Annexure s

CALCULATION OF RESOURCE BY GSI

Borehole No MMNG &

Located on the western part of the cantral block in WissNag angle of the borehole in 45"
pearning due North. Mn ore has been intarsected between 320 and 210 RL and the true
thickness of the intersected ore is 4.58m (apparent thickness is 6.42m) RL of the collar
Is 348.2m. From the longitudinal vertical section the strike influence of the borehole is
80m, and dip length is 80m

Average grade of the ore (13+16 = 29 samples)

Apparent width True MnS% | PoOg% | SiD% | Fey0y
(intersacted length in the | Width o
' _borehole) (m) (m]
= 2.83 208 30.3 1.08 20,75 8.68
3.49 245 | 2978 | 108 | 2140 | &g6

Strike length extension of these two bands is 120 m (50m on the westemn and 70m on
the eastern side)

Dip length is 55 m (up dip direction 35 m and towards down dip direction 20 m)

Reserve calculation
Strike Length x Dip Length x True width x Specific gravity
120m x 55m x 4.58 x 3.1 = 93707 tonres =R ,

Borehole No MNG 8

Located on the western part of the central block in WegN 1o angle of the borehole in 45°
bearing due north. Manganese ore has been intersected at 305 RL, and the true
thickness of the intersected ore is 0.73m (apparent thickness is 1.03m) RL of the collar
15 342.m. From the longitudinal vertical section the strike length of influence of the
borehole is 120m and dip length is S5m.



Average grads of the ore (4 samples)

Apparent width True Mn% P:Os% | Si0x% | FesOa% |
lintersected length in the | Width
borehole) (m) () |
1.03 0.73 32 112 | 2321 | 6.28

Strike length extension of the band is 140 m (70m on the western and 70m on the
easiern side)
Dip length is 57 m (up dip direction 37 m and towards down dip direction 20 m

Reserve calculation
Sirike Length x Dip Length x True width ¥ Specific gravity
140m x 57mx 0.75 x 3.1 = 18554 tons =R »

Borehole No MNG 7

Located on the western part of the central block in WaN; angle of the borehole in 45°
Bearing due North. Mn ore has baen intersected at 309m, RL and the true thickness of
the intersected ore is 1.92m (apparent thickness is 2.70) RL of the collar s 341.02m.
From the longitudinal vertical section the sirike langth of influence of the borehols is
140m. dip length Is 45m.

Average grade of the ore (8 samples)

Apparent width True Mn% | PyOs% | Si0;% | Fes0:% |
(intersected length | Width (m)
in the borehole)
{m) 'l -
2.70m | 182 | 2602 | .8D 023 | 84

Strike length extension of the band is 120 m (70m on the westarn and 50m en the
aastarn side)

Dip length is 75 m (up dip direction 50 m and towards down dip direction 25 m)

Researve calculation
Strike Length x Dip Length x True width x Specific gravity
120m x 75m x 1.92x 3.1 = 53568 tons =R 4



Borehole No MNG 2

Located on the western part of the central block in W N s angle of the borehole in
45 bearing due North. Mn ore has besn intersectad at 315 RL, and the true thickness
of the intersected ore is 1. 14m (apparent thickness 1s 1 60m) RL of the collar is 344 2m.
From the longitudinal vertical section the sirike length of influence of the borehola is
&0m and dip length is 45m

Average grade of the ore (17 samples)

| Apparent width | True Mn% | P:0s% [ SiD:% | FeyOs
{intersected Width o

| lengthiin the (m)

| borehola){m} o

| 1.60 1.14 2906 | 0.19 | 2573 | 897 |

Strike length extension of the band is 100 m (50m on the western and 50m on the
eastern side)

Dip length is 45 m (up dip direction 30 m and towards down dip direction 15 m)

Reserve calculation
Strike Length x Dip Length x True width x Specific gravity
100m x 45m x 1.14 x 3.1 = 15903 tons =R 4

Borehole No MNG 3

Located on the central part of the central block in WsNis4 angle of the borehole in 45°
Bearing due North. Mn ore has been intersacted at 324 RL, and the true thickness of
the intersected ore is 0.90m (apparent thickness is 1.30m) RL of the collar 1s 353.8m.
From the longiludinal vertical section the sirike length of influence of the borehole is
100m and dip length is 40m

Average grade of the are (15 samples)

Apparent width True Mn% @ P;0s% | Si02% | FesO4
(intersected length | Width ! %
in the borehole) (m) —
1.3 0.93 297 | 037 | 3.6 6.89

Strike length extension of the band is 100 m (50m on the western and 50m on the
eastemn side)

Dip length is 60 m (up dip direction 40 m and towards down dip direction 20 m)
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TABLE SHOWING THE MANGANESE ORE RESOURCE CALCULATED
FOR THE ZONES INTERESECTED IN BOREHOLE

'Bore | True | Mn% | P;0 | Si0 | Fey | Dip | St | R=SLxDLx TWx

hote | Widt | % | 2% | 0s% | len | ke 5G
Na hi{m) gth | len
gth

1 e I .
MN | 208 | 303 [1.08[20 (868|120 |55 |140mx40mx4.58x
G-6 73 m |m [31=93707 tons

249 | 2878 | 108 21 8. B6

40 |
MN | 073 | 32 [112] 23 (828|140 |57 |140mx57mx0.75x
G-8 21 m |m [31=18554 tons

MN | 192 | 2602 | B0 | 30. | 84 [ 120 |75 | 120m x 75m x 1.92x
G7 23 m |m |3.1=53588 tons

MM | 1.14 | 2006 | D.19 | 25. |(B8.97 | 100 (45 |100mx45mx 1.1dx
G2 [ m m 3.1 = 15803 fons

MN | 093 | 28.7 | 0.37 | 31, | 6.89 | 100 |60 | 100m x 60m x 0.93 x
m 3.1 =17288 lons

MN | 094 | 3205|014 | 22, [2.10 [ 100 |75 |80m x75m x 0.84 x
G1 i m |m |3.1=19670 tons

ZR  JMn%+ R ; Mn%+ R ; Mn% +R  Mn%+ R & 218700 tons (0.218
Mn%+ R ¢ Mn% =Weighted av. Grade million tons) and the
R+ RAR;+R+Rs+ R average grade is
29.28% of Mn
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LINTRODUCTION

[n pursuance of the annual field season programme of Geological Survey of
liidia for the year 19992000 and 2000-2001, Item No MIE/CR/MAH/ 1999011
exploration for manganese ore in Guguldoh block of Ramtek Tehsil, Nagpur
district was carried out with the objective of assessing the manganese ore reserve
in the block Mansar Kandn belt forms an imporiant source of low to medium
orade manganese ore smtable for steel mdustries.

Rocks of the Sausar Group occur in broad arcuate shape with convexity
towards sowth, Manganese ore is confined o the contact between Mansar and
Chorbaeli formation. Exploration for manganese in this belt commenced since
early seventy on the recommendation by Mimstry of Mines to prove fermo-
manganese ore in deeper horizon in existing mines and in their extension area

Hence, investigation of manganese ore in this bell by large scale mapping
(L.S M) and then identifying promisig blocks tor detailed work was camied out.
A 10 km x 3 km E W trending Mn belt between Manegaon in the west and Hivea
in the east through Guguldoh in Nagpur district, Maharashtra ocours flanking the
southern Saussr supracrestals, Numerous abandoned Mn quarries dot the entire
belt in two E-W trending parallel zones with particular concentrations at
Guguldoh, Bhimaltala, Bhandarbodi and Hivea

The Guguldoh block {55 0/7) was studied and mapped in detail on 12000
scale to cover 1 sqkm. area, Rock types exposed in the project area include
pametiferous mica schist, quarlz mica schist, stratified Mp ore and gonditic ores,
quarizite, ofien manganiferous, autoclastic conglomerate T breceia and feldspathic
quartzite, Pegmatite and quartz veins locally occur as intrusive.
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There are four conformable bands of stratified Mn are in the mapped area
ol Guguldoh block: From south to north, the bands have strike-lengths of 250 m,
720 m, &40m and 50 m respectively. They define an arcuate outcrop pattern with
strike ranging from NW -8E 1o E- W to ENE-WSW with sieep to subvertical dips
to the south. Abandoned quarnies (up to40m wide x 400m long) are present which
speak of extensive mining activity in the past. The thickness of the bands varies
from Im to sbout 4m. The abandoned quarries discontinuously extend both to the
cast and west of the present block for over 19 km in total strike length. Litho
logically, the Mn ore is inter stratified at the imlerface of parnetiferous mica schist
and quartz mica schist and also within the quartzite. Both S, and 5; planes have
developed in the rocks. The southward convexity of the bands is pessibly due to N-
S trending Fj

