends
NNW-SSE with easterly dip 50°-70°. A remnant BHQ formation has been

noticed intermittently.
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TYPICAL GEOLOGICAL CROSS SECTION ALONG SECTION LINE $9-S9°
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5.4.0

5.4.1

5.4.2

5.4.3

5.4.4

5.4.5

5.4.6

5.4.7

ESTIMATION OF RESERVES / RESOURCES AND GRADE

After delineating the limit of the ore zones at >45% and boundaries of different
litho-units, geometry of the ore body have been deciphered and demarcated.
Any zone with value 45%-55% Fe and >55% Fe have also been delineated.
The same has been plotted on to the respective cross sections. (Plate-VA to
VC). The sectional area of the ore zone has been computed by the software
using AutoCAD map.

Ore resource tonnage has been estimated by multiplying the volume with the
tonnage factor of specific gravity of 3.50. The sum has been considered as
geological in-situ reserves.

At the back drop of iron ore extraction from the lease hold area over an
average strike length of 1700m over an average wide area of 240.00m -
370.00m, the iron ore has been mined intermittently up to the quite appreciable
vertical depth, which allow us to presume that the iron ore zone has both wide
lateral and vertical persistence. Moreover, iron ore has been extracted from
Kumaraswamy range not only by NMDC but also by SMIORE since
Independence. However, Dalmia International has been extracting the ore
from NEB range since Independence only for export. Therefore, UNFC code
pertains to geological axis of (G1) have been assigned. The estimation of ore
reserves at 45% Fe cut off is given in Table-5.

A total of 63.331 m.t. of net reserves with average grade of 58.84 % Fe, 6.54 %
SiO; and 4.25 % Al,O3 has been estimated.

A rich ore zone intersection at 55% Fe cut-off has also been demarcated in
every geological cross section and has been estimated in the mine lease area.
A total of 48.102 m.t. of net reserves with average grade of 62.75 % Fe, 3.40 %
SiO, and 3.25 % Al,O3 has been estimated at 55% Fe cut-off. The same has
been depicted in Table-6.

The behavior of ore bands has been studied along NW-SE direction as well as
along the foliation plane in N37°W-S37°E reveals that the ore body persistence
and tendency of folding nature of the iron ore. The ore persists even beyond
the explored depth of 817.059m RL (MHGR-24).

Though the ore zone thickness is quite impressive at 45% Fe cut-off, an
attempt has also been made to evaluate the ore resources at a planning cut-off
of 35% Fe. The mineralized zone has been persistence over the entire strike
length of 1700m along the wide area of 240m — 370m with an average
thickness of 60.19m and the ore resources estimated is 88.99 million tonnes
with the grade of 53.0 % Fe, 13.95% SiO, and 4.53% Al,Os3.
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TABLE-5
SECTION-WISE - BOREHOLE-WISE ORE RESERVES BY CROSS SECTION METHOD (at 45 % Fe cut-off)
SHRI H.G. RANGANGOUD MINE LEASE AREA ML NO. 2148

Intersection (m) True Average Total Grade (%)
Section Borehole Diff. Width Sectional | Area Gl Area G2 Reserves Reserves Reserves
Number Number (m) Influence (Sg. m) (Sg. m) (G1) (G2)

From To (m) (m) (Tonnes) Fe | SiO, | AlL,O;

Sl MHG 44 0.00 35.20 35.20 30.27 88.00 1475.2737 450949.15 450949.15 | 5848 | 449 | 451

MHGR 8 0.00 55.00 55.00 47.30 101.20 4739.7189 1666116.64 1666116.64 | 54.63 | 16.57 | 2.20

2 MHGR 16 0.00 56.00 56.00 48.16 101.20 4350.5635 1529319.86 1529319.86 | 63.00 | 3.98 2.07

MHGR 12 0.00 43.00 43.00 36.98 102.30 2914.5600 1035668.91 1035668.91 | 55.53 | 15.58 | 2.12

S3 MHG 41 0.00 31.45 31.45 27.05 102.30 2282.7022 811142.57 81114257 | 53.12 | 12.09 | 8.18

MHG 46 0.00 28.30 28.30 24.34 102.30 2882.8765 1024410.39 1024410.39 | 60.05 | 8.52 151

MHGR 6 0.00 24.00 24.00 20.64 98.40 1932.6893 660586.12 660586.12 | 58.98 | 11.33 | 1.77

MHGR 2 0.00 20.00 20.00 17.20 98.40 1510.8450 516401.29 516401.29 | 55.72 | 1539 | 2.96

A MHGR 1 0.00 39.00 39.00 33.54 98.40 3134.2180 1071264.23 1071264.23 | 45.64 | 27.70 | 4.43

53.00 82.00 29.00 24.94 98.40 2176.9159 744061.88 744061.88 | 49.29 | 19.81 | 6.40

MHGR 39 0.00 44.00 44.00 37.84 98.40 3195.3139 1092146.58 1092146.58 | 62.43 | 6.63 2.69

MHGR 5 0.00 31.00 31.00 26.66 99.10 2339.3290 805262.11 805262.11 | 63.62 | 3.05 2.15

S5 MHG 27 27.45 39.00 1155 9.93 99.10 1935.0892 666111.53 666111.53 | 46.56 | 28.95 | 2.47

MHGR 4 0.00 63.00 63.00 54.18 99.10 2739.4055 942979.57 942979.57 | 54.20 | 16.36 | 3.19

MHGR 40 0.00 28.00 28.00 24.08 100.00 2711.9396 942003.07 942003.07 | 59.03 | 7.05 | 4.77

MHGR 34 0.00 59.00 59.00 50.74 100.00 3675.4885 1276695.63 1276695.63 | 58.88 | 11.40 | 2.73

=0 MHG 22 15.50 16.80 1.30 112 100.00 546.2268 189734.06 189734.06 | 46.89 | 28.16 | 1.24

MHGR 10 0.00 60.00 60.00 51.60 100.00 2833.6585 984282.61 984282.61 | 55.46 | 9.75 5.34

MHGR 32 0.00 60.00 60.00 51.60 102.00 6391.5530 2264534.13 2264534.13 | 65.92 | 1.85 1.47

57 MHG 47 0.00 41.40 41.40 35.60 102.00 3738.0634 1324399.90 1324399.90 | 57.67 | 7.87 | 4.32

MHGR 31 0.00 62.00 62.00 53.32 102.00 4881.6363 1729569.01 1729569.01 | 64.44 | 3.30 2.25

MHGR 21 0.00 76.00 76.00 65.36 102.00 7554.3200 2676503.73 2676503.73 | 64.62 | 2.05 2.76
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Intersection (m) True Average Total Grade (%)
Section Borehole Diff. . Sectional | Area Gl Area G2 Reserves Reserves
Number Number (m) width Influence (Sq. m) (Sq. m) (G1) (G2) Reserves
From To (m) (m) (Tonnes) Fe | SiO, | Al,O4
MHGR 30 0.00 43.00 43.00 36.98 100.20 3251.9678 1131843.19 1131843.19 | 64.27 | 1.24 | 2.02
MHGR 14 0.00 52.00 52.00 44.72 100.20 4722.6746 1643720.79 1643720.79 | 65.58 | 1.79 1.18
= MHGR 11 0.00 79.00 79.00 67.94 100.20 7501.9085 2611029.56 2611029.56 | 63.19 | 4.38 1.08
MHGR 25 0.00 90.00 90.00 77.40 100.20 11819.9562 4113920.48 411392048 | 57.47 | 6.06 | 7.04
MHGR 28 0.00 57.00 57.00 49.02 101.50 5787.0220 2040297.42 2040297.42 | 50.23 | 3.47 | 8.16
s MHGR 18 0.00 59.00 59.00 50.74 101.50 6204.0748 2187335.35 2187335.35 | 66.31 | 1.97 1.95
MHG 43 0.00 47.20 47.20 40.59 101.50 5413.0721 104.3339 1908456.03 36784.41 | 1945240.44 | 66.05 | 1.71 | 213
MHGR 7 0.00 110.00 | 110.00 | 94.60 101.50 10529.3263 2378.7869 3712264.66 838675.36 | 4550940.02 | 54.88 | 12.28 | 5.26
MHGR 26 2.00 15.00 13.00 11.18 98.10 1621.7585 552621.14 552621.14 | 45.02 | 3.57 6.61
s10 MHGR 33 0.00 60.00 60.00 51.60 98.10 5914.0385 3193.7035 2015233.90 1125985.87 | 3141219.77 | 65.72 | 1.64 | 237
MHGR 36 0.00 10.00 10.00 8.60 98.10 862.4636 293888.16 293888.16 | 58.51 | 11.37 | 2.61
MHGR 9 0.00 81.00 81.00 69.66 98.10 3610.5506 1230310.55 1230310.55 | 54.57 | 16.33 | 1.52
MHGR 17 0.00 50.00 50.00 43.00 98.30 4087.7513 1395758.52 1395758.52 | 5255 | 1.63 | 9.10
MHG 48 0.00 43.25 43.25 37.20 98.30 4213.6250 1438737.97 1438737.97 | 4869 | 1.90 | 13.84
S11 MHG 42 0.00 43.95 43.95 37.80 98.30 4009.9478 1369192.59 136919259 | 60.26 | 8.70 | 3.68
MHGR 23 0.00 14.00 14.00 12.04 98.30 1842.2676 629040.40 629040.40 | 50.35 | 19.43 | 6.26
67.00 70.00 3.00 2.58 98.30 538.0445 183714.75 183714.75 | 48.83 | 24.06 | 4.67
MHGR 19 0.00 56.00 56.00 48.16 104.00 4929.6400 1780823.38 1780823.38 | 49.39 | 2.58 | 10.03
67.00 70.00 3.00 2.58 104.00 236.6772 85499.20 85499.20 | 50.72 | 7.94 | 10.80
S12 MHGR 29 0.00 49.00 49.00 42.14 104.00 5062.7507 1828909.37 1828909.37 | 63.46 | 0.80 | 2.89
MHGR 24 0.00 105.00 | 105.00 | 90.30 104.00 9262.5605 3346082.94 3346082.94 | 64.49 | 410 | 253
MHG 45 0.00 83.25 83.25 71.60 104.00 6669.7546 2409436.58 2409436.58 | 58.82 | 292 | 5.27
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Intersection (m) Average Grade (%)
. . True . Total
Section Borehole Diff. Width Sectional | Area G1 Area G2 Reserves Reserves Reserves
Number Number (m) Influence (Sg. m) (Sg. m) (G1) (G2) T .
From | To (m) m) (Tonnes) | re | si0, | A0,
MHGR 35 14.00 22.00 8.00 6.88 107.30 1337.5342 498513.50 498513.50 | 49.60 | 4.18 | 11.63
s13 MHGR 37 1.00 61.00 60.00 51.60 107.30 4488.4519 1672894.69 1672894.69 | 46.26 | 420 | 11.83
MHGR 38 37.00 41.00 4.00 3.44 107.30 1286.3006 479418.18 479418.18 | 51.29 | 9.84 | 11.20
MHGR 20 0.00 67.00 67.00 57.62 107.30 9130.2243 3402933.59 3402933.59 | 65.63 | 2.04 2.23
Geological In-situ Reserves 68366019.87 70367465.51
Net Reserves ( Tonnes) 61529417.88 63330718.96 | 58.84 | 6.54 4.25
Net Reserves (Million Tonnes) 63.331
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SHRI H.G. RANGANGOUD MINE LEASE AREA (ML NO. 2148)

TABLE-6
SECTION-WISE - BOREHOLE-WISE ORE RESERVES BY CROSS SECTION METHOD (at 55 % Fe cut-off)

I nter section (M) True Average Totl Grade (%)
Section Borehole Diff Width Sectional | Area G1 Area G2 Reserves Reserves Reserves
Number Number (m) Influence (Sg. m) (S9. m) (G (G2) )
From To (m) (m) (Tonnes) Fe | SO, | Al,Os
S1 MHG 44 1.00 33.80 3280 | 28.21 88.00 1345.6743 411334.31 411334.31 | 59.11 | 2.96 4,65
MHGR-8 0.00 36.00 36.00 | 30.96 | 101.20 3097.8598 1088966.64 1088966.64 | 61.18 | 7.43 2.59
=2 MHGR-16 1.00 56.00 55.00 | 47.30 | 101.20 4143.3060 1456464.24 1456464.24 | 63.16 | 3.93 2.03
MHGR-12 0.00 26.00 26.00 | 2236 | 102.30 1346.8161 478581.86 478581.86 | 61.85 | 5.87 2.07
S3 MHG-41 0.00 19.20 1920 | 1651 | 102.30 1425.0321 506375.38 506375.38 | 60.69 | 3.78 7.01
MHG-46 0.00 24.25 2425 | 20.86 | 102.30 2332.5023 828838.70 828838.70 | 63.21 | 3.85 1.39
MHGR-6 0.00 16.00 16.00 | 13.76 98.40 1228.2844 419823.11 419823.11 | 64.90 | 2.72 2.04
MHGR-2 0.00 18.00 18.00 | 15.48 98.40 1096.1473 374659.13 374659.13 | 55.99 | 15.11 311
0.00 15.00 15.00 | 12.90 98.40 1523.6071 520763.32 520763.32 | 56.83 | 15.08 2.32
A MHGR-1 55.00 57.00 2.00 172 98.40 219.9330 75172.29 75172.29 | 55.57 | 12.92 6.62
64.00 72.00 8.00 6.88 98.40 560.9235 191721.60 191721.60 | 56.45 | 13.35 4,87
76.00 82.00 6.00 5.16 98.40 409.4336 139942.90 139942.90 | 55.47 | 15.89 4.12
MHGR-39 0.00 41.00 | 41.00 | 35.26 98.40 2660.8761 909477.70 909477.70 | 63.40 | 5.16 2.75
MHGR-5 0.00 33.00 33.00 | 28.38 99.10 2338.3061 804910.00 804910.00 | 63.91 | 2.64 2.17
S5 MHG-27 27.45 31.15 3.70 3.18 99.10 808.0117 278140.10 278140.10 | 61.15 | 7.03 2.52
MHGR-4 0.00 40.00 | 40.00 | 34.40 99.10 1123.1079 386604.98 386604.98 | 60.80 | 6.10 412
MHGR 40 0.00 25.00 25.00 | 2150 | 100.00 2222.1430 771870.26 771870.26 | 60.27 | 4.51 5.16
S6 MHGR 34 0.00 42,00 | 4200 | 36.12 | 100.00 2655.8115 922506.75 922506.75 | 64.94 | 2.09 3.17
MHGR 10 0.00 55.00 55.00 | 47.30 | 100.00 2530.2647 878897.56 878897.56 | 56.55 | 7.72 5.57
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I nter section (m) Average Grade (%)
Section Borehole Diff V-\r“réﬁ Sectional Area G1 Area G2 Reserves Reserves R;;tﬂ%
Number Number Erom o (m) (m) Infl(Lljne)nce (Sg. m) (S9. m) (G1) (G2) (Tonnes) Fe | 50, | ALO,
MHGR 32 0.00 60.00 60.00 | 51.60 | 102.00 6391.5530 2264534.13 2264534.13 | 65.92 | 1.85 1.47
s MHG 47 0.00 41.40 4140 | 35.60 | 102.00 3716.9079 1316904.48 1316904.48 | 57.67 | 7.87 2.32
MHGR 31 1.00 59.00 58.00 | 49.88 | 102.00 4561.1900 1616034.54 1616034.54 | 65.35 | 2.46 211
MHGR 21 0.00 76.00 76.00 | 65.36 | 102.00 7549.0450 2674634.80 2674634.80 | 64.62 | 2.05 2.76
MHGR 30 0.00 42.00 42.00 | 36.12 | 100.20 3147.8395 1095601.47 1095601.47 | 64.50 | 1.24 1.96
- MHGR 14 0.00 52.00 52.00 | 44.72 | 100.20 4668.6991 1624934.69 1624934.69 | 65.58 | 1.79 1.18
MHGR 11 0.00 75.00 75.00 | 64.50 | 100.20 7280.4969 2533967.54 2533967.54 | 64.06 | 3.12 1.10
MHGR 25 2.00 90.00 88.00 | 75.68 | 100.20 11002.9957 3829578.44 3820578.44 | 57.60 | 6.11 6.94
MHGR 28 21.00 30.00 9.00 7.74 | 10150 1036.0841 365286.28 365286.28 | 56.47 | 1.48 5.40
33.00 45.00 12.00 10.32 | 101.50 1353.4264 477169.84 477169.84 | 55.14 | 1.82 6.10
9 MHGR 18 0.00 57.00 57.00 | 49.02 | 101.50 5388.5950 1899826.28 1899826.28 | 66.81 | 1.44 1.78
MHG 43 0.00 45.20 4520 | 38.87 | 101.50 5018.5093 1769347.27 1769347.27 | 66.88 | 1.19 1.67
MHGR 7 0.00 89.00 89.00 | 76.54 | 101.50 8653.9978 3051090.76 3051090.76 | 58.59 | 5.64 6.15
MHGR 33 0.00 60.00 60.00 | 51.60 98.10 5914.0385 | 3193.7035 2015233.90 | 1088268.12 3103502.01 | 65.72 | 1.64 2.37
S10 MHGR 36 0.00 10.00 10.00 8.60 98.10 614.5743 209418.82 209418.82 | 58.51 | 11.37 261
MHGR 9 1.00 50.00 49.00 | 42.14 98.10 22245880 758037.87 758037.87 | 64.29 | 3.25 1.87
1.00 12.00 11.00 9.46 98.30 598.4874 204352.91 20435291 | 55.24 | 1.89 7.68
MHGR 17 23.00 27.00 4.00 344 98.30 305.3804 104271.83 104271.83 | 59.75 | 1.50 4.00
s11 39.00 45.00 6.00 5.16 98.30 606.6604 207143.58 20714358 | 56.12 | 1.39 6.90
MHG 48 10.75 23.00 12.25 10.54 98.30 1633.7568 557844.60 557844.60 | 66.46 | 0.86 0.90
MHG 42 0.00 35.50 35,50 | 30.53 98.30 2973.4813 1015292.16 1015292.16 | 65.31 | 1.24 3.95
MHGR 23 0.00 8.00 8.00 6.88 98.30 1250.7571 427069.74 427069.74 | 60.75 | 3.28 9.19
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I nter section (m) Average Grade (%)
Section Borehole Diff V-\rllr;ti Sectional Area G1 Area G2 Reserves Reserves R;;tﬂ%
Number Number Erom o (m) (m) I nfl(Lljne)nce (Sg. m) (S9. m) (G1) (G2) (Tonnes) Fe | 50, | ALO,
17.00 19.00 2.00 172 | 104.00 175.0436 63234.18 63234.18 | 59.50 | 1.47 5.39
MHGR 19 25.00 43.00 18.00 1548 | 104.00 1587.3367 573422.46 57342246 | 55.64 | 1.53 6.65
S12 MHGR 29 0.00 47.00 47.00 | 40.42 | 104.00 3967.8981 1433395.89 1433395.89 | 64.12 | 0.79 2.60
MHGR 24 0.00 97.00 97.00 | 8342 | 104.00 8427.0149 3044243.63 3044243.63 | 66.76 | 1.17 227
MHG 45 0.00 83.25 83.25 | 71.60| 104.00 6663.8514 2407304.06 2407304.06 | 58.82 | 2.92 5.27
13 MHGR 37 45.00 48.00 3.00 258 | 107.30 260.1038 96943.51 9694351 | 55.65 | 1.20 6.67
MHGR 20 0.00 66.00 66.00 | 56.76 | 107.30 8792.3443 3277002.05 3277002.05 | 65.92 | 1.63 2.25
Geological In-situ Reserves 52358172.53 53446440.64
Net Reserves ( Tonnes) 47122355.27 48101796.58 | 62.75 | 3.40 3.25
Net Reserves (Million Tonnes) 48.102
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6.0.0

6.1.0

6.1.1

6.1.2

6.2.0

6.2.1

6.2.2

CHAPTER-6
RELIABILITY OF ESTIMATION
FREQUENCY DISTRIBUTION
The entire primary sample data has been subjected to statistical evaluation and
it is inferred that the frequency distribution is highly skewed as could be seen

from the Text Plate-4, 5 and 6.

The statistical parameters estimated for primary sample (entire) data
(3071 samples) is as follows:

No. of Samples Fe SiO; Al,O3
Mean 55.0 15.0 55
Standard deviation 0.05 0.107 0.163
Variance 0.002 0.01 0.026
Upper limit 1.000 1.007 1.011
Lower limit 1.000 0.9927 0.9895
Confidence interval at 90%
Sichel’s “T” estimator 1.000 1.010 1.020

The sample data 2248 nos. pertain to the ore zone (>45% Fe) have been
subjected to statistical evaluation, the iron value distribution is log- normal as
could be seen from the Text Plate-7, 8 and 9 The Sichel’s “t” estimator is
59.162%,5.041% and 4.420 % respectively for Fe, SiO, and Al,O3,

The statistical parameters estimated for primary sample (zone) data
(2248 no. of samples) is as follows:

No. of Samples Fe SiO, Al>,O3
Mean 58.0 4.0 34
Standard deviation 0.03 0.279 0.230
Variance 0.006 0.078 0.053
Upper limit 1.013 1.015 1.011
Lower limit 0.9873 0.9852 0.9895
Confidence interval at 90%
Sichel’s “T” estimator 1.030 1.041 1.020

ACCURACY OF ANALYTICAL PROCEDURE

Bias in Sampling: A collection of samples may be representative of the
entire ore body or only of some accessible portion of the ore body; more often
it will be the latter.

Hence, the number and sites of samples will require correct assumption as to
the ore characteristics and their distribution in the mineralised body.
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6.2.3

6.2.4

6.2.5

6.2.6

Natural Geological bias: Zoning, leaching, secondary enrichment etc. causes
difficulty. To avoid the bias associated with human factor, therefore, for more
accurate and reliable results, a rich part and a lean part of the ore body are
given an equal attention.

Grade: The grade estimates of the deposit are based on the results of samples
of the boreholes. Each sample undergoes the process of sample preparation
and analysis. Since, sampling and analysis are two complimentary links of
guality estimation chain, the possible source of errors, if any, could be from the
bias in sample preparation and inaccuracies in assaying or both. The plot of
cumulative frequency for Fe,SiO, and Al,O3; radicals on log probability graph
and table values obtained thereby have been produced in the Text Plate-6, 7
and 8 respectively.

Mean: The mean value obtained by statistical method as well as calculated
values for three variables is given below:

Between S1-S13 Fe% SiO»x% Al>03%
Statistical Method 58.0 4.0 3.4
(entire data)

Calculated (45% Fe) 58.84 6.54 4.25
Sichel’s “t” estimator 59.030 7.581 5.261
(entire data)

Calculated (55% Fe) 62.75 3.40 3.25

Check Sample Analysis: In order to give reliability on the analysis, 103 nos. of
samples have been subjected for check analysis and the details are given in the
Annexure-VIIl and Text Plate-3. However, on comparing both primary and check
analysis the following observations were made and the same is given in Table-9.

Table-7: Comparison of Primary analysis and Check analysis

BH.No. Sample Depth (m) Primary Check | Difference
No. From To Fe% Fe% +/-
1/11 10.00| 11.00 39.22 40.39 -1.17
1/12 11.00| 12.00 43.12 43.81 -0.69
1/15 14.00 | 15.00 55.35 55.67 -0.32
1/20 19.00 | 20.00 44.06 44.73 -0.67
MHGR-1 1/29 28.00 | 29.00 48.56 49.10 -0.54
1/30 29.00 | 30.00 41.85 42.12 -0.27
1/37 36.00 | 37.00 37.56 37.89 -0.33
1/59 58.00 | 59.00 51.35 51.39 -0.04
1/74 73.00 | 74.00 44,52 45.07 -0.55
2/10 9.00| 10.00 46.08 45.45 0.63
MHGR-2 2/11 10.00| 11.00 44.96 45.08 -0.12
2/21 20.00 | 21.00 44,99 44,72 0.27
2122 22.00 | 23.00 40.23 39.99 0.24
MHGR-3 3/1 0.00 1.00 17.19 17.71 -0.52
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BH.No. Sample Depth (m) Primary Check Difference
No. From To Fe% Fe% + /-
4/1 0.00 1.00 59.23 59.51 -0.28
MHGR-4 4/3 2.00 3.00 39.32 39.51 -0.19
4/4 3.00 4.00 40.35 40.56 -0.21
4/56 55.00| 56.00 45,58 45.35 0.23
5/32 31.00| 32.00 44.41 44,02 0.39
MHGR-5 5/33 32.00| 33.00 44,01 43.84 0.17
5/34 33.00| 34.00 43.02 42.21 0.81
6/19 18.00 | 19.00 42.67 43.10 -0.43
6/20 19.00 | 20.00 40.19 41.22 -1.03
6/21 20.00 | 21.00 44.67 44.96 -0.29
MHGR-6 6/25 23.00 | 24.00 46.41 38.98 7.43
6/30 29.00 | 30.00 44,37 4451 -0.14
6/31 30.00| 31.00 41.03 41.30 -0.27
6/32 32.00 | 33.00 44,78 44.93 -0.15
7175 74.00 | 75.00 27.84 28.29 -0.45
MHGR-7 7/91 90.00 | 91.00 47.39 47.24 0.15
7/92 91.00 | 92.00 43.49 43.20 0.29
8/10 9.00 10.00 65.31 65.50 -0.19
8/25 24.00 | 25.00 41.67 39.28 2.39
MHGR-8 8/34 33.00| 34.00 34.34 32.73 1.61
8/38 37.00| 38.00 44,13 39.04 5.09
8/56 55.00 | 56.00 15.10 55.90 -40.80
8/57 56.00| 57.00 33.99 36.31 -2.32
9/33 32.00| 33.00 36.92 36.33 0.59
9/52 51.00 | 52.00 40.89 40.25 0.64
9/53 52.00| 53.00 37.97 40.52 -2.55
9/54 53.00 | 54.00 40.67 37.50 3.17
MHGR-9 9/55 54.00| 55.00 46.05 45.04 1.01
9/56 55.00 | 56.00 47.76 40.87 6.89
9/62 61.00 | 62.00 33.01 33.43 -0.42
9/81 80.00 | 81.00 68.01 66.89 1.12
9/82 81.00 | 82.00 34.78 34.38 0.40
10/41 39.00| 41.00 32.98 35.25 -2.27
10/42 41.00 | 43.00 32.08 33.75 -1.67
10/46 47.00 | 49.00 31.73 34.38 -2.65
MHGR-10 10/49 52.00| 53.00 57.68 57.87 -0.19
10/50 53.00 | 54.00 55.26 56.38 -1.12
10/51 54.00 | 55.00 44.16 44.06 0.10
10/52 55.00| 56.00 39.55 39.52 0.03
10/54 57.00 | 58.00 38.57 38.05 0.52
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BH.No. Sample Depth (m) Primary Check | Difference
No. From To Fe% Fe% +/-
11/77 76.00 | 77.00 43.62 43.53 0.09
MHGR-11 11/78 77.00 78.00 44 .95 44.16 0.79
11/79 78.00 79.00 45.11 44.56 0.55
12/27 26.00 | 27.00 44.70 44,52 0.18
12/29 28.00 | 29.00 38.54 39.57 -1.03
MHGR-12 12/33 32.00| 33.00 39.69 44.07 -4.38
12/40 39.00 | 40.00 44,56 44.36 0.20
12/44 43.00 | 44.00 43.43 43.32 0.11
12/47 46.00 | 47.00 30.05 28.27 1.78
13/1 0.00 1.00 42.01 39.91 2.10
MHGR-13 13/2 1.00 2.00 39.68 38.35 1.33
13/3 2.00 3.00 44.64 43.36 1.28
13/4 3.00 4.00 42.31 42.97 -0.66
14/53 52.00 | 53.00 42.05 40.41 1.64
MHGR-14 14/65 64.00 | 65.00 25.41 25.15 0.26
14/66 65.00 | 66.00 33.70 33.04 0.66
14/67 66.00 | 67.00 47.90 36.95 10.95
15/1 0.00 1.00 33.45 32.83 0.62
MHGR-15 15/12 17.00 18.00 36.00 32.69 3.31
15/16 19.00 | 20.00 30.41 20.33 10.08
16/37 36.00 | 37.00 37.89 40.06 -2.17
MHGR-16 16/38 37.00 | 38.00 38.55 42.03 -3.48
16/46 45.00 | 46.00 42.88 41.74 1.14
26/1 0.00 1.00 39.14 39.22 -0.08
26/2 1.00 2.00 40.77 40.48 0.29
26/6 5.00 6.00 44.44 43.46 0.98
MHGR-26 26/11 10.00 11.00 36.15 32.03 4.12
26/12 11.00 12.00 36.44 33.37 3.07
26/13 12.00 | 13.00 34.48 28.65 5.83
26/16 15.00 16.00 44.66 41.28 3.38
26/26 26.00 | 27.00 45.69 45,95 -0.26
28/4 3.00 4.00 36.29 36.25 0.04
28/5 4.00 5.00 37.63 37.51 0.12
28/8 7.00 8.00 41.14 41.97 -0.83
28/11 10.00 11.00 43.33 44,12 -0.79
MHGR-28 28/17 16.00 17.00 40.93 36.11 4.82
28/18 17.00 18.00 41.19 41.13 0.06
28/21 20.00 | 21.00 29.49 26.57 2.92
28/50 49.00 | 50.00 31.28 30.26 1.02
28/51 50.00 | 51.00 36.61 37.63 -1.02
28/55 54.00 | 55.00 39.56 39.73 -0.17
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BH.No. Sample Depth (m) Primary Check | Difference

No. From To Fe% Fe% +/-

29/37 37.00 | 38.00 42.70 43.81 -1.11

MHGR-29 29/50 49.00 | 50.00 19.29 17.27 2.02
29/51 50.00 | 51.00 41.28 43.28 -2.00

MHGR-30 30/44 43.00 | 44.00 42.43 40.07 2.36
30/45 44.00 | 45.00 16.04 13.94 2.10

MHGR-31 31/57 56.00 | 57.00 32.29 33.76 -1.47
31/63 62.00 | 63.00 33.16 34.45 -1.29

MHGR-33 33/61 60.00 | 61.00 40.88 44.27 -3.39

therefore the reliability on analytical results has been good.

6.2.7 From the above table it could be enunciated that reproducibility of analysis and
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Histogram of Primary Samples values Fe (n=3071)
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No. of Samples

Histogram of Primary Samples values Al,05 (n=3071)
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CUMULATIVE DISTRIBUTION OF SiO -ZONE DATA [n=2248]
SHRI H.G. RANGANGOUD MINE LEASE AREA (ML NO.2148
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6.3.0 GRADE-TONNAGE CURVE

6.3.1 Block variance obtained (Text Plate-7), after the log normal probability plot, of

cumulative

frequency of zone value, with the help of Formery’s chart ore

tonnage recovery and metal tonnage recovery have been deduced and the
same has been presented as Text Plate-10.

% Ore tonnage recovery/% Metal

Grade Tonnage curve (after Dr.Formery's chart)

ShriH.G.Rangangoud Mine Lease Area (ML No0.2148)
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6.3.2

The step by step calculations have also been made for geo-statistical
assessment of ore and metal recoveries and the same has been produced in

the Table-10.
Table-8
Geo-statistical assessment of Ore tonnage and Metal recoveries
Class | E=f/In CE (ExA) C Expected| Ore | Waste/ | Metal % of Fe
Interval x 100 | (ExA) Mean | reserve| Ore (m.t) | recovery
x 100 Grade (mt)

5-10 0.001 | 1.020 0.8 | 6130.0 60.09 63.33 1.00 | 38.054 | 100.00
10-15 | 0.003 | 1.019 3.9 | 6129.2 60.15 63.33 1.00 | 38.092 60.08
15-20 | 0.002 | 1.016 3.6 | 6125.3 60.28 63.33 1.00 | 38.175 60.27
20-25 | 0.005 | 1.014 11.5 | 6121.7 60.37 63.33 1.00 | 38.232 60.36
25-30 | 0.009 | 1.009 25.2 | 6110.2 60.25 63.33 1.00 | 38.156 60.25
30-35 0.01| 1.00 33.0 | 6085.0 60.85 63.33 1.00 | 38.536 60.85
35-40 0.04| 0.99| 152.0 | 6052.0 61.13 62.69 0.01 | 38.322 61.13
40-45 0.05| 0.95| 215.0 | 5900.0 62.10 60.16 0.05 | 37.359 62.10
45-50 0.07 | 0.90| 336.0 | 5685.0 63.16 56.99 0.11 | 35.994 63.15
50-55 0.07 | 0.83| 371.0 | 5349.0 64.44 52.56 0.20 | 33.869 64.43
55-60 0.08 | 0.76 | 464.0 | 4978.0 65.50 48.13 0.31 | 31.525 65.50
60-65 0.22 | 0.68 | 1386.0 | 4514.0 66.38 43.06 0.47 | 28.583 66.38
65-70 0.46 | 0.46 | 3128.0 | 3128.0 68.00 29.13 1.17 | 19.808 67.99
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6.3.3

It is inferred from the above study that
Quantity of Ore reserve tonnage

i) metal tonnage

i) Metal average grade and

iif) Waste to ore ratio, which provides valuable information for mine planning
decisions.

From the intercept of the tonnage curves as shown in the Text Plate-10, it is

imperative that planning beyond 58.50% Fe cut-off may not be feasible for the
mine planning.
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7.0.0

7.1.0

7.1.1

7.1.2

7.1.3

7.1.4

7.1.5

7.1.6

7.1.7

7.1.8

CHAPTER-7
CONCLUSIONS AND RECOMMENDATIONS
CONCLUSIONS

Shri. H.G.Rangangoud Mine Lease Area (ML No0.2148) is located on Ramgad
range, Sandur schist belt in NNW-SSE direction with steep easterly dip of 75° -
85°. The deposit extends about 1080.88m strike length over an average wide
area of 240.00m-370.00m.

Ore body looks like an elongated bands and continues up to 817.059m and
extends further also (MHGR-7, MHG-44,46,47, MHGR-16, MHG-27, 34,
MHG-47,42,41,MHGR-39,36, MHG-22, MHGR-17,12,10).

The rocks exposed are typical of iron formations with the haematitic ore, soft
laminated ore, powdery ore, clay minerals and silica. The predominant ore
minerals are haematite and limonite and goethite to some extent. The
important non ore consists mostly of banded haematite quartzite rarely
ferruginous shale and intrusive ferruginous clay.

Generally, the iron ore ranges from haematitic ore to laminated ore, powdery
ore and blue dust. The siliceous ores have also been noticed.

Magnetic ore occur along 710.00m strike length between sections S1 — S7,
over an average wide area of 83.45m with an average true thick of 35.50m.
The study on composite analysis confirms the presence of magnetitic iron in
the range of 1.16% to 67.23% and the ferrous iron ranges between 0.36% and
20.88%. The LOI ranges between 0.20 and 0.40 and GOI ranges between 1.30
and 11.50.

Owing to the sporadic (MHGR-1 and MHGR-2) nature of occurrence, the
resources of magnetitic ore has not been made. However, by considering the
continuity of magnetite mineralisation in boreholes MHGR-1 and MHGR-2,
which are adjacent boreholes, an attempt has been made to estimate the
magnetite resources. The ore resources estimated is 1.220 m.t with an average
grade of 44.99% Fe.

The behavior of ore bands has been studied along NW-SE direction as well as
along the foliation plane in N37°W-S37°E reveals that the ore body persistence
and tendency of folding nature of the iron ore. The ore persists even beyond
the explored depth of 817.059m RL (MHGR-24).

Based on the geological cross section, the net in-situ reserves of 63.331 m.t. of
iron ore with 58.84% Fe, 6.54% SiO, and 4.25% Al,O3; at 45% Fe cut off has
been estimated. The average true thickness of ore zone is 52.65m. The overall
ratio of SiO,: Al,O3 is 1.07.

50

59



7.1.9 At 55% Fe cut-off the net in-situ reserves estimated is 48.102 million tonnes

with average grade of Fe 62.75%, SiO, 3.40%, Al,O3 3.25%. The average true

thickness of ore zone is 49.32m

7.1.10 Though the ore zone thickness is quite impressive at 45% Fe cut-off, an

attempt has also been made to evaluate the ore resources at a planning cut-off
of 35% Fe. The ore has been persistent over the entire strike length of
1300.40 m along the wide area of 240m — 370m with an average thickness of
60.19m and the ore resources estimated is 88.99 million tonnes with the grade
of 53.0 % Fe, 13.95% SiO, and 4.53% Al,O:s.

7.1.11 From the intercept of grade tonnage as shown in the Text Plate-, it is

7.2.0

7.2.1

imperative that planning beyond 58.50% cut-off may not be feasible for the
mine planning.

RECOMMENDATIONS

Shri. H.G.Rangangoud Mine Lease Area (ML No0.2148) has marginal potential
at 45% Fe cut off, which would be amenable to systematic scientific mining
over the entire strike length of 1300.40m with average thickness of 52.65m
having potential reserves of 63.331 million tonnes with an average grade of
58.84% Fe, 6.54% SiO, and 4.25% Al,Os3.
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PART =V A

REPORTING OF MINERAL RESOURCES

Sl.no

Contents

Explanation

Title & Ownership

SHRI. HLG.RANGANGOUD MINE LEASE AREA (ML
No.2148), RAMGAD RANGE, SANDUR SCHIST
BELT,DISTRICT: BALLARI, KARNATAKA, GOVT.
OF KARNATKA

Period of prospecting: February,2016 to March 2016
Analysis completed on 06.05.2016.

Details of the area

Longitudes 76°03'23.8" and 76°32°05.0” and
Latitudes 15°02'23.8” and 15°03'02.5”. The block
falls in Dharampur village of Ramgad range. The
block is covered in Survey of India Topo sheet No.57
A/12. Lease area is 60.66 Hectares.

Infrastructure and
environment

The mine lease area is 20 km from Sandur town
which can be approached from Bellary, Hospet,
Donimalai and from Toranagallu railway station.

Previous Exploration

Nil; while the mine area has been exploited for iron
ore

Geology

The Sandur Schist Belt is known for its economic
deposits of Iron and Manganese and studied in detail
by many prominent workers like New Bold (1838),
Foote (1895), Roy and Biswas(1983), Martin and
Mukhopadhyay (1987 & 1993), Naqvi et.al. (1987)
on various aspects like depositional environment,
structure etc. Iron ore, banded ferruginous cherty
quartzite, are intimately associated with gabbro of
pre-tectonic and post tectonic origin. The hill ranges
trend in NNW-SSE direction, which are similar to
regional tectonic trend of the Sandur Schist Belt.
The area has under gone two phases of deformation
[F1 and F2] and metamorphism. The axial trace of
F1 have NNW-SSE trend which is refolded by open
F2 folds trending in ENW-WSE direction. The
primary structure of banded iron ore formation is
bedding and pene-contemporaneous  faults;
schistosity and fracture cleavage are also common.
Repetition of iron ore bands, which cause the
thickening of ore at places, are due to diastrophic
folds.

Aerial/Ground geophysical
/Geochemical data

Technological
Investigation

Exploratory drilling at 200m x 100m
(G1/ G2 level of UNFC)

Location of data points

Provided in the topographical and geological map
on 1:2000 scale
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Sl.no

Contents

Explanation

Sampling techniques

The core recovered by drilling was divided into two
longitudinal halves. One half was taken for sampling,
whereas the second half was kept for future
reference [with DGM, Karnataka]. The first half was
subjected to uniform size reduction of 1mm size. Itis
thoroughly mixed pounded and powdered to (-) 100
mesh size by pestle and mortar and then coned and
quartered. 3 sample packets of 100 gram each have
been prepared; out of the three, one packet was
handed over to DGM, Karnataka and the other one
has been labeled and sent to MECL laboratory for
Fe, SiO, and Al,O3; analyses, whereas the third
packet has preserved for future reference.

The entire lot of chips and powder material were
collected from boreholes drilled by Reverse
Circulation drill.  50% mostly of chip samples have
been thoroughly mixed to have the desired quantity
of 500-600 gms. and pounded to (-)100 mesh size
by progressive reduction, 3 sample packets of 200
gram each has been prepared; out of the three, one
has been labeled and sent to MECL lab. for Fe, SiO;
and Al,O3; analyses and the other packet was
handed over to DGM, Karnataka, and the 3™ packet
of the sample has been preserved for further studies
at camp. Total no. of primary samples analysed is
3071. Check samples — 103 nos.

10

Drilling Technique and drill
sampling employed

Exploratory core drilling - 579.70m (10 BHS)
RC Drilling - 2701.00m (38 BHSs)
Total Drilling - 3280.70m (48 BHS)

11

Sub sampling techniques
and sample preparation

As explained above at Sl.no.9.

12

Quality of assay data and
laboratory tests

Assayed at
Laboratory,
method.

MECL Lab. by MECL, Chemical
Utilities Complex, Nagpur by XRF

13

Moisture

14

Bulk Density

Determined by 5 pits and the bulk density considered
for computation of reserves is 3.50. However,
specific gravity was also determined on 5 no. of
samples at Lab.

15

Resource estimation
techniques

Reserves have been estimated by geological cross
section method. In order to delineate the ore and
non-ore, the grade or threshold value of 45% Fe has
been adopted, thus non ore above and below ore
zones has been demarcated. The rule of gradual
change or law of linear function has been applied
[Constantine C. Popoff, 1965] along with the rule of
nearest points for application of influence of half way
between successive boreholes
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Sl.no

Contents

Explanation

At threshold cutoff of 45% Fe as stipulated by IBM,
the mineralized zone within the lease hold area and
the ore reserves are estimated. Estimation is also
been made at 55% Fe cut-off

Strike |Average Net
lenath thickg Reserves | Grade Cut-off Remarks
(n?) m) (Million Fe% Fe%
Tonnes)

Haematitic ore

1300.40 52.65 63.330 58.84 45 (51-513)
Haematitic ore

1300.40 49.32 48.102 62.75 55 (S1-S13)
Based on Magnetitic ore

99.30 17.63 1.221 44.99 Total Fe. (S4-54")

Raw assay data and zone data have been subjected
for statistical studies to derive various parameters
including sichel’s t’ estimator.

16

Further work

An approximately 55.00 ha falling in north-eastern
side and south-eastern side of the block could also be
assessed for resource estimation by exploratory
drilling. So that, it is prudent to that the mines for
auction as single block in the interest of scientific
mining. (after joint inspection report) dtd.25.02.2016 of
office of the commissioner, DMG-Karnataka,
Bangalore. No.DMG/MLS/MECL/2015-16.

17

Annexure/enclosures to
the report

MECL reports includes all the relevant maps,
sections, logs, analytical reports & fields photos

18

Any other information

Though the ore zone thickness is quite appreciable
and impressive at 45% Fe cut-off, an attempt has also
been made to evaluate the ore resources at a
planning cut-off of 35% Fe. The ore has been
persistent over the entire strike length of 1300.40m
along the wide area of 240m — 370m with an average
thickness of 60.19m and the ore resources estimated
is 88.99 million tonnes with the grade of 53.0 % Fe,
13.95% SiO; and 4.53% Al,Os.

CERTIFICATE

This is to certify that the details exploration for iron ore has been carried out in

Shri. H.G. Rangangoud Mine Lease Area (ML No0.2148), district Ballari, Karnataka by
Mineral Exploration Corporation Limited (MECL) on behalf of Department of Mines &
Geology (DMG), Karnataka. The exploration has been done upto G1 and G2 level of
UNFC and the report has been prepared in accordance with the Minerals (Evidence of
Mineral Contents) Rule 2015 specified under Mineral Auction Rule, 2015. The duly
filled in format Part-IV-A of the report as per MEMC Rule is attached herewith.

(Signature)
Mineral Exploration Corporation Limited
(CPSE under Ministry of Mines, Govt. of India
Nagpur,Maharashtra
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ANNEXURE- 1 1/ 1
DETAI LS OF SURVEY PARTI CULARS OF BOREHOLES DRI LLED BY MECL

SHRI. H. G RANGANGOUD M NE LEASE AREA (M. No. 2148), DI ST: BALLARI, KARNATAKA

I'SL ! BOREHOLE ! CO- ORDI NATES 'REDUCED | ANGLE ! BEARING ! TOTAL ! DATE OF ! DATE OF
I'NO. ! NO R R LR ! LEVEL ! (DEG)! (DEG ) ! DEPTH ! COWENCEMENT! CLOSURE !
! ! I LATI TUDE I LONG TUDE ! (m ! m ! ! ! !

1 VHGR- 1 1664272. 484 664244. 406 911. 903 95. 00 16/ 02/ 16 17/ 02/ 16
2 VHGR- 2 1664235. 615 664206. 037 905. 291 50. 00 17/ 02/ 16 17/ 02/ 16
3 VHGR- 3 1664218. 847 664336. 194 906. 600 51. 00 17/ 02/ 16 19/ 02/ 16
4 VHGR- 4 1664285. 418 664392. 201 908. 531 77.00 17/ 02/ 16 18/ 02/ 16
5 VHGR- 5 1664104. 087 664206. 966 942. 444 91. 00 19/ 02/ 16 19/ 02/ 16
6 VHGR- 6 1664170. 330 664138. 822 942. 638 65. 00 18/ 02/ 16 18/ 02/ 16
7 VHGR- 7 1663947. 487 664639. 505 942. 195 110. 00 19/ 02/ 16 19/ 02/ 16
8 VHGR- 8 1664360. 760 664037. 353 924. 808 70. 00 19/ 02/ 16 19/ 02/ 16
9 VHGR- 9 1663888. 553 664722. 853 948. 115 100. 00 19/ 02/ 16 20/ 02/ 16
10 MHGR- 10 1664191. 625 664458. 967 922. 902 75. 00 19/ 02/ 16 20/ 02/ 16
11 MHGR-11 1663947. 814 664484. 929 952. 724 82. 00 19/ 02/ 16 22/ 02/ 16
12 MHGR-12 1664268. 211 664093. 979 932. 351 59. 00 20/ 02/ 16 20/ 02/ 16
13 MHGR- 13 1663555. 117 664487. 898 975. 954 65. 00 20/ 02/ 16 20/ 02/ 16
14 MHGR- 14 1663896. 746 664406. 451 961. 594 78. 00 20/ 02/ 16 20/ 02/ 16
15 MHGR- 15 1663482. 105 664557. 120 975. 835 25. 00 20/ 02/ 16 20/ 02/ 16
16 MHGR- 16 1664413. 627 664116. 103 921. 482 56. 00 20/ 02/ 16 21/ 02/ 16
17 MHGR-17 1663609. 344 664550. 138 982. 520 50. 00 20/ 02/ 16 20/ 02/ 16
18 MHGR- 18 1663820. 987 664489. 704 941. 077 64. 00 21/ 02/ 16 22/ 02/ 16
19 MHGR- 19 1663554. 644 664652. 054 975. 932 60 S50°W  70. 00 21/ 02/ 16 22/ 02/ 16
20 MHGR- 20 1663627. 423 664879. 972 926. 581 72.00 22/ 02/ 16 22/ 02/ 16
21 MHGR-21 1664092. 520 664495. 073 942. 203 90. 00 21/ 02/ 16 22/ 02/ 16
22 VHG 22 1664145. 652 664406. 225 912. 851 83. 30 20/ 02/ 16 29/ 02/ 16
23 VHGR- 23 1663794. 774 664770. 278 921. 112 77.00 22/ 02/ 16 23/ 02/ 16
24 MHGR- 24 1663667. 740 664775. 208 922. 059 105. 00 22/ 02/ 16 25/ 02/ 16
25 VHGR- 25 1664014. 228 664559. 338 941. 628 60 S50°W  97.00 22/ 02/ 16 22/ 02/ 16
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ANNEXURE- | |/ 2

I SL ! BOREHOLE ! CO- ORDI NATES | REDUCED | ANGLE ! BEARING ! TOTAL ! DATE OF ! DATE OF !
I NO. ! NO. | o e | LEVEL ! (DEG)! (DEG) ! DEPTH ! COWENCEMENT! CLOSURE !
L | LATITUDE ! LONGTUDE ! (M ! m ! ! ! ! !
26 MHGR- 26 1663651. 200 664449. 427 968.337 60 S50° 55.00 23/02/16 23/ 02/ 16
27 MHG 27  1664165. 409 664276. 738 907. 639 52.30 23/02/16 29/ 02/ 16
28 MHGR- 28 1663754. 176 664412. 986 962.158 60 S50° 80.00 23/02/16 23/ 02/ 16
29 MHGR- 29 1663610. 379 664697. 339 950. 016 80.00  23/02/16 23/ 02/ 16
30 MHGR- 30 1663838. 056 664358. 619 965. 726 61.00 24/02/16 24/ 02/ 16
31 MHGR- 31 1664044. 294 664448. 413 947. 708 92.00 24/02/16 24/ 02/ 16
32 MHGR- 32  1663942. 241 664322. 968 949. 318 70.00  24/02/16 24/ 02/ 16
33 MHGR- 33 1663710. 868 664522. 570 961. 658 85.00 24/02/ 16 24/ 02/ 16
34 MHGR- 34 1664085. 003 664338. 632 933. 054 70.00  24/02/ 16 24/ 02/ 16
35 MHGR- 35 1663440. 505 664656. 910 974. 559 60.00 25/ 02/ 16 25/ 02/ 16
36 MHGR- 36 1663860. 831 664675. 029 923. 105 60.00 25/02/16 25/ 02/ 16
37 MHGR- 37 1663496. 612 664732. 306 976. 292 70.00 25/02/16 26/ 02/ 16
38 MHGR- 38 1663543. 299 664795. 987 940. 793 45.00 25/ 02/ 16 26/ 02/ 16
39 MHGR- 39 1664321. 925 664327. 260 900. 008 50.00 25/ 02/ 16 26/ 02/ 16
40 MHGR- 40 1664056. 173 664279. 430 942. 522 49.00 26/02/ 16 26/ 02/ 16
41 MHG 41  1664316. 597 664156. 112 901. 863 38.20 28/02/16 29/ 02/ 16
42 MHG- 42  1663737. 844 664698. 673 919. 882 63.40 01/03/16 07/ 03/ 16
43 MHG 43  1663875. 459 664559. 270 927. 985 60.50 01/03/16 02/ 03/ 16
44 MHG 44  1664459. 062 664005. 888 918. 020 44.00 02/03/16 06/ 03/ 16
45 MHG- 45  1663741. 602 664847. 119 931. 286 85.00 03/03/16 07/ 03/ 16
46 MHG 46  1664365. 451 664193. 340 912. 749 36.00 07/03/16 09/ 03/ 16
47 MHG- 47  1663989. 760 664378. 688 951. 778 43.00 08/03/16 09/ 03/ 16
48 MHG 48  1663668. 843 664613. 788 962. 328 74.00 09/03/16 12/ 03/ 16
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ANNEXURE- | | | B/ 1

DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE ClI RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M- No. 2148)

BOREHOLE NO MHGR- 1

LATI TUDE © 1664272. 484 DATE OF COMMENCEMENT : 16/02/16
LONG TUDE . 664244. 406 DATE OF CLOSURE : 17/02/ 16
REDUCED LEVEL (M : 911. 903 DEPTH DRI LLED (M : 95. 00
' DEPTH (M ! TH CK-! LI THOLOGY I COLOR DETAILS ! Fe ! SO | A ! REMARKS !
R R I NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
0.00 1.00 1.00 POWNDERY ORE DARK GREY 62. 67 3.05 3.59
1.00 2.00 1.00 POADERY ORE DARK GREY 62. 31 5.28 2.42
2.00 3.00 1.00 POADERY ORE DARK GREY 63. 85 3. 06 2.55
3. 00 4.00 1.00 POADERY ORE DARK GREY 64. 36 3.44 3.10
4.00 5.00 1.00 POWDERY ORE DARK GREY 63. 85 4.23 3.35
5.00 6.00 1.00 POWDERY ORE DARK GREY 64. 53 3.21 2.84
6. 00 7.00 1.00 POADERY ORE DARK GREY 64. 26 4.23 1.98
7.00 8.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 55.93 18.58 1.28
8. 00 9.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 46. 44 30. 27 3.13
9.00 10.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 52.58 23.22 1.32
10. 00 11.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 39.22 41.49 1.90
11. 00 12.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 43.12 37.26 0. 95
12. 00 13.00 1.00 HAEMATI TI C ORE CHERRY RED 54.99 18.97 1.96
13. 00 14.00 1.00 HAEMATI TI C ORE CHERRY RED 59.02 11.83 1.83
14. 00 15.00 1.00 HAEMATI TI C ORE CHERRY RED 55.35 18.03 2.63
15.00 16.00 1.00 SI LI CEQUS | RON ORE DARK BROWN 39.07 41.34 0. 89
16. 00 17.00 1.00 SI LI CEQUS | RON ORE DARK BROMWN 38.32 42.97 0. 58
17.00 18.00 1.00 SI LI CEQUS | RON ORE DARK BROMWN 42.03 38.15 1.02
18. 00 19.00 1.00 SI LI CEQUS | RON ORE DARK BROMWN 39.23 41.81 1.29
19. 00 20.00 1.00 SI LI CEQUS | RON ORE DARK BROWN 44.06 35.85 0.81
20.00 21.00 1.00 SI LI CEQUS | RON ORE DARK BROWN 45.35 34.05 0.99
21.00 22.00 1.00 SI LI CEQUS | RON ORE DARK BROWN 35.33 48.17 0.74
22.00 23.00 1.00 SI LI CEQUS | RON ORE DARK BROWN 37.32 45.55 0.73
23.00 24.00 1.00 SI LI CEQUS | RON ORE DARK BROWN 41.52 39.50 0. 80



ANNEXURE- | | | B/ 2

BOREHOLE NO MHGR- 1

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !

R I' NESS ! ! ! % ! % ! % ! !

