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[ Sections - Area Indle Vol TF Quantity
Ssym o oom o ewm | Yeum tonnes 7
_CA-CA' 62 100 | 6200 | 1.93 11966

__CB- ua' C1 135 100 13300 1,93 | 26055

CT4 100 _; 7400 | 1.93 | 14282
158 | 100 15800 | 193 | 30494
278 | 100 | 27800 | 1.93 53654
184 | 100 18400 1.93 | 35512
{1379 100 37900 | 1.93 73147
102 | 100 (10200 ] 1.93 | 19686
_ 100 75000 | 1.93 | 9650
vV | ] | doo 17300 | 1.93 | 14089
TEW-CW' [ 100 | 100 | 110001 193 | 21230
[TTOTAL ! | i 309,765

1} Mineral Reserves / Resources:

Mineral Resowrces: (Mineral resources nuy be estimated purely based on level
of exploration, with reference to the threshold value of minerals declared by

I1BM).

. Table-29: Reserves/resources estimated as on 01.07.2018
Level of Exploration ' Resources of Grade
; : Bauxite in million
] ) tonnes
G sraitdised sifh | 45.39% ALO
G1 - Detailed exploration 38.890 1.99'};Si(333

; o i saew | 45, 04% Al |
G2 - General Exploration 2.045 L 6]‘/0 50,
G3 = ]:’t'u_;;_pt,_'t:king - == " - _:-__vl
G- Reconnaissance o o et s ]

Reserses and resources are arrived after applying results of feasibility and

econontic evaluation of the deposit based on the various factors such as:

a) Open cast mining method, 100% recovery factor for Bauxite as the average
o grade of bauxite in the ore zone is about 45.6% Al,O; which is way more
]\/ than threshold value and total excavation of ore zone will be used as ROM.
i Goutsys Cutoft grade of +30% ALO; and Total Silica 7% max, ultimate pit depth

: T (fam)ﬂ:) (_-; Twi
ReC T mrmp;ojecbmn\%%:ml blocked in Safety zone of 7.5m width along the lease boundary
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MINING PLAN
Pottangi Block

MINING PLAN

arncl
PROGRESSIVE MINE CLOSURE PLAN
For

Pottangi Bauxite Mine
Pottangi village, Pottangi tehsil, Koraput dist, Odisha

 SUMMARY OF PROPOSALS AT A GLANCE

—
Al
oOF Mm;_,;

Proposal . Years Remarks
I oo [ m ] wv v
- - S Exploration B
\'o of Boreholes | 9 nos. 10nos. 67nos. 74nos. 116nos. All vertical
_(Core) &meterage | 430mtrs | 500murs | 3350mtrs | 3700mtrs | 5800mtrs holes
:f Excavation
Iir_ﬂ)p Soil (cum) 76.800 90.890) 43,070 24,900 31,900 Mining proposed
-~ Waste (cum) §88.700 127920 | 117420 | 144,510 192,500 in south block
. ROM (Tonnes) 12.839.995 | 3,150,532 | 3,500,055 | 3,500,055 | 3,500,055
__ Area Utilisation
| Area under 16.12ha | 26.70 ha | 34.40ha | 21.64ha | 25.0 ha In south block
| Mining ( Ha)
Waste 2.44 2.41 2.02 Temporary stacking
dumping(lla) - 18.54 2.79 RﬁckT;;!glrgSIig g
Area under Top .40 137 2.11 vear (waste overlaid
Soil stack (Ha) - with toposoil)
o Stacking
Top Soil (tons) 115.200 136.335 64,605 37.350 47.850 Temporary stacking
Waste (tons) 159.660 | 230236 | 211356 | 260,118 | 346,500 | pyeomimiadms, .
VEeur
B Environmental Protective Measures
;______ | Plantation over waste dump (Back filled area)
Numbers - - - 14050 32300 Plantation of saplings
Area (Ha) S NN DU S - = 5.62 12.92 Im x?m?tﬂcr\'al
Construction of:
Check dams(nos.) 4 3 - i - - )
* RetainingWall(m) 799m - - A » :J]cl::s?:nﬁiﬂr?: F\l\r]bl:
- " (2nos.) vear itsell,
‘ Garland drain{m) 3277m - - - =
1 (3 nes)
3.76 9.07 8.57 - * Green belt area will

[ i
| Plantation

| 400 nos.) 00 pos) | (14400 nos.)

be planted
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INTRODUCTORY NOTE: ,_ ' :,:;-._;;.‘_-' { ,L o
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b2 ‘\L—g: Y
National Aluminium Company Limited (NALCO) is a Navaratna Puéhi{@tctor il

i

Undertaking under Ministry of Mines, Govt of India. with its |chslcrci Gfffe

at Bhubaneswar, Odisha. It has multi-location operations as follows:

- Mines and Alumina Refinery, Damanjodi, Odisha
- Aluminium Smelter & Captive Power Plant. Angul, Odisha

- Port Handling Facilities, Visakhapatnam. Andhra Pradesh (for alumina export

and caustic soda import)

The Mines and Alumina Refinery is one of the largest integrated Bauxite-
Alumina-Aluminium-Power Complex in the Country. The Company has a
2.275 MTPA Alumina Refinery along with a 6.825 MTPA Bauxite Mine

(Panchpatmalli) located near Damanjodi in Koraput dist. of Odisha.

NALCO has today emerged as the largest manufacturer and exporter of
Alumina and Aluminium in the country. NALCO for its superior technology.
skilled & dedicated manpower is in profit track since commencement of its

: S ; LRGMES
commercial operation since 1986-87. Because of growth Roi:gli_.;lﬁh@* Vi D

substantial sustained contribution to National Exchequer, NALCO has been

conferred with “Navaratna’ status since May 2008. (@j«)—l \
& 1%
o7

NALCO is registered as the first Indian Company WQGWB%BO%%QT""““
Exchange. The company has also received 1SO 9001, IS(%}J&S&@ g
18001 and SA 8001 certification for all its units viz. Minc. Alumina Refinery.
Aluminium Smelter and Power Plant. The Company has various prestigious

awards for excellence in Production. Safety and Fnvironment Management.

NALCO is expanding its Alumina refinery capacity by proposing Sth stream of
the alumina refinery at Damanjodi for additional production of one million tons

per annum (MTPA) of alumin )
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To cater the raw material requirement of this project, the Pottangi bauxite
deposit near Pottangi village of Koraput district, Odisha has been identified by

NALCO for mining lease.

Pottangi Bauxite deposit in Koraput district, Odisha, was discovered by the
Geological Survey ofl.ndia (GSI) in Nov-1971. Exploration of the deposit was
conducted by GSI between the years 1972 and 1976. Altogether 69 core
borcholes with a meterage of 1929.39m were drilled. Later during 1976-78, the
South and Central blocks of Pottangi was explored by MECL in two phases by
drilling 195 core boreholes with a total meterage of 3888.50m. These
exploration data were used to estimate the reserves of bauxite. The details are

eiven in Part A, Sce -1, Geology & Exploration.

NALCO has applied for grant of a Mining Lease over an area of 1738.04 ha for
Bauxite mining in village Pottangi of Koraput district. Govt of Odisha has
granted the lease in favour of NALCO and issued a letter of Terms and
Conditions vide letter E1"10.:’»?’3-‘1;’3M dated 12.07.2016 (Annexure-2). However,
NALCO requested the Gowt for reduction of the lease area to 697.979%ha and
accordingly. Govt of Odisha has issued fresh LOI for the reduced area in
supersession ol its easlier letter. A copy of fresh LOI issued on 14.05.2018 for

the area o'697.979 ha is enclosed as Annexure-1.

As per the condition no. 42 of the above said letter, the lease will be granted for
a period of 30 years subject to submission of duly approved Mining Plan within

a period of six months from the issue of this letter.

Hence. this Mining Plan has been prepared for 697.979 ha arca and submitted
under Rule 16(1) of Minerals (other than Atomic and [ydrocarbons Energy

\x(]smel(lls})gkommsmn Rules 2016 along with Progressive Mine Closure Plan.

H¢h ”" 7
b oo émp?‘é% Rijle 230k ‘(ICDR 2017 for approval.

Syl Tl
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Table-1

SL.No. LEASE STATUS M5

1. Govt of Odisha has granted the lease in favour of NALCO for a period Of 50 years
and issued a fresh letter of Terms and Conditions governing the grant of mining lease
vide letter no. 3794/SM dated 14.05.2018. (Annexure- 1).
MINING PLAN
2. The Mining Plan of Pottangi Bauxite Mine has been pr epud for 697.979 ha arca and
submitted under Rule 16 (1) of Minerals (other than Atomic and Hydrocarbons

Energy Minerals) Concession Rules 2016 along with Progressive Mine Closure Plan
under Rule 23 of MCDR 2017 for approval.

FOREST DIVERSION PROPOSAL

Forest diversion clearance will be obtained by NALCO for the retained area (697.979
ha) from MOEF & CC, Govt. of India

ENVIORNMENT CLEARANCE

4. Environment clearance will be obtained by NALCO for the retained area (697.979
ha) from MOEF & CC, Govt. of India to produce 3.50 MTPA of Bauxite

CFE / C¥O from State PCB

3 C¥E and CFO will be obtained by NALCO for the retained arca (697.979 ha) from
State PCB to produce 3.50 MTPA of Bauxite

(P8

The details of other mining leases (Panchpatmalli Bauxite Mine) held by

NALCO for Bauxite mining in Koraput district. Odisha are as follows:

Table-2 _
Mining | Date of | Status Annual Lease No. | Lease ML area
Lease Registration Production Period (Ha)
17.11.1982 Working | 6.825 MT 3889
Central | (in favour of 30 Yearsand | 1315.264
& BALCO) further
North [7503.1983 | 1128 | e\tended Ei"
Block (Pransferred 16.11.2032
to NALCO) - ) E
South 20.07.1979 Under 3.05MT 2136 20 Yearsand | 528.262
Block (in favour of | use for further
BALCO) road and | i | extended till
03.07.1982 conveyer 2228 31.03.2020
(Transferred | corridor {
to NALCO) v | |

et e S
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1.0 GENERAL

a) Table -3:

Name of lessee M/s National Aluminium
[Limited (NALCO)
POA: Sri Sanjay Krishna Patel

General Manager (Tech). NALCO

Mineccodeand | Not yet allotted
Rule 45 registration no. 070R109001
Address NALCO Bhawan, P/1, Nayapalli,

Bhubaneswar-751013, India
Phone: 0674-2301988, 2301999
Fax : 0674-2300521/2300580

| Distriet Khordha (Khurda)

Pin code - 751013 - STP——— o
Phone e _—
Fac | 0674-2301200 P
Mobile T loeasmoesis e
E-mailid I P T e Py T

b) Status of applicant/lessee:

Listed Public Limited Company ( A Govt of India Enterprise, under Ministry of
Mines)

o, (Copy of Registration of Company is given in Annexure-3, Annexure-4 shows
y List of Directors. Annexure-35 shows Specific Power of 4 ttorney letter and
I\ Annexure-6 shows photo ID of POA holder)
1-?@1:‘ ] itam Das
. G?-‘: : . (Elect.)