L1 LOCATION AND ACCESSIBILITY

The arca under study falls in the Survey of India Toposheet mo, 550/7 and
bounded by Lat 21°25' to 2125 N and long 79" 23' 10 79" 23E forming part of
Ramtek tehsil, Nagpur district, Maharashtra. The area is well approachable from
Nagpur by Nagpur- Jabalpur road NH7. Mansar Township is situated about 45 km
from MNagpur. The MNagpur- Ramtek broad gauge line of SE has a terminus at
Hamiek station, which is about 4 km from Mansar and 2 km. from Ramick
Township. Good all weather road takes oft’ from SH 243 twowards north for about
15 km and connects Manegaon village to Ramtek. Guguldoh block s adjacent to
Manegzon village in the north,

LZ PHYSIOGRAPHY AND DRAINAGE

The area of investigation lies in the hilly region north of Ramtek Township.
It has an undulating terrain. The highest peak in the area is 458m and lowest is
320m.The hill trends E-W and only the geomarphic units are marked,
Residual hills: - where the present drilling is in progress.
Pediment: - low lying area where BH MNG-1 and MNG-2 were drilled.
Pediplain: - Soil denived from residual hill and pediment, particularly porth of
Manegaon village.
Older flood plain: - Area around Kandri and Panchala Buzurg where cultivation is
being done
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The orea 15 drained by nala and stream, which flow in NE-SW or E-W
direction and finatly merge with Khindsi Lake

1.3 PREVIOUS WORK

Sausar rocks were first studied by Jenking (1833) and Voysey (1833)
Mallet-1879 and Fermer (1906). Fermor in 1909 did systersatic mapping and
coined the tenm Sausar Senes for the succession exposed in Sausar tahsil of
Chhindwara district, Madhya Pradesh. He introduced the term Gondite for guarte-
spessarile mangancse silicate rock of Sausar Senes. A detailed stratigraphy of
entire Sausar belt was proposed by Straczek et al (1956) and was later modified by
Marayanswamy et al (1963) and Basu (1958). Basu and Sarkar (1966) proposed a
stratigraphy based on their detailed work of Ramitek-Junawan block.

Fermor (1909) Dunn (1936) Basu 1964) Deshpande (1960) Roy (1961) 66, 68)
D. ). Dasgupta et al ( 1984) Pal and Bhowmik (1995) and others have discussed the
mineralogical and para genetic aspect of Mn ore and Gondite.  Khan et al (1999)
have stedied the area under specialized thematic mapping project.

1.4 PRESENT WORK

A one year extension has been granted by the MTR committee for completing
the mapping and dnlling in the extension area for the field season 1999-2000,
Overall work schedule is as given below,

Mature of work Taital wirk | Achievement
envisaged
F& 1998-2000
DM (1:2000) I sgkm 1.04 sq km
SMPL
a) BR 70 nos Tonos
b) C8 As required 243 nos
Drilbing 1600 m 1590 45 m




Resarve calculation
Strike Length x Dip Length x True width x Specific gravity
100mx E0M X 0,93 x 3.1 = 17298 tons =R 5

Borshole No MNG 1

Located on the sastern part of the central block in WiaNa angle of the borahole in 457
Bearing due North, Mn ore has been intersected at 313 RL, and the true thickness of
the intersected ore is 0.9m (apparent thickness is 1.30m) KL of the collar s 347.5m
From the longitudinal verical section the strike length of influenca of the borehale is
100m. and dip length is 60m

Average grade of the ore (12 samples)

Apparent width (intersected | True | Mn% | P;Os | Si0; | FesOy
length in the borehaola) Width Yo % %

i —— 0.94 | 3205 | 0.14 | 2272 | 8.10

Pt R

Strike length extension of the band is 50 m (50m on the western and 40m on the
eastern side)

Dip length is 75 m (up dip direction 50 m and towards down dip direction 25m)
Reserve calculation

Strike Length x Dip Length x True width x Specific gravity
B0m x 75m x0.94 x 3.1 = 18670 tons =H g

The average weighted grade (Mn%) is calculated as follows

a
R iMn%+ R 7 MnSe+ R 3 MnS +R 4 Mn%+ R s Mo+ R ¢ Mn% = Weighted
R+ R+ Ry+R 4 +R s+ R average

Grade

The total reserve estimated in this block is R y+ R z+ R 3 +R 4 +R s+ R g = 218700
tons (0.218 million tons) and the average grade is 29.28% of Mn
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2. GEOLOGY

2.1 REGIONAL GEOLOGY

synsedimentary stratiform manganese ore deposits of this area are mainly
adsociated with the psammo-pelitic rocks of the Sausar group, The Sausar group
comprses mainly guartz mica schist, quartzite, calc-granclite and preiss with
calcite and dolomite marble: The basement for this group of rocks is the Tirodi
gneiss. The entire Sausar bell is intensively deformed and metamorphosed. The
basement gneiss here also participated in all the deformational episodes of Sausar
orogeny along with the rocks of Sausar Group, The gneisses, migmatite, syn and
post tectonic granite pletons, pegmatile, vein quartz also occur intruded within
Sausar Supra crustal rock. The rocks of the Lameta Formation of late crétaceons
age and overlying Deccan Trap basalt lie over the Sausar group far from the area of
investigation to the south of Mansar.

The general geological succession in the arca is bricfly stated in Table-1
after Narayanswamy et al(1963). The rocks of the Sausar Group show polyphase
deformation and metamorphism. The folds are generally overturned towards the
north with axial plane steeply dipping towards south along the southern part of the
belt

The regional structure of the Sausar Group is divisible into four belts after
Narayanswamy et al 1963,

a} Southem belt of isoclinal folding

by Northern belt of recumbent fold thrust blocks and nappes

¢) Central belt of Gneissic formation with narrow folded schist

d) Region of cross folding and refolding,

Regional distribution of cross fold alonz the belt seems to indicate that the
maximum intensity of late stage deformation was confined 10 a Central axis,
extending NE from Ramick to Pusada and Tirodi.

The important fold in the southem belt of isoclinal folding found around the
present study area Junawani — Murda-Guguldoh folds. These are also affected by
Musevadi-Junawani fault with strike E-W and dip due south.
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Talsle-1

Biclhua stige
Junguani stage

Chorbaoli stage

Hoaizon 1
Mansar stage

Honzanll

Haorizon LI
a) Lohmngi sub stage
b} Utekuiz substage

Lohang stgpee
&) Kadbiikera subssage

Sila Saongi stage

Deigconfbremity 7

Drolomite markle and sssociated cal stlicate rock.
Batie Musconvdie sehist, Quanaz biolite, gremifie
with characteristic Quarta sillimanite bloids
Cartzts, Cuarts schist, Cuerie muscovite solist
Feldspathised, Cuarir sillimanite tabloid ai time with
stretched  pebbles of quarz  slse  adoclastic
eomglomerate

Menganese pre and Gondite

Muscovite schist, muscovite biotite schist, Sericite
schist often sillimanite bearing

Manganese ore within muscovite schist

Manganese ore band with Gondite

Pink and white calcite dolomite and piedmontite
marhle seith fenticular bands and lenses of Mn ore
Cale slicate rock, cale pramilite goeiss often
pumetiferouss epodotite bearing  epidote-quartzite,
epsnaite

Quartz biotite granulite with magnetite end epidote
imercalared with qeartz biotite schist, ofen found 1o
be gradations] with Lohangi stage rocks and ofen
with Tirodi greiss.

Quarte biotite gneiss gritty quorisite (impersistent,
less developod in the afea)

Tirodi hintite gneiss with inclusions of basic rock

In the present area of investigation in the Guguldoh block, the rocks are
folded isoclinally but the beds have flatiening to moderate dip towards south, along
the central part where the iseclinal fold have overturned to recumbent fold, due to
this reason the manganese bands have shown repetition as seen in boreholes of the
investigated area,

Towards northeastern part the folds are flal and recumbent and are
overturmed to south with axial plane having low dip to north. Regional structure
also shows that isoclinal folds of southern part and recumbent fold and thrust sheet
of norihern part are disposed in an en échelon pattern with fold system shifting
toward north as we go towards east. Similarly major strike fault and thrust also
show similar pattern with thrust or fault gets shifting to north as we proceeds to
cast or west These structures are further complicated by refolding or eross folding
of earlier fold in the area by varyving degree of intensity. There have also been
emplacements of granite pluton along the axis of latter fold
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2.2 GEOLOGY OF THE AREA

The Guguldoh mangancse prospect forms the easterm continuity of the
manganiferous sediment forming the entire Manegaon- Guguldoh belt of Mn ore.
The rock type found i this area sre muscovite schist with sillimanite, garmet
magmetite, quartzite, manganiferous quartzite, auto-clastic conglomerate, quanz
muscovite schist, gondite, pegmatite, Mn ore, deformed gramte, and impure
dolomitic marble. The rocks in 1lus area swerve in strike from WNW-ESE to ENE-
WSW and E-W with dips to the south often reaching vertical, Structusally Mn ore
bearmg horizon in Manegaon —Guguldoh belt represents a tight syncline with a
easterly plunge, The keel of the synclinal fold represented by hill 403m north- east
of Musawadi.
The tentative litho-stratigraphy as inferred from borehole  intersection and
peological mapping is as follow-