I FROM! TO ! (m ! I I I I I I
24.00 25.00 1.00 SI LI CEQUS | RON ORE DARK BROWN 40.87 40.11 0.78
25.00 26.00 1.00 SI LI CEQUS | RON ORE DARK BROWN 36.40 45.93 0. 86
26. 00 27.00 1.00 SI LI CEQUS | RON ORE DARK BROWN 32.33 51.29 0. 56
27.00 28.00 1.00 SI LI CEQUS | RON ORE DARK BROMWN 40.45 40.65 1.03
28.00 29.00 1.00 POADERY ORE DARK GREY 48.56 14.36 14. 23
29.00 30.00 1.00 FERRUG NOUS CLAY YELLOWN SH BROMWN 41.85 18.46 17. 56
30. 00 31.00 1.00 FERRUG NOUS CLAY YELLOW SH BROMN 24.86 27.11 22.28
31.00 32.00 1.00 FERRUG NOUS CLAY YELLOWN SH BROMN 22.35 28.81 23.98
32.00 33.00 1.00 FERRUG NOUS CLAY YELLOWN SH BROMN 25.69 26.33 21.94
33.00 34.00 1.00 SI LI CEQUS | RON ORE DARK GREY 40.69 31.24 6. 97
34.00 35.00 1.00 SI LI CEQUS | RON ORE DARK GREY 37.91 39.25 4. 47
35.00 36.00 1.00 SI LI CEQUS | RON ORE DARK GREY 36.19 41.38 4.34
36. 00 37.00 1.00 SI LI CEQUS | RON ORE DARK GREY 37.56 40.00 4.28
37.00 38.00 1.00 SI LI CEQUS | RON ORE DARK GREY 47.59 21.93 4.62
38. 00 39.00 1.00 SI LI CEQUS | RON ORE DARK GREY 51.76 19.77 2.33
39.00 40.00 1.00 SI LI CEQUS | RON ORE DARK GREY 37.27 40.70 2.49
40. 00 41.00 1.00 SI LI CEQUS | RON ORE DARK GREY 30.90 50.71 1.56
41. 00 42.00 1.00 FERRUG NOUS SHALE YELLOW SH BROMN 34.55 28.87 12.59
42. 00 43.00 1.00 FERRUG NOUS SHALE YELLOW SH BROMN 31.96 23.76 17. 45
43. 00 44.00 1.00 FERRUG NOUS SHALE YELLOW SH BROWN 32.51 22.57 17.54
44.00 45.00 1.00 FERRUG NOUS SHALE YELLOW SH BROMN 32.07 24.26 17.02
45. 00 46.00 1.00 FERRUG NOUS SHALE YELLOW SH BROMN 18.37 32.67 20.76
46. 00 47.00 1.00 FERRUG NOUS SHALE YELLOW SH BROAN 24.40 26.65 21.60
47. 00 48.00 1.00 FERRUG NOUS SHALE YELLOW SH BROMN 23.60 26.97 22.08
48. 00 49.00 1.00 FERRUG NOUS SHALE YELLOW SH BROMN 21.29 31.62 18.19
49. 00 50.00 1.00 FERRUG NOUS SHALE YELLOW SH BROMN 18.89 34.03 16. 30
50. 00 51.00 1.00 FERRUG NOUS SHALE YELLOW SH BROMN 20.99 32.92 14. 82
51. 00 52.00 1.00 FERRUG NOUS SHALE YELLOW SH BROVWN 24.28 28.46 18. 18
52.00 53.00 1.00 FERRUG NOUS SHALE YELLOW SH BROMN 24.89 28.63 17.03
53. 00 54.00 1.00 POADERY ORE DARK GREY 52.42 12.12 10. 75
54.00 55.00 1.00 POWDERY ORE DARK GREY 51.60 12.80 11. 85



ANNEXURE- | | | B/ 3

BOREHOLE NO MHGR- 1

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I

55.00 56.00 1.00 POWDERY ORE DARK GREY 55.60 13.12 6. 38

56. 00 57.00 1.00 POWDERY ORE DARK GREY 55.54 12.72 6. 86

57.00 58.00 1.00 POADERY ORE DARK GREY 54.80 12.63 7.50

58. 00 59.00 1.00 POADERY ORE DARK GREY 51.35 15.40 8. 40

59. 00 60.00 1.00 FERRUG NOUS CLAY YELLOW SH GREEN 25.69 33.17 12.19

60. 00 61.00 1.00 FERRUG NOUS CLAY YELLOW SH GREEN 24.34 35.89 12. 43

61. 00 62.00 1.00 FERRUG NOUS CLAY YELLOW SH GREEN 25.67 35.96 12. 83

62. 00 63.00 1.00 FERRUG NOUS CLAY YELLOW SH GREEN 25.43 33.40 13.52

63. 00 64.00 1.00 FERRUG NOUS CLAY YELLOW SH GREEN 45.06 19.51 9.22

64. 00 65.00 1.00 POADERY ORE STEEL GREY 55.69 13.53 5.68

65. 00 66.00 1.00 POWNDERY ORE STEEL GREY 54.02 14.81 5. 83

66. 00 67.00 1.00 POWDERY ORE STEEL GREY 57.48 10.20 5.38

67.00 68.00 1.00 POADERY ORE STEEL GREY 59. 68 8. 66 5.13

68. 00 69.00 1.00 POADERY ORE STEEL GREY 52.25 20.95 3.62

69. 00 70.00 1.00 POADERY ORE STEEL GREY 57.67 13.06 4.31

70. 00 71.00 1.00 POWDERY ORE BLUI SH GREY 57.19 14.03 4.08

71.00 72.00 1.00 POWDERY ORE BLUI SH GREY 57.65 11.57 4.93

72.00 73.00 1.00 POADERY ORE DARK GREY 39.52 41.85 1.37

73.00 74.00 1.00 POADERY ORE DARK GREY 44,52 34.18 1.96

74.00 75.00 1.00 POADERY ORE DARK GREY 45.95 30.50 3.68

75.00 76.00 1.00 POWDERY ORE DARK GREY 47.35 29.05 3. 06

76. 00 77.00 1.00 POWDERY ORE STEEL GREY 55.88 15.06 4.61

77.00 78.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY BROMWN 55.59 15.56 4.21 MAGNETI C

78. 00 79.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY BROMWN 56.93 13.32 4.13 MAGNETI C

79. 00 80.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY BROMWN 53.02 20.61 3.09 MAGNETI C

80. 00 81.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY BROWN 55.95 15.03 4.00 MAGNETI C

81. 00 82.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY BROWN 55.44 15.75 4.71 MAGNETI C

82.00 83.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY BROMN 35.38 43.40 3.23 MAGNETI C

83. 00 84.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY BROMN 40.66 39.60 1.40 MAGNETI C

84. 00 85.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY BROMN 40.51 40. 46 1.39 MAGNETI C

85. 00 86.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY BROMWN 41.23 39.79 0.94 MAGNETI C



ANNEXURE- | | | B/ 4

BOREHOLE NO MHGR- 1

I DEPTH (M ! TH CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I

86. 00 87.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY BROWN 40.47 40.77 0.94 MAGNETI C

87.00 88.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY BROWN 42.91 36.84 1.02 MAGNETI C

88. 00 89.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY BROMWN 43.26 36.56 1.14 MAGNETI C

89. 00 90.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY BROMWN 42.48 37.70 1.41 MAGNETI C

90. 00 91.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY BROMWN 41.29 39.35 0.98 MAGNETI C

91. 00 92.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY BROWN 40.49 40.09 0.99 MAGNETI C

92.00 93.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY BROWN 41.90 39.02 0. 80 MAGNETI C

93. 00 94.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY BROMWN 37.44 43.89 1.18 MAGNETI C

94. 00 95.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY BROMWN 39.92 40.36 0.97 MAGNETI C



ANNEXURE- | | | B/ 5

DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE Cl RCULATI ON DRI LLI NG
Ms. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)

BOREHOLE NO MHGR- 2

LATI TUDE : 1664235. 615 DATE OF COMMENCEMENT : 17/02/16
LONG TUDE :  664206. 037 DATE OF CLOSURE . 17/02/ 16
REDUCED LEVEL (M : 905. 291 DEPTH DRI LLED (M : 50. 00
' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS I Fe ! SO ! ALG ! REMARKS !
R L I NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
0. 00 1.00 1.00 HAEMATI Tl C ORE DARK BROMN 64.79 2.61 3.02
1.00 2.00 1.00 HAEMATI Tl C ORE DARK BROMN 64. 96 3.40 3.31
2.00 3.00 1.00 POADERY ORE STEEL GREY 64. 28 2.83 4.83
3.00 4.00 1.00 POADERY ORE STEEL GREY 64. 29 2.34 5.45
4.00 5.00 1.00 POADERY ORE STEEL GREY 66. 41 2.00 2.51
5. 00 6.00 1.00 POADERY ORE STEEL GREY 66. 32 2.38 2.42
6. 00 7.00 1.00 POADERY ORE STEEL GREY 64.53 2.22 4.38
7.00 8.00 1.00 POADERY ORE STEEL GREY 61. 34 7.81 4.04
8. 00 9.00 1.00 POADERY ORE STEEL GREY 62. 14 6. 67 4. 30
9.00 10.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 46.08 31.80 1.66
10. 00 11.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 44.96 33.08 2.15
11. 00 12.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 32.79 44.49 2.38
12.00 13.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 39.57 39.85 2.42
13. 00 14.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 42.95 30.68 2.00
14.00 15.00 1.00 POADERY ORE STEEL GREY 57.16 11.77 3.45
15. 00 16.00 1.00 POADERY ORE STEEL GREY 52.10 20.43 3.16
16. 00 17.00 1.00 POADERY ORE STEEL GREY 57.37 12.81 2.41
17.00 18.00 1.00 POADERY ORE STEEL GREY 55.80 14.88 2.14
18. 00 19.00 1.00 PONDERY ORE STEEL GREY 54,24 17.02 1.78
19. 00 20.00 1.00 POWNDERY ORE STEEL GREY 52.40 18.65 1.34
20. 00 21.00 1.00 POADERY ORE STEEL GREY 44.99 31.24 1.17
21.00 22.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT BROMN 40.23 37.66 0.72 MAGNETI C
22.00 23.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT BROMN 33.21 47.20 0.71 MAGNETI C
23.00 24.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT BROMWN 33.87 46.05 0.73 MAGNETI C



ANNEXURE- | | | B/ 6

BOREHOLE NO MHGR- 2

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I

24.00 25.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT BROMWN 37.19 40.78 0. 82 MAGNETI C

25.00 26.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT BROWN 35.82 42.98 0.71 MAGNETI C

26. 00 27.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT BROMW 31.99 48.67 0.72 MAGNETI C

27.00 28.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT BROMWN 36.24 41.99 0. 87 MAGNETI C

28.00 29.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT BROMW 33.75 47.06 0.76 MAGNETI C

29.00 30.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 36.25 40.45 0.92 MAGNETI C

30. 00 31.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 35.09 45.72 0.78 MAGNETI C

31.00 32.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 37.11 42.73 0.83 MAGNETI C

32.00 33.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 36.36 40.71 0. 90 MAGNETI C

33.00 34.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 33.18 44.89 0. 85 MAGNETI C

34.00 35.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 34.03 43.04 0. 82 MAGNETI C

35.00 36.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 34.15 42.73 0.81 MAGNETI C

36. 00 37.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 36.10 40.66 0. 86 MAGNETI C

37.00 38.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 36.11 40.76 0.94 MAGNETI C

38. 00 39.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 35.29 41.82 0.85 MAGNETI C

39.00 40.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 35.36 41.30 1.07 MAGNETI C

40. 00 41.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT GREY 31.16 43.60 0. 85 MAGNETI C

41. 00 42.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT GREY 32.01 43.03 1.17 MAGNETI C

42. 00 43.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT GREY 31.31 44.67 1.01 MAGNETI C

43. 00 44.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT GREY 32.07 43.97 1.03 MAGNETI C

44.00 45.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT GREY 32.96 44.14 1.47 MAGNETI C

45. 00 46.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT GREY 41.73 36.82 3.25 MAGNETI C

46. 00 47.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT GREY 33.47 43.59 1.70 MAGNETI C

47. 00 48.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT GREY 32.90 44.33 1.96 MAGNETI C

48. 00 49.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT GREY 32.64 44.57 1.97 MAGNETI C

49. 00 50.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT GREY 36.68 38.30 2.09 MAGNETI C



ANNEXURE- | | | B/ 7

DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE Cl RCULATI ON DRI LLI NG

M's. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)
BOREHOLE NO MHGR- 3
LATI TUDE 1664218. 847 DATE OF COMMENCEMENT : 17/02/16
LONG TUDE ©  664336.194 DATE OF CLOSURE 19/ 02/ 16
REDUCED LEVEL (M : 906. 600 DEPTH DRI LLED (M 51. 00
' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS I Fe ! SO ! ALG ! REMARKS !
R L I NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
0. 00 1.00 1.00 FERRUG NOUS SHALE REDDI SH BROMN 17.19 32.28 26.79 SAVPLE DEPTH : 0. 00-3. 00m
1.00 2.00 1.00 FERRUG NOUS SHALE REDDI SH BROMN
2.00 3.00 1.00 FERRUG NOUS SHALE REDDI SH BROMN
3.00 4.00 1.00 FERRUG NOUS SHALE REDDI SH BROMN 21.92 29.12 25.72 SAMPLE DEPTH : 3. 00-6.00m
4.00 5.00 1.00 FERRUG NOUS SHALE REDDI SH BROMN
5. 00 6.00 1.00 FERRUG NOUS SHALE REDDI SH BROMN
6. 00 7.00 1.00 FERRUG NOUS SHALE REDDI SH BROMN 12.64 35.36 28.28 SAMPLE DEPTH : 6. 00-9. 00m
7.00 8.00 1.00 FERRUG NOUS SHALE REDDI SH BROMN
8. 00 9.00 1.00 FERRUG NOUS SHALE REDDI SH BROMN
9.00 10.00 1.00 FERRUG NOUS SHALE REDDI SH BROMN 13.16 34.25 26.53 SAVMPLE DEPTH : 9. 00-11.00m
10. 00 11.00 1.00 FERRUG NOUS SHALE REDDI SH BROMN
11. 00 12.00 1.00 FERRUG NOUS SHALE REDDI SH BROMN 39.18 17.11 15.73 SAMPLE DEPTH : 11.00-14. 00m
12.00 13.00 1.00 FERRUG NOUS SHALE REDDI SH BROMN
13. 00 14.00 1.00 FERRUG NOUS SHALE REDDI SH BROMN
14.00 15.00 1.00 FERRUG NOUS SHALE REDDI SH BROMN 36.17 18.28 15. 77 SAMPLE DEPTH : 14.00-16. 00m
15. 00 16.00 1.00 FERRUG NOUS SHALE REDDI SH BROMN
16. 00 17.00 1.00 FERRUG NOUS SHALE REDDI SH BROMN 27.56 24.00 19.94 SAMPLE DEPTH : 16. 00-18. 00m
17.00 18.00 1.00 FERRUG NOUS SHALE REDDI SH BROMN
18. 00 19.00 1.00 FERRUG NOUS SHALE REDDI SH BROMN 35.15 18.82 15.81
19. 00 20.00 1.00 FERRUG NOUS SHALE REDDI SH BROAN 37.97 16.53 13.50
20. 00 21.00 1.00 FERRUG NOUS SHALE REDDI SH BROMN 37.82 17.11 14. 22
21.00 22.00 1.00 FERRUG NOUS SHALE REDDI SH BROMN 40.21 15.11 13.11
22.00 23.00 1.00 BHQ LI GHT BROMWN 17.93 29.97 23.96 SAMPLE DEPTH : 22.00-25. 00m
23.00 24.00 1.00 BHQ LI GHT BROMN



ANNEXURE- | | | B/ 8

BOREHOLE NO MHGR- 3

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I

24.00 25.00 1.00 BHQ LI GHT BROWN

25.00 26.00 1.00 BHQ LI GHT BROWN 30.76 22.57 19. 53 SAMPLE DEPTH : 25. 00-27.00m

26. 00 27.00 1.00 BHQ LI GHT BROWN

27.00 28.00 1.00 BHQ LI GHT BROMWN 26.47 24.56 20. 27 SAMPLE DEPTH : 27.00-29. 00m

28.00 29.00 1.00 BHQ LI GHT BROMWN

29.00 30.00 1.00 BHQ LI GHT BROMWN 31.91 21.65 16. 56 SAMPLE DEPTH : 29. 00-32. 00m

30. 00 31.00 1.00 BHQ LI GHT BROWN

31.00 32.00 1.00 BHQ LI GHT BROMWN

32.00 33.00 1.00 FERRUG NOUS SHALE REDDI SH BROMWN 34.66 20.17 13. 82

33.00 34.00 1.00 FERRUG NOUS SHALE REDDI SH BROMWN 33.29 23.30 13.12 SAMPLE DEPTH : 33. 00-35. 00m

34.00 35.00 1.00 FERRUG NOUS SHALE REDDI SH BROAN

35.00 36.00 1.00 FERRUG NOUS SHALE REDDI SH BROMAN 30.45 25.16 11.52

36. 00 37.00 1.00 FERRUG NOUS SHALE REDDI SH BROMWN 31.04 24.66 14.73 SAMPLE DEPTH : 36. 00-39. 00m

37.00 38.00 1.00 FERRUG NOUS SHALE REDDI SH BROMWN

38. 00 39.00 1.00 LI MONI TI C SHALE YELLOW

39.00 40.00 1.00 LI MONI TI C SHALE YELLOW 33.41 21.78 16. 05

40. 00 41.00 1.00 LI MONI TI C SHALE YELLOW 37.94 19.11 13.76 SAMPLE DEPTH : 40. 00-42. 00m

41. 00 42.00 1.00 LI MONI TI C SHALE YELLOW

42. 00 43.00 1.00 LI MONI TI C SHALE YELLOW 38.76 19.81 12.08 SAMPLE DEPTH : 42.00-45. 00m

43. 00 44.00 1.00 LI MONI TI C SHALE YELLOW

44.00 45.00 1.00 LI MONI TI C SHALE YELLOW

45. 00 46.00 1.00 BHQ LI GHT BROWN 35.24 42.51 3.13

46. 00 47.00 1.00 BHQ LI GHT BROWN 34.70 44.93 2.99

47. 00 48.00 1.00 BHQ LI GHT BROWN 33.17 47.38 2.84

48. 00 49.00 1.00 BHQ LI GHT BROWN 37.39 44.27 1.46

49. 00 50.00 1.00 BHQ LI GAT BROWN 33.38 47.70 2.61

50. 00 51.00 1.00 BHQ LI GHT BROWN 24.06 61.89 1.41



ANNEXURE- | | | B/ 9

DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE Cl RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)

BOREHOLE NO MHGR- 4

LATI TUDE : 1664285. 418 DATE OF COWENCEMENT : 17/02/16
LONG TUDE © 664392. 201 DATE OF CLOSURE : 18/02/16
REDUCED LEVEL (M : 908. 531 DEPTH DRI LLED (M :77.00
| DEPTH (M ! THI CK-! LI THOLOGY | COOORDETAILS | Fe ! SiQ ! A,0 ! REMARKS !
L I NESS ! ! I % | % | % | !
I FROM! TO ! (m ! I I I I I I
0.00 1.00 1.00 HAEMATITIC ORE DARK BROWN 59.23 5.71 4.08
1. 00 2.00 1.00 HAEMATITIC ORE DARK BROWN 57.39  6.61 5.19
2.00 3.00 1.00 FERRUG NOUS SHALE YELLOW SH BROWN 39.32 18.24 11.59
3. 00 4.00 1.00 FERRUG NOUS SHALE YELLOW SH BROWN 40.35 17.17 11.66
4.00 5.00 1.00 FERRUG NOUS SHALE YELLOW SH BROWN 46.51 13.59 9.34
5. 00 6.00 1.00 POADERY ORE DARK GREY 57.19 6.21 4.74
6. 00 7.00 1.00 POADERY ORE DARK GREY 63.83 2.29 1.95
7.00 8.00 1.00 POADERY ORE DARK GREY 64.31 1.97 1.71
8. 00 9.00 1.00 POWERY ORE DARK GREY 63.68  2.47 1. 89
9.00 10.00 1.00 POADERY ORE DARK GREY 64.75 1.80 1.41
10.00 11.00 1.00 POADERY ORE DARK GREY 61.68  4.09 4.31
11.00 12.00 1.00 POADERY ORE DARK GREY 60.03 5.40 6.13
12.00 13.00 1.00 POADERY ORE DARK GREY 61.88 5.11 5.22
13.00 14.00 1.00 POADERY ORE DARK GREY 61.91 4.98 5. 68
14.00 15.00 1.00 POADERY ORE DARK GREY 65.20 2.57 2.80
15.00 16.00 1.00 POADERY ORE DARK GREY 64.88 2.77 3.08
16.00 17.00 1.00 POADERY ORE DARK GREY 63.63 2.15 5.15
17.00 18.00 1.00 POADERY ORE DARK GREY 63.05  4.40 4.97
18.00 19.00 1.00 POADERY ORE DARK GREY 65.91 2.22 2.01
19.00 20.00 1.00 POADERY ORE DARK GREY 65.70 2.51 2.29
20.00 21.00 1.00 POADERY ORE DARK GREY 64.31 3.71 3.15
21.00 22.00 1.00 POADERY ORE DARK GREY 64.12 3.74 3.73
22.00 23.00 1.00 POADERY ORE DARK GREY 64.86  3.46 2.92
23.00 24.00 1.00 POWDERY ORE DARK GREY 62.72 4.25 4.23



ANNEXURE- | | 1 B/ 10

BOREHOLE NO. MHGR- 4

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !

R I' NESS ! ! ! % ! % ! % ! !

I FROM! TO ! (m ! I I I I I I
24.00 25.00 1.00 POWDERY ORE DARK GREY 63. 43 3.53 5.05
25.00 26.00 1.00 POWDERY ORE DARK GREY 64. 06 3.43 4.73
26. 00 27.00 1.00 POADERY ORE DARK GREY 63. 58 3.82 5. 07
27.00 28.00 1.00 POADERY ORE DARK GREY 63. 94 3.74 3. 00
28.00 29.00 1.00 POADERY ORE DARK GREY 63. 54 3.64 4.94
29.00 30.00 1.00 POWNDERY ORE DARK GREY 63. 52 3.73 5.08
30. 00 31.00 1.00 POWNDERY ORE DARK GREY 63. 27 4.06 4.79
31.00 32.00 1.00 POADERY ORE DARK GREY 63. 97 3.95 3. 06
32.00 33.00 1.00 POADERY ORE DARK GREY 63.73 4.55 2.47
33.00 34.00 1.00 POADERY ORE DARK GREY 62. 23 6. 11 2.79
34.00 35.00 1.00 POWNDERY ORE DARK GREY 64. 53 3.22 3.92
35.00 36.00 1.00 POWDERY ORE DARK GREY 63. 45 5.12 3.30
36. 00 37.00 1.00 POADERY ORE DARK GREY 57.94 13.30 2.81
37.00 38.00 1.00 POADERY ORE DARK GREY 52.24 22.03 1.96
38. 00 39.00 1.00 POADERY ORE DARK GREY 57.29 13.22 1.25
39.00 40.00 1.00 POWDERY ORE DARK GREY 55.01 19.33 1.29
40. 00 41.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 49.64 25.82 0.94
41. 00 42.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 48.48 27.11 0. 95
42. 00 43.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 52.52 17.92 1.12
43. 00 44.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 46.11 28.94 1.14
44.00 45.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 46.36 26.81 1.37
45. 00 46.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 41.35 34.18 1.11
46. 00 47.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 43.52 31.65 1.45
47. 00 48.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 39.49 39.46 0. 95
48. 00 49.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 40.72 37.80 1.14
49. 00 50.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 36.27 44.08 0.93
50. 00 51.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 41.07 37.08 1.21
51. 00 52.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 38.97 40.21 0. 95
52.00 53.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 39.95 39.07 1.27
53. 00 54.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 40.14 32.98 5.23
54.00 55.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 41.95 38.59 1.29



ANNEXURE- | 11 B/ 11

BOREHOLE NO. MHGR- 4

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I

55.00 56.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 45.58 29.02 1.60

56. 00 57.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 40.01 38.59 1.36

57.00 58.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 38.40 41.33 1.12

58. 00 59.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 40.50 36.64 2.46

59. 00 60.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 47.58 28.36 2.71

60. 00 61.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 36.78 43.40 1.25

61. 00 62.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 38.25 39.36 2.27

62. 00 63.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMN 48.89 27.79 2.10

63. 00 64.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 35.69 44.48 1.39

64. 00 65.00 1.00 BANDED MAGNETI TE QUARTZI TE DARK BROMWN 34.66 39.00 5.03 MAGNETI TC

65. 00 66.00 1.00 BANDED MAGNETI TE QUARTZI TE DARK BROWN 41.85 33.09 1.80 MAGNETI TC

66. 00 67.00 1.00 BANDED MAGNETI TE QUARTZI TE DARK BROWN 35.63 42.91 1.03 MAGNETI TC

67.00 68.00 1.00 BANDED MAGNETI TE QUARTZI TE DARK BROMN 34.51 43.49 0.84 MAGNETI TC

68. 00 69.00 1.00 BANDED MAGNETI TE QUARTZI TE DARK BROMN 34.93 43.33 0. 88 MAGNETI TC

69. 00 70.00 1.00 BANDED MAGNETI TE QUARTZI TE DARK BROMN 35.44 43.10 0. 69 MAGNETI TC

70. 00 71.00 1.00 BANDED MAGNETI TE QUARTZI TE DARK BROWN 35.38 43.24 0.73 MAGNETI TC

71.00 72.00 1.00 BANDED MAGNETI TE QUARTZI TE DARK BROWN 35.45 41.04 0. 65 MAGNETI TC

72.00 73.00 1.00 BANDED MAGNETI TE QUARTZI TE DARK BROMN 31.85 46.14 0. 60 MAGNETI TC

73.00 74.00 1.00 BANDED MAGNETI TE QUARTZI TE DARK BROMN 36.91 41.92 0.83 MAGNETI TC

74.00 75.00 1.00 BANDED MAGNETI TE QUARTZI TE DARK BROMN 41.04 37.62 1.02 MAGNETI TC

75.00 76.00 1.00 BANDED MAGNETI TE QUARTZI TE DARK BROWN 34.26 44.16 0. 66 MAGNETI TC

76. 00 77.00 1.00 BANDED MAGNETI TE QUARTZI TE DARK BROWN 37.03 40.54 0. 67 MAGNETI TC

78



ANNEXURE- | 11 B/ 12

DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE Cl RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)

BOREHOLE NO MHGR- 5

LATI TUDE : 1664104. 087 DATE OF COMMVENCEMENT :  19/02/ 16
LONG TUDE :  664206. 966 DATE OF CLOSURE 19/ 02/ 16
REDUCED LEVEL (M): 942. 444 DEPTH DRI LLED (M ©91.00
| DEPTH (M ! THI CK-! LI THOLOGY | COOORDETAILS | Fe ! SiQ ! A,0 ! REMARKS !
L I NESS ! ! I % | % | % | !
I FROM! TO ! (m ! I I I I I I
0.00 1.00 1.00 POADERY ORE DARK GREY 64.09 2.95 2.21
1. 00 2.00 1.00 POADERY ORE DARK GREY 61.90 2.85 3. 46
2.00 3.00 1.00 POMDERY ORE DARK GREY 62.24 2.76 4. 44
3. 00 4.00 1.00 POWERY ORE DARK GREY 64.36 2.41 2.26
4.00 5.00 1.00 POWERY ORE DARK GREY 64.42  2.59 2.04
5. 00 6.00 1.00 POADERY ORE DARK GREY 63.87 2.41 2.19
6. 00 7.00 1.00 HAEMATITIC ORE DARK BROWN 63.94 2.29 2.03
7.00 8.00 1.00 HAEMATITIC ORE DARK BROWN 64.11 2.17 2.16
8. 00 9.00 1.00 HAEMATI TIC ORE DARK BROWN 64.38 1.39 2.29
9.00 10.00 1.00 HAEMATITIC ORE DARK BROWN 62.89 2.54 2.61
10.00 11.00 1.00 HAEMATITIC ORE DARK BROWN 64.32 1.39 2. 45
11.00 12.00 1.00 HAEMATITIC ORE DARK BROWN 64.62 1.17 2.39
12.00 13.00 1.00 HAEMATITIC ORE DARK BROWN 62.51 4.14 2.15
13.00 14.00 1.00 HAEMATITIC ORE DARK BROWN 63.03 2.10 2.79
14.00 15.00 1.00 HAEMATITIC ORE DARK BROWN 62.18 1.88 3. 59
15.00 16.00 1.00 SOFT LAM NATED ORE DARK GREY 65.12  1.92 1.76
16.00 17.00 1.00 SOFT LAM NATED ORE DARK GREY 65.17 1.19 1.69
17.00 18.00 1.00 HAEMATITIC ORE DARK BROWN 65.90 1.02 1.13
18.00 19.00 1.00 HAEMATITIC ORE DARK BROWN 64.90 2.01 1. 30
19.00 20.00 1.00 HAEMATITIC ORE DARK BROWN 64.12 1.94 1.42
20.00 21.00 1.00 POADERY ORE DARK GREY 64.01 2.83 1.30
21.00 22.00 1.00 POADERY ORE DARK GREY 64.76  1.73 1.90
22.00 23.00 1.00 POADERY ORE DARK GREY 63.98 2.13 2.10
23.00 24.00 1.00 POWDERY ORE DARK GREY 64.67 2.45 1.06



ANNEXURE- | | 1 B/ 13

BOREHOLE NO. MHGR- 5

' DEPTH (M ! THI CK-! LI THOLOGY | COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
24.00 25.00 1.00 POWDERY ORE DARK GREY 66. 60 1.39 1.29
25.00 26.00 1.00 POWDERY ORE DARK GREY 66. 85 2.04 1.32
26. 00 27.00 1.00 POADERY ORE DARK GREY 64. 88 2.90 2.54
27.00 28.00 1.00 POADERY ORE DARK GREY 61. 07 7.47 2.92
28.00 29.00 1.00 POADERY ORE DARK GREY 62. 36 5.40 2.25
29.00 30.00 1.00 POWNDERY ORE DARK GREY 60. 20 7.74 2.08
30. 00 31.00 1.00 POWDERY ORE DARK GREY 54.71 15.45 1.58
31.00 32.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 44.41 30. 46 0. 88
32.00 33.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 44.01 31.36 0.95
33.00 34.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 43.02 34.77 0. 80
34.00 35.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 41.21 36.02 0. 88
35.00 36.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 37.98 39.40 0.79
36. 00 37.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 40.60 35.93 0. 89
37.00 38.00 1.00 SI LI CEQUS | RON ORE STEEL GREY 37.28 42.38 1.21
38. 00 39.00 1.00 POADERY ORE STEEL GREY 43.18 34.05 0.93
39.00 40.00 1.00 POWDERY ORE STEEL GREY 34.64 45.95 0.76
40. 00 41.00 1.00 POWDERY ORE STEEL GREY 42.04 37.93 0.75
41. 00 42.00 1.00 POADERY ORE STEEL GREY 39.69 40.70 0.70
42. 00 43.00 1.00 POADERY ORE STEEL GREY 37.34 43.19 0. 85
43. 00 44.00 1.00 POADERY ORE STEEL GREY 37.82 42.64 0.92
44.00 45.00 1.00 POWDERY ORE STEEL GREY 36.02 44.64 0. 56
45. 00 46.00 1.00 POWDERY ORE STEEL GREY 38.84 43.02 0. 68
46. 00 47.00 1.00 POADERY ORE STEEL GREY 35.40 45.60 0. 60
47. 00 48.00 1.00 POADERY ORE STEEL GREY 35.11 46.29 0. 89
48. 00 49.00 1.00 POADERY ORE STEEL GREY 43.94 36.04 0.79
49. 00 50.00 1.00 POWDERY ORE STEEL GREY 38.91 41.07 0.73
50. 00 51.00 1.00 POWDERY ORE STEEL GREY 37.47 42.46 0.61
51. 00 52.00 1.00 POADERY ORE STEEL CGREY 36.19 44.72 0. 59
52.00 53.00 1.00 POADERY ORE STEEL GREY 37.82 43.53 0.64
53. 00 54.00 1.00 POADERY ORE STEEL CGREY 38.34 41.89 0. 65
54.00 55.00 1.00 POWDERY ORE STEEL GREY 37.50 43.06 0. 58



ANNEXURE- | | | B/ 14

BOREHOLE NO. MHGR- 5

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !

R I' NESS ! ! ! % ! % ! % ! !

I FROM! TO ! (m ! I I I I I I
55.00 56.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 33.60 48.48 0. 56
56. 00 57.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 35.05 46.51 0. 58
57.00 58.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 39.17 41.72 0. 57
58. 00 59.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 39.11 42.29 0. 58
59. 00 60.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 40.40 39.34 0. 49
60. 00 61.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 37.82 42.11 0. 48
61. 00 62.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 37.70 42.33 0. 63
62. 00 63.00 1.00 BHQ LI GHT GREY 32.26 48.95 0.70
63. 00 64.00 1.00 BHQ LI GHT GREY 34.44 46. 27 0.84
64. 00 65.00 1.00 BHQ LI GHT GREY 31.58 49.48 0.81
65. 00 66.00 1.00 BHQ LI GHT GREY 30.08 50.94 0.71
66. 00 67.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 35.34 46.09 0. 63
67.00 68.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 36.22 45.15 0.61
68. 00 69.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 34.33 46.22 1.44
69. 00 70.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 34.88 45.49 0.93
70. 00 71.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 30.10 51.33 0. 88
71.00 72.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 29.62 52.28 0. 95
72.00 73.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 32.66 48.94 0. 95
73.00 74.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 34.91 46.56 0.83
74.00 75.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 33.41 48.44 0.79
75.00 76.00 1.00 BHQ LI GHT GREY 35.17 46.58 0. 88
76. 00 77.00 1.00 BHQ LI GHT GREY 32.59 47.98 1.30
77.00 78.00 1.00 BHQ LI GHT GREY 34.73 47.80 0. 56
78. 00 79.00 1.00 BHQ LI GHT GREY 37.77 44.18 0.49
79. 00 80.00 1.00 BHQ LI GHT GREY 38.46 42.29 0.53
80. 00 81.00 1.00 BHQ LI GHT GREY 36.92 45.51 0. 53
81. 00 82.00 1.00 BHQ LI GHT GREY 37.54 42.22 0.74
82.00 83.00 1.00 BHQ LI GHT BROWN 37.02 43.26 0.71
83. 00 84.00 1.00 BHQ LI GHT BROWN 32.78 47.72 0.62
84. 00 85.00 1.00 BHQ LI GHT BROWN 33.15 45.03 1. 66
85. 00 86.00 1.00 BHQ LI GHT BROWN 31.84 49.48 1.02



ANNEXURE- | I | B/ 15

BOREHOLE NO. MHGR- 5

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I

86. 00 87.00 1.00 BHQ LI GHT BROWN 29.48 51.49 0. 80

87.00 88.00 1.00 BHQ LI GHT GREY 34.12 47.69 0. 57

88. 00 89.00 1.00 BHQ LI GHT GREY 33.26 48.48 0. 57

89. 00 90.00 1.00 BHQ LI GHT GREY 31.91 49.65 0.78

90. 00 91.00 1.00 BHQ LI GHT GREY 31.00 49.57 0. 65

82



ANNEXURE- | | | B/ 16

DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE Cl RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)

BOREHOLE NO MHGR- 6

LATI TUDE : 1664170. 330 DATE OF COMMENCEMENT : 18/02/16
LONG TUDE :  664138. 822 DATE OF CLOSURE . 18/02/ 16
REDUCED LEVEL (M : 942. 638 DEPTH DRI LLED (M : 65. 00
' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS I Fe ! SO ! ALG ! REMARKS !
R L I NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
0. 00 1.00 1.00 POADERY ORE DARK GREY 64. 04 2.19 3.48
1.00 2.00 1.00 POADERY ORE DARK GREY 65. 24 1.95 1.92
2.00 3.00 1.00 POADERY ORE DARK GREY 64. 41 2.95 1.85
3.00 4.00 1.00 POADERY ORE DARK GREY 66. 80 1.26 1.44
4.00 5.00 1.00 POADERY ORE DARK GREY 63. 38 3.95 3. 64
5. 00 6.00 1.00 POADERY ORE DARK GREY 62.75 4.09 3.13
6. 00 7.00 1.00 POADERY ORE DARK GREY 64.72 3.69 2.13
7.00 8.00 1.00 POADERY ORE DARK GREY 66. 69 1.50 1.40
8. 00 9.00 1.00 POADERY ORE DARK GREY 66. 22 2.67 1.17
9.00 10.00 1.00 POADERY ORE DARK GREY 67. 66 1.12 0.94
10. 00 11.00 1.00 POADERY ORE DARK GREY 65. 32 2.83 0.76
11. 00 12.00 1.00 POADERY ORE DARK GREY 65. 55 1.95 0.82
12.00 13.00 1.00 POADERY ORE DARK GREY 66. 45 0. 96 0.75
13.00 14.00 1.00 POADERY ORE DARK GREY 61.19 5.06 5.43
14. 00 15.00 1.00 POADERY ORE DARK GREY 64. 09 2.93 2.25
15. 00 16.00 1.00 POADERY ORE DARK GREY 63. 89 4.35 1.50
16. 00 17.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 48.84 26.54 1.49
17.00 18.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 47.82 27.02 1.30
18. 00 19.00 1.00 Sl LI CEQUS | RON ORE LI GHT BROMWN 42.67 33.67 1.17
19. 00 20.00 1.00 Sl LI CEQUS | RON ORE LI GHT BROMN 40.19 37.68 1. 05
20. 00 21.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 44.67 33.60 0. 95
21.00 22.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 51.46 20.82 1.45
22.00 23.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 54.98 17.12 1.41
23.00 24.00 1.00 Sl LI CEQUS | RON ORE LI GHT BROMWN 46.41 32.06 1.02



ANNEXURE- | I | B/ 17

BOREHOLE NO. MHGR- 6

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !

R I' NESS ! ! ! % ! % ! % ! !

I FROM! TO ! (m ! I I I I I I
24.00 25.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 38.13 42.02 0.75
25.00 26.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 35.63 45.75 1.02
26. 00 27.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 40. 36 38.34 0. 95
27.00 28.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 36.71 44.86 0.82
28.00 29.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 41.04 39.44 0.76
29.00 30.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 44.37 35.14 0. 69
30. 00 31.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 41.03 38.39 0.79
31.00 32.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 44.78 33.82 0.82
32.00 33.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 44,23 35.39 0. 96
33.00 34.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 40.53 41.00 0.76
34.00 35.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 40.06 40.66 0.81
35.00 36.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 42.54 37.40 0. 87
36. 00 37.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 39.93 40. 36 1.32
37.00 38.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 37.23 44.44 1.28
38. 00 39.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 40.45 40.93 0.67
39.00 40.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 43.97 36.10 0. 68
40. 00 41.00 1.00 BHQ DARK BROWN 35.77 47.24 0. 66
41. 00 42.00 1.00 BHQ DARK BROMWN 39.59 41.24 0. 60
42. 00 43.00 1.00 BHQ DARK BROMWN 34.97 46.38 0.63
43. 00 44.00 1.00 BHQ DARK BROMWN 34.95 45.89 0. 66
44.00 45.00 1.00 BHQ DARK BROMN 33.53 48.53 0.59
45. 00 46.00 1.00 BHQ DARK BROWN 26.73 55.46 0.77
46. 00 47.00 1.00 BHQ DARK BROMWN 28.51 52.99 1. 66
47. 00 48.00 1.00 BHQ DARK BROMWN 30.46 51.36 1.03
48. 00 49.00 1.00 BHQ DARK BROMWN 35.79 46.40 0.73
49. 00 50.00 1.00 BHQ DARK BROWN 37.25 44.65 0.75
50. 00 51.00 1.00 BHQ DARK BROWN 35.11 45.76 1.51
51. 00 52.00 1.00 BHQ DARK BROWN 32.71 49.81 0.78
52.00 53.00 1.00 BHQ DARK BROWN 32.68 48.72 0.87
53. 00 54.00 1.00 BHQ DARK BROWN 30.74 51.06 0.70
54.00 55.00 1.00 BHQ DARK BROWN 34.55 47.37 0.74



ANNEXURE- | | | B/ 18

BOREHOLE NO. MHGR- 6

' DEPTH (M ! THI CK-! LI THOLOGY | COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
55.00 56.00 1.00 BHQ DARK BROMN 36.10 45.32 1.87
56. 00 57.00 1.00 BHQ DARK BROWN 36.89 45.33 0.77
57.00 58.00 1.00 BHQ DARK BROMWN 38.82 42.13 0.73
58. 00 59.00 1.00 BHQ DARK BROWN 36.19 45.24 0. 56
59. 00 60.00 1.00 BHQ DARK BROMWN 30.72 51.81 0.59
60. 00 61.00 1.00 BHQ DARK BROWN 30.78 50.09 2.13
61. 00 62.00 1.00 BHQ DARK BROWN 29.71 52.87 0.95
62. 00 63.00 1.00 BHQ DARK BROMN 32.99 49.72 0.72
63. 00 64.00 1.00 BHQ DARK BROMN 31.42 51.83 0.70
64. 00 65.00 1.00 BHQ DARK BROMWN 36.43 44.46 0. 68

85



ANNEXURE- | |1 B/ 19

DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE Cl RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)

BOREHOLE NO MHGR- 7

LATI TUDE : 1663947. 487 DATE OF COWVMENCEMENT : 19/02/16
LONG TUDE :  664639. 505 DATE OF CLOSURE . 19/02/ 16
REDUCED LEVEL (M : 942. 195 DEPTH DRI LLED (M . 110.00
' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS I Fe ! SO ! ALG ! REMARKS !
R L I NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
0. 00 1.00 1.00 FLOAT ORE DARK BROMN 57.70 1.75 6. 29
1.00 2.00 1.00 FLOAT ORE DARK BROWN 56. 38 2.90 9. 09
2.00 3.00 1.00 FLOAT ORE DARK BROMN 57.14 2.37 8. 56
3.00 4.00 1.00 HAEMATI TI C ORE DARK BROMN 66. 60 1.69 1.58
4.00 5.00 1.00 HAEMATI TI C ORE DARK BROMN 60. 30 1.29 3.40
5. 00 6.00 1.00 HAEMATI Tl C ORE DARK BROMN 59. 47 1.65 3.39
6. 00 7.00 1.00 HAEMATI Tl C ORE DARK BROMN 61. 80 1.23 2.60
7.00 8.00 1.00 HAEMATI Tl C ORE DARK BROMN 62. 40 0.82 2.51
8. 00 9.00 1.00 HAEMATI TI C ORE DARK BROMN 62. 55 1.20 2.26
9.00 10.00 1.00 HAEMATI TI C ORE DARK BROMN 56.12 8.75 2.22
10. 00 11.00 1.00 HAEMATI Tl C ORE DARK BROMN 60. 92 0.93 2.59
11. 00 12.00 1.00 HAEMATI Tl C ORE DARK BROMN 59.10 1.02 3.00
12.00 13.00 1.00 HAEMATI Tl C ORE DARK BROWN 58. 37 0.77 3.36
13.00 14.00 1.00 HAEMATI TI C ORE DARK BROMN 59. 50 0.72 2.53
14. 00 15.00 1.00 HAEMATI TI C ORE DARK BROMN 58. 50 1. 44 2.40
15. 00 16.00 1.00 HAEMATI TI C ORE DARK BROMN 57.78 1.34 2.67
16. 00 17.00 1.00 HAEMATI TI C ORE DARK BROMN 59.21 1.06 2.50
17.00 18.00 1.00 HAEMATI TI C ORE DARK BROMN 61.41 0.71 2.36
18. 00 19.00 1.00 PONDERY ORE STEEL GREY 63. 97 0. 66 2.43 W TH HAEMATI TE ORE CHI PS
19. 00 20.00 1.00 POWNDERY ORE STEEL GREY 63. 83 0.77 2.72 W TH HAEMATI TE ORE CHI PS
20. 00 21.00 1.00 POADERY ORE STEEL GREY 65. 14 0.70 2.59 W TH HAEMATI TE ORE CHI PS
21.00 22.00 1.00 POADERY ORE STEEL GREY 66. 91 1.11 1.72 W TH HAEMATI TE ORE CHI PS
22.00 23.00 1.00 POADERY ORE STEEL GREY 68. 25 0. 68 1. 07 W TH HAEMATI TE ORE CHI PS
23.00 24.00 1.00 POADERY ORE STEEL GREY 66. 75 1.26 1.52 W TH HAEMATI TE ORE CHI PS



ANNEXURE- | | 1 B/ 20

BOREHOLE NO MHGR- 7

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
24.00 25.00 1.00 POWDERY ORE STEEL GREY 65. 93 1.74 1. 46 W TH HAEMATI TE ORE CHI PS
25.00 26.00 1.00 POWDERY ORE STEEL GREY 66. 06 0.72 1.69 W TH HAEMATI TE ORE CHI PS
26. 00 27.00 1.00 POADERY ORE STEEL GREY 66. 59 0. 69 1.64 W TH HAEMATI TE ORE CHI PS
27.00 28.00 1.00 POADERY ORE STEEL GREY 64. 26 0.62 2.42 W TH HAEMATI TE ORE CHI PS
28.00 29.00 1.00 HAEMATI T1 C CRE CHERRY RED 66. 18 0. 65 1.62 W TH HAEMATI TE ORE CHI PS
29.00 30.00 1.00 HAEMATI TI C ORE CHERRY RED 66. 08 1.01 1.30

30. 00 31.00 1.00 HAEMATI TI C ORE CHERRY RED 64. 29 0. 68 2.58

31.00 32.00 1.00 BLUE DUST DARK BLUE 68. 18 0.52 0.87

32.00 33.00 1.00 BLUE DUST DARK BLUE 68. 66 0. 50 0.84

33.00 34.00 1.00 BLUE DUST DARK BLUE 68. 27 0.61 0.81

34.00 35.00 1.00 BLUE DUST DARK BLUE 68. 47 0.51 0. 64

35.00 36.00 1.00 BLUE DUST DARK BLUE 68. 33 0.52 0. 62

36. 00 37.00 1.00 BLUE DUST DARK BLUE 68. 77 0.53 0. 67

37.00 38.00 1.00 BLUE DUST DARK BLUE 68. 79 0.53 0. 68

38. 00 39.00 1.00 POADERY ORE STEEL GREY 67.03 0.62 1.04

39.00 40.00 1.00 POWDERY ORE STEEL GREY 64. 65 1.84 1.28

40. 00 41.00 1.00 POWDERY ORE STEEL GREY 67. 36 0.79 1.00

41. 00 42.00 1.00 POADERY ORE STEEL GREY 67.54 0.62 0.74

42. 00 43.00 1.00 POADERY ORE STEEL GREY 68. 57 0. 68 0.62

43. 00 44.00 1.00 POADERY ORE STEEL GREY 68. 00 0. 90 0.71

44.00 45.00 1.00 POWDERY ORE STEEL GREY 68. 28 0.62 0. 85

45. 00 46.00 1.00 POWDERY ORE STEEL GREY 68. 76 0. 58 0.77

46. 00 47.00 1.00 POADERY ORE STEEL GREY 67.33 0. 68 0.93

47. 00 48.00 1.00 POADERY ORE STEEL GREY 67.59 0. 65 1.18

48. 00 49.00 1.00 POADERY ORE STEEL GREY 65. 62 0.78 1.33

49. 00 50.00 1.00 POWDERY ORE STEEL GREY 66. 20 1.14 1.28

50. 00 51.00 1.00 POWDERY ORE STEEL GREY 67.39 0.98 2.05

51. 00 52.00 1.00 POADERY ORE STEEL CGREY 68. 55 0.79 0.91

52.00 53.00 1.00 POADERY ORE STEEL CGREY 64. 69 2.14 4.75

53. 00 54.00 1.00 POADERY ORE STEEL CGREY 56. 79 7.49 10. 62

54.00 55.00 1.00 POWDERY ORE STEEL GREY 61. 50 1.53 4.70



ANNEXURE- | | | B/ 21

BOREHOLE NO MHGR- 7

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I

55.00 56.00 1.00 BLUE DUST DARK BLUE 67.63 1.02 1.27

56. 00 57.00 1.00 BLUE DUST DARK BLUE 67.30 1.58 1.06

57.00 58.00 1.00 BLUE DUST DARK BLUE 67.97 0.83 1.04

58. 00 59.00 1.00 BLUE DUST DARK BLUE 67.14 0.90 1.58

59. 00 60.00 1.00 BLUE DUST DARK BLUE 67.37 1.02 2.09

60. 00 61.00 1.00 POWNDERY ORE STEEL GREY 65. 97 2.98 1.28

61. 00 62.00 1.00 POWNDERY ORE STEEL GREY 67.58 0.92 1.10

62. 00 63.00 1.00 POADERY ORE STEEL GREY 67.62 0.97 1.04

63. 00 64.00 1.00 POADERY ORE STEEL GREY 68. 04 1. 07 1.40

64. 00 65.00 1.00 POADERY ORE STEEL GREY 66. 13 2.47 2.59

65. 00 66.00 1.00 POWNDERY ORE STEEL GREY 66. 56 2.00 2.65

66. 00 67.00 1.00 POWDERY ORE STEEL GREY 66. 89 1.90 2.24

67.00 68.00 1.00 POADERY ORE STEEL GREY 67.35 1.50 1.68

68. 00 69.00 1.00 POADERY ORE STEEL GREY 65. 75 2.51 3.09

69. 00 70.00 1.00 POADERY ORE STEEL GREY 66. 38 2.29 2.60

70. 00 71.00 1.00 POWDERY ORE STEEL GREY 67.04 1.62 2.05

71.00 72.00 1.00 POWDERY ORE STEEL GREY 67.74 1.14 1.18

72.00 73.00 1.00 POADERY ORE STEEL GREY 67.73 1.35 1.37

73.00 74.00 1.00 POADERY ORE STEEL GREY 67.13 1.53 1.61

74.00 75.00 1.00 FERRUG NOUS CLAY GREYI SH VWHI TE- BR 27.84 26.56 30. 54 SAMPLE DEPTH : 74.00-76. 00m

75.00 76.00 1.00 FERRUG NOUS CLAY GREYI SH WHI TE- BR

76. 00 77.00 1.00 CLAY GREYI SH WHI TE- BR 8.96 39.22 34. 90 SAMPLE DEPTH : 76. 00-78. 00m

77.00 78.00 1.00 CLAY GREYI SH WHI TE- BR

78. 00 79.00 1.00 CLAY GREYI SH VWHI TE- BR 7.25 40.51 35.90 SAMPLE DEPTH : 78. 00-80. 00m

79. 00 80.00 1.00 CLAY GREYI SH VWHI TE- BR

80. 00 81.00 1.00 CLAY GREYI SH WHI TE- BR 6.65 40.71 35.44 SAMPLE DEPTH : 80. 00-82. 00m

81. 00 82.00 1.00 CLAY GREYI SH WHI TE- BR

82.00 83.00 1.00 CLAY GREYI SH WHI TE- BR 7.18 40.14 34. 96 SAMPLE DEPTH : 82.00-84. 00m

83. 00 84.00 1.00 CLAY GREYI SH WHI TE- BR

84. 00 85.00 1.00 FERRUG NOUS CLAY GREYI SH WHI TE- BR 37.25 18.76 26. 83

85. 00 86.00 1.00 SI LI CEQUS | RON ORE DARK GREY 63. 39 2.43 6.20 OCC. HAENMATI TE PI ECES
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BOREHOLE NO MHGR- 7

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
86. 00 87.00 1.00 SI LI CEQUS | RON ORE DARK GREY 58. 43 1.74 5.62 OCC. HAENVATI TE PI ECES
87.00 88.00 1.00 SI LI CEQUS | RON ORE DARK GREY 65. 49 2.10 1.80 OCC. HAENMATI TE PI ECES
88. 00 89.00 1.00 SI LI CEQUS | RON ORE DARK GREY 64. 42 3.52 2.50 OCC. HAEMATI TE PI ECES
89. 00 90.00 1.00 SI LI CEQUS | RON ORE DARK GREY 53.07 18.56 1.48 OCC. HAEMATI TE PI ECES
90. 00 91.00 1.00 SI LI CEQUS | RON ORE DARK GREY 47.39 27.07 1.56 OCC. HAEMATI TE PI ECES
91. 00 92.00 1.00 SI LI CEQUS | RON ORE DARK GREY 43.49 33.29 1.61
92.00 93.00 1.00 SI LI CEQUS | RON ORE DARK GREY 41.15 38.90 1.66
93. 00 94.00 1.00 SI LI CEQUS | RON ORE DARK GREY 39.50 40.72 1.20
94. 00 95.00 1.00 SI LI CEQUS | RON ORE DARK GREY 30.34 52.60 0.94
95. 00 96.00 1.00 SI LI CEQUS | RON ORE DARK GREY 35.92 46.59 1.73
96. 00 97.00 1.00 SI LI CEQUS | RON ORE DARK GREY 37.29 43.62 1.35
97.00 98.00 1.00 SI LI CEQUS | RON ORE DARK GREY 37.64 42.65 1.28
98. 00 99.00 1.00 SI LI CEQUS | RON ORE DARK GREY 35.28 47.19 1.50
99.00 100.00 1.00 SI LI CEQUS | RON ORE DARK GREY 36.14 46.57 1. 46
100.00 101.00 1.00 SI LI CEQUS | RON ORE DARK GREY 31.02 50.78 1.98
101.00 102.00 1.00 SI LI CEQUS | RON ORE DARK GREY 35.19 47.07 1.78
102.00 103.00 1.00 SI LI CEQUS | RON ORE DARK GREY 37.46 42.95 1.34
103.00 104.00 1.00 SI LI CEQUS | RON ORE DARK GREY 40.94 37.22 1.46
104.00 105.00 1.00 SI LI CEQUS | RON ORE DARK GREY 39.50 38.65 1.28
105.00 106.00 1.00 SI LI CEQUS | RON ORE DARK GREY 38.07 42.25 1.70
106.00 107.00 1.00 SI LI CEQUS | RON ORE DARK GREY 39.35 40.13 1.58
107.00 108.00 1.00 SI LI CEQUS | RON ORE DARK GREY 39.00 40. 38 1.50
108.00 109.00 1.00 SI LI CEQUS | RON ORE DARK GREY 37.30 43.38 1.49
109.00 110.00 1.00 SI LI CEQUS | RON ORE DARK GREY 46.76 27.78 1.56
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DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE Cl RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)

BOREHOLE NO MHGR- 8

LATI TUDE : 1664360. 760 DATE OF COWMMENCEMENT : 19/02/16
LONG TUDE :  664037. 353 DATE OF CLOSURE . 19/02/ 16
REDUCED LEVEL (M : 924. 808 DEPTH DRI LLED (M : 70. 00
' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS I Fe ! SO ! ALG ! REMARKS !
R L I NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
0. 00 1.00 1.00 POADERY ORE GREY 60. 14 4.24 3.57
1.00 2.00 1.00 POADERY ORE GREY 63. 49 2.56 2.04
2.00 3.00 1.00 POADERY ORE GREY 64. 05 2.20 1.78
3.00 4.00 1.00 POADERY ORE GREY 65. 17 1.84 1.78
4.00 5.00 1.00 POWDERY ORE GREY 65. 60 1.48 1.53
5. 00 6.00 1.00 POADERY ORE GREY 65. 60 1.10 1.27
6. 00 7.00 1.00 POADERY ORE GREY 66. 57 1.18 1.78
7.00 8.00 1.00 POADERY ORE DARK GREY 64.21 1.32 1.27
8. 00 9.00 1.00 POADERY ORE DARK GREY 65. 31 1. 44 2.04
9.00 10.00 1.00 POADERY ORE DARK GREY 65. 31 1.18 1.78
10. 00 11.00 1.00 POADERY ORE DARK GREY 65. 31 1.70 1.27
11. 00 12.00 1.00 POADERY ORE DARK GREY 59. 86 2.18 3.31
12.00 13.00 1.00 POADERY ORE DARK GREY 64. 89 1.50 2.04
13.00 14.00 1.00 POADERY ORE DARK GREY 63. 63 0.18 5.35
14. 00 15.00 1.00 POADERY ORE DARK GREY 65. 45 2.40 2.80
15. 00 16.00 1.00 POADERY ORE DARK GREY 65.73 1.18 2.04
16. 00 17.00 1.00 POADERY ORE DARK GREY 65. 31 1.44 3.82
17.00 18.00 1.00 POADERY ORE DARK GREY 65. 87 1.72 2.55
18. 00 19.00 1.00 PONDERY ORE DARK GREY 58.18 11.38 3.31
19. 00 20.00 1.00 POWNDERY ORE DARK GREY 67.13 1.26 2.55
20. 00 21.00 1.00 POADERY ORE DARK GREY 66. 29 1.68 1.78
21.00 22.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 59.30 10.78 2.55 MAGNETI C
22.00 23.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 56.64 15.18 2.04 MAGNETI C
23.00 24.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 53.15 18.54 3.06 MAGNETI C
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BOREHOLE NO. MHGR- 8

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !

R I' NESS ! ! ! % ! % ! % ! !

I FROM! TO ! (m ! I I I I I I
24.00 25.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 41.67 35.60 2.29 MAGNETI C
25.00 26.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 59.58 10.58 3. 06 MAGNETI C
26. 00 27.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 63. 92 4.82 2.57 MAGNETI C
27.00 28.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 64. 89 3.24 2.55 MAGNETI C
28.00 29.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 65.73 2.78 2.04 MAGNETI C
29.00 30.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 63. 92 4.58 3.82 MAGNETI C
30. 00 31.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 63. 64 4.56 3.82 MAGNETI C
31.00 32.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 59. 86 8.70 4.59 MAGNETI C
32.00 33.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 49.23 25.22 4.33 MAGNETI C
33.00 34.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 34.34 48.90 1.27 MAGNETI C
34.00 35.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 54.40 18.82 1.78 MAGNETI C
35.00 36.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 59.16 10.10 3.82 MAGNETI C
36. 00 37.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 45.29 32.40 1.53 MAGNETI C
37.00 38.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 44,13 35.70 0.76 MAGNETI C
38. 00 39.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 42.65 37.56 1.02 MAGNETI C
39.00 40.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 34.55 47.16 2.04 MAGNETI C
40. 00 41.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 38.86 38.50 2.29 MAGNETI C
41. 00 42.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 41.38 32.50 2.55 MAGNETI C
42. 00 43.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 38.32 38.28 1.27 MAGNETI C
43. 00 44.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 42.23 36.88 1. 27 MAGNETI C
44.00 45.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 37.48 37.20 1.78 MAGNETI C
45. 00 46.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 41.61 38.50 1.27 MAGNETI C
46. 00 47.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 43.64 32.38 1.53 MAGNETI C
47. 00 48.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 42.09 38.14 0.76 MAGNETI C
48. 00 49.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 45.31 31.68 1.53 MAGNETI C
49. 00 50.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 41.82 21.32 1.27 MAGNETI C
50. 00 51.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 42.79 24.42 1.27 MAGNETI C
51. 00 52.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 43.49 29.12 1.78 MAGNETI C
52.00 53.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 40.27 38.40 0.76 MAGNETI C
53. 00 54.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 42.02 38.12 1.53 MAGNETI C
54.00 55.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 54.26 15.80 1.53 MAGNETI C
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BOREHOLE NO. MHGR- 8

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
55.00 56.00 1.00 FERRUG NOUS SHALE REDDI SH BROAN 15.10 42.44 19. 63
56. 00 57.00 1.00 FERRUG NOUS SHALE REDDI SH BROAN 33.99 18.14 16. 32 SAMPLE DEPTH : 56. 00-58. 00m
57.00 58.00 1.00 FERRUG NOUS SHALE REDDI SH BROMWN
58. 00 59.00 1.00 FERRUG NOUS SHALE REDDI SH BROMWN 26.43 10.10 21.93 SAMPLE DEPTH : 58. 00-60. 00m
59. 00 60.00 1.00 FERRUG NOUS SHALE REDDI SH BROMWN
60. 00 61.00 1.00 FERRUG NOUS SHALE REDDI SH BROMAN 23.22 8.70 20.91 SAMPLE DEPTH : 60. 00-62. 00m
61. 00 62.00 1.00 FERRUG NOUS SHALE REDDI SH BROMAN
62. 00 63.00 1.00 FERRUG NOUS SHALE REDDI SH BROMWN 16. 78 5.68 21.42 SAMPLE DEPTH : 62. 00-64. 00m
63. 00 64.00 1.00 FERRUG NOUS SHALE REDDI SH BROVWN
64. 00 65.00 1.00 CLAY YELLOWN SH BROMN 17.20 38.12 20.15 SAMPLE DEPTH : 64. 00-66. 00m
65. 00 66.00 1.00 CLAY YELLOW SH BROMN
66. 00 67.00 1.00 CLAY YELLOW SH BROMN 18.68 38.22 17. 34 SAMPLE DEPTH : 66. 00- 68. 00m
67.00 68.00 1.00 CLAY YELLOW SH BROAN
68. 00 69.00 1.00 CLAY YELLOW SH BROMN 19.86 36.42 18. 87 SAMPLE DEPTH : 68. 00-70. 00m
69. 00 70.00 1.00 CLAY YELLOW SH BROMN
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DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE Cl RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)

BOREHOLE NO MHGR-9

LATI TUDE 1663888. 553 DATE OF COMMVENCEMENT :  19/02/ 16
LONG TUDE ©  664722.853 DATE OF CLOSURE 20/ 02/ 16
REDUCED LEVEL (M): 948. 115 DEPTH DRI LLED (M 100. 00
| DEPTH (M ! THI CK-! LI THOLOGY | COOORDETAILS | Fe ! SiQ ! A,0 ! REMARKS !
L NESS | ! % % | % |
| FROM! TO (m ! ! ! !
0.00 1.00 1.00 HAEMATITIC ORE DARK BROWN 49.65 18.14  4.84
1. 00 2.00 1.00 HAEMATITIC ORE DARK BROWN 59.86  6.94 3.06
2.00 3.00 1.00 SHALY ORE YELLOW SH BROWN 58.74 8.70 3.57
3.00 4.00 1.00 SHALY ORE YELLOW SH BROWN 54.97 5.68 7.65
4.00 5.00 1.00 SHALY ORE YELLOW SH BROWN 59.30 5.46 4.84
5. 00 6.00 1.00 SHALY ORE DARK BROWN 55.94  9.22 6.12
6. 00 7.00 1.00 SHALY ORE DARK BROWN 53.70 12.94 6.12
7.00 8.00 1.00 HAEMATITIC ORE DARK BROWN 60.83 4.28 4.33
8. 00 9.00 1.00 HAEMATI TIC ORE DARK BROWN 65.03 2.62 2.04
9.00 10.00 1.00 HAEMATI TIC ORE DARK BROWN 65.45 1.50 1.53
10.00 11.00 1.00 HAEMATITIC ORE DARK BROWN 65.45 1.96 2.04
11.00 12.00 1.00 HAEMATITIC ORE DARK BROWN 65.87 2.86 1.53
12.00 13.00 1.00 HAEMATITIC ORE DARK BROWN 64.47  2.26 2.04
13.00 14.00 1.00 HAEMATITIC ORE DARK BROWN 63.78 1.36 2.04
14.00 15.00 1.00 HAEMATITIC ORE DARK BROWN 62.38  2.44 3.57
15.00 16.00 1.00 HAEMATITIC ORE DARK BROWN 62.66  1.46 3.06
16.00 17.00 1.00 HAEMATITIC ORE DARK BROWN 64.62 1.04 2.04
17.00 18.00 1.00 HAEMATITIC ORE YELLOW SH BROWN 64.05 1.12 1.88
18.00 19.00 1.00 HAEMATITIC ORE YELLOW SH BROWN 64.76 0.64 1.78
19.00 20.00 1.00 HAENMATITIC ORE YELLOW SH BROWN 63.78 1.34 1.78
20.00 21.00 1.00 HAEMATITIC ORE YELLOW SH BROWN 64.33 1.60 1.78
21.00 22.00 1.00 HAEMATITIC ORE DARK BROWN 64.34 1.64 1.78
22.00 23.00 1.00 HAEMATITIC ORE DARK BROWN 65.03 1.64 1.53
23.00 24.00 1.00 HAEMATI TIC ORE DARK BROWN 67.13 0.80 0.76
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BOREHOLE NO MHGR- 9

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !

