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1. EXECUTIVE SUMMARY

The area of present exploration forms a part of Bhima Basin in Karnataka, which is the
power house for the limestone deposit, contributing and serving many cement industries

for a long time and still continuing.

Dept of Mines and Geology (DMG), Govt. of Karnataka (GoK) vide proceedings of 56th
meeting of Karnataka State Geological Programming Board (SGPB) (recorded @
56.03.06) informed KIOCL to take up exploration works of limestone block under NMET
funding. Allocated 4 limestone blocks (amalgamated) collectively covering an area of 20
Sq. Km (@ 5skm per block) for exploration and to augment the resources of Limestone

falls in the Bhima Basin.

Among the 4 limestone blocks, the current report refers to Block ID KLB-23 with 5sqkm
situated in sedam member of Shahabad formation. Kalburgi Limestone Block KLB-23
covering an area of 5 Sq. Km is exclusively falling over part of Sedam Limestone Member
of Shahabad Formation. The sedimentary formations of Bhima Group unconformably
overlie the granitoids in the eastern and southern parts of the basin. A huge pile of
volcanics cover the basin in its north and western parts. Massive stretch of granite hills
at Shahapur and some inliers of granite mounds probably provided a linear narrow
palaeoslopes for sedimentation of the Bhima basin (Hans and Sundaram (1986)). The
basin witnessed initially the deposition of arenaceous sediments and a thick pile of
calcareous sediments which represents the Shahabad Formation, is important as for as
economic minerals like limestone is concerned. The Shahabad Formation has 5 members
of variegated limestones members viz., from base to top as Ravoor, Wadi, Sedam, Gudur
and Mulkod limestone members. All these members are conformable and show
gradational contact with overlying and underlying member without any break. Among
which the middle member being the Sedam Limestone, is targeted for exploration,

suitability to Cement Industry and to augment the resource of limestone in the block.

As for as the structure is concerned the sediments of Bhima Group are practically
horizontally bedded, and the beds with little up to a maximum of 5° are seen dipping

towards west. However, the beds mostly of Shahabad limestone formation show an E-W



trend with dips up to 2° to 3° towards west along a linear section in the basins. The basin
in fact, is affected by faults and joints, there are no such faults or joints in the area of KLB-

23 block.

Area is falling on the Shahabad limestone, covering an area of 5 Sq. Km. The area is
extensively covered by vegetation / agricultural activities, because of the calcareous and
black cotton soil which is conducive for growth of vegetation. Amid the agricultural land
there are good exposures / outcrops in the area which has aided the bedrock sampling
while mapping the area. There are 9 bedrock samples collected in the area shows the CaO

varies from minimum of 33.98% and maximum of 46.04%.

The study was taken up in the area with Detailed Geological Mapping on 1: 4,000 scale
using total stations to pick up the geological exposures traced and mapped as the outcrop
geological map and DGPS survey to prepare the contour map on 1m interval. The area
constitutes a plane land with maximum elevation of 429m in the northern part of the
block, gradually sloping towards southwest and southeast with minimum of 401m.
Geological mapping was carried out to trace Lithounit contacts, abandoned dug well,
nala/canal; roads, quarry section, quarry dump and settlements were recorded during
mapping. While mapping, wherever outcrops are available on surface, bed rock sampling
of limestone was collected for chemical analysis and petrographic studies. Drilling as per
the norms of the NMET funded projects maximum of 5 boreholes can be drilled with a
maximum depth of 45m in an area of 5 Sq. Km. Accordingly, 5 boreholes were drilled.
Drilling was carried out to know the depth persistence of the potential horizons of

limestone.

As the name itself suggests, Sedam is the type area and the reference section for this
member, which otherwise is popularly known as variegated limestone. It is the thickest
member (60m) in the whole of Bhima Group and also occupy the largest areal extent of
all the other members. Fertile black clayey soil of more than 2m to 3m thickness drapes
these beds throughout the area of exploration. Petrographically, the limestone shows

micrite and microsparites with cryptocrystalline chert and amorphous silica.

Based on intersection and correlation of different lithology in the boreholes drilled in the

area, the depositis classified as bedded sedimentary deposit with regular habit. Resource
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is estimated by Polygon Method. The resources have been estimated based on the area of
influence and other parameters of UNFC as Inferred Mineral Resources (333) and
Reconnaissance Mineral Resource (334) category as per the norms of Mineral (Evidence

of Mineral Content) Rule 2015.

Cumulative Resources of 523.28 million tonnes (334 & 333) and Net Resource (334 &
333) of 497.11 million tonnes with weighted average Ca0% of 37.98 is estimated in the
Block.

1. HRTLT

TAATT HedWOT &l &1 sheilcer # A AT T Teh FEAT 8, S T TR STAT &
T fasTel =X &, 51 o9 §7g @ &s deie 3 & Aeree 3R Jar & @1 ¢ 3R
379 ot S &

el Uq faAe [aHmT (SIuash), | Felch EHR (S3flh) @ HeAlch T
et danfiar &S (vasidie) v 56df do H FRAE (56.03.06 @ gof) F
AETH @ TATHSE BISaT & Tecl eIl Te2W sellch b HedWOl HET &l Y& A h
foT H3me3diver S gRad har aEfes &9 & 20 G971 & &7 1 Hal Hia ard
4 el G Solleh (FATATCIA) 3afed fhe | ofar afd & e 92X TR &
3Feavor 3R FETEAT A Fel & v R (@ Sskm U sdrn) |

4 T Ge sellehl H ), ToiA RUIC selieh TSN KLB-23 Y Hefd el &, forareht
5 a7 Rl foEaT QATETaTE T & ASH Ferd H U & FeAgefi el Ge selleh
KLB-23,5 @31 & &1F I HaX axXdl ol hAT AAT §T & AGETE el & HGH
AT Yo He&d & B8l 9N A T 81 87T §Ag i dored! @ Sf8eT & qdf
3R faol foedt & IfAdssd W 3 &9 & Hel g5 &1 Sararad F1 o fawme
& 38 3 R aftas RBewl 7 R8T Ft FaR Far &1 AER A aArse TgIsAr
& faere faEar 3R Jage Tell & Fo Iewen Ged o Gad: AT 9= (G4
3 HeTA (1986)) & Ha¥Tes & AT v Y@ FhroT quammor yeret fam affe
# U A G deoel HT A 3R HelhRIH ToIoet &l Ueh HeT & aEl T,
St eMgeg TN & FiafaAfica &Xar &, 56l a& o1 9e) o e @faat &
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Y §, Ig FAgcaqul gl AMETeTG Wae H Affiet 9R & T 9 & deedi &
5 HEE g, AT YR § IR T T, d18Y, Wed, T 3R Helhls el e &
HeE g1 3 Hol WeEd 37wy § 3R faa fRelt Farae & 3l 3R siafifed aewd
& HIY HiAG §UF G@rd §1 STd § ALY 8T WA Tl IeW g, [ e
3auuT, AT 3T & AU 3ugeadr 3R sclieh H oAl G & HATLA I TG
gl

STl ek EXAeAT &1 HaTel g, AT g I derod e & & aifdst &7 4 9T
g8 € 3R HMUFTHA 50 ah H Terod IRTA 1 AR gThcl g3 G@ms oo 81 greiifas,
SITETR QAMETSTE el Yo TIAT & ool 98T H Teh I@F @s & a1y afvawy $r
3 2° & 3°d% i Pae & WY Ua $-3seg ygfa fa@ra g1 areda #, 9ffer 3t
3R SNt & FeniAa gIaT ¥, FUed-23 seifeh & &F F W F$ A AT g FAGT F|

AMETETE eIl GedX W 5 ga #HleX & &9 usdr ¢l fal. Ig & a3 e W
gereafa/py afafaftat @ srcorfed ¢, Fife Igr & aid AR Frell Fum A
FAETTT T gEft & TIT bl &1 PV A & oI &1 H 3T TarauloN/3M3CshicH
¢ 988 &7 7 AERET Fd AT IMURRICT & 77 o # Fgraam &ell &1 &7
# ThT U U 9 YN AT § GdT Feldr ¢ fb CaO #gAad 33.98% 3R
HfRFIH 46.04% & @ et T

1:4,000 YA R faEG dAeIeh AGTIAUT & HY &7 H IJeqql Y& fohar am
T, S EH ol TR T ST FXeh HA=AMoAh SAGAT T Il T I=&7 AT 3R
1 #eX & AR W FHAT AT TIR $el & [T H3Cshia Hd=lioteh AT
3R Seidivd adetor & ¥ & AT FRaT =T AT Ig 8T sl A AT 7 429
Hiex &I HhdH FUTS & HY Teh AT A T TS Bl &, A HR-R eiEyor-
qiRed 3R afEor-qd i 3R seTaa 401 e F Y AT W g1 fordilerge doet,
IRIFA TIe AT FHU, AT/ HT Il M & [T HAATAD AT fohar arm;
AT & GRIeT AShT, TeTeT I, WeTel 39 3R STl w1 ol fhar | Ao
I THAT, 58T 7 Idg W 3ehrey 39asy &, Taafae fagewor 3w dernfthes
eI & AT T I & 935 Uk 7 U U a0 F| TAUASE o it
ARSI & ATest & HTaR 3feler, 5 aef & &7 7 45 ey Fr 3ifRrras 1S
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% WY S 5 dRglel 3ol v o Fehd 81 fovell. dee@r, 5 @il 3l fhe
AT| AT TeeR & FATTAT faifasr i agas & gadn Sfiefal & o f3feler v a3

ST foF A @ & I AT &, WA TH T & AU ghR aF AR el e
g, o 3=ayr e YR & Tl 9o & & & S Sl g1 I8 Q0o qogg
# gl Al e (60 HIeY) & 3R 307 Tl Ge&al &1 Jolel # Fad §3 &TIhel
IR Y FeaT FT gl 2 HeX & 3 HieX d A™F Alers Fr 3915 Frell AT A
V0T & P AT H 3T OFR # TF &l gl Ucinfhe ¥ &, TN IR
frceifohteas ac 3R 3R Afoer & a1y Assse 3R ASHIEIRECT &
geifar gl

& A f3ar frv a0 aRgle & faffiea forarsh & ufaesea 3R agaey & 3R
W, AT @I AGAT 3T & Y NERIFT TS STAT & §9 A Fafiehed fovar arar
g1 HETUS HT ITTHAT geTe fafr garr eemar Sar g1 @i (@fae el &
q1ed) AT 2015 & AlTCS! & AR HATAT Gl THTERT (333) iR LT Wietst
TETYe (334) A0 & ® A JUATHA! & GHE &7 3R 3T AMUGST F HUR W
HHETEAT &I 3TAT ST 1T &

solieh 7 523.28 TAforaeT e (334 3R 333) &7 Tl FaTaa 3R 37.98 & H1Ra 3iad
CaO% o &1y 497.11 fATRIS & T e@r HATH (334 3R 333) 3TATAT ¢l

12



2. INTRODUCTION

2.1.DETAILS OF THE PROJECT

Department of Mining and Geology (DMG), Govt. of Karnataka (GoK) vide proceedings of
56th meeting of Karnataka State Geological Programming Board (SGPB) (recorded @
56.03.06) held on 29th Sept 2022 informed KIOCL to take up mineral exploration works
of limestone block under NMET funding.

Vide email dtd. 24t Jan 2023 KIOCL has submitted Mineral Exploration Project Proposal
(MEPP) for undertaking G4 level of Reconnaissance Survey for Amalgamated Limestone
Blocks (4 Blocks with 20sqkm) to Technical Cum Cost Committee (TCC), National Mineral
Exploration Trust (NMET).

50th meeting of TCC-NMET held on 02nd -3rd Mar 2023, reviewed the proposal and vide
sanction order no F.No 23/335/2023-NMET /08 Dtd 34 April 2023, TCC-NMET allotted
G3 stage of Mineral Exploration (ME) works for Limestone in Jevargi Taluk, Kalburgi Dist,
Karnataka” .The allotted amalgamated block includes total extent of 20sqkm in 4 blocks
(@ 5sgkm per Block). Details of the Blocks and key map are provided below;

Table 01: Detail of Amalgamated Blocks

Sl. No. Block Extent in ha
1 KIOCL 20 KA KLB 07 5.00
2 KIOCL 21 KA KLB 08 5.00
3 KIOCL 25 KA KLB 13 5.00
4 KIOCL 23 KAKLB 11 5.00
Total 20.00
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Figure 01: Key Map of Amalgamated Limestone Blocks
As the 04 blocks are geographically and geologically contiguous, these were considered
as a single amalgamated block with nomenclature of Kalburgi (Jewargi) Amalgamated

Limestone Block (KLB) Kalburgi (Dist) Karnataka.

The current Geological Report refers to Block 23 which is situated in South eastern part

and is indicated with Block ID KIOCL_23 KA KLB11.

After completion of G3 level of Mineral exploration works, the progress was reviewed in
60t meeting of TCC- NMET held on 27th Dec 2023. TCC- NMET reviewed the works
carried out by KIOCL including resources estimated and consented for submission of

Geological Report.

2.2. INVESTIGATING AGENCY

M/s KIOCL Limited
(A Govt. of India Enterprise under Ministry of Steel, Gol),
Block II, Koramangala, Sarjapura Road,

Bengaluru 560 034, Karnataka-India, Website: www.kioclltd.in
14
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Notified Exploration Agency under Second provision of Sub Section (1) of Section-4 of

the Mines and Minerals (Development and Regulation) Act 1957 vide Ministry of Mines
(MoM), Govt of India notification no. 16/08/2015-MVI dated 16.02.2015,

Represented by:

The Director (Production and Projects)
KIOCL Limited, Bengaluru 560 034,
Karnataka-India

e-Mail: dpp@kioclltd.in; bmed@kioclltd.in;

2.3.OBJECTIVES OF INVESTIGATION

Present investigation aims at carrying out mineral exploration (ME) as per Minerals

(Evidence of Mineral Contents) Rule-2015, Minerals (Evidence of Mineral Contents)

Amendment Rule-2021, Mineral (Auction) Rules-2015 and MMDR Amendment Act-2015

in turn to facilitate the Govt. of Karnataka in auctioning of the block. The work done

includes;

Detailed Geological Mapping on 1:4000 scale over an extent of 5 sqkm.
Topographic Survey works on 1:4000 scale with 1 m contour interval.
Drilling 5 boreholes with total 225 m of drilling (@ 45m per borehole) as
per the norms of NMET, to augment the resources.

Chemical Analysis of Samples (Bed Rock and drill core samples).

In situ Bulk Density studies.

Petrographic Studies

Demarcate zones of various grades of limestone and estimation of grade

wise reserves in the block as per MEMC Rule 2015.
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Details of nature and quantum of work envisaged vs achieved and Chronology of events

are provided below;

Table 02: Chronology of G2 Level Exploration

. Timeline
Sl. No. Details of Work
TCC- approved Executed
1 Camp setting April 2023 April 2023
5 Detailed Geological Mapping May - Aug 2023 May - July 2023
on 1:4000 scale (4 months) (3 months)
Sub surf: loration b
ub surlace expioration by Sept 2023 - Jan 2024 | Aug 2023 to Oct 2023
3 drilling (5 months) (3 months)
(5 boreholes)
4 Topography survey on 1:4,000 Sept 2023 - Jan 2024 May - July 2023
scale (5 months) (3 months)
c Chemical Analysis of BRS and Oct 2023 - Feb 2024 June - Nov 2023
borehole samples (5 months)
6 Camp winding Mar 2024 Dec 2024
Synthesis and collation of all the
7 data and drafting of Report and Mar 2024 Jan 2024
Finalisation of the Report.
Table 03: Details and nature and quantum of work proposed vs achievement
KIOCL_23_KA KLB11
S1 Work components Unit TCC Executed
approved Qty
Qty
1 | Detailed Geological Mapping (1:4,000) sqkm 5 5
Topographic Survey works (1:
2 4000 scale with 1m contour sqkm 5 5
Survey works interval)
Y DGPS Survey works of Base
3 point, Boundary point and nos 10 10
Borehole points
4 No of Boreholes nos 5 5
Core Drilling (NQ series @ 45 m
5 Drilling works per borehole X 5 Bhs per Block) m 225 225
6 Detailed core logging works m 225 225
Borehole Core Sampling m 225 219
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7 borehole per bloc) | ™ 45 45
8 BRS nos - 9
' Primary Analysis ;
9 g?liir;scizlfor 9 ’ ’ Bglrlé nos 225 219
10 lﬁdicals (CaOf Internal Check_ Drill - ) 23
g0, Al203, Si0z, sample analysis (5%) | Core

Fe203, 503, P20s, "Eyternal Check .

11 | K20 and LOY) sample analysis gglrlé nos 23 23
(10%)

12 | Determination of Bulk density nos 1 1
13 | Determination of Lab scale density tests nos - 3
14 Petrglogical Egsg;l;atlon of Standard Thin Hos 1 1
15 studies Complete Petrographic Report nos 1 1
16 | Peer review of report nos 1 1
17 | Report preparation nos 1 1

2.4. BASIS FOR TAKING UP INVESTIGATION

Shahabad formation of Bhima Basin is exclusively chemically precipitated micrites. Both
in the areal extent and vertical thickness, they occupy a prominent position, covering
60% of the total exposed area of the basin. Limestones of five varieties each with varying

commercial value are observed in Bhima basin.

Large number of abandoned/under utilized mini cement plants of indigenous Vertical

Shaft Klin (VS K) technology are observed in Gulbarga - Jewargi road.

Major part of the limestone formation of the Bhima basin is not explored for augmenting
the resources. Considering the current demand and gap in the supply of raw material for
the cement industry. It is worth taking up exploration in the Shahabad formation of
Bhima Basin where the Sedam Limestone is having 60m thickness to augment the

resources.

In order to meet the growing demand of limestone by the construction industries and to
facilitate transparent auctioning process by DMG, GoK the current exploration program

was carried.
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2.5. PERSONNEL INVOLVED

Table 04: Details of personnel involved

Sl. No. NAME (S/Sri) EXPERIENCE
1 Shiva Kumar M, % >22 years in mining and mineral
Sr. Manager (ME) management.
2 D Mohan raj, Rtd ADG GSI % >33 years in Geological mapping and
Consultant (ME) mineral exploration in GSI
3 Palani Murugan A, % >20 years in mining and mineral
Sr. Manager (ME) management.
4 Ramakrishna Konari, % >20 years in mining and mineral
Sr. Manager (ME) management.
Project In-Charge
5 Noor Asgar Hussain ¢ >05 years of experience in Mineral
Geologist (Exploration), Exploration.
6 Raju ¢ >05 years of experience in Mineral
Asst Geologist (Exploration), Exploration.
7 Narayan T. % >05 years of experience in Mines
Assistant Manager (Survey) Surveying.
8 Shreekanth % >03 Years of Experience in Surveying.
Asst Surveyor
9 Vipin Kumar ¢ >05 years of experience in Mineral
Asst Geologist (Exploration), Exploration.
10 Kavana S K % >01 years of experience in Mineral
Junior Geologist (Exploration), Exploration.

2.6. MODE OF EXECUTION OF DIFFERENT WORK COMPONENTS

The entire scope of work was executed with inhouse capacities / infrastructure,
except for the following works which were carried out under the supervision of

KIOCL Ltd with assistance of external agencies,

a. Sub surface Exploration by Drilling— Geotech Exploration
(GeM Work Order No: GEMC 511687742076643 dtd 03.07.2023).

b. External Check Sample Analysis - M/s. Superintendence Company of India
Private Limited, NABL accredited Laboratory. (Work Order No: KIOCL/TS/F-
757/C-190/1327)
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3. PROPERTY DESCRIPTION

3.1. LOCATION

Block comes under, Jevargi Taluk, Kalburgi Dist., Karnataka. Block is situated approx.
16 km from Jevargi, which is a town and headquarters of the Jevargi Taluk. The

schematic diagram of block demarcated on the District / State / India map is provided

below;
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Figure 02: Key Map of the Block
Block is situated in the south-eastern of the Survey of India (Sol) Toposheet No. 56D/13

of Kalburgi, Karnataka. Geo-coordinates of the block are provided below, and the block

boundary marked on Sol toposheet of 1:50,000 scale is enclosed as Plate 02 (Topo Map).
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Table 05: Geo-Coordinates of Boundary Points of the Block

Map Datum- WGS84
CORNER PILLAR No EASTING \ NORTHING
BLOCK-23 AREA: 5.00 sgkm
23BP-A 700218918 1878520.772
23BP-B 702245916 1878523.088
23BP-C 702244.622 1876053.987
23BP-D 700218.827 1876053.594
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Figure 03: Block marked on Sol Topo Map

3.2. ACCESSIBILITY

Block area can be accessible through Karnataka State highway no 50 between Kalburgi

to Jewargi route. Interior part of the area can be accessed by metal and mud roads. The

block situated approx. 16 km from Jevargi. Kalburgi is the nearest railway station, which

is situated at a distance of around 55 Km from the block. The nearest airport is Kalaburagi

which is located at a distance of approx. 65 km.
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3.3. LAND USE/COVER

Kalaburagi has land utilization of 3% for the forest, 83% for cultivation, and 14% for

others. (Figure 02).

Land Utilization-Kalaburagi

m Forest m Cultivation = Others

Figure 04: Land Utilization-Kalaburagi
3.4. FREE HOLD/LEASE HOLD DETAILS

Block is falling in agricultural lands.

3.5. CLIMATE

Kalburgi has a hot semi-arid climate (BSh) bordering on a tropical wet and dry climate
(Aw). The climate of the district is generally dry, with temperatures ranging from 8 °C to
45 °C and an annual rainfall of about 750 mm. The year in Kalburgi is divided into three
main seasons. The summer lasts from late February to May. It is followed by the
southwest monsoon, which lasts from late June to late October. This is then followed by

dry winter weather from late November until February.

3.6. FLORA and FAUNA

Kalaburagi district is situated in the dry-climate belt and is devoid of lofty ranges of hills.
Consequently, the flora and fauna of the district are not luxuriant and lush owing to the
arid country and scanty rainfall. The forest area constitutes a meager 3.2 % of the total

geographical area. Forests are of two types, Deciduous in the north-east zone with a dense
21



tree growth and the scrub type on the south-east. The forest-flora is scattered in small
bits except in Chincholi taluk where dense growth of trees are present, other taluks have
patches of forest mostly the scrub type, yielding no timber at all. In the absence of thick
evergreen forests in the district, wildlife is almost nonexistent. The deciduous forests
have a few varieties of langoors and monkeys. Beasts of prey belonging to the carnivore
class are seen occasionally. The tiger is almost extinct, and few panthers are seen very
rarely. Bears are found in some areas in Chincholi taluk and cause menace to farmers. The
hyena, wolves, wild dogs, spotted deer, sambar, black buck, Indian fox and jackals are

seen in various parts of the district.

3.7. GEOMORPHOLOGY

Jevargi Taluk is exhibiting an undulating topography with tablelands characteristics of
basaltic lava flows in North, which represents “Deccan peneplain.” The central and
southern parts exhibit moderate to gently “undulating terrain” having sparsely
distributed knolls and tors. The remaining part of the Taluk is in general a “plateau area”.
The elevation in the plains varies from 402 m in the North western part to 502m MSL in
the Southern part of the Taluk. This has its bearing on the regional slope which is towards
North. The differential altitude is significant because, it is likely to cause irregular ground
water flow patterns on the micro scale. Topography is dominantly controlled by
geological structures. The entire Jevargi Taluk drained by Bhima River which is tributary
of Krishna River. The Drainage pattern is dendritic to sub-dendritic. The drainage density

ranges from 0.80 to 1.81 km/km?2.
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Figure 05: Geomorphology Map-Jevargi Taluk

NATIONAL AQUIFER MAPPING JEVARGI TALUK,
KALABURGI DISTRICT.KARNATAKA.

GEOMORPHOLOGY {
e s e
SCALE ‘?'
kliometres 9 10

AFZALPUR TALUK

GHITAPUR

LEGEND

R s reas
- Pledmont zans
- Plans
[ | Ruecisream

NATIONAL AQUIFER MAPPING JEVARGI TALUK,
KALABURGI DISTRICT.KARNATAKA.

.4?--

DRAINAGE

tCALE

S 9

Figure 06: Drainage Map-Jevargi Taluk
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3.8. LOCAL INFRASTRUCTURE

The district has eight hospitals and 62 Primary Health Centre and 8 Community health
centres with sixty-two Private nursing Homes/Hospitals/Clinics. There are thirty-two
degree colleges graduate level education, (governmental and private educational
institutes) functioning in the district. Similarly, four engineering colleges, four medical
colleges, two dental colleges, fourteen Polytechnic colleges, functional in the area. There
are twenty-eight ITI colleges providing diploma in various trades within the district.

Public, private and co-operative banks operating in the district.
3.9. POPULATION
The total population as per Census 2011 was 25,64,892 in which the contribution of the

male population was 13,07,061 and the female population was 12,57,831. The population
in 2021 is estimated to be 30,26,111.

Table 06: Population of Kalaburagi

Population of Kalaburagi

Total Population 25,64,892
Male Population 13,07,061
Female Population 12,57,831

3.10. ARCHEOLOGICAL/HISTORICAL SITES

Kalaburagi, one of the largest districts in Karnataka, is a land where the past blends with
the present. There are many ancient monuments in the city. In the eastern quarter are
the tombs of the Bahmani kings. The most-notable building is a mosque modeled on that
of Cordoba in Spain. Colleges of arts, commerce, engineering, law, medicine, and science
and a women’s college are affiliated with Gulbarga University (established 1980). It is
noted for its long historical and cultural heritage spanning many centuries. This
historically rich region of the Deccan has been part of a number of kingdoms. Ruled by
dynasties such as the Shatavahanas, the Chalukyas of Badami, the Rashtrakutas, the
Chalukyas of Kalyana, the Kalachuris, Bahman Shahis and the Adil Shahis of Bijapur
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respectively. Having a glorious cultural past, this region was also famous as a centre of
Buddhism in Sannati. But Sannati came into further prominence by the chance discovery
of Major Rock Edicts of Ashoka; which was the first such discovery in south India. A
treasure-house of architectural delights, Kalaburagi is justly famous for the grandeur of
the many Indo-Saracenic monuments that dot the landscape, making it a destination that

takes one back through the pages of history.

There are no archeological/ historical sites within the block or in immediate

surroundings.
3.11. NATIONAL PARKS/ ENVIRONMENTS

Chincholi Wildlife Sanctuary is located in the Kalaburagi district of Karnataka. It is a dry
land Wildlife Sanctuary in South India. It has dry deciduous forest with major plantations
of Acacia and teak plantations. Chincholi Wildlife Sanctuary is located at a distance of

150km from the Block.

There is no National Park/ Protected area within the Block.
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4. PREVIOUS WORK

4.1. PREVIOUS WORK ON GEOLOGY

The NE trending irregularly sinuous Bhima basin consisting of Arenaceous, argillaceous
dominantly of Calcareous (limestone) covers an area of 5,200 sq.km and is situated to the
northwest of Cuddapah basin and northeast of Kaladgi basin. It overlies the granitic
basement of Eastern Dharwar craton with a profound unconformity and has faulted
contacts at many places. Deccan Trap overlies Bhima basin in the north. The sediments
have an aggregate thickness of about 270m. The basin is well known for its large reserves

of limestone and the newly discovered uranium occurrence near Gogi.

Bhima basin is having an extent of 5,200 sq.km covering parts of Gulberga, Yadgir and
Bijapur Districts in Karnataka, parts of Mahbubnagar districts in Telangana, wherein,
limestones alone form more than 60% of both its vertical thickness and areal extent.
Apart from Limestones, Barytes, Phosphorites and recently discovered uranium minerals

are present in Bhima basin.

Earlier workers like William King (1872), Bruce Foote (1876) categorized these
lithounits as Bhima Series. In 1947, three-fold classification was proposed by Mahadevan
(Lower - Rabanapalli Fm; Shahabad Fm; Younger series -Katamadevarahalli Fm and
Hulkal Shale). Janardhana Rao et al (1975) revised lithostratigraphy by King and Foote
with respect to Code of Stratigraphic Nomenclature of India proposing the nomenclature
of Bhima Group. Further subdivision and revision were carried out by Mishra et al (1987).
In 1989, GSI remapped the Bhima Basin and accordingly new lithostratigraphy was
proposed by Sundaram and Hans (1989). The entire sequence was divided into two
formations by Kale and Peshwa (1995). A V Jayaprakash (1976), classified Bhima group
into five formations wherein the lowermost Rabanapalli Formation is represented by
coarse rudaceous to fine argillaceous clasts. Shahabad Formation is chemical precipitates
of calcium carbonate with common impurities in varying quantities. Shahabad Formation
has five members. Ravoor Limestone (10m) Flaggy limestone with prominent fissility.
Wadi Limestone (15m) which is thickly bedded stylolitic relatively superior cement
grade limestone. Sedam Limestone (60m) is variegated, medium to thickly bedded

siliceous limestone. Gudur Limestone (20m) similar to Wadi, yet slightly inferior in
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chemical composition. Mulkod Limestone (10m) is deep grey to black coloured flaggy
limestone. The other three Formations are defined by single lithounits i.e.,, Hulkal
Formation- Shale, Katamdevarahalli Formation - Limestone (flaggy) and Harwal

Formation- Shale.

Department of Mines and Geology has caried out extensive studies in Bhima basin to
estimate the limestone resources, since 1960’s especially in Gulberga district. Under the
Limestone scheme, the department has undertaken outcrop mapping and diamond core

drilling.

B G Channappa (1970), in Wadi area estimated 232.4 million tonnes limestone with CaO
content varying between 47.7%-48.8%. In 1996, N R Pattabhi Ramaiah estimated
limestone reserves of 116 million tonnes with average CaO content of 39.28% in Nagai
area of Chittapur Taluk. Kembhavi-Malur Regions of Shorapur Taluk has an inferred
resource of 1448 million tonnes with CaO content of 40-45% was estimated. During 1997,
in areas south of Sedam Town, estimated limestone resources from Shahabad Formation
at 685 million tonnes, with CaO content of 46.1% having an average thickness of 45m. He
also, established a measured reserve of 727.62 million tonnes of cement grade limestone

having CaO content of 43.28% in Nidagunda area, Chincholi Taluk, Gulberga Dist.

N R Pattabhi Ramaiah (2001), carried out works in southwestern parts of Bhima basin
i.e., Salgundi, Kolihal and Navadgi area of Shorapur Taluk, Gulberga Dist., and revealed
indicated reserves of 588 million tonnes limestone with CaO content of 43.51% having
an average thickness of 50m. In his publication (ISBN 81-85867-56-9) of 2003, random
limestone samples collected from Jevargi town has reported CaO content varying

between 38%-42%.

Table 07: Stratigraphy of Bhima Basin after A V Jayaprakash

Eon/ Epoch | Group Formation Member Lithology
Cretaceous | Deccan Basaltic flows with
to Eocene Trap inter trappean
sedimentaries
Harwal (45m) Brown pink to
Vermillon coloured
Kattamadevarahalli Deep Grey,
(40m) Ocassionally
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Stylolitic flaggy
limestone
Hulkal (30m) Grey, blackish buff,
dull and pale pink
coloured shale;
occasionally with
fine grained thin
silty beds at the
base.
Mulkod Deep grey to black
Limestone coloured flaggy
Neo Bhima (10m) limestone.
Proterozoic | Group Gudur Akin to Wadi, yet
Limestone slightly inferior in
(20m) chemical
composition.
Shahabad (115m) Sedam Variegated medium
Limestone to thickly bedded
(60m) siliceous limestone
Wadi Thickly bedded
Limestone stylolitic relatively
(15m) superior cement
grade limestone.
Ravoor Flaggy limestone
Limestone with prominent
(10m) fissility (Shahabad
Slabs)
Korla Shale Fine silty base,
(50m) grades into green
shale, followed by
chocolate brown
shale with
prominent parting.
Rabanapalli (67m) Kundarapalle Fine grained quartz
Sandstone arenite, sub
(15m) feldspathic arenite
ferruginous
cemented medium
grained quartz
arenite.
Meddebihal Pebbly
Conglomerate | orthoconglomerate;
(2m) locally or at the top
matrix supported
and also granular
------ Angular Unconformity------
Archean Basement Rocks Younger Granitoids Eastern Block

Greenstone Belts Peninsular Gneisses
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4.2. PREVIOUS WORK ON GEOPHYSICS

There is no previous work on geophysics

4.2.1. Aero geophysical

Bhima Basin is known for limestone deposit, and other reported occurrence of minor
amount phosphorite, barites etc. which are not having economic significance. The aero
geophysical data will not help in targeting these minerals and allotted work components

are included with Aero/ Ground Geophysical work components.

4.2.2. Ground geophysical:
No data wrt ground geophysical survey is available in GSI portal and Ground geophysical

data is not having any significance as the commodity being explored is limestone.

4.3. GEOCHEMISTRY
N R Pattabhi Ramaiah (2001), carried out works in southwestern parts of Bhima basin.
In his publication (ISBN 81-85867-56-9) of 2003, random limestone samples collected

from Jevargi town has reported CaO content varying between 38%-42%.

4.4. DETAILS OF PREVIOUS EXPLORATION/INVESTIGATION CARRIED OUT
BY OTHER AGENCIES/PARTIES.

Details of works carried out by GSI is explained in Section 4.1.
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5. REGIONAL GEOLOGY

The area falling in parts of toposheet Nos. 56 D/13 mainly comprises Peninsular Gneisses,
Eastern Block Greenstone Belts and Younger Granitoids of Archean age forming the
basement, overlain by Bhima Group of rocks. Bhima Group of rocks is further divided into
Rabanapalli, Shahabad, Hulkal, Katamadevarahalli and Harwal Formations. Major part of

the area is covered by Limestone.

5.1. Basements Rocks

The Bhima basin is in contact with rocks of granodioritic composition having granitoidal
fabric (Krishnaswamy 1981). The suite of rocks is referred to as Younger Gneissic
Complex of PGC lineage in 3000-2600 m.y. This segment of PGC is a zone of activation and
remobilisation during the Early Proterozoic period with abundant addition of juvenile
granitic material (Radhakrishna and Vaidyanathan 1997). These potassic rich granites
are pink to grey coloured, medium to fine grained and poor in mafic constituents; at
places enrichment in alkali feldspar accompanied by a low silica content make them

syenites.

5.2. Bhima Group

On the denuded and peneplaned surfaces of the basement gneisses and granitoids, shelf
facies platformal type of sediments were deposited in a linear receptacle called Bhima
basin - a configuration attained due to a set of fault planes. Presently the faulted southern
boundary is the only periphery remaining unmasked by flood basalts. In this segment, the
lowermost bed of basal conglomerate is in contact with the uneven, weathered basement
crystallines demarcating the Eparchean Unconformity, a prolonged event of non-

deposition exceeding as much as 200 m.y. (Pascoe 1965).

5.3. Shahabad Formation

Referred as Talikot beds by Foote and Middle Bhima by Mahadevan, Shahabad Formation

is exclusively chemically precipitated micrites. Both in the areal extent and vertical
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thickness, they occupy a pre-eminent position, covering 60% of the total exposed area of

the basin. Limestones of five varieties each with varying commercial value were

identified and given the status of member owing to their economic importance. Shahabad

Formation sub divided into five members. They are Ravoor Limestone, Wadi Limestone,

Sedam Limestone, Gudur Limestone and Mulkod Limestone. The current explored block

completely falls in Sedam member of Shahabad formation and details of the Sedam

limestone formation is provided below;

Sedam Limestone: Sedam is the type area and this member is popularly known
as variegated limestone. It is the thickest member (60m) in the whole of Bhima
Group; and also occupy the largest areal extent of all the other members. Also
referred as siliceous limestone, this unit carries cherts as their laminations, small
lenticular to irregular shaped bodies. Relatively it is splintery, brittle hard rock in
which individual beds show medium thickness. i.e., around 30 cm to 10 cm with
occasional thin flags. Presence of siliceous matter and R203 components impart a
variety of shades ranging from green, blue, pink, and yellow to this unit. In the
upper horizons thin chert bands with pinch and swells are common. Weathered
powdery yellow material seen typically on the bedding surfaces of these
limestones are the remnant clayey matter with hydrous iron released during the
removal of calcium carbonate by solution. These beds generally analyse more than
20% of acid insoluble and Ca less than 40%. Excepting a few nala sections such as
east of Sedam and Kardal, north of Narboli and Talikota, this Member crops out
rarely, more so their contact zones with the overlying and underlying units. Fertile
black clayey soil of more than 2m thickness drapes these beds throughout the

basin.
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5.4. REGIONAL GEOLOGICAL SET UP OF THE AREA WITH STRATIGRAPHY

It was first time in the country, the Bhima rocks were studied by Capt. Newbold (1842-
45) He was the first to refer to Talikota limestone and Muddebihal sandstone, of Bhima
basin rocks which were compared to Kurnools, of Andhra Pradesh. Carten (1854) related
the limestones at Firozabad to Katara shales. Taylor (1862-63) opined a possible granitic
intrusion into limestone at Tirth and Rajan Kollur. William King first surveyed the area
during early 1870’s, and suggested a two-fold classification and assigned the name Bhima
(after the river Bhima which flows through the centre of the basin) to the sediments of
the area. Bruce Foote (1876) followed the classification suggested by King and described
in detail, the geology of the basin. Mukherjee (1941) described geology of Bhima series
in parts of Sorapur and Shahapur taluks of Gulbarga district. After along gap of more than
seventy years, Mahadevan proposed another classification in (1947). Based on his
traverses and mapping, he presented more details on the field characters of the rocks. In
his three-fold classification, Lower series comprised clastics, chemical precipitates form
Middle series and the Upper series is constituted of sandstone, shale and limestone units.
He was of the opinion that a shallow thrust rooted at Varchanahalli resulted in the
repetition of the upper strata of Shahabad Formation and Hulkal Shale in the western
part. Since then, the rocks of the area have been classified into three-fold classification
by different workers. Krishnan (1956) preferred threefold classification of Mahadevan to
the two-fold classification of Foote. Pascoe (1968) supported the Foote's classification.
Janardhan Rao (1971) and Janardhan Rao et.al., (1975) suggested the lithostratigraphic
classification of the Bhima sediments and divided them into five Formations and included
the conglomerate and sandstone unit of Gugi-Hotpet area at the base of the middle
mudstone formation. Mathur (1977), while accepting the fivefold classification of
Janardhana Rao, suggested different geographic names to the formations. He expressed
that the binomial nomenclature applied to the formations by Janardhana Rao, with
similar phonetics may lead to confusion, and desired different geographic nomenclature
such as Gogi shale instead of Harwal shale; Kurkunta limestone instead of Shahabad, as it
is likely to be misconstrued for formations in the well-known district of Shahabad in
Bihar. He expressed his reservation in naming the Rabanapalli Formation as the
conglomerate and sandstone are not developed here. Sagar (1981-82) brought out the

younger limestone unit demarcating further the western margin of the basin. Mishra et
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al (1987) attempted a fairly good and thorough revision in the nomenclature

accompanied by further sub divisions perhaps partly supported by selected traverses in

critical sections. Sundaram and Hans (1989) following the above lithostratigraphic

classification, suggested the conglomerate and sandstone unit of Gugi-Hotpet area as the

youngest of the Bhima Formations. Field checks undertaken by Sundaram and Hans

(1989) and later by Jayaprakash (1990) have contested the classification suggested by

Mahadevan based on their studies and they did not show evidences for thrust. Shahabad,

Hulkal, Katamdevarahalli and Harwal Formations in gradational sequences are seen in

this sector. Presence of two limestone Formations and younger Harwal Shales are clear

in Devan Tegnur.