Soil and overburden
Intrusives Vem quartz
Pepmatite
[ntrusive pranite
Chorbaoli Auto clastic breceiated conglomerate
CQuartzite/Mn ferrous quartz
Mansar Mn ore
Quartz mica schist
Mica schist/with impure dolomite bands

Both 5; and 5; planes have developed in the rocks. The foliation (S,) and
bedding (8,) strike N 70" E to S 70" W and dip steeply towards south. The cleavage
{crenulation cleavage, S;) strikes NE-5W with southerly dip of 557
2.3 ABANDONED MINES/ PIT

There are number of rectangular deep pits in ENE -WSW direction for over
a length of 2.5 km. These are mostly the ancient abandoned mines and trial pits and
trenches. Low-grade ore isexposed in these pits, Numerous ore dumps are also
found in and sround the abandoned mines. The Central block has the largest
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ahandoned quarry for over 700 m in length. The western block has 3-abandoned
quarries indicating lateral extension of the ore for 200m, and in the eastern Mook
there are numerous small quarries arranged in a lingar fashion indicating luteral
extent of the ore for more than a km in length,

2.4 MANGANESE ORE HORIZONS

Manganese ore horizons are represented by mangoniforous quanzite,
gondite and low grade Mn ore, Mn ore horizon is 4 to 6 m thick and is traceable for
a strike length of 900 m in Central bBlock. Four conformable Mn bands were
identified, during detniled mapping and drilling From south to north the bands
have a strike length of 250m, 720m, 640m.and 50m respectively. They define an
arcuate pattern with strike ranging from NW-8E to E-W 1o ENE-WSW with stezp
vo subvertical dip to south. The abandoned quarries discontinuousty extend both to
east and wesi for over a strike length of 1.9 km. Lithologically, Mn ore occurs at
the interface of gametiferous mica schist and quartz mica schist as well as within
the quartzite, The Mn ore band has a southern convexity due to N-S trending F4
fold.

In eastern block Mn ore oceur discontinuously over 900 m strike length in
ENE direction. Two conformable stratified Mn ore band have been mapped. In
western block two bands have been identificd based on the presence of two
abandoned Mn quarry. The strike length is shout 100 m with widths varying from
I to 3 m. Detailed mapping of the area has revealed that the different Mn ore bands
in the block belong to the same stratigraphic horizon and repeated due to folding.
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3. EXPLORATION

3.1 DETAILS OF EXPLORATION

The abandoned quamies discomtinuously extend from Manegaon 10
Guguldoh village for about 2.4 km in WNW.-ESE direction, the individual quarry
diameter 15 roughly 40m x 40 m and depth 5 about 20 m. The abandoned quarries
were mapped on 1:2000 seale. Drilling commenced in Guguldoh block on 15%
Movember 1999 and the investigation was closed end of September 2001, A total
of 1586.45m was drilled in cighicen borcholes, The entire exploration block is
divided into 3 blocks namely western block, eastern block and central block.
EASTERN BLOCK

Abandoned quarries of Mn ore occur discontinuously over a strike length
of 9} m in eastern block. T'wo conformable Mn ore bands within mica schist have
been identified. Nine boreholes (MNG-9-MNG-16) have been drilled in this block.
MWING-12 was abandoned; hence borehole MNG-12A was drilled adjacent to it No
significant Mn minemlization was intersected in any of the boreholes, MNG-9,
10,12A, 13 and 14 mtersected minor Mn ore bands and Gondite, rests of boreholes
were harren.
CENTRAL BLOCK

Work was initially taken up in the central block which has huge abandoned
quarries, based on detailed mapping and surface exposures, eight bore holes have
been drlled (MNG-1-MNG-B) spaced a1 100 m interval Seven boreholes
inlersected Gondrte, manganese ore with thickness mnging from 20 em to 13.14 m.
Borehole No MNG-5 was barren: 4 conformable Mn bands have been traced based
on surface mapping and bore hole intersection. The sinke lengths of these bands
range from 50 m to maximom 720 m, A total of 748 m has been drilled in B
boreholes in these blocks.

WESTERN BLOCK

Mapping in Western block indicated presence of two level of abandoned
Mn quarry for a total strike length of over 220 m. Two conformable stratified Mn
ore bands have been mapped at the interface of quartz-mica schist and quartzite.
MNaorthem band extends for over 125 m in strike length while southern band is about
120m in strike length located 40 m 1o south of northern band. Widths of individual
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band varies from | to 3 m. . To confirm the stnke and dip exiension of ore horizon
exposed in old workang drilling machine was deployed Boreholes were planned
and drilled 1o intersect the ore body at expected depth. Based on the attitude of the
ore horizon borcholes wére drilled vertical or inclined, so as (o intersect the ore
horizon ardund its true width. Generally the angle ranges from 407 to 607, boarehale
are spaced at equal interval depending on the stirike continuity of ore zone, Two
borcholes have been drlled (WNG-17-MNG-18) in this block. Both the boreholes
have not 1ntersected any of the Mn ore honzons except for streak and thin bands of
Mn ore

3.2 CORE LOGGING

The recovered cores from each borehole are placed in the core box either in
book pattern or staggered pattern. The core is studied mn wise and they are logged
in a register noting down its lithological description, depth wise mineralisation and
structural features if any. The length of core recovered, is measured and recovery
percentage 15 caleulated. In this way run wise loggng 1s camed oot for all the
boreholes drilled. Run wise litholog of all the 18 boreholes have been furnished in
Annexure 1 and summarized litholog in annexure 1.
3.3 MANGANESE ORE HORIZON

Out of 19 borcholes drilled in Guguldoh block, manpanese ore with
Gondite and manganiferous quartzite were intersected. Table-1l shows the depth
wise {ntersection of Mn ore, manganiferous quartaite, Gondite in each borehole,
3.4 SAMPLING

Sampling was carried out for minerahized core and also bedrock. Using a
core splitter core was split longitudinally into two half One half was preserved and
other half was crushed to -200 mesh size. Conming and quartering was carried out
for getting the minimum amount required for sampling

Minimum length of sample was 4 cm while maximum length was 60 cm.
Depending on the nature of ore and wadth of bamen zone sample spacing was
decided. Table-IN shows the number of samples drawn and analyzed from each
borehole. Similarly bedrock samples were split into two. One half was powdered
and same sampling procedure was adopted and the other sample was kept as a
duplicate.

10
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Tahle-11

Borehole no, Mo, of sample Total no. of
sample penerated
from borehole

MMNG-1 17

MNG-2 24

MHG-1 55

MNG-4 20

MNG-6 58 243

MNG-T 20

| MNG-8 19

MNG-9 g

MHNG-10 3

MNG-12A Y

A total of 243 samples have been sent to Chemical Laboratory for analysis,
of which only few have been received. A critical review of the analytical report
indicate as follows

Table 111
Bh o Noof Mna P4 Si0y | FeyOy
sample
MkG=1 it 6,3 =TI 03 - 038 2 =34 3 =17
bANG-2 el | 132 — 4 009 052 0 -45 4 - 12
MNG-3 35 5 -40 ] -a7 2} B0 1.5 =18
MNG6 s | 2 % |.0% 11-38 4512
WNG-T 200 Z6 015 2042 5-11
MNG-R 14 3z 12 25-37 &9
MNG-9 B - : = =
MNG-10 3 25 55 1 21-15 1512
NG Q 265 0617 21-540 T-I2
124

Il



Table IV Showing defails of boreholes drilled in Gugaldah blsck
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Barehols mo. | Location | Angle | RLat Depthof | RL Intersection | Depthol RL at Thickness Remarks
fbearing collar | Intersection | of ore Horizon | borebole( | botiom along the
(m) (m) m) barebole
T . {rmt)
MNG- | N 45 HI6 | S8.73-6) 89 03 175 255 306 Manganiferous Quartiie
KNG-2 N 447 14432 34-35-38 97 315 795 18R 208 Granditie Mo are
16 59.41 .00
hANG-3 M 457 15318 I7.05-41 40 3 8025 Mg 345 MR ore
m MNG-4 N 45 363,12 | 20352290 350 E0.5 30 2.5 Mn are
w MNG-5 N 45 3615 3 = 100.00 202
MNG-6 N a5 3482 | 44574750 s 100.00 282 Gonditic Mn ore
31.01-53.15
i 51.06-57.45 o B
i MNG-T N 4F | MR | 85T 309 T5015 292 6.00 Goaditic Mn ore
MMG-8 NISE 455 | 34200 | 51,55-55.25 313 1085 265 3.70 Mn ofe
MNG-9 | NZ'W | 45" | 353165 | 26002720 | 334313 90,00 258 12,560 Gondite
P 41,70-45.30
MNG-10 N2 45" FE 400 o 335 76.5 308 160 Gonditic Mn ore
MNG-11 NIW 45° 350,045 » 70,04 10 w
MNG-12 | N2OW | 4% 36153 . -
M MNG-T2A o 452 F61.53 IE62-41.50 335 T8.465 KR 4.83 Goneitie Mn ofe
m MNG-13 | N2O°W | 45 | 3&2.398 8500 E57] =
= MNG-124 | M2O°W | &0 36980 107,10 I77 2
MINE-15 ot 45 161 HH 2055 306 =
MNG. 16 NZO°E 450 35260 = 80.55 295 =
i MAGTT | MO0 | 3% | 344365 : B3.00 T
m m “MNGLIE | NG0B | 45 | a702% %5 20 310 »
m =
-
|
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3.5 ESTIMATION OF ORE RESERVES