R I' NESS ! ! ! % ! % ! % ! !

I FROM! TO ! (m ! I I I I I I
24.00 25.00 1.00 HAEMATI TI C ORE DARK BROWN 66. 43 1.34 1.53
25.00 26.00 1.00 HAEMATI TI C ORE DARK BROWN 66. 85 1.84 1.02
26. 00 27.00 1.00 POADERY ORE DARK GREY 66. 71 0.68 1.02
27.00 28.00 1.00 POADERY ORE DARK GREY 66. 43 1.72 0.51
28.00 29.00 1.00 POADERY ORE DARK GREY 66. 71 0.84 0.76
29.00 30.00 1.00 POWNDERY ORE DARK GREY 67.27 0. 60 1.02
30. 00 31.00 1.00 HAEMATI TI C ORE DARK GREY 68. 25 0.52 0.51
31.00 32.00 1.00 HAEMATI TI1 C ORE DARK GREY 67.41 0.62 1.02
32.00 33.00 1.00 HAEMATI TI1 C ORE DARK GREY 36.92 43.98 0.76
33.00 34.00 1.00 HAEMATI TI1 C ORE DARK GREY 66. 01 0.54 1.27
34.00 35.00 1.00 HAEMATI TI C ORE DARK GREY 67.41 0.64 1.27
35.00 36.00 1.00 HAEMATI TI C ORE DARK GREY 66. 43 0. 62 1.27
36. 00 37.00 1.00 HAEMATI TI1 C ORE DARK GREY 66. 43 1.18 1.53
37.00 38.00 1.00 POADERY ORE STEEL GREY 68. 09 0.95 0.51
38. 00 39.00 1.00 POADERY ORE STEEL GREY 68. 60 1.17 0.44
39.00 40.00 1.00 POWDERY ORE STEEL GREY 68. 52 0. 97 0. 47
40. 00 41.00 1.00 POWDERY ORE DARK GREY 68. 49 0.91 0. 57
41. 00 42.00 1.00 POADERY ORE DARK GREY 67.16 1.36 0. 90
42. 00 43.00 1.00 POADERY ORE DARK GREY 68.12 0. 88 0. 68
43. 00 44.00 1.00 POADERY ORE DARK GREY 66. 71 2.45 1.19
44.00 45.00 1.00 POWDERY ORE DARK GREY 67.38 2.06 0.95
45. 00 46.00 1.00 POWDERY ORE DARK GREY 66. 51 2. 66 1.26
46. 00 47.00 1.00 POADERY ORE DARK GREY 67.11 2.42 1.04
47. 00 48.00 1.00 POADERY ORE DARK GREY 67.23 2.24 0.78
48. 00 49.00 1.00 POADERY ORE DARK GREY 66. 43 1. 66 0.94
49. 00 50.00 1.00 POWDERY ORE DARK GREY 64. 23 4.74 1.32
50. 00 51.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 52.05 24.09 1.32
51. 00 52.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 40.89 34.99 0.93
52.00 53.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 37.97 37.01 1.19
53. 00 54.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 40.67 34.79 1.17
54.00 55.00 1.00 SI LI CEQUS | RON ORE LI GAT BROWN 46.05 29.63 0.93
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BOREHOLE NO MHGR- 9

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !

R I' NESS ! ! ! % ! % ! % ! !

I FROM! TO ! (m ! I I I I I I
55.00 56.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 41.76 33.89 0.79
56. 00 57.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 40.54 35.86 1.80
57.00 58.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 40.96 34.83 1.22
58. 00 59.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT BROMWN 40.29 35.38 1.17
59. 00 60.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT BROMWN 37.72 38.20 1.01
60. 00 61.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT BROWN 35.81 46.63 0.75
61. 00 62.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT BROWN 33.01 48.33 1.00
62. 00 63.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT BROMWN 32.43 49.54 0.77
63. 00 64.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT BROMWN 37.74 37.51 1.18
64. 00 65.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT BROMWN 37.96 37.51 1.16
65. 00 66.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT BROMWN 43.03 33.10 0.78
66. 00 67.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT BROWN 41.47 35.01 0. 83
67.00 68.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT BROMWN 41.31 34.38 0.79
68. 00 69.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT BROMWN 40.71 34.61 1.00
69. 00 70.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT BROMWN 37.95 37.77 0.64
70. 00 71.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT BROWN 37.96 36.34 0. 69
71.00 72.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT BROWN 38.77 35.43 0.59
72.00 73.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT BROMWN 34.36 40.74 0.54
73.00 74.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT BROMWN 33.62 48.01 0.50
74.00 75.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT BROMWN 32.40 42.55 0.53
75.00 76.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT BROWN 34.94 40.29 0. 60
76. 00 77.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT BROWN 34.35 40.00 0.70
77.00 78.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT BROMWN 35.58 39.81 0. 60
78. 00 79.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT BROMWN 33.30 48.18 0.57
79. 00 80.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT BROMWN 36.42 39.56 0. 66
80. 00 81.00 1.00 BLUE DUST LI GHT BROWN 68. 01 1.15 0.42
81. 00 82.00 1.00 BLUE DUST GREY 34.78 47.44 0.61
82.00 83.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 33.83 48.10 0.48
83. 00 84.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 34.33 47.61 0. 47
84. 00 85.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 34.68 47.22 0. 50
85. 00 86.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 31.74 49.94 0. 58
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BOREHOLE NO MHGR- 9

I DEPTH (M ! TH CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I

86. 00 87.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 32.21 49.87 0. 58

87.00 88.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 36.22 39.10 0. 86

88. 00 89.00 1.00 BANDED MAGNETI TE QUARTZI TE GREY 35.77 39.29 0.94

89. 00 90.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT GREY 36.84 38.54 0. 89

90. 00 91.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT GREY 39.75 36.53 0.82

91. 00 92.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT GREY 35.21 47.31 0.57

92.00 93.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT GREY 36.63 46.23 0.51

93. 00 94.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT GREY 39.34 37.11 0. 50

94. 00 95.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT GREY 38.95 37.36 0. 60

95. 00 96.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT GREY 39.37 36.88 0.62

96. 00 97.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT GREY 34.82 47.14 0.72

97.00 98.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT GREY 34.25 47.57 0.77

98. 00 99.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT GREY 40.23 34.97 0. 66

99.00 100.00 1.00 BANDED MAGNETI TE QUARTZI TE LI GHT GREY 40.08 35.00 0. 66



ANNEXURE- | | 1 B/ 30

DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE Cl RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)

BOREHOLE NO MHGR- 10

LATI TUDE : 1664191. 625 DATE OF COMMENCEMENT : 19/02/16
LONG TUDE :  664458. 967 DATE OF CLOSURE . 20/ 02/ 16
REDUCED LEVEL (M : 922. 902 DEPTH DRI LLED (M : 75. 00
' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS I Fe ! SO ! ALG ! REMARKS !
R L I NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
0. 00 1.00 1.00 HARD MASSI VE ORE DARK BROMN 59. 26 8. 30 3.78
1.00 2.00 1.00 HARD MASSI VE ORE DARK BROWN 58. 52 8.70 3.69
2.00 3.00 1.00 HARD MASSI VE ORE DARK BROMN 61. 16 6. 29 2.95
3.00 4.00 1.00 HARD MASSI VE ORE DARK BROMN 62. 42 5.08 1.91
4.00 5.00 1.00 HARD MASSI VE ORE DARK BROMN 62.53 4.51 1.90
5. 00 6.00 1.00 HARD MASSI VE ORE DARK BROMN 61.58 4.82 2.20
6. 00 7.00 1.00 HARD MASSI VE ORE DARK BROMN 62. 90 3.95 2.11
7.00 8.00 1.00 HARD MASSI VE ORE DARK BROMN 63. 66 3.52 1.88
8. 00 9.00 1.00 HARD MASSI VE ORE DARK BROMN 60. 32 6.91 4.45
9.00 10.00 1.00 PONDERY ORE GREY 59. 63 8.18 5.13 OCC. HAEMATI TE PI ECES
10. 00 11.00 1.00 POADERY ORE GREY 61.71 6. 45 4.01 OCC. HAEMATI TE PI ECES
11. 00 12.00 1.00 HAEMATI Tl C ORE GREY 55.27 10.64 8.99
12.00 13.00 1.00 HAEMATI Tl C ORE GREY 55.98 10.53 7.45
13. 00 14.00 1.00 POADERY ORE GREY 63. 40 5.07 2.92
14.00 15.00 1.00 POADERY ORE GREY 63. 20 5.56 2.47
15. 00 16.00 1.00 POADERY ORE GREY 62. 50 6.02 2.05
16. 00 17.00 1.00 POADERY ORE GREY 62. 49 5.22 2.48
17.00 18.00 1.00 POADERY ORE GREY 62. 08 5.25 2.51
18. 00 19.00 1.00 PONDERY ORE GREY 64.53 3.42 1.67
19. 00 20.00 1.00 HARD MASSI VE ORE STEEL GREY 64. 00 4. 36 1.93
20. 00 21.00 1.00 HARD MASSI VE ORE STEEL GREY 64.76 3.92 2.02
21.00 22.00 1.00 HARD MASSI VE ORE STEEL GREY 65. 37 2.81 1.19
22.00 23.00 1.00 HARD MASSI VE ORE STEEL GREY 65. 57 2.49 1.16
23.00 24.00 1.00 HARD MASSI VE ORE STEEL GREY 64. 30 3.74 1.64



ANNEXURE- | | | B/ 31

BOREHOLE NO MHGR- 10

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I

24.00 25.00 1.00 HARD MASSI VE ORE STEEL GREY 65. 58 2.31 0. 97

25.00 26.00 1.00 HARD MASSI VE ORE STEEL GREY 64. 40 3.10 1.52

26. 00 27.00 1.00 HARD MASSI VE ORE STEEL GREY 64. 43 3.22 1.59

27.00 28.00 1.00 HAEMATI TI1 C ORE DARK GREY 62. 14 4.97 2.56

28.00 29.00 1.00 HAEMATI TI1 C ORE DARK GREY 65. 04 3.44 1.63

29.00 30.00 1.00 HAEMATI TI C ORE DARK GREY 64. 11 3. 84 1.99

30. 00 31.00 1.00 POWNDERY ORE GREY 64. 69 3.32 1.64

31.00 32.00 1.00 POADERY ORE GREY 66. 59 2.17 0.83

32.00 33.00 1.00 HAEMATI TI1 C ORE GREY 66. 10 2.02 0. 69

33.00 34.00 1.00 HAEMATI TI1 C ORE GREY 66. 34 1.58 0. 69

34.00 35.00 1.00 HAEMATI TI C ORE GREY 66. 78 1.94 0.54

35.00 36.00 1.00 HAEMATI TI C ORE GREY 63. 30 3. 26 1.50

36. 00 37.00 1.00 HAEMATI TI1 C ORE GREY 64.71 2.80 1.15

37.00 38.00 1.00 HAEMATI TI C ORE GREY 66. 58 1.58 0.62

38. 00 39.00 1.00 HAEMATI TI C ORE GREY 67.06 1.65 0.54

39.00 40.00 1.00 HAEMATI TI C ORE GREY 58. 76 5.75 2.91 SAMPLE DEPTH : 39. 00-41. 00m

40. 00 41.00 1.00 HAEMATI TI C ORE GREY

41. 00 42.00 1.00 FERRUG NOUS SHALE REDDI SH BROMWN 32.98 20.03 18. 56 SAMPLE DEPTH : 41. 00-43. 00m

42. 00 43.00 1.00 FERRUG NOUS SHALE YELLOW SH BROMN

43. 00 44.00 1.00 FERRUG NOUS SHALE REDDI SH BROWN 32.08 20.49 18. 37 SAMPLE DEPTH : 43. 00-45. 00m

44.00 45.00 1.00 FERRUG NOUS SHALE REDDI SH BROMAN

45. 00 46.00 1.00 FERRUG NOUS SHALE REDDI SH BROMAN 30.57 21.03 18. 34 SAMPLE DEPTH : 45. 00-47.00m

46. 00 47.00 1.00 FERRUG NOUS SHALE DARK BROMWN

47. 00 48.00 1.00 FERRUG NOUS SHALE DARK BROMWN 21.73 21.23 22.32 SAMPLE DEPTH : 47.00-49. 00m

48. 00 49.00 1.00 FERRUG NOUS SHALE DARK BROMWN

49. 00 50.00 1.00 FERRUG NOUS SHALE DARK BROWN 18.62 21.12 23.95

50. 00 51.00 1.00 FERRUG NOUS SHALE DARK BROMN 31.73 17.96 21. 37

51. 00 52.00 1.00 POADERY ORE STEEL CGREY 65. 07 3.45 1.70 FEEBLY MAGNETI C

52.00 53.00 1.00 POADERY ORE STEEL CGREY 64. 55 4.39 1.35 FEEBLY MAGNETI C

53. 00 54.00 1.00 POADERY ORE STEEL CGREY 57.68 8. 88 4.43 FEEBLY MAGNETI C

54.00 55.00 1.00 POWDERY ORE STEEL GREY 55.26 14.99 1.86 FEEBLY MAGNETI C



ANNEXURE- | | | B/ 32

BOREHOLE NO MHGR- 10

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I

55.00 56.00 1.00 MAGNETI C ORE STEEL GREY 44.16 29.48 2.90 MAGNETI C

56. 00 57.00 1.00 MAGNETI C GREY 39.55 34.13 2.96 MAGNETI C

57.00 58.00 1.00 MAGNETI C GREY 47.67 24.89 4.82 MAGNETI C

58. 00 59.00 1.00 MAGNETI C GREY 38.58 43.22 1.33 MAGNETI C

59. 00 60.00 1.00 MAGNETI C GREY 47.76 28.78 2.07 MAGNETI C

60. 00 61.00 1.00 MAGNETI C GREY 43.96 31.89 1.85 MAGNETI C

61. 00 62.00 1.00 MAGNETI C GREY 43.06 33.42 1.55 MAGNETI C

62. 00 63.00 1.00 MAGNETI C GREY 40.72 40.33 1.28 MAGNETI C

63. 00 64.00 1.00 MAGNETI C GREY 39.69 41.98 1.00 MAGNETI C

64. 00 65.00 1.00 MAGNETI C DARK GREY 37.12 45.50 0.74 MAGNETI C

65. 00 66.00 1.00 MAGNETI C DARK GREY 35.58 47.75 0.95 MAGNETI C

66. 00 67.00 1.00 MAGNETI C DARK GREY 35.73 46.88 1.22 MAGNETI C

67.00 68.00 1.00 MAGNETI C DARK GREY 44.06 32.80 1.01 MAGNETI C

68. 00 69.00 1.00 MAGNETI C DARK GREY 41.22 39.75 0.91 MAGNETI C

69. 00 70.00 1.00 MAGNETI C DARK GREY 42.73 34.24 1.30 MAGNETI C

70. 00 71.00 1.00 MAGNETI C DARK GREY 39.93 41.64 1.20 MAGNETI C

71.00 72.00 1.00 MAGNETI C DARK GREY 35.19 48.60 0. 80 MAGNETI C

72.00 73.00 1.00 MAGNETI C DARK GREY 41.01 40.35 0.91 MAGNETI C

73.00 74.00 1.00 MAGNETI C DARK GREY 40.14 41. 46 0.94 MAGNETI C

74.00 75.00 1.00 MAGNETI C DARK GREY 39.18 40. 46 2.62 MAGNETI C
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ANNEXURE- | I 1 B/ 33

DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE ClI RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)

BOREHOLE NO MHGR- 11

LATI TUDE : 1663947. 814 DATE OF COMMVENCEMENT :  19/02/ 16
LONG TUDE . 664484.929 DATE OF CLOSURE . 22/02/16
REDUCED LEVEL (M): 952. 724 DEPTH DRI LLED (M : 82.00
| DEPTH (M ! THI CK-! LI THOLOGY | COOORDETAILS | Fe ! SiQ ! A,0 ! REMARKS !
L I NESS ! ! I % | % | % | !
I FROM! TO ! (m ! I I I I I I
0.00 1.00 1.00 HAEMATITIC ORE DARK BROWN 58.42 3.25 1.84
1. 00 2.00 1.00 HAEMATITIC ORE DARK BROWN 58.62  2.19 1.68
2.00 3.00 1.00 HAEMATITIC ORE DARK BROWN 59.48  2.07 1.53
3. 00 4.00 1.00 HAEMATITIC ORE DARK BROWN 57.70 1.49 1.56
4.00 5.00 1.00 HAEMATI TIC ORE DARK BROWN 58.57  1.39 1.58
5. 00 6.00 1.00 HAEMATITIC ORE DARK BROWN 59.22 1.51 1.53
6. 00 7.00 1.00 HAEMATITIC ORE DARK BROWN 59.56 1.86 1. 49
7.00 8.00 1.00 HAEMATITIC ORE DARK BROWN 61.64 1.35 1.11
8. 00 9.00 1.00 HAEMATI TIC ORE GREY 62.51 1.84 1.36
9.00 10.00 1.00 HAEMATITIC ORE CHERRY RED 62.46 3.76 1.94
10.00 11.00 1.00 POADERY ORE DARK GREY 66.18  1.43 0.81
11.00 12.00 1.00 POADERY ORE DARK GREY 64.44  2.22 1.31
12.00 13.00 1.00 POADERY ORE DARK GREY 64.11 1.89 1.38
13.00 14.00 1.00 POADERY ORE DARK GREY 66.29  1.13 0. 82
14.00 15.00 1.00 POADERY ORE DARK GREY 66.55 1.05 0.77
15.00 16.00 1.00 POADERY ORE DARK GREY 66.12 1.06 0.75
16.00 17.00 1.00 POADERY ORE DARK GREY 66.28 0.82 0.70
17.00 18.00 1.00 HARD MASSI VE ORE DARK BROWN 66.61 0.77 0.67
18.00 19.00 1.00 HARD MASSI VE ORE DARK BROWN 66.60 1.15 0.73
19.00 20.00 1.00 POADERY ORE DARK GREY 66.51 0.62 0. 83
20.00 21.00 1.00 POADERY ORE DARK GREY 67.01  0.59 0. 66
21.00 22.00 1.00 POADERY ORE DARK GREY 67.44 0.62 0. 60
22.00 23.00 1.00 POADERY ORE DARK GREY 67.21 0.61 0.61
23.00 24.00 1.00 POWDERY ORE DARK GREY 67.25 1.03 0.52



ANNEXURE- | | | B/ 34

BOREHOLE NO MHGR- 11

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
24.00 25.00 1.00 POWDERY ORE STEEL GREY 66. 18 0. 97 0. 80
25.00 26.00 1.00 POWDERY ORE STEEL GREY 67.69 0. 58 0.54
26. 00 27.00 1.00 POADERY ORE STEEL GREY 67.72 0. 57 0. 58
27.00 28.00 1.00 POADERY ORE STEEL GREY 67.22 0.63 0.63
28.00 29.00 1.00 POADERY ORE STEEL GREY 67.64 0. 57 0. 50
29.00 30.00 1.00 POWNDERY ORE DARK GREY 67.43 0.52 0. 46
30. 00 31.00 1.00 POWNDERY ORE DARK GREY 67. 96 0.73 0.54
31.00 32.00 1.00 POADERY ORE DARK GREY 66. 87 0.72 0.81
32.00 33.00 1.00 POADERY ORE DARK GREY 66. 39 0.51 0.82
33.00 34.00 1.00 HAEMATI T1 C CRE DARK BROMWN 58. 57 0. 86 2.42
34.00 35.00 1.00 POWNDERY ORE DARK GREY 64. 93 0. 85 1.48
35.00 36.00 1.00 POWDERY ORE DARK GREY 62. 46 0. 89 1.95
36. 00 37.00 1.00 POADERY ORE DARK GREY 66. 82 0. 67 0.83
37.00 38.00 1.00 POADERY ORE DARK GREY 67.77 0. 66 0.53
38. 00 39.00 1.00 POADERY ORE DARK GREY 67.21 0.74 0. 69
39.00 40.00 1.00 HAEMATI TI C ORE DARK BROWN 66. 99 0.71 0. 66
40. 00 41.00 1.00 HAEMATI TI C ORE DARK BROWN 66. 84 0. 84 0. 67
41. 00 42.00 1.00 POADERY ORE GREY 67.30 0.61 0. 56
42. 00 43.00 1.00 POADERY ORE GREY 67.43 0.93 0. 55
43. 00 44.00 1.00 POADERY ORE GREY 67.28 0. 68 0.51
44.00 45.00 1.00 POWDERY ORE GREY 67. 85 0. 68 0. 57
45. 00 46.00 1.00 POWDERY ORE GREY 67.39 0.73 0. 60
46. 00 47.00 1.00 POADERY ORE GREY 67.68 0.64 0. 60
47. 00 48.00 1.00 POADERY ORE GREY 67.73 0. 68 0. 56
48. 00 49.00 1.00 POADERY ORE DARK GREY 67.39 0.99 0.64
49. 00 50.00 1.00 POWDERY ORE DARK GREY 67. 86 0. 63 0.51
50. 00 51.00 1.00 POWDERY ORE DARK GREY 66. 00 2.22 0.94
51. 00 52.00 1.00 POADERY ORE DARK GREY 66. 69 1.25 0. 88
52.00 53.00 1.00 POADERY ORE DARK GREY 67.17 1.64 1. 00
53. 00 54.00 1.00 POADERY ORE DARK GREY 65. 94 2.96 1.55
54.00 55.00 1.00 POWDERY ORE DARK GREY 66. 10 3.05 1.62



ANNEXURE- | | | B/ 35

BOREHOLE NO MHGR- 11

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I

55.00 56.00 1.00 POWDERY ORE GREENI SH GREY 66. 24 2.69 1.24

56. 00 57.00 1.00 POWDERY ORE GREENI SH GREY 65. 14 3.20 1.33

57.00 58.00 1.00 POADERY ORE GREENI SH GREY 64.51 4.76 1.11

58. 00 59.00 1.00 POADERY ORE GREENI SH GREY 65. 47 3.10 1.33

59. 00 60.00 1.00 POADERY ORE DARK GREY 60. 99 7.35 2.14

60. 00 61.00 1.00 POWNDERY ORE DARK GREY 58.02 10.45 2.15

61. 00 62.00 1.00 POWNDERY ORE DARK GREY 61. 09 7.10 1.40

62. 00 63.00 1.00 POADERY ORE DARK GREY 61.77 7.00 1.56

63. 00 64.00 1.00 POADERY ORE DARK GREY 61.76 6.91 1.53

64. 00 65.00 1.00 POADERY ORE DARK GREY 64. 22 4.29 1.24

65. 00 66.00 1.00 POWNDERY ORE DARK GREY 60. 60 8.59 1.61

66. 00 67.00 1.00 POWDERY ORE DARK GREY 56.52 13.02 2.22

67.00 68.00 1.00 POADERY ORE DARK GREY 58.64 10.57 1.05

68. 00 69.00 1.00 POADERY ORE DARK GREY 55.78 12.72 1.50

69. 00 70.00 1.00 POADERY ORE DARK GREY 54.24 19.70 2.14

70. 00 71.00 1.00 POWDERY ORE DARK GREY 54.21 15.94 2.01

71.00 72.00 1.00 POWDERY ORE DARK GREY 62. 87 5.09 0.91

72.00 73.00 1.00 POADERY ORE DARK GREY 61.72 7.14 1.01

73.00 74.00 1.00 POADERY ORE DARK GREY 60. 91 7.14 0.92

74.00 75.00 1.00 POADERY ORE DARK GREY 56.68 11.80 1.01

75.00 76.00 1.00 POWDERY ORE DARK GREY 53.90 14.098 1.22

76. 00 77.00 1.00 ALTERED BHQ LI GHT BROWN 43.62 32.46 1.00

77.00 78.00 1.00 ALTERED BHQ LI GHT BROWN 44,95 32.48 0.64

78. 00 79.00 1.00 BHQ LI GHT GREY 45.11 32.34 0.62

79. 00 80.00 1.00 BHQ LI GHT GREY 28.58 54.28 0. 45

80. 00 81.00 1.00 BHQ LI GAT GREY 37.62 45.16 0. 47

81. 00 82.00 1.00 BHQ LI GHT GREY 42.37 34.49 0.59
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ANNEXURE- | | | B/ 36

DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE Cl RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)

BOREHOLE NO MHGR- 12

LATI TUDE 1664268. 211 DATE OF COMMENCEMENT : 20/ 02/ 16
LONG TUDE :  664093.979 DATE OF CLOSURE 20/ 02/ 16
REDUCED LEVEL (M : 932. 351 DEPTH DRI LLED (M 59. 00
' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS I Fe ! SO ! ALG ! REMARKS !
R L I NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
0. 00 1.00 1.00 HAEMATI Tl C ORE DARK BROMN 56.21 10.53 3.46
1.00 2.00 1.00 HAEMATI Tl C ORE DARK BROMN 59. 67 6. 60 3.12
2.00 3.00 1.00 HAEMATI Tl C ORE DARK BROMN 59. 52 6. 80 2.58
3.00 4.00 1.00 HAEMATI TI C ORE DARK BROMN 59. 42 8.70 1.88
4.00 5.00 1.00 HAEMATI TI C ORE DARK BROMN 62. 67 5.24 1.56
5. 00 6.00 1.00 HAEMATI Tl C ORE DARK BROMN 64.13 3. 46 1.33
6. 00 7.00 1.00 HAEMATI Tl C ORE DARK BROWN 64.51 4.08 1.08
7.00 8.00 1.00 HAEMATI Tl C ORE DARK BROMN 60. 74 6. 18 2.30
8. 00 9.00 1.00 HAEMATI TI C ORE DARK BROMN 59. 74 7.18 2.83
9. 00 10.00 1.00 HAEMATI TI C ORE CHERRY RED 60. 50 6.73 2.81
10. 00 11.00 1.00 HAEMATI Tl C ORE CHERRY RED 60. 09 6. 69 2.21
11. 00 12.00 1.00 HAEMATI Tl C ORE CHERRY RED 58.71 8.48 2.54
12.00 13.00 1.00 HAEMATI Tl C ORE CHERRY RED 64. 67 3.46 1.01
13.00 14.00 1.00 HAEMATI TI C ORE YELLOW SH BROMN 65. 75 2.50 0.74
14. 00 15.00 1.00 HAEMATI TI C ORE YELLOW SH BROMN 66. 88 1.40 0.49
15. 00 16.00 1.00 HAEMATI TI C ORE YELLOW SH BROMN 66. 96 1.55 0.51
16. 00 17.00 1.00 POADERY ORE STEEL GREY 63. 42 4.70 2.36
17.00 18.00 1.00 POADERY ORE STEEL GREY 62. 88 5.30 2.91
18. 00 19.00 1.00 POADERY ORE LI GHT GREY 61.75 5.74 3.21
19. 00 20.00 1.00 POADERY ORE LI GHT GREY 63. 31 4.73 2.44
20. 00 21.00 1.00 POADERY ORE LI GHT GREY 63. 54 4.76 2.27
21.00 22.00 1.00 POADERY ORE LI GHT GREY 53. 67 4.04 2.91
22.00 23.00 1.00 POADERY ORE STEEL GREY 62.52 5. 65 2.11
23.00 24.00 1.00 POADERY ORE STEEL GREY 63. 46 4. 64 2.01



ANNEXURE- | | | B/ 37

BOREHOLE NO MHGR- 12

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I

24.00 25.00 1.00 POWDERY ORE STEEL GREY 62.61 5.50 1.81

25.00 26.00 1.00 POWDERY ORE STEEL GREY 60. 79 7.90 1.26

26. 00 27.00 1.00 POADERY ORE LI GHT GREY 44,70 30.98 1.94

27.00 28.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 46. 95 29.17 1.85

28.00 29.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 38.54 41.94 2.35

29.00 30.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 38.60 41.21 2.94

30. 00 31.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 39.29 40.70 2.32

31.00 32.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 45.57 29.90 2.38

32.00 33.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 39.69 39.79 2.68

33.00 34.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 49. 47 27.32 1.92

34.00 35.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 51.14 23.74 2.37

35.00 36.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 52.15 21.53 3.80

36. 00 37.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 50.81 22.89 3. 67

37.00 38.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 48.80 27.15 2.25

38. 00 39.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 45.12 27.03 3.25

39.00 40.00 1.00 SI LI CEQUS | RON ORE DARK BROWN 44.56 30.13 1.22

40. 00 41.00 1.00 SI LI CEQUS | RON ORE DARK BROWN 45.20 30.28 0.61

41. 00 42.00 1.00 SI LI CEQUS | RON ORE DARK BROMWN 48.55 27.58 0. 85

42. 00 43.00 1.00 SI LI CEQUS | RON ORE DARK BROMWN 50.32 26.21 0.97

43. 00 44.00 1.00 SI LI CEQUS | RON ORE DARK BROMWN 43.43 29.90 1.50

44.00 45.00 1.00 SI LI CEQUS | RON ORE DARK BROWN 38.72 30.18 3. 66

45. 00 46.00 1.00 SI LI CEQUS | RON ORE DARK BROWN 36.90 31.74 3.30

46. 00 47.00 1.00 SI LI CEQUS | RON ORE DARK BROMWN 30.05 42.88 1.27

47. 00 48.00 1.00 MAGNETI C CRE DARK BROMWN 35.97 38.80 0. 89 MAGNETI C

48. 00 49.00 1.00 MAGNETI C CRE DARK BROMWN 33.36 41.47 0.82 MAGNETI C

49. 00 50.00 1.00 MAGNETI C ORE DARK BROWN 30.18 50.09 0.75 MAGNETI C

50. 00 51.00 1.00 MAGNETI C ORE DARK BROWN 28.29 51.94 0. 66 MAGNETI C

51. 00 52.00 1.00 MAGNETI C CRE DARK BROWN 36.78 37.72 0. 69 MAGNETI C

52.00 53.00 1.00 MAGNETI C CRE LI GHT GREY 37.43 36.30 0.57 MAGNETI C

53. 00 54.00 1.00 MAGNETI C CRE LI GHT GREY 36.83 36.89 0.57 MAGNETI C

54.00 55.00 1.00 MAGNETI C ORE LI GHT GREY 32.50 42.23 0.52 MAGNETI C



ANNEXURE- | | | B/ 38

BOREHOLE NO MHGR- 12

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
' FROM! TO ! (m ! ! ! ! ! ! !

55.00 56.00 1.00 MAGNETI C ORE LI GHT GREY 32.48 41.72 0. 68 MAGNETI C

56. 00 57.00 1.00 MAGNETI C ORE LI GHT GREY 26.65 53.71 0.52 MAGNETI C

57.00 58.00 1.00 MAGNETI C CRE LI GHT GREY 28.77 51.45 0. 55 MAGNETI C

58. 00 59.00 1.00 MAGNETI C CRE LI GHT GREY 33.94 47.28 0. 90 MAGNETI C
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ANNEXURE- | I 1 B/ 39

DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE Cl RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)

BOREHOLE NO MHGR- 13

LATI TUDE : 1663555. 117 DATE OF COMMENCEMENT : 20/ 02/ 16
LONG TUDE :  664487.898 DATE OF CLOSURE . 20/ 02/ 16
REDUCED LEVEL (M : 975. 954 DEPTH DRI LLED (M : 65. 00
' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS I Fe ! SO ! ALG ! REMARKS !
R L I NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
0. 00 1.00 1.00 FERRUG NOUS SHALE DARK BROMN 42. 01 4.89 5.97
1.00 2.00 1.00 FERRUG NOUS SHALE DARK BROMWN 39. 68 8.48 7.88 SAMPLE DEPTH : 1. 00-3.00m
2.00 3.00 1.00 FERRUG NOUS SHALE DARK BROMN
3.00 4.00 1.00 FERRUG NOUS SHALE DARK BROMN 44. 64 4.78 5.47 SAMPLE DEPTH : 3. 00-5.00m
4.00 5.00 1.00 FERRUG NOUS SHALE DARK BROMN
5. 00 6.00 1.00 FERRUG NOUS SHALE DARK BROMN 42.31 10.18 8.21 SAVMPLE DEPTH : 5. 00-8. 00m
6. 00 7.00 1.00 FERRUG NOUS SHALE DARK BROMN
7.00 8.00 1.00 FERRUG NOUS SHALE DARK BROMN
8. 00 9.00 1.00 FERRUG NOUS SHALE DARK BROMN 30.64 17.53 16. 59 SAVMPLE DEPTH : 8. 00-11.00m
9.00 10.00 1.00 FERRUG NOUS SHALE DARK BROMN
10. 00 11.00 1.00 FERRUG NOUS SHALE DARK BROMN
11. 00 12.00 1.00 FERRUG NOUS SHALE DARK BROMN 32.51 16.95 15. 97 SAMPLE DEPTH : 11.00-13. 00m
12.00 13.00 1.00 FERRUG NOUS SHALE DARK BROMN
13. 00 14.00 1.00 FERRUG NOUS SHALE DARK BROMN 37.33 12.48 11. 80 SAMPLE DEPTH : 13. 00-15. 00m
14.00 15.00 1.00 FERRUG NOUS SHALE DARK BROMN
15. 00 16.00 1.00 FERRUG NOUS SHALE DARK BROMN 36.71 14.15 12.18 SAMPLE DEPTH : 15.00-18. 00m
16. 00 17.00 1.00 FERRUG NOUS SHALE DARK BROMN
17.00 18.00 1.00 FERRUG NOUS SHALE DARK BROMN
18. 00 19.00 1.00 FERRUG NOUS SHALE DARK BROMWN 41.72 11.91 9.82 SAMPLE DEPTH : 18. 00-20. 00m
19. 00 20.00 1.00 FERRUG NOUS SHALE DARK BROMN
20. 00 21.00 1.00 FERRUG NOUS SHALE DARK BROMN 38.26 13.94 11.70 SAMPLE DEPTH : 20. 00-22. 00m
21.00 22.00 1.00 FERRUG NOUS SHALE DARK BROMN
22.00 23.00 1.00 FERRUG NOUS SHALE DARK BROMN 34.57 14.93 13.13 SAMPLE DEPTH : 22.00-24.00m
23.00 24.00 1.00 FERRUG NOUS SHALE DARK BROMN



ANNEXURE- | | | B/ 40

BOREHOLE NO MHGR- 13

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
24.00 25.00 00 FERRUG NOUS SHALE DARK BROWN 34.47 15.73 13. 84 SAMPLE DEPTH : 24. 00-26. 00m
25.00 26. 00 00 FERRUG NOUS SHALE DARK BROWN

26. 00 27.00 00 FERRUG NOUS CLAY REDDI SH BROMWN 30.68 17.39 16. 59 SAMPLE DEPTH : 26. 00-28. 00m
27.00 28.00 00 FERRUG NOUS CLAY REDDI SH BROMWN

28.00 29. 00 00 FERRUG NOUS CLAY REDDI SH BROMWN 25.38 21.22 20.73 SAMPLE DEPTH : 28. 00-30. 00m
29.00 30. 00 00 FERRUG NOUS CLAY REDDI SH BROMAN

30. 00 31.00 00 FERRUG NOUS CLAY REDDI SH BROMAN 30.85 17.45 16. 90 SAMPLE DEPTH : 30. 00- 33. 00m

00 FERRUG NOUS CLAY
00 FERRUG NOUS CLAY
00 FERRUG NOUS CLAY
00 FERRUG NOUS CLAY
00 FERRUG NOUS CLAY
00 FERRUG NOUS CLAY
00 FERRUG NOUS CLAY
00 FERRUG NOUS CLAY

REDDI SH BROMWN
REDDI SH BROMWN
REDDI SH BROMWN 30.19 17.72 16. 31
REDDI SH BROMN
REDDI SH BROMAN
REDDI SH BROMWN 31.02 17.48 16. 46
REDDI SH BROWN
REDDI SH BROMWN

SAMPLE DEPTH : 33. 00-36. 00m

SAMPLE DEPTH : 36. 00-39. 00m

FERRUG NOUS CLAY REDDI SH BROMAN 25.78 21.66 19. 92 SAMPLE DEPTH : 39. 00-41. 00m
40. 00 41. 00 00 FERRUG NOUS CLAY REDDI SH BROMAN
41. 00 42. 00 00 FERRUG NOUS CLAY LI GHT BROWN 29.41 17.37 16. 61 SAVMPLE DEPTH : 41. 00-44. 00m
42. 00 43. 00 00 FERRUG NOUS CLAY LI GHT BROWN
43. 00 44. 00 00 FERRUG NOUS CLAY LI GHT BROWN
44.00 45. 00 00 FERRUG NOUS CLAY LI GHT BROWN 31.17 17.66 16. 77 SAMPLE DEPTH : 44.00-47.00m
45. 00 46. 00 00 FERRUG NOUS CLAY LI GHT BROWN
46. 00 47. 00 00 FERRUG NOUS CLAY YELLOW SH BROWN
47. 00 48. 00 00 FERRUG NOUS CLAY YELLOW SH BROMN 35.80 14.38 12. 39 SAMPLE DEPTH : 47.00-50. 00m

00 FERRUG NOUS CLAY
00 FERRUG NOUS CLAY

YELLOW SH BROMN
YELLOW SH BROMN

00 51. 00 00 FERRUG NOUS CLAY LI GHT BROWN 17.81 20.68 25.00 SAMPLE DEPTH : 50. 00-52. 00m
51. 00 52.00 00 FERRUG NOUS CLAY LI GHT BROWN
52.00 53. 00 00 FERRUG NOUS CLAY LI GHT BROWN 33.10 16.99 15. 77 SAMPLE DEPTH : 52.00-55. 00m
53. 00 54. 00 00 FERRUG NOUS CLAY LI GHT BROWN
54.00 55. 00 00 FERRUG NOUS CLAY LI GHT BROWN



| DEPTH (M ! THI CK-! LI THOLOGY
Do I NESS !
I FROM! TO ! (m) !

SAMPLE DEPTH :

.00 FERRUG NOUS SHALE
00 FERRUG NOUS SHALE
00 FERRUG NOUS SHALE
00 FERRUG NOUS SHALE
00 FERRUG NOUS SHALE
00 FERRUG NOUS SHALE

61. 00 62. 00 00 CLAY
62. 00 63. 00 00 CLAY
63. 00 64. 00 00 CLAY
64. 00 65. 00 00 CLAY

BOREHOLE NO MHGR- 13

ANNEXURE- | | | B/ 41

SAMPLE DEPTH :

SAMPLE DEPTH :

SAMPLE DEPTH :

SAMPLE DEPTH :

. 00-57. 00m

. 00-59. 00m

. 00-61. 00m

. 00- 63. 00m

. 00-65. 00m
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ANNEXURE- | | | B/ 42

DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE Cl RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)

BOREHOLE NO MHGR- 14

LATI TUDE : 1663896. 746 DATE OF COMMENCEMENT : 20/02/16
LONG TUDE :  664406. 451 DATE OF CLOSURE . 20/ 02/ 16
REDUCED LEVEL (M : 961. 594 DEPTH DRI LLED (M : 78. 00
' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS I Fe ! SO ! ALG ! REMARKS !
R L I NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
0. 00 1.00 1.00 HARD MASSI VE ORE DARK BROMN 65. 10 3.86 0.71
1.00 2.00 1.00 HARD MASSI VE ORE DARK BROMN 65. 29 2.37 0.97
2.00 3.00 1.00 POADERY ORE DARK BROMN 65. 77 1.76 1.01
3.00 4.00 1.00 POADERY ORE DARK BROWN 65. 47 2.49 1.00
4.00 5.00 1.00 POADERY ORE YELLOW SH BROMN 63.21 2.36 1.55
5. 00 6.00 1.00 POADERY ORE YELLOW SH BROWN 62. 66 2.84 1.59
6. 00 7.00 1.00 POADERY ORE YELLOW SH BROMN 62. 66 1.95 1.43
7.00 8.00 1.00 POADERY ORE YELLOW SH BROMN 63.01 1.77 1.33
8. 00 9.00 1.00 POADERY ORE YELLOW SH BROMN 61. 95 1.94 2.25
9.00 10.00 1.00 POADERY ORE DARK BROMN 64.73 0.81 1.87
10. 00 11.00 1.00 POADERY ORE DARK BROMN 54.81 4.29 5.39
11. 00 12.00 1.00 POADERY ORE DARK BROMN 55.81 4.54 5.10
12.00 13.00 1.00 POADERY ORE DARK BROMN 57. 20 4.09 4.64
13. 00 14.00 1.00 POADERY ORE DARK BROMN 61. 20 2.71 3.26
14. 00 15.00 1.00 POADERY ORE DARK BROWN 59. 69 3.10 3. 66
15. 00 16.00 1.00 POADERY ORE DARK BROMN 64. 26 2.55 2.05
16. 00 17.00 1.00 POADERY ORE DARK BROMN 66. 30 1.74 1.08
17.00 18.00 1.00 POADERY ORE DARK BROWN 67.12 1.48 1.03
18. 00 19.00 1.00 PONDERY ORE DARK BROMWN 66. 84 1.24 1.13
19. 00 20.00 1.00 POWNDERY ORE DARK BROMN 65. 83 1.67 1.44
20. 00 21.00 1.00 POADERY ORE DARK GREY 66. 08 1.36 1.22
21.00 22.00 1.00 POADERY ORE DARK GREY 65. 16 1.61 1.33
22.00 23.00 1.00 POADERY ORE DARK GREY 67.79 0. 89 0.54
23.00 24.00 1.00 POADERY ORE DARK GREY 67.81 0. 90 0.54



ANNEXURE- | | | B/ 43

BOREHOLE NO MHGR- 14

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
24.00 25.00 1.00 POWDERY ORE DARK GREY 68. 52 0. 84 0. 49
25.00 26.00 1.00 POWDERY ORE DARK GREY 68. 07 0.77 0.55
26. 00 27.00 1.00 POADERY ORE DARK GREY 67.88 1.08 0.62
27.00 28.00 1.00 POADERY ORE DARK GREY 67.74 0. 86 0.53
28.00 29.00 1.00 POADERY ORE DARK GREY 67.93 0. 69 0.43
29.00 30.00 1.00 POWNDERY ORE DARK GREY 67.79 1.17 0.74
30. 00 31.00 1.00 POWNDERY ORE DARK GREY 68. 37 0. 97 0. 49
31.00 32.00 1.00 POADERY ORE DARK GREY 67.59 0.73 0.42
32.00 33.00 1.00 POADERY ORE DARK GREY 67.79 0.91 0. 66
33.00 34.00 1.00 POADERY ORE DARK GREY 68. 13 0. 69 0. 40
34.00 35.00 1.00 POWNDERY ORE DARK GREY 68. 42 0. 65 0. 38
35.00 36.00 1.00 POWDERY ORE DARK GREY 68. 13 0.77 0. 46
36. 00 37.00 1.00 POADERY ORE DARK GREY 67.69 0.73 0.42
37.00 38.00 1.00 POADERY ORE DARK GREY 67.87 0.75 0. 40
38. 00 39.00 1.00 POADERY ORE DARK GREY 67.96 0. 96 0. 40
39.00 40.00 1.00 POWDERY ORE DARK GREY 68. 14 0.76 0. 40
40. 00 41.00 1.00 POWDERY ORE DARK GREY 67.74 0. 84 0.40
41. 00 42.00 1.00 POADERY ORE DARK GREY 67.73 0.79 0.39
42. 00 43.00 1.00 POADERY ORE DARK GREY 68. 01 0.68 0.34
43. 00 44.00 1.00 POADERY ORE DARK GREY 67.86 0.76 0.34
44.00 45.00 1.00 POWDERY ORE DARK GREY 67. 88 0. 80 0. 37
45. 00 46.00 1.00 POWDERY ORE DARK GREY 67. 17 0. 89 0. 36
46. 00 47.00 1.00 POADERY ORE DARK GREY 67.23 2.15 0.48
47. 00 48.00 1.00 POADERY ORE DARK GREY 66. 84 1.75 0.70
48. 00 49.00 1.00 POADERY ORE DARK GREY 66. 71 1.69 0. 68
49. 00 50.00 1.00 POWDERY ORE DARK GREY 66. 25 2.31 0. 58
50. 00 51.00 1.00 POWDERY ORE DARK GREY 61. 95 5.23 1.62
51. 00 52.00 1.00 POADERY ORE DARK GREY 60. 87 7.32 1.12
52.00 53.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 42.05 33.44 0.94
53. 00 54.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 37.33 38.80 0.78
54.00 55.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 34.42 47.07 0.92



| DEPTH (M
| FROM! TO
55.00  56.
56.00 57.
57.00  58.
58.00  50.
59.00  60.
60.00 61
61.00  62.
62.00  63.
63.00  64.
64.00  65.
65.00  66.
66.00  67.
67.00  68.
68.00  609.
69.00  70.
70.00 71
71.00 72
72.00 73.
73.00  74.
74.00  75.
75.00  76.
76.00  77.
77.00  78.

SI LI CEQUS
SI LI CEQUS
SI LI CEQUS
SI LI CEQUS
SI LI CEQUS
SI LI CEQUS
SI LI CEQUS
SI LI CEQUS
SI LI CEQUS
BHQ
BHQ
SI LI CEQUS
SI LI CEQUS
SI LI CEQUS
SI LI CEQUS
SI LI CEQUS
SI LI CEQUS
BHQ
BHQ
BHQ
BHQ
BHQ
BHQ

BOREHOLE NO MHGR- 14

DARK BROMWN
YELLOW SH
YELLOW SH
YELLOW SH
YELLOW SH
YELLOW SH
YELLOW SH

BROMN
BROVWN
BROMWN
BROMWN
BROMN
BROMN

LI GHT BROWN
LI GHT BROWN
LI GHT BROWN
LI GHT BROWN
LI GHT BROWN
LI GHT BROWN

%

ANNEXURE- | | | B/ 44
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ANNEXURE- | | | B/ 45

DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE ClI RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)

BOREHOLE NO MHGR- 15

LATI TUDE : 1663482. 105 DATE OF COMMENCEMENT : 20/02/16
LONG TUDE :  664557.120 DATE OF CLOSURE . 20/ 02/ 16
REDUCED LEVEL (M : 975. 835 DEPTH DRI LLED (M : 25.00
' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS I Fe ! SO ! ALG ! REMARKS !
R L I NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
0. 00 1.00 1.00 FERRUG NOUS SHALE REDDI SH BROVWN 33.45 14.06 15. 64
1.00 2.00 1.00 FERRUG NOUS SHALE REDDI SH BROMN 32.45 10.68 13. 44
2.00 3.00 1.00 FERRUG NOUS SHALE REDDI SH BROMN 28.28 15.54 17. 40 SAMPLE DEPTH : 2. 00-4.00m
3.00 4.00 1.00 FERRUG NOUS SHALE REDDI SH BROMN
4.00 5.00 1.00 FERRUG NOUS SHALE REDDI SH BROMN 25.96 11.72 18. 28 SAMPLE DEPTH : 4. 00-6.00m
5. 00 6.00 1.00 FERRUG NOUS SHALE REDDI SH BROMN
6. 00 7.00 1.00 FERRUG NOUS SHALE REDDI SH BROMN 20.49 22.54 21.37 SAVMPLE DEPTH : 6. 00-8. 00m
7.00 8.00 1.00 FERRUG NOUS SHALE REDDI SH BROMN
8. 00 9.00 1.00 FERRUG NOUS SHALE REDDI SH BROMN 21.48 23.02 20.18 SAMPLE DEPTH : 8. 00-10. 00m
9.00 10.00 1.00 FERRUG NOUS SHALE DARK BROMN
10. 00 11.00 1.00 FERRUG NOUS SHALE DARK BROMN 23.96 15.45 18.52 SAMPLE DEPTH : 10. 00-13. 00m
11. 00 12.00 1.00 FERRUG NOUS SHALE DARK BROMN
12.00 13.00 1.00 FERRUG NOUS SHALE DARK BROMN
13. 00 14.00 1.00 FERRUG NOUS SHALE DARK BROMN 21.88 16.17 21.82
14.00 15.00 1.00 FERRUG NOUS SHALE DARK BROMN 18.49 22.31 22.77
15. 00 16.00 1.00 FERRUG NOUS SHALE DARK BROMN 24.76 13.43 18. 62
16. 00 17.00 1.00 FERRUG NOUS CLAY LI GHT BROMWN 29.19 8.17 13. 44
17.00 18.00 1.00 FERRUG NOUS CLAY LI GHT BROMWN 36. 00 6. 58 9.92
18. 00 19.00 1.00 FERRUG NOUS CLAY LI GHT BROMWN 22.30 10.53 19. 49
19. 00 20.00 1.00 FERRUG NOUS CLAY LI GHT BROMWN 30. 41 5.33 12.01
20. 00 21.00 1.00 FERRUG NOUS CLAY LI GHT BROMWN 22.11 16.45 22.89
21.00 22.00 1.00 FERRUG NOUS CLAY LI GHT BROMWN 20.66 19.71 24.72
22.00 23.00 1.00 FERRUG NOUS CLAY LI GHT BROMWN 24.25 18.81 24.17
23.00 24.00 1.00 FERRUG NOUS CLAY LI GHT BROMWN 19.28 20.81 24. 34
24.00 25.00 1.00 FERRUG NOUS CLAY LI GHT BROMWN 21.99 21.54 21.96



ANNEXURE- | | | B/ 46

DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE ClI RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)

BOREHOLE NO MHGR- 16

LATI TUDE 1664413. 627 DATE OF COMMENCEMENT : 20/02/16
LONG TUDE ©  664116. 103 DATE OF CLOSURE 21/ 02/ 16
REDUCED LEVEL (M : 921. 482 DEPTH DRI LLED (M 56. 00
' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS I Fe ! SO ! ALG ! REMARKS !
R L I NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
0. 00 1.00 1.00 LATERI TI C ORE DARK BROMN 54.16 6. 39 4.42
1.00 2.00 1.00 POADERY ORE DARK BROMN 61. 35 3.51 2.69
2.00 3.00 1.00 POADERY ORE DARK BROMN 60. 96 2.87 2.51
3.00 4.00 1.00 SOFT LAM NATED ORE YELLOW SH BROMN 60. 76 2.32 2.22
4.00 5.00 1.00 SOFT LAM NATED ORE YELLOW SH BROMN 64.17 2.02 1.43
5. 00 6.00 1.00 SOFT LAM NATED ORE YELLOW SH BROWN 65. 44 1.49 1.06
6. 00 7.00 1.00 SOFT LAM NATED ORE YELLOW SH BROMN 65. 55 1.60 1.08
7.00 8.00 1.00 SOFT LAM NATED ORE YELLOW SH BROMN 65. 15 1.74 1.00
8. 00 9.00 1.00 SOFT LAM NATED ORE YELLOWN SH BROWN 65. 14 1.28 1.11
9.00 10.00 1.00 SOFT LAM NATED ORE YELLOW SH BROMN 65. 56 1.25 1.14
10. 00 11.00 1.00 SOFT LAM NATED ORE YELLOW SH BROMN 65. 56 1.29 1.00
11. 00 12.00 1.00 HAEMATI Tl C ORE DARK BROMN 65. 27 1.27 0.94
12.00 13.00 1.00 HAEMATI Tl C ORE DARK BROMN 64. 94 1.03 1.23
13.00 14.00 1.00 HAEMATI TI C ORE DARK BROMN 64. 39 1.15 1.15
14. 00 15.00 1.00 HAEMATI TI C ORE DARK BROMN 66. 35 1.32 0.77
15. 00 16.00 1.00 HAEMATI TI C ORE DARK BROMN 65. 35 1.77 1.10
16. 00 17.00 1.00 HAEMATI TI C ORE DARK BROMN 65. 65 1.85 0.90
17.00 18.00 1.00 HAEMATI TI C ORE DARK BROMN 66. 72 1. 07 0.75
18. 00 19.00 1.00 HAEMATI TI C ORE DARK BROMWN 65. 68 1.53 1.02
19. 00 20.00 1.00 HAEMATI TI C ORE DARK BROMN 66. 00 1.34 0.93
20. 00 21.00 1.00 HAEMATI TI C ORE DARK BROMN 66. 07 1.18 0. 95
21.00 22.00 1.00 HAEMATI TI C ORE DARK BROMN 64.78 1.78 1.26 W TH SHALE PI ECES
22.00 23.00 1.00 HAEMATI TI C ORE DARK BROMN 65. 56 1.34 1.06 W TH SHALE PI ECES
23.00 24.00 1.00 HAEMATI TI C ORE DARK BROMN 66. 90 1.00 0.76 W TH SHALE PI ECES



ANNEXURE- | | | B/ 47

BOREHOLE NO MHGR- 16

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
24.00 25.00 1.00 HAEMATI TI C ORE DARK BROWN 66. 20 1.79 0.90 W TH SHALE PI ECES
25.00 26.00 1.00 HAEMATI TI C ORE DARK BROWN 66. 25 1.12 0. 89 W TH SHALE PI ECES
26. 00 27.00 1.00 POADERY ORE DARK GREY 65. 32 0.92 1.03

27.00 28.00 1.00 POADERY ORE DARK GREY 66. 37 0.91 1.11

28.00 29.00 1.00 POADERY ORE DARK GREY 67.16 0.85 0.71

29.00 30.00 1.00 POWNDERY ORE DARK GREY 66. 72 0. 63 0.54

30. 00 31.00 1.00 POWNDERY ORE DARK GREY 67.18 0.72 0. 60

31.00 32.00 1.00 POADERY ORE DARK GREY 67.90 0.71 0.52

32.00 33.00 1.00 POADERY ORE DARK GREY 67.98 0. 66 0.42

33.00 34.00 1.00 POADERY ORE DARK GREY 67.89 0.79 0.49

34.00 35.00 1.00 POWDERY ORE DARK GREY 67.92 0.74 0. 56

35.00 36.00 1.00 POWDERY ORE DARK GREY 63. 88 3.71 1.33

36. 00 37.00 1.00 FERRUG NOUS SHALE YELLOW SH BROAN 37.89 14.00 15. 74

37.00 38.00 1.00 FERRUG NOUS SHALE YELLOW SH BROMN 38.55 16.12 21.03

38. 00 39.00 1.00 POADERY ORE DARK GREY 67. 26 1.12 0.92

39.00 40.00 1.00 POWDERY ORE DARK GREY 67.51 0.94 0.59

40. 00 41.00 1.00 POWDERY ORE DARK GREY 64. 50 3.51 2.00

41. 00 42.00 1.00 POADERY ORE DARK GREY 65. 96 2.74 1.34

42. 00 43.00 1.00 POADERY ORE DARK GREY 64. 94 3. 26 1.62

43. 00 44.00 1.00 POADERY ORE DARK GREY 67.97 1.01 0.63

44.00 45.00 1.00 POWDERY ORE DARK GREY 60. 53 7.80 1.59

45. 00 46.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 42.88 30.42 2.33

46. 00 47.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 47.17 27.13 2.98

47. 00 48.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 54.30 13.73 3.17

48. 00 49.00 1.00 BLUE DUST DARK BLUE 63. 81 4.91 1.56

49. 00 50.00 1.00 BLUE DUST DARK BLUE 61. 67 5.95 1.79

50. 00 51.00 1.00 POWDERY ORE DARK GREY 65. 08 3.90 1.14

51. 00 52.00 1.00 POADERY ORE DARK GREY 62.92 5.34 2.05

52.00 53.00 1.00 POADERY ORE DARK GREY 60. 89 6. 16 3. 56

53. 00 54.00 1.00 POADERY ORE DARK GREY 62. 07 5.87 3. 07

54.00 55.00 1.00 POWDERY ORE DARK GREY 61. 47 6.23 3.93

55. 00 56.00 1.00 POWDERY ORE DARK GREY 62. 40 5.54 3.25



ANNEXURE- | | | B/ 48

DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE ClI RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)

BOREHOLE NO MHGR- 17

LATI TUDE : 1663609. 344 DATE OF COMMENCEMENT : 20/02/16
LONG TUDE :  664550. 138 DATE OF CLOSURE . 20/ 02/ 16
REDUCED LEVEL (M : 982. 520 DEPTH DRI LLED (M : 50. 00
' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS I Fe ! SO ! ALG ! REMARKS !
R L I NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
0. 00 1.00 1.00 SHALY ORE DARK BROMN 50.72 3.31 8.95
1.00 2.00 1.00 SHALY ORE DARK BROMN 55. 09 1.98 6.77
2.00 3.00 1.00 SHALY ORE YELLOW SH BROWN 56. 26 3.25 9. 05
3.00 4.00 1.00 SHALY ORE YELLOW SH BROMN 50. 97 3.01 9.12
4.00 5.00 1.00 SHALY ORE YELLOW SH BROMN 57.19 1.70 5.79
5. 00 6.00 1.00 SHALY ORE YELLOW SH BROWN 50. 73 2.38 10.71
6. 00 7.00 1.00 SHALY ORE YELLOW SH BROMN 53. 66 1.77 8.91
7.00 8.00 1.00 SHALY ORE YELLOW SH BROMN 52.98 1.31 9.04
8. 00 9.00 1.00 SHALY ORE YELLOWN SH BROWN 58. 13 1.31 6. 31
9.00 10.00 1.00 HARD MASSI VE ORE DARK BROMN 57.11 1.57 6.74
10. 00 11.00 1.00 HARD MASSI VE ORE DARK BROMN 58.79 1.10 5.56
11. 00 12.00 1.00 HARD MASSI VE ORE DARK BROMN 56.73 1.41 6. 46
12.00 13.00 1.00 HARD MASSI VE ORE DARK BROMN 53.11 1.59 8.18
13.00 14.00 1.00 HARD MASSI VE ORE DARK BROMN 52. 46 2.00 8.93
14.00 15.00 1.00 SHALY ORE YELLOWN SH BROMN 54, 32 1.41 7.36
15. 00 16.00 1.00 SHALY ORE YELLOW SH BROMN 54. 35 1.98 8. 40
16. 00 17.00 1.00 SHALY ORE YELLOW SH BROMN 54. 40 1.44 8.23
17.00 18.00 1.00 SHALY ORE YELLOW SH BROMN 47.55 1.42 11. 11
18. 00 19.00 1.00 SHALY ORE YELLOW SH BROMWN 51. 44 1.40 8. 87
19. 00 20.00 1.00 SHALY ORE YELLOW SH BROMN 45. 50 1.79 12. 22
20. 00 21.00 1.00 SHALY ORE YELLOW SH BROMN 44. 76 1.74 12.76
21.00 22.00 1.00 SHALY ORE DARK BROMN 45. 45 1.57 15.11
22.00 23.00 1.00 SHALY ORE DARK BROWN 47. 89 1.38 14. 03
23.00 24.00 1.00 SHALY ORE DARK BROWN 57.03 2.05 5.81