King (1872) Classification of Bhima Basin

Table 08: Succession in the central part of the basin.

SERIES

BHIMA

UPPER

Red calcareous shales of Muduwal (Moodoowal) - Buzurg

30'-40'

Flaggy limestone beds of Jewargi or Fadarki (Mudurki)

Buff shales of Gugi

18'-20'

Quartzites (Sandstones) and conglomerates of Hottapatti

200'-300'

Blue thick bedded splitery limestone brecciated in part

200"

LOWER

Thin bedded and flaggy limestone with chert of the eastern
Durga, Gogi and of Shahabad(?)

200’

Blue and grey splitery limestones with occasional breccia
beds...200" ""Shahabad' beds - Talikota beds

200

Purple and red and dirty green shales of Nalwar

110

Thin bedded "rice grain" quartzites gneiss

06" - 2'

Table 09: Bruce Foote (1876)

BHIMA SERIES

UPPER

Red shales

Flaggy limestones

Buff shales

Quartzites (local)

LOWER

Limestones - 'Talikot' beds

Red, purple and green shales and shaley sandstones

QOO || [—n| 0]

Quartzites, grits and sandstones
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Table 10: Sundaram and Hans (1986)

Group Formation Member

Hotpet 17 Sandstone

16 Gugi Conglomerate

----Unconformity----

Harwal 15 Shalae

Katamadevarahalli | 14 Limestone

13 Andola Buff Shale

Halkal 12 Gangurti Grey and Black Shale

11 Dandutti earthy shale

BHIMA 10 Mulkod (flaggy) limestone

09 Malkhai Rd (Dark grey) Limestone

Shahabad 08 Wadi (variegated Limestone

07 Chitapur (flaggy) Limestone

06 Korla (purple) Shale

05 Inchagal Sandstone

04 Bankur (green) Shale

03 Gopanpalli Siltstone

02 Basarakod Sandstone

01 Miryan Conglomerate

Jayaprakash. A.V (GSI Memoire 129, 2007) attempted to present a classification of the
Stratigraphic succession by collating the data from the works carried out by GSI during
various period and for various reasons till 2007 was taken into account and due
importance and recognition given to the earlier works, which has taken care many of such

improvements and expected to have wider acceptability.

Table 11: Stratigraphy of Bhima Basin after A V Jayaprakash

Eon/Epoc | Group Formation Member Lithology
h
Cretaceous to | Deccan Basaltic flows with
Eocene Trap intertrapprean
sedimentaries
Harwal (45m) Brown pink to

Vermillion coloured
fissile shale

Katamdevarahalli Deep grey, occasionally

(40m) stylolitic flaggy
limeston

Hulkal (30m) Grey, blackish buff, dull

and pale pink coloured
shale; occasionally with
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fine grained think silty
beds at the base.
Mulkod Deep grey to black
Limestone cloured faggy lime
(10m) stone
Bhima Gudur Akin to Wadi, yet
Group Limestone slightly inferior in
(297m) (20m) chemical composition
Sedam Variegated medium to
Limestone thickly bedded siliceous
Shahabad (60m) limestone
(115m) Wadi Thickly bedded
Neo Limestone stylolitic relatively
Proterozoic (15m) superior cement grade
limestone.
Ravoor Flaggy limestone with
Limestone prominent fissility
(10m) (Shabad slabs)
Korla Shale Fine silty base, grades
(50m) into green shale,
followed by chocolate
brown shale with
prominent parting
Kundarapalle | Fine grained quartz
Sandstone arenite, sub-feldspathic
(15m) arenite, ferruginous
Rabanpalli (67m) cemented medium
grained quartz arenite
Muddebihal Pebbly
Conglomerate | orthoconglomerate;
(2m) locally or at the top
matrix supported and
also granular
------ Angular Unconformity---
Archaean Basement rocks Younger granitoids
Eastern Block Greenstone Belts
Peninsular Gneisses-I

From time-to-time various geological studies in the Bhima basin were carried out to resolve
either for the sedimentological studies, stratigraphy studies, basin configuration etc., they

have proposed various two- or three-fold classifications, a few of them has brought out above.

However, in this report the classification proposed by Jayaprakash (2007) in his GSI Memoire
129 was taken into account, being latest and at the same time he has given adequate

credentials to previous workers while updating the above stratigraphic succession to arrive.
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The Bhima Basin trends in a northeast-southwest direction from the western edge of Ranga
Reddy district, Andhra Pradesh in the northeast to eastern portion of Bijapur district,
Karnataka, through Gulbarga district. The Basin extends for a distance of 160 km and has a
maximum width of about 40 km in its central part in Gulbarga district. Over three-fourths of
the basin occurs in the Gulbarga district. The sediments of Bhima Group comprise an
alternating sequence of clastic and non-clastic sediments with a maximum cumulative
thickness of about 300 m spread over an area of 5000 sq km. Non clastic sediments dominate
over the clastic and fine clastic (mudstone) dominate over the coarse clastic conglomerate

and methodology. A large part of the area is soil covered (Stephen George 1994).

The sedimentary formations of Bhima Group unconformably overlie the granitoids in the
eastern and southern parts of the basin. A huge pile of volcanic cover the basin in its north
and western parts. Massive stretch of granite hills at Shahapur and some inliers of granite
mounds probably provided a linear narrow palaeoslopes for sedimentation of the Bhima
basin. The basin witnessed initially the deposition of arenaceous sediments and a thick pile
of calcareous sediments. This was followed by an alternate sequence of argillaceous and
calcareous sediments. The gradational nature of contact is observed amongst the members
of formations of Bhima Group of sediments. The sediments show gradational contact with the
underlying as well as overlying members. The sediments are classified as Bhima Group
comprising five formations, as no evidence for break in sedimentation could be noticed. The
formations are made on the basis of clastic sediments and chemical precipitates. The

mechanical and chemogenic process alternate with each other Hans and Sundaram (1986).

5.5. Structure

The sediments of Bhima Group are practically horizontally bedded, and the beds with
little up to a maximum of 5° are seen. However, the beds mostly of Shahabad limestone
formation show an E-W trend with dips up to 4° to 5° towards north and south along a

linear section in the basins. The basin in fact, is affected by faults and joints.
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5.6. Regional Structure:

The general trend of all formations is North - South. The rectilinear East - West (EW) to
North West (NW) - South East (SE) trending boundaries are faulted while the N-S and
NNE-SSW linear trends show unconformable relation with the underlying gneisses.
Sediments of Bhima Group are structurally least disturbed and preserve their horizontal
bedded character originally impressed at the time of deposition. Deformation is observed
only in the vicinity of faults. The faults encountered have continued into the basement

that has exercised control upon the basin configuration.

The basin is well known for its huge reserves of limestone and the newly discovered

Uranium occurrence near Gogi.

5.7. Metamorphism

Degree of metamorphism as evidenced through grade, facies or index minerals may form
yet another clue for correlative studies. Caution may however have to be exercised about
its reliability factor as radically different ages of rocks have exhibited identical
metamorphic impress depending upon the P&T conditions. Sandstones altering to
quartzites is the only sign of metamorphism seen common in the three basins. (Sundaram

and Hans 1989)

5.8. Surface indication of mineralization

Details of limestone outcrops exposed are explained in the subsequent chapter.
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6. GEOSCIENTIFIC INVESTIGATION

6.1. GEOLOGICAL MAPPING

6.1.1. Detailed Geological Mapping (DGM)

The study was taken up in the area with detailed geological mapping on 1: 4,000 scale
over an extent of 5 sqgkm. While mapping wherever outcrops are exposed, bed rock
sampling of limestone was collected for chemical analysis and petrographic studies.
Detailed Geological mapping was carried out using Total Station /GPS/ Brunton Compass
and DGPS to pick up the geological exposures / outcrops with a team of geoscientists and
surveyors of KIOCL. The area constitutes a plane land with maximum elevation of 429m
in the northern part of the block, gradually sloping towards southwest and southeast with
minimum of 401m.

During the detailed mapping the contacts, abandoned dug well, nala/canal, roads, quarry
section, and settlements were recorded and presented in the map.

Major part of the area of the Block is observed to be covered with black cotton soil and
regolith, exposures are noticed mostly in nala cuttings and these were traced, demarcated
and mapped. Traverse details conducted during Detailed Geological Mapping (DGM)

works are shown below.
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Figure 07: Traverse Map of KIOCL_23 KA KLB 11

The lithounits of the Bhima Basin represented in the area is Sedam Limestone member of
Shahabad Formation only. The limestone bed is almost sub horizontal to a maximum 3°
dipping towards west. Details of lithounits identified while carrying out detailed mapping
are described in the subsequent section under the head description of rock types. Block

marked on GSI base map is provided below;
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While carrying out the geological mapping in the area, 9 numbers of bed rock samples
(BRS) were collected and are analysed for Ca0, MgO, Si02, K,0, SOs, P,0s, Al203, Fe203,
and LOI (09 radicals). Average content of CaO in outcrop is 40.61% and MgO is 1.05%.
Details of BRS collected and respective lithounits along with the chemical analysis are
provided in Annexure 01 & 02.

The outcrop exposures are limited to around 0.46 sq.km, @9 % of the total exploration
area. Remaining area is covered by cultivated land consisting of black cotton soil.
Tentative lithostratigraphy of the area is established based on the field observations and

their structural disposition during detailed geological mapping and drilling.

Shahabad formation has 5 different members of various limestone members viz., the
lower most member is Ravoor limestone (10m), followed up successively by Wadi
Limestone (15m), Sedam Limestone (60m), Gudur Limestone (20m) and Mulkod
limestone (10m) at the top with gradational contact with each other. In the current block
KLB-23 only the Sedam member is exposed and continued below upto a depth of 60m
(Jayaprakash). The member which is targeted for exploration and augment the resources
of limestone in the current exploration is Sedam Limestone which is having thickness of

60m. Regional Geological map is provided as Plate no 3.

6.1.2. Description of Rock Types

It is necessary to present certain details of the Shahabad formation in which the Sedam
limestone member is the area of interest of exploration. The earlier workers have
referred them as Talikota beds by Foote (1876) and Middle Bhima by Mahadevan (1947),
later workers have designated them as Shahabad formation. The Shahabad formation is
exclusively chemically precipitated micrites. Both in the areal extent and vertical
thickness, they occupy a prominent position, covering 60% of the total exposed area of
the basin. Limestones of five varieties each with varying commercial value were
identified and given the status of member owing to their economic importance
(Jayaprakash 2007). Out of the 5 variegated limestones members of the Shahabad
formation, the Sedam limestone which is the middle member of the formation is being
targeted for exploration and augmented the resources which is dealt in the foregoing

chapter.
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Detailed Geological Mapping and collection of Bed Rock Samples (BRS) have brought out
various surface lithounits like Massive Limestone and Soil Cover. Most of the area is
covered by block colour cotton soil, exposures in general are scanty and noticed in nala

cutting area.

The gradational nature of contact between members of this formation is noticed. Flaggy
limestone on top is seen exposed on the surface and below which the massive limestone

is lying and the contact is seen gradational.

> Sedam Limestone:

As the name itself suggests, Sedam is the type area and the reference section for this
member, which otherwise is popularly known as variegated limestone. It is the thickest
member (60m) in the whole of Bhima Group and also occupy the largest areal extent of
all the other members. The limestone horizon is horizonal to sub horizontal, light grey to
cream to black in colour, fine grained compact and massive at places. Also referred as
siliceous limestone, this unit carries cherts along their laminations at places, small
lenticular to irregular shaped bodies. Relatively it is splintery, brittle hard rock in which
individual beds shows medium thickness. Fertile black clayey soil of more than 2m
thickness drapes these beds throughout the area of exploration.
Limestone outcrop noticed in the southern part of block with average length of approx.
1766m and average width of 140m. Additionally, 7 more small patches of limestone
outcrop observed in the block with different length and width.
Petrographically, the limestone shows micrite and microsparites with cryptocrystalline
chert and amorphous silica.

> Black Cotton Soil Cover
The area of exploration is predominantly draped by black cotton soil, black in colour, fine
to silty in grade, as it is clayey in nature it is sticky when wet, identified by the term
“Regur”. It is rich in clayey matter with organic debris with good moisture retention
capacity. The black cotton soils cover with thickness varying from 0.3m to as much as 5m
at places. Thickness of black cotton soil is derived based on litho data of boreholes.

Geological map of the Block is enclosed as Plate 05
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6.1.3. Petrological, petrochemical studies (SEM-EDX, EPMA)

As the block (ID KIOCL_23_KA_KLB_11) is part of the 4 amalgamated limestone block, 5
nos of drill core samples from all 4 blocks were subjected to Petrological studies at IIT,
Bombay. Details of the drill core samples subjected to petrological studies are provided

below;

Table 12: Detalils of Petrology samples

S1 No Block ID Sample No Lithology

1 KIOCL_20_KA_KLB 07 | 20BH/04/6 (Sample from BH-04 and | Limestone
core run meter from 6 to 5m)

2 KIOCL_21_KA_KLB 08 21BH/01/33 (Sample from BH-01 Limestone
and core run meter from 33 to 34m)
21BH/02/12 (Sample from BH-02
and core run meter from 12 to 13m)

3 KIOCL_23_KA_ KLB 11 | 23BH/04/11 (Sample from BH-04 Limestone
and core run meter from 11 to 12m) (Current
Block)

4 KIOCL_25_KA KLB 13 25BH/02/13 (Sample from BH-02 Limestone
and core run meter from 13 to 14m)

Petrological study report is enclosed at Annexure 13. Abstract details of the petrology

study report is provided below;

The color of rocks varies from light to dark grey. Rock sample of this block dominantly
comprised micritic calcite therefore preserve the pristine signature of formation. Besides,
the sample also shows neomorphism where micritic calcite is recrystallized and
increased in grain size. Samples of this block are comprised of minor quantity of goethite.
The minerology of rock sample showing 99% micritic calcite. The rocks have undergone
diagenesis and compaction that is evidence by the presence of stylolites parallel to
bedding and calcite vein perpendicular to the bedding. The minerals along the stylolites
are possibly detrital clay. Calcites in the vein might have been formed by dissolution-
reprecipitation mechanism during compaction and stylolite formation. The calcite veins
and stylolite is observed in sample 23BH/04/11. Based on mineralogy the rocks are
classified as micritic limestone and textural observation indicates preservation of the
pristine signature of rock formation. Since the textural depositional features are not
recognizable therefore considering Dunham’s classification of carbonate rocks these

rocks can be described as ‘crystalline carbonate’. At the same time, considering Wright’s
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classification of limestone and size of micrite less than 10 um these rocks can be classified

as ‘microspar stone’.

Figure 10: photograph showng micritic nature f limestone

Figurl 1: Photographs sowing neomorphism

Figure 12: Photograph showing disseminated goethite
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6.1.4. Whole rock and trace element analysis

Approved Work component does not include Whole rock and trace element analysis.

6.1.5. Structure
The sediments of Bhima Group are structurally least disturbed and preserve their
horizontal bedded character originally deposited at the time of deposition. Deformation

is observed only in the vicinity of faults, and there is no fault noticed in the current block.

6.1.6. Detailed Structural deposition in the area
The major structural features observed in the area is only the bedding, fine laminations
and stratifications. The beds are horizontal in nature as the beds are practically

undisturbed and with very low dipping of 2° to 3° toward west.

6.1.7. Metamorphism
The terrain is sedimentary in nature and the rocks are tectonically undisturbed and have

not been subjected to any metamorphic transformations.

6.1.8. Minerology of the ore zones and ore textures
The exploration is for limestone, being a bulk commodity, The beds are horizontal and
seen by naked eye. As such the ore zones are not applicable here, as the entire bed of

40m thick is limestone only with varying in CaO content.

6.1.9. Pitting and Trenching
Since the area is bedded in nature and are undisturbed, The area shows scanty exposures,
and horizontally bedded nature with regular habit and entire area of exploration is under

active cultivation with standing crops. Hence, no pitting or trenching is carried out.

6.1.10. Sampling

9 numbers of bed rock samples (BRS) were collected based on lithology, physical
appearance of the rocks and subjected to geochemical analysis. Sample preparation and
analysis works are carried out at Mineral Exploration Laboratory, BFU, KIOCL Ltd.,

Panambur, Mangalore.

Fresh Bed Rock (chip) samples weighing about 1-2 kg each were collected in polythene

bags. Samples of various lithounits were collected from the block covering almost all the
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gird blocks. Details of samples collected are provided as Annexure 1. Work flow chart of

chemical analysis for BRS and Drill core samples are provided below;

6.1.11. Sample Preparation
Sample size was reduced by crushing in a jaw crusher up to 05mm size and then
pulverized to -100#. A representative sample, each of about 100g was made from this by

coning and quartering method.

6.1.12. Procedure of Sample Preparation

» Lump ores with sizes ranging from 20mm to 35mm were reduced to 05mm with jaw
crusher.

» Samples are further ground in roller crusher and vibratory cup mill (pulverizer) to
reduce the samples to less than 150 microns (-100# mesh) size for analytical
procedures.

» Each sample was prepared in 05 packets of 100 gram each.

Table 13: Details of Sample (Packet Distribution)

Sl. No. Details No of packets
1 Primary Sample analysis 01
2 Internal Check Sample analysis 01
3 External Check Sample analysis (External NABL Lab) 01
4 Preservation Sample 02
5 Total 05
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Bed Rock Samples

Shipging f§ o Leh

Saguencing/
Mumbesing of BRS

Drill Gore

Shipping | fo Lab

Cara Spittng

I

Sample Feed
20-35mm

|

Jaw Crusher >10mm
Adjust Jews <Smm

Core Presarvation

Analysis
| E | L | 3
Composite Sample
Primary sample Inteemial Check Sample | Extamal Check Sample Anslysisi01 | Analysis (01 |Preservation Sample 402
anadysis (11 Packed) Analysis Packet) Packel) Packetz)
Result'Documentation

#* 5% of primary samples analysed -13radicals
# 5% of primary samples analysed as Internal Check sample analysis

# 10% of primary samples analysed as External Check (NABL) samples for * 13 radicals.

+ 10% of primary samples analysed as Composite sample analysis
13 radicals{CaD, Mg0, R;0z (Al;03, Cr;0y and Fe,04), $i0;, LOL 503, P20, Tils, K0, Naz0 and Al)

Figure 15: Work Flow Chart in Sampling
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6.1.13. Procedure of Sample Analysis

» Primary analysis for *9 radicals.

» 5% of primary samples were analysed as Internal Check sample analysis for *9
radicals.

» 5% of primary samples were analysed as External Check (NABL) samples for *9
radicals.
*9 radicals - (Ca0, MgO, Al203, Fe20s3, SiO2, SO3, P20s, K20, and LOI).

6.1.14. Details of IS Standard Adopted for Chemical Analysis
Table 14: Details of IS Standard Adopted

SL. No. Radicals IS standards
1 Ca0 IS:1760 (Part-3) - 1991
2 MgO 1S:1760 (Part-3) - 1991
3 AL203 IS:1760 (Part-3) - 1991
4 Fe203 IS:1760 (Part-3) - 1991
5 Si02 [S:1760 (Part-2) - 1991
6 S03 1S:3204-1978 (A-3)
7 P205 [S:3204-1978 (A-4)
8 K20 1S:9497-1980
9 LOI IS:1760 (Part-1) - 1991

6.1.15. Discussion
Detailed geological mapping in the area has brought out only 0.43% of the area showing
the outcrop and rest of the area covered by the calcareous clayey soil. The rocks are not
disturbed in the area and are still maintaining the horizontal nature. Out of 9 nos of Bed
Rock Samples collected from the limited outcrop present in the area, 8 samples indicate
Ca0 % more than IBM threshold value. 1 BRS (20BRS26) collected from the Isolated patch
present in western part of the block indicates CaO % less than IBM Threshold value.
Chemical analysis report of BRS is provided in Annexure 02 and Lithounit wise chemical

analysis of Bed Rock Samples (BRS) is provided in Annexure 03.

6.1.16. Details of interpreted ore zones on the basis of geological investigation

Not applicable
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6.1.17. Geophysical Exploration:
Not applicable

6.1.18. Geochemical exploration
9 nos of Bedrock samples (Grab samples) were collected from limited outcrop present in
the block.

Statistical analysis of Bed Rock samples are provided below;

Table 15: Statistical analysis of Bed Rock Samples

Statistical Parameters Ca0% | Mg0O% | LOI% | SiO2 | Al203 | Fe203

Mean 40.61 1.04 33.8 19.24 1.49 1.26
Median 42.43 1.11 35.54 | 15.62 1.61 1.31
Standard Deviation 4.66 0.13 4.26 8.31 0.87 0.15
Minimum 33.98 0.81 27.66 | 10.21 0.45 0.98
Maximum 46.04 1.2 38.51 | 31.44 2.49 1.43

Count 9 9 9 9 9 9
Confidence Level (95.0%) 3.58 0.10 3.27 6.38 0.67 0.11

As the limestones deposits are bedded in nature and in the current block limestone is
showing strike in North - South direction with low dip amount of 3°towards west, No

interpretation of anomalous zones is applicable.

Pedogeochemical sampling on grid pattern and soil sampling with orientation survey is

not applicable.

6.1.19. SURVEY WORKS OF THE BLOCK

» Survey works are carried out by KIOCL by transferring GCP data of Survey of India
(Sol) situated in site base point at roof top of Regional Office building of M/s KSMC
Ltd., Bagalkote.

» Site Base point at M/s KSMC Ltd., Bagalkote was established by transferring data
from Primary Ground Control Point (established by Survey of India) located at
Jogimatti RF, Chitradurga, Karnataka with 6 hrs. of observations. SOI-BLR-10 (Sol
control point: Kumaraswamy Temple), Sandur to Camp office, KIOCL, Sandur,

Karnataka.
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» 3 nos of block base stations CHP-1, JWG- Base and TBM 4 were established at site

from KSMC Ltd., Bagalkote and survey activities (Topo survey and DGPS survey of

Boundary point and drill hole points) were carried out.

Table 16: DGPS survey details of Ground Control points and Bench mark points.

Sl Z Hours of
) Block Base Station X Y (Elevation .
No - observations
in m)
1 CHP-1 722003.77 1894665.55 435.43 05:02:27
2 JWG-Base 688799.40 1881000.88 437.73 02:01:58
3 TBM 4 701010.65 1878628.31 431.49 02:12:25
Table 17: DGPS survey details of Block Boundary points.
)| Boundar i Hours of
' wcary X Y (Elevation in .
No points m) observations
1 23BP-A 700218.91 1878520.77 427.94 02:03:51
2 23BP-B 702245.91 1878523.08 425.10 02:05:11
3 23BP-C 702244.62 1876053.98 401.45 02:12:25
4 23BP-D 700218.82 1876053.59 428.21 02:00:51
Table 18: DGPS survey details of Borehole points.
)| Borehole Z Hours of
) - X Y (Elevation in .
No points m) observations
1 23BH-01 700571.35 1878156.82 424.73 02:14:53
2 23BH-02 701852.55 1878116.79 42491 02:02:36
3 23BH-03 701890.38 1876584.83 405.58 02:01:08
4 23BH-04 700685.05 1876434.57 419.68 02:02:56
5 23BH-05 701232.63 1877287.50 416.96 01:53:54

» Boundary point survey was conducted by using DGPS rover by PPK method. GS-16
rover (01 no), GS-18 rover (02 nos) and CS - 20 Controllers (03 nos) of Leica make.

DGPS Survey Report is enclosed as Annexure 14.

» KIOCL has carried out topographic survey works in 20sqgkm. Spot levels are taken

from for every 10 to 20m using DGPS rover by RTK method. GS - 16 rover (01 no),
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GS - 18 rover (02 nos) and cs - 20 controllers (03 nos) of Leica make. Surface plan is

enclosed as Plate 04.
7. Integration of Geology, Geophysics (with available aero geophysical
data) and geochemical exploration data and the interpretation:(Not

required for bedded and stratiform type deposit. Ex. Limestone,
bauxite, iron ore etc.)

Not applicable for current exploration program (limestone)
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8. Mineral prospect

8.1. SURFACE INDICATION
The area of exploration block KLB-23, is situated in Sedam limestone member of
Shahabad formation. The terrain is mostly covered with 0-5m thick black cotton soil,

which supports extensive agriculture activities abundant cultivation in the area.

As the area is undisturbed tectonically, and the horizontal limestone beds are mostly
covered with black soil, finding an out crop for the exploration purpose was very difficult.
Therefore, bedrock samples were collected from the nallah sections, or canal cuttings
where we could see the outcrops. In these locations the bedrock samples are collected
for understanding the nature and grade of the limestone. Otherwise, also the Bhima Basin

is known for its limestone deposits and many cement industries are existing in the area.

The commodity targeted for exploration and quantification was limestone.

8.2. MODE OF OCCURRENCE

Amid the cultivated land and in the nala section, the limestone occurs as horizontal to sub
horizontal bed (with minor laminations) and are traced with striking along north south
and dipping very low with 2° to 3° towards west. Historically, the area is known for its
cement grade limestone from the Shahabad Formation - which is a chemical precipitate
with 5 variegated limestone horizons /members. Hence, it is known that the Bhima
Group rocks of Shahabad formation is limestone bearing. In the borehole cores, the
limestones are noticed as massive types and are horizontal in nature as seen on the
surface. Limestone occurs as stratified bedded deposit with regular habit and is having a

thickness varying from 5m to 45m.

8.3. STRIKE LENGTH AND WIDTH OF ANOMALIES IDENTIFIED ON THE
BASIS OF GEOLOGY, GEOCHEMICAL, GEOPHYSICAL EXPLORATION.

Limestone outcrop noticed in the southern part of block with average length of approx.
1766m and average width of 140m. Additionally, 7 more small patches of limestone

outcrop observed in a block with different length and width.
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8.4. ALTERATION ZONES

Since the terrain is undisturbed and unmetamorphosed and terrain is sedimentary in

nature, No alteration zones are present.

8.5. GENESIS OF MINERALIZATION

Shahabad limestone exhibiting micritic texture coupled with the absence of sedimentary
structure is indicative of its deposition under quiet water and low energy condition below
base. Extensive precipitation of carbonate lead to the prevalence of warm temperature,
absence of clastic supply, chemical weathering in the provenance and removal of carbon-
dioxide from sea water. Homogeneity of chemical/lithological characters reflect the
uniform condition or stability of the basin for a long time. Thick sequence of carbonate
rocks may denote gradual sinking of the basin concomitant with sedimentation. The
presence of pyrite clasts shows the existence of the euxinic condition, low Eh and pH

condition (Sundaram and Hans 1989).

8.6. Mineralization in the block

The terrain under study is regarded as a source of limestone and meeting the growing
requirements of cement industries in the area. The limited exposure makes it too hard to
study the megascopic features, they are massive in the sub surface and immediately
below the soil cover it is flaggy in nature. There are 8 out crops traced in the area of
exploration and collected BRS for chemical analysis, the CaO content varies from
minimum of 33.98% and maximum of 46.04%. There are outcrops outside the block
around the hills and old workings indicate that the flaggy limestone having a thickness of
10m and massive limestone is having much thicker in the area. Five boreholes have been
drilled to estimate the resources, in all the boreholes the massive limestone is continuing
beyond the drilled depth of 45m. As per the stratigraphy established by Jayaprakash (GSI
Memoire 129, 2007) the thickness of the Sedam Limestone is 60m, and the whole
succession of the Shahabad Formation is 115m containing variegated limestone
members only, that means these limestones are formed of chemical precipitation. Based
on the chemical analysis of the BRS, Lithological factors seen in the field, and boreholes
drilled in the area, the entire block of 5 Sq. Km area is covered with limestone upto the
drilled depth. The cover on the top varies from Om to 5m (soil cover) depending on the

slope of the area, and weathering, as it is sloping towards northeast.
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9. Sub surface Exploration by Drilling

The area of exploration comprises Sedam Limestone member of Shahabad Formation, the
limestone is exposed in limited area (Plate no 06 Borehole location map) have been
sampled for petrological and chemical analysis. However, major part of the area is
covered by soil and regolith over the limestone at varying depth between 1 and 3m

depending on the slope factor of the terrain.

As per the norms fixed by the NMET for exploration of bulk minerals in an area of 5 sq.
km, 5 boreholes are drilled to a maximum depth of 45m. Desktop studies, coupled with
field data, 5 boreholes were planned, where 4 boreholes are fixed at the 4 corners of the
block leaving 400m inside the block boundary as area of influence for G3 stage for
stratified bedded deposit of regular habit. The fifth borehole was planned at the centre of

the block, using the triangulation method for estimation of the resources.

While fixing the boreholes on the ground there were some practical issues, as major part
of the area is under cultivation with standing crops. After negotiating with the land

owners, the boreholes points are fixed with slight difference from the planned location.

The first borehole was fixed and drilled to the north western corner of the block boundary
which has intersected the limestone horizon at 5m and continued upto the depth of 45m.
The second borehole was fixed and drilled at the north eastern corner of the block and
encountered the limestone beds at 4m depth and continued till the closure of the
borehole at 45m. Similarly, the 3rd and 4th boreholes were fixed at southeastern and
south western block boundaries respectively and intersected the limestone horizons as
expected. The last borehole was fixed at the centre of the block. The limestone beds and
its variation encountered in different boreholes are correlatable with each other. All the

boreholes are closed at 45m depth within the limestone horizon itself.

9.1. SPACING OF BOREHOLES SHOULD BE AS PER MEMC,2015

As per the norms fixed by the NMET for exploration of bulk minerals of the category -
Stratified bedded nature with regular habit in an area of 5 sq. km, 5 boreholes with total
drilling meterage of 225m are drilled to a maximum depth of 45m. Boreholes are fixed

in accordance with the size and shape of the block. 4 Boreholes are fixed at the corners
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of the block leaving a buffer zone of 400m and the last borehole is fixed at the centre of
the block. All the 5 boreholes are falling in agricultural lands and drilling was executed
after obtaining consent from land owners with marginal deviation as per the site

condition.

9.2. METHODOLOGY and TYPE of DRILLING

Systematic diamond core drilling program with the aid of 5 boreholes to recover NQ size
core was planned. Core size was maintained for the entire length of the borehole. Two
rigs of rock drill make with Hydrostatic diamond core drilling technology were deployed.

Double tube core barrel was used to ensure good core recovery.

9.3. BOREHOLE PLANNING

The entire exploration block extent is of 5 sqgkm. The total extent of exploration area is
covered by clastic sediments, cultivated land with thin to thick black soil.

The limestone beds were assumed and extrapolated to the block based on available data
from the local geological mapping and study of limited outcrops. The nature of the terrain
and subsurface disposition of limestone beds have been taken into consideration for
planning the boreholes. Bedding trends are observed in the limestone outcrops, which
show sub horizontal in nature with 2° to 3° of dipping towards west. The strike of bedding
of the rocks is N -S direction with gentle 29 to 3% westerly dips.

The borehole locations were laid across the strike direction of the deposit (N-S). all the
boreholes were drilled vertically in order to intersect limestone and to delineate the litho
succession. In all 5 boreholes were drilled to assess the thickness, extent, quality and
depth persistence of limestone zone. Profiles were drawn across the strike directions in
A-A”, B-B’, and C-C’ section lines respectively.

Out of 5 boreholes, 4 boreholes are drilled in each 4 corners of the block leaving 400m
buffer zone from the boundary of the block and 1 borehole is drilled at center of the Block.
Pictorial representation of the location of the boreholes with distances are provided

below;
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Figure 16: Diagram indicating the distance between the boreholes

58

PLATE 08



Details of geo coordinates of the boreholes established through DGPS survey and
parameters of the borehole with top RL, drilling depth, are provided below and DGPS

survey processing Report is enclosed in Annexure 14. Details of the borehole points are

provided below;

Table 19: Details of boreholes.

Total RL of
Sl Bm]‘\il;.ole Easting Northing Inc‘;i::;t:on d;llrl)itllllg c(ﬁ::r

(m) (m)
1| 23BH-01 | 700571.35 | 1878156.82 90 45 424.73
2 | 23BH-02 | 701852.55 | 1878116.79 90 45 42491
3 | 23BH-03 | 701890.38 | 1876584.83 90 45 405.58
4 | 23BH-04 | 700685.05 | 1876434.57 90 45 419.68
5 | 23BH-05 | 701232.63 | 1877287.50 90 45 416.96

All the 5 boreholes, were drilled in the planned location.

Figure 17: Inauguration of detailed

drilling Exploration works.
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23BH-01 exploration block.




Figure 19: Grey color Limestone noticed Figure 20: Detailed lithological core logging
in borehole KALB 23BH-01 at site.

9.4. BOREHOLE CORE LOGGING

Core logging was carried out as per the standard logging format provided under
Exploratory Drilling Guidelines for NMET funded Projects, May 2018, Ministry of Mines,
Govt of India.

The drilled cores were kept in G.I. sheet core boxes in book pattern starting from left to
right with arrow marking and showing top and bottom of the core. Each box was loaded
with 05 m of core samples. Steel pegs were placed between each run with the
nomenclature of the Boreholes. Systematic core logging was done run wise in each
borehole.

Before logging, the cores were cleaned by water to get a clear core manifestation. Detailed
information like variation in lithology, texture and mineralogical details, structural
features like bedding plane, angle, fracture plane, angle lamination, cleavage, fracture,
joints, minor folds/faults and intersection of these planar structures with core axis were
recorded, systematically, run wise. Quartz vein, carbonate (calcite) vein, argillite/clay
partings and cavity filling calcites, quartz, and fossils are recorded. The natures of core

like broken, fractured, weathered, powdery and the nature of mineralization eg.
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Stringers, specks, dissemination of Mica group minerals (Muscovite, biotite) and grain
size of textural fine, medium, coarse-grained variation were also recorded. Size of bit and
core recovery in percentage was invariably mentioned.

The detailed and summarized litholog of boreholes BH-01 to BH-05 are given in Annexure
11 (G3). After detailed core logging, the sampling of the mineralized zones was carried
out.

Important lithounits intersected in various boreholes, in general, beneath top Black soil,
are \Silty Soil, Calcareous Sludge and Massive limestone. All 5 boreholes (BH-01 to BH-
05) have been systematically logged, with utmost care and attention to record
characteristic features like lithology, colour, weathering, structure, texture,
solution/voids, core angle, core recovery, rock quality designation (RQD), core dip

measurements and mineralization details etc.

Lo .00, To. 45, ool I

A

h» <

v

<

Figure 21: Drill cores of borehole KALB 23BH-01 and KALB 23BH-05 stored in G.I. Core
boxes and the drilled cores kept in book pattern style

Abstract findings of lithology of 5 boreholes are provided below.

» Borehole KALB 23BHO01 (G3)
o Total depth of drilling : 45.00m
o 0.00 to 1m is black soil overburden.
o 1 to 3.5mis calcareous material and 3 to 5 is silty soil.
o 5to45is massive limestone of Shahabad Formation and the avg percentage

of CaO in Borehole is 39.09 with mineralized and non mineralized zone .
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> Borehole KALB 23BHO02 (G3)

©)

©)

©)

Total depth of drilling : 45.00m

0.00 to 2m is black soil.

2 to 4m is silty soil.

4 to 45m is massive limestone of Shahabad Formation and the avg
percentage of CaO in Borehole is 36.47 with mineralized and non
mineralized zone.

In between the complete run from 9 to 10 is calcareous sludge is having a

36.04% pf CaO.

> Borehole KALB 23BH03(G3)

(@]

(©]

Total depth of drilling : 45.00m

0.0 to 0.4 is massive limestone and from 0.40 to 1.00m is black soil
overburden.

1to 45 is massive limestone of Shahabad Formation and the avg percentage
of Ca0 in Borehole is 36.59 with mineralized and non mineralized zone .
In between the complete run from 2.3 t0 3.3, 10to 11,13 to 14,16 to 17 is

calcareous sludge is having a avg 30.08% CaO.

> Borehole KALB 20BH04 (G3)

o

o

o

(@]

Total depth of drilling : 45.00m

0.00 to 0.3m is black soil overburden.

0.3 to 45 is massive limestone of Shahabad Formation and the avg
percentage of CaO in Borehole is 41.13 with mineralized and non
mineralized zone .

In between the complete run from 2.3 to 4 is silty Soil , 7 to 8, 11 to 12,

calcareous sludge is having a avg 28.86% CaO.

» Borehole KALB 20BHO05 (G3)

O

(@]

o

Total depth of drilling : 45.00 m
0 to 1m is black soil overburden.
1to 45 is massive limestone of Shahabad Formation and the avg percentage

of CaO in Borehole is 37.06 with mineralized and non mineralized zone.
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Figure 22: Cream coloured, fine grained, hard,

and massive limestone. KALB 23BH01(G3).
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Figure 23: Light grey coloured, fine grained,
hard, and massive limestone with thin
intercalations of shale noticed. KALB

23BHO01(G3).
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Figure 24: Cream coloured, fine grained, hard,

and massive limestone. KALB 23BH02(G3).
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Figure 26: Light grey coloured, fine grained,
hard, and massive limestone with thin
intercalations of shale noticed. KALB

23BH03(G3).