“are included in the prospecting license (for fresh grant):

Bauxite

e) Mineral(s) which the lessee intends to mine:

'\gfﬁ. o \@g@ﬁ%: ¥

Bauxite

R e TR

9@7 \ g

O Sripad Prijar. BUVR Achir & Sugit Kumar Mediamn 5
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MINING PLAN
Pottanei Block

f) Name of Qualified Persons preparing Mining Plan under rul

MCR, 2016:

Table -4:

Name Sripad Pujar BVR Achar Sujit Kumar Mohanty |
Qualification | M.Sc. (Mineral | M.Sc. (Mineral M.Sc. (Geology)
Exploration) Exploration) '
Address Plot no.32 Shrushti Minerals and
Annapurna Badavane, Consultants Pvt. [td..
[Tosapete — 583 201 F-3, B-32,
Ballari Dist. Karnataka Milroc Ribandar Retreat.
Ribandar, Tiswadi.
S, N o _1 Goa-403006
Phone 08394-226563
| Fax | 08394-224012 R e e
| Mobile | 9448366964 | 9448469407 } 9765565528
E-mail id wllu)l woemail.com shrushii. mmerals@\dhuu com

(Annexure-7 shows copies of QP certificates as per Rule 135 of MCR 2016)

Y

£ =

| T Goutam Das
39 HewEys (fagsd)/D.GM. (Elect.
YEs-E AW/Project-Mines Division
A Ceafres waEr fRafiee
Nattonﬂ Aluminium Company |
WY Baubaneswar-751013

QP: Sripad Pujar, BVR Achar & Sujit Kumar Mohaniy
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2.0 LOCATION AND ACCESSIBILITY

a) Lease Details (existing mine)

_Table -5:
Name of the mine .I)Q.F.E@.T.‘.g.i...ﬁ?H?(_l..lE.M.iﬂ?______ i
Lat/long of any boundary y BP no: P -1
point Latitude - 18°34'31.13"

Longitude - 82° 57' 30.197"

There are 92 comer pillars and lat/long values
of these pillars are given in the sketch
-enclosed as plate [ ¢ also listed in table -8

Date of grant of lease Terms Ic{ter L_ia_led__l_fl__g}a 70[8 (Annexure- 3)
Period/Expiry Date | 50 yrs as per MMDR (Ame dme_n_llApt:gQ_l_J__
Postal Address Polmnu Bauxite Mmes NALCO, M & R
. Complex, PO : Damanjodi

| District e Koraput B
- State - | Odisha - - o
| Pin code . |7e3008 R
Phone _ . |0674-2300633 g
Fax . | 0674-2301200 - G|
Mobile I 094370 29513 B

I--mail id sanjay. patel@nalcomdla co.in

b) Details of applied / lease area with location map (fresh area / mine):

Table —6: Fresh Area
Forest Non-forest
Jungle Block- Arca-697.979 ha --

Table -7:
Total lease area /applied area | 697.979ha
District & State - \ l\ompul Odmh’l o
| Tchsil / Taluka __l?q_tla_;}g_s__ - o B !
Village B Pottangi -
Whether the area falls under No
Coastal Regulation Zone
(CRZ)? If yes. details thereof | .. Dovizet =y f0 ot Sy
Existence of ;mlwIiL One National Highway (NH-43) is passing at
-Uﬂ‘lr[fj‘z‘d raihway line. if any nearby | south of the lease area at around 4.6km away.
ol m1@pu‘\1m ite distance . No Railway line is passing nearby the lease
HH $Gshie No. with latitude & | Topo sheet no —E44K 14
Ionurtudg of all corner
boundary poinupillar Lat/ Long values are given in table below

A general location map |~nillaklf\'

o as P]mc—ﬁl}7 %f\l »
3 l{}\ AP\ B 1
- ’i- o

P Seipad Prjar. BUR Gir & Sui Kumar Medianty 7
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Pottangi Block

'?g“ LATITUDE | LONGITUDE P([’:;” LATITUDE | LONGITUDEE ‘
Pl | 18°3431.130" | 82°3730.097" | P47 | (53596815 ST
P2 | 18°3932948" | 82°5735.337" | Pas | 18°3545.963" | S18.016
P3| 18°3435.522" | 82°5736358" | P49 | 18°3548.125" | §14.105°
P4 | 18°3441.460" | 82°5739.149" | Psu | 1893551913 S 041
PS5 | 18°3448.785" | 82°5747.871° | Psi 185363.488" SES 306"

P6_ | 18°3447.166" | 82°5757.508" | P52 15°365.650° | 527389 697 |
P7__| 18°3443.765" | 82°5805.828" | Ps3 18°369.125" | 82°5513 3807
P8 | 18°34'54.493" | 82°5836.176" | P 18°369.840" | R2°S811 1307
PO | 18°352.076" | 82°5824.349° | P53 18°367.305"
P10_| 18°35'10.069" | 82°5824233" | P36 | 187366222
PII__| 18°35°16.687" | 82°5819.250" | P57 | 189361 2607
P12 | 18°3523.132" | 82°589.107° | P38 187364.200" | $375775 108" |
PI3 | 18°3531.202" | §2°58'13.909" | P59 | I853617.470° | $25570. 367
P14 | 18°3537.459" | 82°58'19495' | P60 | 18°3625.925" | 8375713 7127
P15 | 18°3539.743" | 82°58119.580" | P41 | 1853631 130" | 8295723 797
PlG 18°35'43.264" | 82°5843.113" Po2 18°36"34.674" HZ°5?'2¢).2§:[J"___
PI7 | 18°3534.585" | 82°5846.861" | P63 | 18°3646.641" | §3°5735 650
PI§ | 1893576 698" | 82°5846.638" | P64 | 18°36%56.768" | 8275713 7007
P19 | 18°35'17.260" | 82°S841141" | P65 | 18376481 | §295741 097"
P20 | 18°359.602" | 82°5840.993" | P66 | 18°370.184" | 8275730 450
P21 | 18°35%752" | $2°5546.071 | P67 | 18°3646880° | 82°5727.301
P22 | 18°35'13.051" | §2°5898.565" | P68 | 18°360.171" | 825717021
P23 | 18°3529.614" | 82°59°L031° | P69 | I1S°3635.005° | 8353783717
P24 | 18°3533.820 | 82°5927.088" | P70 | 18°3634.687" | R2°3058.995"
P25 | 18°35'51.585" | 82°5917.194" | P71 | 18°3632.185" | 8275653 990
P26 | 187363803 | §2°59'14.607" | P72 | 18°3622684° | 8275658 1717 ]
P27 | 18°369.290" | 82°5921.000° | P75 | 18°36 144517 | $2%s606 000" |
P28 | 18°36'1.187" | §35930.256" | P74 18°368.023" | 8355631075
P29 | 18°3337.913" | 825937.042" | 173 18°3653.559" | R3°3625 338"
P30 | 18°36'10.671" | 82°5939.561" | P76 | 1873557.326" | 82°5630.086°
P31__| 18°36'15.928" | 82°5931.475" | P77 18°36'1.796" | 8275637 872"
P32 | 18°36'39.935" | 82°5943.475" | P78 | 18°367 103" | 83556'16.750°
P33 | 18%3647.520" | 82°5046.823" | P79 | 183610115 | 82°570.493 |
P34 | 18°373.478" | 82°5949.967° | P80 | 18°363.563" | $2°577 Rea"
P35 | 18°372.035" | 82°5049.457" | P8I | 1893556752 | 82°5722308
P36 | 18°370.530" | 82°5947340° | P82 1s=35'49 21" | 82°3736,310°
P37 | 18%3653.475" | §2°5045544" | P83 | 183533.920" | §2°3746.664" |
P38 | 15:3633.475" | 82°5933.358" | Pad | I8%3533 485 | Ro5ST34 41"
| P39 | 18°36'46.481" | 82°5933.358" | _ P85 | 18°3537.470° | 825730 461"
P40__| 18°3635363" | 82°5927474" | P86 | 183527.084" | $2°57% 855"
PAl_| 18°36'30.577" | 82°5924.854" | P87 | 18°3523.381" | $2°578 053"
| P42 | I8°3620.411" | 82°5919.850" | PSS | 18°3521 5467 | 8357732 603"
P43 | 18°36'15.821" | 82°59'11.632" | P89 | 18°3510.208" | 8275733 27"
Pad_ | 18°366.546" | 82°599.934" | P90 | 18355.719" | 825722905 |
P45__| 18°36'1.793" | §2°5859.095" | POl | 18°3043 864" | 8375731 400"
P46 | 18°3557.111" | 82°5855372" | P93 | 18°3436.347" | 8275726 5907

Attach a general location map showing area and access routes. [t is

preferred that the area be marked on a Survey of India topographical map
or a cadastral map or forest map as the
these are available, the area may be shown on an administrative ma p-

‘ase may be. However, if none of

A general location map is attached as Plate- 1 a on administrative map and area

precise map showing area and access routes are

toposheet of 1:50,000 scale as Plate [J:

marked on a Survey of India

~Authenticated DGPS map of the lease

area is enclosed as Plate -Ic.
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3.0 DETAILS OF APPROVED MINING PLAN /SCHEME Ol\t_.

3.1) Date and reference of earlier approved MP/SOM-if any

Not applicable as this is first Mining Plan after lease grant letter to NALCO.

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

Not applicable as this is first Mining Plan after lease grant letter to NALCO.

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

Not applicable as this is first Mining Plan after lease grant letter to NALCO.

3.4) Give Status of compliance of violations pointed out by IBM

Not applicable as this is first Mining Plan after lease grant letter to NALCO.

3.5) Indicate and give details of any suspension/closure/prohibitory order
issued by any Government agency under any rule or Court of law :

Not applicable as this is first Mining Plan after lease grant letter to NALCO.

3.6) In case the MP/SOM is submitted under rule 17(3) of the MCR’ 2016
for approval of modification, specify reason and justification for
modification under these rules.

mf(gou‘i—Jm D

O Sreipad Prjar, BUR Aciiar & Suin Kumar Mol 9



v

A @ NALCO _ MINING PLAN

& Navratna Company

Pottangi Block

1.0

PART - A
GEOLOGY AND EXPLORATION:
Briefly describe the topography, drainage pattern, vegetation,
rainfall data of the area applied/mining lease area.
The deposit occupies the flat top of the hill. named as *Sirimanda Parbat’. The
area around Pottangi forms a series of hills ranging in height from 1000 m to
1400 m above M.S.L. The deposit is nearly flat with prominent slopes on the
north and east. The slopes are gentle to moderate. rarely steep. When the slopes
are gentle to moderate, they are congenial for formation of thick bauxite
profile. The slope gradient varies from 1:6 to 1:12. The peak portions of the

deposit are occupied by khondalites forming the ridges.

Peripheral escarpments are conspicuously developed on the eastern and
northern fringes of North block and the northern and southern peripheries of
the Central block. The South block, however, shows relatively less pronounced
escarpments, except on its southern fringe. Caves, at places. are developed in

steep peripheral escarpments.

The drainage pattern, as indicated by the numerous streams and nalas. is of
dendritic type. A few perennial springs sprout from the hill slopes and drain
into the nearby streams. Two such perennial streams originate from the western
slopes of Sirimanda Parbat and flow to the west. Pottangi bauxite capping

(Sirimanda Parbat) is devoid of much vegetation.