As seen from analytical report, MNG-8, MNG-2, MNG-3, MNG-1, MNG-
&, anid MNG-7 has intersected the same Mn ore horizon at different depth and these
Mn value ranges between 25 to 30% which cin be categorized into Low grade
high silica ore (LGHS). They also have low phosphorous content. MNG-10 and
MNG-12A 300m west of MNT | have also intersected Mn horizon. They are also
categorized as Low grade high silica ore and has low phosphorous.  Cross
section of the entire above borehole was drawn to estimate the reserves. From the
borehole plan the strike influence of each borehole was calculated.  The boreholes
have imersected the ore horizon at about 30 1o 35m vertical depth from ground
level and below the bottom of the quarry. Up dip wise extension was defined on
the basis of correlation with surface | old working. Down dip direction being half
of the up dip leagth, strike extension was considered on the basis of positive
intersection in adjacent bore, In this way arca of influence wis calculated for each
borehole and reserves estimated. The average dip of ore body is 70°. For each
borehole true thickness of the ore body was calculated from apparent thickness.
Average specilfic gravity of manganese was taken as 3.1 gm/em’

Estimation of the ore reserve 15 summanzed as follows
Borehole No MNG 6

Located on the western part of the central block in WsNz angle of the
borehols in 45° bearing due North. Mn ore has been intersected between 320 and
310 RL and the true thickness of the intersected ore 15 4.58m  (apparent thickness
15 6.42m) RL of the collar is 348.2m. From the longitudinal vertical section the
strike influence of the borehole is 80m, and dip length is 60m

Average grade of the ore (13+16 = 29 samples)

Apparcnt widih (inlersected | True | Mn% | Py0s% | SiOz% | FesOst
length in the borehole) (m) Width

{m)
2.93 2.09 30.3 1.08 20.75 568
349 249 29.78 1.09 21,40 8.86

Strike length extension of these two bands is 120 m ( Sthm on the western
and 70m on the eastern side)
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Dhp length 15 35 m (up dip direction 35 m and towards down dip direction 20 m)

Reserve calculation
strike Length x Dip Length x True width x Specific gravity
B0m x 40m x 4.58 x 3.1 =03707 tons =R

Borchole No MNG 8

Located on the western part of the central block in Wy angle of the
borehole in 45" bearing due north, Manganese ore has been intersected at 305 RL,
and the true thickness of the intersected ore 1s 0. 73m (apparent thickness is 1 03m)
RL of the collar is 342.m. From the longiiudinal vertical section the strike length of
influence of the borehole 15 120m and dip length is 55m.
Average prade of the ore (4 samples)

Apparent width (intersected | True

length in the borehole) (m) | Width
{m})

i 1.0 0.73

Mn%*a

PaOs%

Silh% |

32

112

2321

L3

Sirike length extension of the  band 1s 140 m (70m on the western and 70m on the

castorn side)

[hp length is 57 m (up dip direction 37 m and towards down dip direction 20 m)
Reserve calculation
Strike Length x Dip Length x True width x Specific gravity
140m x 57m x 0.75 x 3.1 = 13554 tons =R

Borehole No MNG 7

Located on the western part of the central block in WiN; angle of the
borehole in 457 Bearing duc North. Mn ore has been intersected at 309m. RL and
the true thickness of the intersected ore 15 1.92m ({apparent thickness 15 2.70) RL
of the collar is 341.02m. From the longitudinal vertical section the strike length of

influence of the borehole is 140m. dip length is 45m,

Avermge grade of the ore (8 samples)
Apparent width | True Width | Mn% | PO% | 85i0.% | Fes0h%
(intersected length in (m)
the borehole) (m)
2. 70m 1.92 26 02 I' 80 30.23 84

14
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Strike length extengion of the band m 120 m (70m on thie western and 30m on the
gaslern side)

Dip length 15 73 m (up dip direction 30 mw and twowards down dip dircction
5 m)

Reserve caloulation

Strike Length x Dip Length x True width x Specific gravity

| 20m x 75mx 1.92x 3.1 = 53568 tons =R 5
Borehole No MNG 2

Located on the western pant of the central block in W (Nios angle of the
borchole n 45" beanng due North. Mn are has been iniersected at 315 RL, and the
true thickness of the intersected ore 1z 1. 14m (apparent thickness is 1.60m) RL of
the collar is 344.2m. From the longitudmal verfical section the strike length of
influence of the borehole 18 60m and dip length 15 45m

Average grade of the ore (17 sampies)

Apparent width True Mn% | P;O% | Si0y% | Fe:O4%
(interseeted length | Width (m)
in the barehole 'm)
1.60 1.14 29 06 019 2573 297

Strike length extension of the band is 100 m (50m on the western and 50m
on the eastemn side)

Dip length is 45 m (up dip direction 30 m and towards down dip direction
15 m)

Reserve calculation

Strike Length x Dip Length x True width x Specific gravity

IMmx4imx 1.14x 3,1 =15031wns =R ¢
Borehole No MNG 3

Located on the centrgl part of the central block in WicNis4 angle of the
borehole in 45° Bearing due North. Mn ore has been mtersected at 324 RL, and the
true thickness of the intersected ore is 0.90m (apparent thickness is 1.30m) RL of
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the coller ts 353.8m. From the longitudinal vertical section the sirike length of
influence of the borehole is 100m and dip length i1s 40m
Averape erade of the ore (15 samples)

“Apparent width True | Mn% | Ps0D:% | SiD:% | FesOs%
(intersectod length in Width f
the horehole) {m)
B E | 0.93 297 | 457 316 6.9

Strike length extension of the band is 100 m (50m on the westem and 50m on the
eastermn side)
Dip length is 60 m (up dip direction 40 m and towards down dip direction 20 m)
Reserve calculation
Strike Length x Dip Length x True width x Specific gravity
100m x 60m x 093 x 3.1 = 17298 tons =R «
Borehole No MING 1
Located on the eastern part of the central block in W;iN: angle of the
borehole in 45 Bearing due North, Mn ore has been intersected at 315 RL, and the
true thickness of the intersected ore is 0.9m (apparent thickness is 1.30m) RL of
the collar 1z 347.5m. From the longitudinal vertical section the strike length of
influence of the borehole is 100m. and dip length is 60m
Average grade of the ore {12 samples)
Apparent width (intersected True Mo | P20s% | Si05% | Fes0:%
length in the borehole) Widih
132 094 3205 | 014 | 2272 910
Strike length extension of the band is 100 m (50m an the western and 50m on the
eastern side)
Dip length is 75 m (up dip direction 50 m and sowards down dip direction 25m)
Reserve calculation
Strike Length x Dip Length x True width x Specific gravity
9mx TSmx 094 x3.1 = 19670 1ons =R ¢
The average weighted grade (Mn%0) is caleulated as follows

&
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Weighted

R+ Ryt RytR+Rs+ Ry

AVErage
Grade

The totul reserve estimated m this blockis R+ R+ R +R ; +R gk Ry =
218700 tons {02 18 mallion tons) and the average grade is 29.28% af Mn

TABLE SHOWING THE MANGANESI ORE RESERVE CALCULATED
FOR THE ZONES INTERESECTED IN BOREHOLE

Barck | Truo Ma% | PO | Si0; | Fe, | Dip [ Serke R=5Lx DLx TW % 56
N | widmg % | % | lesg | e |
i} 4 h .