Figure 25: Light grey coloured, fine grained,
hard, and massive limestone with thin
intercalations of shale noticed. KALB

23BH02(G3).
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Figure 27: Light grey coloured, fine grained,
hard, and massive limestone with thin
intercalations of shale noticed. KALB

23BH03(G3).
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Figure 28: Cream to light gray coloured, fine
grained, hard, and massive limestone. KALB

23BH04(G2).
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Figure 30: Light grey to cream coloured, fine
grained, hard, and massive limestone with

thin intercalations of shale. KALB
23BH05(G3).
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Figure 29: Light grey coloured, fine grained,
hard, and massive limestone with thin
intercalations of shale noticed. KALB

23BH04(G3).
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Figure 31: Light grey coloured, fine grained,
hard, and massive limestone with calcite vein

KALB 23BH05(G3).

As per Memoirs of the Geological Survey of India volume 129 (2007) , Purana basins of

Karnataka and ‘All India Phosphorite Scheme’ for phosphorite in Bhima Basin carried out

by NK SOOD and A SYAMALA RAO, GSI during FS 1983 - 84, Phosphorites in the Bhima

Basin are strata bound and are confined to Hulkal shales and are mostly found in the

middle of the formation. Samples have analysed from thin phosporite horizons have

indicated P205 values ranging from 6.38 to 12.86%.

With the above back ground, the logged drillcores are subjected for shapiro’s kit test. The

intermittent partitions of the borehole cores are observed with irregular / serrated
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partings. All along the partings phophorite zones of 1 to 2Zmm are identified by Shapiro’s
kit test. These bands are observed to be of academic in nature without any economic
significance. Litholog data sheet indicating results of Shapiro’s kit test are provided as

Annexures 11. Photographs of Shapiro’s kit test performed on drillcore samples are

provied below :

Figure 32: Thin band of Phosphorite Figure 33: Shapiro’s kit test showing

observed in the drill core samples positive result on drill core sample.

Each drillcore meter are analysed for P205 and the maximum value of P205 observed in

drill core sample is 0.802 %.
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9.5. CORE RECOVERY PERCENTAGE

The drilling in the block was carried out using NQ core bits in hydrostatic diamond core
tube barrels, to obtain maximum core recovery. The core recovery was poor in the soil
horizon and fracture zones. The Massive limestone with less fracture has given good
recovery of >94.91%.

Details of the borehole wise average core recovery are provided below;

Table 20: Average core recovery of Boreholes

Vo | morcho | Ao
1 KALB 23BH-01 (G3) 93.33
2 KALB 23BH-02 (G3) 95.8
3 KALB 23BH-03 (G3) 92.42
4 KALB 23BH-04 (G3) 93.91
5 KALB 23BH-05 (G3) 97.53
Average 94.91

9.6. GP LOGGING
Not Applicable

9.7. MINERALOGY OF THE ORE ZONE

Five boreholes were drilled within the KIOCL_23_KA_KLB 11 block. Despite the absence
of surface exposures, the boreholes were drilled in 4 corners of the block and the 5t
borehole in center of the Block. It was observed that the limestones were bedded with a

N-S trend having low dips towards west.

5 boreholes drilled in the area have intersected the limestone horizon at depths varying
from 0.3 to 5m and continued till the closure of the borehole at 45m. The intersected
thickness of the limestones in all the boreholes are around 40m. As per the stratigraphic
classification of GSI the Sedam limestone is 60m thick, and boreholes drilled by KIOCL
has established limestone thickness upto 45m. Considering the stratigraphic depth and
KIOCL’s proven depth, 15m thickness of limestone is anticipated to be still lying below
the proven depth by KIOCL.
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> Massive Limestone

Massive limestone is seen as hard and compact fine grained light grey, grey, pink and
cream colour beds with an individual bed thickness of 0.25m to 0.5m. Limestone is a
blanket type of deposit; it is exposed in isolated scanty outcrops. Most of the area is
covered by soil. The thickness of this massive limestone variety is about 40m. It breaks
as thick blocks along the bedding planes and jointed fractures. It is occasionally traversed
by thin veins of calcite and quartz. Vertical joints are frequently seen in this variety. It is

dominantly grey to light grey in colour and breaks with sharp edges.

Systematic representation of ore zone encountered in each borehole is provided below;
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Figure 34: Litholog of boreholes with Limestone Zones schematically arranged as per RL
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9.8. BOREHOLE DEVIATION TEST AND METHODOLOGY

Not applicable

9.9. METHODOLOGY OF ORE ZONE SAMPLING AND SAMPLE PREPARATION

Every run meter of the drill core were subjected to sampling. No sampling is carried out
for Top soil/ black cotton soil.

9.10. CHEMICAL ANALYSIS AND LABORATORY PROCEDURES
All the primary sample analyses were carried out at Mineral Exploration Laboratory,

KIOCL Ltd., Mangalore. NABL certificate of Mineral Exploration Laboratory of KIOCL Ltd. is

enclosed in Annexure 09.

Against the cumulative drilling of 225 m, in all 219 nos. (G3) samples were prepared and
analyzed primarily for 9 radicals i.e. Ca0, MgO, Al203, Fe203, SiO2, SO3, P20s, K20, and LOI).

The details of the same is provided in Annexure 04.

9.11. CHECK SAMPLES AT LEST 10% MAY BE ANALYSED FROM THIRD
PARTY NABL ACCERDITED LABS

» Internal Check Sample Analysis
23 nos. of internal check sample analysis @10% were carried for 09 radicals. Internal
check sample analysis report is provided as Annexure 05. Comparison of primary sample

vs internal check sample analysis is provided as Annexure 06.

Graph representing comparision of Primary Check Sample
Analysis and Internal Check Sample Analysis of Boreholes for
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Figure 35: Graph showing comparison of Primary and Internal Check sample analysis of

borehole samples for Ca0%.
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Statistical analysis to establish the agreement between primary and check sample

analyses of CaO % are provided below.

Table 21: Comparison of Primary Vs Internal check sample analysis of borehole for CaO

% OF
Ca0% PRI INT DIFF

DIFF

Mean 39.03 38.96 -0.08 -0.20
Median 37.95 37.77
Standard Deviation 4.11 4.20
Minimum 33.54 33.38
Maximum 4791 48.06
Count 23.00 23.00

CaO weight percentages of all samples are falling within the best fit curve with a slope of

1.021.

Statistical analysis of CaO shows mean difference of -0.20% and concentration of primary
samples shows a positive correlation with internal check samples, with a correlation

coefficient of 0.99 for CaO.

» External Check Sample Analysis

23 nos. of external check sample analysis @10% were carried for 09 radicals at M/s.

Superintendence Company of India Private Limited., Kolkata.
NABL certificate is enclosed at Annexure 10.
External check sample analysis report is provided as Annexure 07.

Comparison of primary sample vs external check sample analysis is provided as

Annexure 08.
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Graph representing camparision of Primary Sample and External
Check Sample Analysis of Boreholes for CaO %
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Figure 36: Graph showing comparison of Primary and External Check sample analysis of
borehole samples for Ca0%.
Statistical analysis to establish the agreement between primary and check sample

analyses of CaO % is provided below.

Table 22: Comparison of Primary Vs Internal check sample analysis of borehole for CaO

Ca0% PRI EXT DIFF (;/)OISPI.:
Mean 39.03 41.11 2.08 5.33
Median 37.95 10.78
Standard Deviation 4.11 3.44
Minimum 33.54 36.11
Maximum 4791 49.38
Count 23.00 23.00
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CaO weight percentages of all samples are falling within the best fit curve with a slope of

0.7707 respectively.

Statistical analysis of CaO shows mean difference of 5.33% and concentration of primary
samples shows a positive correlation with external check samples, with a correlation

coefficient of 0.91 for CaO.

9.12. DETAILS OF INTERSECTED ORE ZONES OF THE BOREHOLES AND
THEIR CORRELATION

All the 5 boreholes drilled, yielded limestone ore zones belonging to Shahabad formation.

The details of orezones are explained in the subsiquent chapter.
9.13. DEPTH OF THE GROUND WATER CONDITION SHOULD BE
ASCERTAINED AND REPORTED.

Not Applicable
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10. GEOTECHNICAL STUDIES ON BOREHOLE CORE SAMPLES
OF MINERALISED ZONES

10.1. POROSITY
Not applicable

10.2. MOISTURE CONTENT/WATER ABSORPTION

Not applicable

10.3. UNIAXIAL COMPRESSIVE STRENGTH

Not applicable

10.4. UNIAXIAL TENSILE STRENGTH

Not applicable

10.5. TRIAXIAL STRENGTH

Not applicable

10.6. YOUNG'S MODULOUS

Not applicable

10.7. SLAKE DURABILITY INDEX

Not applicable

10.8. POISSON RATIO

Not applicable

10.9. RQD (ROCK QUALITY DESIGNATION STUDIES)

RQD is found to be a more sensitive and consistent indicator of general rock quality
compared to the gross recovery percentage. This classification is based on a modified
core recovery procedure, which in turn, is based indirectly on the number of fractures
and the amount of softening or alteration in the rock mass as observed in the rock cores
from a drill hole. RQD is a modified core recovery percentage in which all the pieces of
sound core over 10cm long are counted as recovery, and their cumulative length is
expressed as a percentage of the length drilled. The smaller pieces resulting from closer
jointing, faulting, or weathering are discounted. As per IS code 11315 Part 11 (1985) RQD
percentage between 50% and 75% is considered as “Fair”. The average RQD of 5

boreholes is 44.98%.
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Table 23: Borehole wise RQD

SI No Borehole Average RQD
1 KALB 23BH-01 (G3) 47.24
2 KALB 23BH-02 (G3) 53.79
3 KALB 23BH-03 (G3) 38.81
4 KALB 23BH-04 (G3) 36.67
5 KALB 23BH-05 (G3) 48.41
Average 4498

The details of core recovery and RQD percentage of each borehole are provided in

Annexure 12 (G3).

Average RQD of Boreholes

50
X 40
8» 30
g 20
10
o Average RQD
KALB 23BH- KALB 23BH- KALB 23BH- KALB 23BH- KALB 23BH- Average
01 (G3) 02 (G3) 03 (G3) 04 (G3) 05 (G3)
BOREHOLE

Figure 37: Average RQD of Boreholes
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11. RESOUCE ESTIMATION

11.1. DETAILS OF ORE ZONE IN BOREHOLES

Details of the ore zones established through G3 stage of drilling works are provided

below;

KALB 23BH-01 (G3)

Weight %

The borehole is drilled on the Limestone Shahabad formation on the northern part
of the block.

The borehole was drilled up to vertical depth 45 m.
Based on the chemical analysis and considering the threshold values as suggested
by IBM for limestone, borehole run 5 m to 45 m is having the thickness of 39 m

and mean Ca0O, mean MgO values of 38.94 % and 0.74% respectively.

KALB 23BH-01

N o)
RPN NS SRR SR VNN PR O CARUGRUBN G QUGN CIR N GO

X Q;Z* Q;?* Q;Z\ X Q;Z* ~2~ 532* Q;Z\ X Q;Z* Q;Z* XXX Q;Z* X Q;?* Q;Z\ Q;Z* Q;Z*

4 ¥ X Q? SIS AN X W W&
P IFFEFITIITIFITITITSEE IS
O e N e Y O S S VO S A VA ¥
Sample Number
Cao MgO IBM CaO Threshold value = e = |BM MgO Threshold value

Figure 38: Line graph showing plotted results of borehole KALB 23BH-01
(CaO and MgO vs sample number)
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Table 24: Statistical Parameters of CaO and MgO results of KALB 23BH -01

Statistical Parameters | Ca0 % | Mg0 %
Mean 38.15 0.76
Median 37.73 0.76
Standard Deviation 5.63 0.17
Minimum 20.14 0.48
Maximum 47.29 1.33
Count 42 42
Confidence Level (95.0%) 1.75 5

KALB 23BH-02 (G3)

e The borehole is drilled on the Limestone of Shahabad Formation on the northern

part of the block.
e The borehole was drilled up to vertical depth 45 m.

¢ Considering the threshold values as suggested by IBM for limestone, Borehole run
4 m to 45 m is considered to be the is having the thickness of 41 m and mean CaO,

mean MgO values of 36.47% and 0.76% respectively.

KALB 23BH-02

> Q@ W W N SRVC R A 5D D
S g0 o g g g G g G P o g o
XX Q;Z\ XX 552\ X XX 552\ X X > 582\ Q;Z\ X Q;Z\ XX 3

I XX ¥ ¥ ¥ W &W W W& W WWWwW W W W WX W W W
SRS SRR IR ARV RN
Vo

ample Number

(7

Cao

MgO . IBM CaO Threshold value = e e  |BM MgO Threshold value

Figure 39: Line graph showing plotted results of borehole KALB 23BH-02
(CaO and MgO vs sample number)
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Table 25: Statistical Parameters of CaO and MgO results of KALB 23BH -02

Statistical Parameters | Ca0 % | MgO0 %
Mean 35.94 0.79
Median 35.92 0.78
Standard Deviation 4.78 0.21
Minimum 14.43 0.55
Maximum 47.91 2.02
Count 42 42
Confidence Level (95.0%) 1.49 0.06

KALB 23BH-3 (G3)

e The borehole is drilled on the Limestone of Shahabad Formation.

e The borehole was drilled up to vertical depth 45 m.

e Considering the threshold values as suggested by IBM for limestone, borehole run
1 m to 39 m is considered to be the ore zone is having the thickness of 38 m and

mean Ca0, mean MgO values of 36.59% and 0.67% respectively.

KALB 23BH-03

Axis Title
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Sample Number
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Figure 40: Line graph showing plotted results of borehole KALB 23BH-03
(CaO and MgO vs sample number)
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Table 26: Statistical Parameters of CaO and MgO results of KALB 23BH-03

Statistical Parameters | Ca0 % | MgO0 %
Mean 35.94 0.71
Median 35.94 0.71
Standard Deviation 3.32 0.14
Minimum 28 0.52
Maximum 42.6 1.41

Count 45 45

Confidence Level (95.0%) 0.99 0.04

KALB 23BH-4 (G3)

e The borehole is drilled on the Limestone of Shahabad Formation.

e The borehole was drilled up to vertical depth 45 m.

e Considering the threshold values as suggested by IBM for limestone, borehole run
0.3 m to 45 m is considered to be the ore zone is having the thickness of 44.7 m

and mean CaO, mean MgO values of 41.3% and 0.95% respectively.

KALB 23BH-04
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Weight %
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Sample Number

Cao MgO . IBM CaO Threshold value = e =  |BM MgO Threshold value

Figure 41: Line graph showing plotted results of borehole KALB 23BH 04
(Ca0 and MgO vs sample number)
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Table 27: Statistical Parameters of CaO and MgO results of KALB 23BH 04

Statistical Parameters | Ca0 % | MgO0 %
Mean 40.53 0.99
Median 41.65 0.9
Standard Deviation 6.57 0.44
Minimum 14.27 0.54
Maximum 48.39 2.75
Count 45 45
Confidence Level (95.0%) 1.97 0.13

KALB 23BH-5 (G3)

e Theborehole is drilled on the Limestone of Shahabad Formation situated in center
part of the Block.

e The borehole was drilled up to vertical depth 45 m.

e Considering the threshold values as suggested by IBM for limestone, borehole run
1 m to 45m is considered to be the ore zone is having the thickness of 44 m and

mean Ca0, mean MgO values of 37.06% and 0.76% respectively.

KALB 23BH-05

Weight

Sample Number

Cao MgO . IBM CaO0 Threshold value = e =  |BM MgO Threshold value

Figure 42: Line graph showing plotted results of borehole KALB 23BH 05
(Ca0 and MgO vs sample number)
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Table 28: Statistical Parameters of CaO and MgO results of KALB 23BH 05

Statistical Parameters | Ca0 % | MgO0 %
Mean 36.52 0.80
Median 36.71 0.78
Standard Deviation 4.54 0.29
Minimum 12.54 0.57
Maximum 43.78 2.66
Count 45 45
Confidence Level (95.0%) 1.36 0.08

Considering the IBM threshold values, drilling meterage of 212 meters from 5 boreholes
at the rate of 94.2 % of total drilled meterage (225 m) is observed to be mineralized with
weighted average CaO value of 37.98. The weighted average of CaO is calculated
considering the thickness of limestone zones encountered in each borehole. Details of
ore zone intersected in each borehole along with the weighted average of Ca0 is provided

below;
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True thickness

S Borehole No DepthiofBRY [hror Il Tholfc 151;285 3;?;;3::;:; Avg Avg SAlggZ Avg Avg
3 0, (1) V) V)
No drilled (m) | (m) | (m) | ,° Co | e Sodip | CA0% | Mg0% | 7y % | Fe203% | AIZ03%
amount
=1€e)- . .
(a) (b) © @ | @ | 95 @ | | 0 | 0| o )
5 12 7 6.99 46.06 0.57 12.57 0.45 0.85
1 KALB(éS;])SH-Ol 45 12 40 28 27.96 38.04 0.76 25.67 0.72 1.32
40 45 5 4.99 34.01 0.89 32.04 0.93 1.97
7 KALB 23BH-02 45 4 24 20 19.97 38.00 0.71 26.01 0.92 1.26
(G3) 24 45 21 20.97 35.02 0.81 30.85 0.84 1.63
1 18 17 16.98 34.22 0.71 32.21 1.08 1.53
3 KALB(E?)BH-O3 45 18 28 10 9.99 40.46 0.62 22.54 0.61 1.19
28 45 17 16.98 35.43 0.73 30.31 0.93 1.61
0.3 2.3 2 2.00 47.23 0.70 10.55 0.58 0.81
4 12 8 7.99 40.17 0.86 19.99 1.89 2.42
4 KALB(é?:;])BH-O4 45 12 29 17 16.98 44.71 0.78 14.99 0.62 0.89
29 39 10 9.99 36.55 1.27 27.87 0.64 1.35
39 45 6 5.99 39.95 0.92 22.62 0.69 1.30
KALB 23BH-05 1 22 21 20.97 38.41 0.73 25.92 0.71 1.15
5 (G3) i 45 22 39 17 16.98 34.61 0.83 31.77 0.93 1.55
39 45 6 5.99 39.31 0.69 24.51 0.74 1.20
6 Total /Avg 225 212 211.71 37.98 0.78 26.00 0.83 1.38

Table 29: Details of mineralized ore zones of borehole
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11.2. CUT OFF GRADE AND MINIMUM STOPING WIDTH CONSIDERATIONS
Following threshold values as declared by IBM are considered for resource estimation.

Table 30: Threshold values of Limestone as per IBM.

. Threshold IBM notification
S Grade Saditas values reference
L Threshold Ca0 34%(min) IBM notification
2 MgO 5% (max) dtd.25% Apr 2018
3 Cement Ca0 | 38to44%
4 | (Blendable/Beneficiable) MgO 5% (max) | End use grade
5 CaO 44 t0 52 % classification by IBM

Cement (Portland) 3.5 % dtd. 25t May 2015
6 MgO
(max)

As per IBM norms 2018, CaO % > 34 is considered as limestone resources and as per IBM
norms 2015 limestone with CaO % ranging from 38 onwards are to be classified as
Blendable/ Beneficiable or Portland grade. By utilizing the above 2 norms limestone with
Ca0 % ranging from 34 to 38 are considered as Threshold/ Blendable grade and resource

is estimated.

NO stopping width is considered, due to occurrence of qualifying ore zones in 5 boreholes

at depth varying from 0.3m to 45m as a seamless simple bed.

11.3. DESCRIPTION AND CORRELATION OF LODES
Since the deposit is of sedimentary limestone formation, the details of intersected zones

of limestone are tabulated in Table 29.

11.4. PREPARATION OF LV SECTION AND LEVEL PLAN
LV sections and level plans were not prepared as the commodity under study is
limestone. Fence diagram of the block prepared considering the qualified ore zone data

of boreholes is presented below;
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KALB,23 BH-01 KALB,23 BH-02

KALB.23BH-05

INDEX

3 Soil

00 Cement Grade (Portland)
1 Cement Grade (Blendable))
B L CaO 34% 10 38%

KALB,23BH-04 KALB,23BH-03

Figure 43: Fence Diagram of the Block
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11.5. SPECIFIC GRAVITY and BULK DENSITY CALCULATION

Totally 01 no of bulk density test for in situ and 3 nos. for lab scale were carried out.
In situ bulk density test was carried out on limestone outcrop and lab scale density test
was done on drill core sample.

In situ bulk density test was carried out as per Cubical Opening (pit) method. In this
method, a cubical pit of 0.5 (length) x 0.5 (width) x 0.5 (depth) was dug manually on the
exposed surface. The pit was made smooth to the possible extent from all sides and care
was taken to prevent any caving of material from the walls. The entire excavated material
was stored in an empty container and retaining the natural moisture of the excavated
material ensuring that no loss of recovered material from the pit. Then, all the material
was weighed carefully and the respective weight was recorded. The weight-volume ratio

is recorded as in-situ bulk density.

Details of the in-situ bulk density test and lab scale specific gravity tests are provided

below;
Table 31: Results of Insitu Bulk Density test of limestone
Coordinated Dimension In-situ
Bulk
Volume | Weight in
Density
Easting | Northing | Elevation | Length | Breadth | Height m?3 tonnes
(Tonnes/
Cum)
701721 | 1876143 | 391 0.5 0.5 0.5 0.125 0.3078 2.46
Table 32: Results of Specific Gravity tests of Core samples
Sl | Borehole No. | Sample no. Depth Thickness Dry Vol Specific
weight | displaced | Gravity
From | To gms cc gm/cc
1 | 23KLB-BH-01 23KLB-BH-01/10 120 | 13.0 1 197.64 80 247
2 | 23KLB-BH-03 23KLB-BH-03/08 7.0 8.0 1 14412 50 2.88
3 | 23KLB-BH-04 23KLB-BH-04/23 220 | 23.0 1 178.10 70 2.54
Average 2.63
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For resource estimation average of both tests (Insitu bulk density test and Specific gravity

test) with value of 2.54 tonnes/cum is considered.

Lab scale Specific Gravity test report is enclosed as Annexure 16.

Figure 44: In situ bulk density test photos

11.6. ASSUMPTION OF RESOURCE ESTIMATION
a. The strike direction of the ore body in the block is N-S and is with average dip
amount of 30 W.
b. Considering the above structural parameter of the block and locations of the
boreholes drilled, 03 numbers of horizontal cross sections are drawn along the dip

of the ore body with section interval as indicated below;

Table 33: Distance between section lines

Section line Distance in m
A-A"toB-B’ 829.77
B-B’ to C-C’ 700.81

Geological Cross sections are presented as Plate 07.
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C.

The boreholes which are not falling on the sectional lines are projected on the
nearest section line.

Resource estimation is done based on Polygon Method. Polygon blocks are
constructed by perpendicular bisectrix method of the triangle. The height of each
polygon is the thickness of the ore body with a polygonal base. The entire outlined
ore body is divided into number of polygonal prism of different height i.e
thickness. The Grade intersected in the opening is the grade of entire polygonal
prism.

Volume of the polygon =S X T (Where S is the surface area of the polygon and T is
the Thickness of polygon of ore body). (Ref: New Insights on Mineral Exploration
Concepts and Guidelines, Published by Govt of India, Ministry of Mines, Geological
Survey of India, Natural Resource Assessment, (M-II), Nagpur.)

In the current Block 5 nos of polygon were created by perpendicular bisectrix of
the triangles. Circular Area of influence of 400m from each borehole point is
drawn and area falling within 400m circle is qualified for G3 level of resources and
the area falling outside the 400m circle within respective polygon are considered
towards G4 level of resources. Diagram indicating polygons formed by
perpendicular bisectrix method and surface area of influence for G3 and G4 are

provided below;
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[ 1| Areaofinfluence for BH 01
II:LI_L) (Polygon bounded by
¥ 1(a),1(b),1{c),1(d) & 1(c))

Arca of influence for BH 02
(Polygon bounded by

1(0).2(2),2(b)2(c) & 1(c))

A Area of influence for BH 03
o (Polygon bounded by
Lo 2(e).2(b),3(a),3(b) & 3(¢))

Area of influence for BH 04
% (Polygon bounded by
1{e),1(d).3(c),3(b) & 4(a))

Area of influence for BH 05
(Polygon bounded by
1(¢).2(c),3(c) & 1(d))

\_\'

f 4 Area of influence for G3
/| level resources (400m
. radius)

Figure 45: Diagram indicating polygons and surface area of influence for G3 and G4 level resources.
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11.7.

Considering the IBM threshold values, heights of limestone zones based on grades
(Cement grade/ Beneficiable or Blendable / Threshold) in each borehole are
derived.

True thickness of the limestone zones based on grades (Cement grade/
Beneficiable or Blendable / Threshold) in each borehole are derived considering
the average dip amount of 3°.

Based on the lab scale tests and in situ density tests carried out, average density
of limestone is considered as 2.54 tonnes/cum for resource estimation.

Based on intersection and correlation of different lithologs of the boreholes, the
deposit is classified as bedded sedimentary with regular habit.

Resource is estimated by Polygon Method wusing the formula,
Resource = Surface area X Thickness of limestone (Grade wise) X Density and
expressed in million tonnes.

A deduction of 5% from the estimated resources has been made to arrive the net
reserves, considering geological factors such as slope factor, solution cavities,
caverns etc.

Surface geological plan are developed using ArcMap 10.8.1 software and

Horizontal Cross sections using AutoCAD 2021 software.

Category of resources as per MEMC, 2015 along with UNFC classification.
Resources have been kept under Inferred Mineral Resources (333) and
Reconnaissance Mineral Resource (334) category as per the norms of Mineral
(Evidence of Mineral Content) Rule 2015.

Cumulative Resources of 523.28 million tonnes (334 & 333) and Net Resource
(334 & 333) of 497.11 million tonnes with weighted average Ca0% of 37.98 is
estimated in the Block. Abstract details of calculation is provided below and the

Resource estimation calculation sheet is enclosed as Annexure 17.
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Inferred Mineral

Reconnaissance Mineral

Net Resources

C lati
Resources (333) Resource (334) S (after deducting 5%)
Grade
Qty Ca0 MgO Qty Ca0 MgO Qty Ca0 MgO Qty Ca0 MgO
Cement Grade 31.94 45.26 0.72 31.29 45.24 0.72 63.23 45.25 0.72 60.06 45.25 0.72
Cement
(Blendable/ 121.81 38.72 0.74 122.77 38.75 0.74 244.58 38.73 0.74 232.35 38.73 0.74
Beneficiable)
Limestone with
Ca0 from 34% 107.41 34.98 0.84 108.07 34.97 0.84 215.48 34.98 0.84 204.70 34.98 0.84
to 38%
Total 261.15 | 37.98 0.78 262.12 | 37.97 | 0.78 523.28 37.98 0.78 497.11 37.98 0.78

Table 34: Net resource calculation
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12. Core preservation

Drill cores are preserved as per the standards of NMET circulated vide “Exploratory

Drilling Guidelines for NMET funded projects - 2018”.

Half split drill cores samples of mineralized and non-mineralized zones are preserved in
the core boxes. The core boxes are made up of galvanized iron (GI) sheet or standard PVC
core boxes. Boxes of galvanized iron sheet (about 22-gauge thickness) having 90cm
length, 30 cm width and 10 cm height with three adjustable partitions dividing the box

longitudinally in five compartments.

The depth of the core is written on the GI sheet separators (gutkas) between each run of

cores preserved in the core boxes. Each core pieces are marked to indicate the top side

Borehole number, depth of the core samples and box numbers are written on the GI sheet

core boxes.

As per the procedure of NMET, logged drill core sample of 1 borehole will be archived in
National Drill Core Library.

Core box photographs are enclosed as Annexure 15.
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13. CONCLUSION AND RECOMMENDATION

An area of 5 Sq. Km was covered by Detailed Geological Mapping on 1:4,000 scale to
aid the understanding of the geological disposition. Surface bed rock samples were
collected for chemical analytical studies. 1m contour interval map was prepared to

know the slope and terrain condition.

The geomorphology of the mapped area has plane country, major portion of the area
is occupied by the cultivated land. The elevation in the area towards north of the block
is 429m and the minimum elevation in the southeast and southwestern part of the

block is 401m MSL.

The mapped area consists of Sedam Limestone member of the Shahabad formation of
Bhima Group. Among all the other members of the Shahabad formation, Sedam

Limestone member represents 60m thick and of good quality limestone.

As per the guidelines of NMET especially for the bulk mineral commodities is 5
boreholes are to be drilled for the estimation of the resources, where the stratified

bedded nature with regular habit of the formation.

The explored area KLB-23 block is exactly fitting into the above norms, and 5
boreholes are fixed in the block. Out of 5 boreholes 4 (23BH-01 to 23BH-04) are fixed
at the four corners of the block clockwise from northwestern corner to the
southwestern corner of the block, leaving 400m has area of influence. The last
borehole drilled in the center of the block. The space between borehole 23BH-01 to
23BH-02 is 1281m, 23BH-02 to 23BH-03 is 1530m, 23BH-03 to 23BH-04 is 1214m
and 23BH-04 to 23BH-01 is 1725m. From 23BH-01 to 23BH-05 is 1092m, 23BH-02
to 23BH-05is 1035m, 23BH-03 to 23BH-05 is 960m and 23BH-04 to 23BH-05 1013m.

All the 5 boreholes are drilled to a depth of 45m, and are closed within the limestone
horizon itself, meaning the limestone is continuing further below the 45m depth.
Thickness of the limestone encountered across all the boreholes varies from 41 to

42m thick.
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CaO content and the MgO of the limestone from core samples qualified for resource

estimation are varying from 47.23% to 34.01% and 0.57to 1.27% respectively.

Cumulative Resources of 523.28 million tonnes (334 and 333 category) and Net
Resource of 497.11 million tonnes (334 and 333 category) with weighted average
Ca0% of 37.98 is estimated in the Block.

Recommendations

i.  The only recommendation for this block is that the limestone is continuing
beyond the drilled depth of 45m. As per the previous work carried out by GSI
for the geological, stratigraphic and other related studies it is estimated that
the Sedam limestone member is the thickest member having 60m thick
limestone horizon. Hence, further 15m more of limestone is still existing
below the drilled depth.

ii.  Outoftotal extent of 5 sgkm, extent of 2.46 sqgkm is estimated with the Inferred
Mineral Resources (333) of 261.15 million tonnes considering the area of
influence of 400m from Borehole points and Reconnaissance Mineral Resource
(334) of 262.12 million tonnes is estimated from the remaining extent of 2.54
sqkm outside the borehole influence.

iii. It is recommended to carryout infilling boreholes in 2.54 sgkm in order to
upgrade the reconnaissance Mineral Resource (334) of 262.12 million tonnes

to Inferred 333 category.

14. Expenditure

The project was executed with the total project cost of Rs 43,63,558/- (including GST).
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17. LOCAL INDEX

Sl Locality Latitude Longitude

1 | Ganwar 16°54'34.55"N 76°49'17.30"E
2 | Biral 16°54'55.61"N 76°54'18.45"E
3 | Andola 16°57'7.26"N 76°50'11.96"E
4 | Chamnoor 17°0'28.98"N 76°55'20.83"E
5 | Rajwal 16°58'58.29"N 76°56'4.34"E
6 | Gudur S.Andola 16°59'26.94"N 76°50'0.81"E
7 | Kulkunda 16°57'31.89"N 76°56'6.63"E
8 | Jainapur 16°56'11.08"N 76°47'50.08"E
9 | Balwadgi 16°59'55.92"N 76°58'39.91"E
10 | Sugur N 16°55'10.33"N 77°0'8.36"E
11 Kundanoor 17°2'13.08"N 76°56'5.09"E
12 | Channur 16°58'56.51"N 76°48'25.86"E
13 | Shakapur 16°59'0.37"N 76°44'16.39"E
14 | Kellur 16°56'52.71"N 76°46'42.07"E
15 | Halgalda 16°56'44.60"N 76°44'27.27"E
16 | Aurad 16°58'9.67"N 76°45'51.02"E
17 | Aralahalli 16°47'18.99"N 76°47'55.42"E
18 | Maddarki 16°48'11.36"N 76°46'32.26"E
19 | Laknapur 16°50'11.23"N 76°46'57.10"E
20 | Saladpur 16°47'4.26"N 76°50'40.14"E
21 | Yalwar 16°53'39.42°N 76°44'42.30"E
22 | Chigaralli 16°54'33.41"N 76°46'44.58"E
23 | sirwal 16°48'35.71°N 76°53'25.10"E
24 | Butnal 17°0'50.76"N 76°48'0.39"E
25 | Gounahalli 17°2'52.38'N 76°44'19.52"E
26 | Janiwar 17°2'14.36°N 76°43'8.71"E
27 | Ravnoor 16°59'40.35"N 76°42'30.44"E
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Annexure 01

Details of Bed Rock Samples (BRS) Collected During Detailed Geological

KUDREMUE Mapplng (DGM)
Sl. No | Sample Nos | Easting | Northing RL Lithology
1 23BRS18 700448 1878410 417 Limestone Outcrop
2 23BRS22 700715 1877928 421 Limestone Outcrop
3 23BRS23 701294 1877500 421 Limestone Outcrop
4 23BRS19 701670 1876142 399 Limestone Outcrop
5 23BRS20 700755 1876661 410 Limestone Outcrop
6 23BRS21 701226 1876748 410 Limestone Outcrop
7 23BRS24 701892 1877093 407 Limestone Outcrop
8 23BRS25 701501 1877048 402 Limestone Outcrop
9 23BRS26 700412 1877154 417 Limestone Outcrop
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= ANNEXURE 02
worewuki  CHEMICAL ANALYSIS REPORT OF BED ROCK SAMPLES (BRS)

KIOCL LIMITED

Mineral Exploration Laboratory
KUDREMOKN BFU, Panambur, Mangalore.
Ph: 0824 24034483, Email: bfupc@kioclitd.in
Sample : Kalburgi Limestone samples - 20BRS

Total no. of samples: 09
Sample received on : 16/06/2023

Block ID KIOCL_23_KA KLB 11
Sample Lol ca0] Mgo| sio,| ALO| Fe0 Na0| K0 PO,
20BRS 18 3554 4322] 116] 1562 086] 131 0062 0046 0.108
20BRS 19 3010 3657 11 2658 161 131 0033] 0049 0.206
20BRS 20 3823 4604] 1200 1021] o04s| 140 oo010] 0039 0131
208RS 21 2982 3618 087 2713] 239] 123] o0062] o0046] 0.169
20BRS 22 3851 4524] 099] 1037] 063 143 0033 0048 0087
208RS 23 3813 4243 113 193k 055 138 0008] 0052 0055
208RS 24 35.75] 45000 o081 1372] 206 107] 0022] o0042] 0185
208RS 25 3052 3686 111] 2552] 249 098 0036 0050 0.220|
20BRS 26 27.66] 3398 106] 31.44] 240 129] 0024] 0069 0.112

My
Date: 05 / ol / do0dYy (Ravindra Babu)
Manager(PT)
9 a7F ™9 | RAVINDRA BABU W
T (971}  Manager (P11
FyrniTR Bz ko0 need
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LITHOUNITWISE CHEMICAL ANALYSIS OF BED ROCK SAMPLES (BRS)