The area enjoys a tropical climate. Lying at an altitude of over 1000 m. above
M.S.L., Pottangi area has a pleasant climate during summer. The temperature
in May rarely exceeds 40°C. The winter-month are pretty cold and in
December-January, the temperature often drops down to 5° C. Frost is
observed, at time in the early hours of the day in winter months. Monsoon scts
in early June and continues till the middle of October. It is severe from July to
august and the average annual precipitation is about 1200mm. The mean

minimum humidity is in January) '@nean maximum 90% is in August-

et

September. /“"W /{ L { i Q/lbﬁﬁ ¥
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b) Briel descriptions of Regional Geology with reference to location of
lease/applied area
The rock formations in this region represent the Eastern Ghats belt of
Peninsular Archacans and comprise mainly khondalite and charnockite groups
of rocks. The flattops of the khondalite hills are often mantled by fairly thick
blankets of laterite/bauxite. presumably of Tertiary age. Such flat-top are
noticed on Sirimanda Parbat. The valleys are generally covered by soil and

alluvium of Sub-Recent to Recent age.

The generalized geological sequence of the rock formations in the area is given

below:

Recent Soil and Alluvium
Tertiary Quaternary Laterite and bauxite
Archacan - Eastern Ghats Pegmatites and Quartz veins
Super Group. Charnockitic gneisses (acid to
intermediate-charnockite) and
f
Wﬁ (faf‘c’?:fi:‘;t!?t?\:ﬁ (E. charnockites).

Tm—qm—mmrmm W

rc'Tfif
ﬂqxr" foos 6 Bl
'Wt{ . imium Company |

pyroxene granulites, (basic

Khondalites and leptynites

Khondalites are highly weathered and mostly spotted, red and white grading to
grev and brown at pIai:cs. The rocks are gneissose with foliation marked by
alternating layers: of c¢longated sillimanite needles and quartzo-felspathic
minerals. Petrographically, the rock consists of xenomorphic quartz grains
often showing undulose extinction. garnets locally occurring as porphyroblasts
sillimanite occurring as Sub-hedral grains and needles. occasionally bent and
showing traverses fractures. The texture is crudely gneissic to occasional
granulitic. General strike of foliation of the khondalite as well as charnockite
groups of rocks is NE-SW. with ]t)iﬁilf variations ranging from NNE-SSW to
ENE-WSW. The dip varies from B0° to ?N towards south-cast and east-south-
cisl. «(Q 'f
_ AN
e
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The khondalite shows two major scts of joint one vertical dip-joint and the

other low-dipping strike-joint. a few minor folds have been noticed within the

khondalite, the axes of which plunge towards, south-west with low angles of

10° to 20°. Typical garnetiferous leptynites are finely banded and gneissose
with development of thin bands of quartz in a predominantly garnetiferous
quartzo-felspathic rock. Their foliation is in conformity with that the
khondalites. They occur as bands, impersistent and, lenticular. The rocks are
light coloured, medium to fine grained, composed essentially of quartz.

microperthite and garnet.

The charnockite group of rocks occurs mostly as charnockite gneisscs.
comprising the acid to intermediate typos. These are characterised by the
presence of augen shaped porphyroblasts of feldspars and display a crude
foliation marked by alternate layers of garnet, quartzo felspathic minerals. and
pyroxene (hypersthene & rarely diopside). The feldspar includes mostly
orthoclase and perthite. Apatite is rarely found, as an a accessory mineral. The
texture is crudely gneissic to locally granulitic. Basic charnockites not so
abundant as charnockite gneisses, arc represented by dark-coloured lenticular

bands of pyroxene granulites, with typically granulitic texture. These rocks

A _ace-

T/Goutam Das

consist essentially of hypersthene, diopside, plagioclase (Oligoclase-andesimei (FFaad)/D.GM. (Elect.)
qREAT-EHVProject-Minas Division

B ‘ . - 5 o= C 37 1T E!é =4
microperthite, orthoclase and minor amounts of quartz. [Tornblende and Botifgea e =l fefiee

National Aluminium Company Ltc
i i ; i : =%/ Bhubaneswar-751013
are present as accessories. Veins of pegmatite and quartz are occasungfﬁf'“jB“”bare”Wd”

observed traversing, the khondalites and charnockites.

The laterite/bauxite, capping the khondalitic rocks occurs as blankets of
varying extent and thickness. Their aerial extents vary from 0.3sqkm to 3sgkm
and thickness of laterite/bauxite profile ranges between 5 and 20 m as exposed
in scarp secctions. Bauxite is composed dominantly of gibbsite. finely
disseminated in a reddish ferruginous groundmass. Thin soil mantle covers the
laterite/bauxite at places and is silty to clayey in nature. Alluvium is seen in the

valley areas.

(Source: Report on Exploration of Polyangi Bauxite Deposit. Orissa Circle, GSLT977)
/""' s 1 %

q
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b

¢) Detailed description of geology of the lease area such as shape and size of

the mineral/ore deposit, disposition various litho-units indicating
structural features if any etc. (Applicable for Mining Plan for grant &
renewal and not for Scheme of Mining/Modifications in the approved
Mining Plan/Scheme of Mining).

The rock types ¢xposed on the Pottangi deposit include laterite, bauxite and
Kkhondalite with occasional patches of soil. The major part of the capping is
occupied by sheeted out crops of bauxite/laterite. At places, bauxites display a
crude relict foliation conformable with that of khondalites. Khondalite Crops
out as linear ridges at the higher elevations. These follow a general strike trend
of NE-SW with moderate to occasional steep dips to South. Also, bands of
weathered khondalites are observed at places, within the bauxite on the surface
of the capping. The mining area has been divided into 5 blocks for the

convenience. namely;

1. South block

2. Central block

3. North block

4. Lxtension East block
5. Extension West block

Tian TE/Goutam Das

2|
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The major part of South block is capped by exposures of bauxite with a few
patches of laterite in the north-western [ringes and in the central part of the
block. Thin soil cover is seen in the western part. Khondalites are exposed on
the western extremity, north-eastern part and on the southern limit of the block.
The maximum exploration activity has been carried out here in this block. like

boreholes. trial pits and clongated trench in T shape (refer geological plan).

Central block

[n the Central block. frequent occurrences of khondalite bands are observed in
the eastern part. On the western part. these form escarpments. In the central
part, several soil patches are ugtcd. The rest of the area of the block is covered
by exposures of bauxite/laterite!

e

P Sripad Pajar. BVR Achar & Sujie Kunar Mohanoy 13
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The North block exposes khondalites on its western part. The rest of thelbldék-

is covered by exposures of bauxite with a few patches of laterite. Escarpments,

with development of caves, are observed on the eastern periphery.

Extension West block

This block is extended from north block. Majority of the bauxite is present on
the top flat area as blankets with a few patches of laterite and soil cover in

southern portion. Rest of the area is having occurrences of khondalite bands.

Extension East block

This block is also extended from north block. This block marks the highest
elevation (1480 mRL) on the entire Pottangi Bauxite Deposit. Majority of the
bauxite is present in three distinct exposures on flat tops. Remaining arca is
covered with khondalites.

X 2=
//
. 2 A SRV Goutam Das

Bauxite Deposit: T TR (fEam)/D.GM. (Elect.)
IRET-@AProject-Mines Division

(a) Mode of occurrences: Bauxite occurs in the form of thick AiTextensiver s S+l [@faes
National Aluminium Company Lid

blanket capping resting over the khondalite bed-rock. Bauxites are eX¥foeed Biybansswar-751013

sheeted outcrops along with occasional exposurces of laterite, khondalite and

soil. At places, bauxite is mantled by a thin veneer of ferruginous and siliceous

duricrust (laterite). Gibbsite forms the chief aluminium bearing mincral in

bauxite and occurs in the form of tiny sachharoidal disseminations in a reddish

ferruginous groundmass. Bauxites, composed of disseminations of gibbsite.

show a characteristically spongy texture, whercas the fine grained

cryptocrystalline aggregates of gibbsite constitute the massive bauxite.

(b) Laterite-bauxite-profile: Based on the sub-surface data. the complete profile

of Pottangi Bauxite Deposit 4§ énumerated below:

i El-b-q-\‘?{
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Table-9: Geological Profile !

=
p = ST =
Litho unit Description \.—!' A\

Soil Greyish brown, brown and dark grey in colour; occasionally sﬁt}vdﬁi E‘j{ggg{-.f &
i, TR

Laterite Dark red and chocolate brown in colour. Hard and compact; cavernous with
cavities mostly filled by limonite, goethite and occasional clayey material.
Locally. nodular to pisolitic types are also observed. Hematite and goethite
bands are frequently present Gibbsite is in low amount.

Bauxite Brick red and yellowish brown in colour. Cavernous and porous Hematite
gocthite and clay minerals occur as bands and streaks. Gibbsite is in low to
moderate amount (Al:0; is between 40 and 45%).

Pale/red. brown, flesh pink & occasionally creamy( white in colour. Porous to
spongy in texture, Gibbsite is in moderate to high concentrations. Intercalation of
Iron oxides and clay min are in lesser amount. (A1;O; content is >45%).
Lithomarge | Purplish white. pale buff. yellow to pink coloured and fine grained plastic in
nature. Kaolinite is the predominating clay mineral. Gibbsite and iron oxides are
in low concentrations. Locally. contain fragments of altered khondalite.

Weathered | Pale brown to pale pink and occasionally purple while in colour, medium-
KKhondalite | arained. Alteration of garnet to iron oxides is observed. Felspar is mostly
Kaolinised / gibbsitised. Quartz is in predominating amount. Lenticles of
partially leached khondalite is occasionally encountered within the bauxite zone.

(Source: Report on Exploration of Pottangi Bauxite Deposit, Orissa Circle, GSL1977
( i i ! £ P

The litho-units are described below:

Soil: The soil. mostly associated with laterite and rarely with bauxite, occurs in

% areas of shallow depressions or on flat grounds. At places, it is mixed with
R ﬁmm@t{tf%wbﬁ@ﬂ“ﬂ "morrum"”. The thickness of soil cover varies from a few
fze)/D.GM. (Eler

ojeentmelers to a maximum of one metre.

‘iéi:ﬂ”é'\f bﬂUbdl‘l!—:SW&“ TR
Laterite: This is exposed on the surface of the capping as patchy outcrops. In

the sub-surface, it is recorded mostly in the upper zones of the profile, and
sometimes as discontinuous lenses within and also very rarely at the base, of
bauxite zones. Bauxite consists of irrcgular cavities of varying dimensions and
shape. The cavities range in size from a few mm to a maximum of 5 ¢m. The
cavities are mostly lined with hematite. goethite and limonite. The nodular
‘\-'m'ict.\' is maroon in colour. the nodules varying in size from 5 mm to 4 cm.
The nodules have dark red ferruginous cores and brownish goethite crusts.
Gibbsite. sometimes. t‘nrms .l-ht: ‘core ol such nodules which are cemented
together in a fine Iummnm,h (L ini onitic) matrix.

gl &«QXQ f(k qui/ Q/U.\Jr\ g

L%\‘\} ----- — e _ B

s Sripad Pujar. BUVR tchar :'\ Sufie Kimar N r,l,.’