ANNEXURE- | | | B/ 49

BOREHOLE NO MHGR- 17

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I

24.00 25.00 1.00 SHALY ORE DARK BROWN 61. 93 1.31 2.65

25.00 26.00 1.00 SHALY ORE YELLOWN SH BROMWN 59.70 1.28 4.09

26. 00 27.00 1.00 SHALY ORE YELLOW SH BROMN 60. 34 1.36 3.44

27.00 28.00 1.00 SHALY ORE YELLOW SH BROMN 53. 35 1.28 7.68

28.00 29.00 1.00 SHALY ORE YELLOW SH BROMN 49. 08 1.54 11. 31

29.00 30.00 1.00 SHALY ORE YELLOW SH BROMN 47. 31 1.40 11.69

30. 00 31.00 1.00 SHALY ORE YELLOW SH BROMN 50. 35 1.34 9.61

31.00 32.00 1.00 SHALY ORE YELLOWN SH BROMN 48. 24 1.33 12.61

32.00 33.00 1.00 SHALY ORE YELLOWN SH BROMN 37.95 1.63 21.17

33.00 34.00 1.00 SHALY ORE YELLOW SH BROWN 54.01 1.51 8.61

34.00 35.00 1.00 SHALY ORE YELLOW SH BROMN 44.78 1.47 15. 19

35.00 36.00 1.00 SHALY ORE YELLOW SH BROMN 49. 38 1.48 11. 57

36. 00 37.00 1.00 SHALY ORE YELLOW SH BROWN 52.10 1.41 8. 86

37.00 38.00 1.00 SHALY ORE YELLOW SH BROMN 51. 38 1.43 8.82

38. 00 39.00 1.00 SHALY ORE YELLOW SH BROMN 54.73 1.39 7.01

39.00 40.00 1.00 SHALY ORE YELLOW SH BROMN 55. 22 1.35 6. 68

40. 00 41.00 1.00 SHALY ORE YELLOW SH BROMN 55. 54 1.35 7.42

41. 00 42.00 1.00 SHALY ORE YELLOW SH BROMN 55. 88 1.34 8. 30

42. 00 43.00 1.00 SHALY ORE YELLOW SH BROMN 56. 97 1.35 5. 89

43. 00 44.00 1.00 SHALY ORE YELLOW SH BROMN 56. 70 1.55 6.72

44.00 45.00 1.00 SHALY ORE YELLOW SH BROMN 56. 39 1.43 6.41

45. 00 46.00 1.00 SHALY ORE LI GHT BROWN 49.73 2.03 11. 48

46. 00 47.00 1.00 SHALY ORE LI GHT BROWN 52.69 1.39 8. 65

47. 00 48.00 1.00 SHALY ORE LI GHT BROMWN 44, 24 1.45 15. 57

48. 00 49.00 1.00 SHALY ORE LI GHT BROWN 49. 74 1.42 10. 18

49. 00 50.00 1.00 SHALY ORE LI GHT BROWN 53. 36 1.82 8. 80

116



ANNEXURE- | | | B/ 50

DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE Cl RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)

BOREHOLE NO MHGR- 18

LATI TUDE : 1663820. 987 DATE OF COMVENCEMENT : 21/02/ 16
LONG TUDE © 664489. 704 DATE OF CLOSURE . 22/02/16
REDUCED LEVEL (M): 941. 077 DEPTH DRI LLED (M © 64.00
| DEPTH (M ! THI CK-! LI THOLOGY | COOORDETAILS | Fe ! SiQ ! A,0 ! REMARKS !
L I NESS ! ! I % | % | % | !
I FROM! TO ! (m ! I I I I I I
0.00 1.00 1.00 BLUEDUST+SLO BLUI SH GREY 68.05 0.82 1.27
1. 00 2.00 1.00 BLUEDUST+SLO BLUI SH GREY 68.06 0.75 1.23
2.00 3.00 1.00 BLUEDUST+SLO BLUI SH GREY 68.06 0.93 1.13
3. 00 4.00 1.00 BLUEDUST+SLO BLUI SH GREY 68.60 0.74 0. 87
4.00 5.00 1.00 BLUEDUST+SLO BLUI SH GREY 68.61 0.69 1.03
5. 00 6.00 1.00 BLUEDUST+SLO BLUI SH GREY 68.05 0.75 1.29
6. 00 7.00 1.00 POADERY ORE DARK GREY 61.22 4.35 2.37
7.00 8.00 1.00 POADERY ORE DARK GREY 65.55 1.38 2.73
8. 00 9.00 1.00 POWERY ORE DARK GREY 67.62 0.92 1.22
9.00 10.00 1.00 POADERY ORE DARK GREY 67.39 0.99 1.35
10.00 11.00 1.00 POADERY ORE DARK GREY 66.42 1.24 1.59
11.00 12.00 1.00 POADERY ORE DARK GREY 65.98 1.88 1.38
12.00 13.00 1.00 POADERY ORE DARK GREY 67.64 0.87 1.12
13.00 14.00 1.00 POADERY ORE BLUI SH GREY 67.87 0.88 1.07
14.00 15.00 1.00 POADERY ORE BLUI SH GREY 68.55 0.78 0. 83
15.00 16.00 1.00 POADERY ORE BLUI SH GREY 68.16  0.80 0.95
16.00 17.00 1.00 POADERY ORE BLUI SH GREY 68.06 0.77 0. 94
17.00 18.00 1.00 POADERY ORE BLUI SH GREY 67.48 1.18 1.36
18.00 19.00 1.00 POADERY ORE BLUI SH GREY 68.20 0.76 0.98
19.00 20.00 1.00 POADERY ORE BLUI SH GREY 68.07 0.92 1.06
20.00 21.00 1.00 POADERY ORE BLUI SH GREY 68.24 0.97 1.04
21.00 22.00 1.00 POADERY ORE BLUI SH GREY 68.31 0.76 0.87
22.00 23.00 1.00 POADERY ORE BLUI SH GREY 68.30 0.82 0.88
23.00 24.00 1.00 POWDERY ORE BLUI SH GREY 67.57 0.90 0.72



ANNEXURE- | | | B/ 51

BOREHOLE NO MHGR- 18

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
24.00 25.00 1.00 POWDERY ORE BLUI SH GREY 68. 08 0. 80 0.77
25.00 26.00 1.00 POWDERY ORE BLUI SH GREY 68. 31 0.81 0.77
26. 00 27.00 1.00 POADERY ORE BLU SH GREY 68. 31 0.74 0.74
27.00 28.00 1.00 POADERY ORE DARK GREY 67. 88 0.79 0.88
28.00 29.00 1.00 POADERY ORE DARK GREY 67.98 0.81 0.79
29.00 30.00 1.00 POWNDERY ORE DARK GREY 67. 87 0.77 0.74
30. 00 31.00 1.00 POWNDERY ORE DARK GREY 68. 13 0.78 0.77
31.00 32.00 1.00 POADERY ORE DARK GREY 67.89 0. 96 0.74
32.00 33.00 1.00 POADERY ORE DARK GREY 68. 00 0.83 0.78
33.00 34.00 1.00 POADERY ORE DARK GREY 68. 27 0.77 0.76
34.00 35.00 1.00 POWNDERY ORE DARK GREY 68. 23 0. 84 0. 88
35.00 36.00 1.00 POWDERY ORE DARK GREY 68. 08 0.99 0. 85
36. 00 37.00 1.00 POADERY ORE DARK GREY 67.98 0.76 1.09
37.00 38.00 1.00 POADERY ORE DARK GREY 67.76 0.73 1.59
38. 00 39.00 1.00 POADERY ORE DARK GREY 67.97 0.78 1.23
39.00 40.00 1.00 POWDERY ORE DARK GREY 68. 32 0.71 1.19
40. 00 41.00 1.00 POWDERY ORE DARK GREY 67. 86 0.73 1.49
41. 00 42.00 1.00 POADERY ORE DARK GREY 68. 40 0. 69 1.08
42. 00 43.00 1.00 POADERY ORE DARK GREY 68. 02 0.77 1.10
43. 00 44.00 1.00 POADERY ORE DARK GREY 68. 30 0.76 1.12
44.00 45.00 1.00 POWDERY ORE DARK GREY 62. 88 3.71 3.61
45. 00 46.00 1.00 POWDERY ORE DARK GREY 67.52 0. 80 2.10
46. 00 47.00 1.00 POADERY ORE DARK GREY 66. 79 0.59 2.95
47. 00 48.00 1.00 POADERY ORE DARK GREY 65. 41 2.51 3.35
48. 00 49.00 1.00 POADERY ORE DARK GREY 64. 16 2.13 5. 86
49. 00 50.00 1.00 POWDERY ORE DARK GREY 64. 30 2.06 5.81
50. 00 51.00 1.00 HAEMATI TI C ORE DARK BROWN 61.73 5.20 4.45
51. 00 52.00 1.00 HAEMATI TI1 C ORE DARK BROWN 67.52 1.04 1. 67
52.00 53.00 1.00 HAEMATI TI1 C ORE DARK BROWN 62. 00 4.18 4. 07
53. 00 54.00 1.00 HAEMATI TI1 C ORE DARK BROWN 61. 35 3.84 4.50
54.00 55.00 1.00 HAEMATI TI C ORE DARK BROWN 61. 08 4.30 4.62



| DEPTH (M ! THI CK-! LI THOLOGY
Do I NESS !
I FROM! TO ! (m) !

1.00 HAEMATI TI C ORE

1.00 HAEMATI TI C ORE

1.00 HAEMATI TI1 C ORE

. . 1.00 HAEMATI T1 C CRE
59. 00 60.00 1.00 FERRUG NOUS SHALE
1.00 FERRUG NOUS SHALE
1.00 FERRUG NOUS SHALE
1.00 FERRUG NOUS SHALE
1.00 FERRUG NOUS SHALE

ANNEXURE- | | | B/ 52

BOREHOLE NO MHGR- 18

| COLOR DETAILS ! Fe | SO ! A0 ! REMARKS

I I % | % | % |

I I I I I

DARK BROWN 61.77 3.82 3. 65

DARK BROWN 59.73 5.95 6.45

DARK BROMWN 54.69 11.32 8.76

YELLOWN SH BROMN 49.84 22.98 4.72 CCC. LI MONI TI C CLAY
YELLOW SH BROMN 30.96 51.33 2.92 OCC. FE SHALE PI ECES
YELLOWN SH BROMWN 29.48 51.62 2.81 W TH BHQ PI ECES
YELLOW SH BROMN 40.89 36.23 4.41 W TH BHQ PI ECES
YELLOWN SH BROMN 38.43 39.03 2.93 W TH BHQ PI ECES
YELLOWN SH BROMN 30.94 47.16 4.51 W TH BHQ PI ECES

119



ANNEXURE- | | | B/ 53

DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE ClI RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)

BOREHOLE NO MHGR- 19

LATI TUDE 1663554. 644 DATE OF COMMENCEMENT : 21/02/16
LONG TUDE ©  664652. 054 DATE OF CLOSURE 22/ 02/ 16
REDUCED LEVEL (M : 975. 932 DEPTH DRI LLED (M 70. 00
' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS I Fe ! SO ! ALG ! REMARKS !
R L I NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
0. 00 1.00 1.00 HAEMATI Tl C ORE REDDI SH BROVWN 48. 02 4.37 12.31
1.00 2.00 1.00 HAEMATI Tl C ORE REDDI SH BROMN 46. 62 5.29 12. 88
2.00 3.00 1.00 HAEMATI Tl C ORE REDDI SH BROMN 46. 78 5.83 12. 28
3.00 4.00 1.00 HAEMATI TI C ORE REDDI SH BROMN 45. 55 7.35 12.84
4.00 5.00 1.00 HAEMATI TI C ORE REDDI SH BROMN 50. 00 4.74 10. 65
5. 00 6.00 1.00 HAEMATI Tl C ORE REDDI SH BROMN 49. 66 3.87 10. 94
6. 00 7.00 1.00 HAEMATI Tl C ORE REDDI SH BROMN 47.92 2.88 12.91
7.00 8.00 1.00 HAEMATI Tl C ORE REDDI SH BROMN 46. 60 3.73 14. 04
8. 00 9.00 1.00 HAEMATI TI C ORE REDDI SH BROMN 49. 87 4. 34 10. 90
9. 00 10.00 1.00 HAEMATI TI C ORE REDDI SH BROMN 45. 66 3.20 16. 28
10. 00 11.00 1.00 HAEMATI Tl C ORE REDDI SH BROMN 44. 58 2.14 17. 67
11. 00 12.00 1.00 HAEMATI TI C ORE REDDI SH BROMN 43.74 2.78 18. 20
12.00 13.00 1.00 HAEMATI Tl C ORE REDDI SH BROMN 45. 84 3.90 14. 24
13.00 14.00 1.00 HAEMATI TI C ORE DARK BROMN 52.54 3.23 9. 06 W TH LI MONI TI C PI ECES
14. 00 15.00 1.00 HAEMATI TI C ORE DARK BROMN 40. 28 4.70 18. 84
15. 00 16.00 1.00 HAEMATI TI C ORE DARK BROMN 40. 38 1.73 20. 82
16. 00 17.00 1.00 HAEMATI TI C ORE DARK BROWN 38.78 2.54 20.10
17.00 18.00 1.00 HAEMATI TI C ORE DARK BROMN 58. 40 1.46 5.83
18. 00 19.00 1.00 HAEMATI TI C ORE CHERRY RED 60. 60 1.48 4.95
19. 00 20.00 1.00 HAEMATI TI C ORE CHERRY RED 54.79 2.89 9.12
20. 00 21.00 1.00 FERRUG NOUS CLAY LI GHT BROMWN 33.48 0.92 19. 82
21.00 22.00 1.00 HAEMATI TI C ORE DARK BROMN 52. 24 3.38 8.82 W TH FE CLAY
22.00 23.00 1.00 HAEMATI TI C ORE DARK BROMN 44,12 6. 10 14. 32 W TH FE CLAY
23.00 24.00 1.00 HAEMATI TI C ORE DARK BROMN 48. 40 3.24 11. 45 W TH FE CLAY



ANNEXURE- | | | B/ 54

BOREHOLE NO MHGR- 19

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I

24.00 25.00 1.00 HAEMATI TI C ORE DARK BROWN 52.16 2.65 9. 36 W TH FE CLAY

25.00 26.00 1.00 HAEMATI TI C ORE CHERRY RED 56. 76 1.49 6.77

26. 00 27.00 1.00 HAEMATI T1 C CRE CHERRY RED 55. 20 1.38 7.69

27.00 28.00 1.00 HAEMATI TI1 C ORE CHERRY RED 52. 45 1.31 9.27

28.00 29.00 1.00 HAEMATI TI1 C ORE DARK BROMWN 48. 69 1.98 9.04

29.00 30.00 1.00 HAEMATI TI C ORE DARK BROWN 50. 92 1.79 8. 67

30. 00 31.00 1.00 HAEMATI TI C ORE DARK BROWN 56. 52 1.50 4. 83

31.00 32.00 1.00 HAEMATI TI1 C ORE DARK BROMN 57. 88 1.33 4.15

32.00 33.00 1.00 HAEMATI TI1 C ORE DARK BROMN 58.71 1. 67 4.58

33.00 34.00 1.00 HAEMATI TI1 C ORE DARK BROMWN 61.11 1.57 3.01

34.00 35.00 1.00 HAEMATI TI C ORE DARK BROMN 58. 00 1.33 5.77

35.00 36.00 1.00 HAEMATI TI C ORE DARK BROWN 57. 86 1.52 4.99

36. 00 37.00 1.00 HAEMATI TI1 C ORE DARK BROMWN 50. 94 1.99 9.27

37.00 38.00 1.00 HAEMATI TI1 C ORE DARK BROMWN 56. 60 1.77 5.70

38. 00 39.00 1.00 HAEMATI TI C ORE DARK BROMWN 54.14 1.48 7.58

39.00 40.00 1.00 HAEMATI TI C ORE DARK BROWN 55. 90 1.54 7.14

40. 00 41.00 1.00 HAEMATI TI C ORE CHERRY RED 55.19 1.29 7.75

41. 00 42.00 1.00 HAEMATI TI C ORE CHERRY RED 55.75 1.23 6.92

42. 00 43.00 1.00 HAEMATI TI C ORE CHERRY RED 58. 97 1.34 5.00

43. 00 44.00 1.00 HAEMATI TI C ORE CHERRY RED 54. 28 1.56 7.16

44.00 45.00 1.00 HAEMATI TI C ORE CHERRY RED 50. 29 1.38 9.50

45. 00 46.00 1.00 HAEMATI TI C ORE CHERRY RED 47. 83 1.37 10. 27

46. 00 47.00 1.00 HAEMATI TI1 C ORE CHERRY RED 46. 18 1.47 11.01

47. 00 48.00 1.00 HAEMATI TI1 C ORE CHERRY RED 53.16 1.58 7.50

48. 00 49.00 1.00 HAEMATI TI1 C ORE CHERRY RED 49. 29 1.47 9. 00

49. 00 50.00 1.00 HAEMATI TI C ORE CHERRY RED 49.16 1.60 8. 97

50. 00 51.00 1.00 SCFT LAM NATED ORE DARK BROWN 48. 80 1.42 9.00

51. 00 52.00 1.00 SOFT LAM NATED ORE DARK BROMWN 45. 31 2.29 13. 29

52.00 53.00 1.00 SOFT LAM NATED ORE DARK BROWN 42. 96 1.74 10. 60

53. 00 54.00 1.00 SOFT LAM NATED ORE DARK BROWN 50. 13 1.57 8.22

54.00 55.00 1.00 SCFT LAM NATED ORE DARK BROWN 46. 59 1.57 9.11



| DEPTH (M ! THI CK-! LI THOLOGY
Do I NESS !
I FROM! TO ! (m) !

1.00 SCFT LAM NATED ORE
1.00 SCFT LAM NATED ORE
1.00 SOFT LAM NATED ORE
1.00 SOFT LAM NATED ORE
1.00 FERRUG NOUS SHALE
1.00 FERRUG NOUS SHALE
1.00 FERRUG NOUS SHALE
62. 00 63.00 1.00 FERRUG NOUS SHALE
1.00 FERRUG NOUS SHALE
1.00 FERRUG NOUS SHALE
1.00 FERRUG NOUS SHALE
1.00 FERRUG NOUS SHALE
1.00 FERRUG NOUS SHALE
1.00 FERRUG NOUS SHALE
1.00 FERRUG NOUS SHALE

ANNEXURE- | | | B/ 55

BOREHOLE NO MHGR- 19

I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS

! ! % ! % ! % !

I I I I I

DARK BROMWN 42. 69 1.72 11. 28

REDDI SH BROAN 36. 49 2.16 18. 15

REDDI SH BROMWN 37.07 1.93 16. 07

REDDI SH BROMWN 32.14 20.38 20. 81

LI GHT BROMWN 23.12 28.44 29. 35 SAMPLE DEPTH : 59. 00-61. 00m
LI GHT BROWN

LI GHT BROWN 21.03 28.43 27.46 SAMPLE DEPTH : 61. 00- 63. 00m
LI GHT BROMWN

LI GHT BROMWN 14.99 32.96 29. 47 SAMPLE DEPTH : 63. 00-65. 00m
LI GHT BROWN

LI GHT BROWN 16. 06 32.27 29.00 SAMPLE DEPTH : 65. 00-67. 00m
LI GHT BROWN

LI GHT BROWN 50. 72 7.94 10. 80 SAMPLE DEPTH : 67.00-70. 00m
LI GHT BROWN

LI GHT BROWN

122



ANNEXURE- | | | B/ 56

DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE ClI RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)

BOREHOLE NO MHGR- 20

LATI TUDE : 1663627. 423 DATE OF COMMENCEMENT : 22/02/16
LONG TUDE :  664879.972 DATE OF CLOSURE . 22/02/16
REDUCED LEVEL (M : 926. 581 DEPTH DRI LLED (M : 72.00
' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS I Fe ! SO ! ALG ! REMARKS !
R L I NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
0. 00 1.00 1.00 HARD MASSI VE ORE DARK BROMN 65. 62 1.45 2.12
1.00 2.00 1.00 HARD MASSI VE ORE DARK BROMN 67.16 0.77 1.41
2.00 3.00 1.00 HARD MASSI VE ORE DARK BROMN 67.09 0. 64 1.37
3.00 4.00 1.00 HARD MASSI VE ORE DARK BROMN 65. 82 1.52 1.95
4.00 5.00 1.00 HARD MASSI VE ORE DARK BROMN 66.17 0.53 1.90
5. 00 6.00 1.00 HARD MASSI VE ORE DARK BROMN 66. 15 2.02 2.54
6. 00 7.00 1.00 HARD MASSI VE ORE DARK BROMN 65. 92 0.55 2.27
7.00 8.00 1.00 HARD MASSI VE ORE DARK BROMN 66. 06 0.84 2.24
8. 00 9.00 1.00 HARD MASSI VE ORE DARK BROMWN 67.16 0.54 1.58
9.00 10.00 1.00 HARD MASSI VE ORE DARK BROMN 66. 16 0.51 2.51
10. 00 11.00 1.00 HAEMATI Tl C ORE DARK BROMN 67.13 0.51 1.99
11. 00 12.00 1.00 HAEMATI Tl C ORE DARK BROWN 67. 66 0. 56 1.03
12.00 13.00 1.00 HAEMATI Tl C ORE DARK BROMN 67. 24 0.55 1.29
13.00 14.00 1.00 HAEMATI TI C ORE DARK BROMN 67.81 0.49 1.20
14. 00 15.00 1.00 HAEMATI TI C ORE DARK BROMN 66. 57 0.77 1.89
15. 00 16.00 1.00 HAEMATI TI C ORE DARK BROMN 66. 81 0. 45 2.33
16. 00 17.00 1.00 HAEMATI TI C ORE DARK BROMN 65. 69 0. 86 3.29
17.00 18.00 1.00 HAEMATI TI C ORE DARK BROMN 68. 09 0.51 0.98
18. 00 19.00 1.00 HAEMATI TI C ORE DARK BROWN 68. 39 0.55 0. 88
19. 00 20.00 1.00 HAEMATI TI C ORE DARK BROMN 67.92 0.54 0.99
20. 00 21.00 1.00 HAEMATI TI C ORE DARK BROMN 67. 42 0. 55 1.09
21.00 22.00 1.00 HAEMATI TI C ORE DARK BROMN 67.23 0.57 1. 07
22.00 23.00 1.00 HAEMATI TI C ORE DARK BROWN 65. 68 0.93 1.92
23.00 24.00 1.00 HAEMATI TI C ORE DARK BROMN 66. 80 0. 47 1.49



ANNEXURE- | | | B/ 57

BOREHOLE NO MHGR- 20

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
24.00 25.00 1.00 HAEMATI TI C ORE DARK BROWN 65. 33 1.02 1.65
25.00 26.00 1.00 POWDERY ORE STEEL GREY 65. 41 0.78 3. 07
26. 00 27.00 1.00 POADERY ORE STEEL GREY 66. 61 0.59 1.42
27.00 28.00 1.00 POADERY ORE STEEL GREY 67.60 0.78 0. 87
28.00 29.00 1.00 POADERY ORE STEEL GREY 66. 81 0.61 1.33
29.00 30.00 1.00 POWNDERY ORE STEEL GREY 66. 93 0.70 1.15
30. 00 31.00 1.00 POWNDERY ORE STEEL GREY 65. 38 0. 65 3.16
31.00 32.00 1.00 POADERY ORE STEEL GREY 66. 84 0.63 1.72
32.00 33.00 1.00 POADERY ORE STEEL GREY 66. 53 0.79 2.29
33.00 34.00 1.00 POADERY ORE STEEL GREY 67.14 0. 86 1.88
34.00 35.00 1.00 POWNDERY ORE STEEL GREY 67. 88 0.71 1.58
35.00 36.00 1.00 POWDERY ORE STEEL GREY 64. 99 0.78 3.90
36. 00 37.00 1.00 POADERY ORE STEEL GREY 66. 64 0. 66 3.02
37.00 38.00 1.00 POADERY ORE STEEL GREY 66. 91 0. 85 2.06
38. 00 39.00 1.00 POADERY ORE STEEL GREY 67.83 0. 68 1.52
39.00 40.00 1.00 POWDERY ORE STEEL GREY 67.51 0.71 2.30
40. 00 41.00 1.00 POWDERY ORE STEEL GREY 66. 73 0. 68 3.01
41. 00 42.00 1.00 POADERY ORE STEEL GREY 66. 41 0. 88 2.05
42. 00 43.00 1.00 POADERY ORE STEEL GREY 66. 15 0.92 2.45
43. 00 44.00 1.00 POADERY ORE STEEL GREY 65. 77 1.06 1.79
44.00 45.00 1.00 POWDERY ORE STEEL GREY 67. 60 0. 89 1.43
45. 00 46.00 1.00 POWDERY ORE STEEL GREY 66. 96 0.73 2.12
46. 00 47.00 1.00 POADERY ORE STEEL GREY 66. 80 0. 69 2.65
47. 00 48.00 1.00 POADERY ORE STEEL GREY 62. 65 0.70 6. 97
48. 00 49.00 1.00 POADERY ORE STEEL GREY 65. 29 0.77 3.34
49. 00 50.00 1.00 POWDERY ORE STEEL GREY 65. 68 0.79 2.96
50. 00 51.00 1.00 POWDERY ORE STEEL GREY 65. 95 0. 85 3.02
51. 00 52.00 1.00 POADERY ORE STEEL CGREY 66. 62 0.64 2.71
52.00 53.00 1.00 POADERY ORE STEEL CGREY 64. 06 0.99 5.45
53. 00 54.00 1.00 POADERY ORE STEEL CGREY 66. 11 0.79 2.56
54.00 55.00 1.00 POWDERY ORE STEEL GREY 66. 77 0. 85 2.48



| DEPTH (M ! THI CK-! LI THOLOGY
Do I NESS !
I FROM! TO ! (m) !

1
1
1
1
1.
1.00 POWNDERY ORE
1.00 SI LI CEQUS | RON
. . 1.00 SI LI CEQUS | RON
63. 00 64.00 1.00 SI LI CEQUS | RON
1.00 SI LI CEQUS | RON
1.00 SI LI CEQUS | RON
1.00 SI LI CEQUS | RON
1.00 SI LI CEQUS | RON
1.00 ALTERED BHQ
1.00 ALTERED BHQ
1.00 ALTERED BHQ
1.00 ALTERED BHQ

ANNEXURE- | | | B/ 58

BOREHOLE NO MHGR- 20

| COLORDETAILS ! Fe ! Sio ! A0 ! REMARKS !
! I o % | % | !
| | | | | |
STEEL GREY 67.06 1.38 1. 96

STEEL GREY 66.52 0.76 3.89

STEEL GREY 64.38 1.87 5. 24

STEEL GREY 65.22  2.37 2.36

STEEL GREY 65.42  2.59 3.51

STEEL GREY 59.38 9.87 1.71

LI GHT BROWN 50.73 23.75 2.01

LI GHT BROMN 63.93 3.73 3.70

LI GHT BROMN 66.45 1.93 1.64

LI GHT BROMN 64.42  4.23 1.81

LI GHT BROWN 57.53 13. 34 1. 49

LI GHT BROWN 46.21 28.94 1.01

LI GHT BROMN 38.75 41.15 0.91

LI GHT BROMN 36.34 46. 60 1.13  OCC. CLAY Pl ECES

LI GHT BROAN 33.52 49.58 1.01  OCC. CLAY Pl ECES

LI GHT BROWN 32.66 51.71 1.14  OCC. CLAY PI ECES

LI GHT BROWN 37.20 45.08  0.93 OCC. CLAY PI ECES
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ANNEXURE- | | | B/ 59

DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE Cl RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)

BOREHOLE NO MHGR- 21

LATI TUDE : 1664092. 520 DATE OF COMMENCEMENT : 21/02/16
LONG TUDE :  664495.073 DATE OF CLOSURE . 22/02/16
REDUCED LEVEL (M : 942. 203 DEPTH DRI LLED (M : 90. 00
' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS I Fe ! SO ! ALG ! REMARKS !
R L I NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
0. 00 1.00 1.00 HARD MASSI VE ORE DARK BROMN 55. 24 9. 05 9.54
1.00 2.00 1.00 HARD MASSI VE ORE DARK BROWN 56. 59 8.09 6. 10
2.00 3.00 1.00 HARD MASSI VE ORE DARK BROMN 58.19 7.21 6. 40
3.00 4.00 1.00 HARD MASSI VE ORE DARK BROMN 59. 92 3.79 4.80
4.00 5.00 1.00 HARD MASSI VE ORE DARK BROMN 60. 28 3.54 4.41
5. 00 6.00 1.00 HARD MASSI VE ORE DARK BROMN 62. 25 2.01 4.51
6. 00 7.00 1.00 HARD MASSI VE ORE DARK BROMN 62.76 1.93 3.72
7.00 8.00 1.00 HARD MASSI VE ORE DARK BROMN 63.73 1.40 3.38
8. 00 9.00 1.00 HARD MASSI VE ORE DARK BROMN 64. 20 1.28 2.92
9. 00 10.00 1.00 SOFT LAM NATED ORE CHERRY RED 65. 08 1.32 2.37
10. 00 11.00 1.00 SOFT LAM NATED ORE CHERRY RED 64. 56 1.40 2.34
11. 00 12.00 1.00 HARD LAM NATED ORE DARK BROMN 62. 96 1.85 3.44
12.00 13.00 1.00 HARD LAM NATED ORE DARK BROMWN 65. 35 1.17 1.99
13.00 14.00 1.00 HARD LAM NATED ORE DARK BROMN 66. 23 1.30 2.17
14. 00 15.00 1.00 HARD LAM NATED ORE DARK BROMN 62.12 2.90 4.62
15. 00 16.00 1.00 HARD LAM NATED ORE DARK BROMN 61.91 3.23 5.00
16. 00 17.00 1.00 HARD LAM NATED ORE DARK BROMN 59.53 3.90 7.77
17.00 18.00 1.00 SOFT LAM NATED ORE CHERRY RED 61.92 3.08 5.04
18. 00 19.00 1.00 SOFT LAM NATED ORE CHERRY RED 61. 95 3.23 5.27
19. 00 20.00 1.00 POADERY ORE DARK BROMN 62. 83 2.71 4.51
20. 00 21.00 1.00 POADERY ORE DARK BROMN 63.12 2.08 3.75
21.00 22.00 1.00 POADERY ORE DARK BROMN 65. 08 1.27 2.11
22.00 23.00 1.00 POADERY ORE DARK BROMN 65. 02 1.36 2.25
23.00 24.00 1.00 POADERY ORE DARK BROMN 62.73 2.44 3.90



ANNEXURE- | | | B/ 60

BOREHOLE NO MHGR- 21

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
24.00 25.00 1.00 POWDERY ORE DARK BROWN 62. 62 2.83 3. 88
25.00 26.00 1.00 POWDERY ORE DARK BROWN 61. 02 4.71 6.31
26. 00 27.00 1.00 POADERY ORE DARK BROWN 63. 26 3.34 4.50
27.00 28.00 1.00 POADERY ORE DARK BROMWN 62. 35 3.52 5.79
28.00 29.00 1.00 POADERY ORE DARK BROMWN 64. 29 2.28 3.82
29.00 30.00 1.00 POWDERY ORE DARK BROWN 65. 08 1.63 2.92
30. 00 31.00 1.00 POWNDERY ORE DARK BROWN 63. 96 1.78 2.37
31.00 32.00 1.00 POADERY ORE DARK BROMN 65. 34 1.18 1.35
32.00 33.00 1.00 POADERY ORE DARK BROMN 62. 58 2.86 3. 56
33.00 34.00 1.00 POADERY ORE DARK BROMWN 62. 05 3.76 3.99
34.00 35.00 1.00 POWNDERY ORE DARK BROWN 64.70 1.74 2.69
35.00 36.00 1.00 POWDERY ORE DARK BROWN 63. 90 1.48 2.29
36. 00 37.00 1.00 POADERY ORE DARK BROMWN 66. 80 1.30 1.50
37.00 38.00 1.00 POADERY ORE DARK BROMWN 63. 68 1.15 3.20
38. 00 39.00 1.00 POADERY ORE DARK BROMWN 64. 16 1. 47 2.33
39.00 40.00 1.00 HAEMATI TI C ORE DARK BROWN 64. 42 2.49 3.10
40. 00 41.00 1.00 HAEMATI TI C ORE DARK BROWN 65. 00 1.13 1.91
41. 00 42.00 1.00 HAEMATI TI C ORE DARK BROMWN 64. 95 1.48 2.07
42. 00 43.00 1.00 HAEMATI TI C ORE DARK BROMWN 65. 97 1.30 2.14
43. 00 44.00 1.00 HAEMATI T1 C ORE DARK BROMWN 66. 00 1.63 1.31
44.00 45.00 1.00 POWDERY ORE DARK BROWN 66. 62 1.06 1.47
45. 00 46.00 1.00 POWDERY ORE DARK BROWN 66. 86 0.94 1.28
46. 00 47.00 1.00 POADERY ORE DARK BROMWN 66. 85 0.94 1.52
47. 00 48.00 1.00 POADERY ORE DARK BROMWN 67.08 0.93 1.20
48. 00 49.00 1.00 POADERY ORE DARK BROMWN 67.00 0.85 0.95
49. 00 50.00 1.00 POWDERY ORE DARK BROWN 67. 14 0.72 0.70
50. 00 51.00 1.00 POWDERY ORE DARK BROWN 67.32 0.90 1.00
51. 00 52.00 1.00 POADERY ORE DARK BROWN 66. 74 1. 44 1.69
52.00 53.00 1.00 POADERY ORE DARK BROWN 67.13 1.15 1.39
53. 00 54.00 1.00 POADERY ORE DARK BROWN 67.32 1.02 1.26
54.00 55.00 1.00 POWDERY ORE DARK BROWN 67.04 1.04 1.30



ANNEXURE- | | | B/ 61

BOREHOLE NO MHGR- 21

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
55.00 56.00 1.00 POWDERY ORE DARK BROWN 67.34 0.72 0. 87

56. 00 57.00 1.00 POWDERY ORE DARK BROWN 67.58 0.78 0.75

57.00 58.00 1.00 POADERY ORE DARK BROMWN 67.30 0.72 0. 65

58. 00 59.00 1.00 POADERY ORE GREYI SH GREEN 66. 92 0. 67 0. 58

59. 00 60.00 1.00 POADERY ORE GREYI SH GREEN 66. 62 0.88 0.64

60. 00 61.00 1.00 POWNDERY ORE GREY!I SH GREEN 67.18 0.73 0.70

61. 00 62.00 1.00 POWNDERY ORE GREY!I SH GREEN 67. 16 0.76 0. 88

62. 00 63.00 1.00 POADERY ORE GREYI SH GREEN 67.11 0. 86 0.90

63. 00 64.00 1.00 POADERY ORE GREYI SH GREEN 67.49 0.79 0. 69

64. 00 65.00 1.00 POADERY ORE GREYI SH GREEN 67.97 0.81 0. 68

65. 00 66.00 1.00 POWNDERY ORE GREYI SH GREEN 67. 40 1.06 1.09

66. 00 67.00 1.00 POWDERY ORE GREY!I SH GREEN 65. 57 2. 64 3.31

67.00 68.00 1.00 POADERY ORE GREYI SH GREEN 65. 97 2.09 2.56

68. 00 69.00 1.00 POADERY ORE GREYI SH GREEN 67.21 1.18 1.30

69. 00 70.00 1.00 POADERY ORE GREYI SH GREEN 67.16 1.21 1.28

70. 00 71.00 1.00 POWDERY ORE GREY!I SH GREEN 66. 93 1. 46 1.50

71.00 72.00 1.00 POWDERY ORE GREY!I SH GREEN 65. 61 2.31 2.48

72.00 73.00 1.00 POADERY ORE GREYI SH GREEN 67.14 1.05 0. 87

73.00 74.00 1.00 POADERY ORE GREYI SH GREEN 66. 21 2.02 2.25

74.00 75.00 1.00 POADERY ORE GREYI SH GREEN 59. 36 5. 65 6.74

75.00 76.00 1.00 POWDERY ORE GREY!I SH GREEN 66. 93 1.49 1.74

76. 00 77.00 1.00 FERRUG NOUS CLAY YELLOW 16.23 32.88 29. 06 SAMPLE DEPTH : 76. 00-78. 00m
77.00 78.00 1.00 FERRUG NOUS CLAY YELLOW

78. 00 79.00 1.00 FERRUG NOUS CLAY YELLOW 14.34 34.22 29.71 SAMPLE DEPTH : 78. 00-80. 00m
79. 00 80.00 1.00 FERRUG NOUS CLAY YELLOW

80. 00 81.00 1.00 FERRUG NOUS CLAY YELLOW 12.46 35.79 30. 97 SAMPLE DEPTH : 80. 00-82. 00m
81. 00 82.00 1.00 FERRUG NOUS CLAY YELLOW

82.00 83.00 1.00 FERRUG NOUS CLAY YELLOW 22.86 28.18 25. 80 SAMPLE DEPTH : 82.00-84. 00m
83. 00 84.00 1.00 FERRUG NOUS CLAY YELLOW

84. 00 85.00 1.00 FERRUG NOUS CLAY YELLOW 19.18 30.47 26. 85 SAMPLE DEPTH : 84. 00-86. 00m
85. 00 86.00 1.00 FERRUG NOUS CLAY YELLOW



ANNEXURE- | | | B/ 62

BOREHOLE NO MHGR- 21

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
' FROM! TO ! (m ! ! ! ! ! ! !
86. 00 87.00 1.00 FERRUG NOUS CLAY YELLOW 24.32 26.00 23.06 SAMPLE DEPTH : 86. 00- 88. 00m
87.00 88.00 1.00 FERRUG NOUS CLAY YELLOW
88. 00 89.00 1.00 FERRUG NOUS CLAY YELLOW 23.72 26.25 23.15 SAMPLE DEPTH : 88. 00-90. 00m
89. 00 90.00 1.00 FERRUG NOUS CLAY YELLOW
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ANNEXURE- | | | B/ 63

DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE Cl RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)

BOREHOLE NO MHGR- 23

LATI TUDE : 1663794, 774 DATE OF COMMVENCEMENT : 22/02/ 16
LONG TUDE © 664770.278 DATE OF CLOSURE : 23/02/16
REDUCED LEVEL (M): 921. 112 DEPTH DRI LLED (M : 77.00
| DEPTH (M ! THI CK-! LI THOLOGY | COOORDETAILS | Fe ! SiQ ! A,0 ! REMARKS !
L I NESS ! ! I % | % | % | !
I FROM! TO ! (m ! I I I I I I
0.00 1.00 1.00 POADERY ORE GREYI SH BLACK 61.05 0.98 11.13
1. 00 2.00 1.00 POADERY ORE GREYI SH BLACK 60.09 0.86 12.68
2.00 3.00 1.00 POMDERY ORE GREY! SH BLACK 60.07 0.07 13.36
3. 00 4.00 1.00 POWERY ORE GREY! SH BLACK 59.54 1.33 13.11
4.00 5.00 1.00 POWERY ORE GREYI SH BLACK 60.09 1.71 11.73
5. 00 6.00 1.00 POADERY ORE GREYI SH BLACK 63.43  3.07 5.99
6. 00 7.00 1.00 POADERY ORE GREYI SH BLACK 64.87 3.52 2.89
7.00 8.00 1.00 SILICEOQUS | RON ORE DARK GREY 56.88 14.73 2. 64
8. 00 9.00 1.00 SILICEQUS | RON ORE DARK GREY 29.02 48.59 2.30
9.00 10.00 1.00 SILICEOUS | RON ORE DARK GREY 32.53 45.94 2.37
10.00 11.00 1.00 HAEMATITIC ORE DARK GREY 33.19 45.01 2.09
11.00 12.00 1.00 HAEMATITIC ORE DARK GREY 37.42 41.52 2.09
12.00 13.00 1.00 HAEMATITIC ORE DARK GREY 38.44 40.81 1.92
13.00 14.00 1.00 HAEMATITIC ORE DARK GREY 48.21 23.93 3. 40
14.00 15.00 1.00 HAEMATITIC ORE DARK GREY 40.80 39.23 1.98
15.00 16.00 1.00  SILICEOQUS | RON ORE LI GHT GREY 33.78 47.29 1.68 W TH BHQ CHI PS
16.00 17.00 1.00  SILICEOQUS | RON ORE LI GHT GREY 27.65 54.29 1.62 W TH BHQ CHI PS
17.00 18.00 1.00  SILICEOQUS | RON ORE LI GHT GREY 33.57 46.32 1.84 W TH BHQ CHI PS
18.00 19.00 1.00 SILICEOUS | RON ORE LI GHT GREY 33.69 46.03 2.20 WTH BHQ CHIPS
19.00 20.00 1.00 SILICEOUS | RON ORE LI GHT GREY 39.45 37.85 1.89 W TH BHQ CHI PS
20.00 21.00 1.00 SILICEOQUS | RON ORE LI GHT GREY 35.31 43.46 1.89 W TH BHQ CHI PS
21.00 22.00 1.00 SILICEOQUS | RON ORE LI GHT GREY 34.68 45.02 1.39 W TH BHQ CHI PS
22.00 23.00 1.00 SILICEOQUS | RON ORE LI GHT GREY 39.16 34.20 4.14 WTH BHQ CHI PS
23.00 24.00 1.00 SILICEOUS | RON ORE LI GHT GREY 36.99 39.41 3.08 WTH BHQ CHI PS



ANNEXURE- | | | B/ 64

BOREHOLE NO MHGR- 23

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I

24.00 25.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 33.96 44.23 2.84 WTH BHQ CHI PS

25.00 26.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 35.25 43.39 2.20 W TH BHQ CHI PS

26. 00 27.00 1.00 SI LI CEQUS | RON ORE LI GHT GREY 36.17 41.93 2.63 W TH BHQ CHI PS

27.00 28.00 1.00 SI LI CEQUS | RON ORE DARK BROMWN 36.64 40.31 2.23

28.00 29.00 1.00 SI LI CEQUS | RON ORE DARK BROMWN 35.37 43.31 2.19

29.00 30.00 1.00 SI LI CEQUS | RON ORE DARK BROWN 42.11 34.75 4. 33

30. 00 31.00 1.00 HAEMATI TI C ORE LI GHT BROWN 34.31 44.42 2.93

31.00 32.00 1.00 HAEMATI TI1 C ORE LI GHT BROMWN 38.27 39.06 2.49

32.00 33.00 1.00 HAEMATI TI1 C ORE LI GHT BROMWN 39.55 37.77 2.62

33.00 34.00 1.00 HAEMATI TI1 C ORE LI GHT BROWN 42.61 33.56 1.64

34.00 35.00 1.00 HAEMATI TI1 C ORE LI GHT BROMWN 43.59 34.85 1.37

35.00 36.00 1.00 SCFT LAM NATED ORE LI GHT BROWN 40.68 37.07 2.32

36. 00 37.00 1.00 SOFT LAM NATED ORE LI GHT BROMWN 41.43 35.12 1.88

37.00 38.00 1.00 HAEMATI TI C ORE DARK BROMWN 34.43 45.12 0.97

38. 00 39.00 1.00 HAEMATI TI C ORE DARK BROMWN 31.37 49.53 0.78

39.00 40.00 1.00 HAEMATI TI C ORE DARK BROWN 32.82 47.57 0. 67

40. 00 41.00 1.00 HAEMATI TI C ORE DARK BROWN 37.48 41.28 0.77

41. 00 42.00 1.00 HAEMATI TI C ORE DARK BROMWN 37.89 42.43 0. 66

42. 00 43.00 1.00 HAEMATI TI C ORE DARK BROWN 38.63 40.29 0.81

43. 00 44.00 1.00 HAEMATI TI C ORE DARK BROMWN 36.00 43.25 0.93

44.00 45.00 1.00 POWDERY ORE GREY 37.88 37.30 2.60

45. 00 46.00 1.00 POWDERY ORE GREY 32.60 45.56 2.65

46. 00 47.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 34.07 45.85 1.60

47. 00 48.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 34.57 45.12 0.92

48. 00 49.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 36.15 44.99 1.10

49. 00 50.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 33.51 47.21 0.81

50. 00 51.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 35.71 43.68 1.12

51. 00 52.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 39.42 40.07 1.14

52.00 53.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 32.22 49.36 0. 89

53. 00 54.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 34.36 47.17 0.83

54.00 55.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 35.06 45.67 1.53



ANNEXURE- | | | B/ 65

BOREHOLE NO MHGR- 23

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I

55.00 56.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 32.11 48.90 0. 86

56. 00 57.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 28.01 53.11 0.94

57.00 58.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 35.61 45.63 1.42

58. 00 59.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 35.84 45.09 1.38

59. 00 60.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 35.38 44.45 1.44

60. 00 61.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 32.04 50.79 0.95

61. 00 62.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 32.52 48.20 1.28

62. 00 63.00 1.00 FERRUG NOUS CLAY DARK BROMN 35.62 42.49 3.10

63. 00 64.00 1.00 FERRUG NOUS CLAY DARK BROMN 41.25 30.19 7.13

64. 00 65.00 1.00 FERRUG NOUS CLAY DARK BROMWN 45.02 21.18 9.11

65. 00 66.00 1.00 FERRUG NOUS CLAY DARK BROWN 25.09 27.08 22.40

66. 00 67.00 1.00 FERRUG NOUS CLAY DARK BROWN 25.18 27.13 22.33

67.00 68.00 1.00 SI LI CEQUS | RON ORE DARK GREY 52.99 15.36 7.43

68. 00 69.00 1.00 SI LI CEQUS | RON ORE DARK GREY 47.27 26.93 3.75

69. 00 70.00 1.00 SI LI CEQUS | RON ORE DARK GREY 46.22 29.88 2.84

70. 00 71.00 1.00 SI LI CEQUS | RON ORE DARK GREY 37.38 42.21 2.45

71.00 72.00 1.00 ALTERED BHQ LI GHT GREY 37.04 42.40 3.32

72.00 73.00 1.00 ALTERED BHQ LI GHT GREY 39.86 39.88 2.00

73.00 74.00 1.00 ALTERED BHQ LI GHT GREY 38.18 41.96 2.13

74.00 75.00 1.00 ALTERED BHQ LI GHT GREY 34.66 46.14 1.58

75.00 76.00 1.00 BHQ LI GHT GREY 32.86 48.52 1.78

76. 00 77.00 1.00 BHQ LI GHT GREY 37.06 42.36 1.11
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ANNEXURE- | | | B/ 66

DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE Cl RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M- No. 2148)

BOREHOLE NO MHGR- 24

LATI TUDE : 1663667. 740 DATE OF COWVMENCEMENT : 22/02/16
LONG TUDE : 664775.208 DATE OF CLOSURE . 25/02/16
REDUCED LEVEL (M : 922. 059 DEPTH DRI LLED (M . 105.00
' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS I Fe ! SO ! ALG ! REMARKS !
R L I NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
0. 00 1.00 1.00 HAEMATI Tl C ORE CHERRY RED 63. 66 1.18 4.50
1.00 2.00 1.00 HAEMATI Tl C ORE CHERRY RED 66. 87 0. 87 2.06
2.00 3.00 1.00 HAEMATI Tl C ORE CHERRY RED 67.06 0.78 1.24
3.00 4.00 1.00 PONDERY ORE GREY 68. 66 0. 66 0. 82
4.00 5.00 1.00 POADERY ORE GREY 68. 82 0.71 0. 69
5. 00 6.00 1.00 POADERY ORE GREY 68. 53 0. 67 0. 69
6. 00 7.00 1.00 POADERY ORE GREY 68. 57 0.72 0.93
7.00 8.00 1.00 POADERY ORE GREY 68. 58 0.76 0.91
8. 00 9.00 1.00 PONDERY ORE GREY 68. 49 0.70 0.95
9.00 10.00 1.00 POADERY ORE GREY 68. 44 0.76 1. 07
10. 00 11.00 1.00 POADERY ORE GREY 67. 46 0.72 1.81
11. 00 12.00 1.00 POADERY ORE GREY 67.80 0. 69 1.88
12.00 13.00 1.00 POADERY ORE GREY 67. 80 0.72 1.62
13. 00 14.00 1.00 POADERY ORE GREY 67.18 0.76 2.28
14.00 15.00 1.00 POADERY ORE GREY 66. 91 0.81 2.22
15. 00 16.00 1.00 POADERY ORE GREY 67.88 0.73 1.62
16. 00 17.00 1.00 POADERY ORE GREY 67. 84 0.73 1.47
17.00 18.00 1.00 POADERY ORE GREY 68. 01 0.72 1.39
18. 00 19.00 1.00 PONDERY ORE GREY 67.91 0.72 1. 47
19. 00 20.00 1.00 POWNDERY ORE GREY 67.67 0.75 1.85
20. 00 21.00 1.00 POADERY ORE GREY 67. 46 0.81 1.85
21.00 22.00 1.00 POADERY ORE GREY 65. 82 1.91 2.65
22.00 23.00 1.00 POADERY ORE GREY 67.07 0.83 2.00
23.00 24.00 1.00 POADERY ORE GREY 67.41 0.76 1.84



ANNEXURE- | | | B/ 67

BOREHOLE NO MHGR- 24

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
24.00 25.00 1.00 POWDERY ORE GREY 66. 31 1.07 2.25
25.00 26.00 1.00 POWDERY ORE GREY 67. 56 0. 80 1.87
26. 00 27.00 1.00 POADERY ORE GREY 67.77 0.81 1.73
27.00 28.00 1.00 POADERY ORE GREY 66. 63 1.25 2.38
28.00 29.00 1.00 POADERY ORE GREY 67.69 0.81 1.81
29.00 30.00 1.00 POWDERY ORE GREY 66. 59 0. 88 2.90
30. 00 31.00 1.00 POWNDERY ORE GREY 67. 37 0.77 2.47
31.00 32.00 1.00 POADERY ORE GREY 67.22 0.82 2.39
32.00 33.00 1.00 POADERY ORE GREY 67.11 0. 85 2.34
33.00 34.00 1.00 POADERY ORE GREY 67.33 1.05 1.88
34.00 35.00 1.00 POWNDERY ORE GREY 67.11 0.75 2.58
35.00 36.00 1.00 POWDERY ORE GREY 66. 97 0.75 2. 64
36. 00 37.00 1.00 POADERY ORE GREY 66. 93 0.76 2.61
37.00 38.00 1.00 POADERY ORE GREY 67. 86 0.74 1.61
38. 00 39.00 1.00 POADERY ORE GREY 67.70 0.76 1.76
39.00 40.00 1.00 POWDERY ORE GREY 67.78 0.72 1.69
40. 00 41.00 1.00 POWDERY ORE GREY 67.55 0.79 1.91
41. 00 42.00 1.00 POADERY ORE GREY 67.76 0.77 1.48
42. 00 43.00 1.00 POADERY ORE GREY 68. 05 0.75 1.24
43. 00 44.00 1.00 POADERY ORE GREY 67.77 0.75 1. 46
44.00 45.00 1.00 POWDERY ORE GREY 68. 16 0.76 1.28
45. 00 46.00 1.00 POWDERY ORE GREY 68. 51 0. 37 1.31
46. 00 47.00 1.00 POADERY ORE GREY 68. 25 0. 67 1.46
47. 00 48.00 1.00 POADERY ORE GREY 68. 41 0.27 1.53
48. 00 49.00 1.00 POADERY ORE GREY 66. 85 0. 69 1.40
49. 00 50.00 1.00 POWDERY ORE GREY 66. 71 0.77 1.26
50. 00 51.00 1.00 POWDERY ORE GREY 66. 59 0.81 1.34
51. 00 52.00 1.00 POADERY ORE GREY 66. 54 0.93 1.32
52.00 53.00 1.00 POADERY ORE GREY 65. 80 0.79 2.32
53. 00 54.00 1.00 POADERY ORE GREY 66. 29 0.83 1.59
54.00 55.00 1.00 POWDERY ORE GREY 65. 97 1.05 1.98



ANNEXURE- | | | B/ 68

BOREHOLE NO MHGR- 24

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
55.00 56.00 1.00 POWDERY ORE GREY 66. 20 0. 83 1.66
56. 00 57.00 1.00 POWDERY ORE GREY 66. 13 0.98 1.72
57.00 58.00 1.00 POADERY ORE GREY 65. 99 0. 86 2.08
58. 00 59.00 1.00 POADERY ORE GREY 66. 49 0. 85 1.44
59. 00 60.00 1.00 POADERY ORE GREY 67.16 0.87 1.73
60. 00 61.00 1.00 POWNDERY ORE GREY 67. 17 0. 85 1.51
61. 00 62.00 1.00 POWNDERY ORE GREY 68. 05 0.75 1.16
62. 00 63.00 1.00 POADERY ORE GREY 68. 03 0.71 1.11
63. 00 64.00 1.00 POADERY ORE GREY 68. 26 0. 69 0.98
64. 00 65.00 1.00 POADERY ORE GREY 67.81 0.77 1.18
65. 00 66.00 1.00 POWDERY ORE GREY 67. 84 0.75 1.06
66. 00 67.00 1.00 POWDERY ORE GREY 67. 64 0.79 1.19
67.00 68.00 1.00 POADERY ORE GREY 68. 29 0.73 1.01
68. 00 69.00 1.00 POADERY ORE GREY 68. 10 0.72 1.05
69. 00 70.00 1.00 POADERY ORE GREY 67.99 0.77 1.11
70. 00 71.00 1.00 POWDERY ORE GREY 67. 84 0.73 1.21
71.00 72.00 1.00 POWDERY ORE GREY 67.72 0.73 1.18
72.00 73.00 1.00 POADERY ORE GREY 67.96 0.72 1.16
73.00 74.00 1.00 POADERY ORE GREY 67.79 0.73 1.29
74.00 75.00 1.00 POADERY ORE GREY 66. 96 1.91 1.58
75.00 76.00 1.00 POWDERY ORE GREY 67.74 0.93 1.30
76. 00 77.00 1.00 POWDERY ORE GREY 66. 79 0. 83 2.62
77.00 78.00 1.00 POADERY ORE GREY 67.74 0.76 1.26
78. 00 79.00 1.00 POADERY ORE GREY 67.53 0.84 1.39
79. 00 80.00 1.00 POADERY ORE GREY 68. 01 0.73 1.16
80. 00 81.00 1.00 POWDERY ORE GREY 67.63 0.76 1.37
81. 00 82.00 1.00 POWDERY ORE GREY 67.82 0.81 1.37
82.00 83.00 1.00 POADERY ORE GREY 67.62 0.79 1.95
83. 00 84.00 1.00 POADERY ORE GREY 67.72 0.76 1.50
84. 00 85.00 1.00 POADERY ORE GREY 68. 07 0.70 1.88
85. 00 86.00 1.00 POWDERY ORE GREY 67.58 0.78 2.08



| DEPTH (M ! THI CK-! LI THOLOGY
Do I NESS !
I FROM! TO ! (m) !

1
1
1
1.
1.00 HAEMATI T1 C CRE
1.00 HAEMATI TI C ORE
1.00 HAEMATI TI C ORE
1.00 HAEMATI TI1 C ORE
1.00 HAEMATI TI1 C ORE
95. 00 96.00 1.00 HAEMATI TI1 C ORE
1.00 HAEMATI TI C ORE
1.00 HAEMATI TI C ORE
1
1
1
1
1
1
1

.00 BHQ
.00 BHQ
.00 BHQ
.00 BHQ
.00 BHQ
.00 BHQ
.00 BHQ

ANNEXURE- | | | B/ 69

BOREHOLE NO MHGR- 24

I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS

! ! % ! % ! % !