ANNEXURE 03

KUDREMUE
SI1. No. Zone Sample Easting Northing | Elevation LOI Cao MgO Sio, Al,0; | Fe,0;5
1 Out crop present 20BRS 21 701226 1876748 410 29.82 36.18 0.87 27.13 2.39 1.23
2 in the Southern 20BRS 23 701294 1877500 421 38.13 42.43 1.13 12.58 0.55 1.38
3 part of the block 20BRS 25 701501 1877048 402 30.52 36.86 1.11 25.52 2.49 0.98
Average 32.82 38.49 1.04 21.74 1.81 1.20
4 20BRS 18 700448 1878410 417 35.54 43.22 1.16 15.62 0.86 1.31
5 20BRS 19 701670 1876142 399 30.1 36.57 1.11 26.58 1.61 1.31
6 20BRS 20 700755 1876661 410 38.23 46.04 1.2 10.21 0.45 1.4
Isolated patches
7 20BRS 22 700715 1877928 421 38.51 45.24 0.99 10.37 0.63 1.43
8 20BRS 24 701892 1877093 407 35.75 45 0.81 13.72 2.06 1.07
9 20BRS 26 700412 1877154 417 27.66 33.98 1.06 31.44 2.4 1.29
Average 34.30 41.68 1.06 17.99 1.34 1.30




ik
‘E ANNEXURE 04
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il CHEMICAL ANALYSIS REPORT OF BOREHOLES SAMPLES
= KIOCL Limited, Mineral Exploration Laboratory, BFU, Mangalore.
HHDRE thIsH
KALBURGI AMALGAMATED LIMESTONE BLOCK, 23BH-01 (42 Samples)
Meters |Lithology Sample No. Fe,0, LOl| Si0,| ALOs| caO| mgo| K,0 50;| P,0,
1 3.5 |Calcareous Material |23KLB-BH 01,01 7.86] 2451| 324e| 7.19| 2495 133 0290| 0023 0,252
35| 5 |[silty soil 23KLB-BH-01/02 9.90| 21.59| 37.68] 7.42| 201a4] 122| 0330 oois 0.321
5 6 |Massive Limestone  |23KLB-BH-01/03 0.49] 37.00] 13.23] 0.96] 4569 o06s| 0.200] 0028 0.641
[ 7__|Massive Limestone  |23KLB-BH-01/04 0.45| 38.15| 1115 o0.77| 4581 060 0.160] Do02& 0.802
7 8 |Massive Limestone  |23KLB-BH-01/05 0.42| 3838 1059| 0.85| 4698 052 0.280] 0020 0.692
8 9 _|Massive Limestone [ 23KLB-BH-01/06 045| 3818| 11.00] 0.80] 47.29] 056 o0.180 0.018| 0.334
9 10 _[|Calcareous Sludge 23KLB-BH-01/07 0.35] 37.82| 1359| 0.75| 4538| 048] 0.190 0.020 0.437
10 | 11 |Massive Limestone |23KLB-BH-01,/08 0.49] 37.86| 12.83| 0.88] 45.78] 061 0.090] 0.01% 0.325
11 | 12 ]Massive Limestone |23KLB-BH-01/09 051 36.43| 1562 091 4452 055 0.120] 0.023] 0275
12 | 13 |Massive Limestone |23KLB-BH-01/10 0.42| 3535| 1769 079 4338 069] 0.160] 0.02s 0.252
13 14 |Massive Limestone 23KLB-BH-01/11 0.44| 35.18] 18.20 0.82] 43.18 0.55| 0.200| 0.018] 0.311
14 15 |Massive Limestone 23KLB-BH-01/12 0.50] 34.79| 18.84 0.92] 4250 068| 0.330| 0.023] 0.220
15 | 16 |Massive Limestone |23KLB-BH-01,/13 0.46] 32.29| 24.05| 1.12| 3993 o061 0.190] 0.023] 0193
16 | 17 |Massive Limestone | 23KLB-BH-01/14 0.55| 34.40] 19.21] 109 42.31] 0.66] 0.400] 0.020] 0140
17 | 18 |Massive Limestone [23KLB-BH-01/15 056| 32.77| 2412 132 3867 0.76] 0.420] 0.023 0.101
18 | 19 |Massive Limestone |23KLB-BH-01/16 0.54| 30.29] 29.71] 0.15] 37.00] 0.81] 0190 o0.020 0.179
19 | 20 [Massive Limestone |23KLB-BH-01/17 053] 30.88| 28.55] 125] 36.45] 0.76] 0.130] 0.015 0.346
20 | 21 |Massive Limestone |23KLB-BH-01/18 062 3083 28.76| 1.22| 36.14] o0.84] 0.100] 0.030] 0.270
21 | 22 |Massive Limestone |23KLB-BH-01/19 067] 30.69| 28.80| 133] 35.84| 0.87] 0190 0.028| 0378
22 | 23 |Massive Limestone  |23KLB-BH-01/20 063] 3141 26.86| 1.40| 37.33| 0.69] 0.150] 0.035| 0325
23 | 24 |Massive Limestone |23KLB-BH 01/21 068] 3171 25.97| 151| 37.80] 0.65] 0210] 0.023| 0309
24 | 25 |Massive Limestone  |23KLB-BH-01/22 0.72) 3206 2432 136| 3891 0.74] 0320 cOxm 0.277
25 | 26 |Massive limestone  [23KLB-BH-01/23 D83 30.43) 28.92) 145| 3586 0.90] 0.250| 0.018] 0.325
26 | 27 |Massive Limestone |23KLB-BH-01/24 D.82| 3042] 29.24] 1.25| 3575] 0.85| 0.180] 0.013] 0256
27 | 28 |Massive Limestone |23KLB-BH-01/25 0.89) 34.70| 19.39] 1.34] 41.29] 0.72] 0.190] 0023 0.309
28 | 29 |Massive Limestone |23KLB-BH-01/26 0.84| 3088 2864) 1.46| 3566 081] D240 0.020 0.224
29 | 20 |Massive Limestone |23KLB-BH-01/27 086 3177 25811 1.72] 37.09] 102] 0310 0025 0252
30 | 31 |Massive Limestone |23KLB-BH-01/28 0.75] 2785| 3426] 1.42| 3320 os5| 0390 0028] 0234
31 | 32 |Massive Limestone [23KIB-BH-01/29 068 3407| 20.14] 1.23] 4110] 079] 0.440] 0.020] 0218
32 | 33 |Massive limestone |23KLB-BH-01/30 0.62| 3211] 2470 109 3871] 071 0.520] 0015 0.302
33 | 34 |Massive Limestone |23KLB-BH-01/31 0.67| 3440| 1954 1.22] 4170] 062| 0.190| 0023 0348
34 | 35 |Massive Limestone |23KLB-BH-01/32 0.72| 3461 19.40] 0.92] 4195] 067 0.150] 0.020 0.346
35 | 36 |Massive Limestone  |23KLB-BH-01/33 0.82] 31.64| 2634| 151 3753 o058 0.120] 0020 0277
36 | 37 [Massive Limestone  |23KIB-BH-01/34 0.90f 27.78] 3381 1.63)| 33.28] 092 0.220] 0.025] 0202
37 | 38 |Massive Limestone  [23KLB-BH-01/35 1.16] 2829) 31.70| 2.34] 33.75] 086| 0.110] 0033 0.440
38 | 39 [Massive Limestone |23KLB-BH-01/36 1.05] 2947 3014| 1.97] 35.00] o0.78] oo0m0| o028 0.2z
39 | 40 |Massive Limestone  |23KLB-BH-01/37 1.21] 2848| 3175| 2.16| 33.80] o091 0.270] ooz0 0.270
40 | 41 [Massive Limestone | 23KLB-BH-D1/38 0.80] 28.03| 3300 193] 3354 o028| 0.220] 0.020 0.284
41 | 42 |Massive Limestone [23KLB-BH-01/39 0.75| 29.80] 29.84] 182 35.29| 081] 0.150| 0.018] 0286
42 | 43 |Massive Limestone |23KLB-BH-01/40 0.83| 28.24| 3259 191 33.28] 089 0310 0.023] o.19%
43 | 44 [Massive Limestone |[23KLB-BH-01/41 1.12| 28.67] 31.40| 215 34,25 0.94| 0.260| 0.023| 0.147
44 | 45 |Massive Limestone |23KLB-BH-01/42 1.06] 27.98) 3335| 205 33.07] 0091| 0.140| 0.028 0.240
Page 1
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Ao CHEMICAL ANALYSIS REPORT OF BOREHOLES SAMPLES
KALBURGI AMALGAMATED LIMESTONE BLOCK, 23BH-02 (42 samples)
Meters |Lithology Sample No. Fe,0, LOl| Si0,| ALO,| Ca0 MgO| K0| 50,5/ P,0.
2 4 |Silty Soil 23KLB-BH-02/01 6.54] 1599 56.42 2.14] 14.43 2.02| 0.430{ o0.028 0.595
4 5 |Masssive Limestone 23KLB-BH-02/02 244 3342| 19.30 0.92] 4135 0.63] 0.290] 0.023] 0,275
5 & [Masssive Limestone 23KLB-BH-02/03 1.51] 3295] 2238 1.10| 40.00 059 0.110] 0.023] 0.197
] 7 |Masssive Limestone 23KLB-BH-02/04 0.88] 3157 26.19 1.25| 37.95 0741 0.140] o0.02s| 0220
7 8 [Masssive Limestone 23KLB-BH-02/05 0.92| 30.25| 28.73 1.14| 36.74 0.66| 0.090| 0.020] 0.197
8 5 |Masssive Limestone 23KLB-BH-02/06 0.86] 30.60] 2891 1.18| 36.43 0.55] 0.200] 0.023] 0.181
9 10 |Calcarecus Sludge 23KLB-BH-02/07 0.6/ 29.90| 2964 1.23] 36.04 0.71f 0.290| 0.025| 0.211
10 11 |Masssive Limestone 23KLB-BH-02/08 0.76/ 31.76] 26.35 1.11| 37.83 0.69| 0.320| 0.023| o0.195
11 12 |Masssive Limestone 23KLB-BH-02/09 0.70] 3189 2692 1.18| 37.45 0.63/ 0.140| 0.030] 0.197
12 13 |Masssive Limestone 23KLB-BH-02/10 0.81| 31.53] 27.81 1.06] 36,55 0.72] 0.120| 0.028| 0.183
13 14 [Masssive Limestone 23KLB-BH-02/11 0.90] 2896 32.00 1.22] 34.62 0.91] 0.190| 0028 0.190
14 15 |Masssive Limestone 23KIB-BH-02/12 0.84| 30.10] 2931 1.33| 36.11 0.80] 0.230] o0.018| 0.222
15 16 |Masssive Limestone 23KLB-BH-02/13 0.72] 30.76| 1835 1.42| 36.67 0.71] 0.200| o0.az0| 0.211
16 17 |Masssive Limestone 23KLB-BH-02/14 0.68/ 31.50| 26.40 1.29] 37.9 0.68) 0.250] 0.020] D.215
17 | 18 [Masssive Limestone |23KLB-BH-02/15 0.97] 27.71] 3429] 147] 33.02] 0.84] 0300] 0.025] 0.25]
18 19 |Masssive Limestone 23KLB-BH-02/16 0.60] 34.80( 19.00 1.40f 42.05 0.67| 0.250| 0025 0.229
13 20 |Masssive Limestone 23K1B-BH-02/17 1.02| 27.956] 339z 1.40) 33.16 0.79| 0300 o0.018| o0.z08
20 21 |Masssive Limestone 23KLB-BH-02/18 0.61| 37.65| 12.20 1.50] 45.86 0.69| 0.190| 0.023| 0.183
21 22 |Masssive Limestone 23KLB-BH-02/19 0.96| 25.22] 3951 1.52] 3045 0.81| 0.250| 0.020( 0.158
22 23 |Masssive Limestone 23KLB-BH-02/20 0.58| 39.04 9.15 1.37] 4791 0.64| 0.120| o0.020] o0.181
23 24 |Masssive Limestone 23KLB-BH-02/21 0.67| 34.33| 19.75 1.16] 41.84 0.74] 0.060| 0.023] 0.252
24 25 |Masssive Limestone 23KLB-BH-02/22 0.74] 30.08] 29.33 1.55| 3581 0.80] 0.310] 0.018| 0.284
25 26 |Masssive Limestone 23KLB-BH-02/23 0.86] 27.18| 23465 2.22] 32.19 0.88| 0.720| 0.030| o0.252
26 27 |Masssive Limestone 23KLB-BH-02/24 0.81] 29.15| 3086 1.76( 3490 0.81| 0.420{ 0025 0.218
| 27 28 |Masssive Limestone 23KLB-BH-02/25 0.80] 29.37| 30.45 1.84] 35.10 0.90] 0:390| o0.020] 0.202
28 25 |Masssive Limestone 23KLB-BH-02/26 093] 2851| 32.15 1.88/ 3397 0.86| 0.290| 0.020] 0.179
29 30 [Masssive Limestone 23KLB-BH-02/27 0.83| 29.06| 30.95 1.84] 3485 0.85| 0.310/ 0D13| 0.252
30 31 |Masssive Limestone 23KLB-BH-02/28 0.79] 30,01 28.73 1.90{ 36.05 0.80| 0.300f 0023 0.275
31 32 |Masssive Limestone 23KLB-BH-02/29 1.00] 2841) 3224 1.93] 33,72 0.82] 0.350] 0028 0.252
32 33 |Masssive Limestone 23KLB-BH-02/30 096| 2856 32.00 200 3396 0.87| 0.300| 0.025| 0.224
33 34 |Masssive Limestone 23KLB-BH-02/31 092 2870| 3164 1.96] 3441 0.77| 0.290| 0023] 0229
34 35 |Masssive Limestone 23KLB-BH-02/32 0.85| 29.07| 31.10 1.88| 35.00 0.75] D0.180| 0.028] 0,218
35 36 |Masssive Limestone 23KLB-BH-02/33 0.90] 2839| 3324 1.36/ 33.75 0.86| 0.110| 0.023| 0.708
36 37 |Masssive Limestone 23KLB-BH-02/34 0.97| 28.18| 3391 1.32{ 33.42 0.79] 0.0890| 0.023| 0.195
37 38 |Masssive Limestone 23KLB-BH-02/35 0.76] 2964| 30.19 1.42| 3567 0.74] 0.120] 0.020{ 0275
38 39 |Masssive Limestone 23KLB-BH-02/36 D.83] 2951] 30.62 1.28| 35.42 0.80| 0.180| 0.023] 0252
39 40 [Masssive limestone 23KLB-BH-02/327 0.70{ 30.09{ 25.15 1.34] 36.51 075| 0.160| 0.015| 0.252
40 41 |Masssive Limestone 23KLB-BH-02/38 077 30.04] 2934 1.40| 36.30 0.81] 0.210] 0.020{ 0.204
41 42 [Masssive Limestone 23KLB-BH-02/39 0.91] 2877 32.49 1.36] 34.13 0.87( 0.220| 0.028] o0.156
42 43 [Masssive Limestone 23KLB-BH-02/40 D.85| 2928 306D 1.50( 135.20 0.86] 0.290] 0.023[ 0.252
43 44 |Masssive Llimestone 23KLB-BH-02/41 0.76] 30.80| 28.00 1.29] 36.90 0.74] 0.160| 0.023] 0.211
44 45 |Masssive Limestone 23KLB-BH-02/42 0.69] 3155 2630 1.22| 38.10 0.68{ 0.140| 0.020] 0213
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‘E ANNEXURE 04
e
il CHEMICAL ANALYSIS REPORT OF BOREHOLES SAMPLES
KALBURGI AMALGAMATED LIMESTONE BLOCK, 23BH-03 (45 Samples)
Meters |Lithology Sample No. Fe,0, LOI| SiO,| ALO;| CaO| MgD| K,0 50;| PO
0 0.4 |Massive Limestane 23KLB-BH-03/01 4.68| 25.35| 32.79 500 2891 1.41| 0370 0.020| 0.197
0.4 1 |Silty Soil 23KLB-BH-03/02 2.55] 28.81| 2940 3.45| 33.00 1.10{ 0.220[ 0.023] 0.208
1 2.2 [Massive Limestone 23KLB-BH-03/03 0.63| 30.71| 2861 1.37| 36.77 0.68| 0082 0025 0.123
2.3 3.3 |Calcareous Sludge 23KLB-BH-03/04 2.05| 28.65| 32489 1.29] 3085 0.89| 0.091| 0.028{ 0.156
3.3 5  |Massive Limestone 23KLB-BH-03/05 0.69| 2892 32,05 156( 34.69 0.v8| 0.110| 0073] 0.124
5 5] Massive Limestone 23KLB-BH-03/06 0.72] 28.95| 32.10 1.36| 34.82 0.71| ©0.120f 0.028] 0.163
b 7 |[Massive Limestone 23KLB-BH-03/07 0.65] 29:41| 31.1%5 1.42] 3550 0.69| 0.036| 0.028| 0.192
7 8 |Massive Limestone 23KLB-BH-D3/08 0.58| 29.35| 3067 135 35.75 0.59| 0380 0.023] 0.220
2 3 |Massive Limestone 23KLB-BH-03/09 0.56| 29.45| 30.79 1.28] 3594 0.63] 0.057| 0.028] 0.252
9 10 |Massive Limestone 23KLB-BH-03/10 0.58] 30.12| 29.30 144 3642 0.66] 0.120| 0.030| 0.202
10 11 |Calcareous Sludge 23KLB-BH-03/11 1.96| 27.33] 35.78 1.73] 31.00 0.81] 0.150| 0.028] 0.179
11 12 |Massive Limestone 23KLB-BH-03/12 0.71] 29.98| 2989 1.29] 36.28 0.60| 0.100] 0.025| 0.158
12 13 |Massive Limestone |23KLB-BH-D3/13 0.58| 27.82| 3490 1.12) 833,51 0.65| 0.120{ 0.020f 0.128
13 14 |Calcareous Sludge 23KLB-BH-03/14 1.86| 27.47| 36.89 1.15] 30.45 0.71] 0.140| 0,018 0.140
14 15 |Massive Limestone [ 23KLB-BH-03/15 0.58] 29.06| 31.72 1.20| 35.26 0.69{ 0.170|] 0.020] 0.096
15 16 |Massive Limestone 23KLB-BH-03/16 0.63] 29.55| 30.87 1.05] 35.82 0.59 0.140| 0.023| 0.222
16 17 |Calcareous Sludge 23KLB-BH-03/17 2,48 23.25| 41.11 2.801 2800 0.74] D.220] 0.025] 0.229
17 18 |Massive Limestone  |23KLB-BH-03/18 0.59] 31.04| 27.65 1.10] 37.66 0.55| 0.180{ 0.025| 0.229
18 19 |Massive Limestone 23KLB-BH-03/19 0.55] 32.36| 24.65 1.12| 3947 0.52| 0.076| 0.020| 0.197
19 20 |Massive Limestone 23KLB-BH-03/20 0.58] 33.69| 21.55 1.20{ 40.87 0.63] 0.120f 0.023| 0.202
20 21 |Massive Limestone 23KLB-BH-03/21 0.54] 34.35| 20.22 1.10] 41.90 0.60] 0.076] 0.020| 0.165
21 22 |Massive limestone |23KLB-BH-03/22 0.52] 3457 19.66 1.02{ 42.15 0.65| 0.092| 0.023| 0.213
232 23 |Massive Limestone | 23KLB-BH-03/23 0.52] 34.88] 18.70 1.10] 42.60 0.59| 0.120| 0.023] 0275
23 24 |Massive Limestone 23KLB-BH-03/24 060{ 33.63] 2163 1.00] 41.15 0.66] 0.092{ 0.030| 0.252
24 25 |Massive Limestone  |23KLB-BH-03/25 071 32.38| 2380 1.38| 39.70 0.58] 0.062| 0.023] 0.378
25 26 |Massive Limestone 23KLB-BH-03/26 0.67] 32.03| 2467 1.26] 39.45 064| 0.130] 0.028| 0.275
26 27 |Massive Limestone 23KLB-BH-03/27 0.70] 3195] 25.13 1.30| 38.79 0.60] 0.150] 0.023] 0.252
27 28 |Massive Llimestone | 23KLB-BH-03/28 0721 31.77| 25.40 1.41| 3B.55 0.72) 0.096| 0.025] 0.321
28 23 |Massive Limestone 23KLB-BH-03/2% 0.90] 31.08| 26.68 1.50| 37.50 0.80] 0.150{ 0.023] 0.325
29 30 [Massive Limestone 23KLB-BH-03/30 0.80] 3031 28.58 1.38| 36.72 0.71] 0.280| 0.015| 0.275
30 31 |Massive Limestone |23KLB-BH-03/31 0.85| 30.89| 27.40 1.40! 37.00 0.68| 0.210f 0.020] 0.298
331 31 |[Massive Limestone 23KLB-BH-03/32 0.88| 3057| 2812 1.44| 36.91 0.70] 0.130| 0.023] 0.252
32 33 |Massive Limestane 23KLB-BH-03/33 0.85| 30.23| 28.66 1.50] 36.59 0.60] 0.100| 0.025| 0.218
33 34 |Massive Limestone 23KLB-BH-03/34 0.89 31.23 26.54 1.56] 37.59 0.72] 0.220| o0.018 0.208
34 35 |Massive Limestone 23KLB-BH-03/35 0.83] 3124| 2685 1.68| 37.30 0.68] 0.085] 0.023] 0n.197
35 36 |Massive Limestone  [23KLB-BH-03/36 0.88] 2925| 3099 1.60} 35.15 0.72] 0.120/ 0.028] 0229
36 37 |Massive Limestone 23KLB-BH-03/37 097 29.13| 3088 1.80| 34.97 0.65] 0.110| 0.030{ 0.275
37 38 |Massive Limestone 23KLB-BH-03/38 0.92| 3045| 27.86 1.73] 36.81 0.69] 0.180] 0.028] 0.275
33 39 |Massive Limestone |23KLB-BH-03/39 1.03] 2828 3250 1.70] 34.14 0.75] 0.210] 0.023] 0.220
319 40 [Massive Limestone 23KLB-BH-03/40 1.00] 2822 3294 1.70| 33.87 0.80] 0.160] 0.028] 0.185
40 41 |Massive Limestone 23KLB-BH-03/41 0.89] 28.07| 3341 1.62| 33.61 0.78{ 0.230] 0.023] 0.204
41 2 |Massive Limestone 23KLB-BH-03/42 0.91] 28.09] 3322 1.59| 33.80 0.81) 0.200f 0.025| 0.165
42 43 |Massive Limestone | 23KLB-BH-03/43 0.97] 28.69( 3230 1.63] 34.11 0.75| 0.200; 0.025| 0.147
43 44 |Massive Limestone |23KLB-BH-03/44 1.02| 27.88] 33.75 1.70] 33.36 0.71| 0.180] 0.023] 0.220
44 45 |Massive Limestone 23KLB-BH-D3/45 1.06) 27.23 34.68 1.81] 3296 0.80| 0190 0.023 0.229
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il CHEMICAL ANALYSIS REPORT OF BOREHOLES SAMPLES
KALBURGI AMALGAMATED LIMESTONE BLOCK, 23BH-04 (45 Samples)
Meters |Lithology Sample No. Fe,0, LOl| 5i0,| ALO,| CcaOo MgO| KO 50; PO
g 0.3 |Black Soil 23KLB-BH-04/01 12.97| 15.05| 41.38] 11.27| 14.27 275/ 0.650| 0,015 0.595
0.3 1 |Massive Limestone | 23KLB-BH-04/02 060 3956 8.27 082 4839 o066 0.40] 0025 0481
1 2.3 [Massive Limestone  [23KLB-BH-04/03 055 37.49| 12.82| 0.80] 46.07] 0.73| o0.140] 0025 0.378
2.3 4 |silty Soil 23KLB-BH-04/04 872| 2854 20.16] 9.27] 2801 2.36| 0.450| 0.018] Dp.ass
4 5 _|Massive Limestone  |23KLB-BH-04/05 064 37.30] 12.88| 0.76| 45.80] 069 0.360] 0023 0.252
5 & |Msassive Limestone  |33KLB-BH-04/06 060] 36.68) 14.77] 083| 44.88] 062 0.120] 0022 0.412
6 7 __[Massive Limestone | 23KLB-BH-04/07 070] 37.21] 13.20)] 078] 4592| 0.70| 0.140] 0020 0.275
7 8 |Calcareous Sludge 23KLB-BH-04/08 5.99| 25.09| 29.00] 7.54] 2914 1.53| 0.210{ 0.020] 0335
8 8 |Massive Limestone | 23KLB-BH-04/09 0.54] 36.57| 15.08] o08i] a4.67] 0.72] 0.180] 0o01s 0.300
g 10 [Massive Limestone 23KLB-BH-04/10 0.53] 37.04| 13.52 0.75] 45.84 0.68| 0.110| 0o0z20| 0.437
i0 11 |Massive Limestone 23KLB-BH-04/11 0.59| 30.27| 29.64 0.68] 36.44 0.78] 0.130| 0.023] 0.332
11 12 |Calcareous Sludge 23KLB-BH-04/12 5.54| 24.22] 31.86| 7.22] 2859 1.14| 0.140| 0.020( 0.286
12 13 |Massive Limestone  |23KILB-BH-04/13 0.50| 36.44| 14.18| 0.75] 45.90] 0.65| 0.130] 0023 0.311
13 14_|Massive Limestone | 23KLB-BH-04/14 U55] 3591 16.58] 0.82] 4366 0.69| 0.098] 0025 0447
14 | 15 |Massive Limestone |23KLB-BH-04/15 0.49] 36.51] 15.20] o085] 44.72] 0.71] 0.033] oo030] oaia
15 16 _[Massive Limestone | 23KLB-BH-04/16 0.58) 37.85| 12.05| 0.72] 46.37] 0.62] 0.100] 0038 0.481
16 | 17 |Massive Limestone |23KLB-BH-04/17 0.61| 3765 12.39| 0.77] 46.11] 0.70] 0.140] o028 0.504
17 | 18 |Massive Limestone |23KLB-BH-04/18 066| 381S| 10.55| 0.81] 47.66] 054] o0.100] 0.025] 0458
18 | 19 |Massive Limestone [23KLB-BH-04/19 0.68] 3847) 10.09] 0.76] 47.90] o0.60| 0.120] 0.025] 0.417
19 | 20 |Massive limestone [23KIB-BH-04/20 0.58{ 38.31| 10.77|] 0.85] a7.40 0.58| 0.071] 0.025] 0412
20 | 21 |Massive Limestone [23KLB-BH-04/21 0.72) 3774] 1185| o0.83] 46.59] 0.67] 0.081] 0.038 0.353
21 | 22 |Massive limestone |23KLB-BH 04/22 0.64| 37.72| 1260 0.77] 46,24 0.65| 0.038] 0.028] 0.266
22 | 23 |Massive Limestone |23KLB-BH-04/23 0.60] 36.00] 15,78 0.89] 4450 0.70| 0.045] 0.025| 0.344
23 | 24 |Massive Limestone |23KLB-BH-04/24 0.71| 3586| 16.48] 0.92] 4362 0.92| 0.034] 0.023] 0376
24 | 25 |Massive limestone |23KIB-BH-04/25 0.61| 26.22| 15.60] 1.00] sazs 0.88| 0.050| 0.028] 0.275
25 | 26 |Massive limestone |23KLB-BH-04/26 0.56| 34.70] 19.55| o0.94] 4191 0.94] 0.029] 0.035] 0368
26 | 27 |Massive limestone |23KLB-BH-04/27 0.66| 3457 19.74] 1.0z2] aies 0.93| 0.100{ o0.028] 0.208
27 | 28 |Massive limestone |23KLB-BH-04/28 0.70{ 34.18 20.12| 1.28| 4095 1.28| 0.150| 0.035| 0.197
28 | 29 |Massive limestone |23KLB-BH-04/29 0.64| 33.78| 21.28] 1.15| 4062 119/ 0.130 0.030] o0.185
29 | 30 |Massive Limestone [23KLB-BH-04/30 0.61) 31.68| 2589 1.47] 3740 1.50] 0.190| 0.020| 0.172
30 | 31 [Massive limestone |23KLB-BH-04/31 0.60| 30.40| 2830 1.33] 364s 1.33| 0.250] 0.023] 0.218
31 | 32 |Massive limestone  [23KLB-BH-04/32 0.69| 30.40| 2865 1.40| 36.05 1.42| 0.071| 0.023] 0252
32 | 33 |Massive Limestone |23KLB-BH-04/33 0.58| 30.40] 2845 1.29] 36.40| 1.29| 0.160| 0.020] o0.252
33 | 34 |Massive Limestone |23KLB-BH 04/34 0.62| 29.91| 3019 1.40] 34.91 1.38| 0240 o0.020] 0.277
34 | 35 |Massive Umestone  |23KLB-BH-04/35 0.72| 31.37| 26.41 1.34] 37.23 130 o01go| 0.018 0.298
35 | 36 |Massive Limestone |23KLB-BH-04/36 0.63] 31.68] 26.00 1.34| 37.50 1.34f 0220 0.020] 0.252
36 | 37 |Massive Limestane  |23KLB-BH-04/37 0.74] 31.37| 2673 1.28| 37.08| 1.13] 0.270] 0.023] 0275
37 | 38 |Massive Limestone |23KLB-BH-04/38 0.63| 30.80| 2766 1.41| 36.79 1.01| o0.180] 0.023] 0.227
38 39 [Massive Limestone 23KLB-BH-04/39 0.55| 29.72{ 3037 1.18B| 35.65 0.98] 0.120| o0.025] 0.252
39 | 40 |Massive Limestone |23KLB-BH-04/40 0.78] 35.59| 1712 1.29] 42.94] 088] o110 o.028] 0211
40 | 41 |Massive Limestone |23KLB-BH-04/41 0.81) 30.31] 28.60] 1.22| 36.56] 095 0.110] 0.025 0375
41 | 42 |Massive Limestone |23KLB-BH-04/42 0.65| 3371 21.09 1.31] 40.77| 1.00| 0.140| 0.020] 0229
42 | 43 [Massive Limestone [23KLB-BH-D4/43 0.59) 32.43] 2370 140| 39.41] 092] 019)] 0023 0.298
43 | 44 |Massive Limestone |23KLB-BH-04/44 0.60f 3330| 2163 1.30] 40.56] 0.85| 0.210] 0020 o0.325
44 | 45 |Massive Limestone |23KLB-BH-04/45 072 3258) 2360| 127 39.45] 090 0.1230] 0.023] 0252
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ANNEXURE 04

e
¢
KUDREMUKE CHEMICAL ANALYSIS REPORT OF BOREHOLES SAMPLES
KALBURGI AMALGAMATED LIMESTONE BLOCK, 23BH-05 (45 Samples)
Meters |Lithology Sample No. Fe, 04 LOl| Si0,| ALOs| CaO| MgO| K,O| SO; P,0:
0 1 |Black Soil 23KLB-BH-05/01 14.31] 14.82] 40.28] 13.05| 1254 2.66] 0.610f 0.018| 0.550
1 2 |Massive Limestone 23KLB-BH-05/02 0.48] 3351 21.93 0.96] 41.15 0.69| 0D.061| 0.025] 0.252
2 3 |Massive Limestone 23KLB-BH-05/03 0.58] 30.20f 2531 0.95] 36.88 0.72{ 0.012] 0.028] 0.172
3 4 |Massive Limestone 23KLB-BH-05/04 0.60] 33.34| 22.35 0.90f 40.99 0.7 0.110f 0.023| 0.149
4 5 |Massive Limestone 23KLB-BH-05/05 0.65( 30.26| 29.20 0.95] 36.71 0.73] 0.220f 0.030| 0.252
5 & |Massive Limestone 23KLB-BH-05/06 0,71} 29.84| 30.15 1.00f 35.53 0.83| 0.077| 0.020| 0.252
6 7 |Massive Limestone 23KLB-BH-05/07 0.75] 3089 2780 1.05] 37.13 0.88| 0.110{ 0.023] 0.208
7 8 |Massive Limestone 23KLB-BH-05/08 0.70{ 31.00] 27.15 0.97| 3783 0.80| 0.100{ 0.025]| 0.275
a8 9 |Massive Limestone 23KLB-BH-05/09 0.75] 30.79| 28.05 0.93] 37.29 0.75] 0.230f 0.030| 0.252
2 10 |Massive Limestone 23KLB-BH-05/10 0.88] 31.38| 26.44 1,12} 3817 0.68| 0.160| 0.045! 0.229
10 11 |Massive Limestone 23KLB-8H-05/11 0.69] 32.07| 24.70 1.15f 39.33 0.65| 0.170f 0.023] 0.204
11 12 |Massive Limestone 23KLB-BH-05/12 Q.70 2951 30.92 112 3562 0.73] 0.120] 0.025; 0.167
12 13 |Massive Limestone 23KLB-BH-05/13 0.57] 31.12| 26.86 1.28] 38.00 0.78] 0.088] 0.023| 0.149
13 14 |Massive Limestone 23KLB-BH-05/14 0.64] 3002| 2948 1.22] 36.26 0.84f 0.120f 0.023| 0.229
14 15 |Massive Limestone 23KLB-BH-05/15 0.70{ 31.34| 26.71 1.25] 37.89 0.72] 0.100f 0.035, 0.275
15 16 |Massive Limestone 23KLB-BH-05/16 0.73] 29.86] 30.70 1.31] 3517 0.80f 0.190] 0.028] 0.275
16 17 [Massive Limestone 23KLB-BH-05/17 0.80] 33.65| 21.00 1.28] 4090 0.66| 0.180] 0.040| 0.366
17 18 |Massive Limestone 23KLB-BH-05/18 0.741 33.61| 21.10 1.15] 41.26 0.70] 0.230] 0.030| 0.229
18 19 |Massive Limestone 23KLB-BH-05/19 0.85| 30.74|f 37.71 1.23] 37.08 0.80| 0.310] 0.028| 0.256
19 20 |Massive Limestone 23KLB-BH-D5/20 0.81] 33.25| 21.00 1.61| 40.86 0.65| 0400{ 0.043] 0321
20 21 |Massive Limestone 23KLB-BH-05/21 0.77] 33.585| 20.10 1.44] 4152 0.60] 0.290{ 0.038] 0.252
21 22 |Massive Limestone 23KLB-BH-05/22 0.73] 33.37| 21.65 1.20f 4088 0.57| 0.180] 0.040| 0.275
22 23 |Massive Limestone 23KLB-BH-05/23 0.54f 28189 31.60 1.57] 3469 0.79] 0350 0.028| 0.183
23 24 |Massive Limestane 23KLB-BH-05/24 1.06)f 28.81] 31.25 1.83] 3455 0.81] 0610 0.038] 0.080
24 25 [Massive Limestone 23KLB-BH-05/25 1.00] 28.43] 32.00 1.69] 34.28 0.85| 0.450f{ 0.023] 0.140
25 26 |Massive Limestone 23KLB-BH-05/26 0.90] 29.43| 30.05 1.65] 35.45 0.83| 0400] 0.025| 0.165
26 27 |Massive Limestone 23KLB-BH-05/27 0.94] 2826| 32.75 1.58] 3412 0.28| 0.330( 0.020| 0.160
27 28 |Massive Limestone 23KLB-BH-05/28 0.85| 2969| 29.47 1.60] 3584 0.80| 0:420] 0.023| 0.188
28 29 |Massive Limestone 23KIB-BH-05/29 1.08] 2754] 34.05 1.79] 33.00 0.90] 03600 0.015] 0.195
29 30 |Massive Limestone 23KLB-BH-05/30 1.00] 28.01] 32.826 2,000 33.50 0.93] 0430 0.020f 0.174
30 31 |Massive Limestone 23KLB-BH-05/31 0.95| 2890| 31.00 1.90] 3475 0.86] 0450] 0.023] 0.135
31 32 |Massive Limestone 23KLB-BH-05/32 1.20] 27.84| 33.12 1.81| 2350 0.81] 0520( 0.035| 0.103
32 33 |Massive Limestone 23KLB-BH-05/33 0.80] 2883| 31.56 1.66| 3469 0.78] 0260] 0.025] 0.137
33 34 [Massive Limestone 23KLB-BH-05/34 0.95] 28.06| 32.85 1.54] 3405 0.89] 0.200] 0.028| 0.149
34 35 |[Massive Limestone 23KLB-BH-05/35 1.14f 26.87| 36.15 1.221 3209 0.93| 0.140{ 0.025| 0.185
35 | 36 |Massive Limestone |23KLB-BH-05/36 0.76] 2963] 30.43| 1.12| 3579 0.80| 0.100| 0.020] 0.160
36 37 |Massive Limestone 23KLB-BH-05/37 0.70] 3042| 2864 1.14] 36954 071 0100f 0.020] 0.213
37 38 |Massive Limestone 23KLB-BH-05/38 0.71] 29.50| 30.72 1.20] 35.75 0.78] 0092 0.018] 0.151
38 39 |Massive Limestone 23KLB-BH-05/39 0.78] 2905 31.45 1.12] 3540 0.72| 01200 0.023] 0.188
39 | 40 |Massive Limestone |23KLB-BH-05/40 0.71| 29.80| 29.66| 1.43| 3620 0.80| 0170 0.023] 0.220
40 41 |Massive Limestone 23KLB-BH-05/41 0.66] 3025| 2858 1.29] 32695 0.71] 0.280] 0.030] 0.218
41 47 [Massive Limestone 23KIB-BH-05/42 1.10] 3166| 25.70 1.17| 38.42 0.69] 0140 0.025| 0.163
42 43 |Massive Limestone 23KLB-BH-05/43 0.70] 32.24| 24.35 1.03] 39.50 0.66] 0200 0.020] 0.151
43 44 |Massive Limestone 23KLB-BH-05/44 0.68| 33.34| 21.84 1.15] 41.00 0.68| 0110 0.020{ 0.1%0
44 45 |Massive Limestone 23KLB-BH-05/45 0.61| 3555| 16.95 1.06] 43.78 0.59] 0.140] 0.023| 0.215
Page 5
Date: 31 244 k k';/ (Ravindra Babu B)
Manager({PT)




ANNEXURE 05

INTERNAL CHECK SAMPLE ANALYSIS REPORT OF BOREHOLES
KUDREMUE SAMPLES

KIOCL Limited, Mineral Exploration Laboratory, BFU, Mangalore,
A= Internal Check Sample Analysis Results - KALB
Block No. 23
SL No. Sample No. Fe203 LOI Si02 AIzOg Ca0 MgO Kzo PEOS 503
1 |23KLB-BH-01/05 046| 38.27| 1042) 0.80| 47.14] 0.56] 0300] 0.710] 0.0is
2 |23KLB-BH-01/17 064 30.92| 2866 1.18| 36.28| 0.80| 0.140| 0366] 0.020
3 |23KLB-BH-01/31 069 34.24] 1942 1.26] 4158] 060 0.200] 0.366] 0.020
4  |23KLB-BH-01/38 095| 2823 3277| 2.00| 3338 0.0 0.240] 0275 0.015
5 |23KLB-BH-02/04 0.88| 31.64] 26.08/ 120/ 3777 0.76] 0.160] 0.229] 0.020
6 |23KLB-BH-02/12 086] 2994 29.55| 1.30| 3592| 0.84] 0240 0.252] 0.020
7 |23KLB-BH-02/20 0.54| 38.88| 9.20] 1.32| 4806/ 066 0.100] 0.208] 0025
8 |23KLB-BH-02/31 098] 28.82| 3146/ 188 3432 080] 0320 0.275] 0025
9  |23KLB-BH-02/40 080] 29.38] 3048 156/ 35.11| 084 0320 0275 0028
10 |23KLB-BH-03/07 0.60] 29.54]| 31.28] 146| 3536 0.75| 0.040] 0.137] 0035
11 |23KLB-BH-03/19 058] 3248 24.77) 1.10] 39.28] 048] 0.080 0.137] 0.023
12 |23KLB-BH-03/27 0.68] 32.11) 2528 1.26] 38.80] 0.60| 0.160] 0321] 0023
13 [23KLB-BH-03/34 0.80| 31.05] 26.66] 1.60| 37.66] 0.76] 0.220] 0229 0020
14 |23KLB-BH-03/41 0.78| 27.88] 33.28) 160| 3346 080 0.240] 0229 0.028
15 |23KLB-BH-04/06 062| 36.51] 14.61] 0.78| 45.02| 066 0.140] 0458] 0030
16 |23KLB-BH-04/14 056| 3578 16.50| 1.80| 43.52] 066 0.100] 0.504] 0.030
17 |23KLB-BH-04/26 0.50| 34.82] 19.52| 096 42.06] 0.88] 0.030] 0275 0.030
18 |23KLB-BH-04/42 0.62] 33.85| 21.20/ 1.28| 40.56] 094 0.120] 0.252] 0023
19 |23KLB-BH-05/04 0.58] 3342 22.32| 088 40.92] 066 0.120] 0.183] 0015
20 |23KLB-BH-05/15 0.75| 3144| 26.60| 1.32| 37.66] 070 0.100] 0321] 0025
21 |23KLB-BH-05/28 0.88) 29.76] 29.60| 1.55| 35.65| 074 0.460] 0.229] 0015
22 |23KLB-BH-05/36 0.80| 2983| 3030, 1.15| 3562 0.80] 0120 0208 0020
23 | 23KLB-BH-05/44 0.66] 33.25| 21.98| 110 40.84] 066 0.100] 0.229] 0025
et
Date: 9.1-24 (Ravindra Babu)