[r‘\ MIMING PLAN
ANavrat%ComNrj}nE{:n - Pcuaﬂgf o \C\Il\/

Bauxite: This lithounit is divisible into two broad types: Low grade bauxite (30

to'4s%A120, & - 5% Si0,) and high grade bauxite (+45% ALO, & -3% Si0)

Low Grade Bauxite: The low grade bauxite occurs below the laterite zone and
is also widely exposed on the surface in the form of sheeted outcrops
occupying the maximum surface arca of the capping. This bauxite type is
generally brick-red to yellowish brown in colour. porous and cavernous
textured the cavities being lined by gibbsite- limonite, and locally kaolinite.
Limonitisation of garnets is observed. The cavities arc at times seen aligned
simulating crude foliation. Joints arc also common. Gibbsite occurs in
moderate concentration with sub-ordinate amounts of iron oxides.

As recorded in the bore holes, this low-grade bauxite zone has a maximum
thickness of 11m in South Block, 10m in Central Block and 7.40m in North
block. Alumina content in this zone ranges between 40 to 45%. with low silica

(less than 5%) and titania (less than 3%). Iron oxide varies from 23 to 38%

High grade Bauxite: This type of bauxite is pale red. brown. flesh pink and

rarely creamy in colour, porous to spongy in texture. It occurs in two distinct

i i . e . 1 oot
form namely (i) spongy to massive variety composed of tiny. sacchroidal, 4...«--—-"'

TW'_- 'LL{ i ]
greyish white crystals of gibbsite randomly distributed- in a brown ferraginmouis= ;‘% Soutam Das

; 'L'”)”"_‘r-,-'] (Elect.)
i TR ~WHlProject-Mines Dli\.-'rblo:'l
round mass and (ii) the banded variety, sporadic in occurrence, consisti isz‘rw afrey =x
£ 1H Tt o

tational A iminium Cory e
pany Lt~
tiny crystals of gibbsite concentrate. in a distinctly linear pattern preserving i@ J’ Bhubaneswar. 7 .4C1¥

relict foliation planes of the khondalites from which it is derived. Ferruginous
intercalations are occasionally observed in the bauxite zone. These light
coloured, spongy textured, bauxite is of better grade and are mostly recorded in
middle and basal parts of the bauxite zone. In general. within the bauxite

horizon there is an improvement in the quality of bauxite towards depth.

Gibbsite occurring as crystalline and crypto-crystalline aggrecates forms the

predominant aluminium bearing mineral in this ore. lron minerals. ie.
hematite, goethite and limonite are noted in subordinate amounts with kaolinite

in traces. This high grade bauxitc a thickness of about 17-21 m in South and

North blocks. In the Central blotk. a maximum thickness of 18 m is observed.
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MINING PLAN
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I'he alumina content in this type of bauxite varies from 45 to 55% with
relatively low content of iron oxides (10-20%), silica is low (0.8 to 3%) and
titania is uniformly low (1.3 to 3%). The Lol of bauxite ranges between 25 to
33 percent. Lenticular partings of weathered khondalite within the bauxite zone
have been encountered in a few bore holes (PB-5 and 11 in South block: PCB-
I'l in Central Block and PNB-S in North Block).

Lithomarge: This unit is mostly encountered at the base of the laterite bauxite

profile and commonly intervenes between bauxite and the khondalitic bed rock.

This lithounit i impersistent in its mode of occurrence and has been intersected

only in a few bore holes, Lithomarge clays are rarely intersected within the

bauxite zone (PB-Il. South Block). In colour, lithomarge is variegated with

shades of red-brown, yellow-brown, purple. buff, pink and white. It is fine

grained and plastic. composed mostly of kaolinite with occasional gibbsite

concentrations. In a few places. distinct relict layering of the bed rock are

preserved in the lithomarge. Fragments and lenticles of weathered khondalite

also occur embedded in this zone. Its contact with the bauxite above and the

bed rock below is gradational. Sub-surface data reveal that lithomarge is

% recorded at a minimum depth of 8.35 m (PEB-30 in Central Block) and a

\ T FEYGoutam

5 AR (ﬁf‘r’rﬁammum depth 0f 48.25 m (PNB-7 in the North Block). The thickness of this

R IERL oy e e

A f.t:.ﬂu'fi?“éwgé-auu widely and bore hole PCB-13 (Central block) recorded a maximum

IJI
Nc.u.‘ )_c s U‘J Esnuh ne swar-!

"HLRI]L\&: of 23 m.

Khondalite: This lithounit spread over 343.209 ha covering valleys forms the
base of the laterite-bauxite profile, sometimes intervened by lithomargic zone.
The contact between the bed rock. and bauxite profile is mostly uneven, the
former sometimes appearing as projections or ridges into the overlying bauxite.
The basement rock consists of quartz. garnet, and feldspar with sillimanite in
minor amount. rutile and graphite in accessory amounts. Khondalite intersected
in the bore holes is mostly weathered, with the feldspars and sillimanite
showing alteration o gibbsite and kaolinite. garnets to gibbsite and iron
minerals viz, hematite and gocthi e. The weathered rock is shades of brown,

pale pink and purple in colour enrd is medium-grained.
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the drill hole (upto a maximum depth of 54 m. in PNB-7, North b10ck) chd ot I

encounter any compact fresh khondalite, the zone of alternation appears to be
considerably thick. Occurrences of partially altered khondalitic rocks within the

bauxite profile are not uncommon.

Prospecting/Exploration:

Table — 10:

Name of prospecting | M/s GSI

jexploration agency HO: 27, J.L.. Nehru R.Oad.,

And Address Kolkata-700016, West Bengal

M/s MECL

HO: Dr. Babasaheb Ambedkar Bhawan.
Highland Drive Road, Seminary Hills,
NAGPUR /T

g
_....-r-",—.
*‘Tffﬁ GH/Goutam Das
Y e (fag@a)/D.GM. (Eiect
tail f spectino/exploratior  carried out: WTTCEﬂ_T \"JT_'h"PrO'ect Mines Divisior
Details of prosp g/exp on already carried o VTS TR e T
NdLJUﬂ. | ninium Company Ltd

e ! Eaubaneswar-751013
The Pottangi bauxite deposit has been initially explored by Geological Survey

of India (GSI). Subsequently MECI. carried out exploration in two phases viz.
Phase-I and Phase-Il. The salient information on the deposit characteristics,
quantum of exploration carried out as well as reserves and grades of bauxite as
estimated and presented in the Phase-1I exploration report by MECL have been

reviewed and discussed below:

Exploration by GSI : GSI have carried out exploration activity of the Pottangi
deposit with the aid of broad spaced drilling (69 core boreholes with a total
meterage of 1929.39m) and estimated the bauxite resources of about 30 million
tons considering Al2Os and SiO2 cut-ofts at =40% and -3% respectively for all

the four blocks. [South (0.6 sqkm). Central (1.0sqgkm) North (0.4 sqkm) and

Extension (1.0 sgkm)]. @@Y/
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Exploration by MECL: Phase-1 exploration has been carried out by MECL in
the south and central blocks during January 1976 to June 1977. The
exploration work comprises dry drilling of 181 boreholes on grids of 100 m x
50 m. 100 m x 100 m and 200 m x 200 m at different areas. The total drilled
meterage is 5.161.65 m with borehole depths varying from 6 m to 50 m. A few
deep pits at 100 m interval were sunk with depths ranging from 20.20 m to
35.60 m and a few adits (2 Nos. in east-west direction and 1 No. in south to
north direction) were driven as a check on the interpretations of the bauxite
horizon made through borehole data. A “T° shaped shallow trench (100 m x

200 m) was also dug to know the physical continuity of the bauxite horizon.

able-11: Exploration Summary of MECL Phase-I

Nature of exploration | Particulars
Pitting (spacing) 351.90m in 12 Pits 100 m interval.
| No & quantum Depth range: 20.20-35.60 m in pits
Trenching (spacing) 1596.60 Cum T-shaped trenching
No & quantum (100m x 200 )
Surface drilling (by type | 5161.65 m in 181 vertical & Inclined BIls.
of drilling (spacing) Dry drilling by NX/BX shoe bit size BHs.
Nos. & quantum Spacing 50, 100, 200m.
Depth range: 6 m to 50 m.
Aditing: 817 m South block
% 2 Nos. Adits East-West direction
7\ I South to North Adit in 50 to 1 in 100

g TRYGolitam "‘!a“ ) _ oradient.
e (faaa)/L . M. (E:

Table — 12: Reserves estimation by MECL.

*nmlum Cei

H_fauhm\ (Grid) Reserves(MT) | Al2O; % | Si02% | Remarks
A-(100mx50m) | 1543 ' 4597 | 201 |InSouthand
B- (100m x 100m) 22.89 45.12 ~1.98 | Central blocks
C- (200m x 200m) 2.56 4431 2.59 only
Total _ 40.88 )

The Phase-11 exploration programme was conducted by MECL in some areas
covering all blocks during 1977-78. This was done mainly to resolve some
confusions on the comparison of analytical data of boreholes and adjoining pit
samples of Phase-1 exploration. to firm up the ore body gecometry and reserves,

and o generate some C\I*rlortuon data for the characterisation of bauxite in the

North and Extension b (H.
\5) 4 (L(SJU:QQS o Q\/L[:“Tt ¥

e 1\1;
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The exploration work comprises drilling of 14 boreljl Evﬁ pits
? !
(7 shallow pits and 5 deep »its) in the south and cen sapmpling in
: =4
some existing pits of Phage-1 exploration was dlso Caddes. 19

vertical boreholes were drilled in the North and Extcnsion blocks. The borehole
and pit samples, numbers totalling to 1479, were subjected to analytical work.
The total drilling and pitting meterage during this stage of exploration
amounted to about 1343.05 m and 818.80 m respectively. The results of the
Phase-1I Exploration wor¢ reveal no significant change in the inference
regarding the geometry, r serves and grade of the deposit as determined in

earlier exploration work.

Table — 13: L :ase area explored as per UNFC norns

Total lease area : 697.979 ha e - Remarks comments |
| Lease area n.\[_'-.i;;ui as per L \.[ ( _m.l s - 143, \_-"‘_{E_l_\!'\ on dr. ‘__4 including reasons lor t
Towl leasc area =A B C+Del = 697979 ha not carrving out the |
exploration as per
Item of I LINFC norms
informaion | G G2 level | G3 Explored and found | Unesplared
[ level Hlevel non-minviulised with | lease area !
level of exploration
(Remarks)
A B C D 1y F
Areq as per 138.84ha 6.33 ha - - 332.609 ha Although wexplored
level ol area is 552.609 ha,
exploration out of this 209.40 ha
No. of BH 251 2 - - 2 area iy proposed for
drilled* Surther exploration
No. of BH -- - = . a o us this is mineralized
considered and remaining
for resource 343.209 ha area is
Meterage 7770.29m | 47.60m - - - = non-mineralised
drilled i containing
Grid interval | 100m x 200m - -- R Khoodalites cnd deep
i S0m om | verlle vy
Scale of 14000 14000 | -- i o T
mapping i | - N
Reserve estimated alier abote L\p[umlmn as on Jid 01.07.2018 - o 10.625 M1
Remaining Resource estimated alier above exploration as an did (01,07 2018 031 MT
Total Reserve + Resource estimated alter ahove exploration as on did 01.07.2018: 40.935 M1

*Note: Although a total of 264 bore holes veere drilicd in the lease area, data of 11 nos. i
bore holes data are not available and only 253 nos. data are available. Hence, only '

these 233 nos. boreholes are considered for reserves estimation.

wﬁ-‘
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i) Number of pits and trenches indicating dimensions, spacing eté'alm;o ;
and across the strike/foliation with reference to geological plap i

Table — 14: Summary ol Exploration

W 6,
Type GSI MECL ey
W | 19 nos. 368cum 24 nos. 1170.7cum -100m spacing
Trenching - 1596.60 cum (100x200m)
-Adiling - 817.20m
Drilling 69 holes-1929.39m 195 holes with 5888.5m

i) Number of borcholes indicating type (Core/RC/DTH), dia, spacing,
inclination, Collar level, depth ctc with standard borehole logs duly
marking on geological plan/sections.