MNG- | 100 303 1OR | 20.75 | K6% | 130m | 53m | idimx4bmx 45K % 3 | =93 707

“ 45 | @978 | 108 | 2140 | 86 ames

MNG- | 073 12 .02 | 2531 | 828 | 140 |Mm | Mimx5Tmx0.15x 21 = [3554

] im Lo

MNG | 197 T602 | KO | 3023 | &4 | 120 [ 7im | IZ0mx Tomx 1.92% 3.1 = 31568

7 m tans

MNG | L4 06 | 018 | 3593 | B9 | 100 | 45m | l00madSmx 114 3.1 = 15803
m fon=

i

WG | 003 9.7 B37 | 316 | GBS | 100 | 6m | iKmx60mx 093« 3 1= 17204

m s

3

MNG | 0% 3206 | 014 | 2272 | 910 | 100 | 75m | Snx Pmx 0% x 31 = 19570
m lons

|

L R Mot B Mo%+ By Ma% oK Movet B o Mot K g Mo | 215700 wes (3208 million tons}

=Weighted av. Grade ond the averngs grade = 7928

Ryt Ryt Ry o HRyHR of hn

Revised Estimation by DGM.
The above resource for the block was estimated by GS] taking into
consideration 20% as the cut off for Mn. As the IBM has revised the threshold
value for Manganese aslD%, the resource was re-estimated by DGM. Thus the
total resource for Guguldoh Manganese block is 0.440 million tone (mdicated
resource 332 )with an average grade of 22.70% Mn. A total of 18 bore holes were
drilled in the Guguldoh area, out of 18 borcholes, 6 boreholes were drilled in

17
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central block(Plate no D ) are consider for resource estimation. Rest of the bore

hales intersected minor Mn ore bands and Gondie.

TABLE SHOWING THE MANGANESI ORE RESOURCE CALCULATED
FOR THE FOR THE CENTRAL PART OF THE BLOCK

Ceenlogical Cross Section Wise Indicated Manganese Besource (332) ut threshold vilue of

1094 M.
BH. | True : Dip | Stike v
Mo idithim) Mn% | P205 | Si02 | Fe203 Length | Langm R=SLXDLXTWX 5G
MMG. | 243 | 2182 | 128 | 2288 | BEZ | S5mm | 120m | R1=1Z0XEEX7 35X3 1=151100
& 406 | 2484 | 135 | 338 | a6
“ﬂ"ﬁ‘ 218 |2283| 198 | are | res | sim | 140m | RE=140XS7XZ 18X3 1=53929
— e
: BE C i
woic- 29 2496 | 008 | 035 | 844 | TEM | 130M | ommeve povs 1o107418
085 1444 | 141 | 5025 | 6578
"'"2"'7" o068 (2772 | 021 | 272 | 101 | 45m | 100m | R4=100X45X206X3 1=28737
MNG- | 069 | 1822 | 0.48 | 814 | 10.17 | B80m | 100m | R5=100XB0XZ 53X3.1=47058
3 [T isa 2994 | 037 | 33T | 117
MA® | 223 2438 08 | 317 | 983 | 7Em | 100m | RE=100XPSX2 23X3.1=51847
FAD185 tons(0,440 rilkon tons
TRIMNG +HZMN%+RIMn 5%+ RAMn %+ RSMASL+REMNS: = Waighted S8 ?
bl s and the average grade &
j 22 T0% of Mn
Ri+R2+Ri+R4+R5+RE '

4. CONCLUSION AND RECOMMENDATION

The investigation confinued for 2 years during FS 1999-2000 and
200001, Detailed mapping of about 1 sq km in 1:2000 and drilling carried out
have revealed no significant Mn ore horizon in Mansar formation” Chorbaoli
Formmtion. The Mn ore honzons are confined to the Mansar formation at or near
contact of Chorbacli Formation and Mn ore belongs to low-grede ore having Mn
% between 20 to 30 %

Mapping has proved that the Mr ore honzon in Guguldoh block
extends over a strike length of 2 km, but drilling has proved that the down dip
extension is very limited. Surface Mn ore grades to Gondite at depth as seen in
many of borehole mtersections. Whatever enriched Mn ore was present in the area;

18



earlier explomting agencies have explotted it Here the zone of oxidation 18 hmited

o up to the depth of # o 10m below ground surface.

DGM observation:

The 1ozl resource for Guguldoh Manganese block is 0440 million
(indicatod 332) tone with an average grade of 22,70% Mn. A total of 18 bore holes
were drilled in the Guguldoh area,and out of 18 boreholes, 6 boreholes drilled in
central part of the area were considered for resource estimation. Rest of the bore
haoles miersected minor Mn ore bands and Gondite

5. LOCALITY INDEX

Villages Latitude Longitude
Bhanderbori 21°36™ 7954
Guguldoh i i L 79926
Tursewani 21° 2% 79° 18"
Mandri 217 25* 79° 24"
Manegaon 21725 79" 287
Mansar 21" 4 i
Murda 21 a 79" 25"
Musewadi 21" 28" 790 22"
Ramiek 21" 24° o S

19
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Annexure & 7

TABLE SHOWING THE MANGANESE ORE RESOURCE CALCULATED
BY THE DGM FOR THE CENTRAL PART OF THE MINE

Geological Cross Section Wise Indicated Manganese Resource (332) at threshold
value of 10% Mn.

True Dip | Strike
BH | PZO |
N: iy | M0 O lsin2 | 29| Lengt | Lenat | R=SLXDLXTWX SGC
: % | 5 3
i) h h ,
i |0 || i | 00 | i | i | it R1=120X55XT.39X3 1=151
MNG 2 B 158
i T .
4.96 2'1'5 135 | 339 | &.08
< - (P [—" . ) RZ=140X57X2 18X32.1=530
8 g 29
249 30.3 Ra=
g | 2% | e |OFF s | B4 | TOM | 1M 4o0x75x3 85%3.1=107415
7 -
oos | Y| 141 |2 | 578
4 g |
WG| o [0 | gov | 272 | 10 | 45w | 10om R4=100X45X2.06X3,1=257
2 2 a7
: i — I =4
o | ™2 gae] sea | ionn | e |ngm | B 10NGAER0XE.12470
MNG 2 58
-3
5.1 33.0
1.84 4 0.a7 ; 11.7
MNG | Loz | 248 | 04g | 317 | 963 | 75m | 10om | "o 100X76X223X3.1=518
i g 47
440185 tons{0.440 million
FRIMN%+R2Mn%+RIMn%+R4Mn %+R5Mn%+REMn% = fons)
Weighted average grade and the average grade is
R1+R2+R3+R4+R5+R6 22.70% of Mn
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Annexure : 9

STATEMENT SHOWING CALCULATION OF PRODUCTION AND

DEVELOPMENT FOR MINERAL MANGANESE ORE. AREA 105 HA FOR FIVE
YEAR PERIOD

Praduction and Developmeant will be achieved from area marked on Plate no 6.1 10
6.5 in along cross sections C1 C1' fo C5 C5, as shown in plate 6A for individual
year In first year first bench will be cpened for 8 height 6m &t 385m. Then second
third and =c on bench of six metre high will be worked in descending order foliowing
hill slops.. Width of bench will be minimum six metre. Cross sectional area for
ealculation of Mn ore production has been considerad. The cross sechional area

multiplled by lateral distance In a particuiar year and further multiphed by bulk
density 3.1 Um” give Mn ore production in that particular year

A}  PRODUCTION MANGANESE ORE, ROM
Calculation for year wise production is as beiow:
FIRST YEAR

Cross section: C2 C2'

During the year production will be achieved from C1 & C2 ore bodies for consecutive
eight benches from RL 385 m to 337m of six metre high for respective length of
ndividuzl are bodies

'C1' are body, First bench Floor RL 378m: Cross sectional srea 10 84m® x lateral
distance 3387 mx 3.1BD = 1138.17 tonne

G2 ore body, First bench Floor RL 379m. Cross sectional area 10.30m° x lateral
distance 45.0m x 3.1BD = 1436.85 tonne

'C1' ore body, second bench Floor RL 373m: Cross sectional area 11,50m” x lateral
distance 3387 m x 3.1BD = 1207 47 tonne

‘C2' ore body, second bench Floor RL 373m: Cross sectional area 15.20m” x lateral
dgistance 45.0m x 3,1B0D = 2134 .35 tonne

‘C1° ore body, Third bench Floor RL 367m: Cross sectional area 11.51m" x lateral
distance 33 87 m x 3.1BD = 1208 52 tonne

"‘C2 ore body, Third bench Floor RL 367m: Cross sectional area 15.29m" x lateral
distance 45.0m x 3.1BD = 2132.96 tonne

'C1" ore body, Fourth bench Floor RL 361m. Cross seciional area 11.51 m’* x lateral
distance 3387 mx 3.1BD = 1208.52 tonne



‘G2 ora body, Fourth bench Floor RL 361m; Cross sectional area 15.29m° % iateral
distance 450m x 3.1BD = 2132.96 tonneg

‘C1' ore body, Fifth bench Floor RL 355m: Cross sectional area 11.51 m® ¥ lateral
distance 33 87T mx 3.1BD = 1208 .52 tonne

C2 ore body, Fifth bench Floor RL 355m:. Cross sectional area 15.29m* x lateral
digtanca 45.0mx 3. 18D = 213298 fonne