Manager(PT)
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KUDREMUKH

COMPARISION OF PRIMARY CHECK SAMPLES AND INTERNAL CHECK SAMPLES ANALYSIS OF BOREHOLES

ANNEXURE 06

SINo Sample No Ca0 MgO Si02 Al203 Fe203 K20 LOI P205 S03

PRI INT DIFF PRI INT DIFF PRI INT DIFF PRI INT DIFF PRI INT DIFF PRI INT DIFF PRI INT DIFF PRI INT DIFF PRI INT DIFF
1 23KLB-BH-01/05 | 46.98 47.14 0.16 0.52 0.56 0.04 10.59 1042 -0.17 0.85 0.80 -0.05 0.42 0.46 0.04 0.28 0.30 0.02 38.38 38.27 -0.11 0.69 0.71 0.02 0.02 0.02 -0.01
2 23KLB-BH-01/17 | 36.45 36.28 -0.17 0.76 0.80 0.04 28.55 28.66 0.11 1.25 118 -0.07 0.59 0.64 0.05 0.13 0.14 0.01 30.88 30.92 0.04 0.35 0.37 0.02 0.02 0.02 0.01
3 23KLB-BH-01/31 | 41.70 41.58 -0.12 0.62 0.60 -0.02 19.54 19.42 -0.12 122 1.26 0.04 0.67 0.69 0.02 0.19 0.20 0.01 34.40 34.24 -0.16 0.35 0.37 0.02 0.02 0.02 0.00
4 23KLB-BH-01/38 | 33.54 33.38 -0.16 0.88 0.90 0.02 33.00 32.77 -0.23 1.93 2.00 0.07 0.90 0.95 0.05 0.22 0.24 0.02 28.03 28.23 0.20 0.28 0.27 -0.01 0.02 0.02 -0.01
5 23KLB-BH-02/04 | 37.95 37.77 -0.18 0.74 0.76 0.02 26.19 26.08 -0.11 1.25 1.20 -0.05 0.89 0.88 -0.01 0.14 0.16 0.02 3157 31.64 0.07 0.22 0.23 0.01 0.03 0.02 -0.01
6 23KLB-BH-02/12 | 36.11 35.92 -0.19 0.80 0.84 0.04 29.31 29.55 0.24 1.33 130 -0.03 0.84 0.86 0.02 0.23 0.24 0.01 30.10 29.94 -0.16 0.22 0.25 0.03 0.02 0.02 0.00
7 23KLB-BH-02/20 | 47.91 48.06 0.15 0.64 0.66 0.02 9.15 9.20 0.05 137 132 -0.05 0.58 0.54 -0.04 0.12 0.10 -0.02 39.04 38.88 -0.16 0.18 0.21 0.03 0.02 0.03 0.01
8 23KLB-BH-02/31 | 34.41 34.32 -0.09 0.77 0.80 0.03 31.64 31.46 -0.18 1.96 1.88 -0.08 0.92 0.98 0.06 0.29 0.32 0.03 28.70 28.82 0.12 0.23 0.27 0.05 0.02 0.03 0.00
9 23KLB-BH-02/40 | 35.20 35.11 -0.09 0.86 0.84 -0.02 30.60 30.48 -0.12 1.50 1.56 0.06 0.85 0.80 -0.05 0.29 0.32 0.03 29.28 29.38 0.10 0.25 0.27 0.02 0.02 0.03 0.01
10 23KLB-BH-03/07 | 35.50 35.36 -0.14 0.69 0.75 0.06 31.15 31.28 0.13 1.42 1.46 0.04 0.65 0.60 -0.05 0.04 0.04 0.00 29.41 29.54 0.13 0.19 0.14 -0.05 0.03 0.04 0.01
11 23KLB-BH-03/19 | 3947 39.28 -0.19 0.52 0.48 -0.04 24.65 24.77 0.12 112 110 -0.02 0.55 0.58 0.03 0.08 0.08 0.00 32.36 32.48 0.12 0.20 0.14 -0.06 0.02 0.02 0.00
12 23KLB-BH-03/27 | 38.79 38.80 0.01 0.60 0.60 0.00 25.13 25.28 0.15 1.30 1.26 -0.04 0.70 0.68 -0.02 0.15 0.16 0.01 31.96 32.11 0.15 0.25 0.32 0.07 0.02 0.02 0.00
13 23KLB-BH-03/34 | 37.59 37.66 0.07 0.72 0.76 0.04 26.54 26.66 0.12 156 1.60 0.04 0.89 0.80 -0.09 0.22 0.22 0.00 31.23 31.05 -0.18 0.21 0.23 0.02 0.02 0.02 0.00
14 23KLB-BH-03/41 | 33.61 33.46 -0.15 0.78 0.80 0.02 33.41 33.28 -0.13 1.62 1.60 -0.02 0.89 0.78 -0.11 0.23 0.24 0.01 28.07 27.88 -0.19 0.20 0.23 0.03 0.02 0.03 0.01
15 23KLB-BH-04/06 | 44.88 45.02 0.14 0.62 0.66 0.04 14.77 14.61 -0.16 0.83 0.78 -0.05 0.60 0.62 0.02 0.12 0.14 0.02 36.68 36.51 -0.17 0.41 0.46 0.05 0.02 0.03 0.01
16 23KLB-BH-04/14 | 43.66 43.52 -0.14 0.69 0.66 -0.03 16.58 16.50 -0.08 0.82 1.80 0.98 0.55 0.56 0.01 0.10 0.10 0.00 35.91 35.78 -0.13 0.45 0.50 0.06 0.03 0.03 0.01
17 23KLB-BH-04/26 | 4191 42.06 0.15 0.94 0.88 -0.06 19.55 19.52 -0.03 0.94 0.96 0.02 0.56 0.50 -0.06 0.03 0.03 0.00 34.70 34.82 0.12 0.21 0.27 0.07 0.04 0.03 -0.01
18 23KLB-BH-04/42 | 40.77 40.56 -0.21 1.00 0.94 -0.06 21.09 21.20 0.11 131 1.28 -0.03 0.65 0.62 -0.03 0.14 0.12 -0.02 33.71 33.85 0.14 0.23 0.25 0.02 0.02 0.02 0.00
19 23KLB-BH-05/04 | 40.79 40.92 0.13 0.67 0.66 -0.01 22.35 22.32 -0.03 0.90 0.88 -0.02 0.60 0.58 -0.02 0.11 0.12 0.01 33.34 33.42 0.08 0.15 0.18 0.03 0.02 0.02 -0.01
20 23KLB-BH-05/15 | 37.89 37.66 -0.23 0.72 0.70 -0.02 26.71 26.60 -0.11 1.25 132 0.07 0.70 0.75 0.05 0.10 0.10 0.00 31.34 31.44 0.10 0.27 0.32 0.05 0.04 0.03 -0.01
21 23KLB-BH-05/28 | 35.84 35.65 -0.19 0.80 0.74 -0.06 29.47 29.60 0.13 1.60 1.55 -0.05 0.85 0.88 0.03 0.42 0.46 0.04 29.69 29.76 0.07 0.19 0.23 0.04 0.02 0.02 -0.01
22 23KLB-BH-05/36 | 35.79 35.62 -0.17 0.80 0.80 0.00 30.43 30.30 -0.13 112 115 0.03 0.76 0.80 0.04 0.10 0.12 0.02 29.63 29.83 0.20 0.16 0.21 0.05 0.02 0.02 0.00
23 23KLB-BH-05/44 | 41.00 40.84 -0.16 0.68 0.66 -0.02 21.84 21.98 0.14 1.15 110 -0.05 0.68 0.66 -0.02 0.11 0.10 -0.01 33.34 33.25 -0.09 0.19 0.23 0.04 0.02 0.03 0.01




ANNEXURE 07
KUDREMUKH EXTERNAL CHECK SAMPLE ANALYSIS REPORT OF BOREHOLES

SUPERINTENDENCE COMPANY OF INDIA PRIVATE LIMITED [(BR8)

LABEORATORY :
PLOT NO. ¥-23, BLOCK-ER. SECTOR-V, SALT LAKE CITY, KOLKATA-700 091 (An 15O 9001
@ : (D33) 2357-467 1/ 4681 /5039 [ 5042 @ Fax : (033) 2357- 4806
E-mail : supind201 9@gmall.com / supind50@yahoo.co.in
Website | www.superintendencecoindia.com

GSTIN : 19AAECS3740C22J

2015 Certled)

Form No.: SUP/T/7.8F1
Issue date: 06.02.2019

TEST REPORT Amend — 1 dt 02.05.2019
Page 5 of 12

Name & Address of Customer : KIOCL LIMITED
1I Block, Koramangala, Bengaluru — 560 034

‘Sample forwarding letter No. & Date : KIOCL/TS/F 757/C-910/1327 de.01.07.2023
Date of receipt of sample : 22.12.2023
Test performed on : 22.12.2023 vo 03.01.2024
Material: : Lime Stone
ULR-TCB806624000000002F

Test Report No: N-1036 dated: 03.01.2024

I. Chemical Testing
1. Ores & Minerals

1= Method Test Result
s1 Specific Specification against N = o ) ]
g Test which tests are 23K1B- | 23KLB- 23KLB- 23KLB-BH- | 23KLB-BH- | 23KIB-BH-
No. Performed Pﬁl‘fﬁl’med BH-0105 BH-01M17 BH-01/31 01/38 0204 02Nz
15: 1760 | T 17 L 19 20 21
1. siope | ERREE R o712 25.70 16.04 27.54 23.67 25.60
2. | cao% 4938 39.61 4529 36.88 4026 3971
5 | Meo% | pumpesz, | 010 0.40 0.20 0.60 0.70 0.10
4. Fez(),% RA-2017 0.54 123 0.72 1.47 0.44 0.54
5. ALO% | 091 111 1.51 301 123 123
6. KaO% 5 B0 0.112 0.195 0314 0.544 0.305 0291
7.7 | NaO% RA-2015 0235 0304 0.389 0.404 0.304 0.305
8. | Lo |STSNCDAM | 3867 | 3096 | 3474 2822 31.85 3111
Te%ed by: e il N Authorised Signawgry
!.-' " = ; /'
.Z. Haque, D S. Ghosh % T Akuli

(Technical Manager)
Continued in page——06
Note : 1) This report refers to the values obtained at the time of testing and results relate 1o the items tested. ]

2) This Report shall not be reproduced in part or full without written permission cf the management.
3) Liability for retumn of samples ceases after 15 days from the date of test report,



ANNEXURE 07
KUDREMUKH EXTERNAL CHECK SAMPLE ANALYSIS REPORT OF BOREHOLES

£ <E

SUPERINTENDENCE COMPANY OF INDIA PRIVATE LIMITED

NAME I QUALTY CONTRO- LABORATORY :
PLOT NO. ¥ 23, BLOCK-EP, SECTOR-Y, SALT LAKE CITY, KOLKATA-700 091 [An SO 9001 - 2015 Conficd)
i ! (D33) 2357-45671/ 4681 | 5039 / 5042 & Fax : [033) 2357- 4806
E-rmail : supind201 9epgmail.com [ supind50eyahoo.co.in
Website | www.superntendencecoindia.com

GSTIN : 1SAAECS3740C22)

Form No.: SUP/T/T 8/F1
Istue date: 06.02.2019

-I-EST REPORT Amend - 1 dt 02.052019
Page 7 of 12
‘Name & Address of Customer : KIOCL LIMITED
IT Block, Koramangala, Bengaluru — 560 034
Sample forwarding letrer No. & Date : KIOCL/TS/F-757/C 910/1327 dr.01.07.2023
Date of receipt of sample : 22.12.2023
Test p?rfcrmed on 1 22.12.2023 to 03.01.2024
Material: : Lime Stone

ULR-TC806624000000002F

Test Report No: N-1036 dated: 03.01.2024

I. Chemical Testing
1. Ores & Minerals

Test Method e o o e
s Specific | Specification against | TostHemikt
s Test which tests i Kig- KLB-BH H- 3
No. are 23K1.B- 23K1B- 23K - [ <
Performed performed BiH-02/20 BH-02/31 [ BI1-02/40 = 03/07 H H?!ﬁ?"- 23*‘015:?;?“-
[ —— 1S: 1760 I I e R R e =
| (P-IVI99T, RA- | ol 7 & 2 =
- 1, - » v =+
r L | si0% o019 17.41 2838 27.59 29.12 21.61 19.08
2. | ca0% 43.90 36.89 38.02 37.21 220 | 4158 |
| 3. | mgo% @-1y1992, 000 | 04 | 030 | o040 | o33 2.38
: RA-2017 T e
_4. 1 jc}();% 0.75 0.89 0.86 0.62 0.54 0.63
5. | ALO% L 215 2.67 168 | 166 | 124 | 103
6 | KO% | s 0s07/1080 0.343 0.510 0.369 0347 | 0202 | o278
' RA-2015 O e I e | o
7. | Na0% 0.363 0.370 0.328 0270 0.167 0220
IS: 1760 (P-IY1991 | e = i,
: {_s. 1.0.1% HX St 33.92 | 2882 | 3008 29.57 33.25 33.76
Tested by: e e ion
Y’ ) Authorised Signatpry
i
gow Dehesi o LA, o : C@S —
Z.Haque, D.S.Ghosh, P.Sen S. Akuli
(Technical Manager)

Continued in page—---—-08

2) This Report shall not be reproduced in part or full without written permission of the management.

_| Note: 1) This report refers to the values obtained at the time of testing and results relate to the items tested.
3) Liability for return of samples ceases after 15 days from the date of test report. |



ANNEXURE 07
KUDREMUKH EXTERNAL CHECK SAMPLE ANALYSIS REPORT OF BOREHOLES

SUPERINTENDENCE COMPANY OF INDIA PRIVATE LIMITED

LABORATORY :

PLOT NO. ¥-23, BLOCK-EP. SECTOR V. SALT LAKE CITY, KOLKATA-700 D91 AN B0 9001 . 2015 Contled)
&1 (033) 2357-4671/ 4681 / 5039 ] 5042 @ Fax - (033) 2357- 4806
f-mail : supind201 9wgmail.com / supinaS0@yahoo.co.in
Website : www.superintendencecoindia.com

GSTIN : 1SAAECS3740C27.)

Form No.: SUP/T/7.8/F1

Issue date: 06.02.2019
TEST REPORT Amend —1 dt. 02.052019
Page 09 of 12

Name & Address of Customer : KIOCL LIMITED
; IT Block, Koramangala, Bengaluru — 560 034

Sample forwarding letter No. & Date : KIOCL/TS/F-757/C-910/1327 dr.01.07.2023

Date of receipt of sample : 22.12.2023

Test performed on : 22.12.2023 o0 03.01.2024

Material: : Lime Stone

ULR-TC806624000000002F

Test Report No: N-1036 dated: 03.01.2024

I. Chemical Testing
___ 1. Ores & Minerals

[ Test Method | ) 'r_ R‘ 1— - o
s Specific Specification against )i - _ __es_t_ e_s-u-t_'_ o o i
No. Test which tests are 23IKLB- 2KIB- | 23KLB- 23K1B-BH- [_?:SKLB-BH- 23KLB-BH-
Performed performed BH-03/54 | BH-03M1 BH-04/06 04/14 0426 04742
—_ I _ThiNg | =% | 30 R % 1 & ]
1. Si0,% (P'm";:f.:' RA- | 2400 | 2032 12.76 14.63 17.85 20.85
3 Ca0% 4039 36.11 4725 4375 4427 40.78
3. | Mgow ®-my1992, 060 | 120 020 040 | 030 | 1o
4. | Fe0:% RA-2017 0.68 0.89 0.50 0.54 0.68 126
5. ALOY% 1.51 2.11 1.15 1.50 116 | 224 |
6. | Ki0% 15:9497/1980 0319 | 0448 | 0.s1 0.284 0279 0306
% Na,0% RA-2015 0232 0.245 0.190 0210 0224 | o242 |
T B N e (W B . |
8. | Loi% |IS s 2 otm | e | sves 37.08 34.34 32.62
k Tested by: o o * Authorised El_gn_a\l‘::ol; ol
T Dehosh A A, ' ="
Z.Haque, D.S.Ghosh, P.Sen ° S. Akuli
(Technical Manager)

Continued in page—---—10

Note : 1) This report refers to the values obtained at the time of testing and results relate to the items tested.
2) This Report shall not be reproduced in part or full without written permission of the management.
3) Liability for return of samples ceases after 15 days from the date of test report.



ANNEXURE 07
EXTERNAL CHECK SAMPLE ANALYSIS REPORT OF BOREHOLES

—]
KUDREMUKH

SUPERINTENDENCE COMPANY OF INDIA PRIVATE LIMITED

LABORATORY :

PLOT NO. Y-23, BLOCK-EP SECTOR-V, SALT LAKE CITY, KOLKATA-700 091
& ; [D33) 2357-44671/ 4681 | 5039 / 5042 e Fax | (033) 2357- 4806
E-mail : supind2012@gmail.com / supinds0cyahoo.co.in
Website | www.superintendencecoindia.com

GSTIN : 19AAECS3740C2ZJ

A NAME ™ w§§ co"-rROl-

(A 150 5001 . 2075 Cermtea)

Form No.: SUP/T/7.8/F1
Issuc date: 06.02.2019

MNote :

e i

TEST REPORT Amend - 1.dt. 02.05.2019
Page 11 of 12
Name & Address of Customer : KIOCL LIMITED
I Block, Koramangala, Bengaluru — 560 034
Sample forwarding letter No. & Date : KIOCL/TS/F-757/C-910/1327 de.01.07.2023
Date of receipt of sample 1 22.12.2023
- Test performed on 1 22.12.2023 10 03.01.2024
Material: : Lime Stone
ULR-TC806624000000002F
Test Report No: N-1036 dated; 03.01.2024
I. Chemical Testing
o 1. Ores & Minerals g =
- y 'I.‘eu Me"had Test Result
SL Specific | Specification against _1]
No Test which tests are 23KLB-BH- | 23KLB-BH- | 23K1B-BH- | 23KIB-BH- | 23KLB-BH-
" | Performed performed 05/04 0515 05728 05436 05724
: 18: 1760 [ 35 ~ah 37 38
1. Si0.% (P'"yzlgf;' Pihe 2138 3321 2727 27.95 19.92
2. Ca0% 41.33 41.19 38.14 38.43 43.15
3. MgO% (P-ITTY/1992, 0.60 0.20 0.50 0.10 020
4. Fe:0:% RA-2017 0.68 0.62 0.75 0.68 0.58
5 AlLO:% 1.12 1.64 1.81 1.14 137
R - = PO el =
6.-___ K;0% 1S: 9497/1980 '_0.214 0.306 0.341 0334 0.249
7 Na,0% A1 0.183 0252 0301 0.304 0.208
i BB - 1S: 1760 (P-1)/1991 | = o<
8 L.O.I% 33.79 1.90 30.10 30.23 33.63
L RA-2017 2 Q== ) =aaee )
Tesged by: R Authorised Sig‘n.egry
~ DeheZha Al s , =
Z.Haque, D.S.Ghosh, P.Sen T Akuli
(Technical Manager)
Continued in page ——12

1) This report refers to the values obtained at the time of testing and results relate to the items tested.
2) This Repart shall not be reproduced in part or full without written permission of the management,
3) Liability for return of samples ceases after 15 days from the date of test report.



‘l‘_- ANNEXURE 08
—
‘== COMPARISION OF PRIMARY CHECK SAMPLES AND EXTERNAL CHECK SAMPLES ANALYSIS OF BOREHOLES
KUDREMUKH
SLNo Sample No. Fe,0; Lol Sio, Al,0; Ca0 MgO K,0 S0; P,0;5
PRI | EXT | DIFF | PRI EXT | DIFF| PRI EXT | DIFF | PRI | EXT | DIFF | PRI EXT | DIFF | PRI | EXT | DIFF | PRI | EXT | DIFF | PRI | EXT | DIFF| PRI | EXT | DIFF

1 23KLB-BH-01/05 | 0.42 | 0.54 | 0.12 | 38.38 | 38.67 | 0.29] 10.59 | 9.72 ] -0.87 | 0.85] 0.91] 0.06 | 46.98 | 49.38] 2.4 | 0.52] 0.1 | -0.42]0.280] 0.112] -0.168] 0.020] 0.143] 0.123] 0.692] 0.055 | -0.637
2 23KLB-BH-01/17 | 0.59 | 1.23 | 0.64 | 30.88 | 30.96 | 0.08 ] 28.55| 25.7 ]| -2.85] 1.25] 1.11] -0.14 | 36.45] 39.61] 3.16 | 0.76 | 0.4 | -0.36 ] 0.130] 0.195] 0.065 | 0.015] 0.208) 0.193] 0.346] 0.051 | -0.295
3 23KLB-BH-01/31 | 0.67 | 0.72 | 0.05 | 34.40 | 34.74 | 0.34] 19.54 | 16.04] -3.5 | 1.22| 1.51] 0.29 | 41.70 | 45.29 ] 3.59 | 0.62| 0.2 | -0.42] 0.190] 0.314] 0.124 ]| 0.023] 0.218] 0.196] 0.348] 0.032 | -0.316
4 23KLB-BH-01/38 | 0.90 | 1.47 | 0.57 | 28.03 | 28.22 | 0.19] 33.00 | 27.54] -5.46 ] 1.93| 3.11| 1.18 | 33.54 | 36.88] 3.34 | 0.88] 0.6 | -0.28 ] 0.220] 0.544] 0.324 | 0.020] 0.354] 0.334] 0.284| 0.031 | -0.253
5 23KLB-BH-02/04 | 0.89 | 0.44 | -0.45| 31.57 | 31.85] 0.28 ] 26.19 | 23.67 ] -2.52 | 1.25] 1.23 | -0.02 | 37.95] 40.26 ] 2.31 | 0.74] 0.70 | -0.04 ] 0.140] 0.305] 0.165 | 0.025] 0.060] 0.035] 0.220] 0.046 | -0.174
6 23KLB-BH-02/12 | 0.84 | 0.54 | -0.3 | 30.10 | 31.11 ] 1.01} 29.31| 25.6 ]| -3.71] 1.33 ] 1.23| -0.1 | 36.11] 39.71] 3.6 | 0.80] 0.10] -0.7 ] 0.230] 0.291] 0.061 | 0.018] 0.490] 0.473] 0.222] 0.044 | -0.178
7 23KLB-BH-02/20 | 0.58 ] 0.75] 0.17 | 39.04 | 33.92|-5.12] 9.15 | 17.41] 8.26 | 1.37| 2.15] 0.78 | 47.91| 43.9 | -4.01] 0.64| 0.1 | -0.54 ] 0.120} 0.343] 0.223 ] 0.020] 0.330) 0.310§ 0.181} 0.034 | -0.147
8 23KLB-BH-02/31 | 0.92 ] 0.89 | -0.03 | 28.70 | 28.82 | 0.12 ] 31.64 | 28.38] -3.26 | 1.96 | 2.67 | 0.71 | 34.41| 36.89 ] 2.48 | 0.77] 0.4 | -0.37 ] 0.290] 0.510] 0.220 | 0.023] 0.333] 0.311 0.229} 0.053 | -0.176
9 23KLB-BH-02/40 | 0.85] 0.86 | 0.01 | 29.28 | 30.08 | 0.80] 30.60 | 27.59] -3.01] 1.50 | 1.68 | 0.18 | 35.20 | 38.02 ] 2.82 | 0.86] 0.3 | -0.56 ] 0.290] 0.369] 0.079 ]| 0.023] 0.243] 0.221] 0.252] 0.054 | -0.198
10 | 23KLB-BH-03/07 | 0.65] 0.62 | -0.03 | 29.41] 29.57 ] 0.16 | 31.15| 29.12 | -2.03 | 1.42] 1.66| 0.24 | 35.50 | 37.21| 1.71 ] 0.69| 0.4 | -0.29] 0.036] 0.347] 0.311 | 0.028] 0.330} 0.303} 0.192] 0.058 ] -0.134
11 | 23KLB-BH-03/19 | 0.55] 0.54 | -0.01 | 32.36 ] 33.25 ] 0.89| 24.65| 21.61| -3.04] 1.12] 1.24| 0.12 | 39.47 | 42.20| 2.73 ] 0.52] 0.33 ] -0.19] 0.076] 0.202] 0.126 | 0.020§ 0.250} 0.230} 0.197] 0.031 ] -0.166
12 | 23KLB-BH-03/27 | 0.70 ] 0.63 | -0.07 | 31.96 ] 33.76 | 1.80 | 25.13 | 19.08 | -6.05] 1.30| 1.03 ] -0.27 ] 38.79 | 41.54 | 2.75 ] 0.60| 2.88 | 2.28 ]| 0.150] 0.278] 0.128 ] 0.023] 0.260} 0.238} 0.252| 0.03 | -0.222
13 | 23KLB-BH-03/34 | 0.89 ] 0.68 ] -0.21 | 31.23 ] 31.53 ] 0.30 | 26.54 24 -2.54] 1.56 | 1.51] -0.05] 37.59 | 40.39| 2.8 | 0.72] 0.6 | -0.12 ] 0.220] 0.319] 0.099 | 0.018] 0.310] 0.293] 0.206| 0.034 | -0.172
14 | 23KLB-BH-03/41 | 0.89 ] 0.89 0 28.07 | 29.05] 0.98] 33.41 ) 29.32 | -4.09 ] 1.62 | 2.11] 0.49 | 33.61| 36.11| 2.5 | 0.78| 1.2 | 0.42 | 0.230} 0.448] 0.218 | 0.023] 0.183] 0.161] 0.204] 0.083 | -0.121
15 | 23KLB-BH-04/06 | 0.60] 0.50 | -0.1 | 36.68 ] 37.46] 0.78] 14.77 | 12.76 | -2.01] 0.83 ] 1.15| 0.32 | 44.88 | 47.25| 2.37 ] 0.62| 0.2 | -0.42] 0.120] 0.151] 0.031 § 0.023] 0.170} 0.148} 0.412] 0.022 ] -0.390
16 | 23KLB-BH-04/14 | 0.55] 0.54 | -0.01 | 35.91] 37.08 | 1.17] 16.58 | 14.63 | -1.95] 0.82 ] 1.5 | 0.68 | 43.66 | 43.75] 0.09 ]| 0.69 | 0.40 | -0.29 ] 0.098] 0.284] 0.186 | 0.025] 0.190} 0.165] 0.447| 0.023 | -0.424
17 | 23KLB-BH-04/26 | 0.56 ] 0.68 | 0.12 | 34.70 | 34.84 ] 0.14 ] 19.55] 17.85| -1.7 | 0.94 | 1.16 | 0.22 | 41.91 | 44.27 | 2.36 | 0.94] 0.3 | -0.64] 0.029] 0.279] 0.250 | 0.035] 0.130} 0.095} 0.208] 0.059 | -0.149
18 | 23KLB-BH-04/42 | 0.65] 1.26 | 0.61 | 33.71] 32.62 | -1.09] 21.09 | 20.85| -0.24 ] 1.31 | 2.24| 0.93 | 40.77 | 40.78 ] 0.01 | 1.00| 1.01 ] 0.01 ] 0.140] 0.306] 0.166 | 0.020§ 0.333} 0.313} 0.229] 0.067 | -0.162
19 | 23KLB-BH-05/04 | 0.60 ] 0.68 | 0.08 | 33.34] 33.79 ] 0.45] 22.35) 21.38 | -0.97] 0.90 | 1.12| 0.22 | 40.79 | 41.33 | 0.54 | 0.67 ] 0.6 | -0.07] 0.110] 0.214] 0.104 | 0.023] 0.137} 0.115} 0.149] 0.067 | -0.082
20 | 23KLB-BH-05/15 | 0.70 | 0.62 | -0.08 | 31.34 | 31.90 ] 0.56 | 26.71 | 33.21] 6.5 | 1.25] 1.64| 0.39 | 37.89 | 41.19] 3.3 | 0.72] 0.20 ] -0.52 ] 0.100] 0.306] 0.206 | 0.035] 0.193] 0.158] 0.275] 0.031 | -0.244
21 | 23KLB-BH-05/28 | 0.85] 0.75] -0.1 | 29.69 | 30.10 | 0.41 | 29.47 | 27.27] -2.2 | 1.60| 1.81] 0.21 | 35.84 | 38.14] 2.3 | 0.80] 0.50 ] -0.3 ] 0.420] 0.341] -0.079] 0.023] 0.369] 0.347] 0.188] 0.025 | -0.163
22 | 23KLB-BH-05/36 | 0.76 | 0.68 | -0.08 | 29.63 | 30.23 | 0.60 | 30.43 | 27.95] -2.48 ] 1.12 | 1.14 | 0.02 | 35.79 | 38.43] 2.64 | 0.80] 0.10 ] -0.7 ] 0.100] 0.334] 0.234 ] 0.020] 0.356] 0.336] 0.160} 0.082 | -0.078
23 | 23KLB-BH-05/44 | 0.68 ] 0.58 | -0.1 | 33.34 ] 33.63] 0.29 | 21.84 | 19.92] -1.92 | 1.15] 1.37| 0.22 | 41.00 | 43.15] 2.15 ] 0.68] 0.2 | -0.48 ] 0.110] 0.249] 0.139] 0.020] 0.393] 0.373] 0.190} 0.033 | -0.157
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NABL certificate of Mineral Exploration Laboratory of KIOCL Ltd.

“ % National Accreditation Board for
: ’!:5 ! Testing and Calibration Laboratories

NABL

CERTIFICATE OF ACCREDITATION
KIOCL LIMITED - PROCESS CONTROL LABORATORY

has been assessed and accredited in accordance with the standard

ISO/IEC 17025:2017

"General Requirements for the Competence of Testing &
Calibration Laboratories"

for its facilities at
PANAMBUR, MANGALORE, DAKSHIN KANNAD, KARNATAKA, INDIA

in the field of

TESTING

Certificate Number: TC-10525

Issue Date: 13/04/2022 Valid Until: 12/04/2024

This certificate remains valid for the Scope of Acereditation as specified in the annexure subject to continued
satisfactory compliance to the above standard & the relevant requirements of NABL.
(To see the scope of accreditation of this laboratory, you may also visit NABL website www.nabl-india.org)

Name of Legal Identity : KIOCL Limited

Signed for and on behalf of NABL

/Q.A-[AMQM/—_
N. Venkateswaran
Chief Executive Officer
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NABL certificate of Mineral Exploration Laboratory of KIOCL Ltd.

S\, AN : itati
SN 2 National Accreditation Board for
e NaBL

Laboratory Name :

Accreditation Standard

Certificate Number
Validity

SCOPE OF ACCREDITATION

ANNEXURE 09

Testing and Calibration Laboratories

KIOCL LIMITED - PROCESS CONTROL LABORATORY, PANAMBUR, MANGALORE, DAKSHIN

KANNAD, KARNATAKA, INDIA
ISO/IEC 17025:2017
TC-10525

13/04/2022 to 12/04/2024

Page No
Last Amended on

lof2

Compeonent, parameter or | Test Method Specification
characteristic tested / against which tests are
S.No Discipline | Group Materials or Products tested Specific Test Performed / performed and [ or the
Tests or type of tests techniques [ equipment
performed used
Permanent Facility
1 IEJT:EN;{ELNS_‘ ORES & Alumino Silicate Refractory material Potassium as K20 125‘}:]1-%10? (Part 9): 1987 Ra:
2 ;T’f;llgf; ORES & Alumino Silicate Refractory material Sodium as Na20 g}}jm? (Part 9): 1987 RA:
3 EHERICAL- ORES.S Alumino Silicate Refractory material Alimina as Al203 I5 12107 (Part 3)
4 Ed?:;llgt; QRES & Alumina Silicate Refractary material Ferric Oxide as Fe203 Izs"}ﬁm? fPeEe) 108 T RN
5 ;’;ﬁggﬂ: ORES & Aluming Sillcate Refractory matetial Loss on Ignition as LOI ;::}ﬁm? Part 11987 RA
B IE!\FI‘:;[E:;- DRES & Alumina Silicate Refractory material Silica as 5102 Iz‘:;}}_?lrlm fRart 2L 087 RAL
7 nCdTNEEF:iEiIS_ ORES & Alumino Silicate Refractory material Titanium as Ti02 !_,Soﬁm? {Pert5) 1387 Réy
8 SHEMICAL e Bauxite Ore Alumina as AI203 el i
g ;T’fggﬁ ORES & Bauxite Ore Ferric Oxide as Fe203 E}igﬂo {Part 4}, 1985 RA:
10 mf;llkflg Bl Bauxite ore Loss Of Ignition as LOI gﬁ?m {EamitoRsIRAs
1 ﬁ'mﬁfé' ORES & Bauxite Ore Silica as §i02 '2%’{?‘30 (Part 2); 1985 RA:
1 [CHEMCAL-ORESS" Japuupeore Tranlum as T02 15200 (Pat 51: 1985 Ri:
13 mf;:gf; ORES' & Dolomite Alumina as Al203 fj&%iw {Part 33 1002 RA:
1 [CHEMCALORESS o Calcum a5 Ca 151760 (Pt ). 1092 A
15 mﬁﬂgﬁ' DRESH Dolomite Ferric Oxide as Fe203 g__rﬂw (Part 3N 2002 Ry
16 ;’I—LE;JEEI; DRES'S Dolomite Loss on Ignition as LOI 2::31';60 Pl 1AL RA
17 av:ggflg-i}%s& Daolomite Magnesium as Mg 12501;60 (R ST
18 ;’;fé‘:{'gf'; ORESE Dalomite Silica as 5i02 'ESGEEU (Pt TgL R

This is annexure to 'Certificate of Accreditation' and does not require any signature,
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ANNEXURE 09

ey, [P o 2 2 =
S oo o National Accreditation Board for
HACMRA 2:;" +  Testing and Calibration Laboratories
'-.,,//;_?3“‘.\\“‘ N

falyy ) "aBL

Laboratory Name :

Accreditation Standard
Certificate Number

SCOPE OF ACCREDITATION

KIOCL LIMITED - PROCESS CONTROL LABORATORY, PANAMBUR, MANGALORE, DAKSHIN

KANNAD, KARNATAKA, INDIA
ISO/IEC 17025:2017

TC-10525 Page No

20f2

Validity 13/04/2022 to 12/04/2024 Last Amended on -
Compeonent, parameter or | Test Method Specification
characteristic tested / against which tests are
S.No Discipline | Group Materials or Products tested Specific Test Performed / performed and [ or the
Tests or type of tests techniques [ equipment
performed used
19 aﬁ:‘;ﬁﬂ' OBESSi Iron Ore Alumina as AlZ03 I;'}éigg (Part 111001 RA:
20 ;ng:llif; ORES & Iron Ore Lass on Igniticn 150 11536
7 ar&ﬂgf; GELSS Iron Ore Phesphorous as P205 I;}éiga GEABRLILES
» ;’;f:l'gf;' URES:E Iran Ore Silica as Si02 '2,5(};‘;93 (Rart 11 R90L RA:
2 |oemcacomess o, Sulphur as 5 AsTH E101
24 I,E";fggf; L Iran Ora Total fron (as Fa) L{i};:g; fhat 1) J0L R
25 IEH'I—:IEEF:{EEIS_ URES & Limestone Alumina as Al203 ;Sd];ﬁn Part.3h. 1994 KA
26 Eq':f;{lgt;- YRES S Limestone Calcium as CaD ‘ZSG}_;&U Pt 1092 Rt
2 [CHEMCALORESE | T inne Ferric Oxide as Fe203 151760 Pat ;1992 RA:
28 IEG'I-'NEEP.:JEEE ORES S Limestone Loss on Ignition as LOI Iﬁ&;w {Part 111991 RA;
29 a’;ﬁ:gf; ORED & Limestone Magnesium as MgQ ;&;EO {Part 211202 RA:
0 |CHEMCALORESE | one Sila 255102 1 1760 Fat 2): 1991 R
31 ;T,\IESE&'ORES& Manganese Ore Alumina as Al203 151473
32 IEJ'I—';EMRE& DRk Manganese Ore Iren as Fe 15:1473
33 ;T‘&IEE":J;EIE:- ORES S Manganese Ore Manganese as Mn 15:1473
34 IEQT:E":EEIS_I ORES % Manganese Ore Phosphorous as P205 15: 1473
35 Eﬂ?ﬁf;‘!gf;- ORES & Manganese Ore Silica as §i02 15:1473
36 ;ﬂfgggf; ORES & Manganese Ore Sulphur as 5 ASTM E1019

This is annexure to 'Certificate of Accreditation' and does not require any signature,
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== NABL certificate of Ms M/s. Superintendence Company of India Private

Limited
oy, 47 - '
gy Gmail SUPERINTENDENCE COMPANY OF INDIA PRIVATE LIMITED <supind2019@gmail.com>

Extension letter for Superintendence Company Of India Private Limited, Testing Laboratories
& messages
Naman Sharma <namannabi gcin.org> 21 September 2023 at 094/
To: “supind2019@gmail.com” <supind20198gmail.com>
Dear Sir,

This has reference to the application for Renewal of Accreditation submitted by your laboratory.

As per your request, NABL has decided to extend the validity period of the laboratory's current
accreditation vide cerlificate No. TC-8066 for 3 months or till the decision on renewal of
accreditation is taken, whichever is earlier.

This extension in wvalidity s applicable only to the Accreditation scope issued
vide accreditation certificate No. TC-8066 , with validity 22.09.2021 to 21.09.2023 and
extended validity till 21.12.2023,

The accreditation is now valid till 21.12,2023 or till the decision on renewal of accreditation is
taken, whichever is earlier.