I I I I I

GREY 67.75 0.81 2.16

GREY 67. 66 0.72 2.45

GREY 64. 36 0.78 5.19

GREY 67. 84 0. 80 1.38

DARK BROMWN 59. 93 0. 88 11. 43

DARK BROWN 54. 38 8. 33 13.78

DARK BROWN 50.20 11.14 16. 25

DARK BROMN 55. 65 7.34 12. 46

DARK BROMN 61. 22 5.31 6. 38

DARK BROMWN 63. 54 2.40 5.13

DARK BROWN 62. 82 5.31 1.81

DARK BROWN 38.07 43.30 1.28 SILICl FI ED

LI GHT BROWN 27.87 39.30 15.71 OCC. SHALE PI ECES
LI GHT BROWN 27.94 37.07 17.04 OCC. SHALE PI ECES
LI GHT BROMWN 36.93 38.25 8.02 OCC. SHALE PI ECES
LI GHT BROWN 42.28 38.26 0. 96

LI GHT BROWN 39.28 42.06 0. 85

LI GHT BROWN 38.08 43.97 0.79

LI GHT BROWN 45. 05 34.57 0. 80

136



ANNEXURE- | | 1 B/ 70

DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE ClI RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)

BOREHOLE NO MHGR- 25

LATI TUDE 1664014. 228 DATE OF COMMENCEMENT : 22/02/16
LONG TUDE :  664559. 338 DATE OF CLOSURE 22/ 02/ 16
REDUCED LEVEL (M : 941. 628 DEPTH DRI LLED (M 97. 00
' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS I Fe ! SO ! ALG ! REMARKS !
R L I NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
0. 00 1.00 1.00 HAEMATI Tl C ORE CHERRY RED 53. 68 4.00 10. 65
1.00 2.00 1.00 HAEMATI Tl C ORE CHERRY RED 50. 00 3. 46 12. 20
2.00 3.00 1.00 HAEMATI Tl C ORE CHERRY RED 57.99 1.99 8.54
3.00 4.00 1.00 HAEMATI TI C ORE DARK BROMN 50.72 4.19 11.91
4.00 5.00 1.00 HAEMATI TI C ORE DARK BROMN 56. 61 1.89 6. 39
5. 00 6.00 1.00 HAEMATI Tl C ORE DARK BROMN 54. 24 2.70 9.02
6. 00 7.00 1.00 HAEMATI Tl C ORE DARK BROMN 55. 60 3.06 8. 65
7.00 8.00 1.00 HAEMATI Tl C ORE DARK BROMN 62.12 1.05 4. 65
8. 00 9.00 1.00 HAEMATI TI C ORE DARK BROWN 59. 41 1. 27 3.97
9. 00 10.00 1.00 HAEMATI TI C ORE DARK BROMN 60. 80 2.12 4.68
10. 00 11.00 1.00 HAEMATI Tl C ORE DARK BROMN 63. 59 1.58 3.40
11. 00 12.00 1.00 HAEMATI TI C ORE DARK BROMN 60. 31 1.30 6.41
12.00 13.00 1.00 HAEMATI Tl C ORE DARK BROMN 61. 35 1. 68 5.91
13. 00 14.00 1.00 POADERY ORE DARK GREY 60. 57 1.04 7.49
14. 00 15.00 1.00 POADERY ORE DARK GREY 62. 06 0. 88 5.51
15. 00 16.00 1.00 POADERY ORE DARK GREY 64. 67 0. 89 2.88
16. 00 17.00 1.00 POADERY ORE DARK GREY 62. 00 1.30 5.64
17.00 18.00 1.00 POADERY ORE DARK GREY 63. 45 0.76 4.81
18. 00 19.00 1.00 PONDERY ORE DARK GREY 66. 14 0.82 2.06
19. 00 20.00 1.00 POWNDERY ORE DARK GREY 60. 75 8. 20 2.64
20. 00 21.00 1.00 POADERY ORE DARK GREY 65. 83 0.64 2.08
21.00 22.00 1.00 POADERY ORE DARK GREY 66. 11 0.63 1.77
22.00 23.00 1.00 POADERY ORE DARK GREY 65. 46 0.85 2.66
23.00 24.00 1.00 POADERY ORE DARK GREY 64. 03 0.79 3.24



ANNEXURE- | | | B/ 71

BOREHOLE NO MHGR- 25

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
24.00 25.00 1.00 POWDERY ORE DARK GREY 66. 36 1.62 2.13
25.00 26.00 1.00 POWDERY ORE DARK GREY 65.79 0. 67 1.86
26. 00 27.00 1.00 POADERY ORE DARK GREY 66. 29 0.71 1.54
27.00 28.00 1.00 POADERY ORE DARK GREY 66. 89 0.92 1.51
28.00 29.00 1.00 POADERY ORE DARK GREY 65.72 1.13 2.22
29.00 30.00 1.00 POWNDERY ORE DARK GREY 67.59 0. 69 0.93
30. 00 31.00 1.00 POWNDERY ORE DARK GREY 67.53 0.78 1.13
31.00 32.00 1.00 POADERY ORE DARK GREY 67.88 0. 67 0.92
32.00 33.00 1.00 POADERY ORE DARK GREY 67.73 0. 60 0.82
33.00 34.00 1.00 POADERY ORE DARK GREY 67.06 0.72 1.30
34.00 35.00 1.00 POWNDERY ORE DARK GREY 67.05 0.74 1.22
35.00 36.00 1.00 POWDERY ORE DARK GREY 67.02 0. 67 1.10
36. 00 37.00 1.00 POADERY ORE DARK GREY 67.12 0. 68 0.99
37.00 38.00 1.00 POADERY ORE DARK GREY 67.14 0.74 1.13
38. 00 39.00 1.00 POADERY ORE DARK GREY 67.08 0.72 1.22
39.00 40.00 1.00 POWDERY ORE DARK GREY 66. 54 0.74 1.35
40. 00 41.00 1.00 POWDERY ORE DARK GREY 67.21 0. 65 1.14
41. 00 42.00 1.00 POADERY ORE DARK GREY 67.16 0. 69 1.17
42. 00 43.00 1.00 POADERY ORE DARK GREY 67.35 0.75 1.09
43. 00 44.00 1.00 POADERY ORE DARK GREY 67.36 0. 67 1.16
44.00 45.00 1.00 POWDERY ORE DARK GREY 67.38 0.76 1.13
45. 00 46.00 1.00 POWDERY ORE DARK GREY 67.24 0.74 1.52
46. 00 47.00 1.00 POADERY ORE DARK GREY 67.79 0.70 0.83
47. 00 48.00 1.00 POADERY ORE DARK GREY 66. 63 0.74 1.10
48. 00 49.00 1.00 POADERY ORE DARK GREY 66. 58 0.73 1.34
49. 00 50.00 1.00 POWDERY ORE DARK GREY 64. 85 0. 86 2.25
50. 00 51.00 1.00 POWDERY ORE DARK GREY 66. 51 0.77 1.41
51. 00 52.00 1.00 POADERY ORE DARK GREY 67.09 0.79 1.08
52.00 53.00 1.00 POADERY ORE DARK GREY 66. 84 0.77 0.97
53. 00 54.00 1.00 POADERY ORE DARK GREY 66. 64 0.79 0. 89
54.00 55.00 1.00 POWDERY ORE DARK GREY 65. 25 1.55 2.46



ANNEXURE- | 1 1 B/ 72

BOREHOLE NO MHGR- 25

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I

55.00 56.00 1.00 FERRUG NOUS CLAY GREYI SH WHI TE- BR 10.78 36.43 31. 64

56. 00 57.00 1.00 FERRUG NOUS CLAY GREYI SH WHI TE- BR 10.19 36.93 32.23 SAMPLE DEPTH : 56. 00-59. 00m

57.00 58.00 1.00 FERRUG NOUS CLAY GREYI SH VHI TE- BR

58. 00 59.00 1.00 FERRUG NOUS CLAY GREYI SH WHI TE- BR

59. 00 60.00 1.00 FERRUG NOUS CLAY GREYI SH VHI TE- BR 10.15 36.92 31.81 SAMPLE DEPTH : 59. 00-62. 00m

60. 00 61.00 1.00 FERRUG NOUS CLAY GREYI SH WHI TE- BR

61. 00 62.00 1.00 FERRUG NOUS CLAY GREYI SH WHI TE- BR

62. 00 63.00 1.00 FERRUG NOUS CLAY GREYI SH VWHI TE- BR 10.02 37.61 33. 24 SAMPLE DEPTH : 62. 00-64. 00m

63. 00 64.00 1.00 FERRUG NOUS CLAY GREYI SH VWHI TE- BR

64. 00 65.00 1.00 FERRUG NOUS CLAY GREYI SH WHI TE- BR 6.92 39.71 33. 83 SAMPLE DEPTH : 64. 00-66. 00m

65. 00 66.00 1.00 FERRUG NOUS CLAY GREYI SH WHI TE- BR

66. 00 67.00 1.00 POWDERY ORE YELLOW SH BROMN 52.53 7.03 17.53

67.00 68.00 1.00 POADERY ORE DARK GREY 67.57 1.11 1.39

68. 00 69.00 1.00 POADERY ORE DARK GREY 67.91 0.71 0. 88

69. 00 70.00 1.00 POADERY ORE DARK GREY 68. 16 0.76 0.92

70. 00 71.00 1.00 POWDERY ORE DARK GREY 68. 11 0. 67 0. 88

71.00 72.00 1.00 POWDERY ORE DARK GREY 67.43 0.70 1.14

72.00 73.00 1.00 POADERY ORE DARK GREY 67. 80 0.76 0.95

73.00 74.00 1.00 POADERY ORE GREY 66. 51 0.93 1.89

74.00 75.00 1.00 POADERY ORE GREY 67.62 0. 86 1.26

75.00 76.00 1.00 POWDERY ORE GREY 64. 66 2.04 5.03

76. 00 77.00 1.00 POWDERY ORE GREY 66. 46 1.22 2.87

77.00 78.00 1.00 POADERY ORE GREY 65. 20 1.50 4.57

78. 00 79.00 1.00 POADERY ORE GREY 66. 56 0. 68 3.53

79. 00 80.00 1.00 POADERY ORE GREY 66. 20 0. 69 4.55

80. 00 81.00 1.00 POWDERY ORE GREY 65. 70 0. 56 4.74

81. 00 82.00 1.00 POWDERY ORE GREY 50. 48 8. 97 17.33

82.00 83.00 1.00 POADERY ORE GREY 64.19 1.40 6. 01

83. 00 84.00 1.00 POADERY ORE GREY 64. 45 1.93 5.12

84. 00 85.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 64. 29 2.95 5.02

85. 00 86.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 63. 07 3.40 5.51



ANNEXURE- | | 1 B/ 73

BOREHOLE NO MHGR- 25

' DEPTH (M ! THI CK-! LI THOLOGY | COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I

86. 00 87.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 65. 37 1.97 1.78

87.00 88.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 65. 80 2.16 1.38

88. 00 89.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 63. 83 4.10 1.50

89. 00 90.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 56.38 13.52 1.53

90. 00 91.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 37.81 41.82 1.31

91. 00 92.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 37.72 41.50 1.14

92.00 93.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 35.08 44.84 1.15

93. 00 94.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 42.19 37.06 1.38

94. 00 95.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 39.09 40.62 1.16

95. 00 96.00 1.00 ALTERED BHQ LI GHT BROWN 38.22 41.57 1. 47

96. 00 97.00 1.00 ALTERED BHQ LI GHT BROWN 40.62 38.98 1.40

140



ANNEXURE- | | | B/ 74

DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE Cl RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)

BOREHOLE NO MHGR- 26

LATI TUDE : 1663651. 200 DATE OF COMMENCEMENT : 23/02/16
LONG TUDE © 664449. 427 DATE OF CLOSURE . 23/02/16
REDUCED LEVEL (M: 968. 337 DEPTH DRI LLED (M : 55. 00
' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS I Fe ! SO ! ALG ! REMARKS !
R L I NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
0. 00 1.00 1.00 LATERI TE DARK BROWN 39.14 11.74 10. 24
1.00 2.00 1.00 LATERI TE DARK BROMN 40. 77 8. 15 8.79
2.00 3.00 1.00 SHALY ORE REDDI SH BROMN 48. 12 4.39 6. 00
3.00 4.00 1.00 SHALY ORE REDDI SH BROMN 46. 01 6. 35 6. 90
4.00 5.00 1.00 SHALY ORE REDDI SH BROMN 45. 44 3.98 6. 38
5. 00 6.00 1.00 SHALY ORE REDDI SH BROMN 44. 44 4.19 6. 81
6. 00 7.00 1.00 SHALY ORE REDDI SH BROMN 49. 03 2.60 5.03
7.00 8.00 1.00 SHALY ORE REDDI SH BROMN 48. 40 2.34 5.15
8. 00 9.00 1.00 SHALY ORE REDDI SH BROMN 45. 47 2.87 5.96
9.00 10.00 1.00 SHALY ORE REDDI SH BROMAN 50. 59 3.16 4. 66
10. 00 11.00 1.00 FERRUG NOUS SHALE YELLOW SH BROMN 36. 15 3.12 9.53
11. 00 12.00 1.00 FERRUG NOUS SHALE YELLOW SH BROWN 36. 44 3.05 9.32
12.00 13.00 1.00 FERRUG NOUS SHALE YELLOW SH BROMN 34. 48 3.12 10. 29
13.00 14.00 1.00 SHALY ORE REDDI SH BROMN 50. 25 2.16 4.81 OCC. ORE PI ECES
14. 00 15.00 1.00 SHALY ORE REDDI SH BROMN 50. 42 5.03 5.09 OCC. ORE PI ECES
15. 00 16.00 1.00 SHALY ORE REDDI SH BROMN 44. 66 2.52 5.94 OCC. ORE PI ECES
16. 00 17.00 1.00 FERRUG NOUS SHALE DARK BROMN 35.58 13.28 13.05
17.00 18.00 1.00 FERRUG NOUS CLAY DARK BROMN 41.22 12.15 9.83
18. 00 19.00 1.00 FERRUG NOUS CLAY DARK BROMWN 40.21 11.72 10. 48
19. 00 20.00 1.00 FERRUG NOUS CLAY DARK BROMN 40.34 12.16 10. 77 W TH ORE PI ECES
20. 00 21.00 1.00 FERRUG NOUS CLAY DARK BROMN 39.32 11.95 11. 37 W TH ORE PI ECES
21.00 22.00 1.00 FERRUG NOUS CLAY DARK BROMN 43. 27 9.01 8. 89 W TH ORE PI ECES
22.00 23.00 1.00 FERRUG NOUS CLAY DARK BROMN 28.71 21.49 18.73
23.00 24.00 1.00 FERRUG NOUS CLAY DARK BROMN 32.45 17.35 16. 17



ANNEXURE- | | | B/ 75

BOREHOLE NO MHGR- 26

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
24.00 25.00 1.00 FERRUG NOUS CLAY DARK BROWN 25.49 21.53 20. 21
25.00 26.00 1.00 SI LI CEQUS | RON ORE DARK BROWN 45. 69 8. 89 7.83 W TH FE CLAY
26. 00 27.00 1.00 SI LI CEQUS | RON ORE DARK BROMWN 40. 89 9.71 9.52 W TH FE CLAY
27.00 28.00 1.00 SI LI CEQUS | RON ORE DARK BROMWN 40.35 11.07 10. 39 W TH FE CLAY
28.00 29.00 1.00 SI LI CEQUS | RON ORE DARK BROMWN 34.17 15.06 13. 80 W TH FE CLAY
29.00 30.00 1.00 FERRUG NOUS CLAY DARK BROWN 33.28 16.18 14.54 WTH SI LI CA PI ECES
30. 00 31.00 1.00 FERRUG NOUS CLAY DARK BROWN 33.73 11.99 12. 87 W TH SI LI CA PI ECES
SAMPLE DEPTH : 30. 00-32. 00m
31.00 32.00 1.00 FERRUG NOUS CLAY LI GHT BROMWN
32.00 33.00 1.00 FERRUG NOUS CLAY LI GHT BROWN 38.21 12.81 11. 28 SAMPLE DEPTH : 32.00-34. 00m
33.00 34.00 1.00 FERRUG NOUS CLAY LI GHT BROWN
34.00 35.00 1.00 FERRUG NOUS CLAY LI GHT BROWN 34.68 18.89 19. 41 SAMPLE DEPTH : 34. 00- 36. 00m
35.00 36.00 1.00 FERRUG NOUS CLAY LI GHT BROMWN
36. 00 37.00 1.00 FERRUG NOUS CLAY LI GHT BROWN 40.74 14.59 12.12 SAMPLE DEPTH : 36. 00-38. 00m
37.00 38.00 1.00 FERRUG NOUS CLAY LI GHT BROWN
38. 00 39.00 1.00 FERRUG NOUS CLAY LI GHT BROWN 35.56 16.07 14. 85 SAMPLE DEPTH : 38. 00-40. 00m
39.00 40.00 1.00 FERRUG NOUS CLAY LI GHT BROWN
40. 00 41.00 1.00 FERRUG NOUS CLAY LI GHT BROWN 33.91 16.17 14. 67 SAMPLE DEPTH : 40. 00-42. 00m
41. 00 42.00 1.00 FERRUG NOUS CLAY LI GHT BROWN
42. 00 43.00 1.00 FERRUG NOUS CLAY YELLOW SH BROMN 27.09 21.68 19. 26 SAMPLE DEPTH : 42.00-44. 00m
43. 00 44.00 1.00 FERRUG NOUS CLAY YELLOW SH BROMN
44.00 45.00 1.00 FERRUG NOUS CLAY LI GHT BROWN 17.14 22.70 22.89 SAMPLE DEPTH : 44.00-46. 00m
45. 00 46.00 1.00 FERRUG NOUS CLAY LI GHT BROWN
46. 00 47.00 1.00 FERRUG NOUS CLAY LI GHT BROWN 17.85 22.52 22.74 SAMPLE DEPTH : 46. 00-48. 00m
47. 00 48.00 1.00 FERRUG NOUS CLAY LI GHT BROWN
48. 00 49.00 1.00 FERRUG NOUS CLAY LI GHT BROWN 39.32 10.44 11.03 SAMPLE DEPTH : 48. 00-50. 00m
49. 00 50.00 1.00 FERRUG NOUS CLAY LI GHT BROWN
50. 00 51.00 1.00 FERRUG NOUS CLAY LI GHT BROWN 20.56 22.46 21.42 SAMPLE DEPTH : 50. 00-52. 00m
51. 00 52.00 1.00 FERRUG NOUS CLAY LI GHT BROWN
52.00 53.00 1.00 FERRUG NOUS CLAY LI GHT BROWN 19.88 22.58 21.62 SAMPLE DEPTH : 52. 00-55. 00m
53. 00 54.00 1.00 FERRUG NOUS CLAY LI GHT BROWN
54.00 55.00 1.00 FERRUG NOUS CLAY LI GHT BROWN



ANNEXURE- | | | B/ 76

DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE ClI RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)

BOREHOLE NO MHGR- 28

LATI TUDE : 1663754.176 DATE OF COMMENCEMENT : 23/02/16
LONG TUDE . 664412. 986 DATE OF CLOSURE : 23/02/16
REDUCED LEVEL (M : 962. 158 DEPTH DRI LLED (M : 80. 00
' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS I Fe ! SO ! ALG ! REMARKS !
R R I NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
0. 00 1.00 1.00 POADERY ORE CGREY 53.31 3.24 4. 47
1.00 2.00 1.00 POADERY ORE DARK GREY 49. 95 3.33 5. 00
2.00 3.00 1.00 POADERY ORE DARK GREY 53.41 2.22 4.06
3.00 4.00 1.00 POADERY ORE DARK GREY 36.29 13.77 14.84 W TH SHALE PI ECES
4.00 5.00 1.00 POADERY ORE DARK GREY 37.63 12.60 13. 89 W TH SHALE PI ECES
5. 00 6.00 1.00 POADERY ORE DARK GREY 52.90 2.05 4.16
6. 00 7.00 1.00 POADERY ORE DARK GREY 54. 46 4.72 4.72
7.00 8.00 1.00 POADERY ORE GREY 41.14 11.24 12. 68
8. 00 9.00 1.00 PONDERY ORE GREY 47.16 10.59 8.02
9. 00 10.00 1.00 POADERY ORE GREY 50. 43 8. 36 6.42
10. 00 11.00 1.00 POADERY ORE GREY 43.33 11.39 10. 08
11. 00 12.00 1.00 POADERY ORE GREY 46. 24 9.93 8. 66
12.00 13.00 1.00 POADERY ORE GREY 51.70 5.63 4.91
13.00 14.00 1.00 POADERY ORE GREY 54. 28 4. 47 3.90
14. 00 15.00 1.00 POADERY ORE DARK BROMN 54.57 3.78 3.75 W TH HAEMATI TI C ORE PI ECES
15. 00 16.00 1.00 POADERY ORE DARK BROMN 50. 84 4.28 4.75
16. 00 17.00 1.00 POADERY ORE DARK BROMN 40. 93 3.03 6.48
17.00 18.00 1.00 POADERY ORE DARK BROMWN 41.19 2.53 12.08
18. 00 19.00 1.00 POWNDERY ORE DARK BROMN 56. 47 2.14 6. 00
19. 00 20.00 1.00 POADERY ORE DARK BROMN 54. 86 2.22 7.17
20. 00 21.00 1.00 SHALY ORE YELLOW SH BROMN 29. 49 3.45 20.41
21.00 22.00 1.00 SHALY ORE YELLOW SH BROMN 56.01 1.73 6. 32
22.00 23.00 1.00 POADERY ORE DARK GREY 62. 33 1.09 3.57
23.00 24.00 1.00 POADERY ORE DARK GREY 60. 76 1.23 3.72



ANNEXURE- | I | B/ 77

BOREHOLE NO MHGR- 28

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
24.00 25.00 1.00 POWDERY ORE DARK GREY 51. 13 1.44 7.92

25.00 26.00 1.00 POWDERY ORE DARK GREY 54.18 1.71 6. 05

26. 00 27.00 1.00 POADERY ORE DARK GREY 55.12 1.49 5.35

27.00 28.00 1.00 POADERY ORE DARK GREY 53. 83 1.64 6. 54

28.00 29.00 1.00 POADERY ORE DARK GREY 57.79 1. 46 4.68

29.00 30.00 1.00 POWNDERY ORE DARK GREY 57.10 1.51 4.45

30. 00 31.00 1.00 POWNDERY ORE DARK GREY 46. 29 2.07 9. 64

31.00 32.00 1.00 POADERY ORE DARK GREY 45. 49 7.40 10. 71

32.00 33.00 1.00 POADERY ORE DARK GREY 47. 05 2.34 10. 00

33.00 34.00 1.00 POADERY ORE DARK GREY 56. 23 1.72 5. 60 W TH SHALE PI ECES
34.00 35.00 1.00 POWNDERY ORE DARK GREY 56. 23 1.61 5. 68 W TH SHALE PI ECES
35.00 36.00 1.00 POWDERY ORE DARK GREY 52.16 1.73 7.55

36. 00 37.00 1.00 HAEMATI TI1 C ORE DARK BROMWN 52.31 1.71 7.91

37.00 38.00 1.00 HAEMATI TI C ORE DARK BROMWN 52.15 1.80 7.70

38. 00 39.00 1.00 HAEMATI TI C ORE DARK BROMWN 55. 25 1.57 6.32

39.00 40.00 1.00 HAEMATI TI C ORE DARK BROWN 57.45 1.55 4.72

40. 00 41.00 1.00 HAEMATI TI C ORE DARK BROMN 56. 40 1.47 5.50

41. 00 42.00 1.00 HAEMATI TI C ORE DARK BROMWN 56. 59 3.94 5.52

42. 00 43.00 1.00 HAEMATI TI C ORE DARK BROMWN 59.11 1.58 4.06

43. 00 44.00 1.00 POADERY ORE DARK GREY 51. 43 1.59 8.03

44.00 45.00 1.00 POWDERY ORE DARK GREY 56. 41 1.61 4.64

45. 00 46.00 1.00 HAEMATI TI C ORE YELLOW SH BROMN 49. 68 4.05 8.59

46. 00 47.00 1.00 HAEMATI TI1 C ORE YELLOW SH BROAN 51.74 1.70 7.34

47. 00 48.00 1.00 POADERY ORE YELLOW SH BROMN 45. 39 1.38 12. 29

48. 00 49.00 1.00 POADERY ORE YELLOW SH BROMN 46. 44 1.43 11. 17

49. 00 50.00 1.00 POWDERY ORE YELLOW SH BROMN 31. 28 1.57 22.27

50. 00 51.00 1.00 POWDERY ORE DARK BROWN 36. 61 1.54 19. 02

51. 00 52.00 1.00 POADERY ORE DARK BROMWN 50. 43 1.47 11. 08

52.00 53.00 1.00 POADERY ORE DARK BROWN 51.31 1.23 11. 09

53. 00 54.00 1.00 POADERY ORE DARK BROWN 51.11 1.42 10. 17

54.00 55.00 1.00 POWDERY ORE DARK BROWN 39. 56 2.37 15.19



| DEPTH (M ! THI CK-! LI THOLOGY
D I NESS !

I FROM! TO ! (m) !

55.00 56.00 1.00 POWDERY ORE

56.00 57.00 1.00 POWDERY ORE

57.00 58.00 1.00 FERRUG NOUS SHALE

. 00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS

FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS

.00 FERRUG NOUS

ANNEXURE- | | | B/ 78

BOREHOLE NO MHGR- 28

| COLOR DETAILS ! Fe ! SiO, ! A,0 !
! I 9% 1 % | % |
| | | | |
DARK BROMN 51.51 2.07 8. 42
DARK BROMN 48.69 5.65 10.09
DARK BROWN 25.90 20.21 21.66

SAMPLE
LI GHT BROWN
LI GHT BROWN 23.01 20.35 22.84 SAMVPLE
LI GHT BROWN
LI GHT BROWN 20.30 20.38 24.03 SAMPLE
LI GHT BROWN
LI GHT BROWN 17.04 21.40 24.41 SAMPLE
LI GHT BROWN
LI GHT BROWN 18.07 20.73 24.64 SAMPLE
LI GHT BROWN
LI GHT BROWN 19.45 20.65 24.20 SAMPLE
LI GHT BROWN
LI GHT BROWN 28.81 20.36 20.09 SAMPLE
LI GHT BROWN
LI GHT BROWN 16.80 20.64 25.45  SAMPLE
LI GHT BROWN
LI GHT BROWN 11.88 20.40 27.89 SAMPLE
LI GHT BROWN
LI GHT BROWN 17.83 19.97 25.68  SAMPLE
LI GHT BROWN
LI GHT BROMN
LI GHT BROMN 16.05 19.32 27.17 SAMPLE
LI GHT BROWN

W TH SHALE PI ECES
W TH SHALE PI ECES

DEPTH : 57. 00-59. 00m

DEPTH : 59. 00-61. 00m

DEPTH : 61. 00-63. 00m

DEPTH : 63. 00-65. 00m

DEPTH : 65. 00-67. 00m

DEPTH : 67.00-69. 00m

DEPTH : 69.00-71. 00m

DEPTH : 71.00-73. 00m

DEPTH : 73.00-75. 00m

DEPTH : 75.00-78. 00m

145



ANNEXURE- | I 1 B/ 79

DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE Cl RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)

LATI TUDE
LONG TUDE :
REDUCED LEVEL (M):

1663610. 379
664697. 339
950. 016

BOREHOLE NO MHGR- 29

DATE OF COMMENCEMENT :
DATE OF CLOSURE
DEPTH DRI LLED (M

23/ 02/ 16
23/ 02/ 16
80. 00

| | NESS |

HAEMATI TI
HAEMATI TI
HAEMATI TI
HAEMATI TI
HAEMATI TI
HAEMATI TI
HAEMATI TI
HAEMATI TI
HAEMATI TI C ORE

C
C
C
C
C
C
C
C

I COLOR DETAILS ! Fe ! SO | A ! REMARKS

I I % | % | % |

I I I I I

DARK GREY 67.52 1.02 1.21

DARK GREY 67.42 0. 66 1.42

DARK GREY 67.89 0.68 1. 00

DARK GREY 68. 61 0.59 0.71

DARK GREY 68.71 0.59 0. 68

DARK GREY 68. 66 0. 55 0.54

DARK GREY 69. 00 0. 58 0. 20

DARK GREY 67.29 0.99 0. 90

DARK GREY 67.98 0. 64 0.99

DARK GREY 69. 09 0. 53 0.20

DARK GREY 68. 99 0.62 0. 36

DARK GREY 67.95 0.79 0.92

DARK GREY 68. 95 0. 60 0.51

DARK GREY 68. 01 0.59 0.99

DARK GREY 68. 13 0.52 1.06

DARK GREY 65. 77 1.32 2.34 WTH ORE PI ECES
DARK GREY 67.95 0.63 0.94 W TH ORE PI ECES
DARK GREY 68. 33 0.62 0.71 W TH ORE PI ECES
DARK GREY 68. 56 0. 53 0. 56 W TH ORE PI ECES
DARK GREY 68. 29 0. 56 0. 80 W TH ORE PI ECES
DARK GREY 68. 34 0.53 0.81 W TH ORE PI ECES
DARK BROWN 67.93 0. 65 0. 88

DARK BROWN 67.74 0.58 1.14

DARK BROWN 68. 55 0.59 0. 57



ANNEXURE- | | | B/ 80

BOREHOLE NO. MHGR- 29

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I

24.00 25.00 1.00 HAEMATI TI C ORE DARK BROWN 67. 46 0.62 1.12

25.00 26.00 1.00 HAEMATI TI C ORE DARK BROMN 67.52 0. 67 1.05

26. 00 27.00 1.00 HAEMATI TI1 C ORE DARK BROMWN 66. 67 0.63 1.74

27.00 28.00 1.00 HAEMATI TI1 C ORE DARK BROMWN 67.11 0. 58 1.58

28.00 29.00 1.00 HAEMATI T1 C CRE DARK BROMWN 66. 57 0.82 1.71

29.00 30.00 1.00 HAEMATI TI C ORE DARK BROWN 66. 11 0. 69 2.14

30. 00 31.00 1.00 HAEMATI TI C ORE DARK BROWN 61.76 0. 84 3.55

31.00 32.00 1.00 HAEMATI TI1 C ORE DARK BROMN 62.94 0. 88 2.85

32.00 33.00 1.00 HAEMATI TI1 C ORE DARK BROMN 62. 83 0. 85 2.80

33.00 34.00 1.00 HAEMATI TI1 C ORE DARK BROMWN 61. 90 0.81 2.82

34.00 35.00 1.00 HAEMATI TI C ORE DARK BROWN 62. 08 0. 83 2.98

35.00 36.00 1.00 HAEMATI TI C ORE DARK BROWN 53. 11 0.87 7.71

36. 00 37.00 1.00 HAEMATI TI1 C ORE DARK BROWN 42.70 1.89 13.91

37.00 38.00 1.00 HAEMATI TI C ORE DARK BROMWN 51. 07 0.91 8.73

38. 00 39.00 1.00 HAEMATI TI C ORE DARK BROMWN 46. 63 1.72 10. 61

39.00 40.00 1.00 HAEMATI TI C ORE DARK BROWN 56. 28 0.94 5.76

40. 00 41.00 1.00 HAEMATI TI C ORE DARK BROWN 53. 54 0.81 7.11

41. 00 42.00 1.00 HAEMATI TI C ORE DARK BROMWN 61. 85 0.98 3. 47

42. 00 43.00 1.00 HAEMATI TI1 C CRE DARK BROMWN 62. 05 1.07 3.59

43. 00 44.00 1.00 HAEMATI TI C ORE DARK BROMWN 64.73 0. 87 2.25

44.00 45.00 1.00 HAEMATI TI C ORE DARK BROWN 62. 07 0.97 3.34

45. 00 46.00 1.00 HAEMATI TI C ORE DARK BROWN 55. 27 0.95 5.79 W TH CLAY

46. 00 47.00 1.00 HAEMATI TI1 C ORE DARK BROMWN 55.71 0.91 5.29 W TH CLAY

47. 00 48.00 1.00 HAEMATI TI1 C ORE DARK BROMWN 48. 82 1.00 9.74 WTH CLAY

48. 00 49.00 1.00 HAEMATI TI1 C ORE DARK BROMWN 47. 02 1.35 9.63

49. 00 50.00 1.00 LI MONI TI C CLAY YELLOW SH BROMN 19.29 22.31 22.33

50. 00 51.00 1.00 FERRUG NOUS CLAY LI GHT BROWN 41. 28 7.56 13. 04

51. 00 52.00 1.00 FERRUG NOUS CLAY LI GHT BROWN 35.08 11.68 15. 90

52.00 53.00 1.00 FERRUG NOUS CLAY LI GHT BROWN 37.50 12.89 14. 89

53. 00 54.00 1.00 FERRUG NOUS CLAY LI GHT BROWN 27.52 21.89 18. 75

54.00 55.00 1.00 FERRUG NOUS CLAY LI GHT BROWN 36.87 13.53 14. 77



| DEPTH (M ! THI CK-!
loeeee ot | NESS !
I FROM! TO ! (m !

00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS

00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS

00 LI MONI TI C CLAY
00 LI MONI TI C CLAY

SHALE
SHALE
SHALE
SHALE
SHALE
SHALE
SHALE
SHALE

ANNEXURE- | | | B/ 81

BOREHOLE NO. MHGR- 29

I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS

! ! % ! % ! % !

I I I I I

LI GHT BROWN 14.54 21.87 25.19

LI GHT BROWN 17.58 19.90 25.99

LI GHT BROWN 16.19 20.79 25. 67

LI GHT BROMWN 20.29 20.53 24.02 SAMPLE DEPTH : 58. 00-60.
DARK BROMWN

DARK BROWN 19.96 21.15 23.41 SAMPLE DEPTH : 60. 00- 62.
DARK BROMWN

DARK BROMN 21.76 19.04 24.94 SAMPLE DEPTH : 62. 00- 64.
DARK BROMN

DARK BROMWN 32.92 17.06 19. 09 SAMPLE DEPTH : 64. 00- 66.
DARK BROWN

DARK BROWN 21.12 21.04 23.01 SAMPLE DEPTH : 66. 00- 68.
DARK BROMWN

DARK BROWN 16.23 20.81 25.57 SAMPLE DEPTH : 68. 00-70.
DARK BROMWN

YELLOW SH BROMN 33.12 15.64 16. 39 SAMPLE DEPTH : 70.00-72.
YELLOW SH BROMN

DARK BROMWN 22.61 23.12 19. 45 SAMPLE DEPTH : 72.00-74.
DARK BROMWN

DARK BROMWN 27.04 21.92 18. 93 SAMPLE DEPTH : 74.00-76.
DARK BROWN

DARK BROVWN 20.11 18.94 25.65 SAMPLE DEPTH : 76. 00-78.
DARK BROMWN

DARK BROMWN 20.08 21.66 22.69 SAMPLE DEPTH : 78. 00-80.
DARK BROMWN

00m

00m

00m

00m

00m

o0m

00m

o0m

o0m

00m

o0m

148



ANNEXURE- | | | B/ 82

DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE Cl RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)

BOREHOLE NO MHGR- 30

LATI TUDE 1663838. 056 DATE OF COMMENCEMENT : 24/02/16
LONG TUDE :  664358.619 DATE OF CLOSURE 24/ 02/ 16
REDUCED LEVEL (M : 965. 726 DEPTH DRI LLED (M 61. 00
' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS I Fe ! SO ! ALG ! REMARKS !
R L I NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
0. 00 1.00 1.00 LATERI TE DARK BROMN 57. 26 5.18 7.27
1.00 2.00 1.00 LATERI TE DARK BROMN 56. 76 4.88 6. 12
2.00 3.00 1.00 POADERY ORE DARK GREY 63. 22 2.29 2.87
3.00 4.00 1.00 POADERY ORE DARK GREY 62. 55 2.03 3.20
4.00 5.00 1.00 POADERY ORE DARK GREY 63. 05 1.81 3.02
5. 00 6.00 1.00 POADERY ORE DARK GREY 65. 00 1.28 2.01
6. 00 7.00 1.00 POADERY ORE DARK GREY 65. 25 1.18 1.82
7.00 8.00 1.00 POADERY ORE DARK GREY 66. 28 0.91 1.33
8. 00 9.00 1.00 PONDERY ORE DARK GREY 65. 70 0.98 1.39
9. 00 10.00 1.00 HAEMATI TI C ORE YELLOW SH BROMN 63. 25 0. 80 1.88
10. 00 11.00 1.00 HAEMATI Tl C ORE YELLOW SH BROMN 63.21 0.74 1.87
11. 00 12.00 1.00 HAEMATI Tl C ORE YELLOW SH BROMN 62. 30 0.73 2.13
12.00 13.00 1.00 HAEMATI Tl C ORE YELLOW SH BROMN 62. 22 0.74 2.20
13.00 14.00 1.00 HAEMATI TI C ORE YELLOW SH BROMN 60. 45 1.56 3.08
14. 00 15.00 1.00 HAEMATI TI C ORE YELLOW SH BROMN 62.94 1.08 2.38
15. 00 16.00 1.00 HAEMATI TI C ORE YELLOWN SH BROMN 63. 55 1.14 2.30
16. 00 17.00 1.00 HAEMATI TI C ORE YELLOW SH BROMN 64. 35 1.15 2.32
17.00 18.00 1.00 HAEMATI TI C ORE YELLOW SH BROMN 63. 97 1.48 2.55
18. 00 19.00 1.00 HAEMATI TI C ORE YELLOW SH BROWN 65. 07 0.87 1.91
19. 00 20.00 1.00 HAEMATI TI C ORE YELLOW SH BROMN 66. 02 0.68 1.44
20. 00 21.00 1.00 POADERY ORE DARK GREY 66. 05 1.20 1.50
21.00 22.00 1.00 POADERY ORE DARK GREY 65. 77 1.38 1.64
22.00 23.00 1.00 POADERY ORE DARK GREY 66. 79 1.10 0.99
23.00 24.00 1.00 POADERY ORE DARK GREY 65. 92 1.21 1.19



ANNEXURE- | | | B/ 83

BOREHOLE NO. MHGR- 30

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
24.00 25.00 1.00 POWDERY ORE DARK GREY 66. 04 0. 96 1.11

25.00 26.00 1.00 POWDERY ORE DARK GREY 67.39 0. 84 0. 65

26. 00 27.00 1.00 POADERY ORE DARK GREY 67.52 0. 67 0.44

27.00 28.00 1.00 POADERY ORE DARK GREY 67.83 0. 66 0.44

28.00 29.00 1.00 POADERY ORE DARK GREY 67.01 0.63 0.73

29.00 30.00 1.00 POWNDERY ORE DARK GREY 66. 94 0.73 0.81

30. 00 31.00 1.00 POWNDERY ORE DARK GREY 66. 70 0. 69 0. 86

31.00 32.00 1.00 POADERY ORE DARK GREY 66. 77 0.70 0. 69

32.00 33.00 1.00 POADERY ORE DARK GREY 65. 65 0. 89 1.63

33.00 34.00 1.00 POADERY ORE DARK GREY 65. 57 1.01 1.70

34.00 35.00 1.00 POWNDERY ORE DARK GREY 65. 95 0. 87 1.54

35.00 36.00 1.00 POWDERY ORE DARK GREY 64. 85 0.91 1.89

36. 00 37.00 1.00 POADERY ORE DARK GREY 65. 33 1.17 1.55

37.00 38.00 1.00 POADERY ORE DARK GREY 66. 25 1.03 1.14

38. 00 39.00 1.00 POADERY ORE DARK GREY 66. 94 0. 90 1.07

39.00 40.00 1.00 HAEMATI TI C ORE DARK BROWN 65. 60 0.95 1.33

40. 00 41.00 1.00 HAEMATI TI C ORE DARK BROWN 59.61 0. 96 3.29

41. 00 42.00 1.00 HAEMATI TI C ORE YELLOW SH BROMN 60. 09 0. 96 2.90

42. 00 43.00 1.00 HAEMATI TI C ORE YELLOW SH BROMN 54. 44 1.19 4.88

43. 00 44.00 1.00 FERRUG NOUS SHALE YELLOW SH BROWN 42. 43 1.22 10. 58 SAMPLE DEPTH : 43. 00-45. 00m
44.00 45.00 1.00 FERRUG NOUS SHALE YELLOW SH BROMN

45. 00 46.00 1.00 CLAY LI GHT BROWN 16.04 20.03 26. 98 SAMPLE DEPTH : 45.00-47.00m
46. 00 47.00 1.00 CLAY LI GHT BROWN

47. 00 48.00 1.00 CLAY LI GHT BROWN 5.52 18.74 32. 66 SAMPLE DEPTH : 47.00-49. 00m
48. 00 49.00 1.00 CLAY LI GHT BROMWN

49. 00 50.00 1.00 CLAY LI GHT BROWN 5.50 18.46 32.90 SAMPLE DEPTH : 49. 00-51. 00m
50. 00 51.00 1.00 SHALE YELLOW SH BROMN

51. 00 52.00 1.00 SHALE YELLOW SH BROVWN 6.67 18.40 32. 47 SAMPLE DEPTH : 51. 00-53. 00m
52.00 53.00 1.00 SHALE YELLOW SH BROMN

53. 00 54.00 1.00 SHALE YELLOW SH BROMN 5.01 18.12 33.51 SAMPLE DEPTH : 53. 00-55. 00m
54.00 55.00 1.00 SHALE YELLOW SH BROMN



ANNEXURE- | | | B/ 84

BOREHOLE NO. MHGR- 30

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
55.00 56.00 1.00 SHALE YELLOW SH BROMN 6.75 18.77 32.10 SAMPLE DEPTH : 55. 00-57. 00m
56. 00 57.00 1.00 SHALE YELLOW SH BROMWN
57.00 58.00 1.00 SHALE YELLOW SH BROMN 14. 24 20. 22 27. 20 SAMPLE DEPTH : 57.00-59. 00m
58. 00 59.00 1.00 SHALE YELLOW SH BROMN
59. 00 60.00 1.00 SHALE YELLOW SH BROWN 13.07 19.91 28.15 SAMPLE DEPTH : 59. 00-61. 00m
60. 00 61.00 1.00 SHALE YELLOW SH BROMN

151



ANNEXURE- | | | B/ 85

DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE Cl RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)

LATI TUDE
LONG TUDE :
REDUCED LEVEL (M):

1664044. 294
664448. 413
947. 708

BOREHOLE NO MHGR- 31

DATE OF COVNVENCEMENT :
DATE OF CLOSURE
DEPTH DRI LLED (M

24/ 02/ 16
24/ 02/ 16
92. 00

| | NESS |

LATERI TI C ORE
POADERY ORE
POADERY ORE
POWNDERY ORE
POWDERY ORE
POADERY ORE
POADERY ORE
POADERY ORE
POWDERY ORE
POWDERY ORE
POADERY ORE
POADERY ORE
POADERY ORE
POWDERY ORE
POWDERY ORE
POADERY ORE
POADERY ORE
POADERY ORE
POWDERY ORE
POWDERY ORE
POADERY ORE
POADERY ORE
POADERY ORE
POWDERY ORE

I COLOR DETAILS ! Fe ! SO | A ! REMARKS

I I % | % | % |

I I I I I

DARK BROMN 51.10 5.33 7.71

DARK GREY 66. 00 1.43 2.32

DARK GREY 53.57 14.15 2.38

DARK GREY 59. 86 4.31 4.13

DARK GREY 65. 15 2.05 2.95

DARK GREY 63.21 2.38 3.38

DARK GREY 65. 32 1.42 2.16

DARK GREY 65. 86 1.34 1.93

DARK GREY 66. 56 1.26 1.58

DARK GREY 66. 52 1.55 1.16

DARK GREY 67.19 0.94 1.39 W TH ORE PI ECES
DARK GREY 67. 40 0.88 1.25 W TH ORE PI ECES
DARK GREY 67. 46 0. 90 1.08 W TH ORE PI ECES
DARK GREY 67.81 0. 69 1.00 W TH ORE PI ECES
DARK GREY 67.33 0. 87 1.13 W TH ORE PI ECES
DARK GREY 67. 40 1.02 1.03

DARK GREY 69. 28 0.52 0. 20

DARK GREY 69. 49 0.41 0. 07

DARK GREY 69. 38 0.55 0.12

DARK GREY 68. 82 0. 84 0.10

DARK GREY 69. 31 0.54 0.12

DARK GREY 69. 46 0.49 0.09 W TH ORE PI ECES
DARK GREY 69. 17 0.64 0.27

DARK GREY 68. 66 0.71 0.39



ANNEXURE- | | | B/ 86

BOREHOLE NO MHGR- 31

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
24.00 25.00 1.00 POWDERY ORE DARK GREY 68. 70 0.74 0.40
25.00 26.00 1.00 POWDERY ORE DARK GREY 67.98 0. 85 0. 47
26. 00 27.00 1.00 POADERY ORE DARK GREY 67.73 1.46 0. 46
27.00 28.00 1.00 POADERY ORE DARK GREY 67.91 0.74 0.53
28.00 29.00 1.00 POADERY ORE DARK GREY 67.42 0.91 0. 47
29.00 30.00 1.00 POWNDERY ORE DARK GREY 67. 46 0. 90 0. 85
30. 00 31.00 1.00 POWNDERY ORE DARK GREY 67. 68 0.75 0. 28
31.00 32.00 1.00 POADERY ORE DARK GREY 67.74 0.77 0. 66
32.00 33.00 1.00 POADERY ORE DARK GREY 67.23 1.03 1.05
33.00 34.00 1.00 POADERY ORE DARK GREY 66. 85 0.97 1.00
34.00 35.00 1.00 POWNDERY ORE DARK GREY 66. 78 1.19 1.00
35.00 36.00 1.00 POWDERY ORE DARK GREY 67.11 1.33 0.93
36. 00 37.00 1.00 POADERY ORE DARK GREY 64.75 2.88 2.60
37.00 38.00 1.00 POADERY ORE DARK GREY 62. 41 4. 37 4. 46
38. 00 39.00 1.00 POADERY ORE DARK GREY 63. 25 3.93 3. 67
39.00 40.00 1.00 POWDERY ORE DARK GREY 64. 03 3.75 3.11
40. 00 41.00 1.00 POWDERY ORE DARK GREY 63. 37 3. 44 3.42
41. 00 42.00 1.00 POADERY ORE DARK GREY 66. 01 1.99 1.71
42. 00 43.00 1.00 POADERY ORE DARK GREY 66. 88 1.62 1.32
43. 00 44.00 1.00 POADERY ORE DARK GREY 67.05 1.61 1.41
44.00 45.00 1.00 POWDERY ORE DARK GREY 67.90 1.15 0. 64
45. 00 46.00 1.00 POWDERY ORE DARK GREY 67. 85 1.06 0. 65
46. 00 47.00 1.00 POADERY ORE DARK GREY 67.82 1.01 0. 88
47. 00 48.00 1.00 POADERY ORE DARK GREY 69. 01 0.75 0. 40
48. 00 49.00 1.00 POADERY ORE DARK GREY 67.15 1.58 1.10
49. 00 50.00 1.00 POWDERY ORE DARK GREY 66. 99 1.78 1.19
50. 00 51.00 1.00 POWDERY ORE DARK GREY 67. 15 2.09 1.66
51. 00 52.00 1.00 POADERY ORE DARK GREY 66. 08 2.29 2.05
52.00 53.00 1.00 POADERY ORE DARK GREY 65. 81 2.94 2.57
53. 00 54.00 1.00 POADERY ORE DARK GREY 65. 58 3.03 2.67
54.00 55.00 1.00 POWDERY ORE DARK GREY 64. 53 3.51 3.11



ANNEXURE- | | | B/ 67

BOREHOLE NO MHGR- 31

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !

R I' NESS ! ! ! % ! % ! % ! !

I FROM! TO ! (m ! I I I I I I
55.00 56.00 1.00 POWDERY ORE DARK GREY 53.61 9. 07 9. 38
56. 00 57.00 1.00 FERRUG NOUS CLAY GREY BROMWN 32.29 20.19 18. 69
57.00 58.00 1.00 CLAYEY | RON ORE GREY BROMN 50.16 10.45 11.19
58. 00 59.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 59.70 6. 47 6.12
59. 00 60.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 53.76 14.61 3.15
60. 00 61.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 54.09 15.31 2.59
61. 00 62.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 46.25 27.10 3.50
62. 00 63.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 33.16 47.83 1.40
63. 00 64.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 33.29 47.59 1.41
64. 00 65.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 37.49 36.38 1.51
65. 00 66.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 37.92 36.45 1.75
66. 00 67.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 39.46 34.73 1.59
67.00 68.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 39.42 35.52 1.41
68. 00 69.00 1.00 ALTERED BHQ GREY 42.32 33.24 1.43
69. 00 70.00 1.00 ALTERED BHQ GREY 38.50 36.90 1.41
70. 00 71.00 1.00 ALTERED BHQ GREY 40.59 34.11 1.85
71.00 72.00 1.00 ALTERED BHQ GREY 37.43 44.84 1.25
72.00 73.00 1.00 ALTERED BHQ GREY 38.30 37.32 1.14
73.00 74.00 1.00 BHQ LI GHT BROWN 35.95 46.01 1.09
74.00 75.00 1.00 BHQ LI GHT BROWN 37.34 37.97 1.31
75.00 76.00 1.00 BHQ LI GHT BROWN 37.23 37.97 1.40
76. 00 77.00 1.00 BHQ LI GHT BROMWN 34.83 46.54 1.47
77.00 78.00 1.00 BHQ LI GHT BROWN 33.99 47.26 1.51
78. 00 79.00 1.00 BHQ LI GHT BROWN 33.01 48.12 1.43
79. 00 80.00 1.00 BHQ LI GHT BROMWN 31.58 49.28 1.39
80. 00 81.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 33.45 47.54 1.34
81. 00 82.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 37.97 36.50 1.85
82.00 83.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 37.98 36.57 1.27
83. 00 84.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 35.46 45.90 1.39
84. 00 85.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 38.94 33.99 2.52
85. 00 86.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 31.40 49.61 1.00



ANNEXURE- | | | B/ 88

BOREHOLE NO MHGR- 31

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
86. 00 87.00 1.00 BHQ GREY 28.53 52.43 0. 97
87.00 88.00 1.00 BHQ GREY 33.68 47.72 1.08
88. 00 89.00 1.00 BHQ GREY 35.02 47.01 1.02
89. 00 90.00 1.00 BHQ GREY 34.55 47.29 1.03
90. 00 91.00 1.00 BHQ GREY 38.14 44.02 0.94
91. 00 92.00 1.00 BHQ GREY 36.67 45.63 1.14

155



ANNEXURE- | | | B/ 89

DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE Cl RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)

BOREHOLE NO MHGR- 32

LATI TUDE : 1663942. 241 DATE OF COMMENCEMENT : 24/02/ 16
LONG TUDE : 664322.968 DATE OF CLOSURE . 24/ 02/ 16
REDUCED LEVEL (M : 949. 318 DEPTH DRI LLED (M : 70. 00
' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS I Fe ! SO ! ALG ! REMARKS !
R L I NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
0. 00 1.00 1.00 HAEMATI Tl C ORE DARK GREY 65. 43 2.50 2.34
1.00 2.00 1.00 HAEMATI Tl C ORE DARK GREY 65. 44 2.63 2.68
2.00 3.00 1.00 HAEMATI Tl C ORE DARK GREY 65. 38 2.58 2.37
3.00 4.00 1.00 HAEMATI TI C ORE DARK GREY 65. 00 2.60 2.61
4.00 5.00 1.00 HAEMATI TI C ORE LI GHT BROMN 61. 00 3.54 4. 40 W TH FERRUQ NOUS CLAY
5. 00 6.00 1.00 HAEMATI Tl C ORE LI GHT BROWN 57. 67 5.27 6. 51 W TH FERRUG NOUS CLAY
6. 00 7.00 1.00 POADERY ORE DARK GREY 66. 35 1.83 1.70
7.00 8.00 1.00 POADERY ORE DARK GREY 68. 65 1.05 0.54
8. 00 9.00 1.00 PONDERY ORE DARK GREY 68. 76 0. 96 0.50
9.00 10.00 1.00 POADERY ORE DARK GREY 69. 25 0. 69 0.11
10. 00 11.00 1.00 POADERY ORE DARK GREY 69. 16 0.78 0.24
11. 00 12.00 1.00 POADERY ORE DARK GREY 68. 34 1.04 0.48
12.00 13.00 1.00 POADERY ORE DARK GREY 67.35 1.42 0. 86
13.00 14.00 1.00 POADERY ORE DARK GREY 67. 44 1.62 1.06
14.00 15.00 1.00 POADERY ORE DARK GREY 67.02 1.68 1.14
15. 00 16.00 1.00 HAEMATI TI C ORE DARK BROMN 65. 95 2.08 1.73
16. 00 17.00 1.00 HAEMATI TI C ORE DARK BROMN 65. 89 2.25 1.79
17.00 18.00 1.00 HAEMATI TI C ORE DARK BROMN 68. 05 1. 07 0.59
18. 00 19.00 1.00 HAEMATI TI C ORE DARK BROWN 68. 34 0. 89 0. 38
19. 00 20.00 1.00 HAEMATI TI C ORE DARK BROMN 67. 46 1. 36 0.82
20. 00 21.00 1.00 HAEMATI TI C ORE DARK BROMN 68. 34 0. 87 0. 49
21.00 22.00 1.00 HAEMATI TI C ORE DARK BROMN 68. 37 0.84 0. 39
22.00 23.00 1.00 HAEMATI TI C ORE DARK BROWN 68. 79 0.75 0.24
23.00 24.00 1.00 HAEMATI TI C ORE DARK BROMN 68. 24 0.82 0. 30



ANNEXURE- | | 1 B/ 90

BOREHOLE NO MHGR- 32

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I

24.00 25.00 1.00 HAEMATI TI C ORE DARK BROWN 68. 40 0. 84 0. 38

25.00 26.00 1.00 HAEMATI TI1 C ORE DARK BROWN 68. 27 0. 87 0. 43

26. 00 27.00 1.00 HAEMATI TI1 C ORE DARK BROMWN 68. 06 0.93 0. 55

27.00 28.00 1.00 HAEMATI TI1 C ORE DARK BROMWN 41.81 32.38 1.41

28.00 29.00 1.00 HAEMATI TI1 C ORE DARK BROMWN 66. 84 2.30 1.01 W TH SI LI CEQUS PONDER

29.00 30.00 1.00 HAEMATI TI C ORE DARK BROWN 66. 79 1.53 1.19

30. 00 31.00 1.00 HAEMATI TI C ORE DARK BROWN 67. 14 1.53 0.95

31.00 32.00 1.00 HAEMATI TI1 C ORE DARK BROMN 67.30 1.44 0. 88

32.00 33.00 1.00 HAEMATI TI1 C ORE DARK BROMN 67.15 1.48 0.93

33.00 34.00 1.00 HAEMATI T1 C CRE DARK BROMWN 67.21 1.23 0.79

34.00 35.00 1.00 HAEMATI TI C ORE DARK BROWN 67. 17 1.23 0. 86

35.00 36.00 1.00 HAEMATI TI C ORE DARK BROWN 67.63 1.17 0.71

36. 00 37.00 1.00 HAEMATI TI1 C ORE DARK BROMWN 67.80 1.10 0. 58

37.00 38.00 1.00 HAEMATI TI C ORE DARK BROMWN 68. 44 0.82 0. 30

38. 00 39.00 1.00 HAEMATI TI C ORE DARK BROMWN 68. 64 0.84 0.28

39.00 40.00 1.00 HAEMATI TI C ORE DARK BROWN 68. 67 0. 80 0.32

40. 00 41.00 1.00 HAEMATI TI C ORE DARK BROWN 68. 87 0.75 0.25

41. 00 42.00 1.00 HAEMATI TI C ORE DARK BROWN 67.83 0.85 0.76

42. 00 43.00 1.00 HAEMATI TI C ORE DARK BROMWN 68. 10 0. 85 0.52

43. 00 44.00 1.00 HAEMATI TI C ORE DARK BROMWN 68. 69 0. 85 0.42

44.00 45.00 1.00 HAEMATI TI C ORE DARK BROWN 68. 47 0. 85 0. 44

45. 00 46.00 1.00 HAEMATI TI C ORE DARK BROWN 68. 10 0.81 0. 46

46. 00 47.00 1.00 HAEMATI TI1 C ORE DARK BROMWN 68. 21 0.76 0.48

47. 00 48.00 1.00 HAEMATI TI1 C ORE DARK BROMWN 68. 21 0.76 0.48

48. 00 49.00 1.00 HAEMATI TI1 C ORE DARK BROMWN 65. 24 0.93 1.71

49. 00 50.00 1.00 HAEMATI TI C ORE DARK BROWN 65. 27 0. 80 1.87

50. 00 51.00 1.00 HAEMATI TI C ORE DARK BROWN 65. 36 0. 84 1.57

51. 00 52.00 1.00 HAEMATI TI1 C ORE DARK BROWN 64. 90 0.92 1.79

52.00 53.00 1.00 HAEMATI TI1 C ORE DARK BROWN 60. 97 1.00 4.76

53. 00 54.00 1.00 HAEMATI TI1 C ORE DARK BROWN 64. 46 1.05 2.68

54.00 55.00 1.00 HAEMATI TI C ORE DARK BROWN 65. 33 1.30 1.92



| DEPTH (M ! THI CK-! LI THOLOGY
Do I NESS !
I FROM! TO ! (m) !

1.00 HAEMATI TI C ORE
1.00 HAEMATI TI C ORE
1.00 HAEMATI TI1 C ORE
1.00 HAEMATI TI1 C ORE
1.00 HAEMATI TI1 C ORE
1.00 SHALE
1.00 SHALE

62. 00 63.00 1.00 SHALE
1.00 SHALE
1.00 SHALE
1.00 SHALE
1.00 SHALE
1.00 SHALE
1.00 SHALE
1.00 SHALE

ANNEXURE- | | 1 B/ 91

BOREHOLE NO MHGR- 32

I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS

! ! % ! % ! % !

I I I I I

DARK BROMWN 64. 08 1.11 2.72 W TH FERRUG NOUS CLAY

DARK BROWN 57.65 1.31 5.28 W TH FERRUG NOUS CLAY

DARK BROWN 56. 89 1.29 5.85 W TH FERRUG NOUS CLAY

DARK BROMWN 59. 31 1.08 4.56 W TH FERRUGQ NOUS CLAY

DARK BROWN 60. 03 1.08 3.99

LI GHT BROWN 7.20 21.37 29. 39 SAMPLE DEPTH : 60. 00-62. 00m
LI GHT BROWN

LI GHT BROMWN 7.14 18.78 31.79 SAMPLE DEPTH : 62. 00-64. 00m
LI GHT BROMWN

LI GHT BROWN 9.34 18.73 30. 82 SAMPLE DEPTH : 64. 00- 66. 00m
LI GHT BROWN

LI GHT BROWN 12.83 20.63 27.37 SAMPLE DEPTH : 66. 00- 68. 00m
LI GHT BROMWN

LI GHT BROWN 8.92 18.93 30. 83 SAMPLE DEPTH : 68. 00-70. 00m
LI GHT BROWN

158



ANNEXURE- | | | B/ 92

DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE Cl RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)

BOREHOLE NO MHGR- 33

LATI TUDE : 1663710. 868 DATE OF COMMENCEMENT : 24/02/16
LONG TUDE : 664522.570 DATE OF CLOSURE . 24/ 02/ 16
REDUCED LEVEL (M : 961. 658 DEPTH DRI LLED (M : 85. 00
' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS I Fe ! SO ! ALG ! REMARKS !
R L I NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
0. 00 1.00 1.00 POADERY ORE DARK GREY 66. 64 1.20 2.04
1.00 2.00 1.00 POADERY ORE DARK GREY 66. 84 1.26 3.06
2.00 3.00 1.00 POADERY ORE DARK GREY 67.04 0.52 3.32
3.00 4.00 1.00 POADERY ORE DARK GREY 66. 92 0.68 2.04
4.00 5.00 1.00 POADERY ORE DARK GREY 67.90 0. 60 1.53
5. 00 6.00 1.00 HAEMATI Tl C ORE DARK BROMN 65. 38 0. 66 2.55
6. 00 7.00 1.00 HAEMATI Tl C ORE DARK BROMN 63. 56 0.76 3.57
7.00 8.00 1.00 HAEMATI Tl C ORE DARK BROMN 62.72 1.02 3.32
8. 00 9.00 1.00 SOFT LAM NATED ORE DARK GREY 67.90 0.48 2.30
9. 00 10.00 1.00 SOFT LAM NATED ORE DARK GREY 67.06 0. 96 3.06
10. 00 11.00 1.00 HAEMATI Tl C ORE DARK BROMN 66. 92 0. 66 2.04
11. 00 12.00 1.00 HAEMATI Tl C ORE DARK BROMN 65. 10 0.52 2.81
12.00 13.00 1.00 HAEMATI Tl C ORE DARK BROMN 65. 80 1.08 2.30
13.00 14.00 1.00 HAEMATI TI C ORE DARK BROMN 67.06 1.02 1.79
14. 00 15.00 1.00 HAEMATI TI C ORE DARK BROMN 65. 66 2.06 2.04
15. 00 16.00 1.00 HAEMATI TI C ORE DARK BROMN 68. 04 0. 56 2.04
16. 00 17.00 1.00 HAEMATI TI C ORE DARK BROMN 66. 78 0. 48 1.53
17.00 18.00 1.00 HAEMATI TI C ORE DARK BROMN 67.06 0.74 1.79
18. 00 19.00 1.00 HAEMATI TI C ORE DARK BROMWN 66. 08 1.16 1.79
19. 00 20.00 1.00 POWNDERY ORE GREY BROWN 62. 44 2.46 4.08
20. 00 21.00 1.00 POADERY ORE GREY BROMN 66. 64 0.94 1.53
21.00 22.00 1.00 POADERY ORE GREY BROMN 67. 20 0.92 1.53
22.00 23.00 1.00 POADERY ORE GREY BROMN 67.90 0.82 1.53
23.00 24.00 1.00 POWNDERY ORE GREY BROMWN 68. 04 1.08 1.53



ANNEXURE- | I 1 B/ 93

BOREHOLE NO MHGR- 33

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
24.00 25.00 1.00 POWDERY ORE GREY BROMWN 68. 60 0.20 1.53

25.00 26.00 1.00 POWDERY ORE GREY BROMWN 67.76 1.18 1.28

26. 00 27.00 1.00 POADERY ORE GREY BROMN 67.80 1.14 1.79

27.00 28.00 1.00 POADERY ORE GREY BROMN 68. 06 0.98 1.53

28.00 29.00 1.00 POADERY ORE GREY BROMN 66. 22 2.06 2.30

29.00 30.00 1.00 POWNDERY ORE GREY BROVWN 68. 00 1.10 1.53

30. 00 31.00 1.00 POWNDERY ORE GREY BROMWN 68. 16 0. 96 1.53

31.00 32.00 1.00 POADERY ORE GREY BROMN 68. 00 1.20 1.53

32.00 33.00 1.00 POADERY ORE GREY BROMN 68. 02 0.92 1.79

33.00 34.00 1.00 POADERY ORE GREY BROMN 68.12 1.02 1.53

34.00 35.00 1.00 POWNDERY ORE GREY BROMWN 68. 84 0.32 1.02

35.00 36.00 1.00 POWDERY ORE GREY BROVWN 68. 04 0. 68 1.28

36. 00 37.00 1.00 POADERY ORE GREY BROMN 68. 22 0. 88 1.53

37.00 38.00 1.00 POADERY ORE GREY BROMN 68. 00 1.12 1.53

38. 00 39.00 1.00 POADERY ORE GREY BROMN 66. 64 1.34 2.81

39.00 40.00 1.00 POWDERY ORE GREY BROVWN 67.06 1.24 1.53

40. 00 41.00 1.00 POWDERY ORE DARK GREY 65. 38 1.18 1.53

41. 00 42.00 1.00 POADERY ORE DARK GREY 66. 50 1.04 1.53

42. 00 43.00 1.00 POADERY ORE DARK GREY 66. 92 0. 86 2.04

43. 00 44.00 1.00 POADERY ORE DARK GREY 66. 08 0. 88 1.53

44.00 45.00 1.00 POWDERY ORE DARK GREY 67.74 0.92 2.04

45. 00 46.00 1.00 POWDERY ORE DARK GREY 67.06 1.04 1.53

46. 00 47.00 1.00 POADERY ORE DARK GREY 66. 50 0. 88 3.58

47. 00 48.00 1.00 POADERY ORE DARK GREY 65. 38 1.24 2.55

48. 00 49.00 1.00 POADERY ORE DARK GREY 64. 26 1.42 2.30

49. 00 50.00 1.00 POWDERY ORE YELLOW SH BROMN 68. 02 0.42 2.04 WTH LI MONI TE PI ECES
50. 00 51.00 1.00 POWDERY ORE DARK BROWN 60. 62 2.14 4.08 W TH LI MONI TE PI ECES
51. 00 52.00 1.00 POADERY ORE DARK BROWN 63. 42 2.26 2.30 W TH LI MONI TE PI ECES
52.00 53.00 1.00 POADERY ORE DARK BROWN 61. 04 6. 10 1.79 W TH LI MONI TE PI ECES
53. 00 54.00 1.00 HAEMATI TI1 C ORE DARK BROWN 62. 16 4.14 3. 06

54.00 55.00 1.00 HAEMATI T1 C ORE DARK BROWN 65. 38 1.82 2.30



| DEPTH (M ! THI CK-!
loeeee ot | NESS !
I FROM! TO ! (m !