'C1’ ore body, Sixth bench Floor RL 349m: Cross sectional area 11.51m’ x lateral
distance 33 87 mx 3.1BD = 1208 52 tonne

C2' ore body, Sixth bench Floor RL 349m' Cross sectional arsa 15 29m° x |steral
distance 45.0m x 3. 1BD = 2132.95 tonne

'C1' ore body, Seventh bench Figor RL 343m: Cross sectional area 11.51m" x
lateral distance 33.87 m x 3.1BD = 1208.52 tonne

C2' ore body, Seventh bench Floor RL 343m: Cross sectionsl area 15.20m° x
lsteral distance 45.0m x 3.1BD = 2132.96 tonne

'C1 ore body, Eight banch Floor RL 337m: Cross sectional area 1 1.51m? x
lateral distance 33.87 m x 3.1BD = 1208.52 tonne

C2' ore body, Eight bench Floor RL 337m: Cross sectional area 15.29m” x lateral
distance 45.0m x 3.1B0 = 2132 96 tonne

Total Production during First year: 1138.17+1436.85+1207.47+2134.35+ 2132 .06+
1208.62+ 1208.52 + 2132.86 + 1208.52+2132.96 + 1208.52 + 2132.06 + 1208 52
+ 2132.96+1208.62+ 2132.96 tonnes =25865.72 or say 25966.0 tonnes

SECOND YEAR

During the year production will be achieved from C1, CZ, B1, Al & AZ ore bodies
from RL 355 m and 331m of six metre high for respective length of individual ore
bodies.

Cross section: C2 C2

'C1' ore body, Ninth banch Floor RL 331m: Cross sectional area 11.51m* x lateral
distance 33.87 m x 3.1BD = 1208 52 tonne

'C2' ore body. Ninth bench Floor RL 331m: Cross sectional area 15.29m” x lateral
distance 45.0m x 3.1BD = 2132.96 tonne

Cross section: C4 C4’

'C4’ ore body, First bench Floor RL 331m: Cross sectional area 32.27m" x lateral
distance 139.9m x 3.1B0 = 13985.18 tonne



Cross section: C1 C1'

‘B’ ore body, First bench Floor RL 331m: Cross sectional area 11.91m° x iateral
distance 231 22m x 3. 1BD = 8536.87 tonne

‘A1" ore body, First bench Floor RL 331m: Cross sectional area 24.31m* x lateral
distance 33.43m % 3.1BD = 2519.32 tonne
‘A2' ore body, First bench Floor RL 331m: Cross sectional area 11.50m" x lateral
distance 14 48m x 3.1B0D = 518.21 tonne
Total Production during Second year, 1208.52+2132 . 96+13985 . 1B+B536 87+
2519.32 + 516.21 lonnes = 26890906 or say 28909.0 tonnes
THIRD YEAR

Duning the year production will be achieved from C4 ore body alone for from RL
348 m to 337m of six metre high each for 139.0 length of the ore body.

Cross section: C4 C4'

'C4' ore body, Second bench Floor RL 349m: Cross sectional area 26.32m° x
lateral distance 139.9 m % 3.1BD = 11414.72 tonne

'C4’ ore body, Third bench Floor RL 343m: Cross sectional area 26.32m” x lateral
distance 138.9 m ¥ 3.1BD = 11414.72 fonne

'‘C4' ore body, Fourth bench Floor RL 337m: Cross sectionsl area 26.32m* x
lateral distance 138.9 m x 3.1BD = 11414.72 tonne

Total Production during Third year: 11414.72 +11414.72 +11414 .72 tonnes =
34244 16 or say 34244.0 tonnes
FOURTH YEAR

Dunng the year production will be achieved from ore bodies C4, B2, from RL 331
to 325 & C5 from RL 346 m and 340m of six meire high for respective length of
individual ore bodies.

Cross section: C4 C4"

'C4’ ore body, Fifth bench Floor RL 331m: Cross sectional area 26.32m’ x lateral
distance 138.0 mx 3 1BD = 11414.72 tonne

'C4’ ore body, Sixth bench Floor RL 325m: Cross sectional area 26.32m” x lateral
distance 138.9 m x 3.180 = 11414.72 tonne



B2' ore body, First bench Floor RL 331m: Cross sectional arsa 13.54m" x |ateral
distance 106.74m x 3.1BD = 4513 38 tonne

‘B2 ore body, First bench Floor RL 325m' Cross sectional area 14.27m’ x lateral
distance 106.74m x 3.1BD = 4721.86 tonna

Cross section: C5 C5'

'G5 ore body, First bench Floor RL 3468m. Cross seclional area 3.22m° x lateral
distance 228.0 m x 3.1BD = 2275.90 tonne

'C5 ore body, Second bench Floor RL 340m: Cross sectional area 12.95m° x
Ilateral distance 228.0 m X 3.1BD = 8153.06 tonne

Tetal Production during Fourth year 11414 72+11414.72
+4513.38+4721.66+2275 90+9153.06 = 434593.65 or 43494.0 tonnes

FIFTH YEAR
Cross section: C5 C§'

During the year production will be achievad from C1, C2, C4,C5, B1, B2, A1 & A4
ore bodies from RL 334 m and 292m of six metre high for respective length of
individual ore bodies,

‘C5’ pre body, Third bench Floor RL 334m: Cross sectional area 13.58m* x lateral
distance 228.0 m x 3.1BD = 8588 34 tonne

‘C5 ore body, Fourth banch Floor RL 328m: Cross sectional area 13.58m° x
lateral distance 228.0 m x 3.1BD = 9598.34 tonne

'C5’ ore body, Fifth bench Floor RL 322m: Cross sectional area 13.58m” x lateral
distance 228.0 m x 3.1BD = 9588.34 tonne

'C5’ ore bady. Sixth bench Floor RL 316m: Cross sectional area 13 58m* x lateral
digtarce 22ZB.0 m x 3. 1BD = 8598 34 tonne

'C5' ore body, Seventh bench Floor RL 310m Cross sectional area 13.58m° x
lateral distance 228 0 m x 3.1BD = 8598.34 tonne

C5%' ore body, Eight bench Floor RL 304m:; Cross sectional area 13.58m" x lateral
distance 228.0 m x 3.1BD = 9598 34 tonne

C5' ore body, Ninth bench Floor RL 288m: Cross sectional area 13.58m” x lateral
distance 228.0 m x 3.1BD = 9598.34 tonne

C5' ore body, Tenth bench Floor RL 292m; Cross sectional area 13.58m" x lateral
distance 228.0 m x 3.1BD = 9558.34 tonne



CS' ore body, Eleventh bench Floor RL 286m: Cross sectional area 13.58m° x
lateral distance 228.0 m » 3.1BD = 8598 34 tonne

€5 ore body, Twelfth bench Floor RL 280m: Cross sectional area 13.58m° x
lateral distance 228.0 m x 3.1BD = 9598.34 tonne

G5 ore body, Thirthteenth bench Floor RL 274m. Cross sectional area 13.58m" x
lateral distance 228.0 m x 3.1BD = 8538 .34 tonne

€& ore body, Fourteenth bench Floor RL 271m: Cross sectional area 6.8m° x
lateral distance 228.0 m x 3.1B0 = 4806.24 tonne

Total production from Cross saction CE C&'
=2558.34+9598 34+9598 34+3598.34+9598. 34+9598 34+9598 34+9598 34+55598
S4+8508 34+8598. 34+4806.24 = 110387.98 tonnes

Cross section: C4 C4'

'C4' ore body, Seventh bench Floor RL 319m: Cross sectional area 26 32m* x
lateral distance 132.9 m x 3.1BD = 11414.72 tonne

‘C4' ore body, Eight bench Fioor RL 313m: Cross sectional area 26.32m” x lateral
distance 139.9 mx 3.1BD = 11414.72 tonne

'C4' ore body, Ninth bench Floor RL 307m: Cross sectional area 26.32m" x lateral
distance 139.9 m x 3.1BD = 11414.72 fonne

'C4' ore body, Tenth bench Floor RL 301m: Cross sectional area 26 32m” x lsteral
distance 139.9 m x 3.1BD = 11414.72 tonne

'C4' ore body, Eleventh bench Floor RL 285m: Cross sectional area 26.32m° x
lateral distance 139.9m x 3.1BD = 11414,72 tanne

'C4' ore body, Twelfth bench Floor RL 292m! Cross sectional area 13.18m° x
lateral distance 135.8 m x 3.1BD = 5707 .36 lonne

'B2" ore body, Second bench Floor RL 319m: Gross sectional area 14.27Tm” x
lateral distance 106, 74m x 3.1BD = 4721.86 tonne

‘B2' ore body, Third bench Floor RL 313m: Cross sectional area 14.27m” x lateral
distance 108.74m x 3.1BD = 4721.86 tonne

‘B2 ore body, Fourth bench Floor RL 307m: Cross sectional area 14.27Tm* x
lateral distance 108.74m x 3.1BD = 4721 _86 tonne