Being an accredited laboratory of NABL, you must fulfil all the Terms and Conditions laid
down in our document NABL-131. You are requested to follow latest NABL-133 for using NABL
symbol.

Laboratory may continue to issue testing reports with NABL symbol for the existing scope.

Regards,

Naman S,

Accreditation Officer (NABL), Quality Council of India
NABL India] NABL House, Plot No. - 45, Sector - 44,
Gurugram - 122002 (Haryana), India

Contact: +0[-124-4594849, +91-83595592387
www.nabl-india.org

NaBL

Please consider Environment before printing this Email.

21 September 2023 at 11:20

SUPERINTENDENCE COMPANY OF INDIA PRIVATE LIMITED <supind2018@gmail.com>
To: jnma@ym?o.m.h

[Cutod Lt hiddan!

2 attachments

NGBL -
16K

NABL =
18k
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=" NABL certificate of Ms M/s. Superintendence Company of India Private
KUDREMUKH lelted

S Hationai Accreditation Board for
Testing and Calibration Laboratories

NESL

CERTIFICATE OF ACCREDITATION

SUPERINTENDENCE COMPANY OF INDIA PRIVATE
LIMITED, TESTING LABORATORIES

has becn assessed and aceredited in accordance with the standard

ISO/IEC 17025 2017

"General chmrements for the Competence of Testing &
Callbratmn Laboratorles" %,

0% £ ",for nls fat:llut:es at

3 = T e ¢
PLOT ¥-23, BLOCIC-—‘EP SFCIDR~V SALT K{'CITY I\OLKATA, “‘T:ST BENCAL, INDIA

Certificate Numbers 'rc-soss‘ %

Issue Date: 2m9rzozl e T

AR
T

Valid Uatil: ' 21/09/2023

e\:? ‘\;.— -,‘"“‘H Ll o T ’ ¥

This certificate remains valid fn{ the Scepe of Accn:d.:t:nou as spenred in the annexure subject to continued
satisfactory compliance, to the above standard & the relevant requirements of NABL. N
(To see the scope of accreditatioa of this Laboratory, you may alse visit NABL website wwirabi-indiaong)

g

Name of Legal [dentity @ SU!’['](L\”IL‘EUE\’CE COMPANY OF INDIA PRIVATE LIMITED

Signed fdk and on behalf of NABL

E]"-.-..’F‘ s
’-E{ m}'f&,i T

5 4&
M
?::‘ :jg N. Venkateswaran
[

Chiel Executive Officer




ANNEXURE 10
NABL certificate of Ms M/s. Superintendence Company of India Private
Limited
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KUDREMUKH

M National Accreditation Board for
' Testing and Calibration Laboratories

iboratory Name :

:creditation Standard

SCOPE OF ACCREDITATION

SUPERINTENDENCE COMPANY OF INDIA PRIVATE LIMITED, TESTING LABORATORIES, PLOT
Y-23, BLOCK-EP, SECTOR-V, SALT LAKE CITY, KOLKATA, WEST BENGAL. INDIA

ISOMEC 17025:2017

srtificate Number TC-8066 Page No 40of17
lidity 22/09/2021 to 21/09/2023 Last Amended on -
Component, parameter or | Test Method Specification
characteristic tested / against which tests are
LNa Discipline f Group Materials or Products tested Specific Test Pecf | per and | or the
Tests o type of tests techniques [/ equipment
performed used
CHEMICAL- METALS & Mild Steal & Carbon Stacl Sulphur IS 228, Part iX
e Bauxite Aluminium Oxide 1S 2000, Part
CHEMICAL- ORES & : . A
MIERALS Bayxite Bulk Density IS 5842
CHEMICAL- ORES & : s
MINERALS Batoite Ferric Oxide IS 2000, Part IV
CHEMICAL- DRES & 3 p =
MINERALS Bauxite | Loss on Ignition 15 2000, Part 1
CHEMICAL- ORES & Bauxite 1 | Prosphorous Pentaoxide 15 2000, Part VIl
CHEMICAL- ORES & Baunite Silica 15 2000, Part
CHEMICAL- ORES & > T -
IEoAS | Bauxita Titania (Ti02) 15 2000, Part V
CHEMICAL- ORES & W
SERALS Chroepe Ore . | Bulk Density 15 5842
E;ENLOJSL-NES& Chrome Gré Chramium Oxide IS 4737
CHEMICAL- ORES & ; Irn Oxide 154737
by . Chrome Ore
CHEMICAL- ORES & silica 154737
= s Chroma Ore
CHEMICAL - ORES & lron Ore Aumina 1S 1493, Part |
MINERALS -
CHEMICAL- ORES & Bulk Density 15 5842
tron Ore
CHEMICAL- ORES & Calcium Oxide 151493
MINERALS o e
CHEMICAL- ORES & Magresium Oxide 5 1493
MINERALS otk
CHEMICAL- DRES & Moisture® 15 1483, P-1
MINERALS i
CHEMICAL- ORES & Phosphorous 1S 1493, Part |
MINERALS on Ore
CHEMICAL- ORES & tron Ore Potassium Qxide 151493, Part Vi

MINERALS
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NABL certificate of Ms M/s. Superintendence Company of India Private
Limited

=R
KUDREMUKH

' 4 “« Nationai Accreditation Board for
Jllac-wra - &2 Testing and Calibration Laboratories

NEeE2L

SCOPE OF ACCREDITATION

SUPERINTENDLNCE COMPANY OF INDIA PRIVATE LIMITED, TESTING LABORATORIES, PLOT

Eahominey tame:: Y-23, BLOCK-EP, SECTOR-V, SALT LAKE CITY, KOLKATA, WEST BENGAL. INDIA

Accreditation Standard ISO/IEC 17025:2017
Certificate Number ; TC-8066 Page No 50t17
Validity 22/09/2021 to 21/09/2023 Last Amended on
Companent, or | Test Spacificati
characteristic tested / against which tests
5.No Distipline | Group Materials or Products tested Specific Test Perf d perts and [ or tha
; Tests or type of tests techniques /| equipment :"I
pertormed used
T o e nore Sodium Oxide 15 1493, Pat Vi
CHEMICAL- ORES & 2 2 | .
7 MINERALS tron Ore : ) Sulphur 151433
; [SEe RS Iron Ore L Total iron IS 1493, Part|
e e Iron Ores = Loss on Ignition iBM, Nagpur
CHEMICAL-ORES & 1o Ores - Siica 51433, Part |
MINERALS ; \ :
oL s ORESE - iimestane & Dolomite - | Anmina IS 1760, Part
[ CHEMICAL- ORES & ) : . :
82 MINERALS Limestane & Dalgmite ; Calcium Oxide IS 1760, Part Il
P CHEMICAL- ORES & i : ) ;
FAALS Umastone & Dolomite Ferric Oxide 1S 1760, Past it
w ORIk Limestone & Dolomite - Loss on lgnition 151760, Pact 1
CHEMICAL- ORES & . ol 5
85 MINERALS Uimcstone & Dolomite : uagncdm Cuide IS1760, Part il (]
% CHEMICAL- ORES& |} mastone & Dolossize Potassium Oxide 15 9497
a gf_u‘ms s Limestane & Dolomite Silica 15 1760, Part I
CHEMICAL- ORES & r
] MINERALS Limestone & Dolomite Sodium Oxide 159437
CHEMICAL- ORES &
g3 MINERALS Manganese Ore Alumina 151473
CHEMICAL- ORES & Z
50 MINERALS Manganese Ore Bulk Density 15 5842
CHEMICAL- ORES & 2 =
g1 preb B Manganese Ore Caicium Oxide 151473
CHEMICAL- ORES &
i MINERALS Nangacese o kon 51473
CHEMICAL- ORES & e :
93 MINGRALS Manganese Ore agnesium Oxide 151473
CHEMICAL- ORES &
54 MINERALS Manganese Ore Manganese 151473




. ANNEXURE 10
L= NABL certificate of Ms M/s. Superintendence Company of India Private

Limited

. National Accreditation’ Board for

- 4f ' Testing and Calibration La boratories
NAGSL
SCOPE OF ACCRE DITATION
ks i 2 SUPERINTENDENCE COMPANY OF INDIA PRIVATE LIMITED, TESTING LABORATORIES, PLOT
b ¥-23, BLOCK-EP, SECTOR-V, SALT LAKE CITY, KOLKATA, WEST BENGAL, INDIA
Accreditation Standard ISOAIEC 17025:2017 )
Certificate Number TC-8066 page No 6o0f 17
Validity 22/09/2021 to 21/09/2023 Last Amended on -
Component, pa ter or | Test Me Specification
characterstic tested | against which tests are
SNo | piscipline | Group Materials or Products tested Specific Test Performed / |  performed and / or the
Tests or type of tests techniques [ equipment p
performed used
il Manganess Ore : Manganesé Gioxide 5 1473
CHEMICAL- i o g
= MINERALS ok Manganese Ore Phaspharous 15 1473
97 Sk ORES & Manganese Ore _ Potassium Oxide 159497
98 o ORES & e o - Siica . 151473
CHEMICAL- ORES & ' LT 3
» MINERALS Manganese Ore Sodiufn ':"'_‘" 1S 9497
CHEMICAL- ORES & ; 5147
W nERALS Hanganess Ore 2 Lo | sumbar
1 E{ﬂr i-ORES & . | Rock Phosphate Aluminium oxide 1511224
W [CHOMNCA ORESE | ok phosphate Caicium Oxide 15 9386
CHEMICAL- ORES & fron Oxide 1511224
12 umerals Totk Prmcpiane g A
CHEMICAL- O8£S & : 1 it 15 11224
OO o Rock Phosphate 055 on Ignition
CHEMICAL- ORES & Magnesium Oxide 1511224
its7 JOIREE Rock Phasphate :
CHEMICAL- ORES & \ Silica & 11224
105 [CHEMESS Rock Phosphate
CHEMICAL: ORES & Total Phosghate a5 P205 15 9386
07 MINCRALS Rock Prasphate
CHEMICAL: POLLUTION & Manganese APHA 23cd edition, 3111 B
i i Waste Water
CHEMICAL POLLUTION & Muents Potassivm as X APHA, 23rd Edition, 3500 K B
109 ENVIRONMENT waste Water inchucing E
CHEMICAL- POULUTION & oo APHA 23 Edilion 5220 8
uo |o o g Waste Water .
CHEMICAL- POLLUTION & Mercury a5 Hg IS 3025, P48
111 CNVIRONMENT Waste Watcr
CHEMICAL- POLLUTION & Cyanide as CN APHA, 23rd Edition, 4500 E
112 ONMENT Waste Water & Effuents ¥
CHEMICAL: POLLUTION & e Oil & Grease 15 3025, Part 39
1_“_“ ENVIRONMENT & wa;mwaf&mer:s__ - - l_ I




LITHOLOG DATA SHEET OF BOREHOLES

ANNEXURE 11

KUDREMUE
PROPOSED
NAME OF
BORE HOLE | 11 PBHO1 PROSPECT KALB
NO.
DATE OF
STARTING 25-08-2023 BHID 23 BHO1
DATE OF
CLOSING 28-08-2023| EASTING 700569
AZIMUTH - NORTHING 1878148
ANGLE VERTICAL RL (m) 436
AVG RQD % 47.24%
DEPTH .
RECOVERY% | 93.33% (m) 45.00Mtr
BH ID FROM TO LITHOLOGY DESCRIPTION ROCK TYPE P205 Test (Shapiro's Kit)
0.00 1.00 Black cotton soil. Black soil No Reaction
1.00 350 Redish brown coloured, §11ty soil with Silty soil No Reaction
calcrete material.
3.50 5.00 Brown coloured, sand.y soil with Sandy soil No Reaction
calcrete material.
Cream coloured, fine grained, hard Phosphorate test done with shapiro's kit on
500 700 and massive hmest(.)ne. Massive limestone limestone core, it's given low yell.ow coloured
Broken/fractured core of limestone at effervescence and along the partings strongly
depth from 6.50 to 6.60.00m. yellow coloured effervescence.
Phosphorate test done with shapiro's kit on
200 10.00 Cream coloure(.i, fln.e grained, hard Massive limestone limestone core, it's given low yell.ow coloured
and massive limestone. effervescence and along the partings strongly
yellow coloured effervescence.
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LITHOLOG DATA SHEET OF BOREHOLES

ANNEXURE 11

KUDREMUE
PROPOSED
NAME OF
BORE HOLE | 11 PBHO1 PROSPECT KALB
NO.
DATE OF
STARTING 25-08-2023 BHID 23 BHO1
DATE OF
CLOSING 28-08-2023| EASTING 700569
AZIMUTH - NORTHING 1878148
ANGLE VERTICAL RL (m) 436
AVG RQD % 47.24%
DEPTH .
RECOVERY% | 93.33% (m) 45.00Mtr
BH ID FROM TO LITHOLOGY DESCRIPTION ROCK TYPE P205 Test (Shapiro's Kit)
Phosphorate test done with shapiro's kit on
10.00 13.00 Cream coloure(.i, fln.e grained, hard Massive limestone limestone core, it's given low yell.ow coloured
and massive limestone. effervescence and along the partings strongly
yellow coloured effervescence.
Cream coloure(.i, f1n.e grained, hard Phosphorate test done with shapiro's kit on
and massive limestone. limestone core, it's given low yellow coloured
13.00 16.00 Broken/fractured core of limestone at] Massive limestone offervescence e;nd a?on the Zrtin s stronel
depth from 13.80 to 13.90, 15.10 - § the parting &Y
yellow coloured effervescence.
15.20m.
Cream coloured, fine grained, hard 'Phosphorate tgs:c dqne with shapiro's kit on
. . . L limestone core, it's given low yellow coloured
16.00 19.00 and massive limestone with thin Massive limestone .
. . . effervescence and along the partings strongly
intercalations of shale noticed.
yellow coloured effervescence.




ANNEXURE 11

_=-, LITHOLOG DATA SHEET OF BOREHOLES

KUDREMUKH
PROPOSED
NAME OF
BORE HOLE | 11 PBHO1 PROSPECT KALB
NO.
DATE OF
STARTING 25-08-2023 BHID 23 BHO1
DATE OF
CLOSING 28-08-2023| EASTING 700569
AZIMUTH - NORTHING 1878148
ANGLE VERTICAL RL (m) 436
AVG RQD % 47.24%
DEPTH .
RECOVERY% | 93.33% (m) 45.00Mtr
BH ID FROM TO LITHOLOGY DESCRIPTION ROCK TYPE P205 Test (Shapiro's Kit)
Cream coloured, fine grained, hard Phosphorate test done with shapiro's kit on
19.00 22.00 and massive limestone with thin Massive limestone limestone core, it's given strongly yellow
intercalations of shale noticed. coloured effervescence.
nght grey to cream co.lour.ed, fine Phosphorate test done with shapiro's kit on
23 BHO1 grained, hard and massive limestone . , .
22.00 25.00 . o . Massive limestone limestone core, it's given strongly yellow
with thin intercalations of shale
. coloured effervescence.
noticed.
Light grey coloured, fine grained, hard
and massive limestone with thin Phosphorate test done with shapiro's kit on
25.00 28.00 intercalations of shale noticed. Massive limestone limestone core, it's given strongly yellow
Limestone with thin pyrite vein coloured effervescence.
noticed at depth of 27.55m.




ANNEXURE 11

_=-, LITHOLOG DATA SHEET OF BOREHOLES
KUDREMUKH
PROPOSED
NAME OF
BORE HOLE | 11 PBHO1 PROSPECT KALB
NO.
DATE OF
STARTING 25-08-2023 BHID 23 BHO1
DATE OF
CLOSING 28-08-2023| EASTING 700569
AZIMUTH - NORTHING 1878148
ANGLE VERTICAL RL (m) 436
AVG RQD % 47.24%
DEPTH .
RECOVERY% | 93.33% (m) 45.00Mtr
BH ID FROM TO LITHOLOGY DESCRIPTION ROCK TYPE P205 Test (Shapiro's Kit)
Light grey co.lour.ed, fine gra.lned, h ard Phosphorate test done with shapiro's kit on
and massive limestone with thin L . .
28.00 31.00 , . . Massive limestone limestone core, it's given strongly yellow
intercalations of shale (1cm thick)
. coloured effervescence.
noticed.
Light grey coloured, fine grained, hard Phosphorate test done with shapiro's kit on
31.00 34.00 and massive limestone with thin Massive limestone limestone core, it's given strongly yellow
intercalations of shale noticed. coloured effervescence.
Light grey coloured, fine grained, hard
and massive limestone with thin Phosphorate test done with shapiro's kit on
34.00 37.00 intercalations of shale noticed. Massive limestone limestone core, it's given strongly yellow
Limestone with thin pyrite vein coloured effervescence.
noticed at depth of 36.50m.




ANNEXURE 11

_=-, LITHOLOG DATA SHEET OF BOREHOLES
KUDREMUKH
PROPOSED
NAME OF
BORE HOLE | 11 PBHO1 PROSPECT KALB
NO.
DATE OF
STARTING 25-08-2023 BHID 23 BHO1
DATE OF
CLOSING 28-08-2023| EASTING 700569
AZIMUTH - NORTHING 1878148
ANGLE VERTICAL RL (m) 436
AVG RQD % 47.24%
DEPTH .
RECOVERY% | 93.33% (m) 45.00Mtr
BH ID FROM TO LITHOLOGY DESCRIPTION ROCK TYPE P205 Test (Shapiro's Kit)
Light grey coloured, fine grained, hard Phosphorate test done with shapiro's kit on
37.00 40.00 and massive limestone with thin Massive limestone limestone core, it's given strongly yellow
intercalations of shale noticed. coloured effervescence.
Light grey coloured, fine grained, hard
and massive limestone with thin Phosphorate test done with shapiro's kit on
40.00 43.00 intercalations of shale noticed. Massive limestone limestone core, it's given strongly yellow
Fracture along the core axis at depth coloured effervescence.
from 41.10 - 41.30m.
Light grey coloured, fine grained, hard
and massive limestone with thin Phosphorate test done with shapiro's kit on
43.00 45.00 intercalations of shale noticed. Core | Massive limestone limestone core, it's given strongly yellow
angle measured (2-30)at depth of coloured effervescence.
43.90m.




ANNEXURE 11
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KUDREMUW
PROPOSED BORE NAME OF
HOLE NO. 11 PBHO2 PROSPECT KALB
DATE OF
STARTING 23-08-2023 BH ID 23 BHO2
DATE OF
CLOSING 27-08-2023 | EASTING 701852
AZIMUTH - NORTHING 1878117
ANGLE VERTICAL RL (m) 432
AVG RQD % 53.79%
DEPTH .
RECOVERY% | 95.80% (m) 45.00Mtr
BH ID FROM TO LITHOLOGY DESCRIPTION ROCK TYPE P205 Test (Shapiro’'s Kit)
0.00 2.00 Black cotton soil. Black Soil No Reaction
2.00 4.00 Brown coloured, silty soil with Silty soil No Reaction
calcareous material.
Phosphorate test done with shapiro's kit on
' . limestone core, it's given low yellow
4.00 7.00 Cream COIOUFEQ' f1n.e grained, hard Massive limestone coloured effervescence and along the
and massive limestone. .
partings strongly yellow coloured
effervescence.
' . Phosphorate test done with shapiro's kit on
Cream coloured, fine grained, hard . . . .
7.00 10.00 o Massive limestone limestone core, it's given strongly yellow
and massive limestone.
coloured effervescence.
' . Phosphorate test done with shapiro's kit on
Cream coloured, fine grained, hard L . o
10.00 13.00 o Massive limestone limestone core, it's given strongly yellow
and massive limestone.
coloured effervescence.




ANNEXURE 11
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== LITHOLOG DATA SHEET OF BOREHOLES
KUDREMUm
PROPOSED BORE NAME OF
HOLE NO. 11 PBHO2 PROSPECT KALB
DATE OF
STARTING 23-08-2023 BH ID 23 BHO2
DATE OF
CLOSING 27-08-2023 | EASTING 701852
AZIMUTH - NORTHING 1878117
ANGLE VERTICAL RL (m) 432
AVG RQD % 53.79%
DEPTH .
RECOVERY% | 95.80% (m) 45.00Mtr
BH ID FROM TO LITHOLOGY DESCRIPTION ROCK TYPE P205 Test (Shapiro’'s Kit)
' . Phosphorate test done with shapiro's kit on
Cream coloured, fine grained, hard o . o
13.00 16.00 o Massive limestone limestone core, it's given strongly yellow
and massive limestone.
coloured effervescence.
LITdalll CUIUUICY, T1T1T sl dlllCy, 1Idl'U
and massive limestone with thin Phosphorate test done with shapiro's kit on
16.00 19.00 intercalations of shale noticed. Massive limestone limestone core, it's given strongly yellow
Broken/fractured core of limestone coloured effervescence.
ng ht grey to cream C().lou1‘.ed, fine Phosphorate test done with shapiro's kit on
grained, hard and massive limestone . . . .
19.00 22.00 . o . Massive limestone limestone core, it's given strongly yellow
with thin intercalations of shale(1cm coloured effervescence
thick) noticed at depth of 21.85m . )
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KUDREMUm
PROPOSED BORE NAME OF
HOLE NO. 11 PBHO2 PROSPECT KALB
DATE OF
STARTING 23-08-2023 BH ID 23 BHO2
DATE OF
CLOSING 27-08-2023 | EASTING 701852
AZIMUTH - NORTHING 1878117
ANGLE VERTICAL RL (m) 432
AVG RQD % 53.79%
DEPTH .
RECOVERY% | 95.80% (m) 45.00Mtr
BH ID FROM TO LITHOLOGY DESCRIPTION ROCK TYPE P205 Test (Shapiro’'s Kit)
Light grey coloured, fine grained, Phosphorate test done with shapiro's kit on
22.00 25.00 hard and massive limestone with thin] Massive limestone limestone core, it's given strongly yellow
intercalations of shale noticed. coloured effervescence.
23 BHO2 nght grey to cream C().lou1‘.ed, fine Phosphorate test done with shapiro's kit on
grained, hard and massive limestone . . . .
25.00 28.00 . o . Massive limestone limestone core, it's given strongly yellow
with thin intercalations of shale
. coloured effervescence.
noticed.
nght grey to cream co-lour-ed, fine Phosphorate test done with shapiro's kit on
grained, hard and massive limestone . . . .
28.00 31.00 ) L , Massive limestone limestone core, it's given strongly yellow
with thin intercalations of shale(1cm coloured effervescence
thick) noticed at depth of 28.40m. )
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== LITHOLOG DATA SHEET OF BOREHOLES
KUDREMUm
PROPOSED BORE NAME OF
HOLE NO. 11 PBHO2 PROSPECT KALB
DATE OF
STARTING 23-08-2023 BH ID 23 BHO2
DATE OF
CLOSING 27-08-2023 | EASTING 701852
AZIMUTH - NORTHING 1878117
ANGLE VERTICAL RL (m) 432
AVG RQD % 53.79%
DEPTH .
RECOVERY% | 95.80% (m) 45.00Mer
BH ID FROM TO LITHOLOGY DESCRIPTION ROCK TYPE P205 Test (Shapiro’'s Kit)
Light grey coloured, fine grained, Phosphorate test done with shapiro's kit on
31.00 34.00 hard and massive limestone with thin] Massive limestone limestone core, it's given strongly yellow
intercalations of shale noticed. coloured effervescence.
Light grey coloured, fine grained, Phosphorate test done with shapiro's kit on
34.00 37.00 hard and massive limestone with thin] Massive limestone limestone core, it's given strongly yellow
intercalations of shale noticed. coloured effervescence.
Light grey coloured, fine grained,
hard and massive limestone with thinj Phosphorate test done with shapiro's kit on
37.00 40.00 intercalations of shale noticed. Massive limestone limestone core, it's given strongly yellow
Fracture along the core axis at depth coloured effervescence.
from 39.20 - 39.30m.
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PROPOSED BORE NAME OF

HOLE NO. 11 PBHO2 PROSPECT KALB

DATE OF

STARTING 23-08-2023 BH ID 23 BHO2
DATE OF
CLOSING 27-08-2023 | EASTING 701852
AZIMUTH - NORTHING 1878117

ANGLE VERTICAL RL (m) 432
AVG RQD % 53.79%
DEPTH .
RECOVERY% | 95.80% (m) 45.00Mer
BH ID FROM TO LITHOLOGY DESCRIPTION ROCK TYPE P205 Test (Shapiro’'s Kit)
Light grey coloured, fine grained,
hard and massive limestone with thinj Phosphorate test done with shapiro's kit on
40.00 43.00 intercalations of shale noticed. Massive limestone limestone core, it's given strongly yellow
Fracture along the core axis at depth coloured effervescence.
from 41.50 - 41.60m.
Light grey coloured, fine grained, Phosphorate test done with shapiro's kit on
43.00 45.00 hard and massive limestone with thin] Massive limestone limestone core, it's given strongly yellow
intercalations of shale noticed. coloured effervescence.
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= LITHOLOG DATA SHEET OF BOREHOLES
KUDREMUKH
PROPOSED BORE NAME OF
HOLE NO. 11 PBHO3 PROSPECT KALB
DATE OF
STARTING 29-08-2023 BHID 23 BHO3
DATE OF
CLOSING 02-09-2023 EASTING 701889
AZIMUTH - NORTHING 1876585
ANGLE VERTICAL RL (m) 420
AVG RQD % 38.81%
DEPTH .
RECOVERYY% 92.42% (m) 45.00Mr
BH ID FROM TO LITHOLOGY DESCRIPTION ROCK TYPE P205 Test (Shapiro's Kit)
. ) Phosphorate test done with shapiro's kit on limestone
Cream to pink coloured, fine e .
. . L core, it's given medium yellow coloured effervescence
0.00 0.40 grained, hard and massive Massive limestone .
. and along the partings strongly yellow coloured
limestone.
effervescence.
0.40 1.00 Brown coloured, silty soil with Silty soil No Reaction
calcareous material.
Light gray to pink coloured, fine Phospl}orallte test d9ne with shapiro's kit on limestone
; . L core, it's given medium yellow coloured effervescence
1.00 2.30 grained, hard and massive Massive limestone .
. and along the partings strongly yellow coloured
limestone.
effervescence.
2.30 3.30 White to yellow C_Olmfred’ . Calcareous sludge No Reaction
calcareous sludge with silty soil.
Light gray to pink coloured, fine Phosphorate test done with shapiro's kit on limestone
330 5.00 . grained, h.ard apd ma.sswe . Massive limestone core, it's given medlufn yellow coloured effervescence
limestone with thin pyrite vein and along the partings strongly yellow coloured
noticed at depth of 4.60m. effervescence.
Light gray to pink coloured, fine Phosphorate test done with shapiro's kit on limestone
5.00 700 _ grained, h.ard apd massive Massive limestone core, it's given medlur_n yellow coloured effervescence
limestone with thin calcite vein and along the partings strongly yellow coloured
noticed at depth of 5.95m. effervescence.
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= LITHOLOG DATA SHEET OF BOREHOLES
KUDREMUKH
PROPOSED BORE NAME OF
HOLE NO. 11 PBHO3 PROSPECT KALB
DATE OF
STARTING 29-08-2023 BHID 23 BHO3
DATE OF
CLOSING 02-09-2023 EASTING 701889
AZIMUTH - NORTHING 1876585
ANGLE VERTICAL RL (m) 420
AVG RQD % 38.81%
RECOVERYY% 92.42% DEPTH (m) 45.00Mr
BH ID FROM TO LITHOLOGY DESCRIPTION ROCK TYPE P205 Test (Shapiro's Kit)
Cream to light gray coloured, fine Phosphorate test done with shapiro's kit on limestone
700 970 . grained, h.ard apd ma.sswe . Massive limestone core, it's given medlufn yellow coloured effervescence
limestone with thin pyrite vein and along the partings strongly yellow coloured
noticed at depth of 8.10m. effervescence.
9.70 11.30 White to yellow c_ologred, . Calcareous sludge. No Reaction
calcareous sludge with silty soil.

Phosphorate test done with shapiro’s kit on limestone

Cream to light gray coloured, fine
core, it's given medium yellow coloured effervescence

grained, hard and massive
11.30 13.00 limestone.Broken/fracture core of Massive limestone and alone the partings stronelv vellow coloured
limestone with Chert band noticed & P effe%vescen%ey y
at depth from 11.30 - 11.45m. '
No Reaction

13.00 14.00 Yellow colou.red,-calcar.eous sludge Calcareous sludge
with silty soil.
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= LITHOLOG DATA SHEET OF BOREHOLES
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PROPOSED BORE NAME OF
HOLE NO. 11 PBHO3 PROSPECT KALB
DATE OF
STARTING 29-08-2023 BHID 23 BHO3
DATE OF
CLOSING 02-09-2023 EASTING 701889
AZIMUTH - NORTHING 1876585
ANGLE VERTICAL RL (m) 420
AVG RQD % 38.81%
RECOVERYY% 92.42% DEPTH (m) 45.00Mr
BH ID FROM TO LITHOLOGY DESCRIPTION ROCK TYPE P205 Test (Shapiro's Kit)
Cream coloured, fine grained, hard Phosphorate test done with shapiro's kit on limestone
14.00 15.80 and massive l}mestoqe with Chert Massive limestone core, it's given medlur_n yellow coloured effervescence
band (2cm thick) noticed at depth and along the partings strongly yellow coloured
from 15.10 - 15.25m. effervescence.
15.80 17.00 Yellowish Coiogred’ calcareous Calcareous sludge. No Reaction
23 BHO3 suage.
Phosphorate test done with shapiro's kit on limestone
17.00 19.00 Cream coloure(.L fmle grained, hard Massive limestone core, it's given medlufn yellow coloured effervescence
and massive limestone. and along the partings strongly yellow coloured
effervescence.
Light gray coloured, fine grained, . 1 .
19.00 22.00 hard and massive limestone with Massive limestone PhOSI-)}'lOI‘E.ite test done with shapiro’s kit on limestone
L . . core, it's given strongly yellow coloured effervescence.
thin intercalations of shale noticed.
Light grey coloured, fine grained,
22.00 25.00 hard _anq masswe.llmestone with Massive limestone Phosl_)}'lorz.ate test done with shapiro's kit on limestone
thin intercalations of shale core, it's given strongly yellow coloured effervescence.
noticed.
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= LITHOLOG DATA SHEET OF BOREHOLES
KUDREMUKH
PROPOSED BORE NAME OF
HOLE NO. 11 PBHO3 PROSPECT KALB
DATE OF
STARTING 29-08-2023 BHID 23 BHO3
DATE OF
CLOSING 02-09-2023 EASTING 701889
AZIMUTH - NORTHING 1876585
ANGLE VERTICAL RL (m) 420
AVG RQD % 38.81%
DEPTH .
RECOVERY% 92.42% (m) 45.00Mtr
BH ID FROM TO LITHOLOGY DESCRIPTION ROCK TYPE P205 Test (Shapiro’s Kit)
Light grey coloured, fine grained,
25.00 28.00 hard _anq masswe.llmestone with Massive limestone Phosl_)}'lorz.ate test done with shapiro's kit on limestone
thin intercalations of shale core, it's given strongly yellow coloured effervescence.
noticed.
Light grey coloured, fine grained,
28.00 31.00 hard .an(.i masswe.llmestone with Massive limestone Phos;-)}'lorzjlte test done with shapiro's kit on limestone
thin intercalations of shale core, it's given strongly yellow coloured effervescence.
noticed.
Light grey coloured, fine grained,
31.00 34.00 hard _anq masswe.llmestone with Massive limestone Phosl_)}'lorz.ate test done with shapiro's kit on limestone
thin intercalations of shale core, it's given strongly yellow coloured effervescence.
noticed.
Light grey coloured, fine grained,
34.00 37.00 hard _anq masswe.llmestone with Massive limestone Phosl_)}'lorz.ate test done with shapiro's kit on limestone
thin intercalations of shale core, it's given strongly yellow coloured effervescence.
noticed.
Light grey coloured, fine grained,
3700 40.00 ha.rd and ma_sswt_e hmeston_e with Massive limestone Phosl_)}'lorz.ate test done with shapiro's kit on limestone
thin (1cm thick) intercalations of core, it's given strongly yellow coloured effervescence.
shale noticed at depth of 39.70m
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LITHOLOG DATA SHEET OF BOREHOLES

ANNEXURE 11

KUDREMUE
PROPOSED BORE NAME OF
HOLE NO. 11 PBHO3 PROSPECT KALB
DATE OF
STARTING 29-08-2023 BH ID 23 BHO3
DATE OF
CLOSING 02-09-2023 EASTING 701889
AZIMUTH - NORTHING 1876585
ANGLE VERTICAL RL (m) 420
AVG RQD % 38.81%
RECOVERYY% 92.42% DEPTH (m) 45.00Mr
BH ID FROM TO LITHOLOGY DESCRIPTION ROCK TYPE P205 Test (Shapiro’s Kit)
Light grey coloured, fine grained,
40.00 43.00 hard _anq masswe.llmestone with Massive limestone PhOSI-)}'lOI'E.ite test done with shapiro's kit on limestone
thin intercalations of shale core, it's given strongly yellow coloured effervescence.
noticed.
Light grey coloured, fine grained,
43.00 45.00 hard _anq masswe.llmestone with Massive limestone PhOSI-)}'lOI'E.ite test done with shapiro's kit on limestone
thin intercalations of shale core, it's given strongly yellow coloured effervescence.
noticed.
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LITHOLOG DATA SHEET OF BOREHOLES

PROPOSED BORE

NAME OF

HOLE NO. 11 PBHO4 PROSPECT KALB
DATE OF
STARTING 19-09-2023 BHID 23 BHO4
DATE OF
CLOSING 28-09-2023 EASTING 700690
AZIMUTH - NORTHING 1876434
ANGLE VERTICAL RL (m) 418
AVGRQD % 36.67%
DEPTH (m) 45.00Mtr
RECOVERY% 93.91%
BH ID FROM TO LITHOLOGY DESCRIPTION ROCK TYPE P205 Test (Shapiro's Kit)
0.00 0.30 Black cotton soil Black cotton soil No Reaction
Cream. col(l)ured, fine grained, hard and Phosphorate test done with shapiro's kit on
massive limestone. Broken/fractured L . .
0.30 2.30 . Massive limestone limestone core, it's given low yellow coloured
core of limestone at depth from 1.15 to
effervescence.
1.40m.
2.30 4.00 Brown coloured, silty soil with Silty soil No Reaction
Calcareous sludge.
Phosphorate test done with shapiro's kit on
400 5.00 Cream colourefl, flge grained, hard and Massive limestone limestone core, it's given low_yellow C(_)loured
massive limestone.. effervescence and along the partings medium yellow
coloured effervescence.
Cream coloured, fine grained, hard and Phosphorate test done with shapiro's kit on
massive limestone. Broken/fractured - limestone core, it's given low yellow coloured
5.00 7.00 Massive limestone

core of limestone at depth from 6.80 to
7.00m.

effervescence and along the partings strongly yellow
coloured effervescence.
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massive limestone..

PROPOSED BORE NAME OF
HOLE NO. 11 PBHO4 PROSPECT KALB
DATE OF
STARTING 19-09-2023 BH ID 23 BHO4
DATE OF
CLOSING 28-09-2023 EASTING 700690
AZIMUTH - NORTHING 1876434
ANGLE VERTICAL RL (m) 418
AVGRQD % 36.67%
DEPTH (m) 45.00Mtr
RECOVERY% 93.91%
BH ID FROM TO LITHOLOGY DESCRIPTION ROCK TYPE P205 Test (Shapiro's Kit)
7.00 7.70 Yellow to brown .co]o.ured, C.alcareous Calcareous sludge. No Reaction
sludge with silty soil.
Phosphorate test done with shapiro's kit on
770 10.00 Cream colourE(.i, flnle grained, hard and Massive limestone limestone core, it's given low.yellow coloured
massive limestone.. effervescence and along the partings strongly yellow
coloured effervescence.
Phosphorate test done with shapiro's kit on
10.00 1110 Cream colourefl, flge grained, hard and Massive limestone limestone core, it's given low_yellow coloured
massive limestone.. effervescence and along the partings strongly yellow
coloured effervescence.
11.10 12.00 Yellow coloured,.Calcar_eous Sludge with Calcareous Sludge. No Reaction
silty soil.
Phosphorate test done with shapiro's kit on
12.00 13.00 Cream coloured, fine grained, hard and Massive limestone limestone core, it's given low_yellow coloured
effervescence and along the partings strongly yellow

coloured effervescence.
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and massive limestone.