M/s GSI has drilled 69 core boreholes with a meterage of 1929.39m during
1972-77. M/s MECL has drilled 169 nos. of vertical core drill holes (4542.65m)
and 12 nos. of inclined core drill holes (619m) in phase I and in phase II,
MECL has drilled 5 nos. of vertical core drill holes (195.75m) and 9 nos. of
inclined core drill holes (531.10m) during 1976-78 (MECL-Total 195 holes
with 5888.5m). These Bore holes are marked in Geological Plan. Chemical
Analysis report enclosed as Annexure-9. Details of each drilled holes are

given in Annexure-13.

kﬁ%ﬁgﬂ&ﬁs of samples analysis indicating type of sample (surface/sub-

t usur{‘trc from pits / trenches/borehole ete)

=RsEl
m Compar, - _
mya}nbswar-ﬁ” Table — 13:
Sample Details 1 @Sl MECIL.:Ph-1 MECL:Ph-II
1) Surface i 174 ) L
L2y Pis |9 887
= &t 4 . ; PR .l 1 RIS,
3 Diill cores 1634 Pie e ma
) Check samples 45 - ) 25
| 5)  Toal 1944 6337 1453

Recently some more samples hayenbeen collected and analyzed. The details of
|
I

which are gi\'cn below: & }9 - (?’/1_; =

) AP oy 1o

= s _} i )]
/'/_ﬂ \L’

i-"l-f” .\.\-f'."r"u'uf J'”l'r_r.lr'ni-. .'r':l |;\} Aol & .\.Jr,;'.'-' ."\-h'ffh'.?f ll.'rr.‘ali..'a.'fl'l' "}l
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Table - 16: “X
No. ALOs% | Si0x% | Fe.O:% B ~ Remarks goowd  Swar 7L
_PS-1 | 5276 1LOL | 1949 | Surface sample near borehole P-73 of "mulh qulbl\ . /;_"*" !*
PS-2 38.47 .10 | __}g_ll____l_ _Surface sample near borehole PB- I I of Samh_fi}lt Bl 2 ’,
| PS-3 45.07 1.76 | 28.43 | Pit sample of Pit PP-13 of South | Block ? ]
PS-4 43.62 223 | 2492 _Smface sample near borehole P-12 of Somh Biot
| PS5 | 51.64 | 2__SQ 1757 | Trench sample near borehole P- 38 oi Sumh Bl ock
 PS-6 | 37.79 | 280 | _’)0 76 | Trench sample near borehole PB 15 nf South Block
PS-7 53.70 2.01 | 1062 |Pit sample of Pit PP-14 of South Blmk -
PS-8 6044 | 1.12 | 1425 Smface sample near borehole PC-40 of Central B]ock o
_PS-9 | 47.28 1.71 23.97 | Pit sample of Pit PBP-7 of Central | Block
PS-10 | 50.62 | 287 | 14.06 | Pitsample of Pit PBP-2 of Central Block -
|_PS-11 4932 | 1.65 19.16 | Trench samp]e near bo_reim_l:. P-8 of South BI
| PS-12 39.12 249 | 2701 ’Surf’lce sample near borehole PCB 46 of Cumdl B!ock
_PS-13 | 46.11 | 222 | 2298 | Surface sample near bcuehole PC-59 ofCum'lI B!OCL
PS-14 | 48.01 2.18 2122 _Surf‘ace sample near bqiem]g PI:, 1 of\\fc.stu 1 Extn block
PS-15 54.77 1.80 11.90 | Surface sample of Eastern Extension Block

iv) Expenditure incurred in various prospecting operations:

Cost of exploration: Rs. 95.80 lakhs (MECL.)

f) The surface plan of the lease area may be prepared on a scale of 1: 1000 or
1: 2000 with contour interval of maximum of 10 m depending upon the

topography and size of the area duly marked by grid lines showing all

features indicated under MCDR 2017. L

I+
WGoutam ﬁ/

Enclosed as Plate no-Ila '---ﬁm)fD.G,M- LE:&?(:‘ .

roe e (e
S i) saiwm Company
g) For preparation of geological plan, surface plan preparediomncass ‘il Efub Roswar-761017
1000 or 1: 2000 scale specified under para 1.0 () of Part A of the Inrmat
may be taken as the base plan. The details ofexploration already carried
out along with supporting data for existence of mineral, locations proposed
exploration, various lithounits along with structural features, mineralized /
ore zone with grade variation if any may be marked on the geological plan

along with other features indicated under MCDR 2017.

Enclosed as Plate no-11 b

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

Enclosed as Plate no-1I g—/f_"
’_g A — 6|01 %
/\f’:@q <& s
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i) Broadly indicate the future programme of exploration with due
justification (duly marking on Geological plan year wise location in
different colours) taking into consideration the future tentative excavation
programme planned in next five years as in table below:

Table-17
Year No. of boreholes Grid Total No. of Pits. | No. of
(Core/RC/DTH) interval meterage dimensions | Trenches,
and volume | Dimensions/volume
First 9-Core | 100x100m | 450 | - :
Second 10- Core 100x100m so0 | - T
Third 67-Core | 100x100m | 3350 | |
CFourth | 74-Core | 100x100m | 3700 | - | .
Fifth | 116-Core | 100x100m | 5800 " 1 )
Total 2?6 Core - 13800

Total mineralized area in the lease is 354.77 ha, out of this 145.37 ha area was
explored carlier by GSI and MECL under Gl & G2 category. Remaining
unexplored area is 552.609 ha, out of this 209.40 ha area only is proposed for
further exploration as this is part of mineralized area and remaining 343.209 ha
area is non-mineralised containing Khondalites and deep valleys, which is not

proposed lor exploration.

As per Rule 12(3) of MCDR 2017, the future exploration program has been
7 proposed for this plan period to carry out detailed exploration (G1 level) by

7*;-,1-{ TrE/Govierticak igore drill holes over the entire potentially minerlaised area (209. 40ha)
3 TRWEEE (Frm)/D.GM, (B
] o cofMmiig; |u1‘wt. including all blocks along with Topographical Survey and
TSR] :

SminiuGetgical mapping in 1:2000 scale. After exploration by drilling, check

.1 AMSGY baubaneawar.TE 0o
analysis of at least 10% of samples will be analyzed from third party NABL

accredited /or department of Science & Technology (DST) / BIS recognized
laboratories or government laboratories for assessing the acceptable levels of

accuracy according to MEMC Rules 2013.

Proposcd borcholes are marked in Geological Plans. The depth of proposed

borcholes shall be around 30m or till the end of mineralization/discontinuance

ol ore body. The details are '_(ul below: Q_//
==
“ﬁ”ﬂ ( M - o2 ¥

Q8 Seipad Duiar, BUR 1 ."' ol Sefit Kunvar Maohianin
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Table-18: PROPOSED ROREHOLES IN SOUTH BLOCK-1* Year

MINING PLAN
Pattanzi Block

ob l-“ir\;.’: 2, £,

PBH | Location (UTM-WGS 84) | Depth | RL oA
Section . - ; _ Inclinatio ,5 )
No. Northing Easting (mtr) | (mir) ol o5
SPBH-1 | SB-SB' 20356009 706687 50 1334 Verticall £
SPBH-2 | SC-SC' 2035894 706753 50 1356 Verticalll =
SPBH-3 | SD-SD' 2055879 706850 50 1349 Vertical ') ?
SPBH-4 | SD-SD' 2056321 707033 50 1311 _Venical Y|
SPBH-5 | SE-SE' 20356160 707074 50 1317 Vertical
SPBH-6 | SE-SE' 2056282 707125 30 1309 | Venical
SPBH-7 | SF-SF' 2056051 707137 50 1309 Vertical
SPBH-8 | SF-SF' 2056102 707159 50 1298 Vertical
SPBH-9 SG-SG' 20035599 707058 S0 1352 Vertical
Total 450 ]

Table-19: PROPOSED BOREHOLES IN SOUTH BLOCK-2" Year

PBH Secti Location { UTM-WGS 84) Depth RL -
ection - - Inclination
No. Northing Easting (mtr) (mtr)
SPBH-10 | SH-SH' 2055612 707172 30 1340 Vertical
SPBH-11 SH-SH' 2055878 707282 50 1297 Vertical
SPBH-12 SI-SI 2055898 707399 50 1293 Vertical
SPBH-13 SJ-SJ 2035578 707374 30 1313 ~ Vertical
SPBH-14 SK-SK' 2053649 707312 50 1298 Vertical
SPBH-13 SK-SK' 2053848 707393 50 1272 Vertical
SPBH-16 SL-SL' 2055707 707643 50 1270 Vertical
SPBH-17 | SM-SM' 2055476 07637 50 1271 Verticul
SPBH-18 SN-SN' 2055447 707733 30 1271 Vertical
SPBH-19 | SO-SO 2055537 707898 30 1242 Verlical
Total 500
Table-20: PROPOSED BOREHOLES IN CENTRAL BLOCK-3" Y¢ar
PBH Section Location ( UTM-WGS 84) Depth RL Inclination
No. Northing Lasting (mtr) {(mtr)
CPBH-1 CB-CB' | 2056669 .50 ] 1360 ¢ Venieal
TCPBHZ | CCCC| 73036684 | 70635t | S0 | 1357 ! Venical
CPBH-3 | CD-CD' [ 2056697 | 706450 | 50 | 1355 | Vertical
CPBH-4 CD-CD' | 2056803 706432 50 1376 Vertical
CPBH-5 CE-CE' 2036710 706552 | 30 1351 Vertical
CPBII-6 CF-CF' | 2056652 706668 50 | 1331 Vertical
CPBH-7 - 2056734 706651 S0 | 1347 Vertical
CPBH-8 | 2056846 [ 706630 [ 5071 1360 | Verieal .
CPBH-9 2056929 706617 1332 Vertical 4 n
CPBH-10 2056546 706787 0 | 1320 \’meal _ o
CPBH-11 2036781 706746 30 ]3-18 VL‘. I"'[! E{W‘Goutam Das
|_CPBH-12 | CH-CI' | 706922 [ 706932 | 50 1 1306 _._m\/m sgg. ver| (fasm)/D.GM. (Elect.
CPBH-13 CH-CH' 2056768 706851 30 : " 4;7-51 e8] afProject-Mines Division
CPBH-14 | CI-CT 2056379 | 707023 | 50 | 1308 Vertieakreat firforere eheaeil fefes
CPBH-15 CLCI' | 2056787 | _ 706952 | 50 | 1332 ag%ﬁj‘ﬁ-ﬂ iminium Company Ltd
I 1T 2 T S O T € / iubaneswar-751013
_CPBH-17 Cl-Cr 2036598 707086 | 30 1316 Vertical
CPBH-18 CK-CK' 2056810 | 707151 | 30 1331 _ Vertical
CPBIA19 | CLCL' | 205668 | 707277 0 | 1322 | Venical
2056717 707372 50 1335 \ulu.:l
6856 | 7074353 50 1301 Vertical
| 2036817 | 707648 50 1338 Vertical
: 7{)36(\”1 ) 707524 S0 1324 Vertical
"0365I'1 707532 il 1324 Vertical
707630 50 1324 Vertieal
| | 707667 50 1308 | Vertical
C[’_]}_IlZ? LI ~ 707611 30 1243 Vertical
___C_i-j}l_{__'_’_f_’x_ 07739 30 1296 | Vertical
~ CPBI-29 (_U C[" ) "U&_]_‘)_Q__ 707800 500 1 1292 1 Vertieal
~ CPBH-30 2056176 | "U!QM 50 1280 l Vertical
g CPI_le_-g_I_‘ 2036146 I?OSG }\\ 30 I"*ﬁ Vertical
CPBH-32 ’OSG!UI 50 1238 Vertical
Total 1600

,ﬁ@"‘&
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|
Qﬂﬁ\ﬁ

OP: Sripad Pujar, BVR Achar (f Sujit K\S‘im \h}hm:n

‘._.—.