‘B2’ ore body, Fifth bench Floor RL 301m: Cross sectional area 14.27m* x lateral
distance 108 7dm x 3. 1BD = 4721.86 tonne

'B2’ ore body, Sixth bench Floor RL 285m: Cross sectional area 14.27m? x lateral
distance 106.74m x 3.18D = 4721.86 tonne
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'BZ' ore body, Seventh bench Fioor RL 288m Cross sectional area 7.13m" x
lateral distance 106.74m x 3.1BD = 2359 27 tonne

Total production from CTOSs saction C4 c4’

=11414.72+ 11414 7241141472+ 11414 . T2+ 11414 T2+5707 2G+4721 86+4721.80
+4721.86+4721.86+4721.86+23559.27 = BB749.53 tonnes

Croass section: C1 C1°

‘B1" ore body, Second bench Floor RL 325m: Cross saclional area 14.80m° x
lateral distance 231.22m x 3.1BD = 10808.37 tonne

'B1' are body, Third bench Floor RL 318m; Cross sectional area 14.80m* x lateral
distance 231.22m x 3.1BD = 10608.37 fonne

'‘B1’ are body, Fourth bench Floor RL 313m: Cross sectional area 14.80m™ x
iateral distance 231.22m x 3 1BD = 10608 37 tonne

‘B1’ ore bedy, Fifth banch Floor RL 307m: Cross sactional area 14 BOm? x
lateral distance 231.22m x 3.1BD = 10608.37 tonne

‘B1" ore body, Sixth bench Floor RL 301m: Cross sectional area 14,80m" %
lateral distance 231.22m x 3.1BD = 10608.37 tonng

'A1' ore body, Second bench Floor RL 325m: Cross sectional area 30.21m® x
iateral distance 33.42m x 318D = 3130.75 lonne

‘A1 ore body, Third bench Floor RL 319m: Cross sectional area 30.21m° x
lateral distance 33.43m x 3.1BD = 3130.75 tonne

‘A1' ore body, Fourth bench Floor RL 313m: Cross sectional area 30.21m® x
lateral distance 33.43m x 3.1B0 = 3130.75 torne

‘A1’ ore body, Fifth bench Floor RL 307m: Cross sectional area 30.21m" x
isteral distance 33.43m ¥ 3.1BD = 3130.78 tanne

‘A1 ore body, Sixth bench Floor EL 301m: Cross seclional area 30.21 me %
lateral distance 33.43m x 3.1BD = 3130.75 tonne

‘B1' ore body, Seventh banch Floor RL 285m: Cross sectional area 14.80m* x
lateral distance 231.0m x 3.1BD = 10598.28 tonne

'B1" ore body, Eight bench Floor RL 288m: Cross sectional area 7.40m° x
|ateral distance 2310m x 3 1BD = 5289.14 tonne

‘A1’ ore body, Seventh bench Floor RL 285m: Cross sectional area 30.21 m x
lateral distance 33.43m x 3.1BD = 3130.75 tonne



‘A1 ore body, Eight bench Floor RL 289m: Cross sectional area 15, 11m* x
|ateral distance 33.43m x 3.1BD = 1565.89 tonne

Total production from cross section C1 C1
=10608.37+10608 37+10608 37+10608.37+10608 3743130, 75+3130. 7543130
T54+3130.75+43130. 75+ 105082845200 1443130, 75+1565.89=
89289.66tonnes

Cross section: C2 CZ

‘C1' ore body, Tenth bench Floor RL 325m: Cross sectional area 11.51m° x
iateral distance 3387 m x 318D = 1208 52 tonne

'G1' ore body, Eleventh bench Floor RL 319m: Cross sectional area 11.51m* x
iateral distance 33 87 m x 318D = 1208.52 tonne

'C1' ore body, Twellth bench Floor RL 313m: Cross sectional area 11.51m’ x
lateral distance 33.87 m x 3.1BD = 1208.52 tonne

'C1’ ore body, Thirteenth bench Floor RL 307m: Cross sectional area 11.51m°
¥ |lateral distance 33,87 m x 3.1BD = 1208.52 tonna

‘C1° ore body, Fourteenth bench Floor RL 301m: Cross sectional area
11.51m" x lateral distance 33.87 mx 3.1BD = 1208.52 tonne

‘C2" ore body, Tenth bench Floor RL 325m: Cross sectional area 15.28m° x
lateral distance 45.0m x 3.1BD = 2132 .96 tonne

'C2 ore body, Eleventh bench Floor RL 319m: Cross sectional ares 15.29m° x
lateral distance 45.0m x 3.1BD = 2132 86 tonne

'C2' ore body, Twelfth bench Floor RL 313m: Cross sectional area 15.29m" x
lateral distance 45.0m x 3.1BD = 2132 .96 tonne

‘C2" ore body, Thirteenth bench Floor RL 307m: Cross sectional area 15.29m*
¥ lateral distance 45 0m x 3.1B0 = 2132 .86 tonna

"C2 ore body, Fourleenth bench Floor RL 301m: Cross sectional arsa 15.29m°
X [ataral distance 45 0m x 3.1BD = 2132 96 tonna

Total production from Cross seclion C2 G2
=1208.52+1208.52+1208.52+1208.52+1208.52+2132.06+2 132 86+2 132 06+2
132 96+2132 96 = 16707.40 tonnes



Cross section: C3 C¥

‘A4’ are body, First bench Floor RL 331m: Cross sectional area 6.93m° x
lateral distance 5.78m x 3. 1BD = 124,17 tonna

‘A4’ ore body, Second bench Floor RL 325m: Cross sectional area 8.0m®° x
|ateral distance 5 78m x 3 1BD = 161 26 tonne

'Ad’ ore body, Third bench Floor RL 318m: Cross sectional area 9.0m” x
lateral distance 5. 78m x 3.1BD = 181 26 tonne

'‘Ad' ore body, Fourth bench Floor RL 313m: Cross sectional area 9.0m”° x
lateral distance 5.78m x 3.1BD = 161 .26 tonne

‘A4’ are body, Fifth bench Floor RL 307m: Cross sactional area 5.0m° x
lateral distance 5.78m x 3.1BD = 161.26 tonne

‘A4’ ore body, Sixth bench Floor RL 301m: Cross sectional area 9.0m* x
lataral distance 5.78m x 3.18BD = 161.26 tonna

Total production from Cross section C3 i 3
=124 17T+161.26+161.26+161.26+161,26+161.26 = 930.47 tonnes

Total production duning the Fifth year =110387.98+ 8874953 +
88288 66+18707 40+0930.47 = 306065.04 or 306065.0 tonnes

B) DEVELOPMENT FOR MANGANESE ORE

FIRST YEAR
Cross section: C2 C2

‘C1' ore bady Soil: HW. Cross sectional area 88 23m° x lateral distarice 33.87 m
= 2991 39m°

'C1" ore body OB, HW., OB Cross sectional area 826.87m" x lateral distance
33.87 m = 31460.82m°

C1' ore body Soil: F.W. Cross sectional area 81.55m° x lateral distance 33.87 m
= 3762.09m°

‘C1' ore body OB : F.W. OB Cross sectional area 700.15m? x lateral distance
33.87 m = 23714.08m"



'C1" ore body Soil: |. B. Cross sectional area 4.82m” x lateral distance 33.87 m =
183 25m’

'C1 ore body | B OB Cross sectional area 85 58m" x |ateral distance 33 87 m
= 2B98.93m°

‘G2 ore body; HW. OB Cross sectional area 1017.10m? x lateral distance 10.3
m = 10478.13m">

‘C2 ore body | FW. OB Cross sectional area 781.70m" x lateral distance 10.3m
= B951.51m"

‘C2 ore body : |.B. OB Cross sectional area 90.40m*  lataral digtance 103 m =
931 12m’

Total Soll removal during First year 299139 + 2762.09 + 163.25 = 5916.73 or
5917.0m*

Total OB removai during First year
31460.82+23714.08+2858.93+10476.13+8051.51+831.12 = 77532.59 or

77533.0m’
SECOND YEAR
Cross section: C2 C2'
'C1' ore body - HW. OB = Nil

‘C1' ore body Soll: FW. Cross sactional aresa 6. 75m® x lateral distance 33.87
m =228.62m"

‘C1" ore body - FW. OB Cross sectional area 202 69m*® x lateral distance 33.87
m =68685.11m*

‘C1' ore body : 1.B. OB Cross sectional area 11.61m® x lateral distance 33.87
m = 383.23m°

'C2 ore Enﬁyr: H.W. OB Cross sectional area 8.33m" x lateral distance 45 m =
419.85m

‘G2 ore body : FW. OB Cross sactional area 6.95m” x lateral distance 45 m =
218.25m°

n

‘C2' ore body : 1.B.. OB Cross sectional area 58,75m’ x lateral distance 45 m
2643.75m’