PROPOSED BORE NAME OF
HOLE NO. 11 PBHO4 PROSPECT KALB
DATE OF
STARTING 19-09-2023 BH ID 23 BHO4
DATE OF
CLOSING 28-09-2023 EASTING 700690
AZIMUTH - NORTHING 1876434
ANGLE VERTICAL RL (m) 418
AVGRQD % 36.67%
DEPTH (m) 45.00Mtr
RECOVERY% 93.91%
BH ID FROM TO LITHOLOGY DESCRIPTION ROCK TYPE P205 Test (Shapiro's Kit)
Phosphorate test done with shapiro's kit on
13.00 16.00 Cream colourefl, flge grained, hard and Massive limestone limestone core, it's given medlu_m yellow coloured
massive limestone.. effervescence and along the partings strongly yellow
coloured effervescence.
Phosphorate test done with shapiro's kit on
16.00 19.00 C.ream to light gray cc.)lou1.‘ed, fine Massive limestone limestone core, it's given medlu_m yellow coloured
grained, hard and massive limestone.. effervescence and along the partings strongly yellow
coloured effervescence.
23 BHO4 . . . Phosphorate test done with shapiro's kit on
19.00 22.00 Light gray colour.ed, flne grained, hard Massive limestone | limestone core, it's given strongly yellow coloured
and massive limestone.
effervescence.
Phosphorate test done with shapiro's kit on
22.00 25.00 Light gray coloured, fine grained, hard Massive limestone limestone core, it's given low yellow coloured

effervescence and along the partings strongly yellow
coloured effervescence.
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LITHOLOG DATA SHEET OF BOREHOLES

PROPOSED BORE NAME OF
HOLE NO. 11 PBHO4 PROSPECT KALB
DATE OF
STARTING 19-09-2023 BH ID 23 BHO4
DATE OF
CLOSING 28-09-2023 EASTING 700690
AZIMUTH - NORTHING 1876434
ANGLE VERTICAL RL (m) 418
AVGRQD % 36.67%
DEPTH (m) 45.00Mtr
RECOVERY% 93.91%
BH ID FROM TO LITHOLOGY DESCRIPTION ROCK TYPE P205 Test (Shapiro's Kit)
Light grey coloured, fine grained, hard Phosphorate test done with shapiro's kit on
25.00 28.00 and massive limestone with thin Massive limestone | limestone core, it's given medium yellow coloured
intercalations of shale noticed. effervescence.
Light grey co.lour.ed, fine gra.med, hard Phosphorate test done with shapiro's kit on
and massive limestone with thin limestone core, it's given low yellow coloured
28.00 31.00 intercalations of shale noticed. Massive limestone IS8 y .
. effervescence and along the partings medium yellow
Broken/fractured core of limestone at coloured effervescence
depth from 29.70 to 29.80m. )
Light grey coloured, fine grained, hard Phosphorate test done with shapiro's kit on
31.00 34.00 and massive limestone with thin Massive limestone | limestone core, it's given strongly yellow coloured
intercalations of shale noticed. effervescence.
Light grey coloured, fine grained, hard Phosphorate test done with shapiro's kit on
34.00 37.00 and massive limestone with thin Massive limestone | limestone core, it's given medium yellow coloured

intercalations of shale noticed.

effervescence.
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intercalations of shale noticed.

PROPOSED BORE NAME OF
HOLE NO. 11 PBHO4 PROSPECT KALB
DATE OF
STARTING 19-09-2023 BH ID 23 BHO4
DATE OF
CLOSING 28-09-2023 EASTING 700690
AZIMUTH - NORTHING 1876434
ANGLE VERTICAL RL (m) 418
AVGRQD % 36.67%
DEPTH (m) 45.00Mtr
RECOVERY% 93.91%
BH ID FROM TO LITHOLOGY DESCRIPTION ROCK TYPE P205 Test (Shapiro's Kit)
Light grey coloured, fine grained, hard
i?l?grrcr;all::ilzssh::;teﬁge(:}:;g]l( Bhlzn_ Phosphorate test done with shapiro's kit on
37.00 40.00 0.5cm)noticed. Broken/fractured 'core of Massive limestone | limestone core, it's given strongly yellow coloured
limestone at depth from 39.30 to effervescence.
39.40m.
Light grey coloured, fine grained, hard Phosphorate test done with shapiro's kit on
40.00 40.80 and massive limestone with thin Massive limestone limestone core, it's given low_yellow C(_)loured
intercalations of shale noticed effervescence and along the partings medium yellow
' coloured effervescence.
40.80 41.40 Yellow coloured, Weathe.red Calcareous limestone No Reaction
Broken/fractured Calcareous limestone
Light grey coloured, fine grained, hard Phosphorate test done with shapiro's kit on
41.40 43.00 and massive limestone with thin Massive limestone limestone core, it's given low_yellow coloured
effervescence and along the partings strongly yellow

coloured effervescence.
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ANNEXURE 11

LITHOLOG DATA SHEET OF BOREHOLES

KUDREMUE
PROPOSED BORE NAME OF
HOLE NO. 11 PBHO4 PROSPECT KALB
DATE OF
STARTING 19-09-2023 BH ID 23 BHO4
DATE OF
CLOSING 28-09-2023 EASTING 700690
AZIMUTH - NORTHING 1876434
ANGLE VERTICAL RL (m) 418
AVGRQD % 36.67%
DEPTH (m) 45.00Mtr
RECOVERY% 93.91%
BH ID FROM TO LITHOLOGY DESCRIPTION ROCK TYPE P205 Test (Shapiro's Kit)
Light grey coloured, fine grained, hard .Phosphorate te.s:c d(?ne with shapiro's kit on
- . . A limestone core, it's given low yellow coloured
43.00 45.00 and massive limestone with thin Massive limestone ;
. i . effervescence and along the partings strongly yellow
intercalations of shale noticed.
coloured effervescence.




ANNEXURE 11

— LITHOLOG DATA SHEET OF BOREHOLES
KUDREMU‘E
PROPOSED BORE NAME OF
HOLE NO. 11 PBHOS PROSPECT KALB
DATE OF
STARTING 02-09-2023 BH ID 23 BHO5
DATE OF
CLOSING 30-09-2023 | EASTING 701231
AZIMUTH - NORTHING 1877287
ANGLE VERTICAL RL (m) 429
AVG RQD % 48.51%
RECOVERY% | 97.53% |DEFTH(m) 45.00Mtr
BH ID FROM TO LITHOLOGY DESCRIPTION ROCK TYPE P205 Test (Shapiro's Kit)
0.00 1.00 Black cotton soil Black Soil No Reaction
Cream coloured, fine grained,
hard and massive limestone. Phosphorate test done with shapiro's kit on
1.00 2.00 Broken/fractured core of Massive limestone limestone core, it's given low yellow coloured
limestone at depth from 1.90 to effervescence.
2.00m.
Cream coloured, fine grained,
hard and massive limestone. Phosphorate test done with shapiro's kit on
2.00 3.00 Broken/fractured core of Massive limestone limestone core, it's given low yellow coloured
limestone at depth from 2.00 to effervescence.
2.20m.
. . Phosphorate test done with shapiro's kit on
Cream coloured, fine grained, o : o .
3.00 5.00 L Massive limestone limestone core, it's given medium yellow coloured
hard and massive limestone.
effervescence.




ANNEXURE 11

— LITHOLOG DATA SHEET OF BOREHOLES
KUDREMU‘E
PROPOSED BORE NAME OF
HOLE NO. 11 PBHOS PROSPECT KALB
DATE OF
STARTING 02-09-2023 BH ID 23 BHO5
DATE OF
CLOSING 30-09-2023 | EASTING 701231
AZIMUTH - NORTHING 1877287
ANGLE VERTICAL RL (m) 429
AVG RQD % 48.51%
RECOVERY% | 97.53% |DEFTH (M) 45.00Mtr
BH ID FROM TO LITHOLOGY DESCRIPTION ROCK TYPE P205 Test (Shapiro's Kit)
Cream coloure('i, f1r1.e grained, Phosphorate test done with shapiro's kit on
hard and massive limestone. limestone core, it's given medium yellow coloured
5.00 7.00 Broken/fractured core of Massive limestone 1S 8 . Y
. effervescence and along the partings strongly yellow
limestone at depth from 6.00 to
coloured effervescence.
6.20m.
Phosphorate test done with shapiro's kit on
Cream coloured, fine grained, ) . limestone core, it's given medium yellow coloured
7.00 10.00 S Massive limestone .
hard and massive limestone. effervescence and along the partings strongly yellow
coloured effervescence.
Light grey to cream coloured, Phosphorate test done with shapiro's kit on
10.00 13.00 fine grlamed, hard.and massive Massive limestone limestone core, it's given low.yellow c910ured
limestone with thin effervescence and along the partings medium yellow
intercalations of shale observed coloured effervescence.




ANNEXURE 11

— LITHOLOG DATA SHEET OF BOREHOLES
KUDREMU‘E
PROPOSED BORE NAME OF
HOLE NO. 11 PBHOS PROSPECT KALB
DATE OF
STARTING 02-09-2023 BH ID 23 BHO5
DATE OF
CLOSING 30-09-2023 | EASTING 701231
AZIMUTH - NORTHING 1877287
ANGLE VERTICAL RL (m) 429
AVG RQD % 48.51%
RECOVERY% | 97.53% |CEr 0 (m) 45.00Mr
BH ID FROM TO LITHOLOGY DESCRIPTION ROCK TYPE P205 Test (Shapiro's Kit)
Light grey coloured, fine
grained, hard and massive Phosphorate test done with shapiro's kit on
13.00 16.00 . hmest.one with thin Massive limestone limestone core, it's given medlu.m yellow coloured
intercalations of shale(1cm effervescence and along the partings strongly yellow
thick) noticed at depth of coloured effervescence.
13.70m.
Light grey coloured, fine Phosphorate test done with shapiro's kit on
16.00 19.00 gralyed, hard ar.ld massive Massive limestone limestone core, it's given low'yellow c910ured
limestone with thin effervescence and along the partings medium yellow
intercalations of shale noticed. coloured effervescence.
Light grey coloured, fine Phosphorate test done with shapiro's kit on
19.00 22.00 gralyed, hard ar.ld massive Massive limestone limestone core, it's given 10w.yellow coloured
limestone with thin effervescence and along the partings strongly yellow
intercalations of shale noticed. coloured effervescence.




ANNEXURE 11

= LITHOLOG DATA SHEET OF BOREHOLES
KUDREMUm
PROPOSED BORE NAME OF

HOLE NO. 11 PBHOS PROSPECT KALB

DATE OF
STARTING 02-09-2023 BH ID 23 BHO5

DATE OF

CLOSING 30-09-2023 | EASTING 701231

AZIMUTH - NORTHING 1877287

ANGLE VERTICAL RL (m) 429

AVG RQD % 48.51%

RECOVERY% | 97.53% |CEr 0 (m) 45.00Mtr
BH ID FROM TO LITHOLOGY DESCRIPTION ROCK TYPE P205 Test (Shapiro's Kit)
Light grey coloured, fine
grained, hard and massive Phosphorate test done with shapiro's kit on
2200 2500 . hmest.one with thin Massive limestone limestone core, it's given 10w.yellow coloured
23 BHOS intercalations of shale(1cm effervescence and along the partings strongly yellow
thick) noticed at depth of coloured effervescence.
23.50m.
Light grey coloured, fine Phosphorate test done with shapiro's kit on
2500 28.00 gralped, hard ar?d ma.sswe Massive limestone limestone core, it's given medlu.m yellow coloured
limestone with thin effervescence and along the partings strongly yellow
intercalations of shale noticed. coloured effervescence.
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LITHOLOG DATA SHEET OF BOREHOLES

KUDREMUE
PROPOSED BORE NAME OF
HOLE NO. 11 PBHOS PROSPECT KALB
DATE OF
STARTING 02-09-2023 BH ID 23 BHO5
DATE OF
CLOSING 30-09-2023 | EASTING 701231
AZIMUTH - NORTHING 1877287
ANGLE VERTICAL RL (m) 429
AVG RQD % 48.51%
RECOVERY% | 97.53% |DEFTH (M) 45.00Mtr
BH ID FROM TO LITHOLOGY DESCRIPTION ROCK TYPE P205 Test (Shapiro's Kit)
Light grey coloured, fine
gralped, hard ar?d ma.sswe Phosphorate test done with shapiro's kit on
limestone with thin N . s
28.00 31.00 ) : . Massive limestone limestone core, it's given strongly yellow coloured
intercalations of shale noticed.
. effervescence.
Fracture along the core axis at
depth from 30.80 - 31.00m.
Light grey coloured, fine
gralped, hard ar?d ma.sswe Phosphorate test done with shapiro's kit on
limestone with thin limestone core, it's given medium yellow coloured
31.00 34.00 intercalations of shale noticed. Massive limestone 1S 8 ) y
effervescence and along the partings strongly yellow
Broken/fractured core of coloured effervescence
limestone at depth from 31.00 '
to 31.20m.
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LITHOLOG DATA SHEET OF BOREHOLES

KUDREMUE
PROPOSED BORE NAME OF

HOLE NO. 11 PBHOS PROSPECT KALB

DATE OF
STARTING 02-09-2023 BH ID 23 BHO5

DATE OF

CLOSING 30-09-2023 | EASTING 701231

AZIMUTH - NORTHING 1877287

ANGLE VERTICAL RL (m) 429

AVG RQD % 48.51%

RECOVERY% | 97.53% |DEFTH (M) 45.00Mtr
BH ID FROM TO LITHOLOGY DESCRIPTION ROCK TYPE P205 Test (Shapiro's Kit)
Light grey coloured, fine Phosphorate test done with shapiro's kit on
34.00 3700 gralped, hard ar?d ma.sswe Massive limestone limestone core, it's given medlu.m yellow coloured
limestone with thin effervescence and along the partings strongly yellow
intercalations of shale noticed. coloured effervescence.
Light grey coloured, fine Phosphorate test done with shapiro's kit on
37,00 40.00 gralyed, hard ar.ld massive Massive limestone limestone core, it's given medlu.m yellow coloured
limestone with thin effervescence and along the partings strongly yellow
intercalations of shale noticed. coloured effervescence.




ANNEXURE 11

— LITHOLOG DATA SHEET OF BOREHOLES
KUDREMUm
PROPOSED BORE NAME OF
HOLE NO. 11 PBHOS PROSPECT KALB
DATE OF
STARTING 02-09-2023 BH ID 23 BHO5
DATE OF
CLOSING 30-09-2023 | EASTING 701231
AZIMUTH - NORTHING 1877287
ANGLE VERTICAL RL (m) 429
AVG RQD % 48.51%
RECOVERY% | 97.53% |DEFTH (M) 45.00Mtr
BH ID FROM TO LITHOLOGY DESCRIPTION ROCK TYPE P205 Test (Shapiro's Kit)
Light grey coloured, fine
gralyed, hard ar.ld ma.551ve Phosphorate test done with shapiro's kit on
limestone with thin L . . .
40.00 43.00 . . , Massive limestone limestone core, it's given medium yellow coloured
intercalations of shale noticed.
: effervescence.
Fracture along the core axis at
depth from 40.90 - 41.30m.
Light grey coloured, fine
grained, hard and massive Phosphorate test done with shapiro's kit on
43.00 45.00 limestone with calcite vein Massive limestone limestone core, it's given medium yellow coloured
(thick 1.00-2.00cm) noticed at effervescence.
depth from 43.15 - 45.00m.
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KUDREMUKH

GEOTECHNICAL LOG DATA SHEETS OF BOREHOLES

ANNEXURE 12

KIOCL-23-KA-KLB 11

DATE OF NAME OF
STARTING 25-08-2023 PROSPECT KALB
DATE OF
CLOSING 28-08-2023 BH ID 23 BHO1
AZIMUTH -
- RQD% - (Total Length Core Recovered as solid Cylinder greater
ANGLE Vertical EASTING 700569 than 100mm in length,/Drill Run)*100
PROPOSED 45.00mtr NORTHING 1878148
DEPTH
AVG RQD% 47.24% RL_m 436
Recovery% 93.33% FINAL Depth 45.00mtr
TOTAL ROCK
LENGTH WEATH | STREN | DISCONTI
DATE/SHIFT I;%N FROM | TO LEI:\I?rH Rgl(igv ggg?;’ LENGTH OF PIECES > 10 cm OF RD(}D ERING | GTH | NUITY RE;%gKS Remark
' 0 PIECES ° | INDEX* | INDEX| INDEX*
>10cm *
1 | 000 | 1.00] 1.00 0.65 | 65.00 | 0 0 0.00 R1 VERY POOR
2 | 100 | 350 250 1.30 | 52.00 | 0 0 0.00 R1 VERY POOR
3 | 350 | 500 150 0.90 | 60.00 | 0 0 0.00 | cw R1 CR  |VERYPOOR
25-08-2023
4 | 500 | 700 ] 200 1.85 | 92.50 J10]14]11]10]12 57 |2850] sw R3 LF POOR
5 | 7.00 J10.00] 3.00 2.93 | 97.67 [20]13]11]10]15]15]12]14]15)11]11]10]12 169 |56.33] uw R4 MS FAIR
6 | 10.00 |13.00] 3.00 2.96 | 98.67 |10])16]10|20]15]12]10]10] 10 113 |37.67] uw |R3+R4| MsS POOR
7 | 13.00 | 16.00] 3.00 2.90 | 96.67 |18]|14|16|10|11]18]10 97 |3233] uw |R3+R4| MsS POOR
8 | 16.00 [19.00] 3.00 2.95 | 98.33 |10]11]13]13]|38]15]16]25 141 |47.00] uw R4 MS POOR
9 | 19.00 [22.00] 3.00 2.93 | 97.67 [19]15]16]16]19]15]21]10]35 166 |55.33] uw R4 MS FAIR
26.08-2023 10| 22.00 [25.00] 3.00 2.95 | 98.33 |25]11]10]30]16]20]12]15]13]15]14]25 206 |68.67] uw R4 MS FAIR
11 | 25.00 | 28.00] 3.00 2.95 | 98.33 |12]15|21|18|11]|39]15]26|13|16]16]17]43]|20| 282 |94.00| uw R4 MS  |EXCELLENT
12 | 28.00 | 31.00] 3.00 2.96 | 98.67 [19]12]14]11]15]13]16]14]18]14]11 157 |52.33] uw R4 MS FAIR
13 | 31.00 | 34.00] 3.00 2.95 | 98.33 [22]14]14]12]10]14]16]21]15]10]30 178 |59.33] uw R4 MS FAIR
27-08-2023 | 14 | 34.00 [37.00] 3.00 2.95 | 98.33 [22]15]12]13]11]12]17]11]24)15]11]16]10 189 |63.00] uw R4 MS FAIR
15 | 37.00 [40.00] 3.00 2.96 | 98.67 |28]28]18]11|14]10]21]22]15]12]48]14 241 |8033] uw R4 MS GOOD
28.08.2023 16| 40.00 [43.00] 3.00 2.95 | 98.33 |14]36]40]10]23]25]26]11 185 |61.67] uw R4 MS FAIR
17 | 43.00 [45.00] 2.00 1.96 | 98.00 J10]14|26]11]60]12 133 |6650] uw R4 MS FAIR
42.00 47.2
Recovery% 93.33
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KUDREMUKH

GEOTECHNICAL LOG DATA SHEETS OF BOREHOLES

ANNEXURE 12

KIOCL-23-KA-KLB 11

DATE OF NAME OF
STARTING 23-08-2023 PROSPECT KALB
DATE OF
CLOSING 27-08-2023 BHID 23 BHO2
AZIMUTH - RQD% - (Total Length Core Recovered as solid Cylinder greater
ANGLE Vertical EASTING 701852 than 100mm in length/Drill Run)*100
PROPOSED 45.00mtr NORTHING 1878117
DEPTH
AVG RQD% 53.79% RL_m 432
Recovery% 95.80% FINAL Depth 45.00mtr
TOTAL ROCK
LENGT WEATHE|STREN | DISCONTI
DATE/SHIFT l;l(J)N FROM | TO LEII{\II;EI'\II'H REE(Y)V I];E(Y:?’/V LENGTH OF PIECES > 10 cm H OF ROSD RING GTH NUITY REII\{/I?XII)QKS Remark
: 0 PIECES| “° | INDEX* |INDEX| INDEX*
>10cm *
23-08-2023 1 0.00 2.00 2.00 1.50 75.00 | 0 0 0.00 R1 VERY
POOR
VERY
2 2.00 4.00 2.00 1.50 75.00 | 0 0 0.00 cw R1 CR POOR
24-08-2023 3 4.00 7.00 3.00 2.85 95.00 |12]|13]12]20]11|29]15|17|25]10 164 54.67 SW R3+R4 LF FAIR
4 7.00 ]10.00 3.00 2.98 99.33 |33]14]|16|25]17]10]20]26]15 176 58.67 Uw R4 MS FAIR
5 10.00 | 13.00 3.00 2.96 98.67 |11]110|10|24|11|12)12|10]17]12]10]33 172 57.33 Uw R4 MS FAIR
6 13.00 | 16.00 3.00 2.90 96.67 |20]26]27|20]12|19|12]15]16]11]21 199 66.33 Uw R4 MS FAIR
25-08-2023 7 16.00 | 19.00 3.00 2.95 98.33 |20]21|10|14|11]|12)10]10]12 120 40.00 Uw R4 MS POOR
8 19.00 | 22.00 3.00 2.93 97.67 |15]10]20]20]13|17|23]|11 129 43.00 Uw R4 MS POOR
9 22.00 | 25.00 3.00 2.96 98.67 |12]113|10|12)12|23)14|23|26]10]12]26 193 64.33 Uw R4 MS FAIR
10 25.00 | 28.00 3.00 2.90 96.67 |23]121]20|11]123]21)30]18]11 178 59.33 Uw R4 MS FAIR
26-08-2023 11 28.00 |31.00 3.00 2.96 98.67 |31]15]25|54]11]10}30]29]29 234 78.00 Uw R4 MS GOOD
12 31.00 | 34.00 3.00 2.95 98.33 | 1412647 |11]27]|49 174 58.00 Uw R4 MS FAIR
13 34.00 | 37.00 3.00 2.95 98.33 |28]22]12|23]117]|10}16]30]23]10]30 221 73.67 Uw R4 MS FAIR
14 37.00 ]140.00 3.00 2.90 96.67 116118]10)10}12]14}16]12)111|22]44 185 61.67 Uw R4 MS FAIR
27-08-2023 15 40.00 |43.00 3.00 2.96 98.67 |35]10]19|21]19|15]18]23]34 194 64.67 Uw R4 MS FAIR
16 | 43.00 | 45.00 2.00 1.96 98.00 |34]110]|36]23]14]18]14]|13 162 81.00 Uw R4 MS GOOD
43.11 53.79
Recovery% 95.8
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GEOTECHNICAL LOG DATA SHEETS OF BOREHOLES

ANNEXURE 12

KIOCL-23-KA-KLB 11

DATE OF
STARTING 29-08-2023 NAME OF PROSPECT KALB
DATE OF
CLOSING 02-09-2023 BH ID 23 BHO3
AZIMUTH Z RQD% - (Total Length Core Recovered as solid Cylinder greater than
ANGLE Vertical EASTING 701889 100mm in length/Drill Run)*100
PROPOSED
DEPTH 45.00mtr NORTHING 1876585
AVG RQD % 38.81% RL_m
RECOVERY % 92.42% FINAL Depth 45.00mtr
TOTAL
RUN RUN RECO | RECOV LENGTH OF PIECES > 10 LENGTH RQD WEATH S]'ll'(;{(;i]; ]'I)'i;(l:.l(;g RQD
DATE/SHIFT | yo | FROM [ TO |, enGTH | vERY | ERY % 7 0em P[g EES % IEISENXG* GTH | Y | REmARks | Remark
INDEX*| INDEX*
>10cm
29-08-2023 1 0.00 0.40 0.40 0.35 87.50 | O 0 0.00 SW R3 FR VERY POOR
2 0.40 1.00 0.60 0.30 50.00 | O 0 0.00 CW R1 CR VERY POOR
3 1.00 2.30 1.30 1.25 96.15 |26]13 39 30.00 SW R3+R4 LF POOR
30-08-2023 4 2.30 3.30 1.00 0.55 55.00 0 0.00 CW R1 CR VERY POOR
5 3.30 5.00 1.70 1.62 95.29 |15]18]14]20 67 39.41 SW R3+R4 LF POOR
6 5.00 7.00 2.00 1.95 97.50 |39]21]22]20 102 51.00 SW R3+R4 LF FAIR
7 7.00 9.70 2.70 2.65 98.15 |29]12]17]22]15}10]13 118 43.70 SW R3+R4 LF POOR
8 9.70 |11.30 1.60 0.90 56.25 0 0.00 CW R1 CR VERY POOR
31-08-2023 9 11.30 ] 13.00 1.70 1.60 94.12 |10}13]21]22]25 91 53.53 SW R4 MS FAIR
10 | 13.00 | 14.00 1.00 0.55 55.00 0 0.00 CW R1 CR VERY POOR
11 | 14.00 | 15.80 1.80 1.70 9444 120120)16]13]|11 80 44.44 SW R3 MS POOR
12 | 15.80 | 17.00 1.20 0.60 50.00 0 0.00 CW R1 CR VERY POOR
13 17.00 ] 19.00 2.00 1.95 97.50 |15}15)13J10)11}13]10}J10}18 115 57.50 Uw R4 MS FAIR
14 | 19.00 ] 22.00 3.00 2.95 98.33 |12]10)17]10]15}13]19 96 32.00 Uw R4 MS POOR
15 | 22.00 | 25.00 3.00 2.96 98.67 |11]30]23]13]10]26] 14 127 42.33 Uw R4 MS POOR
01-09-2023 16 | 25.00 | 28.00 3.00 2.95 98.33 |11]22]16]16]|26]18]11]12]23 155 51.67 Uw R4 MS FAIR
17 | 28.00 ] 31.00 3.00 2.95 98.33 |15)13)11])10J15}10)J10])19|11|14]18]11 157 52.33 Uw R4 MS FAIR
13 | 31.00 ] 34.00 3.00 2.98 99.33 |16|21)26]|14|13}16]11|11|11|14]25]12]|14 204 68.00 Uw R4 MS FAIR
14 | 34.00 ] 37.00 3.00 2.95 98.33 |17]15]16]16|13}18]10]18|19]13 155 51.67 Uw R4 MS FAIR
02-09-2023 15 | 37.00 | 40.00 3.00 2.95 98.33 |10|15]16]16J10f21)11]13|15]23]18]29]19|17 233 77.67 Uw R4 MS GOOD
16 | 40.00 ] 43.00 3.00 2.95 98.33 |17]130]26]27]16]30]14]25|36]13 234 78.00 Uw R4 MS GOOD
17 | 43.00 | 45.00 2.00 1.98 99.00 |21}13]15]17|11}24]25]25]10 161 80.50 Uw R4 MS GOOD
41.59 38.8
Recovery% 92.42
|




“_ ANNEXURE 12

= GEOTECHNICAL LOG DATA SHEETS OF BOREHOLES

=
—
KUDREMUKH

KIOCL-23-KA-KLB 11

DATE OF NAME OF
STARTING 19-09-2023 PROSPECT KALB
DATE OF
CLOSING 28-09-2023 BH ID 23 BHO4
AZIMUTH -
ANGLE Vertical EASTING 700690 RQD% - (Total Length Core Recovered as solid Cylinder greater
than 100mm in length /Drill Run)*100
PROPOSED 45.00mtr NORTHING 1876434 gth/ )
DEPTH
AVG RQD % 36.67% RL_m 418
RECOVERY % 93.91% FINAL Depth 45.00mtr
TOTAL ROCK
DISCON
LENGTH WEATH | STREN
pATE/SHIFT | RUN [rrom [ To | RUN [RECO [RECOVE LENGTH OF PIECES > 10 cm OF RQD [ ppinG | gru |TINUIT| RQD - o mark
NO LENGTH | VERY | RY% % Y |REMARKS
PIECES INDEX* | INDEX
INDEX*
>10cm *
1 | 000|030 030 | o020 6667 |0 0 0.00 R1 VERY POOR
19092023 |—2J 030 [230] 200 [ 185 [ 9250 [10[12]13]10]10 55 |2750] uw R4 LF POOR
3 | 230 [400] 170 | 080 | 47.06 0 000 | cw R1 CR |VERY POOR
4 | 400 [500] 100 [ 090 | 9000 [11]13]14]14 52 |s5200] uw R4 MS FAIR
5 | 500 | 700 | 200 | 1.94 | 97.00 |13|18]10]11[13]10]10 85 |4250] uw R4 MS POOR
20-09-2023
6 | 700 | 770 | o070 | 040 | 57.14 0 000 | cw R1 CR |VERY POOR
7 | 770 [10.00] 230 | 225 | 97.83 [13]19]12]17]13 74 |3217] uw R4 MS POOR
8 | 1000 |11.10] 110 | 105 | 9545 15|10 25 |2273] uw R4 MS |VERY POOR
31-08-2023 | 9 | 1110 |12.00] 090 | 055 | 61.11 0 000 | cw R1 CR |VERY POOR
10 | 12.00 | 13.00] 1.00 | 095 | 95.00 |10]14[16]11 51 |51.00] uw R4 MS FAIR
11 | 13.00 [16.00] 3.00 [ 296 | 9867 [10]10[13]14]12]16]13]10 98 [3267] uw R4 MS POOR
12 | 16.00 | 19.00] 3.00 | 297 | 99.00 |15|13|22|15|17]20]12]12]10]14 150 [5000] uw R4 MS POOR
13 | 19.00 | 22.00] 3.00 | 297 | 99.00 |10|16|12|10|19|15|12|17|12]17]13 153 [s51.00] uw R4 MS FAIR
14 | 22.00 | 25.00] 3.00 | 297 | 99.00 |11|19|15|18]12]11[10]31][17]15 159 [53.00] uw R4 MS FAIR
21-09-2023 115 | 2500 [28.00] 3.00 | 296 | 98.67 [10[10]18]16]12]14]15]11]10] 12 128 [4267] uw R4 MS POOR
16 | 28.00 |31.00] 3.00 | 295 | 9833 |15|10[16|23]10]25]17[19]24]21]15 195 [65.00] uw R4 MS FAIR
17 | 31.00 [34.00] 3.00 [ 296 | 9867 [17]17[21]13]17]30]10]34][24]14 197 6567 uw R4 MS FAIR
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KIOCL-23-KA-KLB 11

DATE OF NAME OF
STARTING 19-09-2023 PROSPECT KALB
DATE OF
CLOSING 28-09-2023 BHID 23 BHO4
AZIMUTH -
ANGLE Vertical EASTING 700690 RQD% - (Total Length Core Recovered as solid Cylinder greater
than 100mm in length/Drill Run)*100
PROPOSED 45.00mtr NORTHING 1876434 gth/ )
DEPTH
AVG RQD % 36.67% RL_m 418
RECOVERY % 93.91% FINAL Depth 45.00mtr
TOTAL ROCK
DISCON
LENGTH WEATH | STREN
DATE/SHIFT RUN FROM| TO RUN RECO |RECOVE LENGTH OF PIECES > 10 cm OF RQD ERING GTH TINUIT RQD Remark
NO LENGTH | VERY | RY% % Y REMARKS
PIECES INDEX* | INDEX
INDEX*
>10cm *
13 | 34.00 | 37.00 3.00 2.97 99.00 |12]10]25]12|13]|25]|16]|12|12]|32]|12]19 200 66.67 uUw R4 MS FAIR
14 | 37.00 | 40.00 3.00 2.95 98.33 |24]12]18]11]|21]19]10]15]|17]|15]|23]11 196 65.33 Uw R4 MS FAIR
15 | 40.00 | 40.80 0.80 0.78 97.50 |20]10 30 37.50 Uuw R4 MS POOR
28-09-2023 16 | 40.80 | 41.40 0.60 0.40 66.67 0 0.00 cw R1 CR VERY POOR
17 | 41.40 | 43.00 1.60 1.55 96.87 |19]17 36 22.50 uw R4 MS VERY POOR|
17 | 43.00 | 45.00 2.00 1.98 99.00 |20]11]12]15]12]10]16]10]21 127 63.50 Uw R4 MS FAIR
42.26 36.7
Recovery% 93.91
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KIOCL-23-KA-KLB 11
DATE OF NAME OF
STARTING 02-09-2023 PROSPECT KALB
DATE OF
CLOSING 30-09-2023 BHID 23 BHO5
AZIMUTH - RQD% - (Total Length Core Recovered as solid Cylinder greater than
ANGLE Vertical EASTING 701231 100mm in length/Drill Run)*100
PROPOSED
DEPTH 45.00mtr NORTHING 1877287
AVG RQD% 48.51% RL_m 429
Recovery% 97.53% FINAL Depth 45.00mtr
TOTAL ROCK
RECO LENGTH WEATHE| STREN | DISCONTI
DATE/SHIFT I]{“%N FROM| TO LE?V%NFH R:l(igV VERY LENGTH OF PIECES > 10 cm OF ROSD RING GTH NUITY REl?’[%ll)iKs Remark
’ % PIECES ° INDEX* | INDEX| INDEX*
>10cm *
1 0.00 | 1.00 1.00 0.70 |70.00} 0 0 0.00 R1 VERY POOR
02-09-2023 2 1.00 | 2.00 1.00 0.95 |95.0011 11 11.00 SW R3 LF VERY POOR
3 2.00 | 3.00 1.00 0.85 ]85.00 0 0.00 SwW R3+R4 FR VERY POOR
4 3.00 | 5.00 2.00 1.96 ]98.00]13]29]14]19]24 99 49.50 Uw R4 MS POOR
07-09-2023 5 5.00 | 7.00 2.00 1.90 ]95.00]19]13]13}16]25]16 102 51.00 Uw R4 MS FAIR
6 7.00 ]10.00] 3.00 295 9833|2211 |11}11}22}10}33 120 40.00 Uw R4 MS FAIR
7 ]10.00 |13.00] 3.00 2.98 ]199.33113118}10}10}10}34}20}18}11}11}12}18}25 210 70.00 Uw R4 MS FAIR
17-09-2023 8 13.00 | 16.00 3.00 2.97 199.00)116115)17|26]32]11]15]11}]11 154 51.33 Uw R4 MS FAIR
9 16.00 | 19.00 3.00 2.96 198.67112]124]11)14|17]11]10}14]12]29]15]14 183 61.00 Uw R4 MS FAIR
18-09-2023 10 ] 19.00 | 22.00] 3.00 2.97 ]199.00|26]21110}10)16}24|12}12}13}13}|22 179 59.67 Uw R4 MS FAIR
11 ] 22.00 | 25.00 3.00 2.96 198.67]110119]12]10}38}34]29]10]11 173 57.67 Uw R4 MS FAIR
12 ] 25.00 | 28.00] 3.00 2.96 |98.67114]115]119]21}30}44]10 153 51.00 Uw R4 MS FAIR
19-09-2023 13 ] 28.00 | 31.00] 3.00 2.95 198.33120)29]23}12}16]15}57 172 57.33 Uw R4 MS FAIR
14 ] 31.00 | 34.00 3.00 2.97 199.00148]34]11}18]25]10]35}10 191 63.67 Uw R4 MS FAIR
15 ] 34.00 | 37.00] 3.00 296 |98.67 |17]11]22]23]28]23]11]22 157 52.33 Uw R4 MS FAIR
30-09-2023 16 | 37.00 ] 40.00 3.00 2.97 199.00134123]17]12]29]20]11]14]23 183 61.00 Uw R4 MS FAIR
17 ] 40.00 | 43.00 3.00 2.95 198.33133]126]28]10]14]12]14]12]20 169 56.33 Uw R4 MS FAIR
18 | 43.00 | 45.00 2.00 1.98 199.00]19112]22116]32]16]130]10 157 78.50 Uuw R4 MS GOOD
43.89
Recovery% 97.53 48.5
|
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aad, ﬂ—‘g - 400 076, WRE Fax (+91-22) 2576 7253 (Department)
Department of Earth Sciences 2572 3480 (Institute)

Indian Institute of Technology Bombay Website : www.geos.iitb.ac.in

Powai, Mumbai - 400 076, India

Dr. Sakthi Saravanan Chinnasamy

Associate Professor

To: 30t Dec 2023

DNYANESHWAR GAONKAR
Deputy Manager (ME)

Mineral Exploration Department
KIOCL Limited, Il Block, Keramangala
Bangalore 560034

Karnataka

Petrographical and Mineralogical Report

The color of rocks varies from light to dark grey. It comprises indistinguishable
lamellae except sample 25BH/02/13 showing strong lamination and sample
21BH/01/33 showing weakly lamination. All of the five rock samples are dominantly
comprised of micritic calcite therefore preserve the pristine signature of formation.
Besides, all the samples also show neomorphism where micritic calcite is
recrystallized and increased in grain size. Presence of framboidal pyrites are also
observed in sample 25BH/02/13 and 21BH/01/33 only whereas samples 20BH/04/6
and 23BH/04/11 are comprised of minor quantity of goethite. Sample 20BH/04/6 is
enriched in goethite compared to sample 23BH/04/11 and shows a linear array of
goethite parallel to the bedding. In comparison to above there is complete absence of
any opaque mineral phase in sample 21BH/02/12. Besides chemical sediments,
quartz is also observed as detrital grains only in the sample 25BH/02/13 that is along
the dark colored lamellae representing possibly presence of clay minerals in it. Overall,
the mineralogy of all the rock samples are 99 % micritic calcite except sample
25BH/02/13 that comprises more than 5 % detrital quartz and clay minerals. The rocks
have undergone diagenesis and compaction that is evidence by the presence of
stylolites parallel to bedding and calcite vein perpendicular to the bedding. The
minerals along the stylolites are possibly detrital clay. Calcites in the vein might have

been formed by dissolution-reprecipitation mechanism during compaction and stylolite
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formation. The calcite veins are observed only in samples 20BH/04/6 and 23BH/04/11

whereas stylolite is observed only in sample 23BH/04/11.

Based on mineralogy the rocks are classified as micritic limestone and textural
observation indicates preservation of the pristine signature of rock formation. Since
the textural depositional features are not recognizable therefore considering
Dunham’s classification of carbonate rocks these rocks can be described as
‘crystalline carbonate’. At the same time, considering Wright's classification of
limestone and size of micrite less than 10 pym these rocks can be classified as

‘microspar stone’.

Sample 25BH/02/13 showing strong lamination, photomicrographs in PPL and XPL

respectively.

Samples 20BH/04/6, 23BH/04/11, 21BH/02/12, 25BH/02/13 and 21BH/01/33 showing
micritic nature of limestone, photomicrographs in PPL and XPL respectively for

individual samples.
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Samples 20BH/04/6, 23BH/04/11, 21BH/02/12, 25BH/02/13 and 21BH/01/33 showing

neomomorphism, photomicrographs in PPL and XPL respectively for individual

samples.
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Samples 25BH/02/13 and 21BH/01/33 showing framboidal pyrite, photomicrographs

in PPL only for individual samples.



]
KUDREMUKH

ANNEXURE 13

PETROGRAPHIC REPORTS

Samples 20BH/04/6 and 23BH/04/11 showing disseminated goethite,
photomicrographs in PPL only for individual samples.

Sample 20BH/04/6 shows a linear array of goethite parallel to bedding,
photomicrographs in PPL only.
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Sample 25BH/02/13 shows presence of detrital quartz and clay mineral interlayering,

photomicrographs in PPL and XPL.