24

Divisional Forest Offi~ 4

Koraput Forest Division



O

[ 4

et (4 NALCO

MINING PLAN
Pottangi Block

Table-21:

PROPOSED BOREHOLES IN NORTH BLOCK-3" Year

" pBH

NPBH-12
NPRI-13

Section Location { UTM-WGS 84) Depth RL | Inclination
No. Northing Easting (mtr) (mtr)

...... NPBH-1 2057051 | 707320 | S0 | 1374 | Vertical

_ NPBH-2 (2036975 | 707472 | 30 1384 | Venical |
\PBII-3 12056929 | 707560 |50 [ 1365 | Vemical
NPBH-1 i 707651 | 50 | 1348 | Venical
NPBil-3 2056838 __'4_'_@_7_’_7_38""__ 30 1336 “chml

_NPBH- 2057247 50| 1398 | Vertical
NPBI-7 1395 | Vertical
 NPBILI-Y B 1 1373 | Vertieal
NPBH-9 '\13 \'B i 1 1363 | Vertical
NPBIT-IU \n-‘\n 1357 | Vertical
NPBIH-11 Vcrunl

NPBH-14 | Vertical A
| NPBH-IS | i 4 707953 | 50 | Vertical
| NPBI-16 2057132 | 708042 | | Vertical |
| NPBH-17 2057051 | 707320

NPBH-18 2056975 | 707472 B

NPBH-19 56929 | 707560 | _ Vertical

NPBI20 2056882 | 707651 | Vertical _

NPBI-21 | 20se838 | 707738 | s __ Vertical

NPBIE2 | ONBNB 2057247 707376 __ Vertical

NPBH-23 | NB-NB' | 2057147 707573 Vertical

NPBL-24 | NB-NB' | 2057100 | 707663 _ Vertical

CNPBH-2S | ONB-NBY 2057035 | 707753 | Vertical

NPBH- "'h NB-NB 2057010 07846 | Vertical
~ NPBH-2 NB-NB _Vertical

\i’HH "8 NC- \L Vertical

NP | ) ~ Vertical

NPBH-30 o | 707864 Vertical

\i’mi-:] mam? 707953 ..___Y_‘r'._l‘lig:;_lm_l__

NPBII-32 | 2057132
*NPBH-33 | N 2057223 |

NPBH-3 ) | 2051177

NPBH-35 2057132 | 708042 B

NPBH-1 2057051 707320 50 1374 Vertical

Total 1750

Table-21:

PROPOSED BOREHOLES IN EAST Extn BLOCK-4" Year

| SEYGEUt ik’a* e Location (UTM-WGS 84) | Depth | RL | Inclination
H('I,[g?\q— )”:3.,.- !‘,,WEgecE.}m‘lmn Northing Easting (mtr) | (mtr)

e e mr;‘liﬁﬁﬁ?fi'lii_l—j e EA-EA 2056331 7088358 50 1245 Vertical
National Altir’ EPBH-2 oAb & ER-EB' | 2056352 708926 30 1245 Vertical
e | _CPBMR101RA-FA & EB-ER | 20564350 | 708901 30 1254 Vertical
s EPBH-4 | EA-LA" & EB-EB' | 2056470 708964 30 1254 Vertical
EE FR-I B 2036366 708927 50 1255 Vertical
L EPBiG ER-L1 | 2036383 708986 50 1253 Vertical
EPBI-7 | LB-EB & EC-ECT | 2036693 708996 30 1258 Vertical

LPBILY [ T 2036808 709027 50 1266 Vertical |

EPBH-Y | EC-FC & ED-ED' | 2056903 708998 50 1296 Vertical |
LPBIH-10 | EC-EC & ED-ED' | 2056936 709097 50 1296 Vertical
LPRE-1 ED-ED’ 2057014 709013 50 1507 Vertical
EPRI-12 ED-EDY 2057043 709108 30 1314 Vertical
EPBH-13 ~ ED-ED'& EE-EE' | 2057123 709030 30 1305 Vertical
CEPBH-14 | EDED - 2057157 709125 50 1317 Vertical
BEINE - 2057188 709221 50 1307 Vertical
PBI-106 °F 2057233 709040 50 1311 Verlical
| EPBI-17 HE 2057263 709134 30 1321 Vertical
[ EPBH-1S | EE-EE 2057289 709213 s | 1318 Vertical
[ EPBII-19 EE-1F 2057300 708921 50 1318 Vertical
LEPRIN20 | FF-RE 205733 0903 50 1329 Vertical

[EPBH2L | FF-EF 2057862 0911 1332 | Vertical |

- %: &
O Sripad Pufar. BUR Achar & \xu/m '\/ k
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EPBH-22 EF-E1" 2057393 | 709206 | 50 |
EPBH-23 EF-EF' 2057360 | 708785 | S0 |
EPBH-24 EF-EF’ 2057391 | 708881 50
EPBH-25 EF-EF 2057425 708976 50
EPBH-26 EF-EF 2037435 709073 30
EPBH-27 EF-FF' 2057478 709142 50
EPBH-28 | EH-EH' & EI-EY 2038163 709638 0.
EPBH-29 EH-EH' 2058054 709615 50 92
EPBH-30 | EG-EG' & EH-EH' 2057945 709599 30 8- v srtical. 0
EPBH-31 | EF-EF' & EG-EG' 2057819 709540 30 1366 Vertical |
EPBH-32 | EF-EF' & EG-EG!' 2037715 709614 50 1370 Vertical
EPBH-33 | EF-EF' & EG-EG' 2057715 709549 50 1360 Vertical
EPBH-34 | EF-EF' & EG-EG' 2057740 709620 30 1364 Vertical |
EPBH-35 EF-EF' 2057616 709564 0 1330 Vertical
EPBLI-36 EF-EF' 2057637 709631 50 1353 Vertical
EPRH-37 | EE-EE' & EF-EF 2057519 709388 50 1345 Vertjcal
EPBH-38 | EE-EE' & EF-EF' 2037541 709655 50 1345 Vertical
EPBH-39 EE-EE' 2057419 709606 50 1333 Vertical
EPBH-40 EE-EE' 2057439 709664 50 1333 Vertical
EPBH-11 | ED-ED' & EE-EE' 2057323 709634 50 1333 Vertical
EPBH-42 | ED-ED' & EE-EE' 2037340 709687 30 | 1333 Vertical
EPBH-43 ED-ED' 2057222 709643 50 1325 Vertical
EPBH-44 ED-ED' 2037233 709740 50 1321 Vertical
EPBH-45 | EC-EC' & ED-ED' 2057113 709632 50 1315 Vertical
EPBH-46 | EC-EC' & ED-ED' 2057144 709727 0| 1318 Vertical
EPBH-47 | EC-EC' & ED-ED’ 2057175 709822 30 1305 Vertical
EPBH-48 EC-EC' 2057008 709635 30 1307 Vertical
EPBH-49 EC-EC' 2057039 709730 50 1307 Vertical
EPBH-50 EC-EC' 2057070 709825 50 1297 Vertical
EPBH-51 | EB-EB' & EC-EC 2036867 7093523 50 1284 Vertical
EPBH-32 | EB-ER' & EC-EC' 2056897 709619 50 1296 Vertical
EPBH-53 | EB-EB' & EC-EC' 2056929 709715 50 1296 Vertical
EPBH-54 | EB-EB' & EC-EC' 2056961 709810 50 1288 Vertical
EPBH-35 | EB-EB' & EC-EC 2056992 709905 50 1278 Vertical
EPBH-56 EB-EB' 2056752 709497 50 1271 Vertical
EPBH-57 EB-ER' 2056770 709352 50 1280 Vertical
EPBH-58 | EI-EI' & EJ-EI' 2058493 709988 50 1440 Vertical
EPBH-39 | EI-EI' & EI-EI' 2038510 710040 50 1138 Vertical
EPBH-60 EI-El' 2038373 709941 50) 1440 Vertical
EPBH-61 EI-EI' 2058396 710014 30 1440 Vertical —
EPBH-62 | EH-EH' & EI-El 2058296 710030 50 1428 | Vertieal 4’ —
EPBH-63 | EH-EH' & EL-EI' 2058186 710012 30 1426 Vertical
EPBH-64 EH-EH' 2058186 710012 50 1405 Vertical Tﬁ"“qmy;GDumm Das
EPBH-65 EH-EH' 2058203 710069 50 1402 Vertical3q W&y (fagga)/D. G M. (Eiect.)
EPBH-66 | EG-EG' & EH-EL' 2058093 710058 50 1383 Ventical IiFT-GF1Project-Mine s Di vigion
EPBH-67 | EG-EG' & EH-EH' 2058126 710153 50 1382 VerticaH SH{eT rrcv?{ﬁrfmm e fefaes
EPBH-68 EG-EG' 2038005 710105 50 1370 vertiediatjonal Aiuminium Cempany Lt
EPBH-69 EG-EG' 2058033 710190 30 1368 Vertical "3,'51 ‘“"Wf Biiubansswar-751013
EPBH-70 EG-EG' 2058059 710268 30 1351 Vertical
EPBH-71 | EF-EF' & EG-EG' 2057957 710278 50 1336 Vertical
EPBH-72 | EF-EF' & EG-EG' 2057988 710373 50 1324 Vertical
EPBH-73 EJ-EJ' 2058907 710286 50 | 1480 Vertical
EPBH-74 | EI-EI' & EJ-EN 2058798 710269 50 1176 Vertical
Total 3700