ORE
ORE
ORE
00 HAEMATI TI1 C ORE
00 HAEMATI TI1 C ORE
00 LI MONI TIC ORE

.00 HAEMATI TI C
00 HAEMATI TI C
00 HAEMATI TI C

00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
00 FERRUG NOUS
. 00 FERRUG NOUS

SHALE
SHALE
SHALE
SHALE
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY

ANNEXURE- | | | B/ 94

BOREHOLE NO MHGR- 33

I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS

! ! % ! % ! % !

I I I I I

DARK BROWN 59.78 4.26 4.34

DARK BROMWN 55.72 9.14 5.61

DARK BROMWN 59. 22 7.12 5. 36

DARK BROMWN 55. 86 7.34 6. 38

DARK BROMWN 58.10 5.32 5.36

YELLOW SH BROMN 40.88 22.50 8. 67

DARK BROMWN 34.44 20.72 14. 03 SAMPLE DEPTH : 61. 00- 63.
DARK BROMWN

DARK BROMN 32.34 23.50 16. 58 SAMPLE DEPTH : 63. 00-65.
DARK BROMWN

DARK BROWN 33.60 21.98 17.85 SAMPLE DEPTH : 65. 00-67.
DARK BROWN

DARK BROMWN 37.80 18.26 15. 30 SAMPLE DEPTH : 67. 00-69.
DARK BROMWN

DARK BROMWN 26.88 22.30 21.42 SAMPLE DEPTH : 69. 00-71.
DARK BROMWN

DARK BROWN 30.66 24.38 17. 60 SAMPLE DEPTH : 71.00-73.
DARK BROMWN

DARK BROMWN 33.46 22.70 17. 34 SAMPLE DEPTH : 73. 00-75.
DARK BROMWN

DARK BROWN 36.26 17.04 17. 60 SAMPLE DEPTH : 75.00-77.
DARK BROWN

DARK BROMWN 23.66 22.18 21.17 SAMPLE DEPTH : 77.00-79.
DARK BROMWN

DARK BROMWN 34.72 22.02 17. 60 SAMPLE DEPTH : 79. 00-81.
DARK BROWN

DARK BROMWN 24.22 23.26 16. 07 SAMPLE DEPTH : 81. 00- 83.
DARK BROWN

DARK BROWN 28.84 27.08 17. 60 SAMPLE DEPTH : 83. 00- 85.
DARK BROWN

00m

00m

00m

o0m

o0m

00m

o0m

00m

o0m

o0m

00m

o0m
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DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE Cl RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)

BOREHOLE NO MHGR- 34

LATI TUDE : 1664085. 003 DATE OF COMMENCEMENT : 24/02/16
LONG TUDE :  664338.632 DATE OF CLOSURE . 24/ 02/ 16
REDUCED LEVEL (M : 933. 054 DEPTH DRI LLED (M : 70. 00
' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS I Fe ! SO ! ALG ! REMARKS !
R L I NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
0. 00 1.00 1.00 SOFT LAM NATED ORE DARK GREY 66. 45 1.33 1.64
1.00 2.00 1.00 SOFT LAM NATED ORE DARK GREY 67.81 0.78 1.13
2.00 3.00 1.00 SOFT LAM NATED ORE DARK GREY 62. 67 1.63 6.44
3.00 4.00 1.00 SOFT LAM NATED ORE DARK GREY 67. 46 0.97 1.22
4.00 5.00 1.00 SOFT LAM NATED ORE DARK GREY 68. 65 0.68 0.77
5. 00 6.00 1.00 BLUEDUST+SLO STEEL GREY 68. 52 0.72 0. 85
6. 00 7.00 1.00 BLUEDUST+SLO STEEL GREY 67.91 0.76 1.25
7.00 8.00 1.00 SOFT LAM NATED ORE DARK GREY 66. 42 0. 95 2.12
8. 00 9.00 1.00 SOFT LAM NATED ORE DARK GREY 65. 50 1.42 2.33
9.00 10.00 1.00 SOFT LAM NATED ORE GREY BROMN 60. 06 3.02 4,24
10. 00 11.00 1.00 SOFT LAM NATED ORE GREY BROMWN 63.78 1.28 3.07
11. 00 12.00 1.00 SOFT LAM NATED ORE GREY BROMWN 61. 60 1.60 3.88
12.00 13.00 1.00 SOFT LAM NATED ORE GREY BROWN 62. 03 1.86 4. 66
13.00 14.00 1.00 SOFT LAM NATED ORE GREY BROMWN 63. 60 0. 84 3.63
14. 00 15.00 1.00 HAEMATI TI C ORE GREY BROMN 64. 16 0.81 3.96
15. 00 16.00 1.00 HAEMATI TI C ORE GREY BROMN 61.16 1.37 8.92
16. 00 17.00 1.00 HAEMATI TI C ORE DARK GREY 67. 26 0.72 1.55
17.00 18.00 1.00 HAEMATI TI C ORE DARK GREY 67.53 0. 67 1.42
18. 00 19.00 1.00 SOFT LAM NATED ORE DARK GREY 67.76 0. 69 0.98
19. 00 20.00 1.00 SOFT LAM NATED ORE DARK GREY 67.91 0.74 1.40
20. 00 21.00 1.00 SOFT LAM NATED ORE DARK GREY 67.75 0.79 1.04
21.00 22.00 1.00 SOFT LAM NATED ORE DARK GREY 62. 15 4.01 5.21 OCC. SHALY
22.00 23.00 1.00 SOFT LAM NATED ORE DARK GREY 59. 84 4.76 8. 80 OCC. SHALY
23.00 24.00 1.00 SOFT LAM NATED ORE DARK GREY 61. 62 5.29 6.22 OCC. SHALY



ANNEXURE- | | | B/ 96

BOREHOLE NO MHGR- 34

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I

24.00 25.00 1.00 SCFT LAM NATED ORE DARK GREY 64. 17 3.31 3.43

25.00 26.00 1.00 SCFT LAM NATED ORE DARK GREY 64.73 4.15 2.65

26. 00 27.00 1.00 SOFT LAM NATED ORE STEEL GREY 65.19 2.38 2.84

27.00 28.00 1.00 SOFT LAM NATED ORE DARK GREY 66. 20 2.05 2.56

28.00 29.00 1.00 SOFT LAM NATED ORE DARK GREY 65.91 2.15 2.57

29.00 30.00 1.00 SCFT LAM NATED ORE DARK GREY 64. 54 2.59 3. 26

30. 00 31.00 1.00 SCFT LAM NATED ORE DARK GREY 65. 39 2.18 2.57

31.00 32.00 1.00 SOFT LAM NATED ORE DARK GREY 67.36 1.18 1.41

32.00 33.00 1.00 SOFT LAM NATED ORE DARK GREY 67.37 1.28 1.36

33.00 34.00 1.00 SOFT LAM NATED ORE DARK GREY 64. 85 2.71 3.11

34.00 35.00 1.00 SCFT LAM NATED ORE DARK GREY 65. 47 2.64 3.15

35.00 36.00 1.00 SHALY ORE DARK GREY 60.71 4.97 7.79

36. 00 37.00 1.00 SHALY ORE DARK GREY 62. 82 3.97 4.75

37.00 38.00 1.00 BLUEDUST+SLO STEEL GREY 66. 05 2.42 2.86

38. 00 39.00 1.00 BLUEDUST+SLO STEEL GREY 66. 64 2.03 2.25

39.00 40.00 1.00 BLUEDUST+SLO STEEL GREY 66. 49 1.85 2.07

40. 00 41.00 1.00 SCFT LAM NATED ORE DARK GREY 63. 47 2.93 2.61

41. 00 42.00 1.00 SHALY ORE DARK GREY 60. 45 5. 47 5.13

42. 00 43.00 1.00 SHALY ORE GREYI SH BLACK 45.56 28.60 5.79 FEEBLY MAGNETI C

43. 00 44.00 1.00 HAEMATI TI C ORE GREYI SH BLACK 51.38 22.40 1.79 FEEBLY MAGNETI C

44.00 45.00 1.00 SI LI CEQUS | RON ORE GREYI SH BLACK 50.29 25.57 2.23 FEEBLY MAGNETI C

45. 00 46.00 1.00 SI LI CEQUS | RON ORE GREYI SH BLACK 42.64 37.02 1.72 FEEBLY MAGNETI C

46. 00 47.00 1.00 SI LI CEQUS | RON ORE GREYI SH BLACK 42.09 37.53 1.19 FEEBLY MAGNETI C

47. 00 48.00 1.00 SI LI CEQUS | RON ORE GREYI SH BLACK 45.22 33.29 1.34 FEEBLY MAGNETI C

48. 00 49.00 1.00 SI LI CEQUS | RON ORE GREYI SH BLACK 47.98 27.99 1.84 FEEBLY MAGNETI C

49. 00 50.00 1.00 SI LI CEQUS | RON ORE GREY!I SH BLACK 51.37 20.41 2.45 FEEBLY MAGNETI C

50. 00 51.00 1.00 MAGNETI C ORE GREYI SH BLACK 34.31 47.68 1.14 MAGNETI C

51. 00 52.00 1.00 MAGNETI C CRE GREYI SH BLACK 35.86 46.92 1.11 MAGNETI C

52.00 53.00 1.00 MAGNETI C CRE GREYI SH BLACK 44.00 34.51 1.23 MAGNETI C

53. 00 54.00 1.00 MAGNETI C CRE GREYI SH BLACK 42.12 38.37 1.03 MAGNETI C

54.00 55.00 1.00 MAGNETI C ORE GREYI SH BLACK 39.23 42.15 1.15 MAGNETI C



| DEPTH (M
| FROM! TO
55.00  56.
56.00 57.
57.00  58.
58.00  50.
59.00  60.
60.00 61
61.00  62.
62.00  63.
63.00  64.
64.00  65.
65.00  66.
66.00  67.
67.00  68.
68.00  609.
69.00  70.

MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C

BOREHOLE NO MHGR- 34

GREYI SH
GREYI SH
GREYI SH
GREYI SH
GREYI SH
GREYI SH
GREYI SH
GREYI SH
GREYI SH
GREYI SH
GREYI SH
GREYI SH
GREYI SH
GREYI SH
GREYI SH

%
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MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
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DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE ClI RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)

BOREHOLE NO MHGR- 35

LATI TUDE : 1663440. 505 DATE OF COMMENCEMENT : 25/02/16
LONG TUDE :  664656.910 DATE OF CLOSURE . 25/02/16
REDUCED LEVEL (M : 974. 559 DEPTH DRI LLED (M : 60. 00
' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS I Fe ! SO ! ALG ! REMARKS !
R L I NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
0. 00 1.00 1.00 LATERI TI C ORE REDDI SH BROMN 28.40 14.65 23. 44
1.00 2.00 1.00 LATERI TI C ORE REDDI SH BROMN 25.23 14.82 26.56
2.00 3.00 1.00 HAEMATI Tl C ORE REDDI SH BROMN 46. 63 6. 39 13.81
3.00 4.00 1.00 HAEMATI TI C ORE REDDI SH BROMN 40. 88 8. 88 17.13
4.00 5.00 1.00 FERRUG NOUS CLAY REDDI SH BROMN 27.83 12.23 26. 66
5. 00 6.00 1.00 HAEMATI Tl C ORE REDDI SH BROMN 43. 62 7.13 15.61
6. 00 7.00 1.00 HAEMATI Tl C ORE REDDI SH BRO/N 49. 85 5.47 11. 15
7.00 8.00 1.00 HAEMATI Tl C ORE REDDI SH BROMN 36.81 15.70 18. 59
8. 00 9.00 1.00 HAEMATI TI C ORE REDDI SH BROMN 38.00 11.31 18.72
9.00 10.00 1.00 FERRUG NOUS CLAY DARK BROMN 24.01 14.15 26. 02 OCC. CLAYEY
10. 00 11.00 1.00 FERRUG NOUS CLAY DARK BROMN 24.73 13.43 26. 28
11. 00 12.00 1.00 HAEMATI TI C ORE DARK BROMN 40. 75 7.70 15. 64
12.00 13.00 1.00 HAEMATI Tl C ORE DARK BROMN 41. 44 7.14 15. 87
13.00 14.00 1.00 HAEMATI TI C ORE DARK BROMN 42.80 10.29 14. 62
14. 00 15.00 1.00 HAEMATI TI C ORE DARK BROMN 47. 09 8. 36 12.54
15. 00 16.00 1.00 HAEMATI TI C ORE DARK BROMN 49. 81 4.30 11. 25
16. 00 17.00 1.00 HAEMATI TI C ORE CHERRY RED 51.12 5.07 10. 76
17.00 18.00 1.00 HAEMATI TI C ORE CHERRY RED 51.58 3.29 10. 76
18. 00 19.00 1.00 HAEMATI TI C ORE CHERRY RED 49. 00 3.20 11. 88
19. 00 20.00 1.00 HAEMATI TI C ORE CHERRY RED 48. 65 4.01 12. 30
20. 00 21.00 1.00 HAEMATI TI C ORE CHERRY RED 53. 82 2.71 9.43
21.00 22.00 1.00 HAEMATI TI C ORE CHERRY RED 45. 72 2.50 14. 13
22.00 23.00 1.00 HAEMATI TI C ORE CHERRY RED 44,23 4.02 14. 74
23.00 24.00 1.00 HAEMATI TI C ORE CHERRY RED 36. 46 3.93 19. 84



ANNEXURE- | | 1 B/ 99

BOREHOLE NO MHGR- 35

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
24.00 25.00 1.00 FERRUG NOUS CLAY DARK BROWN 29. 89 6. 68 21.94
25.00 26.00 1.00 FERRUG NOUS CLAY DARK BROWN 23.61 7. 66 26.74
26. 00 27.00 1.00 FERRUG NOUS SHALE DARK BROMWN 11.43 35.18 31. 67 SAMPLE DEPTH : 26. 00-28. 00m
27.00 28.00 1.00 FERRUG NOUS SHALE DARK BROMWN
28.00 29.00 1.00 FERRUG NOUS SHALE DARK BROMWN 20.55 28.42 29. 00 SAMPLE DEPTH : 28. 00-30. 00m
29.00 30.00 1.00 FERRUG NOUS SHALE DARK BROWN
30. 00 31.00 1.00 FERRUG NOUS SHALE DARK BROWN 16.43 32.37 31.34 SAMPLE DEPTH : 30. 00-32. 00m
31.00 32.00 1.00 FERRUG NOUS SHALE DARK BROMN
32.00 33.00 1.00 FERRUG NOUS SHALE DARK BROMN 15.13 33.30 31.69 SAMPLE DEPTH : 32.00-34. 00m
33.00 34.00 1.00 FERRUG NOUS SHALE DARK BROMWN
34.00 35.00 1.00 FERRUG NOUS SHALE DARK BROWN 12.33 35.52 32.69 SAMPLE DEPTH : 34. 00- 36. 00m
35.00 36.00 1.00 FERRUG NOUS SHALE DARK BROWN
36. 00 37.00 1.00 FERRUG NOUS SHALE DARK BROMWN 17.52 31.58 28.57 SAMPLE DEPTH : 36. 00-38. 00m
37.00 38.00 1.00 FERRUG NOUS SHALE DARK BROMWN
38. 00 39.00 1.00 FERRUG NOUS SHALE DARK BROMWN 18.16 31.45 30. 14 SAMPLE DEPTH : 38. 00-40. 00m
39.00 40.00 1.00 FERRUG NOUS SHALE DARK BROWN
40. 00 41.00 1.00 FERRUG NOUS SHALE DARK BROWN 17.55 31.76 30.76 SAMPLE DEPTH : 40. 00-42. 00m
41. 00 42.00 1.00 FERRUG NOUS SHALE DARK BROMWN
42. 00 43.00 1.00 FERRUG NOUS SHALE DARK BROMWN 21.04 28.65 28.13 SAMPLE DEPTH : 42.00-44. 00m
43. 00 44.00 1.00 FERRUG NOUS SHALE DARK BROMWN
44.00 45.00 1.00 FERRUG NOUS SHALE DARK BROWN 23.95 26.61 26. 16 SAMPLE DEPTH : 44. 00-46. 00m
45. 00 46.00 1.00 FERRUG NOUS SHALE DARK BROWN
46. 00 47.00 1.00 FERRUG NOUS SHALE DARK BROMWN 16.57 29.68 28. 62 SAMPLE DEPTH : 46. 00-48. 00m
47. 00 48.00 1.00 FERRUG NOUS SHALE DARK BROMWN
48. 00 49.00 1.00 FERRUG NOUS SHALE DARK BROMWN 17.76 30.41 29. 35 SAMPLE DEPTH : 48. 00-50. 00m
49. 00 50.00 1.00 FERRUG NOUS SHALE DARK BROWN
50. 00 51.00 1.00 FERRUG NOUS SHALE DARK BROWN 12.21 34.41 31. 98 SAMPLE DEPTH : 50. 00-52. 00m
51. 00 52.00 1.00 FERRUG NOUS SHALE DARK BROWN
52.00 53.00 1.00 FERRUG NOUS SHALE DARK BROMWN 16.39 31.93 29. 49 SAMPLE DEPTH : 52.00-54. 00m
53. 00 54.00 1.00 FERRUG NOUS SHALE DARK BROWN
54.00 55.00 1.00 FERRUG NOUS SHALE DARK BROWN 22.64 26.09 24.54 SAMPLE DEPTH : 54. 00-56. 00m
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BOREHOLE NO MHGR- 35

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
55.00 56.00 1.00 FERRUG NOUS SHALE DARK BROMWN
56. 00 57.00 1.00 FERRUG NOUS SHALE DARK BROWN 32.20 20.72 19. 95 SAMPLE DEPTH : 56. 00-58. 00m
57.00 58.00 1.00 FERRUG NOUS SHALE DARK BROMWN
58. 00 59.00 1.00 FERRUG NOUS SHALE DARK BROMWN 19. 26 30.28 28.33 SAMPLE DEPTH : 58. 00-60. 00m
59. 00 60.00 1.00 FERRUG NOUS SHALE DARK BROMWN
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DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE Cl RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)

BOREHOLE NO MHGR- 36

LATI TUDE : 1663860. 831 DATE OF COMMENCEMENT : 25/02/16
LONG TUDE :  664675.029 DATE OF CLOSURE . 25/02/ 16
REDUCED LEVEL (M : 923. 105 DEPTH DRI LLED (M : 60. 00
' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS I Fe ! SO ! ALG ! REMARKS !
R L I NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
0. 00 1.00 1.00 POADERY ORE DARK GREY 66. 38 2.08 2.13
1.00 2.00 1.00 POADERY ORE DARK GREY 65. 99 2.67 2.52
2.00 3.00 1.00 POADERY ORE DARK GREY 64. 82 2.00 4.73
3.00 4.00 1.00 POADERY ORE DARK GREY 64. 47 3. 60 3. 65
4.00 5.00 1.00 POADERY ORE DARK GREY 59. 44 9. 60 2.07
5. 00 6.00 1.00 POADERY ORE DARK GREY 47.21 26.66 1.44
6. 00 7.00 1.00 POADERY ORE DARK GREY 59.73 8.84 3.03
7.00 8.00 1.00 POADERY ORE DARK GREY 53.57 17.43 2.59
8. 00 9.00 1.00 PONDERY ORE DARK GREY 48.42 25.06 1.50
9.00 10.00 1.00 POADERY ORE DARK GREY 55.11 15.72 2.43
10. 00 11.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 37.70 40.80 2.02
11. 00 12.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 37.00 42.35 2.26
12.00 13.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 34.79 44.39 1.17
13. 00 14.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMN 36.15 44.40 1.09
14.00 15.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMN 42.21 34.18 1.57
15. 00 16.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 33.55 44.62 1. 67
16. 00 17.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 34.04 46.04 1.39
17.00 18.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 35.82 42.26 1.94
18. 00 19.00 1.00 Sl LI CEQUS | RON ORE LI GHT BROMWN 39.42 39.19 2.84
19. 00 20.00 1.00 Sl LI CEQUS | RON ORE LI GHT BROMWN 32.08 46.82 2.39
20. 00 21.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 37.67 40.30 1.78
21.00 22.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 38.59 41.17 1.81
22.00 23.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 39.18 39.51 1.57
23.00 24.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 31.44 47.27 1.44



ANNEXURE- | | | B/ 102

BOREHOLE NO. MHGR- 36

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
24.00 25.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 39.50 39.81 1.45
25.00 26.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 32.74 48.08 1.05
26. 00 27.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 34.14 43.82 2.35
27.00 28.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 39.28 40.11 0.92
28.00 29.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 37.81 41.37 1.83
29.00 30.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 35.32 45.39 0.98
30. 00 31.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 36.39 44.72 0.94
31.00 32.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 35.66 44.06 1. 67
32.00 33.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 28.04 53.62 1.11
33.00 34.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 32.07 46.24 2.20
34.00 35.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 38.02 43.16 1.57
35.00 36.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 36.07 45.96 1.32
36. 00 37.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 36.21 43.83 1.59
37.00 38.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 41.94 35.13 1.70
38. 00 39.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 29.76 50.88 1.68
39.00 40.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 34.22 45.72 1.51
40. 00 41.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 28.07 53.08 1.47
41. 00 42.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 27.09 54.35 1.45
42. 00 43.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 34.93 45.42 1. 47
43. 00 44.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 31.67 48.84 1.61
44.00 45.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 35.87 45.45 1.12
45. 00 46.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 31.45 49.69 1.27
46. 00 47.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 33.47 47.79 1.43
47. 00 48.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 33.73 48.23 1.33
48. 00 49.00 1.00 FERRUG NOUS SHALE LI GHT BROWN 30.96 39.56 13. 07
49. 00 50.00 1.00 FERRUG NOUS SHALE LI GHT BROWN 41.55 31.39 8.52
50. 00 51.00 1.00 FERRUG NOUS SHALE LI GHT BROWN 44.09 30.57 6. 07
51. 00 52.00 1.00 FERRUG NOUS SHALE LI GHT BROWN 42.92 22.64 11. 54
52.00 53.00 1.00 FERRUG NOUS SHALE LI GHT BROWN 29.89 24.89 20.21
53. 00 54.00 1.00 FERRUG NOUS SHALE LI GHT BROWN 33.81 22.19 18. 04
54.00 55.00 1.00 FERRUG NOUS SHALE LI GHT BROWN 35.08 27.60 15.61
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BOREHOLE NO. MHGR- 36

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I

55.00 56.00 1.00 FERRUG NOUS SHALE LI GHT BROMWN 39.02 22.97 16. 39

56. 00 57.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 40.90 34.78 5.32

57.00 58.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 37.19 32.37 9.32

58. 00 59.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 40.84 38.76 2.64

59. 00 60.00 1.00 SI LI CEQUS | RON ORE LI GHT BROMWN 36.23 41.93 4. 37
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DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE Cl RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)

BOREHOLE NO MHGR- 37

LATI TUDE 1663496. 612 DATE OF COMMENCEMENT : 25/02/16
LONG TUDE :  664732. 306 DATE OF CLOSURE 26/ 02/ 16
REDUCED LEVEL (M : 976. 292 DEPTH DRI LLED (M 70. 00
' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS I Fe ! SO ! ALG ! REMARKS !
R L I NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
0. 00 1.00 1.00 LATERI TI C ORE REDDI SH BROMN 42.56 8. 66 14. 97
1.00 2.00 1.00 LATERI TI C ORE REDDI SH BROMN 50. 43 4.08 10. 21
2.00 3.00 1.00 LATERI TI C ORE REDDI SH BROMN 48. 11 3.69 11. 11
3.00 4.00 1.00 HAEMATI TI C ORE YELLOW SH BROVWN 44. 80 7.91 12. 10
4.00 5.00 1.00 HAEMATI TI C ORE YELLOW SH BROMN 30.21 12.73 17.97
5. 00 6.00 1.00 HAEMATI Tl C ORE YELLOW SH BROWN 34.85 10.55 18. 06
6. 00 7.00 1.00 HAEMATI Tl C ORE YELLOW SH BROMN 27.92 14.62 20.15
7.00 8.00 1.00 HAEMATI Tl C ORE YELLOW SH BROMN 43. 95 6. 84 10. 29
8. 00 9.00 1.00 HAEMATI TI C ORE YELLOW SH BROMN 45. 13 7.29 9.21
9. 00 10.00 1.00 HAEMATI TI C ORE YELLOW SH BROMN 39.60 11.86 13.33
10. 00 11.00 1.00 HAEMATI Tl C ORE YELLOW SH BROMN 40. 21 8.98 13.85
11. 00 12.00 1.00 FERRUG NOUS SHALE LI GHT BROMWN 28.03 23.98 25.59
12.00 13.00 1.00 FERRUG NOUS SHALE LI GHT BROMWN 28.27 23.88 25.49
13.00 14.00 1.00 HAEMATI TI C ORE DARK BROMN 42. 37 7.87 12. 60
14. 00 15.00 1.00 HAEMATI TI C ORE DARK BROMWN 46. 36 7.32 11. 47
15. 00 16.00 1.00 HAEMATI TI C ORE DARK BROMN 47. 14 6. 16 9.74 OCC. FERRU. CLAY
16. 00 17.00 1.00 HAEMATI TI C ORE DARK BROMN 52. 86 3.68 6. 11 OCC. FERRU. CLAY
17.00 18.00 1.00 HAEMATI TI C ORE DARK BROMN 51.55 5.62 8.04
18. 00 19.00 1.00 HAEMATI TI C ORE DARK BROMWN 47.91 4. 49 10. 60
19. 00 20.00 1.00 HAEMATI TI C ORE DARK BROWN 48. 24 4.16 9. 66
20. 00 21.00 1.00 HAEMATI TI C ORE DARK BROMN 52.59 3.69 6.62
21.00 22.00 1.00 HAEMATI TI C ORE DARK BROMN 51.57 4.10 7.40
22.00 23.00 1.00 HAEMATI Tl C ORE DARK BROMN 52. 65 2.02 6.72
23.00 24.00 1.00 HAEMATI TI C ORE DARK BROMN 54, 28 2.77 5.12



ANNEXURE- | | | B/ 105

BOREHOLE NO. MHGR- 37

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !

R I' NESS ! ! ! % ! % ! % ! !

I FROM! TO ! (m ! I I I I I I
24.00 25.00 1.00 HAEMATI TI C ORE DARK BROWN 53. 80 1.71 6. 74
25.00 26.00 1.00 HAEMATI TI C ORE DARK BROWN 50. 87 1.91 8. 68
26. 00 27.00 1.00 HAEMATI TI1 C ORE DARK BROMWN 52.83 1.98 7.01
27.00 28.00 1.00 HAEMATI TI1 C ORE CHERRY RED 53.12 2.23 8. 60
28.00 29.00 1.00 HAEMATI TI1 C ORE CHERRY RED 51. 65 1.79 9.70
29.00 30.00 1.00 HAEMATI TI C ORE CHERRY RED 51. 89 1.72 8.55
30. 00 31.00 1.00 HAEMATI TI C ORE CHERRY RED 52. 67 1.97 8. 57
31.00 32.00 1.00 HAEMATI TI1 C ORE CHERRY RED 48. 06 1.55 11. 03
32.00 33.00 1.00 HAEMATI TI1 C ORE CHERRY RED 51.98 1.36 9.20
33.00 34.00 1.00 HAEMATI T1 C CRE CHERRY RED 49. 39 1.44 10. 69
34.00 35.00 1.00 HAEMATI TI C ORE CHERRY RED 27.27 3.71 22.76
35.00 36.00 1.00 HAEMATI TI C ORE CHERRY RED 36. 00 2.51 17.42
36. 00 37.00 1.00 HAEMATI TI1 C ORE CHERRY RED 37.05 2.25 19. 35
37.00 38.00 1.00 HAEMATI TI C ORE CHERRY RED 51. 36 1.60 10. 05
38. 00 39.00 1.00 HAEMATI TI C ORE CHERRY RED 50. 67 2.00 10. 55
39.00 40.00 1.00 HAEMATI TI C ORE CHERRY RED 52. 32 1.67 7.17
40. 00 41.00 1.00 HAEMATI TI C ORE CHERRY RED 51.73 1.51 8.40
41. 00 42.00 1.00 HAEMATI TI C ORE CHERRY RED 49. 23 1.59 8.68
42. 00 43.00 1.00 HAEMATI TI C ORE CHERRY RED 51. 24 1.42 9.33
43. 00 44.00 1.00 HAEMATI TI C ORE CHERRY RED 56. 48 1.29 6.62
44.00 45.00 1.00 HAEMATI TI C ORE CHERRY RED 49. 61 1.58 9. 95
45. 00 46.00 1.00 HAEMATI TI C ORE CHERRY RED 55.42 1.37 8.14
46. 00 47.00 1.00 HAEMATI TI1 C ORE CHERRY RED 54.92 1.14 6. 87
47. 00 48.00 1.00 HAEMATI TI C ORE CHERRY RED 56. 62 1.10 4.99
48. 00 49.00 1.00 HAEMATI TI1 C ORE CHERRY RED 50. 51 1.31 8. 86
49. 00 50.00 1.00 HAEMATI TI C ORE CHERRY RED 50. 16 1.23 11. 38
50. 00 51.00 1.00 HAEMATI TI C ORE CHERRY RED 51. 69 1.14 10. 10
51. 00 52.00 1.00 HAEMATI TI1 C ORE CHERRY RED 40. 93 1.34 17.72
52.00 53.00 1.00 HAEMATI TI1 C ORE CHERRY RED 40. 37 1.30 19.11
53. 00 54.00 1.00 HAEMATI TI1 C ORE CHERRY RED 40. 47 1.99 15. 07
54.00 55.00 1.00 HAEMATI TI C ORE CHERRY RED 36. 65 2.70 15. 99



| DEPTH (M ! THI CK-! LI THOLOGY
Do I NESS !
I FROM! TO ! (m) !

1.00 HAEMATI TI C ORE
1.00 HAEMATI TI C ORE
1.00 HAEMATI TI1 C ORE
1.00 HAEMATI T1 C CRE
1.00 HAEMATI TI1 C ORE
1.00 HAEMATI TI C ORE
1.00 HAEMATI TI C ORE
62. 00 63.00 1.00 HAEMATI TI1 C ORE
1.00 HAEMATI TI1 C ORE
1.00 HAEMATI TI1 C ORE
1.00 FERRUG NOUS SHALE
1.00 FERRUG NOUS SHALE
1.00 FERRUG NOUS SHALE
1.00 FERRUG NOUS SHALE
1.00 FERRUG NOUS SHALE

BOREHOLE NO. MHGR- 37

%

N

oRNEDMDRERERREEDN

.34

ANNEXURE- | | | B/ 106

SAMPLE DEPTH :

SAMPLE DEPTH :

65. 00-67. 00m

67.00-70. 00m
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ANNEXURE- | | | B/ 107

DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE Cl RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)

BOREHOLE NO MHGR- 38

LATI TUDE 1663543. 299 DATE OF COMMENCEMENT : 25/02/16
LONG TUDE :  664795.987 DATE OF CLOSURE 26/ 02/ 16
REDUCED LEVEL (M : 940. 793 DEPTH DRI LLED (M 45. 00
' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS I Fe ! SO ! ALG ! REMARKS !
R L I NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
0. 00 1.00 1.00 SHALE DARK BROMN 11.61 32.63 32.33 SAVPLE DEPTH : 0. 00-2. 00m
1.00 2.00 1.00 SHALE DARK BROMN
2.00 3.00 1.00 SHALE DARK BROMN 5.37 40.35 35.10 SAVPLE DEPTH : 2. 00-4.00m
3.00 4.00 1.00 SHALE DARK BROMN
4.00 5.00 1.00 SHALE DARK BROMN 5.98 39.72 34.55 SAMPLE DEPTH : 4. 00-6.00m
5. 00 6.00 1.00 SHALE LI GHT BROWN
6. 00 7.00 1.00 SHALE LI GHT BROMWN 9.68 36.46 31.02 SAVMPLE DEPTH : 6. 00-8. 00m
7.00 8.00 1.00 SHALE LI GHT BROMWN
8. 00 9.00 1.00 SHALE LI GHT BROMN 5.93 39.79 34.41 SAVMPLE DEPTH : 8. 00-10. 00m
9.00 10.00 1.00 SHALE LI GHT BROMN
10. 00 11.00 1.00 SHALE LI GHT BROMWN 5.77 40.16 34. 40 SAMPLE DEPTH : 10.00-12. 00m
11. 00 12.00 1.00 SHALE LI GHT BROMWN
12.00 13.00 1.00 SHALE LI GHT BROMWN 5.64 39.94 33.90 SAMPLE DEPTH : 12.00-14. 00m
13. 00 14.00 1.00 SHALE LI GHT BROMN
14.00 15.00 1.00 SHALE LI GHT BROMN 6.80 39.18 33.05 SAMPLE DEPTH : 14.00-16. 00m
15. 00 16.00 1.00 SHALE LI GHT BROWN
16. 00 17.00 1.00 SHALE LI GHT BROMWN 6.58 39.37 33.84 SAMPLE DEPTH : 16. 00-18. 00m
17.00 18.00 1.00 SHALE LI GHT BROMWN
18. 00 19.00 1.00 FERRUG NOUS SHALE LI GHT BROWN 19.48 29.38 25.14 SAMPLE DEPTH : 18. 00-20. 00m
19. 00 20.00 1.00 FERRUG NOUS SHALE DARK BROMN
20. 00 21.00 1.00 FERRUG NOUS SHALE DARK BROMN 17.18 31.54 28.01 SAMPLE DEPTH : 20. 00-22. 00m
21.00 22.00 1.00 FERRUG NOUS SHALE DARK BROMN
22.00 23.00 1.00 FERRUG NOUS SHALE DARK BROMN 41.97 14.61 15.11 SAMPLE DEPTH : 22.00-24.00m
23.00 24.00 1.00 FERRUG NOUS SHALE DARK BROMN



| DEPTH (M
| FROM! TO
24.00  25.
25.00  26.
26.00  27.
27.00  28.
28.00  29.
29.00  30.
30.00  31.
31.00 32
32.00  33.
33.00 34
34.00  35.
35.00  36.
36.00  37.
37.00  38.
38.00  309.
39.00 40
40.00 41
41.00 42
42.00 43,
43.00 44,
44.00 45

FERRUG NOUS SHALE
FERRUG NOUS SHALE
FERRUG NOUS SHALE
FERRUG NOUS SHALE
FERRUG NOUS SHALE
FERRUG NOUS SHALE
SHALE

SHALE

HAEMATI TI C ORE
FERRUG NOUS SHALE
FERRUG NOUS SHALE
HAEMATI TI C ORE
HAEMATI TI C ORE
HAEMATI TI1 C ORE
HAEMATI TI1 C ORE
SHALE

SHALE

FERRUG NOUS SHALE
FERRUG NOUS SHALE

BOREHOLE NO. MHGR- 38

DARK BROMWN
CHERRY RED
CHERRY RED
CHERRY RED
DARK BROWN
DARK BROMWN
DARK BROMWN
DARK BROMWN
DARK BROWN

15.

31.
22.

47.
44,
60.
52.
.07

%

86

.47

32
16

89
89
36
01

.95

32.

37.

21.
28.

47

91

77
80

.04
. 38
.00
.95
.10

. 89

29.

33.

21.
28.

10.
16.
.95
11.
34.

29.

15

10

93
02

22
96

69
62

29
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SAMPLE

SAMPLE

DEPTH :

DEPTH :

DEPTH :

30.

32.

35.

41.

43.

00- 43.

00- 45.

.00m

.00m

.00m

o0m

o0m
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ANNEXURE- | | | B/ 109

DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE Cl RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)

BOREHOLE NO MHGR- 39

LATI TUDE 1664321. 925 DATE OF COMMENCEMENT : 25/02/16
LONG TUDE : 664327. 260 DATE OF CLOSURE 26/ 02/ 16
REDUCED LEVEL (M : 900. 008 DEPTH DRI LLED (M 50. 00
' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS I Fe ! SO ! ALG ! REMARKS !
R L I NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
0. 00 1.00 1.00 HAEMATI Tl C ORE DARK BROMN 64. 56 1.87 2.81
1.00 2.00 1.00 HAEMATI Tl C ORE DARK BROMN 65. 53 0. 95 3.56
2.00 3.00 1.00 HAEMATI Tl C ORE DARK BROMN 65. 21 1.56 2.79
3.00 4.00 1.00 HAEMATI TI C ORE DARK BROMN 65. 14 1.46 2.90
4.00 5.00 1.00 HAEMATI TI C ORE CHERRY RED 65. 49 1.23 3.24
5. 00 6.00 1.00 HAEMATI Tl C ORE CHERRY RED 66. 34 1.76 2.80
6. 00 7.00 1.00 HAEMATI Tl C ORE CHERRY RED 65. 58 1.01 3.15
7.00 8.00 1.00 POADERY ORE DARK GREY 63. 47 1.71 4.45
8. 00 9.00 1.00 POADERY ORE DARK GREY 62. 95 1.91 4.61
9. 00 10.00 1.00 POADERY ORE DARK GREY 64. 98 2.51 3.00
10. 00 11.00 1.00 POADERY ORE DARK GREY 66. 35 1.94 2.45
11. 00 12.00 1.00 POADERY ORE DARK GREY 65. 89 1.90 3.01
12.00 13.00 1.00 POADERY ORE DARK GREY 65. 95 1.92 2.93
13.00 14.00 1.00 POADERY ORE DARK GREY 65. 15 3.38 2.84
14. 00 15.00 1.00 POADERY ORE DARK GREY 62.16 5.77 4.69
15. 00 16.00 1.00 POADERY ORE DARK GREY 61. 35 8.08 2.61
16. 00 17.00 1.00 POADERY ORE DARK GREY 62. 66 6. 49 2.57
17.00 18.00 1.00 POADERY ORE DARK GREY 63. 49 5.44 2.96
18. 00 19.00 1.00 POADERY ORE DARK GREY 59.29 12.07 2.49
19. 00 20.00 1.00 POADERY ORE DARK GREY 63. 62 5.54 2.27
20. 00 21.00 1.00 POADERY ORE DARK GREY 61.77 8.22 2.10
21.00 22.00 1.00 POADERY ORE DARK GREY 61. 56 8.59 2.46
22.00 23.00 1.00 POADERY ORE DARK GREY 64. 14 4.41 2.76
23.00 24.00 1.00 POADERY ORE DARK GREY 63. 20 5.08 2.21



ANNEXURE- | | | B/ 110

BOREHOLE NO. MHGR- 39

' DEPTH (M ! THI CK-! LI THOLOGY I COLOR DETAILS ! Fe | SO ! A0 ! REMARKS !
R I' NESS ! ! ! % ! % ! % ! !
I FROM! TO ! (m ! I I I I I I
24.00 25.00 1.00 POWDERY ORE DARK GREY 65. 15 2.95 2.74
25.00 26.00 1.00 POWDERY ORE DARK GREY 65. 19 3.69 2. 66
26. 00 27.00 1.00 POADERY ORE DARK GREY 65. 38 3.33 2.57
27.00 28.00 1.00 POADERY ORE DARK GREY 65. 04 3.32 2.06
28.00 29.00 1.00 POADERY ORE DARK GREY 64.51 5.74 1.79
29.00 30.00 1.00 POWNDERY ORE DARK GREY 64.78 4.01 2.83
30. 00 31.00 1.00 POWNDERY ORE DARK GREY 63. 90 5.39 2. 14
31.00 32.00 1.00 POADERY ORE DARK GREY 64. 16 4.97 2.43
32.00 33.00 1.00 POADERY ORE DARK GREY 65. 15 3.72 2.66
33.00 34.00 1.00 POADERY ORE GREY 62.13 7.28 2.53
34.00 35.00 1.00 POWNDERY ORE GREY 61. 06 8. 26 2.63
35.00 36.00 1.00 POWDERY ORE GREY 56.85 13.98 2.43
36. 00 37.00 1.00 POADERY ORE GREY 61. 56 7.39 2.79
37.00 38.00 1.00 POADERY ORE GREY 58.27 12.21 2.26
38. 00 39.00 1.00 POADERY ORE GREY 55.37 17.08 1.85
39.00 40.00 1.00 POWDERY ORE GREY 63. 42 5. 47 2.52
40. 00 41.00 1.00 POWDERY ORE GREY 61.73 7.81 2.25
41. 00 42.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 50.69 25.68 1.38
42. 00 43.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 48. 61 25.45 2.73
43. 00 44.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 48.12 28.98 1.43
44.00 45.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 44.50 31.27 3.14
45. 00 46.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 40.06 37.49 3.18
46. 00 47.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 39.56 40.35 1.54
47. 00 48.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 39.41 38.22 1.98
48. 00 49.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 38.48 42.71 0. 56
49. 00 50.00 1.00 SI LI CEQUS | RON ORE LI GHT BROWN 39.33 41.82 0.52
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ANNEXURE- | 1| B/ 111

DETAI LED LI THOLOG AND ANALYTI CAL DETAI LS OF BOREHOLES ( REVERSE Cl RCULATI ON DRI LLI NG
M's. H G RANGANGOUD M NE LEASE AREA (M. No. 2148)

BOREHOLE NO MHGR- 40

LATI TUDE : 1664056. 173 DATE OF COMMVENCEMENT : 26/ 02/ 16
LONG TUDE © 664279. 430 DATE OF CLOSURE : 26/02/16
REDUCED LEVEL (M): 942. 522 DEPTH DRI LLED (M :49.00
| DEPTH (M ! THI CK-! LI THOLOGY | COOORDETAILS | Fe ! SiQ ! A,0 ! REMARKS !
L I NESS ! ! I % | % | % | !
I FROM! TO ! (m ! I I I I I I
0.00 1.00 1.00 HAEMATITIC ORE DARK BROWN 62.11 2.55 5.39
1. 00 2.00 1.00 HAEMATITIC ORE DARK BROWN 62.65 3.17 4.92
2.00 3.00 1.00 HAEMATITIC ORE DARK BROWN 64.48 1.86 3.69
3. 00 4.00 1.00 HAEMATITIC ORE DARK BROWN 62.12 3.17 5. 38
4.00 5.00 1.00 HAEMATI TIC ORE DARK BROWN 62.23 3.56 5.18
5. 00 6.00 1.00 HAEMATI TIC ORE DARK BROWN 62.17 2.95 5. 20
6. 00 7.00 1.00 HAEMATITIC ORE DARK BROWN 62.08 3.24 5. 09
7.00 8.00 1.00 HAEMATITIC ORE DARK BROWN 62.47 2.08 3.85
8. 00 9.00 1.00 HAEMATI TIC ORE DARK BROWN 62.29 2.17 4.19
9.00 10.00 1.00 HAEMATITIC ORE DARK BROWN 60.60 8.91 3.21
10.00 11.00 1.00 HAEMATITIC ORE DARK BROWN 61.84  3.56 3. 47
11.00 12.00 1.00 HAEMATITIC ORE DARK BROWN 61.86  3.39 3.93
12.00 13.00 1.00 HAEMATITIC ORE DARK BROWN 60.38 3.13 5.31
13.00 14.00 1.00 HAEMATITIC ORE DARK BROWN 62.81 2.45 3. 44
14.00 15.00 1.00 HAEMATITIC ORE DARK BROWN 62.19 2.32 3. 66
15.00 16.00 1.00 HAEMATITIC ORE DARK BROWN 61.62  4.53 5.19
16.00 17.00 1.00 HAEMATITIC ORE DARK BROWN 56.37 15.74 2.98
17.00 18.00 1.00 HAEMATITIC ORE DARK BROWN 61.66  3.46 4.59
18.00 19.00 1.00 HAEMATITIC ORE DARK BROWN 61.19 3.30 4.70
19.00 20.00 1.00 HAEMATITIC ORE DARK BROWN 60.05 2.72 5. 65
20.00 21.00 1.00 HAEMATITIC ORE DARK BROWN 58.67 3.51 6.07
21.00 22.00 1.00 HAEMATITIC ORE DARK BROWN 49.80 3.71 13.03
22.00 23.00 1.00 HAEMATITIC ORE DARK BROWN 55.84  4.73 8. 27
23.00 24.00 1.00 HAEMATITIC ORE DARK BROWN 52.48 18.00 4.70



ANNEXURE- | | | B/ 112

BOREHOLE NO. MHGR- 40

| DEPTH (M ! THI CK-!
loeeee ot | NESS !
I FROM! TO ! (m !

.00 HAEMATI TI C
00 SI LI CEQUS |
00 SI LI CEQUS |
00 SI LI CEQUS |
00 SI LI CEQUS |
00 SI LI CEQUS |
00 SI LI CEQUS |
00 SI LI CEQUS |
00 SI LI CEQUS |
00 SI LI CEQUS |
00 SI LI CEQUS |
00 SI LI CEQUS |

SI LI CEQUS |

00 SI LI CEQUS |

00 SI LI CEQUS |

00 FERRUG NOUS

00 FERRUG NOUS

00 RED OCHRE

00 RED OCHRE

00 FERRUG NOUS

00 FERRUG NOUS

00 FERRUG NOUS

00 FERRUG NOUS

00 FERRUG NOUS

00 FERRUG NOUS

ORE

RON ORE

RON ORE
RON ORE
RON ORE
RON ORE
RON ORE

CLAY
CLAY

CLAY
CLAY
CLAY
CLAY
CLAY
CLAY

| COLORDETAILS ! Fe ! Sio ! A0 ! REMARKS !
! I o % | % | !
| | | | | |
DARK BROWN 56.79  4.43 7.88

LI GHT BROWN 52.22 23.04 1.88

LI GHT BROMN 48.09 29.57 1.34

LI GHT BROMN 45.72 32.25 1.48

LI GHT BROMN 39.22 42.07 1.25

LI GHT BROWN 43.03 36.56 1.22

LI GHT BROWN 44.70 34.18 1.12

LI GHT BROMN 42.55 37.66 1.04

LI GHT BROMN 43.43 35.63 1.45

LI GHT BROMN 43.02 36.02 1.58

LI GHT BROWN 40.89 40. 30 1.02

LI GHT BROWN 44.37 34.37 1.21

LI GHT BROMN 41.44 38.96 1. 30

LI GHT BROMN 40.60 40.03 1. 20

LI GHT BROAN 39.46 41.68 1. 30

DARK BROMN 25.86 25.37  20.45

DARK BROMN 42.77 19.90 12.56

REDDI SH BROAN 28.75 25.01 19.88

REDDI SH BROAN 22.57 27.38 22.41

DARK BROMN 28.00 23.71 19.92 SAMPLE DEPTH : 43.00- 45. 00m
DARK BROWN

DARK BROWN 35.97 29.31 13.90 SAMPLE DEPTH : 45.00-47.00m
DARK BROAN

DARK BROAN 24.36 27.47 22.16 SAMPLE DEPTH : 47.00-49. 00m
DARK BROMN
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THI CK- !

LATI TUDE
LONG TUDE

SHRI

ANALYTI CAL RESULTS OF PRI MARY SAMPLES ( CORE DRI LLI NG

H. G RANGANGOUD M NE LEASE AREA (M. No. 2148),

1664145. 652

REDUCED LEVEL (M) :

| DEPTH (M
I FROM! TO
0.00  1.00
1.00  1.70
1.70  3.10
3.10  5.05
5.05  5.30
5.30  6.70
6.70  8.00
8.00  8.50
8.50  8.65
8.65  9.60
9.60 12.70
12.70  13.60
13.60  15.50
15.50  16.80
16.80  18.00
18.00  19.20
19.20  20.50
20.50 21.80
21.80 23.20
23.20 24.10
24.10 24.50
24.50 25.50
25.50  26.65
26.65  28.70

NESS

(m

BOREHOLE NO MHG 22

664406. 225
912. 851
TRUE ! LI THOLOGY | COLOR DETAILS
| TH CK- ! !
I NESS (! !
0.86  SILICEOUS | RON ORE LI GHT GREEN
0.60 SILICEOUS | RON ORE DARK BROMN
1.20  SILICEOUS | RON ORE LI GHT GREY
1.68  SILICEOUS | RON ORE LI GHT GREY
0.22 MAGNETI C ORE GREY
1.20  MAGNETI C ORE GREY
1.12  MAGNETI C ORE GREY
0.43 MAGNETI C ORE GREY
0.13  MAGNETI C ORE GREY
0.82 MAGNETI C ORE GREY
2.67 MAGNETI C ORE GREY
0.77 MAGNETI C ORE GREY
1.63  MAGNETI C ORE GREY
1.12  MAGNETI C ORE GREY
1.03  MAGNETI C ORE GREY
1.03  MAGNETI C ORE GREY
1.12  MAGNETI C ORE GREY
1.12  MAGNETI C ORE GREY
1.20 MAGNETI C ORE GREY
0.77 MAGNETI C ORE GREY
0.34 MAGNETI C ORE GREY
0.86 MAGNETI C ORE GREY
0.99 MAGNETI C ORE GREY
1.76  MAGNETI C ORE GREY

DI ST: BALLARI,

DATE OF COVMENCEMENT :

KARNATAKA

DATE OF CLOSURE
DEPTH DRI LLED (M

% !

ANNEXURE- | V/ 1

20/ 02/ 16
29/ 02/ 16
83. 30

180



I DEPTH (M ! THICK-! TRUE

Lo I NESS ! THICK-

! LI THOLOGY

| FROM! TO !  (m) !NESS (m!

2 2.41
2 1.89
0 0. 26
1 1.12
2 1.72
1 1.33
2 2.06
2 1.76
2 1.89
2 2.15
2 1.72
2 1.72
1 1.12
. . 2. 1.98
55. 60 57.00 1.40 1.20
2 2.02
2 2.28
0 0. 69
1 1.20
1 1.38
2 1.89
2 2.49
2 1.72
1 1.29
1 1.03
1 1.03
2 1.81
2 1.98
2 1.81

MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C
MAGNETI C

BOREHOLE NO MHG 22

%

ANNEXURE- | V/ 2
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ANNEXURE- | V/ 3

ANALYTI CAL RESULTS OF PRI MARY SAMPLES (CORE DRI LLI NG
SHRI H. G RANGANGOUD M NE LEASE AREA (M. No. 2148), DI ST: BALLARI, KARNATAKA

BOREHOLE NO MHG 27

LATI TUDE : 1664165. 409 DATE OF COMMENCEMENT : 23/02/16
LONG TUDE ©  664276.738 DATE OF CLOSURE : 29/02/16
REDUCED LEVEL (M): 907. 639 DEPTH DRI LLED (M : 52.30
| DEPTH (M ! THICK-! TRUE | LI THOLOGY | COOORDETAILS | Fe ! SiQ ! A0 ! REMARKS !
L I NESS ! THI CK- ! ! I % | % | % | !
| FROM! TO ! (m) !NESS (m! ! ! ! ! ! !
0.00 3.90 3.90 3.35 SHALE REDDI SH BROWN 7.33  39.86 31.49
3.90 7.00 3.10 2.67 SHALE REDDI SH BROWN 5.01 41.69 32.61
7.00 7.50 0.50 0.43  SHALE YELLOW SH BROAN ~ 10.73  36.23 28.52
7.50 7.70  0.20 0.17 SHALY ORE YELLON SH BROAN ~ 43.47  13.61 11.54
7.70 9.90 2.20 1.89  SHALE YELLOW SH BROAN ~ 7.94  38.49 30.28
9.90 11.50 1.60 1.38  SHALE DARK BROWN 11.81  34.73 26.88
11.50 13.00 1.50 1.29  FERRUG NOUS SHALE REDDI SH BROWN 21.42  27.45 21.72
13.00 14.35 1.35 1.16  FERRUG NOUS SHALE REDDI SH BROWN 18.19  27.58 19.94
14.35 16.70 2.35 2.02  FERRUG NOUS SHALE REDDI SH BROWN 26.99  24.19 20.94
16.70 17.65 0.95 0.82  BLUEDUST+SLO REDDI SH BROWN 66. 01 1.99 2.27
17.65 20.89 3.24 2.79  FERRUG NOUS SHALE DARK BROWN 12.60  34.01 26.22
20.89 22.35 1.46 1.26  FERRUG NOUS SHALE LI GHT BROWN 15.58  32.17 25.67
22.35 23.10 0.75 0.65 FERRUG NOUS CLAY LI GHT BROWN 16.75  29.92 22.77
23.10 23.50 0.40 0.34 FERRUG NOUS CLAY LI GHT BROWN 17.12  30.18 23.87
23.50 24.20 0.70 0.60 FERRUG NOUS CLAY LI GHT BROWN 21.95 27.13 22.32
24.20 26.30 2.10 1.81  FERRUG NOUS CLAY LI GHT BROWN 37.66  17.63 15.63
26.30 27.45 1.15 0.99  FERRUG NOUS CLAY DARK BROWN 33.39  20.23 17.80
27.45 28.00 0.55 0.47  MAGNETI C ORE DARK BROWN 60. 86 4.45 4.13
28.00 28.60 0.60 0.52  MAGNETI C ORE DARK BROWN 63. 71 3.52 3.09
28.60 29.20 0.60 0.52  MAGNETI C ORE DARK BROWN 64.01 2.73 2.05
29.20 29.80 0.60 0.52 MAGNETI C ORE DARK BROWN 59.25 11.96 1.68
29.80 30.90 1.10 0.95 MAGNETI C ORE DARK BROWN 59.60 10.02 2.08
30.90 31.15 0.25 0.22 MAGNETIC ORE DARK BROWN 60. 15 6.49 2.78
31.15 32.90 1.75 1.51  MAGNETI C ORE DARK BROWN 41.05 39.23 1.31



ANNEXURE- | V/ 4

BOREHOLE NO MHG 27

| DEPTH (M ! THICK-! TRUE !  LITHOLOGY | COLORDETAILS ! Fe ! S0, ! Al,O ! REMARKS !
Do | NESS ! THICK- ! ! I % | % ! !
| FROM! TO !  (m) !NESS (m! ! ! ! ! ! !
32.90 33.50 0.60 0.52  MAGNETI C ORE DARK BROMN 54.92  18.89 0.99
33.50 35.30 1.80 1.55 MAGNETI C ORE DARK BROWN 35.90 46.31 1.15
35.30 35.70 0.40 0.34 MAGNETI C ORE DARK BROAN 40.31 30.98 2.59
35.70 36.55 0.85 0.73  MAGNETI C ORE DARK BROAN 35.40 44.18 3.01
36.55 38.00 1.45 1.25 MAGNETI C ORE DARK BROAN 34.44  47.10 2.47
38.00 39.00 1.00 0.86 MAGNETI C ORE DARK BROWN 45.61 27.10 7.12
39.00 40.35 1.35 1.16  FERRUG NOUS SHALE DARK BROWN 10.25  45.42 29.06
40.35 41.35 1.00 0.86 MAGNETI C ORE DARK BROAN 26.35 51.56 9.33
41.35 42.70 1.35 1.16  MAGNETI C ORE DARK BROAN 35.80 42.95 3.81
42.70 44.15 1.45 1.25 MAGNETI C ORE DARK BROAN 31.59 52.16 1.37
44.15 45.80 1.65 1.42  MAGNETI C ORE DARK BROWN 36.52 43.59 3.65
45.80 47.15 1.35 1.16  MAGNETI C ORE DARK BROWN 36.30 44.14 3.63
47.15 49.35 2.20 1.89  MAGNETI C ORE DARK BROAN 30.86 52.20 2.77
49.35 51.00 1.65 1.42  MAGNETI C ORE DARK BROAN 34.97 27.58 9.10
51.00 52.30 1.30 1.12  MAGNETI C ORE DARK BROAN 18.58  36.10 16. 87
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ANNEXURE- | V/ 5

ANALYTI CAL RESULTS OF PRI MARY SAMPLES (CORE DRI LLI NG
SHRI H. G RANGANGOUD M NE LEASE AREA (M. No. 2148), DI ST: BALLARI, KARNATAKA

BOREHOLE NO MHG 41

LATI TUDE : 1664316. 597 DATE OF COWENCEMENT : 28/ 02/ 16
LONG TUDE © 664156. 112 DATE OF CLOSURE : 29/02/16
REDUCED LEVEL (M): 901. 863 DEPTH DRI LLED (M : 38.20
| DEPTH (M ! THICK-! TRUE | LI THOLOGY | COOORDETAILS | Fe ! SiQ ! A0 ! REMARKS !
L I NESS ! THI CK- ! ! I % | % | % | !
| FROM! TO ! (m) !NESS (m! ! ! ! ! ! !
0.00 0.75 0.75 0.65 HAEMATI TI C ORE DARK BROWN 63. 09 2.84 4.42
0.75 1.00 0.25 0.22  CLAYEY | RON ORE DARK BROWN 54. 49 3.18 12.29
1. 00 1.70 0.70 0.60 POWDERY ORE GREY 67.78 0.81 1.21
1.70 2.35 0.65 0.56 POADERY ORE GREY 63. 45 2.20 5.24
2.35 2.65 0.30 0.26  FERRUG NOUS CLAY DARK BROWN 34.61 18.71 19.74
2.65 3.05 0.40 0.34 POADERY ORE GREY 66. 45 1.26 1.45
3.05 3.40 0.35 0.30 POWDERY ORE GREY 66. 68 0.80 2.22
3.40 3.70 0.30 0.26 POADERY ORE GREY 63. 24 1.85 6.89
3.70 5.40 1.70 1.46  FERRUG NOUS CLAY YELLOW SH BROAN ~ 28.23  23.14 21.99
5. 40 6.00 0.60 0.52 POMDERY ORE STEEL GREY 65. 82 1.97 3.15
6. 00 6.60 0.60 0.52 POADERY ORE STEEL GREY 64. 27 1.52 5.72
6. 60 7.50 0.90 0.77 POMDERY ORE STEEL GREY 63. 54 1.92 5.80
7.50 8.15 0.65 0.56 POADERY ORE STEEL GREY 63. 85 0.15 8.12
8.15 8.80 0.65 0.56  POWDERY ORE STEEL GREY 65. 42 0.48 5.13
8. 80 9.40 0.60 0.52  POWDERY ORE STEEL GREY 65. 36 0.67 5.17
9.40 10.00 0.60 0.52 POADERY ORE STEEL GREY 65. 71 0.95 3.96
10.00 10.60 0.60 0.52 POADERY ORE STEEL GREY 63. 70 1.83 6.17
10.60 11.25 0.65 0.56  POADERY ORE STEEL GREY 63. 42 1.29 7.23
11.25 11.75 0.50 0.43 POMDERY ORE STEEL GREY 65. 04 1.77 4.43
11.75 12.35 0.60 0.52 POADERY ORE STEEL GREY 65. 96 1.70 3.51
12.35 13.25 0.90 0.77 POMDERY ORE STEEL GREY 63. 60 0.32 7.52
13.25 14.00 0.75 0.65 POADERY ORE STEEL GREY 61. 99 1.75 8.65
14.00 14.75 0.75 0.65 POADERY ORE STEEL GREY 64. 70 0.68 5.99
14.75 15.45 0.70 0.60 POWDERY ORE STEEL GREY 66. 20 0.38 4.58



BOREHOLE NO MHG 41

ANNEXURE- | V/ 6

THI CK-!