The calcite veins are observed only in samples 20BH/04/6 and 23BH/04/11,
photomicrographs in PPL and XPL for individual samples.
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Yours faithfully,

(Sakthi Saravanan Chinnasamy PhD)

mail: chinnasamys(@iitb.ac.in

Office: +91-22-2576-7262 Mobile: +91-7540878771
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Leica Geosystems AG
Heinrich Wild Strasse
CH-9435 Heerbrugg
St. Gallen, Switzerland

Phone: + 4171727 3131
Fax: + 4171727 4674

GNSS Processing Report

Report created: 27-11-2023 18:34:41

Project Details

- when it has to be right

Annexure 14
Boundary Point and Borehole Points DGPS Survey Report.

eLca

Geosystems

General

Project Name:
BASE TRANSFER

CHITTAPUR TO JEVARGI

Customer Details
Customer Name:
Contact Person:

Master Coordinate
System

Coordinate System Name: UTM43N

Owner: - Number: - Transformation Type:
Lead Surveyor: - Email: - Residual Distribution:
Date Created: 27-11-2023 18:27:04 Skype: B Ellipsoid:
Last Accessed: 27-11-2023 18:27:05 Website: - Projection Type:
Application Software: Infinity 3.3.2 Geoid Model:

CSCS Model:
Path: E\JEVARGI BLOCKS\CHITTAPUR TO JEVARGI BASE TRANSFER\CHITTAPUR TO JEVARGI BASE TRANSFER.iprj
Size: 924 MB

Comments: -

Baseline CHP-1 - JWG-BASE

Processing Parameters (27-11-2023 10:19:07 - 27-11-2023 15:21:35)

Classical 3D

None

WGS 1984

UTM
egm08_ON-90N_OE-
180E_5x5

Data Selected
Cut-Off Angle: 10°
Frequency: Automatic

Sampling Rate: Use All
Satellite System:
Ephemeris Type: Broadcast

Antenna Calibration Set: NGS Absolute

Processing Strategy

Solution Type: Phase Fixed
Solution Optimisation:  Automatic
Frequency to use in lonoMinimised:

VMF with GPT2 model
Automatic
Automatic

Tropospheric Model:
lonospheric Model:
Allow Widelane Fix:

General Settings

Min. Distance for lonoMinimised:
Possible Ambiguities Fixup to:

Min. Duration for FloatSolution (static):

Time Settings
Time Format:
Time System:

HH:mm:ss
Local Time

Used
10°

Comments

L1/E1/B1/L2/B2/L5/E5a/E5b/E5a+b

1.00 sec
Broadcast

NGS Absolute

Phase Fixed
lono Minimised

Automatic

GPS/GLONASS/Galileo/Beidou GPS/GLONASS/Galileo/Beidou

L1/E

1/B1/L2/B2/L5/E5a/E5b/ESa+

b

VMF with GPT2 model
Computed
Automatic

15 km
300 km

00:05:00
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Leap Seconds: 18
Results Baseline: CHP-1 - JWG-BASE

Acquisition




==
KUDREMUKH

Start Time - End Time:
Duration:

Antennas

27-11-2023 10:19:08 - 27-11-2023 15:21:35

05:02:27

Reference - CHP-1

Rover - JWG-BASE

Receiver Name / SN: LEICA GS16/ 3707963 LEICA GS18/ 3606815
Antenna Name / SN: LEIGS16/ - LEIGS18/ -
Carrier Offset; 0.360 m 0.360m
Height Reading: 0447 m 0216 m
Antenna Height: 0.807 m 0.576m
Phase Center Offset
Reference - LEIGS16 Rover - LEIGS18
GPS L1 L2 L1 L2
East 0.000 m 0.000 m 0.000 m 0.002 m
North 0.000 m 0.002 m -0.00Tm 0.000 m
Up 0.089 m 0.089 m 0.100 m 0.107 m
GLONASS L1 L2 L1 L2
East 0.000 m 0.000 m 0.000 m 0.002 m
North 0.000 m 0.002 m -0.00Tm 0.000 m
Up 0.089 m 0.089 m 0.100 m 0.107 m
Coordinates
Reference - CHP-1 Rover - JWG-BASE Reference - CHP-1
Point Role: Control Fixed PP

WGS84 Latitude:
WGS84 Longitude:
WGS84 Ellip. Height:
WGS84 Cartesian X:
WGS84 Cartesian Y-
WGS84 Cartesian Z:

Baseline Vector and Quality - WGS84

Alatitude:
Alongitude:
AHeight:
AX:

AY:

AZ:

Slope Dist.:

MO:

Q1
Q12
Q22
Q13
Q23:
Q33:

-0° 07" 13.7430"
-0° 18'47.3191"
1.853m
33357394 m
-3,724875m
-12,747.050 m
35903.729 m

0.240m
0.00000004
0.00000003
0.00000017
0.00000001
0.00000005
0.00000004

Results Baseline: JNG-BASE - TBM-4

17° 00" 19.2348" N
76° 46' 24.6851" E
358.715m
1,395995387 m
5939,509.756 m
1,853,503.780 m

SD Alatitude:
SD Alongitude:
SD AHeight:
D AX:

SD AY:

SD AZ:

SD Slope Dist.:

CQ 1D:
CQ 2D:
CQ 3D:

Easting:
Northing:
Ortho. Height:

0.000 m
0.000 m
0.000 m
0.000 m
0.000 m
0.000 m
0.000 m

0.000 m
0.000 m
0.000 m

722,003.771 m
1,894,665.559 m
435436 m

Annexure 14

Boundary Point and Borehole Points DGPS Survey Report.

Rover - JWG-BASE

688,799.408 m
1,881,000.882 m

437.735m
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E=I= Boundary Point and Borehole Points DGPS Survey Report.
Acquisition
Start Time - End Time: 28-11-2023 15:14:16 - 28-11-2023 17:16:14
Duration: 02:01:58
Antennas
Reference - JWG-BASE  Rover - TBM-4
Receiver Name / SN: LEICA GS16/ 3707963 LEICA GS18/ 3603617
Antenna Name / SN: LEIGS16/ - LEIGS18/ -
Carrier Offset: 0360 m 0.360 m
Height Reading: 0.185m 0.605m
Antenna Height: 0.545 m 0.965 m
Phase Center Offset
Reference - LEIGS16 Rover - LEIGS18
GPS L1 L2 L1 L2
East 0.000 m 0.000 m 0.000 m 0.002 m
North 0.000 m 0.002m -0.001 m 0.000 m
Up 0.089 m 0.089 m 0.100 m 0.107 m
GLONASS L1 L2 L1 L2
East 0.000 m 0.000 m 0.000 m 0.002 m
North 0.000 m 0.002m <0001 m 0.000m
Up 0.089 m 0.089 m 0.100 m 0.107 m
Coordinates
Reference - JWG-BASE  Rover - TBM-4 Reference - JWG-BASE
Point Role: Control Fixed PP

WGS84 Latitude:
WGS84 Longitude:
WGS84 Ellip. Height:
WGS84 Cartesian X:
WGS84 Cartesian Y:
WGS84 Cartesian Z:

Baseline Vector and Quality - WGS84

Start Time - End Time:
Duration:

Antennas

16° 58' 58.3548" N
76° 53' 16.7057" E
352245 m
1,384,291.709 m
5942,988216 m
1,851,123.956 m

05-12-2023 08:58:27 - 05-12-2023 11:02:18

02:03:51

Easting:
Northing:
Ortho. Height:

688,799.408 m
1,881,000.882 m
437735m

701,010.658 m
1,878,628311 m
431497 m
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Reference - TBM-4

Rover - BP 23A

Receiver Name / SN: LEICA GS16/ 3707963 LEICA GS18/ 3606815
Antenna Name / SN: LEIGS16/ - LEIGS18/ -
Carrier Offset; 0.360m 0.000m
Height Reading: 0.610m 1.800 m
Antenna Height: 0970 m 1.800 m
Phase Center Offset
Reference - LEIGS16 Rover - LEIGS18
GPS L1 L2 L1 L2
East 0.000 m 0.000 m 0.000 m 0.002 m
North 0.000 m 0.002 m -0.00Tm 0.000 m
Up 0.089 m 0.089m 0.100 m 0.107m
GLONASS L1 L2 L1 L2
East 0.000 m 0.000 m 0.000 m 0.002 m
North 0.000 m 0.002m -0.001 m 0.000 m
Up 0.089 m 0.089m 0.100 m 0.107m
Coordinates
Reference - TBM-4 Rover - BP 23A Reference - TBM-4
Point Role: Control Fixed PP

WGS84 Latitude:
WGS84 Longitude:
WGS84 Ellip. Height:
WGS84 Cartesian X:
WGS84 Cartesian Y:
WGS84 Cartesian Z:

Baseline Vector and Quality - WGS84

16° 58' 55.1046" N
76° 52'49.9105" E
348.700 m
1,385,069.586 m
5,942,833459 m
1,851,027.356 m

Alatitude: -0° 00" 03.2502" SD Alatitude:

Alongitude: -0° 00" 26.7952" SD Alongitude:

AHeight: -3545m SD AHeight:

AX: 777878 m D AX:

AY: -154.757 m D AY:

AZ: -96.600 m SD AZ:

Slope Dist.: 798984 m SD Slope Dist.:

MO: 0362 m cQ 10

QI 0.00000000 CQ 2D:

Q12: 0.00000000 CQ 3D

Q22 0.00000002

Q13: 0.00000000

Q23: 0.00000001

Q33: 0.00000000

Frequency: L1/E1/B1/L2/B2/L5/E5a/E5b/E5a+b  GDOP:

Solution Optimisation: ~ None PDOP:

Solution Type: Phase Fixed HDOP:
VDOP:

Ephemeris Type:

Results Baseline: TBM-4 - BP23B

Easting:

Northing:
Ortho. Height:

0.000 m
0.000 m
0.000 m
0.000 m
0.000 m
0.000 m
0.000 m

0.000 m
0.000 m
0.000 m

08 -
04 -
07-

701,010.658 m
1,878,628311 m
431497 m

GPS SVs:
GLONASS SVs:
Beidou SVs:
Galileo SVs:
QZSS SVs:

Annexure 14
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Rover - BP 23A

700,218.918 m
1,878,520.772 m
427949 m

10/10
8/9
114
8/8
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Acquisition

Start Time - End Time:
Duration:

Antennas

05-12-2023 09:34:57 - 05 12-2023 11:40:08

02:05:11

Reference - TBM-4

Rover - BP23B

Receiver Name / SN: LEICA GS16/ 3707963 LEICA GS18/ 3603617
Antenna Name / SN: LEIGS16 / - LEIGS18 / -
Carrier Offset; 0.360m 0.360m
Height Reading: 0.610m 1.800 m
Antenna Height: 0970 m 2.160m
Phase Center Offset
Reference - LEIGS16 Rover - LEIGS18
GPS L1 L2 L1 L2
East 0.000 m 0.000 m 0.000 m 0.002 m
North 0.000 m 0.002 m -0.00Tm 0.000 m
Up 0.089 m 0.089 m 0.100 m 0.107 m
GLONASS L1 L2 L1 L2
East 0.000 m 0.000 m 0.000 m 0.002 m
North 0.000 m 0.002 m -0.00Tm 0.000 m
Up 0.089 m 0.089 m 0.100 m 0.107 m
Coordinates
Reference - TBM-4 Rover - BP23B Reference - TBM-4
Point Role: Control Fixed PP

WGS84 Latitude:
WGS84 Longitude:
WGS84 Ellip. Height:
WGS84 Cartesian X:
WGS84 Cartesian V-
WGS84 Cartesian Z:

Baseline Vector and Quality - WGS84

Start Time - End Time:
Duration:

Antennas

Receiver Name / SN:
Antenna Name / SN:
Carrier Offset:
Height Reading:
Antenna Height:

Phase Center Offset

16° 58' 54.5445" N
76° 53' 584220" E
345839 m
1,383,096.100 m
5943,295418 m
1,851,010.052 m

06-12-2023 09:45:31 - 06-12-2023 11:57:56

02:12:25

Reference - TBM-4
LEICA GS16 / 3707963
LEIGS16/ -

0.360 m
0.585 m
0.945m

Rover - 23BP-C
LEICA GS18 / 3606815

LEIGS18 / -
0.360 m
2.000 m
2360 m

Easting:
Northing:
Ortho. Height:

701,010.658 m
1,878,628.311 m
431497 m

Annexure 14
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Rover - BP23B

702,245.916 m
1,878,523.088 m
425106 m
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Rover - 23BP-C

702,244.622 m
1,876,053.987 m
401.456 m

10/1

/1
10/1
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Reference - LEIGS16 Rover - LEIGS18
GPS L1 L2 L1 L2
East 0.000 m 0.000 m 0.000 m 0.002 m
North 0.000 m 0002 m -0.001 m 0.000 m
Up 0.089 m 0.089 m 0.100 m 0.107 m
GLONASS L1 L2 L1 L2
East 0.000 m 0.000 m 0.000 m 0.002 m
North 0.000 m 0.002 m -0.001 m 0.000 m
Up 0.089 m 0.089 m 0.100 m 0.107m
Coordinates
Reference - TBM-4 Rover - 23BP-C Reference - TBM-4
Point Role: Control Fixed PP
WGS84 Latitude: 16° 57" 34.23869" N Easting: 701,010.658 m
WGS84 Longitude: 76° 53' 57.57044" E Northing: 1,878,628311 m
WGS84 Ellip. Height: 322094 m Ortho. Height: 431497 m
WGS84 Cartesian X: 1383278823 m
WGS84 Cartesian Y: 5,943,969.444 m
WGS84 Cartesian Z: 1,848,641.787 m
Baseline Vector and Quality - WGS84
Alatitude: -0° 01' 24.11616" SD Alatitude: 0.000 m
Alongitude: 0° 00" 40.86475" SD Alongitude: 0.000 m
AHeight: -30.15Tm SD AHeight: 0.000 m
AX: -1,012.885 m SD AX: 0.000 m
AY: 981.228 m SDAY: 0.000 m
AZ: -2,482.169 m SD AZ: 0.000 m
Slope Dist. 2,854.805 m SD Slope Dist: 0.000 m
MO: 0.79% m CQ 1D: 0.000 m
Q1 0.00000000 CQ 2D: 0.000 m
Q12 0.00000000 CQ 3D: 0.000 m
Q2 0.00000002
Q13: 0.00000000
Q23: 0.00000000
Q33: 0.00000000
Frequency: L1/E1/B1/L2/B2/L5/E5a/E5b/ESa+b GDOP: 15-22 GPS SVs:
Solution Optimisation: None PDOP: 09-13 GLONASS SVs:
Solution Type: Phase Fixed HDOP: 04-05 Beidou SVs:
VDOP: 07-12 Galileo SVs:
QZSS SVs:

Ephemeris Type:

Results Baseline: TBM-4 - 23BP-D

Acquisition

Start Time - End Time:
DuratiOn:

Antennas

Receiver Name / SN:
Antenna Name / SN:

Carrier Offset:

06-12-2023 13:39:26 - 06 12-2023 15:40:17

02:00:51

Reference - TBM-4
LEICA GS16 / 3707963
LEIGS16/ -
0360 m

Rover - 23BP-D
LEICA GS18 / 3606815
LEIGS18/ -
0.360 m
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Baseline Vector and Quality - WGS84

Height Reading: 0.585m 2.000 m
Antenna Height: 0.945 m 2360 m
Phase Center Offset
Reference - LEIGS16 Rover - LEIGS18
GPS L1 L2 L1 L2
East 0.000 m 0.000 m 0.000 m 0002 m
NOrth 0.000 m 0002 m -0.001 m 0.000 m
Up 0.089 m 0089 m 0.100 m 0.107 m
GLONASS L1 L2 L1 L2
East 0.000 m 0.000 m 0.000 m 0.002 m
NOrth 0.000 m 0002 m -0.00T m 0.000 m
Up 0.089 m 0089 m 0.100 m 0.107m
Coordinates
Reference - TBM-4 Rover - 23BP-D Reference - TBM-4
PQint ROle: COntrOl Fixed PP
WGS84 Latitude: - 16° 57' 34.86005" N Easting: 701,010.658 m
WGS84 LOngitude: 76° 52' 49.10836" E NOrthing: 1,878,628311 m
WGS84 Ellip. Height: 348875 m Orth0. Height: 431497 m
WGS84 Cartesian X: 1,385,256.180 m
WGS84 Cartesian Y: 5,943,529.509 m
WGS84 Cartesian Z: 1,848,667.870 m

Rover - 23BP-D

700,218.827 m
1,876,053.594 m
428216 m
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Annexure 14
Boundary Point and Borehole Points DGPS Survey Report.

=
—
-_—

KUDREMUKH

23BP-B 23BP-C
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Results Baseline: TBM-4 - 23BH-01

Acquisition
Start Time - End Time: 05-12-2023 11:19:08 - 05 12-2023 13:34:01
Duration: 02:14:53
Antennas
Reference - TBM-4 Rover - 23BH-01
Receiver Name / SN: LEICA GS16/ 3707963 LEICA GS18/ 3606815
Antenna Name / SN: LEIGS16/ - LEIGS18 / -
Carrier Offset: 0.360 m 0.000 m
Height Reading: 0.610m 1.800 m
Antenna Height: 0970 m 1.800m
Phase Center Offset
Reference - LEIGS16 Rover - LEIGS18
GPS L1 L2 L1 L2
East 0.000 m 0.000 m 0.000 m 0.002 m
North 0.000 m 0.002 m -0.00Tm 0.000 m
Up 0.089 m 0.089 m 0.100 m 0.107 m
GLONASS L1 L2 L1 L2
East 0.000 m 0.000 m 0.000 m 0.002 m
North 0.000 m 0.002 m -0.00Tm 0.000 m
Up 0.089 m 0.089 m 0.100 m 0.107 m
Coordinates
Reference - TBM-4 Rover - 23BH-01 Reference - TBM-4 Rover - 23BH-01
Point Role: Control Fixed PP
WGS84 Latitude: - 16° 58' 43.1571" N Easting: 701,010.658 m 700,571.355 m
WGS84 Longitude: - 76° 53'01.7045" E Northing: 1,878,628311 m 1,878,156.820 m
WGS84 Ellip. Height: - 345471 m Ortho. Height: 431497 m 424737 m
WGS84 Cartesian X: - 1,384,753421 m

Results Baseline: TBM-4 - 23 BH-02

Acquisition
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Start Time - End Time:

05-12-2023 11:52:27 - 05 12-2023 13:55:03

= Boundary Point and Borehole Points DGPS Survey Report.

Duration: 02:02:36
Antennas
Reference - TBM-4 Rover - 23 BH-02
Receiver Name / SN: LEICA GS16/ 3707963 LEICA GS18/ 3603617
Antenna Name / SN: LEIGS16/ - LEIGS18 / -
Carrier Offset: 0.360 m 0.360 m
Height Reading: 0610m 1.800 m
Antenna Height: 0970 m 2.160m
Phase Center Offset
Reference - LEIGS16 Rover - LEIGS18
GPS L1 L2 L1 L2
East 0.000 m 0.000 m 0.000 m 0.002 m
North 0.000 m 0.002 m -0.00Tm 0.000 m
Up 0.089 m 0.089 m 0.100 m 0.107 m
GLONASS L1 L2 L1 L2
East 0.000 m 0.000 m 0.000 m 0.002 m
North 0.000 m 0.002 m -0.00Tm 0.000 m
Up 0.089 m 0.089 m 0.100 m 0.107 m
Coordinates
Reference - TBM-4 Rover - 23 BH-02 Reference - TBM-4
Point Role: Control Fixed PP

WGS84 Latitude:
WGS84 Longitude:
WGS84 Ellip. Height:
WGS84 Cartesian X:
WGS84 Cartesian Y:
WGS84 Cartesian Z:

Baseline Vector and Quality - WGS84

Alatitude:
Alongitude:
AHeight:
AX:

AY:

AZ:

Slope Dist.:

-0° 00" 16.9010"
0° 00" 28.2884"
6611 m
-782.101 m
331429 m
-498.868 m
985.087 m

Results Baseline: TBM-4 - 23BH-03

16° 58' 414539" N
76° 53'44.9941" E
345634 m
1,383,509.608 m
5943,319.644 m
1,850,625.088 m

SD Alatitude:
SD Alongitude:
SD AHeight:
D AX:

D AY:

SD AZ:

SD Slope Dist.:

Easting:

Northing:
Ortho. Height:

0.000m
0.000 m
0.000 m
0.000m
0.000 m
0.000 m
0.000 m

701,010.658 m
1,878,628311m
431497 m

Annexure 14

Rover - 23 BH-02

701,852.558 m
1,878,116.795 m
424913 m

Acquisition

Start Time - End Time:

06-12-2023 10:15:16 - 06 12-

2023 12:16:24
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DuratiOn:

Antennas

02:01:08

Reference - TBM-4

Rover - 23BH-03

Receiver Name / SN: LEICA GS16/ 3707963 LEICA GS18 / 3603617
Antenna Name / SN: LEIGS16/ - LEIGS18/ -
Carrier Offset: 0.360 m 0.000 m
Height Reading: 0.585m 1.800 m
Antenna Height: 0.945 m 1.800 m
Phase Center Offset
Reference - LEIGS16 Rover - LEIGS18
GPS L1 L2 L1 L2
East 0.000 m 0.000 m 0.000 m 0002 m
NOrth 0.000 m 0002 m -0.001 m 0.000 m
Up 0.089 m 0089 m 0.100 m 0.107m
GLONASS L1 L2 L1 L2
East 0.000 m 0.000 m 0.000 m 0.002 m
NOrth 0.000 m 0002 m -0.00Tm 0.000 m
Up 0.089 m 0089 m 0.100 m 0107 m
Coordinates
Reference - TBM-4 Rover - 23BH-03 Reference - TBM-4
PQint ROle: COntrOl Fixed PP
WGS84 Latitude: - 16° 57' 51.61554" N Easting: 701,010.658 m
WGS84 LOngitude: 76° 53'45.77238" E NOrthing: 1,878,628311 m
WGS84 Ellip. Height: 326248 m Orth0. Height: 431497 m
WGS84 Cartesian X: 1,383,584.374 m
WGS84 Cartesian Y: 5943,742.391 m
WGS84 Cartesian Z: 1,849,153.975 m
Baseline Vector and Quality - WGS84
Alatitude: -0° 01' 06.73931" SD Alatitude: 0.000 m
ALOngitude: 0° 00" 29.06669" SD ALOngitude: 0.000 m

Results Baseline: TBM-4 - 23BH-04

Annexure 14

= Boundary Point and Borehole Points DGPS Survey Report.

Rover - 23BH-03

701,890.388 m
1,876,584.832 m
405.588 m

Acquisition

Start Time - End Time:
DuratiOn:

06-12-2023 12:48:54 - 06 12-2023 14:51:50

02:02:56
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Antennas

Reference - TBM-4

Rover - 23BH-04

Receiver Name / SN: LEICA GS16/ 3707963 LEICA GS18 / 3603617
Antenna Name / SN: LEIGS16/ - LEIGS18/ -
Carrier Offset: 0.360 m 0.000 m
Height Reading: 0.585 m 1.800 m
Antenna Height: 0.945m 1.800 m
Phase Center Offset
Reference - LEIGS16 Rover - LEIGS18
GPS L1 L2 L1 L2
East 0.000 m 0.000 m 0.000 m 0.002 m
NOrth 0.000 m 0002 m -0.00Tm 0.000 m
Up 0089 m 0089 m 0.100 m 0107 m
GLONASS L1 L2 L1 L2
East 0.000 m 0.000 m 0.000 m 0.002 m
NOrth 0.000 m 0002 m -0.001 m 0.000 m
Up 0.089 m 0089 m 0.100 m 0.107m
Coordinates
Reference - TBM-4 Rover - 23BH-04 Reference - TBM-4
POint ROle: COntrOl Fixed PP
WGS84 Latitude: - 16° 57' 47.10599" N Easting: 701,010.658 m
WGS84 LOngitude: 76° 53' 04.98825" E NOrthing: 1,878,628311 m
WGS84 Ellip. Height: 340351 m Orth0. Height: 431497 m
WGS84 Cartesian X: 1,384,771.825 m
WGS84 Cartesian Y: 5943,521.235 m
WGS84 Cartesian Z: 1,849,025.485 m
Baseline Vector and Quality - WGS84
Alatitude: -0° 01' 11.24887" SD Alatitude: 0.000 m

Results Baseline: TBM-4 - 23BH-05

Annexure 14

Boundary Point and Borehole Points DGPS Survey Report.

Rover - 23BH-04

700,685.055 m
1,876/434574 m
419.684 m

Acquisition

Start Time - End Time:

Duration: 01:53:54

Antennas

05-12-2023 14:12:56 - 05 12-2023 16:06:50
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Reference - TBM-4

Rover - 23BH-05

Boundary Point and Borehole Points DGPS Survey Report.

Receiver Name / SN: LEICA GS16/ 3707963 LEICA GS18/ 3606815
Antenna Name / SN: LEIGS16/ - LEIGS18/ -
Carrier Offset: 0.000 m
Height Reading: 1.800 m
Antenna Height: 1.800 m
Phase Center Offset
Reference - LEIGS16 Rover - LEIGS18
GPS L1 L2 L1 L2
East 0.000 m 0.000 m 0.000 m 0.002 m
North 0.000 m 0.002 m -0.00Tm 0.000 m
Up 0.089 m 0.089m 0.100 m 0.107m

Annexure 14
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Annexure 14

— indary Point and Borehole Points DGPS Survey Report.

23BH-01

23BH-02

GLONASS L1 L2 L1 L2
East 0.000 m 0.000 m 0.000 m 0.002 m
North 0.000 m 0.002 m -0.00Tm 0.000 m
Up 0.089 m 0.089 m 0.100m 0.107 m
Coordinates
Reference - TBM-4 Rover - 23BH-05 Reference - TBM-4
Point Role: Control Fixed PP
WGS84 Latitude: - 16° 58' 14.6762" N Easting: 701,010.658 m
WGS84 Longitude: - 76° 53' 23.7718" E Northing: 1,878,628311 m
WGS84 Ellip. Height: - 337.662 m Ortho. Height: 431497 m
WGS84 Cartesian X: - 1,384,173.884 m
WGS84 Cartesian Y: - 5943403913 m
WGS84 Cartesian Z: - 1,849,835.398 m

Rover - 23BH-05

701,232.639 m
1,877,287.509 m
416968 m
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KALBURGI AMALGAMATED LIMESTONE BLOCK, 23BH-01

Core Photographs

Annexure 15
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KALBURGI AMALGAMATED LIMESTONE BLOCK, 23BH-02
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KALBURGI AMALGAMATED LIMESTONE BLOCK, 23BH-03
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KALBURGI AMALGAMATED LIMESTONE BLOCK, 23BH-04
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KALBURGI AMALGAMATED LIMESTONE BLOCK, 23BH-05

Core Photographs

Annexure 15

e |
e T . .
A 551.05‘ F"iﬁ 5
BoX Koo

FpOM. 2600 T3 95 00 i; |

=
g A
o

Box.Ne.o¢
frem. 25, 00.7a. %0, 00

20.00 To 25.00m

25.00 To 30.00m




)
-

]
KUDREMUKH

Annexure 15

Core Photographs

‘-Ilfwlf.ﬁﬂﬁ?l
| 35.00 To 40.00m
' BEM -
gex o 0 M’B ,_ 23BH-05
ﬁmmw%@mﬁi
From 0.00m To 45.00m

e o b
wmwgmmgmgm |

40.00 To 45.00m




ANNEXURE 16

KUDREMUKH SPECIFIC GRAVITY TEST REPORT

KIOCL LIMITED

EWE Mineral Exploration Laboratory

BFU, Panambur, Mangalore.
Ph: 0824 2403449, Email: bfupc@kioclitd.in

KALBURGI AMALGAMATED LIMESTONE BLOCK

SPECIFIC GRAVITY RESULTS

Block No 23
SINo.| Borehole No. Sample no. Depth Thickness Average PECHY
From To Gravity gm/cc
1 23KLB-BH-01 23KLB-BH-01/10 12.0 13.0 1
2 | 23KLB-BH-03 | 23KLB-BH-03/08 7.0 8.0 1 2.63
3 23KLB-BH-04 23KLB-BH-04/23 22.0 23.0

5 o L I}

g—. o\ (Ravindra Babu B)
o \L,i Manager(PT)

Date: 9)1),{(

UDREMURH

i x ]..
/ {*j' ;’J
— N/



Pt Annexure 17
= RESOURCE CALCULATION SHEET FOR KIOCL_23_KA_KLB_11

KUDREMUKH

Borehole run meter Surface area (in Volume (in cum) Quantity (in million Cumu!atu{e Average Chemical values
Borehole . Sqm) . tonnes) Quantity (in
No Grade of Limestone Thickness TTUe Density million
1 . .
From | To |00 Thickness | (333) | (334) (333) (334) (333) (334) tonnes) Ca0 |Mgo| Si02 |Fe203|A1203
=(e) , . D=()* (k 0 (k
@) (b) © | @ |©w@o| 95 ® m | 0=@® | o=@ | e | OO g | @ @ | @ | o | @
Cement Grade 5 12 7 6.99 477,060 | 439,433 | 3334846 | 30,71,817 | 25 8.34 7.68 16.02 4606 | 057 | 1257 | 045 | 085
23BH 01 Cem;:;gﬂ:‘;f;ble/ 12 | 40 28 2796 | 477,060 |4,39,433(1,33,39,383 | 1,22,87,268 | 25 3335 30.72 64.07 3804 | 076 | 2567 | 072 | 1.32
Limestone with Ca0 | = | ¢ 5 4.99 477,060 |4,39,433 | 23,82,033 | 21,9455 | 2.5 5.96 5.49 11.44 3401 | 089 | 32.04 | 093 | 197
from 34% to 38%
Cement (Blendable/ | 24 20 19.97 | 500534 |451,289 | 9996969 | 90,13408 | 2.5 24.99 2253 4753 3800 |071| 2601 | 092 | 126
Benificiable)
23BH02 — :
Limestone with Ca0 | =, | ¢ 21 20.97 500,534 | 4,51,289 | 1,04,96,818 | 94,64,078 | 2.5 26.24 23.66 49.90 3502 [081| 3085 | 0.84 | 163
from 34% to 38%
Limestone with Ca0 | 18 17 1698 | 4,88402 |4,86,945| 82,91,448 | 82,66713 | 2.5 2073 20.67 41.40 3422 | 071 | 3221 | 108 | 153
from 34% to 38%
23BH 03 | Coment (Blendable/ ) g og 10 999 | 488402 |486945| 4877322 | 4862772 | 2.5 12.19 12.16 2435 4046 | 0.62 | 2254 | 061 | 119
Benificiable)
Limestone with CaO
28 | 45 17 1698 | 4,88402 |4:86945| 8291448 | 8266713 | 2.5 20.73 20,67 41.40 3543 | 073 | 3031 | 093 | 161
from 34% to 38%
Cement Grade 03 | 23 2 2.00 497,530 [4,97,700| 993,696 | 994035 | 25 2.48 2.49 497 4723 | 070 | 1055 | 058 | 0.81
Cement (Blendable/ | 12 8 7.99 4,97,530 |4,97,700 | 39,74,785 | 39,76,140 | 2.5 9.94 9.94 19.88 4017 | 086 | 1999 | 189 | 242
Benificiable)
Cement Grade 12 | 29 17 1698 | 497,530 |497,700| 8446418 | 84,49,298 | 2.5 21.12 21.12 42.24 4471 | 078 | 1499 | 062 | 0.89
23BH 04
Limestone with Ca0 | 5 | 49 10 9.99 4,97,530 | 497,700 | 49,68481 | 49,70,175 | 25 12.42 12.43 24.85 3655 |1.27| 2787 | 064 | 1.35
from 34% to 38%
Cement (Blendable/ | = 5o | ¢ 6 5.99 497,530 |4,97,700 | 29,81,089 | 29,82,105 | 2.5 7.45 7.46 14.91 3995 | 092 2262 | 069 | 1.30
Benificiable)
Cement (Blendable/ | 22 21 2097 | 502,655 |592881 [1,0541,285|1,24,33,435| 2.5 2635 31.08 57.44 3841 | 073 2592 | 071 | 115
Benificiable)
23BH 05 | Limestonewith Ca0 |, 39 17 16.98 502,655 |592,881| 8533421 |1,0065162| 25 21.33 25.16 46.50 3461 | 083 | 31.77 | 093 | 1.55
from 34% to 38%
Cement (Blendable/ | = 5o | 4 6 5.99 502,655 |592,881| 30,11,796 | 3552410 | 25 753 8.88 16.41 3931 | 069 | 2451 | 074 | 1.20
Benificiable)
Cumulative Resources in million tonnes 261.15 262.12 523.28 37.98 |0.78| 26.00 | 0.83 | 1.38
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RESOURCE CALCULATION SHEET FOR KIOCL_23_KA_KLB_11

Annexure 17

KUDREMUE
Summary of Resoruces(in million tonnes)

Grade G3 (333) G4(334) Cumulative Net Resources (after deducting 5%)
Qty Ca0 MgO Qty Ca0 MgO Qty CaO0 MgO Qty Ca0 MgO
Cement Grade 31.94 | 45.26 0.72 31.29 45.24 0.72 63.23 45.25 0.72 60.06 44.75 0.22
Cement(Blendable/ Benificiable) | 121.81 | 38.72 0.74 122.77 38.75 0.74 244.58 38.73 0.74 232.35 38.23 0.24

Li t ith CaO fi 34% t

Hmestone wi 38(;) rom34% 10 110741 | 34.98| o084 108.07 34.97 0.84 215.48 34.98 084 | 20470 34.48 0.34
Total 261.15]37.98 0.78 262.12 37.97 0.78 523.28 37.98 0.78 497.11 37.48 0.28
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50 150 250 750M
T — e  E———
0 100 200 500M
DGPS CORDINATES OF BOUNDARY POINTS DATUM: WGS-84
Point Id Latitude Longitude Easting Northing |Elevation
BP-A |[16°58'55.10463" N|76°52'49.91049" E| 700218.918 | 1878520.772 | 427.949
BP-B 16° 58'54.54454" N | 76° 53' 58.42195" E| 702245.916 | 1878523.088 | 425.106
BP-C |[16°57'34.23869" N|76°53'57.57044" E| 702244.622 | 1876053.987 | 401.456
BP-D |16°57'34.86005" N|76°52'49.10836" E| 700218.827 | 1876053.594 | 428.216
DGPS CORDINATES OF DRILLED BOREHOLES DATUM: WGS-84
Point Id Latitude Longitude Easting Northing |Elevation
BH-01 [16°58'43.15714" N|76°53'01.70446" E| 700571.355 | 1878156.82 | 424.737
BH-02 ]16°58'41.45385" N|76°53'44.99412" E| 701852.558 | 1878116.795 | 424.913
BH-0O5 |16°58'14.67618" N|76°53'23.77184" E| 701232.638 | 1877287.508 | 416.968
BH-03 ]16°57'51.61554" N [76°53'45.77238" E| 701890.388 | 1876584.832 | 405.588
BH-04 |[16°57'47.10599" N |76°53' 04.98825" E | 700685.055 | 1876434.574 | 419.684
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PLATE 4
TITLE SURFACE PLAN

BLOCK NO.- KIOCL 23 KA KLB 11

EXTENT:- 500 Ha.

SCALE 1:4000

VILLAGE:-

TALUK :- JEWARGI

DISTRICT: KALBURGI

STATE :- KARNATAKA

PROSPECTOR

)
y

KUDREMUKH

KIOCL LIMITED

(Notified Exploration Agency)

Regd. Off: BLOCK II, KORAMANGALA,
BENGALURU 560 034
(www kioclltd.in)
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Limestone Block Coordinates Datum: WGS-84

Location ID Easting | Northing
23BP-A 700218.91 1878520.77
23 BP-B 702245.91 1878523.08
23BP-C 702244.62 1876053.98
23BP-D 700218.82 1876053.59

Legend

Geology

|:| Kalaburagi limestone block Id KIOCL_23_KA_KLB 11

- Massive Limestone | (S,:tg‘? :23 (D :;pw)
[ | Soil Cover

@  Sample location with CaO %

TITLE GEOLOGICAL MAP OF KALABURAGI LIMESTONE

BLOCK ID KIOCL_23_KA_KLB 11

LESSEE

Kalaburagi Limestone

EXTENT : 5.00 sgkm

VILLAGE : Jevargi

DISTRICT : Kalaburagi

TALUK : Jevargi
STATE : Karnataka

PROSPECTOR

“ KIOCL LIMITED
= (Notified Exploration Agency)
= Redg.Off : BLOCK |, KORAMANGALA
A BANGALURU 560034
PLATE 05
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Limestone Block Coordinates Datum: WGS-84
Location ID Easting Northing Elevation
23BP-A 700218.91 1878520.77 427.94
23 BP-B 702245.91 1878523.08 425.10
23BP-C 702244 .62 1876053.98 401.45
23BP-D 700218.82 1876053.59 428.21

Coordinates of drilled borehole Datum : WGS-84
Borehole Id Easting ' Northing Elevation
23 BHO1 700571.35 1878156.82 424.73
23 BHO2 701852.55 1878116.79 424.91
23 BHO3 701890.38 1876584.83 405.58
23 BHO4 700685.05 1876434.57 419.68
23 BH05 701232.63 1877287.50 416.96

Legend
I:l Kalaburagi limestone block Id KIOCL_23_KA_KLB 11
(Area: 5.00 sqkm )
Geology
: ; Section line
-_ Massive Limestone @® Borehole location
Soil Cover O Water ponds
R RRRTat 4 Strike and Dip
\
&\\\\\\M Exisiting workings (N-S)and (3'W)
ARARA e Roads
Electric Line Nallah Cuttings
TITLE BOREHOLE LOCATION MAP OF KALABURAGI LIMESTONE
BLOCK ID KIOCL_23_KA_KLB 11
LESSEE Kalaburagi Limestone

EXTENT : 5.00 sqgkm
VILLAGE : Jevargi
DISTRICT : Kalaburagi

TALUK : Jevargi
STATE : Karnataka |

KIOCL LIMITED
(Notified Exploration Agency)
Redg.Off : BLOCK |l, KORAMANGALA
BANGALURU 560034

PLATE 06
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CROSS SECTION LINE A-A'
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