Table-22: PROPOSED BOREHOLES IN WEST Extn BLOCK-3" Year

S
OP: Sripad Pujar, BVR Achar & Sujit Ki A’:,-‘ Al fgﬂ\ $ \—/W\

PBH 3 Location (WGS-84) in UTM | pDepth RL | Gy
' Section = - . Inclination

No. Northing Easting (mtr) (mtr)
WPBH-I WA-WA' 2057822 03054 50 1251 Vertical
WPBH-2 WA-WA' 2057776 704946 30 1230 Vertieal
WIPTBIH-3 WA-WA 2037903 704980 30 1231 Vertical
WPBH-4 WA-WA' 2037820 703034 30 1230 | Vertieal
WPBH-5 WA-WA' & WB-WH 20537941 05073 30 1251 Vertical
WPBH-6 WA-WA &WB-Wi 2057860 705126 3 1251 Vertical
WPBH-T | WEB-WI' 2057963 |/ 795181 41231 Vertical
WPBH-§ | WR-WI 2057 l),5]1 [‘1 "{jﬁ"’m 3 __’_|_‘_|2;51 Vertical

02K (.
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WPBH-9 WH-WE' & WC-WC 2057973 705293 50 1251 Vertigdl. |, . -
WPBH-10 WC-WC' 2038006 705391 30 1251 Venrigl |0
WPBHI-1] WC-WC &WD-WD' 2038043 705487 50 1251 | Akrticgh -
WPBH-12 WD-wp 2058080 705580 50 1251 | T¥erital =
WPBH-13 WD-WD' & WE-WE' 2038094 705692 50 1251 |}t iVertigal
WPBH-14 | WD-WD' & WE-WE' 2058178 705638 50 1246 | i “Werfidal
WPBH- WE-WE' 2038239 705701 30 1232 | \\Vertleah b+
WPBH-16 WE-WE' 2058141 705723 50 1249 | Nerdical’ 7o +
WPBH-17 WE-WE' & WF-WF' 2058304 705788 50 1220 Venicd 71577
WPBH-18 WE-WE' & WF-WF 2058207 705812 50 1242
WPBIH-19 WE-WE' & WF-WF' 2038108 705835 50 1251 Vertical
WPBI-20 WE-WF' 2038298 705893 50 1223 Vertical
WPBH-21 WE- W 2058200 705916 30 1241 Vertical
WPRI-22 WI-W 2058102 705940 50 1251 Vertical
WPBH-23 W W 2058006 705961 50 1242 | Vertical
WPBH-24 WE-WF 2057917 705980 0 1231 Vertical
WPBH-25 WE-WI 2037853 705996 50 1227 | Ventical
WPBH-26 | WI-WI' & WG-WG' 2058315 705991 50 1228 | Vertical
WPBH-2T | WE-WI' & WG-WG' 2058218 706014 50 1247 | Vertical
WPBIH-2S | WF-WF & WG-W(' 2038121 706037 50 1251 Vertical |
WPBH-29 | WI-WF' & WG-WG' 2058022 706061 50 1249 | Vertical
WPBH-30 | WF-WF' & WG-WG' 2057923 706082 50 1245 | Vertical
WPBII-31 WG-WG' 2058319 706092 50 1232 | Vertical
WPBII-32 WG-WG' 2058221 706116 50 1249 | Vertical
WPBH-33 WG-WG' 2058124 706139 30 1256 | Vertical
WPBII-34 WG-WG' 20358026 706163 50 1261 Vertical
WPBH-35 WG-WG' 2057928 706185 30 1262 | Vertical
WPBH-36 | WG-WG & WI-WIT 2058305 706198 50 1248 | Vertical
WPBH-37 | WG-WG & WIEWIHT | 2058208 706222 30 1238 | Vertical
WPBH-3§ | WG-WG' & WILWH 2038109 706244 50 1266 | Vertical
WPBH-39 | WG-WG' & WH-WI 2058013 706269 50 1278 | Vertical
WPBH-40 WH-WIT 2058180 706329 30 1259 | Vertical
WPBH-1]  WH-WIT 20358083 706331 50 1276 | Vertical
WPBH-A42 WH-WH' 2057986 706376 50 1289 | Vertical
WPBH-43 | WE-WE' & WF-WF' 2038683 705686 50 1243 Vertical
WEBII-44 WE-WIE' & WF-WF' 2038399 705719 50 1243 | Vertical |
WPBH-43 WE-WF 2058702 705798 50 1240 | Vertical
W46 WE-WF 2058637 705813 50 1234 Vertical
WPBIH-47 | WI-WF & WG-WG' 2058696 705902 50 1248 | Vertical
WPBH-48 | WEWE & WG-WG' 2058618 705910 50 1234 Vertical
WPBI-49 WG-WG' 2038709 706001 50 1246 | Vertical
WPBH-30 WG-WG 2038654 706014 50 1237 Vertical
f WPBH-31 | WG-WG' & WI-WIT' 2058742 706099 50 1248 | Vertical
\ WPBH-32 | WG-WG' & WIEWIT 2058656 706121 50 1246 | Vertical
WPRII-53 WH-WE 2038787 706188 50 1248 | Vertical
e T ;6%\&%%,‘:\.34-: I W-WIH 20358700 706207 50 1243 | Vertical
_ i (oW B3 [E WTEWIT & Wi-WT 2058835 706273 50 1258 | Vertical
S MEHAES U PBHns6e thiyiWh-WIT & WEWT 2038750 706309 30 1256 | Vertical
SRl AV fertae WI-wr' 2058878 706348 50 1254 | Vertical
"\i?;tiO" ki MR BYhPADBNY LI WI-WT' 2058783 706388 30 1250 Vertical
gy Lo NRIABYS 0T EWI-WT & WI-Wr 2058932 06427 50 1276 | Ventical
WPBI-60 WI-WT & WI-WT' 2058877 706460 50 1268 | Vertical
[ WPBII-61 CWIWT 2039002 706324 50 1273 Vertical
L WEBI62 WIW P & WR-WK 2059089 706384 50 1284 Vertical
[ WPBH-63 WRK-WH' 2059158 706647 30 1285 Vertical
LWPBI-6d | WK-WK' & WI-WL | 2059240 706708 50 1288 | Vertical
[ WPBIGS WAL 2039330 706733 50 1306 | Vertical
| WPBH-66 | WI-WL' & WA-WAT 2059101 706761 30| 1318 | Ventical
WPBI-6T | WE-WI'& WM-WN' | 2059403 706825 30 1318 [ Vertical
WPBH-68 WA-WAT 2059523 700803 | 50 1316 | Vertical
| WPBH-69 | WAL-WAT 2039478 706880 50 (315 | Vertical
CWPBH-T0 T WNEWAT &WNWN 2039613 706848 5 1312 | Vertical
WPBH-71 | WA-WAT &WN-WN' 2059532 706925 5 1310 | Vertical
| weni7a WN-WN 2059683 706922 50 1332 | Vertical _
WPE-73 WO-WO' 2057716 706415 50 1311 Vertical |
[ WPBH-4 | WO-WO 2057798 706474 50 132] Vertical
WPBILTS | WO-WO awpP-wi 2057662 706300 50 1310 | Vertical
L WPBI-T6 | WO-W O &WP-WP | 2057748 |/ 70651 50 1522 | Vertical
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WPBH-77

W=

2057596

706392

MINING PLAN
Pottangi Block

Verpedl

2057596 | A%
WPBH-78 WP-WP | .3057685 706640 Véhical 1
WPBH-79 OWPR-WE 2057774 | TURHKT é“%ﬁcqi i
WPBH-80 WP-WP&WO-WQ' 2057579 706703 iicn
WPBH-81 \\z’f’—\\«"P'&\\-Q—WQ 7‘[)376'\'-' 706744 \ ‘m:sl.
WPBH-82 WP-WP'& WQ-WQ' 2{])??40 06791 ‘Trtica) i
WPBH-83 WQ-WQ' 2057567 706806 Wertigalent
WPBH-84 WO-WQ' 2057646 706815 vy L
WPBH-85 WQ-WQ' 3057731 TOGEEY Vcnic:ﬂ-:. i ) -
WPBH-86 WO-WQ' & WR-WR' 20537537 706910 Vertical -
WPBH-87 WO-WQ' & WR-WR' 2057643 TUEY3H Vertical
WPBH-88 WO-WQ' & WR-WR' 2037736 F07003 Vertical
WPBH-89 WHR-WR' 2057525 707007 Vertical
WPBH-90 WR-WR' 2057615 707054 5 Vertical
WPBH-91 WR-WR' 2057703 707100 a0 1334 Vertical
WPBH-92 WR-WR'& WS-WS' 2057500 FO709:4 50 1323 Vertical
WPBH-93 WR-WR'& WS-WS' 2057390 707122 50 1330 Vertieal
WPEH-94 WR-WR'& WS-W5' 2037660 07126 30 1328 Vertical
WPBH-95 WS-Ws' 2057487 707178 50 1332 Vertical
WPBH-96 WS-WS' 2057587 J07175 50 1334 Vertical
WPBH-97 WS-WS' 20576R6 ?D?_'T 74 30 1330 Vertical
WPBH-98 WS-WS' & WT-WT 20537460 707294 50 1348 Vertical
WPBH-99 WS-WS' & WT-WT' 2037569 T07251 S0 1340 Veriical
WPBH-100 WT-WT 2057446 707403 a0 1370 Vertical
WPBH-101 WT-WT' 20357528 707336 50 1334 Vertical
WPBH-102 WT-WT 2057616 707301 50 1343 Vertical |
WPBH-103 WT-WT* 2057701 F0724% 30 1333 Vertical |
WPBH-104 WT-WT' & WU-wir 2057301 707489 0 1372 | Vertical
WPBH-103 WT-WT & WU-wWU" 2057387 T07437 50 1336 Vertical
WPBH-106 | WT-WI'& WU-WU' | 2057672 707384 50| 134 | Vertical
WPBH-107 WLH-WL' 2057566 707366 3 1365 | Verucal
WPBH-108 WLU-WU' 2057632 J07514 50 1352 Vertical
WPBH-109 WL-wWU' 2057737 707461 30 1342 Vertical
WPBH-110 WU-WU' & WV-WV' 2057602 T0T766] 50 1336 Vertical
WPBH-111 WU-WU' & WV-WV' 2037687 707609 30 1348 Vertical
WPBH-112 WU-WLU' & WV-Wy 2037772 J07337 50 1343 Vertical
WPBH-113 WV-WV' 2057733 707699 50 1347 Vertical
WPBH-114 WV-Wy 20573819 707646 30 1343 Vertical /Y K
WPBH-115 WV-WW & WW-wWw' 2057857 707739 30 1339 Vertical =
WPBH-116 WW-WwW' 20037929 707813 30 1333 Vertical

TOTAY 2o T S/ Goutam Das

39 HEmE e (fagEd)/D.G.M. (Elect.)
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i) Reserves and Resources as per UNFC with respect to the tlneshh‘fﬂ \iﬂl
notified by IBM may be furnished in a tabular form as given below: {Area
explored under different level of exploration may be marked on the
geological plan and UNFC code for area considered for different
categories of reserve / resources estimation may also be marked on
geological cross sections). Submit a feasibility/pre-feasibility study report
along with financial analysis for economic viability of the deposit as
specified under the UNFC field guidelines may be incorporated.