'B1’ ore body : HW. OB Cross sectional area 9.33m* x Iateral distance 231.22 m
= 2157.28m"



‘B1 ore body - FW. OB Cross sectional area 6.95m” x |ateral distance 231.22 m
= 1606.88m"

‘B1 ore body ' LB Nil
Cross section: C1 C1’
‘B1 ore body - HW. Nil

'B1 ore body | FW. OB Cross sectional area 1.87m* x lateral distance 231.22 m
= 432.38m"

'‘B1' ore body : 1.B. OB Cross sectional area 27.8m” x lateral distance 231.22 m
= G427 91m’

A1 ore body 1 HW. OB Cross sectional area 1.87m* x lateral distance 24.31 m
= 45.45m°

‘A1’ ore body - F.WW. Nil
‘Al ore body - 1L.B. Nil
Cross section: C3 C3¥

‘B1' ore body : HW. OB Cross sectional area 11.0m? x lateral distance 231.22 m
= 2543.42m"

'‘B1 are body | F.W. OB Cross sectional area 6 42m® x lateral distance 231.22
m = 1484 43m°
‘B1" ore body : 1.B. Nil

Crosas section: C4A C4'

'C4’ ore body Soil: HW, Cross sectional area 7.15m” x Iateral distance 139.9 m
= 1000.28m’

‘C4' gre body : HW. OB Cross sectional area 7.00m* x lateral distance 139.9 m
= 976.3m"

'C4' ore body Soil: FW. Cross sectional area 1.23m* x lateral distance 139.9 m
=172.0Tm°

‘C4' ore body | F W, OB Cross sectional area 15.31m" x lateral distance 139.9m
= 2141, 86m°

‘C4’' ore body : |.B. Nil



Total Sol removal during Second year - 228,62 +1000.28 +172.07 = 1400.97 or
1401.0m’

Total OB removal during Second year:
GEE5. 11+383.23+419.85+212, 75426403, 75+2157 20+1606.96+432 . 36+6427 91+
454542543 42+ 1484 43 +979.30+2141.86 = 28453.70 or 28454.0m°

THIRD YEAR
Cross section: C4 C4'

'C4" ore body Soil, HW, Cross sectional area 56.97m”® x lateral distance 1399
m = 7970.10m°

‘C4’ ore body : HW. OB Cross sectional area 304.32m" x lateral dislance 1399
m =42574.36m°

'C4' ore body Soil: FW Cross sectional area 1.23m” x lateral distance 139.9 m
=17207m’

'C4' ore body : FW. OB Cross sactional area 149.25m’ x lateral distance 139.9
m = 20880.07m"

Total Soll removal during Third year 7970 10 + 172.07 = 8142.17 or 8142.0m”

Total OB removal during Third year: 42574 38+20880.07 =6345443 or
63454.0m’

FOURTH YEAR
Cross section: C4 C4'

‘C4' ore body : HW. OB Cross sectional area 302.30m” x lateral distance 139.9
m = 42281 T7m’

‘C4' ore body Soil: F.W. Cross sectional area 21.03m? x lateral distance 139.9 m
= 2042 08m’

'C4' ore body : FW. OB Cross sectional area 175.525m" x laleral distance
139.9 m = 24555.25m”

‘B2’ ore body : HW. OB Cross sactional area 75.94m* x lateral distance 106 74
m = 8105.83m*

‘B2 ore body - FW. OB Cross sectional area 38.30m” x lateral distance 106.74
m = 4088, 14m*
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Cross section: C5 C5’

'C5 ore body | HW. OB Cross sectional area 12.77m" x lateral distance 228 m
= 2911 56m’

‘C5’ ore body : FW. OB Cross sectional area 10.0m® x lateral distance 228 m =
2280.0m’

Total Soil removal during Fourth year = 2842 .08 or 2942.0m”

Total OB removal during Fourth year

42291, 7T+24555 25+8105.83+4088 14+2811.56+2280.0 = 8423255 or
B4233.0m”

FIFTH YEAR

Cross section: C1 C1'

‘B1' ore body : HW. Nil

'B1" ore body : F.W. OB Cross sectional area 2223.78m° x lateral distance
231.22m =51418241m°

'B1' ore body : |.B. OB Cross sectional area 235.17m* x lateral distance 231 22m
= 543768.01m’

'‘A1" ore body Soit HW. Cross sectional area 138.13m° x lateral distance
33.43m = 4617.68m°

‘A1" ore body : HW. OB Cross sectional area 1701 68m" x lateral distance
33 43m = 5BBAT 16m°

"A1" ore body : F.W. Nil
Sub Total Soil : 4817.68 m°
Sub Total OB ; 514182 41+54376.01+56887, 16= 625445 58 m°

Cross section; C2 C2'
‘C1' ore body : HW. Nil

‘C1' ore body Soil: F.W. Cross sectional area 50.18m° x lateral distance 33.87m
= 1699.50m°

‘C1" ore body: F\W. OB Cross sectional area 3204.37m" x lateral distance
33.67m = 108532.01m"
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‘C1' ore body | L.B. OB Cross sectional area 58.0m° ¥ lateral distance 33.87m =
1964 46m"

'C2' ore body | H.W. DB Cross sectional area 1180, 78m? x lateral distance 45m
= 52205.10m°

‘C2' ore body - F.W. Nil

‘B1' ore body : HW. OB Cross sectional area 594.60m™ x lateral distance
231.22m = 137483.41m"

‘B1' ore body : F.W. Nil

Sub Total Soil - 1698 5am*

Sub Total OB: 108532,01+1864.46+52235 10+137483.41 = 300214 88m°
Cross section: C3 C3

‘B1' ore body - HW. OB Cross sectional area 805.72m° x lateral distance
231.22m = 186298 58m"

‘B1' ore body : FW. OB Cross seclional area 1454.23m° x lateral distance
231.22m = 338247, 10m°

‘Ad’ ore body : HW. OB Cross seclional area 1381.52m° x lateral distance
5.78m =798518m"°

‘A4 ocra body - FW, OB Cross sechional area 560 44m* x lateral distance 5.78m
= 3281 .36m°

Sub Total : 186298 584336247 10+7985 18+3291 36 = 533822 22m°
Cross section: C4 C4'

‘C4' ore body Soil | HW. Cross sectional area 44.76m’ x lateral distance
138.90m = 6261.982m"

‘C4' ore body : HW. OB Cross sectional area 929.19m" x |ateral distance
136.90m = 129903 68m°

'C4' ore body - F\W. OB Cross sectional area 1020.36m” x lateral dstance
139.90m = 142748.40m°

‘B2’ ore body : HW. OB Cross sectional area 1958.0m® x lateral distance
106.74m = 209103.66m°

‘B2 ore body | F W, Nil
Sub Total Soil : 6261 92m°
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Sub Total OB : 129993 68+142748 40+209103 66 = 481845 74 m°

Cross section: C5 C§'

'C5’ ore body Sail - HW, Cross sectional area 83.72m* x lateral distance 228.0m
= 10088 16m"”

'C5 ore body - HW. OB Cross sectional ares 3520.54m” x lateral distance
228.0m =804735.12m"

'‘CH ore body Soil - FW. Crogs seclional area 233 65m° x lateral distance
228.0m = 53272 2m’

‘C5 ore body - FW. OB Cross sectional area 4203 67m" x laleral distance
228.0m =958436,76m"

Sub Total Soil: 1508816 + 53272 2 = 72360.36m’

Sub Total OB: 804735,12+958436.76 = 1763171.88m"

Total Soll removal during Fifth year. 4617 68 + 1695.59 + 6261.92 + 72631.36=
§5210.55 or 85211.0m’

Total OB removal during Fifth year: 62544558 + 300214 98+ 533822 22+
481845 74+ 17683171,88 = 3704500, 40 or 3704500.0 m?

SUMMARY OF PRODUCTION & DEVELOPMENT

Year Production Development
(Tonnes) (m™
OB
| Seil

| 25.966.0 5917 0 775330

il 28,908.0 1401.0 | 28454.0

BT 342440 B142.0 63454 .0

2 43,494.0 2042.0 842330
v 3.06.065.0 85211.0 | 3704500.0
Total 4,38,67B.0 103613.0 | 3958174.0

I




CONCEFTUAL PERIOD

As per DGM estimate. there I8 a resource of 4, 40 185 tonnes, out of which tha
lessee will mine 4,38,678 tonnes during the ensuing mining plan pericd. The balance
left out resource for conceptual pertod would be 1507 tonnes. Hence, no conceptual
mining is being planned due to meagre balance resource. However, proposed
exploration if establishes additional reserve, the conceptual plan will ba modified
accordingly.

KEXXXX
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AMNNEXLRE: 11

GUGULDOH- MINERALIZED AREA




ANMMEXURE: 11

PHOTOGRARHS SHOWING BOUDARY POINTS OF THE LEASE