NESS

(m

TRUE !
I TH CK-
I NESS (!

LI THOLOGY

| DEPTH (M
| FROM! TO
15.45  16.
16.15  16.
16.85  18.
18.00  18.
18.65  19.
19.20  20.
20.75  22.
22.95 25,
25.30  26.
26.20  27.
27.00  28.
28.50 30
30.45 31
31.45 32
32.40  35.
35.05  36.
36.70  38.

POADERY ORE

MAGNETI C CRE
MAGNETI C ORE
MAGNETI C ORE
MAGNETI C CRE
MAGNETI C CRE
MAGNETI C CRE
FERRUG NOUS SHALE
FERRUG NOUS SHALE
MAGNETI C CRE
MAGNETI C CRE
MAGNETI C CRE
MAGNETI C ORE
MAGNETI C ORE

STEEL CGREY
STEEL GREY
STEEL GREY
STEEL GREY
STEEL GREY
GREY

GREY

17 W TH ORE PI ECES
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ANNEXURE- | V/ 7

ANALYTI CAL RESULTS OF PRI MARY SAMPLES (CORE DRI LLI NG
SHRI H. G RANGANGOUD M NE LEASE AREA (M. No. 2148), DI ST: BALLARI, KARNATAKA

BOREHOLE NO MHG 42

LATI TUDE : 1663737. 844 DATE OF COMMENCEMENT : 01/03/ 16
LONG TUDE :  664698. 673 DATE OF CLOSURE : 07/03/16
REDUCED LEVEL (M): 919. 882 DEPTH DRI LLED (M © 63.40
| DEPTH (M ! THICK-! TRUE | LI THOLOGY | COOORDETAILS ! Fe ! SiQ ! A0 ! REMARKS !
L I NESS ! THI CK- ! ! I % | % | % | !
| FROM! TO ! (m) !NESS (m! ! ! ! ! ! !
0.00 2.00 2.00 1.72  HAEMATI TIC ORE DARK BROWN 62.46  4.12 5.81
2.00 2.60 0.60 0.52 POADERY ORE DARK GREY 67. 65 0.81 1.33
2.60 3.20 0.60 0.52 POADERY ORE DARK GREY 68. 00 0.81 1.13
3.20 4.00 0.80 0.69 POMDERY ORE DARK GREY 67.77 1.04 1.21
4.00 4.50 0.50 0.43  POMDERY ORE DARK GREY 66. 35 0.93 1.50
4.50 5.20 0.70 0.60 POWDERY ORE DARK GREY 67.78 0.78 1.28
5. 20 6.00 0.80 0.69 POADERY ORE DARK GREY 64. 12 0.80 5.41
6. 00 6.50 0.50 0.43  POADERY ORE DARK GREY 65. 03 0.87 4.22
6. 50 7.45 0.95 0.82 POWDERY ORE DARK GREY 64. 26 0.89 3.37
7.45 8.00 0.55 0.47 POMDERY ORE DARK GREY 64. 12 0.94 4.25
8.00 8.40 0.40 0.34 POADERY ORE DARK GREY 66. 67 0.83 1.93
8. 40 8.80 0.40 0.34 POADERY ORE DARK GREY 64. 69 0.86 3.52
8. 80 9.30 0.50 0.43  POADERY ORE STEEL GREY 65. 14 0.85 3.61
9.30 9.85 0.55 0.47  POWDERY ORE STEEL GREY 64. 06 1.05 4.50
9.85 10.70 0.85 0.73 SHALY ORE DARK BROWN 59. 10 0.82 12.90
10.70 11.40 0.70 0.60 POWDERY ORE STEEL GREY 66. 89 0.69 3.07
11.40 11.95 0.55 0.47 POMDERY ORE STEEL GREY 67.58 0.83 2.05
11.95 12.50 0.55 0.47 POMDERY ORE REDDI SH BROWN 67. 17 0.95 2.02
12.50 13.40 0.90 0.77 POMDERY ORE DARK GREY 66. 63 0.87 1.79
13.40 13.85 0.45 0.39 POWDERY ORE DARK GREY 67.56 0.90 1.17
13.85 14.30 0.45 0.39 POADERY ORE DARK GREY 65. 77 1.09 2.12
14.30 15.00 0.70 0.60 POADERY ORE DARK GREY 65. 97 0.95 3.44
15.00 16.00 1.00 0.86 POADERY ORE DARK GREY 65. 31 0.83 4.66
16.00 17.00 1.00 0.86 POWDERY ORE DARK GREY 64.03 0.74 7.15



ANNEXURE- | V/ 8

BOREHOLE NO MHG 42

| DEPTH (M ! THICK-! TRUE !  LITHOLOGY | COLORDETAILS ! Fe ! S0, ! Al,O ! REMARKS !
| oo | NESS ! THI CK- ! ! I o % | % ! !
I FROM! TO ! (m) !NESS (m! ! ! ! ! ! !
17.00 18.00 1.00 0.86 HAEMATI TI C ORE DARK BROAN 63. 37 0.89 7.81
18.00 19.00 1.00 0.86  HAEMATI TI C ORE DARK BROWN 61. 66 0.87 10.58
19.00 19.70 0.70 0.60  HAEMATI TI C ORE DARK BROWN 62. 83 0.85 7.49
19.70 21.00 1.30 1.12  HAEMATI TI C ORE DARK BROAN 61. 73 1.60 5.35
21.00 22.00 1.00 0.86 POADERY ORE STEEL GREY 67. 10 0.94 2.81
22.00 23.00 1.00 0.86 POWDERY ORE STEEL GREY 66. 63 1.60 2.81
23.00 24.00 1.00 0.86 POMDERY ORE STEEL GREY 67. 02 0.52 2.69
24.00 24.35 0.35 0.30 CLAYEY | RON ORE YELLOW SH BROAN  66. 72 0.92 2.19
24.35 25.25 0.90 0.77 POWDERY ORE DARK GREY 65. 40 0.95 4.30
25.25 26.00 0.75 0.65 SOFT LAM NATED ORE DARK GREY 65. 56 0.94 3.46
26.00 27.15 1.15 0.99 POWDERY ORE STEEL GREY 64. 67 0.58 6.35
27.15 27.80 0.65 0.56 POADERY ORE STEEL GREY 64. 36 1.08 3.28
27.80 29.00 1.20 1.03  POADERY ORE STEEL GREY 66. 69 0.85 2.55
29.00 30.00 1.00 0.86 POADERY ORE STEEL GREY 67. 99 0.82 1.42
30.00 31.00 1.00 0.86 SOFT LAM NATED ORE STEEL GREY 67. 99 0.79 1.66
31.00 32.00 1.00 0.86 SOFT LAM NATED ORE STEEL GREY 67. 25 1.08 1.94
32.00 33.00 1.00 0.86 SOFT LAM NATED ORE STEEL GREY 66. 15 1.66 3.30
33.00 34.00 1.00 0.86 SOFT LAM NATED ORE STEEL GREY 64. 88 2.78 3.25
34.00 34.60 0.60 0.52  SOFT LAM NATED ORE LI GHT GREY 64. 62 3.06 3.23
34.60 35.50 0.90  0.77 SOFT LAM NATED ORE LI GHT GREY 66. 36 2.10 1.55
35.50 36.00 0.50 0.43  SILICEOUS | RON ORE LI GHT GREY 48.27 29.08 1.67
36.00 37.59 1.59 1.37  MAGNETI C ORE LI GHT GREY 32.69 47.88 2.52
37.59 39.65 2.06 1.77  MAGNETI C ORE LI GHT GREY 31.55 48.58 3.67
39.65 41.15 1.50 1.29  MAGNETI C ORE LI GHT GREY 39.42  40.13 2.34
41.15 43.95 2.80 2.41  MAGNETI C ORE LI GHT GREY 46.36 31.14 1.95
43.95 46.10 2.15 1.85 MAGNETI C ORE LI GHT GREY 37.67 43.77 2.16
46.10 48.70  2.60 2.24  MAGNETI C ORE LI GHT GREY 37.18 43.86 1.25
48.70 51.10 2.40  2.06 MAGNETIC ORE LI GHT GREY 36.55 45.24 1.28
51.10 53.30  2.20 1.89  MAGNETI C ORE LI GHT GREY 30.43 51.71 0.95
53.30 55.00 1.70 1.46  MAGNETI C ORE LI GHT GREY 28.67 53.97 0.86
55.00 57.00 2.00 1.72  MAGNETI C ORE LI GHT GREY 31.51 38.63 9.33
57.00 59.00 2.00 1.72  MAGNETI C ORE LI GHT GREY 33.22 47.97 1.29
59.00 61.00 2.00 1.72  MAGNETI C ORE LI GHT GREY 37.12 44.89 1.25
61.00 63.40  2.40 2.06 MAGNETI C ORE LI GHT GREY 44.83 33.98 1.50



ANNEXURE- | V/ 9

ANALYTI CAL RESULTS OF PRI MARY SAMPLES (CORE DRI LLI NG
SHRI H. G RANGANGOUD M NE LEASE AREA (M. No. 2148), DI ST: BALLARI, KARNATAKA

BOREHOLE NO MHG 43

LATI TUDE : 1663875. 459 DATE OF COMMVENCEMENT : 01/03/16
LONG TUDE : 664559, 270 DATE OF CLOSURE : 02/03/16
REDUCED LEVEL (M): 927. 985 DEPTH DRI LLED (M : 60.50
| DEPTH (M ! THICK-! TRUE | LI THOLOGY | COOORDETAILS | Fe ! SiQ ! A0 ! REMARKS !
L I NESS ! THI CK- ! ! I % | % | % | !
| FROM! TO ! (m) !NESS (m! ! ! ! ! ! !
0.00 0.50 0.50 0.43  HAEMATI TIC ORE DARK BROWN 64. 48 1.95 2.65
0.50 1.40 0.90 0.77 POMDERY ORE DARK GREY 67. 19 0.92 1.02
1. 40 2.20 0.80 0.69 POWDERY ORE DARK GREY 67. 61 0.70 0.83
2.20 2.40 0.20 0.17 POMDERY ORE DARK GREY 21.51 28.80 25.95
2. 40 3.20 0.80 0.69 POWDERY ORE DARK GREY 67. 44 0.71 0.87
3.20 3.80 0.60 0.52 POADERY ORE DARK GREY 67. 46 0.68 1.02
3.80 4.40 0.60 0.52 POADERY ORE DARK GREY 67. 49 0.73 1.02
4. 40 5.20 0.80 0.69 POADERY ORE DARK GREY 67. 41 0.73 0.79
5. 20 6.60 1.40 1.20 POADERY ORE DARK GREY 68. 40 0.66 0.65
6. 60 8.20 1.60 1.38  POMDERY ORE DARK GREY 67.79 1.19 0.76
8. 20 9.10 0.90 0.77 POMDERY ORE DARK GREY 67.55 1.15 1.47
9.10 10.70 1.60 1.38  POADERY ORE DARK GREY 68. 35 0.66 O0.84
10.70 11.35 0.65 0.56 POADERY ORE DARK GREY 67.73 0.96 1.04
11.35 13.00 1.65 1.42  POMDERY ORE DARK GREY 67. 84 0.62 1.11
13.00 15.80 2.80 2.41  POMDERY ORE DARK GREY 67.51 0.72 1.23
15.80 16.65 0.85 0.73 POMDERY ORE DARK GREY 67. 99 0.66 0.74
16.65 17.10 0.45 0.39 POADERY ORE DARK GREY 68. 03 0.72 0.74
17.10 17.50 0.40 0.34 POADERY ORE DARK GREY 67.79 0.72 0.70
17.50 17.65 0.15 0.13 POMDERY ORE DARK GREY 67.07 0.65 0.55
17.65 18.40 0.75 0.65 POMDERY ORE DARK GREY 68. 48 0.56 0.69
18.40 19.40 1.00 0.86 POADERY ORE DARK GREY 66. 44 1.97 2.26
19.40 20.00 0.60 0.52 POADERY ORE DARK GREY 66. 34 1.87 2.11
20.00 20.30 0.30 0.26 HARD LAM NATED ORE DARK BROWN 62. 61 4.56 5.39
20.30 20.90 0.60 0.52  POWDERY ORE GREY 62. 59 0.80 8.75



ANNEXURE- | V/ 10

BOREHOLE NO. MHG 43

| DEPTH (M ! THICK-! TRUE !  LITHOLOGY | COLORDETAILS ! Fe ! S0, ! Al,O ! REMARKS !
| oo | NESS ! THI CK- ! ! I o % | % ! !
I FROM! TO ! (m) !NESS (m! ! ! ! ! ! !
20.90 21.50 0.60 0.52 POWDERY ORE GREY 60. 02 1.42 11.25
21.50 21.70 0.20 0.17 HARD LAM NATED ORE LI GHT BROWN 58. 43 3.21 12.10
21.70 24.30 2.60 2.24  POMDERY ORE DARK GREY 64. 93 2.12 3.97
24.30 25.00 0.70 0.60 POWDERY ORE DARK GREY 68. 55 0.66 0.68
25.00 26.90 1.90 1.63  POMDERY ORE DARK GREY 68. 27 0.76 0.86
26.90 27.15 0.25 0.22 POWDERY ORE DARK GREY 68. 32 0.93 1.01
27.15 29.40 2.25 1.94  POADERY ORE DARK GREY 68. 59 0.78 0.76
29.40 32.20 2.80 2.41 POMDERY ORE DARK GREY 68. 03 0.93 0.79
32.20 32.95 0.75 0.65 HAEMATI TI C ORE STEEL GREY 68. 29 0.70 0.70
32.95 33.20 0.25 0.22  HAEMATI TI C ORE STEEL GREY 68. 72 0.59 0.57
33.20 34.80 1.60 1.38  POMDERY ORE DARK GREY 67.31 0.66 0.70
34.80 36.15 1.35 1.16  POADERY ORE DARK GREY 65. 63 0.95 1.16
36.15 38.15 2.00 1.72  POADERY ORE DARK GREY 66. 68 0.84 0.92
38.15 40.00 1.85 1.59  HAEMATI TI C ORE DARK BROAN 66. 21 0.84 1.20
40.00 41.15 1.15 0.99  HAEMATI TI C ORE DARK BROMN 67. 41 0.91 0.95
41.15 42.60 1.45 1.25 POMDERY ORE GREY 66. 51 1.92 2.38
42.60 42.80 0.20 0.17 HARD MASSI VE ORE DARK BROWN 67. 30 1.08 0.75
42.80 43.30 0.50 0.43 POADERY ORE GREY 67. 39 1.21 0.77
43.30 45.20 1.90 1.63  POMDERY ORE DARK GREY 66. 40 2.19 1.84
45.20 46.30 1.10 0.95 POWDERY ORE DARK GREY 48.31 13.19 12.86
46.30 46.60 0.30 0.26 RED OCHRE DARK BROMN 42.15  14.12 11.26
46.60 47.20 0.60 0.52 SHALY ORE DARK BROWN 48.47 13.04 12.59
47.20 47.75 0.55 0.47 HARD LAM NATED ORE GREY 39.34 22.53 11.05
47.75 48.65 0.90 0.77 HARD LAM NATED ORE GREY 25.03  20.14 19.91
48.65 50.00 1.35 1.16  FERRUG NOUS CLAY YELLON SH BROAN  19.78  19.80 22.95
50.00 51.00 1.00 0.86  SHALE YELLONSH BROAN  9.71  17.95 28. 48
51.00 51.70 0.70  0.60 FERRUG NOUS CLAY YELLOW SH BROAN ~ 25.23  22.19 17.81
51.70 53.70 2.00 1.72  FERRUG NOUS CLAY YELLOW SH BROAN ~ 17.62  25.66 18.05
53.70 54.40 0.70  0.60 FERRUG NOUS CLAY YELLON SH BROAN  14.85  26.11 18.81
54.40 55.30 0.90 0.77 FERRUG NOUS SHALE YELLON SH BROAN  16.66  27.90 15. 62
55.30 57.80 2.50  2.15 FERRUG NOUS CLAY YELLON SH BROAN  15.01  25.73 19.17
57.80 59.00 1.20 1.03  FERRUG NOUS CLAY YELLOW SH BROAN ~ 15.01  25.90 19. 06
59.00 59.30 0.30 0.26 FERRUG NOUS CLAY YELLOW SH BROAN  20.90  25.69 16. 40
59.30 60.50 1.20 1.03  BHQ GREY 20.87  25.41 16.62



ANNEXURE- | V/ 11

ANALYTI CAL RESULTS OF PRI MARY SAMPLES (CORE DRI LLI NG

SHRI H. G RANGANGOUD M NE LEASE AREA (M. No. 2148), DI ST: BALLARI, KARNATAKA

BOREHOLE NO MHG 44

LATI TUDE 1664459. 062 DATE OF COMMVENCEMENT : 02/ 03/ 16
LONG TUDE :  664005. 888 DATE OF CLOSURE 06/ 03/ 16
REDUCED LEVEL (M): 918. 020 DEPTH DRI LLED (M 44.00
| DEPTH (M ! THICK-! TRUE | LI THOLOGY | COOORDETAILS ! Fe ! SiQ ! A0 ! REMARKS !
L I NESS ! THI CK- ! ! I % | % | % | !
| FROM! TO ! (m) !NESS (m! ! ! ! ! ! !
0.00 1.00 1.00 0.86  HAEMATI TI C ORE YELLOW SH BROWN  49.60 26.83 2.08
1. 00 2.50 1.50 1.29  HAEMATI TIC ORE YELLOW SH BROWN  65. 67 1.10 0.93
2.50 3.60 1.10 0.95  HAEMATI TI C ORE YELLOW SH BROWN  64. 87 1.47 1.59
3. 60 4.30 0.70 0.60 LIMONITIC ORE YELLOW SH BROWN  65. 46 0.89 1.45
4.30 5.00 0.70 0.60 POWDERY ORE STEEL GREY 66. 45 0.76 1.07 W TH LI MONI TE CLAY
5. 00 6.00 1.00 0.86  HAEMATI TI C ORE YELLOW SH BROWN  66. 51 0.66 1.08  WTH LI MONI TE CLAY
6. 00 7.00 1.00 0.86 POADERY ORE STEEL GREY 66. 28 0.95 1.04
7.00 8.00 1.00 0.86 POADERY ORE STEEL GREY 64. 50 1.66 1.80
8. 00 8.60 0.60 0.52  POWDERY ORE STEEL GREY 65. 67 0.84 0.94
8. 60 9.20 0.60 0.52 POMDERY ORE STEEL GREY 65. 82 1.29 1.14
9.20 9.80 0.60 0.52 POADERY ORE STEEL GREY 64. 95 2.89 1.78
9.80 10.40 0.60 0.52 POADERY ORE STEEL GREY 64. 69 2.99 2.08
10.40 11.00 0.60 0.52 POADERY ORE STEEL GREY 65. 94 2.04 1.82
11.00 11.50 0.50 0.43  POMDERY ORE STEEL GREY 65. 77 1.72 1.61
11.50 12.00 0.50 0.43  POMDERY ORE STEEL GREY 66. 67 1.05 0.94
12.00 12.50 0.50 0.43  HARD MASSI VE ORE REDDI SH BROWN 65. 58 0.93 1.53
12.50 12.80 0.30 0.26  SOFT LAM NATED ORE REDDI SH BROWN 64.07 2.27 2.12
12.80 13.30 0.50 0.43  SOFT LAM NATED ORE REDDI SH BROWN 64. 92 1.54 1.87
13.30 13.80  0.50 0.43  SOFT LAM NATED ORE REDDI SH BROWN 64. 52 1.89 1.60
13.80 14.40  0.60 0.52  SOFT LAM NATED ORE REDDI SH BROWN 64. 97 2.12 2.01
14.40 15.00 0.60 0.52 POADERY ORE STEEL GREY 65. 48 1.48 1.73
15.00 16.00 1.00 0.86 HARD MASSI VE ORE STEEL GREY 61. 36 1.23 4.02
16.00 17.00 1.00 0.86 FERRUG NOUS CLAY YELLOW SH BROAN  26. 88 8.26 29.58
17.00 17.60  0.60 0.52  FERRUG NOUS CLAY YELLOW SH BROWN  29. 40 4.12 26.52



ANNEXURE- | V/ 12

BOREHOLE NO. MHG 44

| DEPTH (M ! THICK-! TRUE !  LITHOLOGY | COLORDETAILS ! Fe ! SiQ ! A0 ! REMARKS !
Do | NESS ! THICK- ! ! I % % | % ! !
| FROM! TO !  (m) !NESS (m! ! ! ! ! ! !
17.60 18.00 0. 40 0.34 POADERY ORE LI GHT BROWN 59. 42 2.81 5.72

18.00 19.00 1.00 0.86 SOFT LAM NATED ORE LI GHT BROWN 65. 18 1.06 1.77

19.00 19.20 0.20 0.17  HAEMATI TI C ORE REDDI SH BROAN 57. 09 1.58 4.71

19.20 20.00 0. 80 0.69 LIMONITIC ORE YELLOW SH BROAN  40. 86 1.49 6.46

20.00 20.30 0.30 0.26  HAEMATI TI C ORE DARK BROMN 47.81 2.63 6.66

20.30 20.80 0.50 0.43  FERRUG NOUS CLAY DARK BROWN 41. 85 3.15 7.67

20.80 21.60 0.80 0.69  HAEMATI TI C ORE YELLOW SH BROAN ~ 42. 51 5.24 8.15

21.60 22.80 1.20 1.03  FERRUG NOUS SHALE DARK BROMN 21.03  20.21 22.08

22.80 23.40 0.60 0.52  FERRUG NOUS SHALE YELLON SH BROAN  12.75  18.28 27.13

23.40 24.00 0.60 0.52  HAEMATI TI C ORE STEEL GREY 64. 28 2.09 2.42

24.00 24.50 0.50 0.43  HAEMATI TI C ORE STEEL GREY 64. 30 1.19 1.49

24.50 25.10 0.60 0.52  HAEMATI TI C ORE STEEL GREY 66. 11 1.12 0.79

25.10 26.00 0.90 0.77 POADERY ORE STEEL GREY 66. 35 0.94 0.74 FEEBLY MAGNETI C
26.00 26.80 0.80 0.69 POWDERY ORE STEEL GREY 65. 15 1.06 0.83 FEEBLY MAGNETI C
26.80 27.60 0.80 0.69 POADERY ORE STEEL GREY 65. 10 2.24 1.84 FEEBLY MAGNETI C
27.60 28.40 0.80 0.69 POWDERY ORE STEEL GREY 65. 35 1.08 1.30 FEEBLY MAGNETI C
28.40 29.00 0.60 0.52 POADERY ORE STEEL GREY 66. 72 0.70 0.77 FEEBLY MAGNETI C
29.00 29.50 0.50 0.43  POADERY ORE STEEL GREY 66.04  0.87 0.88 FEEBLY MAGNETI C
29.50 30.25 0.75 0.65 POADERY ORE STEEL GREY 67. 00 0.86 1.05 FEEBLY MAGNETI C
30.25 31.00 0.75 0.65 POADERY ORE STEEL GREY 66. 73 0.80 0.78 FEEBLY MAGNETI C
31.00 31.50 0.50 0.43 POWDERY ORE STEEL GREY 64. 88 2.92 2.91 FEEBLY MAGNETI C
31.50 32.00 0.50 0.43 POWDERY ORE STEEL GREY 65. 37 2.39 2.36 FEEBLY MAGNETI C
32.00 33.20 1.20 1.03  POMDERY ORE LI GHT GREY 65.04  3.76 2.99 FEEBLY MAGNETI C
33.20 33.80 0.60 0.52  POWDERY ORE GREY 62. 63 5.48 4.11 FEEBLY MAGNETI C
33.80 35.20 1.40 1.20 MAGNETI C ORE GREY 50.08 24.59 3.02 MAGNETI C

35.20 36.10 0.90 0.77 MAGNETI C ORE GREY 40.42 41.05 1.05 MAGNETI C

36.10 36.80 0.70 0.60 MAGNETI C ORE GREY 38.22 42.90 1.53 MAGNETI C

36.80 37.40 0.60 0.52 MAGNETI C ORE GREY 38.54  43.14 0.99 MAGNETI C

37.40 38.00 0.60 0.52 MAGNETI C ORE GREY 28.98 55.70 0.92 MAGNETI C

38.00 38.80 0.80 0.69 MAGNETI C ORE GREY 29.02 54.72 1.29 MAGNETI C

38.80 39.50 0.70 0.60 MAGNETI C ORE GREY 33.15 48.76 1.31 MAGNETI C



ANNEXURE- | V/ 13

BOREHOLE NO. MHG 44

| DEPTH (M ! THICK-! TRUE !  LITHOLOGY | COLORDETAILS ! Fe ! S0, ! Al,O ! REMARKS !
Do | NESS ! THICK- ! ! 7 % | % ! !
| FROM! TO !  (m) !NESS (m! ! ! ! ! ! !
39.50 40.15 0.65 0.56  MAGNETI C ORE GREY 29.68 53.62 1.16 MAGNETI C
40.15 40.65 0.50 0.43 MAGNETI C ORE GREY 33.73  49.19 1.21 MAGNETI C
40.65 41.10 0.45 0.39 MAGNETI C ORE GREY 34.91 47.67 1.31 MAGNETI C
41.10 42.30 1.20 1.03  MAGNETI C ORE GREY 30.99 50.85 2.16 MAGNETI C
42.30 43.00 0.70 0.60 MAGNETIC ORE GREY 34.50 47.93 1.34 MAGNETI C
43.00 44.00 1.00 0.86 MAGNETI C ORE GREY 34.61 46.78 1.45 MAGNETI C

192



ANNEXURE- | V/ 14

ANALYTI CAL RESULTS OF PRI MARY SAMPLES (CORE DRI LLI NG
SHRI H. G RANGANGOUD M NE LEASE AREA (M. No. 2148), DI ST: BALLARI, KARNATAKA

BOREHOLE NO MHG 45

LATI TUDE : 1663741. 602 DATE OF COMMVENCEMENT : 03/03/16
LONG TUDE . 664847.119 DATE OF CLOSURE : 07/03/16
REDUCED LEVEL (M): 931. 286 DEPTH DRI LLED (M . 85.00
| DEPTH (M ! THICK-! TRUE | LI THOLOGY | COOORDETAILS | Fe ! SiQ ! A0 ! REMARKS !
L I NESS ! THI CK- ! ! I % | % | % | !
| FROM! TO ! (m) !NESS (m! ! ! ! ! ! !
0.00 0.75 0.75 0.65 HAEMATI TI C ORE CHERRY RED 64. 98 2.72 2.43
0.75 1.50 0.75 0.65 HAEMATI TI C ORE CHERRY RED 67.02 0.90 0.88
1.50 2.10 0.60 0.52  HAEMATI TI C ORE CHERRY RED 66. 79 1.00 1.09
2.10 2.70 0.60 0.52  HAEMATI TI C ORE CHERRY RED 68. 40 0.47 0.50
2.70 3.40 0.70 0.60  HAEMATI TI C ORE CHERRY RED 68. 18 0.58 0.49
3.40 4.10 0.70 0.60  HAEMATI TI C ORE CHERRY RED 66. 67 0.55 0.77
4.10 4.85 0.75 0.65  HAEMATI TI C ORE CHERRY RED 68. 10 0.39 0.32
4.85 5.90 1.05 0.90  HAEMATI TI C ORE CHERRY RED 67. 32 0.60 0.99
5.90 6.20 0.30 0.26  HAEMATI TI C ORE CHERRY RED 68. 00 0.52 0.60
6. 20 6.85 0.65 0.56  POWDERY ORE YELLOW SH BROMN  68. 50 0.59 0.35
6. 85 7.50 0.65 0.56  POADERY ORE YELLOW SH BROWN  68. 42 0.51 0.37
7.50 8.00 0.50 0.43 SHALY ORE YELLOW SH BROWN  63. 00 2.65 2.50
8.00 9.25 1.25 1.08  POADERY ORE YELLOW SH BROWN  66. 61 0.74 0.61
9.25 9.80 0.55 0.47 POMDERY ORE YELLOW SH BROAN  63. 33 0.80 2.04
9.80 10.60 0.80 0.69  HAEMATI TI C ORE YELLOW SH BROAN  66. 30 0.49 1.36
10.60 11.40 0.80 0.69  HAEMATI TI C ORE YELLOW SH BROWN  66. 98 0.55 0.48
11.40 12.00 0.60 0.52  HAEMATI TI C ORE YELLOW SH BROWN  65. 92 0.47 0.90
12.00 12.85 0.85 0.73  HAEMATI TIC ORE YELLOW SH BROWN  65. 45 0.88 1.16
12.85 13.35 0.50 0.43 SHALY ORE YELLOW SH BROWN  64. 09 1.82 2.11
13.35 14.70 1.35 1.16  POADERY ORE GREY 66. 86 0.61 0.50
14.70 15.60 0.90 0.77 POMDERY ORE LI GHT GREY 67. 95 0.38 0.40
15.60 16.35 0.75 0.65 POADERY ORE LI GHT GREY 67. 45 0.60 0.78
16.35 17.15 0.80 0.69 POADERY ORE LI GHT GREY 66. 61 0.59 0.76
17.15 17.40 0.25 0.22 SHALY ORE YELLOW SH BROAN ~ 67. 12 0.48 0.56



| DEPTH (M ! THICK-! TRUE !
! | NESS ! THICK- !
| FROM! TO !  (m) !NESS (m!

0 0.77
0 0. 60
1 1.12
0 0.34
0 0. 30
0 0. 43
0 0.17
0 0. 30
0 0. 47
1 1.38
1 0. 86
0 0. 69
0 0.39
1 0. 95
. . 0 0.39
28.05 28. 80 0.75 0. 65
0 0.52
0 0. 69
0 0. 60
0 0.52
0 0.82
0 0. 65
0 0.43
1 0. 86
0 0.34
0 0. 65
0 0.73
0 0.52
0 0. 60
0 0.52
0 0. 60

BOREHOLE NO. MHG 45

LI THOLOGY

BHQ

POWNDERY ORE
CLAYEY | RON ORE
POADERY ORE
CLAYEY | RON ORE
POWNDERY ORE
CLAYEY | RON ORE
HARD MASSI VE ORE
POADERY ORE
POADERY ORE
POWNDERY ORE
POWDERY ORE
SHALY ORE

BLUE DUST
POADERY ORE
POWDERY ORE
POWDERY ORE
HAEMATI TI C ORE
POADERY ORE

SOFT LAM NATED ORE

POWDERY ORE
POWDERY ORE
HAEMATI TI1 C ORE
POADERY ORE
POADERY ORE
HARD MASSI VE ORE
POWDERY ORE
POADERY ORE
POADERY ORE
POADERY ORE
POWDERY ORE

LI GHT GREY
YELLOW SH BROMN
VI CLET

LI GHT GREY
YELLOW SH BROMN
GREY

YELLOW SH BROMN
DARK GREY

LI GHT GREY

LI GHT GREY

LI GHT GREY

LI GHT GREY
YELLOW SH BROMN
BLU SH GREY
GREY

GREY

GREY

YELLOW SH BROMN
GREY

YELLOW SH BROMN
GREY

GREY

YELLOW SH BROAN
GREY

GREY

GREY

GREY

GREY

GREY

%
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W TH CLAY PI ECES
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BOREHOLE NO. MHG 45

| DEPTH (M ! THICK-! TRUE !  LITHOLOGY | COLORDETAILS ! Fe ! S0, ! Al,O ! REMARKS !
Do | NESS ! THICK- ! ! 7 % | % ! !
| FROM! TO !  (m) !NESS (m! ! ! ! ! ! !
39.30 40.30 1.00 0.86 POWDERY ORE GREY 66. 27 0.51 0.67
40.30 41.30 1.00 0.86 POWDERY ORE GREY 66. 31 0.49 0.52
41.30 42.30 1.00 0.86 POWDERY ORE GREY 66.64  0.64 0.58
42.30 43.30 1.00 0.86 POWDERY ORE GREY 66. 62 0.57 0.71
43.30 43.90 0.60 0.52  POWDERY ORE GREY 66.44  0.56 0.63
43.90 44.65 0.75 0.65 POWDERY ORE GREY 66. 67 0.60 0.82
44.65 45.50 0.85 0.73 POWDERY ORE GREY 67.34  0.59 0.56
45.50 46.25 0.75 0.65 POWDERY ORE GREY 66. 99 0.54 0.79
46.25 47.00 0.75 0.65 POWDERY ORE GREY 66. 91 0.68 0.78
47.00 47.80 0.80 0.69 POWDERY ORE GREY 66. 68 0.51 0.72
47.80 48.60 0.80  0.69 POWERY ORE GREY 67. 16 0.58 0.73
48.60 49.30 0.70 0.60 POWDERY ORE GREY 67. 48 0.59 0.49
49.30 50.00 0.70 0.60 POWERY ORE GREY 67.37 0.60 0.54
50.00 50.70 0.70 0.60 POWDERY ORE GREY 67.76 0.66 0. 40
50.70 51.70 1.00  0.86 POWDERY ORE GREY 67.55 0.60 0.54
51.70 53.00 1.30 1.12  FERRUG NOUS CLAY REDDI SH BROWN 17.50 2.30 36.21
53.00 54.55 1.55 1.33  FERRUG NOUS CLAY REDDI SH BROWN 17.50 1.56 37.23
54.55 56.00 1.45 1.25  FERRUG NOUS CLAY REDDI SH BROAN 17.50  17.67 31.36
56.00 57.40 1.40 1.20  FERRUG NOUS CLAY REDDI SH BROAN 22. 96 2.12 26.26
57.40 59.50 2.10 1.81  FERRUG NOUS CLAY REDDI SH BROAN 13.97  17.41 27.85
59.50 59.90 0.40  0.34 POWDERY ORE GREY 63. 30 1.85 3.59
59.90 60.50 0.60 0.52  FERRUG NOUS CLAY GREY 28.77  17.18 20.19
60.50 61.10 0.60 0.52  POWDERY ORE GREY 67. 95 0.58 0.48
61.10 61.80 0.70 0.60 POWDERY ORE GREY 67. 46 0.60 0.56
61.80 62.90 1.10 0.95 POWDERY ORE GREY 68. 03 0.48 0.42
62.90 64.00 1.10 0.95 POWDERY ORE GREY 68. 20 0.39 0.24
64.00 64.80 0.80 0.69 POWDERY ORE GREY 68. 19 0.39 0.33
64.80 65.40 0.60 0.52  POWDERY ORE GREY 68. 07 0.39 0.41
65.40 66.00 0.60 0.52  POWDERY ORE GREY 67. 75 0.42 0.57
66.00 66.70 0.70 0.60 POWDERY ORE GREY 67.32 0.39 0.56
66.70 67.40 0.70 0.60 POWDERY ORE GREY 67.10  0.50 0.69
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BOREHOLE NO. MHG 45

| DEPTH (M ! THICK-! TRUE !  LITHOLOGY | COLORDETAILS ! Fe ! S0, ! Al,O ! REMARKS !
Do | NESS ! THICK- ! ! 7 % | % ! !
| FROM! TO !  (m) !NESS (m! ! ! ! ! ! !
67.40 68.40 1.00 0.86  HAEMATI TI C ORE DARK BROWN 47.27 7.02 7.50

68.40 69.15 0.75 0.65 HAEMATI TI C ORE DARK BROWN 67.20  0.74 0.66

69.15 70.30 1.15 0.99  HAEMATI TI C ORE DARK BROAN 67.34  0.76 0.62

70.30 71.70 1.40 1.20  CLAYEY | RON ORE LI GHT BROMN 14.87  18.10 26. 39

71.70 73.10  1.40 1.20  CLAYEY | RON ORE LI GHT BROMN 21.32  18.75 23.36

73.10 75.10 2.00 1.72  CLAYEY | RON ORE LI GHT BROWN 22.64  20.25 21.33

75.10 76.10 1.00 0.86 POMDERY ORE GREY 66. 56 1.88 1.46

76.10 76.70  0.60 0.52  SOFT LAM NATED ORE GREY 65. 32 3.17 2.64

76.70 77.25 0.55 0.47  SOFT LAM NATED ORE GREY 66. 68 2.04 1.59

77.25 78.00 0.75 0.65 HAEMATI TI C ORE GREY 66. 67 1.69 1.11

78.00 78.70 0.70 0.60 HAEMATI TI C ORE GREY 66. 69 1.96 1.40

78.70 79.45 0.75 0.65 HAEMATI TI C ORE GREY 66. 50 1.86 1.33

79.45 80.20 0.75 0.65  HAEMATI TI C ORE GREY 66. 53 1.96 1.29

80.20 80.80 0.60 0.52  HAEMATI TI C ORE GREY 65.98  2.38 1.84

80.80 81.40 0.60 0.52  HAEMATI TI C ORE GREY 65. 39 2.63 0.94

81.40 82.30 0.90 0.77  HAEMATI TI C ORE GREY 64.88  3.57 2.00

82.30 83.25 0.95 0.82  HAEMATI TI C ORE GREY 63. 22 6.72 2.31

83.25 83.80 0.55 0.47 BHQ GREY 34.58 48.41 1.24

83.80 85.00 1.20 1.03  BHQ GREY 36.50 46.30 0.96

196
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ANALYTI CAL RESULTS OF PRI MARY SAMPLES (CORE DRI LLI NG
SHRI H. G RANGANGOUD M NE LEASE AREA (M. No. 2148), DI ST: BALLARI, KARNATAKA

BOREHOLE NO MHG 46

LATI TUDE : 1664365. 451 DATE OF COWENCEMENT : 07/03/16
LONG TUDE © 664193. 340 DATE OF CLOSURE : 09/03/16
REDUCED LEVEL (M): 912. 749 DEPTH DRI LLED (M : 36.00
| DEPTH (M ! THICK-! TRUE | LI THOLOGY | COOORDETAILS | Fe ! SiQ ! A0 ! REMARKS !
L I NESS ! THI CK- ! ! I % | % | % | !
| FROM! TO ! (m) !NESS (m! ! ! ! ! ! !
0.00 0.60 0.60 0.52  HAEMATI TIC ORE DARK GREY 63. 23 1.21 1.98
0. 60 1.20 0.60 0.52  HAEMATI TIC ORE DARK GREY 63. 09 2.10 1.54
1.20 2.50 1.30 1.12  HAEMATI TIC ORE DARK GREY 65. 06 0.78 1.47
2.50 3.00 0.50 0.43  HAEMATI TIC ORE DARK GREY 64.57 0.95 1.60
3.00 3.50 0.50 0.43  HAEMATI TIC ORE DARK GREY 64. 52 1.06 1.63
3.50 4.00 0.50 0.43  HAEMATI TIC ORE DARK GREY 64. 16 0.92 1.83
4.00 4.70 0.70 0.60  HAEMATI TI C ORE DARK GREY 64. 26 0.90 1.81
4.70 5.50 0.80 0.69  HAEMATI TI C ORE DARK GREY 64. 40 0.84 1.59
5. 50 6.20 0.70 0.60  HAEMATI TI C ORE DARK GREY 65. 89 1.08 1.09 FEEBLY MAGNETIC
6. 20 7.00 0.80 0.69  HAEMATI TI C ORE DARK GREY 64. 93 0.70 1.35 FEEBLY MAGNETIC
7.00 7.80 0.80 0.69  HAEMATI TI C ORE DARK GREY 62. 89 0.65 2.14 FEEBLY MAGNETIC
7.80 8.60 0.80 0.69  HAEMATI TI C ORE DARK GREY 61. 36 1.52 3.03 FEEBLY MAGNETIC
8. 60 9.10 0.50 0.43  HAEMATI TI C ORE DARK GREY 64. 62 0.59 0.75 FEEBLY MAGNETIC
9.10 9.70 0.60 0.52 HARD LAM NATED ORE DARK GREY 63. 90 0.88 1.91
9.70 10.60 0.90 0.77 POMDERY ORE STEEL GREY 65. 69 0.66 1.33 FEEBLY MAGNETIC
10.60 11.25 0.65 0.56  POADERY ORE STEEL GREY 66. 47 0.60 1.04 FEEBLY MAGNETIC
11.25 11.85 0.60 0.52 POADERY ORE STEEL GREY 65. 95 1.36 0.90 FEEBLY MAGNETIC
11.85 12.80 0.95 0.82 POWDERY ORE STEEL GREY 64.76 0.70 2.02 FEEBLY MAGNETIC
12.80 13.70 0.90 0.77 POMDERY ORE STEEL GREY 65. 73 0.66 0.76 FEEBLY MAGNETIC
13.70 14.25 0.55 0.47  POMDERY ORE STEEL GREY 65. 93 0.75 0.52 FEEBLY MAGNETIC
14.25 14.80 0.55 0.47 POMDERY ORE STEEL GREY 67. 02 0.59 0.63 FEEBLY MAGNETIC
14.80 15.30 0.50 0.43  POADERY ORE STEEL GREY 66. 85 0.75 0.77 FEEBLY MAGNETIC
15.30 15.80 0.50 0.43  POADERY ORE STEEL GREY 64. 50 1.08 2.01 FEEBLY MAGNETIC
15.80 16.70  0.90 0.77 POMDERY ORE STEEL GREY 65. 82 0.71 1.57 FEEBLY MAGNETIC



THI CK-!

| DEPTH (M
| FROM! TO
16.70  17.
17.60  18.
18.30  18.
18.70  19.
19.20  19.
19.70  20.
20.40 21
21.00  21.
21.50 22
22.30  23.
23.05 23
23.80  24.
24.25 24,
24.75  25.
25.75  26.
26.00  26.
26.50  27.
27.00  27.
27.50  28.
28.30  30.
30.10 31
31.00  32.
32.80  34.
34.00  36.

NESS

(m

TRUE !
I TH CK-
I NESS (!

0.77
0. 60
0.34
0.43
0.43
0. 60
0.52
0.43
0. 69
0. 65
0. 65
0.39
0.43
0. 86
0.22
0. 43
0. 43
0.43
0. 69
1.55
0.77
1.55
1.03
1.72

BOREHOLE NO. MHG- 46

LI THOLOGY

POADERY ORE

SI LI CEQUS
SI LI CEQUS
SI LI CEQUS

| RON
| RON
| RON

POADERY ORE
POADERY ORE
POADERY ORE
POWNDERY ORE

SI LI CEQUS
SI LI CEQUS
SI LI CEQUS
SI LI CEQUS
SI LI CEQUS
SI LI CEQUS
SI LI CEQUS
SI LI CEQUS

| RON
| RON
| RON
| RON
| RON
| RON
| RON
| RON

MAGNETI C CRE
MAGNETI C ORE
MAGNETI C ORE
MAGNETI C CRE
MAGNETI C CRE

STEEL GREY
STEEL GREY
STEEL GREY
DARK GREY
ORE DARK GREY
ORE DARK GREY
ORE DARK GREY
LI GHT GREY
LI GHT GREY
LI GHT GREY
LI GHT GREY
ORE GREY
ORE GREY
ORE GREY
ORE GREY
ORE GREY
ORE GREY
ORE GREY
ORE GREY
GREY
GREY
GREY
GREY
GREY

%
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FEEBLY
FEEBLY
FEEBLY
FEEBLY
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ANALYTI CAL RESULTS OF PRI MARY SAMPLES (CORE DRI LLI NG
SHRI H. G RANGANGOUD M NE LEASE AREA (M. No. 2148), DI ST: BALLARI, KARNATAKA

BOREHOLE NO MHG 47

LATI TUDE : 1663989. 760 DATE OF COMMVENCEMENT : 08/ 03/ 16
LONG TUDE . 664378.688 DATE OF CLOSURE : 09/03/16
REDUCED LEVEL (M): 951. 778 DEPTH DRI LLED (M : 43.00
| DEPTH (M ! THICK-! TRUE | LI THOLOGY | COOORDETAILS | Fe ! SiQ ! A0 ! REMARKS !
L I NESS ! THI CK- ! ! I % | % | % | !
| FROM! TO ! (m) !NESS (m! ! ! ! ! ! !
0.00 1.00 1.00 0.86  HAEMATI TI C ORE DARK BROWN 62. 51 5.75 3.24
1. 00 1.60 0.60 0.52  HAEMATI TIC ORE DARK BROWN 41.55 28.08 5.44
1. 60 2.10 0.50 0.43  HAEMATI TIC ORE DARK BROWN 63. 38 4.82 2.51
2.10 2.85 0.75 0.65  HAEMATI TI C ORE DARK BROWN 60. 23 6.41 4.29
2.85 3.60 0.75 0.65  HAEMATI TI C ORE DARK BROWN 54.66 10.59 8.56 W TH FE CLAY Pl ECES
3.60 4.25 0.65 0.56  HAEMATI TI C ORE DARK BROWN 57.09 8.92 7.32
4.25 4.90 0.65 0.56  HAEMATI TI C ORE DARK BROWN 61. 29 6.14 4.93
4.90 5.45 0.55 0.47  HAEMATI TIC ORE DARK BROWN 62. 90 5.80 3.44
5. 45 6.00 0.55 0.47 POMDERY ORE GREY BROWN 58. 35 8.48 7.94
6. 00 6.70 0.70 0.60 POWDERY ORE GREY BROWN 64. 41 3.35 2.66
6.70 7.30 0.60 0.52 POADERY ORE GREY BROMWN 60. 98 4.80 4.77
7.30 8.20 0.90 0.77 POMDERY ORE GREY BROMWN 58. 69 7.70 6.53
8. 20 8.80 0.60 0.52 POADERY ORE GREY BROMWN 58. 97 7.71 7.05
8. 80 9.45 0.65 0.56  POWDERY ORE GREY BROWN 53.77 11.59 10. 38
9.45 10.20 0.75 0.65 POMDERY ORE GREY BROWN 59. 46 7.50 6.16
10.20 10.95 0.75 0.65 POADERY ORE GREY BROMWN 60. 05 7.60 6.35
10.95 11.70 0.75 0.65 POADERY ORE GREY BROMWN 64. 65 3.21 2.39
11.70 12.30 0.60 0.52 POADERY ORE GREY BROMWN 64. 70 3.71 2.75
12.30 12.70 0.40 0.34 POMDERY ORE STEEL GREY 64. 34 3.64 2.91
12.70 13.30  0.60 0.52 POADERY ORE STEEL GREY 66. 87 1.34 1.16
13.30 13.95 0.65 0.56 POADERY ORE STEEL GREY 66. 72 1.00 0.83
13.95 14.55 0.60 0.52 POADERY ORE STEEL GREY 62. 84 2.53 3.42
14.55 15.15 0.60 0.52 POADERY ORE STEEL GREY 65. 94 0.98 1.26
15.15 15.95  0.80 0.69 POWDERY ORE STEEL GREY 64. 10 1.04 2.79
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BOREHOLE NO. MHG 47

| DEPTH (M ! THICK-! TRUE !  LITHOLOGY | COLORDETAILS ! Fe ! S0, ! Al,O ! REMARKS !
Do | NESS ! THICK- ! ! 7 % | % ! !
| FROM! TO !  (m) !NESS (m! ! ! ! ! ! !
15.95 16.80 0.85 0.73 POWDERY ORE STEEL GREY 66. 13 0.86 1.72

16.80 17.60  0.80 0.69 POWDERY ORE STEEL GREY 64. 25 0.62 2.84

17.60 18.20 0.60 0.52 POWDERY ORE STEEL GREY 63. 83 0.86 3.23

18.20 18.95 0.75 0.65 POWDERY ORE STEEL GREY 66. 06 0.87 0.72

18.95 19.70 0.75 0.65 POWDERY ORE STEEL GREY 66. 39 0.96 0.73

19.70 20.50 0.80 0.69 POWDERY ORE STEEL GREY 66. 80 0.86 0.58

20.50 21.40 0.90 0.77 POADERY ORE STEEL GREY 66. 06 0.89 1.44

21.40 22.10 0.70 0.60 POWDERY ORE STEEL GREY 66. 61 0.79 0.82

22.10 22.85 0.75 0.65 POWDERY ORE STEEL GREY 66. 82 0.82 0.78

22.85 23.65 0.80 0.69 POWDERY ORE STEEL GREY 66. 82 0.71 0.72

23.65 24.45 0.80 0.69 POADERY ORE STEEL GREY 65. 76 0.78 1.04

24.45 26.50 2.05 1.76  FERRUG NOUS CLAY LI GHT BROWN 47. 40 3.10 4. 44

26.50 27.80 1.30 1.12  FERRUG NOUS CLAY LI GHT BROMN 32.44  17.76 14.97

27.80 28.95 1.15 0.99 FERRUG NOUS CLAY LI GHT BROMN 30.23  21.36 16.95

28.95 30.35 1.40 1.20  FERRUG NOUS CLAY LI GHT BROMN 29.19  19.87 19.01

30.35 30.95 0.60 0.52  POWDERY ORE STEEL GREY 66. 61 1.18 1.04 FEEBLY MAGNETI C
30.95 31.60 0.65 0.56  POWDERY ORE STEEL GREY 65. 96 0.96 1.07 FEEBLY MAGNETI C
31.60 32.25 0.65 0.56  POWDERY ORE STEEL GREY 66. 79 0.82 0.92 FEEBLY MAGNETI C
32.25 32.85 0.60 0.52  POWDERY ORE STEEL GREY 66. 95 0.78 0.70 FEEBLY MAGNETI C
32.85 33.45 0.60 0.52  POWDERY ORE STEEL GREY 66. 49 0.79 1.07 FEEBLY MAGNETI C
33.45 34.05 0.60 0.52  POWDERY ORE STEEL GREY 65. 96 0.97 0.67 FEEBLY MAGNETI C
34.05 34.90 0.85 0.73 POWDERY ORE STEEL GREY 66. 29 1.05 1.14 FEEBLY MAGNETI C
34.90 35.75 0.85 0.73  POADERY ORE STEEL GREY 65. 91 1.75 1.18 FEEBLY MAGNETI C
35.75 36.40 0.65 0.56  POWDERY ORE STEEL GREY 65. 96 1.51 0.88 FEEBLY MAGNETI C
36.40 37.05 0.65 0.56  POWDERY ORE STEEL GREY 65. 64 1.94 1.09 FEEBLY MAGNETI C
37.05 37.55 0.50 0.43 POWDERY ORE STEEL GREY 64.23  4.03 2.76 FEEBLY MAGNETI C
37.55 37.85 0.30 0.26  SILICEOUS | RON ORE LI GHT GREY 54.48 21.06 O0.88 FEEBLY MAGNETI C
37.85 38.70 0.85 0.73 MAGNETI C ORE GREY 33.96 43.44 5.30 MAGNETI C

38.70 39.80 1.10 0.95 MAGNETI C ORE GREY 29.79 48.52 5.10 MAGNETI C

39.80 40.40 0.60 0.52 MAGNETI C ORE GREY 35.80 47.04 1.13 MAGNETI C

40.40 41.40 1.00 0.86 MAGNETI C ORE GREY 67. 40 0.79 0.54 MAGNETI C

41.40 42.70 1.30 1.12  MAGNETI C ORE GREY 38.87 43.20 0.80 MAGNETI C

42.70 43.00 0.30 0.26 MAGNETIC ORE GREY 38.77 43.62 0.63 MAGNETI C
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ANALYTI CAL RESULTS OF PRI MARY SAMPLES (CORE DRI LLI NG
SHRI H. G RANGANGOUD M NE LEASE AREA (M. No. 2148), DI ST: BALLARI, KARNATAKA

BOREHOLE NO MHG 48

LATI TUDE : 1663668. 843 DATE OF COMMVENCEMENT : 09/ 03/ 16
LONG TUDE . 664613.788 DATE OF CLOSURE : 12/03/16
REDUCED LEVEL (M): 962. 328 DEPTH DRI LLED (M : 74.00
| DEPTH (M ! THICK-! TRUE | LI THOLOGY | COOORDETAILS | Fe ! SiQ ! A0 ! REMARKS !
L I NESS ! THI CK- ! ! I % | % | % | !
| FROM! TO ! (m) !NESS (m! ! ! ! ! ! !
0.00 1.00 1.00 0.86 FERRUG NOUS CLAY LI GHT GREY 48. 74 1.96 16.50
1. 00 2.20 1.20 1.03  FERRUG NOUS CLAY LI GHT GREY 33.99 2.09 27.79
2.20 4.00 1.80 1.55  FERRUG NOUS CLAY LI GHT GREY 40. 67 2.08 24.48
4.00 6.00 2.00 1.72  FERRUG NOUS CLAY LI GHT GREY 40. 35 2.21 24.48
6. 00 9.00 3.00 2.58  FERRUG NOUS CLAY LI GHT GREY 40. 70 7.81 16.57
9.00 10.75 1.75 1.51  FERRUG NOUS CLAY LI GHT GREY 47. 83 2.86 16.57
10.75 11.75 1.00 0.86 HARD MASSI VE ORE DARK GREY 65. 03 0.87 1.27
11.75 12.35 0.60 0.52 HARD MASSI VE ORE DARK GREY 63. 13 1.08 1.67
12.35 13.00 0.65 0.56 HARD MASSI VE ORE DARK GREY 62. 89 1.21 2.37
13.00 13.60 0.60 0.52  BLUEDUST+SLO GREY 67. 14 0.63 0.62
13.60 15.00 1.40 1.20  BLUEDUST+SLO GREY 67. 25 0.65 0.58
15.00 15.70 0.70 0.60  BLUEDUST+SLO GREY 67.79 0.60 0.47
15.70 16.50 0.80 0.69  BLUEDUST+SLO GREY 66. 61 0.72 0.93
16.50 17.50 1.00 0.86  BLUEDUST+SLO GREY 67. 10 0.70 0.73
17.50 18.25 0.75 0.65  BLUEDUST+SLO GREY 67. 22 0.71 0.64
18.25 19.00 0.75 0.65  BLUEDUST+SLO GREY 65. 11 2.51 2.01
19.00 19.75 0.75 0.65  BLUEDUST+SLO GREY 67.01 0.64 0.54
19.75 20.65 0.90 0.77  BLUEDUST+SLO GREY 67.17 0.69 0.51
20.65 21.35 0.70 0.60  BLUEDUST+SLO GREY 68. 08 0.64 0.44
21.35 22.25 0.90 0.77  BLUEDUST+SLO GREY 67. 16 0.69 0.54
22.25 23.00 0.75 0.65  BLUEDUST+SLO GREY 66. 65 0.83 0.77
23.00 24.70 1.70 1.46  FERRUG NOUS CLAY REDDI SH BROWN 29. 27 1.46 34.17
24.70 26.10 1.40 1.20  HARD MASSI VE ORE REDDI SH BROWN 43.13 1.57 12.75 W TH CLAY PI ECES
26.10 28.00 1.90 1.63  FERRUG NOUS CLAY LI GHT BROWN 41.51 1.06 15.04
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BOREHOLE NO. MHG 48

| DEPTH (M ! THICK-! TRUE !  LITHOLOGY | COLORDETAILS ! Fe ! SiOo ! A0 ! REMARKS !
| oo | NESS ! THI CK- ! ! 1o % | % ! !
I FROM! TO ! (m) !NESS (m! ! ! ! ! ! !
28.00 29.00 1.00 0.86 FERRUG NOUS CLAY LI GHT BROMN 43. 18 1.13 15.04

29.00 31.00 2.00 1.72  FERRUG NOUS CLAY LI GHT BROWN 37.73 1.61 27.54

31.00 33.90 2.90 2.49  FERRUG NOUS CLAY LI GHT BROWN 37.44  2.04 29.83

33.90 34.55 0.65 0.56  FERRUG NOUS CLAY LI GHT BROMN 49.08 1.19 8.41

34.55 36.00 1.45 1.25  FERRUG NOUS CLAY LI GHT BROMN 45. 43 1.08 13.26

36.00 37.20 1.20 1.03  FERRUG NOUS CLAY LI GHT BROMN 45. 17 1.39 9.94

37.20 39.60 2.40 2.06 FERRUG NOUS CLAY LI GHT BROWN 44. 25 1.52 9.94

39.60 41.45 1.85 1.59  FERRUG NOUS CLAY YELLOW SH BROAN  46. 95 1.68 11.47

41.45 42.60 1.15 0.99 FERRUG NOUS CLAY YELLOW SH BROWN 42, 72 1.68 13.77

42.60 43.25 0.65 0.56  FERRUG NOUS CLAY YELLOW SH BROAN  48. 88 1. 68 11.47

43.25 44.30 1.05 0.90 FERRUG NOUS CLAY YELLON SH BROAN  28.25  20.49 18.52

44.30 45.20 0.90 0.77 FERRUG NOUS CLAY YELLON SH BROAN  33.96  15.90 15. 64

45.20 46.30 1.10 0.95 FERRUG NOUS SHALE YELLOW SH BROAN ~ 25.73  19.19 21.12

46.30 47.65 1.35 1.16  FERRUG NOUS CLAY REDDI SH BROAN 26.91  18.98 20.82

47.65 49.00 1.35 1.16  FERRUG NOUS CLAY REDDI SH BROAN 26.64  19.08 20.76

49.00 50.50 1.50 1.29  FERRUG NOUS CLAY YELLON SH BROAN  29.11  19.11 19. 87

50.50 52.80 2.30 1.98  FERRUG NOUS CLAY YELLOW SH BROAN  31.56  19.49 18. 49

52.80 54.60 1.80 1.55  FERRUG NOUS CLAY YELLOW SH BROAN ~ 26.12  20.65 19. 42

54.60 56.80  2.20 1.89  FERRUG NOUS CLAY YELLON SH BROAN  31.36  20.86 16.92

56.80 57.80 1.00 0.86 FERRUG NOUS CLAY YELLON SH BROAN  36.16  11.67 11.51

57.80 59.00 1.20 1.03  FERRUG NOUS CLAY YELLON SH BROAN  34.50  17.20 14.55

59.00 59.50 0.50 0.43  FERRUG NOUS CLAY YELLOW SH BROAN ~ 33.95  14.99 13.22

59.50 61.00 1.50 1.29  FERRUG NOUS CLAY YELLOW SH BROAN ~ 36.61  16.64 14.32

61.00 62.50 1.50 1.29  FERRUG NOUS CLAY GREY BROMN 37.34  16.39 14.09

62.50 64.00 1.50 1.29  FERRUG NOUS CLAY GREY BROMN 30.22 19.70 18.81 W TH BHQ PI ECES
64.00 65.30 1.30 1.12  FERRUG NOUS CLAY GREY BROMN 33.91 19.22 17.77 W TH BHQ PI ECES
65.30 66.30 1.00 0.86 FERRUG NOUS CLAY GREY BROMN 24.67  19.37 21.19

66.30 67.50 1.20 1.03  FERRUG NOUS CLAY GREY BROMN 25.22  19.52 20.82

67.50 68.00 0.50 0.43  FERRUG NOUS CLAY GREY BROMN 20.99  18.69 23.33

68.00 69.90 1.90 1.63  FERRUG NOUS CLAY GREY BROMN 20.84  19.14 22.87

69.90 71.20 1.30 1.12  FERRUG NOUS CLAY GREY BROMN 26.45  19.51 20.20

71.20 72.60 1.40 1.20 LI MONI TI C CLAY YELLOWN SH BROAN ~ 14.81  17.93 26. 35

72.60 74.00 1.40 1.20 LI MONI TI C CLAY YELLOW SH BROAN  18.94  18.49 24.18



Annexure 6

THE FEASIBILITY REPORT OF MINING OPERATION AT NARASIMHA
IRON ORE MINING BLOCK
(ML NO 2148) IS FURNISHED AS UNDER

1. GENERAL MINE DESCRIPTION:

Narasimha Iron ore Mining Block (ML No 2148) with an area of 60.66 Ha
(as per CEC survey) is falls in Survey of India toposheet No D43E12 (57
A/12), co-ordinates of the ML boundary is given below.

ML corner boundary WGS 84
point Latitude Longitude
LBC-01 N 15° 02' 34.56274" E 76° 32' 05.06362"
LBC-02 N 15° 02' 23.77176 " E 76°31' 53.59217"
LBC-03 N 15° 02'56.30705 " E 76° 31'23.70140 "
LBC-04 N 15° 03'02.51540" E 76°31'31.88420 "
LBC-05 N 15° 02'58.78238 " E 76° 31'43.12497 "

Regional Geology :

The Ballari-Hospet region forms a part of the ‘Sandur Schist Belt. The
rock formation belongs to Iron ore stage of Dharwar group of Precambrian
schistose rock. The lithological units include green stones which are the
metamorphosed basic igneous rocks occupying the valley regions, with
Phyllite—quartzite’s forming the canoe-shaped amphitheater of hills,
trending NNW-SSE and enclosing Sandur. The Phyllites are locally Shaly
and the Quartzite’s are of the nature of Banded Hematite Jaspers, and
Banded Hematite Quartzites, inter banded with each other. The Banded
Hematite Jaspers, the important source rocks for the iron ores in the area
are prominent in the Northern and Western part of the ranges, whereas
the associated Shales become prominent in the Southern and Eastern
parts of the area. The iron ores form a capping over the quartzites and
Shales and overlie a sequence of Manganiferous Phyllitic rocks.
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Lateritisation is widespread in most of the flat topped ridges.

Structurally, the Sandur hills form a tightly folded synclinorium, plunging
gently to NNW and the hill ranges broadly delineate the folded limbs of
synclines, with close repetition of strata due to minor folds. The strike of
the ore bodies is generally parallel to the trend of the hill ranges and dips
are often steep, being vertical at number of places. Opposing dips towards
NE and SW are found in the Ramandurg and NEB ranges. The iron ore
deposits of NEB range from a part of the Ballari-Hospet group of iron ore
deposits and occupy the Northern tip of Sandur Synclonorium. These
deposits lie on the Northern flanks of Sandur basin.

The general sequences of rock formations found in the area are as given
below:

Soil Cover

Laterite/ Lateritised ore

Banded Ferruginous Quartzite/Jasper
Ferruginous shale and Phyllite and
Iron ore formation

The Ballari-Hosapete region covers part of the highly folded and
metamorphosed Dharwarian formations (Archean) of the Karnataka State.
The hill ranges and contained valleys in the region constitute the “Sandur
Synclinorium” with aerial trend of NW-SE to NNW-SSE. The strata have
been tightly folded into isoclinals anticlines and synclines in the
synclinorium. The weathering and denudation cycles have subsequently
carved out valleys in the anticlines and hills in the syncline. The iron ore
deposits of Ballari-Hosapete constitute part of Ramanadurg range of the
“Sandur Synclinorium”. The ore bearing localities, south of Ballari-
Hosapete railway line comprises of Ramanadurg, Kumaraswamy,
Donimalai, Thimmappanagudi and Devadarigudda sections along the
eastern and western regions of the Sandur hills.

Geology of the Mining Block:

Geologically the iron ore deposit at Narasimha Iron Ore Mine belongs to
Donimalai

formation. The general strike of the formation is NW to SE and iron ore
crop is visible all along the strike length of 1200 m. The width of the
deposit varies from 160 m to above 200 m. The dip is 65° to 70° The rock
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formations in the mine lease area are as follows:

Laterite mixed with iron ore

Banded Hematite Quartzite (BHQ)

Iron ore reef

Phyllite / Shale

The deposit occurs as a reef (at 45% Fe cut-off). Although there are no
structural disturbances observed in the lease area, the recovery of iron

ore is 90%. Balance 10% constitutes intercalated waste such as
shales/phyllite, BHQ etc.

2. EXPLORATION:

Exploration carried out by MECL:

The drilling was taken up to estimate the iron ore reserves; MECL
conducted Diamond Core drilling and RC drilling involving 579.7 m (10
Bhs) and 2701.0 m (38 Bhs). Total 3280.7 m (48 Bhs), 3174 Nos samples
were analysed.

The summary of diamond Core drilling boreholes and RC drilling boreholes that
have been drilled in grid pattern 100 m X 100 m MECL so far is tabulated
below.

No of Boreholes Total depth Prospected by
Year Core RC Core RC
drilling drilling drilling drilling
2015-16
( February to 10 38 579.70 2701.00 MECL
March 2016)

Source: MECL exploration data as provided along with the tender document during e-auction
process.



3. RESERVE ASSESSMENT:

1) Geological & Net Geological Reserve have been estimated by MECL, bulk
density of 3.47 t / Cu.m considered for calculation purpose. Mineable

reserves have not been estimated.

2) As bulk density assumed in the estimation of reserves is high, considering
the nature of the ore characteristics the bulk density considered as 3.47 t/
cu.m and 95% recovery of the net geological reserves as mineable by

ICFRE, the details of reserves is as tabulated below.

(Quantity in Million Tones)

Category UNFC Geological Net Geological Mineable reserves
Code Reserves Reserves (90% at 95% recovery
(MECL) Geological Reserves
by MECL)
Proved 111 68.37 61.53 58.45
Probable 122 2.00 1.8 1.71
Total 70.37 63.33 60.16
Grade Wt. Avg. 58.84%

Based on the detailed exploration data conducted by MECL, 50 m on either side
of the iron ore intersection of the borehole has been placed under (111), the
next 50 m under (122). However, based on geological inference and the
behavior of the iron ore formations an influence of 10-15 m along the down
depth has been estimated and placed under (121) category of UNFC.

3) Based on the MECL data MSPL Limited has been reclassified the reserves /
resources and estimated. By considering the MECL sections the area where the
bore holes are drilled at 100 m interval, the reserves are categorized as proved
reserves (111) to the lowest depth, beyond that lowest depth the reserves are
categorized as probable reserves (121 & 122). Some reserves are beyond
ultimate pit limit and are categorized as measured mineral resources (211).
Some of the reserves are beyond the ultimate pit limit and beyond the proved
depth area categorized as Inferred Mineral Resoures (333). The reserves /
resources calculation by cross section method, category wise are reclassified as
on 01-06-2019 (under UNFC Category).



Quantity
in
UNFC million Grade % Fe
Code
tons
A. Total Mineral Reserve
Proved Mineral Reserve 111 47.43
Probable Mineral Reserve ig; and 0.96
Sub Total 48.40
B. Total Remaining Resources
Feasibility Mineral Resource 211 14.12 At
551 5 45% Fe
Prefeasibility Mineral Resource 595 an - Cut-off
Measured Mineral Resource 331 )
Indicated Mineral Resource 332 -
Inferred Mineral Resource 333 0.81
Reconnaissance Mineral Resource 334 -
Sub Total 14.93
Total Reserve (111) + Resources(211+333) 63.33

Note: It may not be possible to quantify grade wise reserves, as normally there is considerable
variation in size and grade distribution within the ore zone, which results variable recovery factor
and bulk density. Thus tonnages arrived are tentative.

Hematitic Silicious Ore are characterising by alternate bands of hematite
and silicious material, BHQ are originated in mid-oceanic
condition/transition zones, by volcanic eruption process, it indicates it is a
hard rock/BHQ.

As per the prepared borehole data, longitudinal & vertical sections and
analysis report the depth persistent of litho-logies are varies. The deeper
boreholes cross sections analysis indicates the percentage of silica
content is increasing and hardness of BHQ rock is also increased.

After plotting the ore body in LV section, it indicates depth persistent of
litho-logs varies, due to considering these geological, lithological &
analytical results. Based on the geological setup of the ore body the iron
ore analysis +35%Fe to 45%Fe is meagerly and not consistent so that,
we have not assessed / calculated Heamatatic Siliceous Iron Ore.




4. PRODUCTION SCHEDULE:

The updated category wise reserves and resources as on 01-06-2019 is
48.40 MMT and 14.93 MMT respectively. However at the present rate of
production capacity 0.77 MTPA, the life of the mine will be 63 years.
Whereas LOI issued has been for period of 50 years.

5. MINING METHOD:

The existing geometry of the benches are irregular, it is proposed to
maintain the height of the bench is 10 m and width of bench will be more
than 10 m with road gradient maintained at 1:16. Pit slope angle will be
at 36° to 45° and bench slope angle will be 70°. It will be maintained as
per statutory requirement, the benches are being providing with
connecting ramps which is having the gradient 1:16 with hair pin curves
and in cases where the bench to bench connection at the bottom/face, the
gradient is 1:10 will be mentioned for a distance of not exceeding 100 m
as per the statutory requirements.

Narasimha Iron Ore Mine is being operated by open cast mining method
with high mechanization comprising of hydraulic excavators and dumpers
combinations. It is proposed to work fully mechanized method of
operations. The present RL minimum m RL is 905 and maximum m RL is
980, The advance of benches will be extended towards north west to
south east making pits during the first five year period.

It is proposed to work between coordinates E 663700 to 664980
N 1663400 to 1664500 for five year plan period.

Narasimha Iron Ore Mine is being operated by open cast mining method
with high mechanization comprising of hydraulic excavators and dumpers
combinations. There is no change in proposal method of excavation.

For the conceptual period it is proposed the height and width of the
benches are about 10 m, with haul road width more than 10 m with
gradient maintained at 1:16. Pit slope angle is maintained at 36° to 45°
and bench slopes are 70°. To win the blocked ore 14.12 MMT under 211
category additional area is required, accordingly we are requesting the
state government in future.

Estimation of ore and waste is calculated up to the life of the mine. The
ore to overburden tonnage ratio is 1:0.29. Processed ore will be
dispatched to MSPL Pellet Plant for its captive use.



6. BENEFICIATION:

Processing of ROM: Mobile crushing and screening plant (150 TPH) - 2Nos

ROM comes to the crushing & screening plant through the trucks and gets
delivered to grizzly. Oversize of grizzly flows directly to one number jaw
crusher. Jaw crusher product passes through one triple deck screen (40,
20, 10 mm opening), with the lowest deck as 10 mm. -10 mm material
from this screen is diverted to product stockpile, whereas the -20+10mm
goes to one number tertiary crusher. +20 mm material goes to one
number secondary crusher. The product of secondary crusher goes to
same triple deck screen and follows path as described above.

Product of tertiary crusher goes to one vibrating screening of 10 mm. -10
mm material reports to the product stockpile, whereas +10mm material
goes back to tertiary crusher. Thus product of 100% -10mm is produced
out of the crushing and screening plant. The product which is coming out
from crushers will be loaded to the Tippers / Dumpers and it will be
transported and unloaded in to the designated stock piles. The external
tippers will utilised for the dispatch of products from stock piles/Crushers.

There is no beatification process at mine site.
7. MARKETING:

The total ROM ore produced from this mine will be crushed and screened
the ore will be dispatched to MSPL Pellet Plant for its captive use.
Physical specification of ore is 100% -10 mm, the chemical composition of
processed ore at 45% Fe cut-off grade with Wt. Avg. 54.76% Fe for the
five plan period.

The present sale prize for calibrated ore, below 55% Fe is Rs 1463/- per
ton and fines Rs. 1079/- per ton on the basis of information of IBM for the
month of May 2019.

8. INFRASTRUCTURE:

The mining lease is located in Kumaraswamy Reserve forest, Dharmapur
village, Sandur taluk, Ballari district, Karnataka state.

Major site services are proposed at the mine for workshop, store, electric
sub station, first aid room, water quality, canteen, mine office, HSD
layout, computer section. The manpower employed at Narasimha Iron ore
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mining block for mining and related operations is 195 (Highly Skilled - 50,
Skilled-70, Semi-Skilled -55, Un-Skilled- 20) and 28 statutory
requirement.

9. ENVIRONMENTAL REQUIREMENTS:

The mining block has environmental clearance. The Mining Plan (including
Progressive mine closure plan) to be obtained from Indian Bureau of
Mines, Bengaluru, and consent for operation from SPCB. The final mine
closure plan will be submitted at the time of final closure. The reclamation
and rehabilitation plans were prepared by ICFRE and approved by CEC.
The annual capacity of the production is 0.77 MTPA fixed by CEC.

10. OTHERS LIKE LEGAL FACTORS LIKE TRIBAL ISSUES,
NATIONAL PARKS ETC.,:

Nil.
11. ECONOMIC EVALUATION:

Budget for Proposed Mining

Activities Areas of Method of Basics Expenses (In
investment Calclation Lakh Rs)
Capital 4246.55
Investment
I Land 1011.90
a Land cost Area: 64.86 Ha 1011.90
expenditure Forest land ( ML
area & road)
b Cost on relief Rehabilitation not 0.00
and required
rehabilitation
action plan
C. compensation No land outstees 0.00
to theland
outstees
d. Cost of Not required asit is 0.00
acquiring Forest land
surface Rights
. Mining 2380.00
a Cost of Mechanized mining 2380.00
Infrastructure
& equipments




Environmental protection

799.65

a Pollution Control ( check dam, gully plug, settling
tanks, water tanker, €etc.)
Garland Drain
Retaining
Walls
Settling ponds
Plantation,
Terrecing
Water Tanker
Bund with 799.65
stone boulders
Masonary
check dam
Gully plugs
Reclaming area
under
encroachment
V. Socio-economic development 30
a Infrastructure development (Edu, Medical, etc)
i Educational Free 15
facilities Scholarship for
higher
education in
the buffer zone
ii. Medical Health check 10
facilities up of villagers
villagesin
buffer zone &
workers
iii. Others 5
b. Income Financial Financial Support 20
Generation support for to SHG
Activities interest free
loans
V. Occupational Health & Safety S)
a Infrastructure 5
& PPEs
Vi Payment to Govenment-Auction Charges 10381.09
a Stamp duty for Registrtion of MDPA 2889.29




b Payments regarding Exploration,DGPS survey & RR 804.62
preparation,etc
c Upfront Paymnet including all installments 6687.17
Total Capital I nvestment 14627.64
Budget for Proposed Mining
A f Method of Ex ( Cost per
Activities investment Calclation Basics LakhRs) | Rs.
Recurring 3,555.00 461.69
Expenditure
| Mining
a Expenditure 15 % of direct 357.00 46.36
for investment for
infrastructure infrastructure &
and equipment maintenance
maintenance
b. Mining of ore | Rs. Per ton 1,309.00 170.00
and waste
C. No of Rs. 1,40,777/- 198.50 25.78
workers X per Annum
Wages
d. Royalty on Rs. Perton | Royalty 15% on 1,271.17 165.09
minera & Sale Price,
mi scellaneous NMET -2% on
Royalty
i. Socio-economic development -DM F- 124.62 16.19
10% on royalty
a Crop Damage Compensation 0.00
b. Corporate 0.00
Social
Responsibility
¢ ggr?er?;i on Payment to SPV -10% on sale L
. Value/DMF 10% on Royalty
Activities
d. Community 0.00
Health
checkup
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Occupational Health & Safety

0.00

a For routine Budget 2.82 0.37
checkup Rs.2000/- per
annum per
employee
b. Medical aid as Rs.2544/- per 0.47
under ESI annum per 3.59
scheme employee
C. Budget for per year 10.00 1.30
training
d. Compensation | Rs. 100,000 | Anticipated rate 141 0.18
for accident X of Injury : 1%
and injuries Anticipated
rate of
injuries ( No
of workers)
iv. Environment M anagement 0.00
a Maintenance 30 % Capital 239.90 31.16
of Pollution Investment
control
Facilities
b. Dust 12.00 1.56
Suppression &
Pollution
Control
C. Environmental 15.00 1.95
Monitoring
d. Environmental 10.00 1.30
division
Total Recurring Expenditure 3,555.00 461.69
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Capital investment including Pre -emptive expences: 4246.55 | Lakhs

Capital investment for Mining and Environmental Management: | 3234.65 | Lakhs

(Environmental controle,social devel opment etc)
Consideration of per tonne Working cost as orl dz‘ate is given below
Recurring cost (RYMT) Rs/tonne
Expenditure on cost of Mining 242.14
Expenditure for Socio-economic development 16.19
Expenditure for Occupational Health and safety 2.31
Expenditure for Environmental Management 35.96
Expenditute on royalty , DMF,NMET 165.09
Total 461.69
Value of Minera at pit head Rs/tonne 1079.00
Lessee has to pay 129.90% on sale price as auction money | Rs/tonne 1401.621
Summary of Viability:

Expenditure calculated at Working cost Rs 461.69/- per tonne and Revenue
at Rs 1079 /-per tonne,IRR found for 20 yearsis 20%. Hence this project is
viable.

Considerations:

1.Sale price of Iron ore lumps & fines considered as per the IBM inputs, May ‘2019 data

2. Below 55% fe lumps cost- Rs 1463/- per tonne
3. 55% fe Fines cost-Rs 1079/- per tonne

4. Considered dispatch of 100% fines for our captive plant

S. SHIVAKUMAR
M.Sc.Geol ogy
AGM (Exploration)
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NARASIMHA IRON ORE MINES OF M/s. MSPL LIMITED
(ERSTWHILE LESSEE OF Sri. H.G.RANGANGOUD ( ML.N0.2148)

ANNEXURE -7

ESTIMATION OF ORE RESERVES / RESOURCES at 45% Fe cut off AS ON 01-06-2019 ( AS PER MECL BULK DENSITY 3.47 T/M3 AND 90% OF GEOLOGICAL RESERVES)

AREA ( Sq.m) VOLUME ( Cu.m) TONNAGE (Bulk Density-3.47 t/Cu.m)
“UNFLU 0%
111 122 211 333 | TOTAL 111 122 211 333 |TOTAL 111 122 211 333 TOTAL | pocovery

s-1 599 0 782 94 1475  88.00 52712 0 68816 8272| 129800 182911 0 238792 28704 450406 405365
s-2 7795 of 1295 of 9090 101.20 788854 o 131054 o| 919908 2737323 0 454757 0| 3102081 2872873
s-3 7731 0 349 o| 8080 102.30 790881 0 35703 o| 826584 2744358 0 123888 0|  2868246| 2581422
S-4 11277 0 673 o 11950/ 98.40 1109657 0 66223 o| 1175880 3850509 0 229795 0| 4080304 3672273
s-5 5234 of 1780 of 7014 99.10 518689 o 176398 o| 695087 1799852 0 612101 0| 2411953 2170758
s-6 8074 of 2084 o| 10158/ 100.00 807405 0| 208400 o| 1015805 2801695 0 723148 0| 3524843 3172359
s-7 17264 of 5186 o 22450 102.00 1760928 0| 528972 o| 2289900 6110420 o| 1835533 0| 7945953 7151358
s-8 21048 of 6248 o 27296 100.20 2109010 0| 626050 o| 2735059 7318263 o 2172392 0| 9490655 8541590
s-9 20411 of  7523] 2483  30417| 101.50 2071717 0| 763585 252025 3087326 7188856 o 2649638 874525  10713019| 9641718
5-10 8772|  3142| 3204 o| 15208/ 98.10 860533 308230 323141 o| 1491905 2086050/ 1069559 1121301 0| 5176910 4659219
s-11 13265 of 1469 o 14734 98.30 1303950 0| 144403 0| 1448352 4524705 0 501077 0| 5025782 4523204
S-12 18757 of 7400 0|  26157| 104.00 1950728 o 769600 o| 2720328 6769026 o 2670512 0| 9430538 8495584
5-13 9913 of 6330 o 16243 107.30 1063665 o 679209 of 1742874 3690917 o| 2356855 0| 6047772 5442995

TOTAL 150140|  3142| 44413  2577| 200272| 1300.40 | 15188728  308230| 4521553 260297 20278808|  52704887| 1069559 15689789 903229| 70367464 63330717

Recavery 47434398 962603 14120810 812906| 63330717
IN MILLION TONS Weighted Average Grade % RESERVES / RESOURCES
SECTION RESERVES RESOURCES SRAND | UNECConE | mTons | aon
TOTAL Fe Si02 Al203
111 122 | TOTAL | 211 333 TOTAL 111 47434398 47.43

s-1 0.16 0.00 0.16 0.21 0.03 0.24 0.41 58.48 4.49 4.51 121 & 122 962603 0.96
s-2 2.46 0.00 2.46 0.41 0.00 0.41 2.87| 58.64 10.54 2.14 TOTAL| 48397001 48.40
s-3 2.47 0.00 2.47 0.11 0.00 0.11 2.58|  56.46 12.08 3.61 211 14120810 14.12
S-4 3.47 0.00 3.47 0.21 0.00 0.21 3.67| 54.23 16.42 3.71 333 812906 0.81
s-5 1.62 0.00 1.62 0.55 0.00 0.55 2.17| 55.23 15.39 2.64 TOTAL| 14933716 14.93
s-6 2.52 0.00 2.52 0.65 0.00 0.65 317| 57.26 10.65 3.97 GRAND TOTAL| 63330717 63.33
s-7 5.50 0.00 5.50 1.65 0.00 1.65 715/  63.80 3.23 2.54
s-8 6.5 0.00 6.5 1.96 0.00 1.96 8.54| 61.26 4.29 3.79
s-9 6.47 0.00 6.47 2.38 0.79 3.17 9.64| 58.35 6.58 4.57
5-10 2.69 0.96 3.65 1.01 0.00 1.01 4.66)  60.49 5.86 2.63
s-11 4.07 0.00 4.07 0.45 0.00 0.45 452 53.14 6.69 8.46
5-12 6.00 0.00 6.00 2.40 0.00 2.40 8.50| 59.88 2.91 4.79
5-13 3.32 0.00 3.32 2.12 0.00 2.12 5.44| 57.82 3.43 6.37

TOTAL 47.43 0.96  48.40  14.12 0.81 14.93 63.33| 58.84 6.54 4.25




NARASIMHA IRON ORE MINES OF M/s. MSPL LIMITED
(ERSTWHILE LESSEE OF Sri. H.G.RANGANGOUD ( ML.No0.2148)

ESTIMATION OF WASTE

AREA (. Sq.m) VOLUME ( Cu.m) TONNAGE (Bulk Density-2.00 t/Cu.m)
SECTION Fer. Shale /Clay / | gy Altered BMQ/ SE(I:NTFI(I_)L,\JIAL Fer. Shale /Clay/ | gy ) altered | BMQ / Magnetitic | 10% Waste Fer. Shale / Clay / BMQ / Magnetitic 10% Waste
Lin?:r?zi(? rseh/aue BHQ Magnetitic ore Lin?:r?zi(? rseh/aue BHQ ore ntercalred | TOTAL s orseh/akémonam BrQ I Alered BHQ ore Intercalated TOTAL
S-1 0 0 148 88.00 0 0 13024 5271 18295 0 0 26048 10542 36590
S-2 442 0 313 101.20 44730 0 31676 78885 155291 89461 0 63351 157771 310583
S-3 0 0 1221 102.30 0 0 124908 79088 203996 0 0 249817 158176 407993
S-4 1344 1278 1696 98.40 132250 125755 166886 110966 535857 264499 251510 333773 221931 1071714
S-5 2024 3473 1032 99.10 200578 344174 102271 51869 698893 401157 688349 204542 103738 1397786
S-6 905 4149 2108 100.00 90500 414900 210800 80741 796941 181000 829800 421600 161481 1593881
S-7 244 4290 0 102.00 24888 437580 0 176093 638561 49776 875160 0 352186 1277122
S-8 797 2209 0 100.20 79859 221342 0 210901 512102 159719 442684 0 421802 1024204
S-9 2098 765 0 101.50 212947 77648 0 207172 497766 425894 155295 0 414343 995532
S-10 1704 4536 0 98.10 167162 444982 0 116876 729020 334325 889963 0 233753 1458041
S-11 2907 1898 1060 98.30 285758 186573 104198 130395 706924 571516 373147 208396 260790 1413849
S-12 4515 711 0 104.00 469560 73944 0 195073 738577 939120 147888 0 390146 1477154
S-13 6126 0 0 107.30 657320 0 0 106366 763686 1314640 0 0 212733 1527373
TOTAL 23106 23309 7578 1300.40 2365553 2326898 753764 1549696 6995910 4731106 4653796 1507527 3099392 13991820
SUMMARY

PARTICULAR ORE DEVELOPMENT RATIO

TONNAGE 48397001 13991820 0.29

VOLUMETRIC 18250927 6995910 0.38

TONS/CU.M 48397001 6995910 0.14




ANNEXURE - 8 (A)
NARASIMHA IRON ORE MINES OF M/s. MSPL LIMITED, ML.No0.2148 (ERSTWHILE LESSEE OF Sri. H.G.RANGAN GOUD)
DEVELOPMENT & PRODUCTION FOR THE 1 ST YEAR

ORE
VOLUME TONNAGE At 45% Cut- off Grade
secrion | AREA (| SECTIONAL | | v 'o00 | (Bulk Density
Sqg.m) INFLU R 3.47 t/Cu.m
ecoveary | 3. u.m) Fe Si02 AI203
s-1 599 88.00 47441 164620 59.90 5.30 3.57
s-2 1319 101.20 120107 416771 55.02 13.10 217
s-3 0 102.30 0 0 0.00 0.00 0.00
S-4 0 98.40 0 0 0.00 0.00 0.00
S5 0 99.10 0 0 0.00 0.00 0.00
S-6 0 100.00 0 0 0.00 0.00 0.00
s7 0 102.00 0 0 0.00 0.00 0.00
s-8 0 100.20 0 0 0.00 0.00 0.00
S-9 0 101.50 0 0 0.00 0.00 0.00
S-10 0 98.10 0 0 0.00 0.00 0.00
S-11 352 98.30 31141 108061 49.48 1.99 11.80
S-12 248 104.00 23213 80548 4750 4.17 12.86
s-13 0 107.30 0 0 0.00 0.00 0.00
TOTAL 2518 221902 770000 54.50 8.94 4.94
DEVELOPMENT
AREA (Sq.m) VOLUME ( Cu.m) TONNAGE (Bulk Density-2.00 t/Cu.m)
SECTIONAL
SECTION Fer. Shale / Clay / INFLU Fer. Shale / Clay / TOTAL  |rer. shale/Clay / . TOTAL
s-1 148 0 0| 88.00 13024 0 0 5271 18295 26048 0 0 10542 36590
s-2 0 0 0| 101.20 0 0 0 13345 13345 0 0 0 26690 26690
s-3 0 0 0| 102.30 0 0 0 0 0 0 0 0 0 0
S-4 0 0 0| 98.40 0 0 0 0 0 0 0 0 0 0
S5 0 0 o 99.10 0 0 0 0 0 0 0 0 0 0
S-6 0 0 0| 100.00 0 0 0 0 0 0 0 0 0 0
s-7 0 0 0| 102.00 0 0 0 0 0 0 0 0 0 0
s-8 0 0 0| 100.20 0 0 0 0 0 0 0 0 0 0
S-9 0 0 0| 10150 0 0 0 0 0 0 0 0 0 0
S-10 0 0 0| 9810 0 0 0 0 0 0 0 0 0 0 SUMMARY ORE TO
S11 10 0 o 9830 983 0 0 3460 4443 1966 0 0 6920 8886 PARTICULAR | ORE | DEVELOPMENT | OB RATIO
S-12 0 0 0| 104.00 0 0 0 2579 2579 0 0 0 5158 5158| TONNAGE 770000 96640| 0.13
s-13 90 0 0| 107.30 9657 0 0 0 9657 19314 0 0 0 19314| VOLUMETRIC 221902 48320, 022
TOTAL 248 0 0 23664 0 0| 24656 48320 47328 0 0| 49312 96640/ TONS/CU.M 770000 48320 0.06




ANNEXURE - 8(B)
NARASIMHA IRON ORE MINES OF M/s. MSPL LIMITED, ML.No0.2148 (ERSTWHILE LESSEE OF Sri. H.G.RANGAN GOUD)
DEVELOPMENT & PRODUCTION FOR THE 2 ND YEAR

ORE
VOLUME TONNAGE At 45% Cut- off Grade
SECTION AS'ZEQ)( SECTIONAL | ( cu.m) 90% | Bulk Density
Recoveary | 3.47 t/Cu.m) Fe Sio2 Al203
S-1 0 88.00 0 0 0.00 0.00 0.00
S-2 1244 101.20 113301 393156 55.56 13.36 1.86
S-3 467 102.30 42996 149195 50.09 22.87 2.45
S-4 0 98.40 0 0 0.00 0.00 0.00
S-5 0 99.10 0 0 0.00 0.00 0.00
S-6 0 100.00 0 0 0.00 0.00 0.00
s-7 0 102.00 0 0 0.00 0.00 0.00
s-8 0 100.20 0 0 0.00 0.00 0.00
S-9 0 101.50 0 0 0.00 0.00 0.00
S-10 271 98.10 23927 83025 53.74 3.34 4.94
S-11 235 98.30 20790 72143 59.30 1.23 5.23
S-12 223 104.00 20888 72481 57.16 2.27 7.06
S-13 0 107.30 0 0 0.00 0.00 0.00
TOTAL 2440 221902 770000 54.81 11.94 3.11
DEVELOPMENT
AREA (Sg.m) VOLUME ( Cu.m) TONNAGE (Bulk Density-2.00 t/Cu.m)
SECTIONAL
SECTION | £er Shale/Clay / INFLU Fer. Shale / Clay / . TOTAL  |Fer. shale/clay / TOTAL
S-1 0 0 0 88.00 0 0 0 0 0 0 0 0 0 0
S-2 109 0 0 101.20 11031 0 0 12589 23620 22062 0 0 25178 47240
S-3 0 0 5 102.30 0 0 512 4777 5289 0 0 1023 9555 10578
S-4 0 0 0 98.40 0 0 0 0 0 0 0 0 0 0
S-5 0 0 0 99.10 0 0 0 0 0 0 0 0 0 0
S-6 0 0 0 100.00 0 0 0 0 0 0 0 0 0 0
S-7 0 0 0 102.00 0 0 0 0 0 0 0 0 0 0
S-8 0 0 0 100.20 0 0 0 0 0 0 0 0 0 0
S-9 0 0 0 101.50 0 0 0 0 0 0 0 0 0 0
S-10 0 0 0 98.10 0 0 0 2659 2659 0 0 0 5317 5317 SUMMARY ORE TO
s11 0 0 o 9830 0 0 0 2310 2310 0 0 0 4620 4620| PARTICULAR | ORE | DEVELOPMENT | OB RATIO
S-12 0 0 0 104.00 0 0 0 2321 2321 0 0 0 4642 4642 TONNAGE 770000 95788 0.12
S-13 109 0 0 107.30 11696 0 0 0 11696 23391 0 0 0 23391| VOLUMETRIC 221902 47894 0.22
TOTAL 218 0 5 22727 0 512 24656 47894 45453 0 1023 49312 95788/ TONS/CU.M 770000 47894 0.06




ANNEXURE -8 (C)
NARASIMHA IRON ORE MINES OF M/s. MSPL LIMITED, ML.N0.2148 (ERSTWHILE LESSEE OF Sri. H.G.RANGAN GOUD)
DEVELOPMENT & PRODUCTION FOR THE 3 RD YEAR

ORE
VOLUME TONNAGE At 45% Cut- off Grade
SECTION AS'EEQ)( SECTONAL | ( cu.m) 90% | Bulk Density
Recoveary | 3.47 t/Cu.m) Fe Sio2 Al203
S-1 0 88.00 0 0 0.00 0.00 0.00
S-2 1086 101.20 98910 343219 59.69 7.94 1.72
S-3 728 102.30 67027 232584 52.65 19.82 212
S-4 0 98.40 0 0 0.00 0.00 0.00
S-5 0 99.10 0 0 0.00 0.00 0.00
S-6 0 100.00 0 0 0.00 0.00 0.00
S-7 0 102.00 0 0 0.00 0.00 0.00
S-8 0 100.20 0 0 0.00 0.00 0.00
S-9 370 101.50 33800 117284 50.66 4.65 5.56
S-10 251 98.10 22165 76913 46.37 4.53 6.30
S-11 0 98.30 0 0 0.00 0.00 0.00
S-12 0 104.00 0 0 0.00 0.00 0.00
S-13 0 107.30 0 0 0.00 0.00 0.00
TOTAL 2435 221902 770000 54.86 10.69 2.88
DEVELOPMENT
AREA (Sg.m) VOLUME ( Cu.m) TONNAGE (Bulk Density-2.00 t/Cu.m)
SECTIONAL
SECTION Fer. Shale / Clay / INFLU Fer. Shale / Clay / . TOTAL  |rer. shate/Clay / TOTAL
S-1 0 0 0 88.00 0 0 0 0 0 0 0 0 0 0
S-2 123 0 0 101.20 12448 0 0 10990 23438 24895 0 0 21980 46875
S-3 0 0 90 102.30 0 0 9207 7447 16654 0 0 18414 14895 33309
S-4 0 0 0 98.40 0 0 0 0 0 0 0 0 0 0
S-5 0 0 0 99.10 0 0 0 0 0 0 0 0 0 0
S-6 0 0 0 100.00 0 0 0 0 0 0 0 0 0 0
S-7 0 0 0 102.00 0 0 0 0 0 0 0 0 0 0
S-8 0 0 0 100.20 0 0 0 0 0 0 0 0 0 0
S-9 21 0 0 101.50 2132 0 0 3756 5887 4263 0 0 7511 11774
S-10 0 0 0 98.10 0 0 0 2463 2463 0 0 0 4926 4926 SUMMARY ORE TO
s11 0 0 o 9830 0 0 0 0 0 0 0 0 0 0| PARTICULAR | ORE |DEVELOPMENT | OB RATIO
S-12 0 0 0 104.00 0 0 0 0 0 0 0 0 0 0 TONNAGE 770000 96884 0.13
S-13 0 0 0 107.30 0 0 0 0 0 0 0 0 0 0| VOLUMETRIC 221902 48442 0.22
TOTAL 144 0 90 14579 0 9207 24656 48442 29158 0 18414 49312 96884| TONS/CU.M 770000 48442 0.06




ANNEXURE - 8 (D)

NARASIMHA IRON ORE MINES OF M/s. MSPL LIMITED, ML.No.2148 (ERSTWHILE LESSEE OF Sri. H.G.RANGAN GOUD)

DEVELOPMENT & PRODUCTION FOR THE 4 TH YEAR

ORE
9% Cut-
SECTION AST‘E:)( SE%T;SSAL ( gsh}t‘)”\gg% (B-Iljolli\‘g/e-\nesllzly Aot Cut-off Grade
: Recoveary | 3.47 t/Cu.m) Fe sio2 Al203
s1 0 88.00 0 0 0.00 0.00 0.00
S2 1246 101.20 113483 393787 58.65 8.01 1.67
s3 177 102.30 16296 56548 62.23 522 1.97
S-4 0 98.40 0 0 0.00 0.00 0.00
s-5 0 99.10 0 0 0.00 0.00 0.00
s-6 0 100.00 0 0 0.00 0.00 0.00
s7 0 102.00 0 0 0.00 0.00 0.00
S8 0 100.20 0 0 0.00 0.00 0.00
S9 576 101.50 52599 182520 50.18 534 5.98
$-10 82 98.10 7240 25122 46.37 453 6.30
S11 20 98.30 1769 6140 43.92 157 15.45
S12 326 104.00 30514 105882 47.50 419 12.86
s13 0 107.30 0 0 0.00 0.00 0.00
TOTAL 2427 221902 770000 54.85 6.48 451
DEVELOPMENT
AREA (Sg.m) VOLUME ( Cu.m) TONNAGE (Bulk Density-2.00 t/Cu.m)
SECTION SECTIONAL
S1 0 0 o 8800 0 0 0 0 0 0 0 0 0 0
S2 71 0 0| 10120 7185 0 0| 12609  19794| 14370 0 o 25219 39589
s-3 0 0 0| 10230 0 0 0 1811 1811 0 0 0 3621 3621
S-4 0 0 o 98.40 0 0 0 0 0 0 0 0 0 0
S5 0 0 o 99.10 0 0 0 0 0 0 0 0 0 0
s-6 0 0 0| 100.00 0 0 0 0 0 0 0 0 0 0
s7 0 0 0| 102.00 0 0 0 0 0 0 0 0 0 0
s-8 0 0 0| 10020 0 0 0 0 0 0 0 0 0 0
s-9 0 0 0| 10150 0 0 0 5844 5844 0 0 o 11689 11689
S10 65 0 o 9810 6377 0 0 804 7181] 12753 0 0 1609 14362 SUMMARY ORE TO
s11 0 23 o 9830 0 2261 0 197 2458 0 4522 0 393 4915/ PARTICULAR ORE | DEVELOPMENT | OB RATIO
s12 0 0 0| 104.00 0 0 0 3390 3390 0 0 0 6781 6781 TONNAGE 770000 80957| 0.1
s13 0 0 0| 107.30 0 0 0 0 0 0 0 0 0 0| VOLUMETRIC 221902 40478| 018
TOTAL 136 23 0 13562 2261 0  24656| 40478| 27123 4522 0 49312 80957| TONS/CU.M 770000 40478|  0.05




ANNEXURE - 8 (E)
NARASIMHA IRON ORE MINES OF M/s. MSPL LIMITED, ML.N0.2148 (ERSTWHILE LESSEE OF Sri. H.G.RANGAN GOUD)
DEVELOPMENT & PRODUCTION FOR THE 5 TH YEAR

ORE
VOLUME TONNAGE At 45% Cut- off Grade
SECTION ASREA (| SECTIONAL | ( /') 90% | (Bulk Density
q.m) INFLU- g 3.47 tiCu.m
ecoveary | 3. u.m) Fe Si02 AI203
S-1 0 88.00 0 0 0.00 0.00 0.00
S-2 1240 101.20 112938 391894 59.02 7.42 1.68
S-3 331 102.30 30475 105749 55.27 15.92 2.05
S-4 0 98.40 0 0 0.00 0.00 0.00
S-5 0 99.10 0 0 0.00 0.00 0.00
S-6 0 100.00 0 0 0.00 0.00 0.00
S-7 0 102.00 0 0 0.00 0.00 0.00
S-8 0 100.20 0 0 0.00 0.00 0.00
S-9 617 101.50 56399 195706 48.91 5.23 7.46
S-10 0 98.10 0 0 0.00 0.00 0.00
S-11 0 98.30 0 0 0.00 0.00 0.00
S-12 236 104.00 22090 76651 47.50 4.17 12.86
S-13 0 107.30 0 0 0.00 0.00 0.00
TOTAL 2424 221902 770000 54.79 7.71 4.31
DEVELOPMENT
AREA (Sq.m) VOLUME ( Cu.m) TONNAGE (Bulk Density-2.00 t/Cu.m)
SECTIONAL
SECTION | er shale/Clay / INFLU Fer. Shale / Clay / TOTAL  |fer. shate/ clay / . TOTAL
S-1 0 0 0 88.00 0 0 0 0 0 0 0 0 0 0
S-2 94 0 38 101.20 9513 0 3846 12549 25907 19026 0 7691 25097 51814
S-3 0 0 103 102.30 0 0 10537 3386 13923 0 0 21074 6772 27846
S-4 0 0 0 98.40 0 0 0 0 0 0 0 0 0 0
S-5 0 0 0 99.10 0 0 0 0 0 0 0 0 0 0
S-6 0 0 0 100.00 0 0 0 0 0 0 0 0 0 0
S-7 0 0 0 102.00 0 0 0 0 0 0 0 0 0 0
S-8 0 0 0 100.20 0 0 0 0 0 0 0 0 0 0
S-9 0 0 0 101.50 0 0 0 6267 6267 0 0 0 12533 12533
S-10 0 0 0 98.10 0 0 0 0 0 0 0 0 0 0 SUMMARY ORE TO
s11 0 0 0| 9830 0 0 0 0 0 0 0 0 0 0| PARTICULAR | ORE | DEVELOPMENT | OB RATIO
S-12 0 0 0 104.00 0 0 0 2454 2454 0 0 0 4909 4909 TONNAGE 770000 97102 0.13
S-13 0 0 0 107.30 0 0 0 0 0 0 0 0 0 0| VOLUMETRIC 221902 48551 0.22
TOTAL 94 0 141 9513 0 14383 24656 48551 19026 0 28765 49312 97102 TONS/CU.M 770000 48551 0.06




Annexure - 9(a)

NARASIMHA IRON ORE MINES OF M/s. MSPL LIMITED, ML.No.2148 (ERSTWHILE LESSEE OF Sri. H.G.RANGAN GOUD)

RECLAMATION & REHABILIATION MEASURES TO BE TAKEN FOR THE FIRST YEAR

ITEMS DETAILS PROPOSED AREA (Ha) PROPOSED QUANTITY PROPOSED EXPENDITURE (LACS)
1 2 3 4 5
(i) Backfilling - : 0
(ii) Afforestation on backfilled area - - 0
RECLAMATION &
REHABILITATION OF (iii) Others (Please specify) e.g. - - 0
MINED OUT Afforestation on exhausted benches
PIT/LAND/AREA (iv) Pisciculture - - 0
(v) Converting into water reservoir - - 0
(vi) Picnic spot - - 0
(i) Terracing 7 Ha 7 Ha 14.00
(i) Pitching - - 0
(iii) Construction of Parapet Wall /
Retaining Wall at the toe of dumps ( i Toewall-1223 mts, 22.16
including foundation,PCC, toe walls & Garland drainage-383 mts '
Garlan drainage etc...)
iv)Garland drainage along the road 4090 mt 4090 mt 6.81
STABILIZATION &
REHABILIATION OF (iv) Construction of Check dams along
DUMPS (within & Out side slope of vallies etc. ( - SMCD-1,LBCD-7,GCD-2, 11.96
lease) SMCD,LBCD,LWCD,BWCD,GCD etc...)
(v) Construction of Settling ponds i i 0.00
(SST,ST,RWHP etc.) :
(vi) Desilting of Settling ponds, i 0
channels -
(vii) Afforestation on dumps
(viii) others (Coir- Matting) 7Ha 7Ha 70
(i) Afforestation (Green belt building in
REHABILIATION OF Ha) 1.285 Ha 1.285 Ha 3.31
BARREN AREA (Out side  |(ii) others (Road Plantation in KM) 1.53 KM 1.53KM 1.2
lease) Mining pit area
Others (CEC area) 7.22 Ha 7.22 Ha 12.56
(i) Ambient Air Quality - 4 stations
ENVIRONMENTAL (||) Watcer Quality - 4 stat?ons 5.00
MONITORING (Core zone) (!u) Noise |EV?| dat.a - 4 stations
(iv) Ground Vibration - 0
(v) Others (Please Specify) - 0
(i) Ambient Air Quality - 4 stations
ENVIRONMENTAL (i) Water Quality - 4 stations 5.00
MONITORING (Buffer (iii) Noise level data - 4 stations
zone) (iv) Ground Vibration - - 0
(v) Others (Please Specify) - - 0
Total 151.99




Annexure - 9(b)

NARASIMHA IRON ORE MINES OF M/s. MSPL LIMITED, ML.No0.2148 (ERSTWHILE LESSEE OF Sri. H.G.RANGAN GOUD)

RECLAMATION & REHABILIATION MEASURES TO BE TAKEN FOR THE SECOND YEAR

ITEMS DETAILS PROPOSED AREA (Ha) PROPOSED QUANTITY PROPOSED EXPENDITURE (LACS)
1 2 3 4 5
(i) Backfilling - i 0
(ii) Afforestation on backfilled area - - 0
RECLAMATION &
REHABILITATION OF (iii) Others (Please specify) e.g. - - 0
MINED OUT Afforestation on exhausted benches
PIT/LAND/AREA (iv) Pisciculture - - 0
(v) Converting into water reservoir - - 0
(vi) Picnic spot - - 0
(i) Terracing - - 0
(i) Pitching - - 0
(iii) Construction of Parapet Wall /
Retaining Wall at the toe of dumps ( i Toe wall-137 mt ,Garland 3.8
including foundation,PCC, toe walls & drain -111 mts '
Garlan drainage etc...)
STABILIZATION & (iv) Construction of Check dams along
REHABILIATION OF DUMPS [slope of vallies etc. ( - 0
(within & Out side lease) [LBCD,BWCD,GCD etc...) for Dump
(v) Construction of Settling ponds i 0.00
(SST,ST,RWHP etc.) :
. - . - 0
(vi) Desilting of Settling ponds, channels
(vii) Afforestation on dumps - 0
(viii) others (Coir- Matting) - 0
REHABILIATION OF (i) Afforestation (Green belt building) 1.285 Ha 1.285Ha 3.31
BARREN AREA WITHIN (i) others (Road Plantation) 1.53 KM 1.53KM 1.2
LEASE (Out side lease) Mining pit area
Others (CEC area) 7.22 Ha 7.22 Ha 12.56
(i) Ambient Air Quality - 4 stations
ENVIRONMENTAL (||) Watcer Quality - 4 stat?ons 5.00
MONITORING (Core zone) (!u) Noise Ievgl dat'a - 4 stations
(iv) Ground Vibration - 0
(v) Others (Please Specify) - 0
(i) Ambient Air Quality - 4 stations
ENVIRONMENTAL — - - 5.00
MONITORING (Buffer (||) Watcer Quality - 4stat!ons
zone) (!n) Noise |ev§| dat.a - 4 stations
(iv) Ground Vibration - 0
(v) Others (Please Specify) - 0
Total 30.89




Annexure - 9(c)

NARASIMHA IRON ORE MINES OF M/s. MSPL LIMITED, ML.No.2148 (ERSTWHILE LESSEE OF Sri. H.G.RANGAN GOUD)

RECLAMATION & REHABILIATION MEASURES TO BE TAKEN FOR THE THIRD YEAR

ITEMS DETAILS PROPOSED AREA (Ha) PROPOSED QUANTITY [PROPOSED EXPENDITURE (LACS)
1 2 3 4 5
(i) Backfilling - i 0
(i) Afforestation on backfilled area - - 0
RECLAMATION &
REHABILITATION OF (iii) Others (Please specify) e.g. - - 0
MINED OUT Afforestation on exhausted benches
PIT/LAND/AREA (iv) Pisciculture - - 0
(v) Converting into water reservoir - - 0
(vi) Picnic spot - - 0
(i) Terracing - - 0
(ii) Pitching - - 0
(iii) Construction of Parapet Wall /
Retaining Wall at the toe of dumps ( i Toe wall-137 mt 3.8
including foundation,PCC, toe walls & ,Garland drain -111 mts ’
Garlan drainage etc...)
STABILIZATION & (iv) Construction of Check dams along
REHABILIATION OF DUMPS|slope of vallies etc. ( - - 0
(within & Out side lease) [LBCD,BWCD,GCD etc...)
(v) Construction of Settling ponds i 0.00
(SST,ST,RWHP etc.) - :
. - . - 0
(vi) Desilting of Settling ponds, channels -
(vii) Afforestation on dumps - _ 0.00
(viii) others (Coir- Matting) - - 0
REHABILIATION OF (i) Afforestation (Green belt building) Maintenance cost 1.00
BARREN AREA WITHIN (ii) others (Road Plantation) 1.53 KM 1.53KM 1.2
LEASE (Out side lease) Mining pit area
Others (CEC area) 7.22 Ha 7.22 Ha 12.56
(i) Ambient Air Quality - 4 stations
ENVIRONMENTAL S e : 2 sttions "
MONITORING (Core zone) (iv) Ground Vibration - o
(v) Others (Please Specify) - 0
(i) Ambient Air Quality - 4 stations
ENVIRONMENTAL (i) Water Quality - 4 stations 5.00
MONITORING (Buffer (iii) Noise level data - 4 stations
zone) (iv) Ground Vibration - 0
(v) Others (Please Specify) - 0
Total 28.58




Annexure - 9(d)

NARASIMHA IRON ORE MINES OF M/s. MSPL LIMITED, ML.N0.2148 (ERSTWHILE LESSEE OF Sri. H.G.RANGAN GOUD)

RECLAMATION & REHABILIATION MEASURES TO BE TAKEN FOR THE FOURTH YEAR

ITEMS DETAILS PROPOSED AREA (Ha) PROPOSED QUANTITY |PROPOSED EXPENDITURE (LACS)
1 2 3 4 5
(i) Backfilling - : 0.00
(i) Afforestation on backfilled area - - 0.00
RECLAMATION &
REHABILITATION OF (iii) Others (Please specify) e.g. - - 0.00
MINED OUT Afforestation on exhausted benches
PIT/LAND/AREA (iv) Pisciculture - - 0.00
(v) Converting into water reservoir - - 0.00
(vi) Picnic spot - - 0.00
(i) Terracing - - 0.00
(ii) Pitching - - 0.00
(iii) Construction of Parapet Wall /
. Toe wall-137 mt
Retaining Wall at the toe of dumps ( - Garland drain -111 mts 3.82
including foundation,PCC, toe walls & !
Garlan drainage etc...)
STABILIZATION & - -
(iv) Construction of Check dams along
REHABILIATION OF DUMPS .
(within & Out side lease) slope of vallies etc. ( - 0.00
LBCD,BWCD,GCD etc...)
(v) Construction of Settling ponds i 0.00
(SST,ST,RWHP etc.) ‘
vi) Desilting of Settling ponds,
(ch;nnels ¢ =P i 0.00
(vii) Afforestation on dumps - 0.00
(viii) others (Coir- Matting) - 0.00
REHABILIATION OF (i) Afforestation (Green belt building) Maintenance 0.50
BARREN AREA WITHIN (i) others (Road Plantation) Maintenance 1.00
LEASE (Out side lease) Mining pit area 0.00
Others (CEC area) Maintenance 5.00
(i) Ambient Air Quality - 4 stations
ENVIRONMENTAL (||) WaFer Quality - 4 stat?ons 5.00
MONITORING (Core zone) (!u) Noise Ieve..-l dat.a - 4 stations
(iv) Ground Vibration - 0.00
(v) Others (Please Specify) - 0.00
(i) Ambient Air Quality - 4 stations
ENVIRONMENTAL (ii) Water Quality - 4 stations 5.00
MONITORING (Buffer (iii) Noise level data - 4 stations
zone) (iv) Ground Vibration - 0.00
(v) Others (Please Specify) - 0.00
Total 20.32




Annexure - 9(e)

NARASIMHA IRON ORE MINES OF M/s. MSPL LIMITED, ML.No.2148 (ERSTWHILE LESSEE OF Sri. H.G.RANGAN GOUD)

RECLAMATION & REHABILIATION MEASURES TO BE TAKEN FOR THE FIFTH YEAR

ITEMS DETAILS PROPOSED AREA (Ha) PROPOSED QUANTITY [PROPOSED EXPENDITURE (LACS)
1 2 3 4 5
(i) Backfilling - i 0
(i) Afforestation on backfilled area - - 0
RECLAMATION &
REHABILITATION OF (iii) Others (Please specify) e.g. - - 0
MINED OUT Afforestation on exhausted benches
PIT/LAND/AREA (iv) Pisciculture - - 0
(v) Converting into water reservoir - - 0
(vi) Picnic spot - - 0
(i) Terracing - - 0
(ii) Pitching - - 0
(iii) Construction of Parapet Wall /
Retaining Wall at the toe of dumps ( i Toe wall-137 mt 3.8
including foundation,PCC, toe walls & ,Garland drain -111 mts ’
Garlan drainage etc...)
STABILIZATION & (iv) Construction of Check dams along
REHABILIATION OF DUMPS|slope of vallies etc. ( - - 0
(within & Out side lease) [LBCD,BWCD,GCD etc...)
(v) Construction of Settling ponds i i 0
(SST,ST,RWHP etc.)
. - . - 0
(vi) Desilting of Settling ponds, channels -
(vii) Afforestation on dumps - - 0
(viii) others (Coir- Matting) - - 0
REHABILIATION OF (i) Afforestation (Green belt building) Maintenance 0.50
BARREN AREA WITHIN (ii) others (Road Plantation) Maintenance 1.00
LEASE (Out side lease) Mining pit area 0.00
Others (CEC area) Maintenance 5.00
(i) Ambient Air Quality - 4 stations
ENVIRONVENTAL e : 2 sttions "
MONITORING (Core zone) (iv) Ground Vibration - o
(v) Others (Please Specify) - 0
(i) Ambient Air Quality - 4 stations
ENVIRONMENTAL (i) Water Quality - 4 stations 5.00
MONITORING (Buffer (iii) Noise level data - 4 stations
zone) (iv) Ground Vibration - 0
(v) Others (Please Specify) - 0
Total 20.32




ANNEXURE - 9(f)

Final R&R Plan for Narasimha Iron Ore Mine (ML No. 2148) of M/s. MSPL Ltd. (erstwhile ICFRE
Swamymalai Iron Ore Mine of M/s. H.G. Rangan Goud), Sandur taluk, Ballari district 2019

Table 7.2. Implementation Schedule of Mitigation/ Engineering Measures for NIOM (ML No. 2148) of M/s. MSPL Limited (erstwhile SIOM)

Type

Particulars of work

Years

1]2[3]4[5[6][7[8][9]10[11[12][13][14][15[16]17][18][19]20

Dump & Encroached area Management

Toe wall at the toe of waste dump \
EID/ID Garland drain v
PTD Toe wall at the toe of waste dump VIV [NV
Garland drain MEERIRIR
Encroached area as | Afforestation NMERE (" and 11 year includes gap plantation and Maintenance)
per CEC
Surface water management
Loose Boulder check dam (dump) \
Gully plugs Logwood (dump) VIV N[V NNV VAN [N [NV YNV YN A
Brushwood (dump) VIN VN[NV V]V YV [NV N Y YN
Gabion/Wire crate check dam \
Check dams Stone masonry check dam \
Loose Boulder check dam V
Greenbelt development MR (I1"" and IIT"" year includes gap plantation and Maintenance)
Afforestation VIV VIV VNIV [V [V NV IV V[V [V VY Y
Avenue plantation on roads VIV (Including gap plantation and Maintenance)
Environmental monitoring & watch —ward VIV NNV NNV N[N N[N N[N Y ‘\/ N Y

Note- Maintenance of all engineering and biological measures will be done in subsequent year
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Narasimhalron OreMine (ML No. 2148) of M/s. MSPL Ltd.
(erstwhile Swamymalai Iron Ore Mine of M/s. H.G. Rangan Goud), Sandur taluk, Ballari district

Annexure - 11

WORKING PIT-1

WORKING PIT-2



Narasimhalron OreMine (ML No. 2148) of M/s. MSPL Ltd.
(erstwhile Swamymalai Iron Ore Mine of M/s. H.G. Rangan Goud), Sandur taluk, Ballari district

BOUNDARY PILLAR - BP4



Narasimhalron OreMine (ML No. 2148) of M/s. MSPL Ltd.
(erstwhile Swamymalai Iron Ore Mine of M/s. H.G. Rangan Goud), Sandur taluk, Ballari district

INACTIVE DUMP — ID-1

PROPOSED TEMPORARY DUMP AREA — (PTD-1)



Narasimhalron OreMine (ML No. 2148) of M/s. MSPL Ltd.
(erstwhile Swamymalai Iron Ore Mine of M/s. H.G. Rangan Goud), Sandur taluk, Ballari district

FINES STOCK

C.ORE STOCK



= — =






T ST

.
s iR, A1 e

R T =
o

AR N, O

e e
e
e
O
r——r

o h:-l.-
e T
- e o

=y
[ LT
—

I e

[ ST

DT

g




W

.I.- Ve ®® L LY H

s

rarnrs e
——
sl =T
SRt L L R iR e
L e il e g

——i

dLTFFETITERNT IR

i




sanmmii i edaijaims

i

-_.:_l.r__.:1...___u. 1

™




\"‘ll
1|I‘-ﬂllé

i

i i g L g

s

l:— N, e

e

.

3

)

l"

LI!HIHI'-I.F'.-

TETE s dina i ®




T ST
e

-

oo

e e

ehdans

i

|

A










	HGR Part 1
	HGR part 2
	HGR Part 3
	HGR Part 4