As detailed exploration has been carried out by GSI and MECL.. the details of
estimation of reserves / resources given in GSI/MECL report is discussed in
previous section. However, [resh Reserves / Resources have been estimated

by geological cross section method using the samc exploration data by
considering the IBM threshold valuc « £309 %6 ALOs and Toldl Silica - 7% max.
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Pottangi Block
A Ravratna Company

A pre-feasibility study report along with financial analysis for economic
viability of the deposit as per part V of MEMC Rules 2015 is
Annexure-10. Arca explored under different level of exploration
geological plan and UNFC code for area considered for dlfferer] ’ja

reserve / resources estimation marked on geological cross sections) 'ff,p 7. oF

Jawe/

Table — 23: Summary of block wise Reserves / Resources in million tonnes

Category (UNFC) South | Central] Total
block | Block
Probable Mineral Reserves (121) 21.314 | 17.266 | 38.580
(122) 0.598 | 1.447 | 2.045
thdhiL Mineral Reserves-Total 21.92 |18.713 | 40.625 |

Pre- F(.db]blhl_\ f\ﬁnem!l{x.smm.c(?ﬂ &222) - 0.31 031
Total Reserves + Resources 21.92 | 19.023 | 40.935
k) Furnish detailed calculation of reserves/resources section wise (When the

mine is fully mechanized and deposit is of complex nature with variation of
size, shape of mineralized zones, grade due to intrusion within ore zone
etc, an attempt may be made to estimate reserves/resources by slice plan
method). In case of deposits where underground mining is proposed,
“reserve/resources may be estimated by level plan method, as applicable, as
per the proposed mining parameters.

Q. 245 boreholes drilled earlier by GSI/MECL have been used in restimation of
reserves/resources, These are listed in Annexure-13. Section wise detailed

calculation of reserves/resources for each block are tabulated below:

Table - 24: Probable Mineral Reserves (121)-South Block

rmq TGO o .
i i B _ B.f\_U_‘(!TF il | ‘! _ WASTE (Topsoil)
*‘4' 11 ‘Jr r‘u%cc— | Area  Influ Vol TF ! Quantity | Area | Influ | Vol TF | Quantity
ﬁons Losqm o oom  cum  teum  tonnes | sgm | m cum_; teum | Tonnes |

SUMINIUTTA AT 1218 T 00 121800 ° 1.93 235074 | 63 | 130 | 8190 | 15 | 12285
@UBNDANE B 5003 T 100 $00300 193 1544579 185 | | 15
L C-C | 7894 100 789400 193 1523542 | 299 |
; 29100 1312900 193 2533897 © 315 |
r
1

n-D' 1312 i |
E-E' 13254100 1325400 193 2558022 400 | 100 40000 |
F-F' 13852100 1385200 193 2673436 325 | 100 | 32500 |

G-G' $103 100 810300 193 1563879 218 100 21800 | 15 |
HHE 6113 1000 611300 193 1179809 174 100 17400 | 1.5 |

|

L LI 7897 1000 789700 193 1524121 0202 100 [ 20200 | 1.5 | 30300

: Lro7564 1000 756400 193 1459852 161 100 | 16 | 24150
KR! T3 00 284300 195 | 1333989 1200 190 " 3oC 30000

L-L' 5293 100 529300 193 1021549 158 100 | 23700

M 3720100 372900 193 719697 | 132 . 100 | moo 15 | 19800 |

N-N'S49S 100 549500 1.93 1060535 | 119 | 100 | 11900 | 1.5 | 17850 |

0-0' 950 100 | 93000 " 193 _ 183350 | 64 _ 115 | 7360 . 15 | 11040 |

CTotal _ 21314341) | | 456325 |

OF: Sripad Pujur. BUR Acfiar & 6;./":” alc“"'!umun
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A Naviatna Company

Table — 25: Probable Mineral Rescrves (12

) South Block

:\ Scctions | Area I. Influ | Vol ¢ TF Quqnmv _
| sgm . m | cum L-’_c_l.p_g_!_ tonnes |
421 100 42100 193 | 81253 |

L 683 ‘ : !00 . 68300 193 | __i)lSI(J_
_ _'___.1340 100 1 154000 193 | 297220
| 211 | 100 | 21100 193 140723

245 100 34500 | 1.93 | 47285

1 [ [ 1

598.300 |

Table — 26: Probable Mineral Reserves (121)- Central Block

[ ii ~ BAUXITE WASTE (Topsoil)
Sec- | Area | Influ ’; Vol | TF '1 Quantity ': Arca t Influ = Vol | TF . Quantity
tions Sqm m | cum ]t!cum | Tonmes | Sqm | m = cum { teum | tonnes
CA-CA' | 358 | 100 | 35800 | 193 | T30 130 | 3900 | 15 | 5850
CB-CB' | 1433 | 100 | 143300 1193 1 lus 100 | 11800 . 1S5 | 17700 |
CC.CC' | 3128 | 100 1 312800 | 193 . 603704 | 210 | 100 1__3_;_990 | 15 | 31500
CD-CD' | 2455 | 100 | 245500 | 195 473815 . ﬂ_iij__r 100 | 48400 1 15 | 72600
CE-CE' | 4945 | 100 | 954385 1 121 | 100 '__12_1_00 L LS 18150

| CF-CF_| 3293 | 100 : 210 | 100 21000 LS 31500

_CGCG' 5?_3_5__*___10_@__ 1251 | 1oo '2s100 13 37650
CH-CH' | 9394 | 100 | TT1813042 | 311 | 100 131100 [ Vs 46650
CL-cr | 7790 100 | 1503470 | 285 | 100 28500 1.5 42750
CI-CYF | 3538 | 100 | 35 J_:;Q_QI 193 EI____(}S_"S.;_{_ 165 | 100 16500 LS 24750

TCK-CK' | 3544 100 | 354400 | 157 100 15700 1S 23550

cL-CL' | 7159 | 100 | 715900 90 | 135 12150 L5 18225
CM-CM' | 3351 | | 335100 145 100 14500 15 21750
CN-CN' | 761 | 76100 | 143 | 100 14300 | 13 21450
CO-CO' | 2478 247800 199 1100 19900 | 1.3 29850
CP-CP' | 5896 589600 | 1.93 1137928 | 215 100 21500 . 15 | 322350
CQ-CQ" | 2465 246500 J 1.93 \ 475745 | 217 | 100 [ 21700 | 15 | 33550 !
CR-CR'_| 5546 1 330 1193 | 1070378 | 199 00 | 19900 | 15 ! 29850 |
CS-CS' | 5388 | 100 | 538800 | 1.93 | 1039884 | 181 | 100 18100 | 15| 27150
CT-CT_| 3662 | 100 j___3_6§220 R 706766 ; 100 | 30500 | 1.5 | 45750 '.
CUGU T 3440 | 100 | 344000 | 1.95 | 663920 | 251 1 100 | 25100 | 1.5 | 37650

Cv-Ccv' | 1812 | 100 | 181200 193 | 349716 | 164 | 100 16400 1 1.5 | 24600
CW-CW' | 1672 | 100 | 167200 TLo3 | 322696 | 112 | 100 11200 1 1.5 16800
CX.CX' | 218 | 100 | 21800 | 1.93 42074 77 _!_m 10395 15 15593
TOTAL ! | Tomesers | 1 143925

Table — 27: Probable Mineral Reserves (12 7) Central Block

A_ses.

Sections |,|Area Influ | Vol TF | Quantity e T/ Goutam Das
lsqm ;  m | cum | L*‘_g_t_!_l_}_\___ __ lonnes 51 TF’TF‘ = (fere@a)/D. GM. (Eiect.)
—CGEG | 1366 | 100 | 136600 | 193 | 203638 . u-arprojectMines BaT
FGRor s | 100 125300 193 | 241829 | s e Fe 1
[ | 39100 193 | 75463 National Alminium Company Lto
‘—_ - ] R 1 qgno i ()3 36—17? 'EE‘W Bhubanasmar-?ﬁ“.ﬁﬂ
Tcrcu [ ss2 | 100 ! 58200  1.93 | 112326
L OM-CM' 1375|100 | 137500 | 193 | 265373
~ €OCO 964 | 186052
Tcucu 333 ) 64269
CV-CV' 605 | 116765
cw.cw 289 | 55777
I exex | 152 29336
[ TOTAL | 1447307 |
N araeIk!
/\Jm \bﬁ_‘a'_\}__ _\ ;\’___.. E—

OP: Sripad Pujar. BVR Achar & Sujit Kumar Mohanty
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Table -30: Resources and Reserves

o Category ~ JONFC Bauxite
million tons

A. Total Mmem] Re;er\re
Proved Mineral Reserves 111 | e
Probable Mineral Reserves 121 38.580

122 2.045

Total 40.625
B. Total Remaining Resources -
I'easibility Mineral Resource 211 S i

9 Prefeasibility Mineral Resource | 221 0.310 41.70% ALOs: & 1.51% SiO,

Measured Mineral Resource | 331 - m_
Indicated Mineral RLQOLHLE 332 - S
[nferred Mineral Resource 283 | - i -
R(.’LOHI‘:I]:\:)(H'IL(? Mineral Resoui‘"ccs- 334 - N . T
Totnl [Total Reserves + Resources 40.935 ] - |

Note: It is not possible
considerahble
which results
ure lteniative.

lo quantify grade wise reserves, as nor mally there is
variation in size and grmde distribution within the ore zone,
variable recovery factor and bulk density. Thus, tonnages arrived

Justification in support of UNFC Codification

Under United Nations Framework Classification (UNFC), the reserves/

resources have been categorized by attributing 3-digit codes of (E) economic

axis, (F) feasibility axis and (G) geological axis.

data of 100m x 50m and

400m erids in South and Central blocks. Although the area is explored

Probable Mineral Reserves (121) are estimated using

At s coming under feasibility axis F2 as the lease j IS yet to be executed

ation Imlmun}

{”m Bhubadll utm«' Forest and Environmental clearances.

1"'.:

UC

Reserves blocked in the safety zone are estimated as Pre-Feasibility Mineral

Resources (221).

The Probable Mineral Reserves has been coded under 121&122 as per the

status ol eeological. economic JIl(J/fCIlHIbIIll\ axis as follows -

4 (&&M{

'_:}.\q‘
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Table-31

WMIHING PLAN
h,um gr Block

Economic Axis
(E1 : Economic)

Feasibility Axis
(F2 : PreFeasibility study)

Ge ()Iunlm I:A

(G1

1. Detailed Exploration :
100m x 30m and 100m x
100m grids in South and
Central blocks.

2. Mining Report : Mining
plan prepared and being
submitted for approval by
IBM.

3. End use grades of
reserves: Minable reserve as
on date is 41.88 Mill.Tones

with average grade of
45.59% Alea and 1.990/0
Si0s

4. Specific knowledge of
forest/non-forest and other
land use data.

Total lease area is in forest
and Forest clearance will be
obtained.

1. Geology: Geological report is
prepared in detail with adequate
exploration data.

2. Mining : Mining plan
prepared and being submitted for
approval by IBM.

3. Environmental
of environmental
being carried out,
being prepared.

4. Processing : No processing
study required as ROM will be
fed to plant to crush the ROM 1o
-150mm material.

5. Infrastructure and services,
construction activities:

The mine will establish required
infrastructural facilities
including transportation before
mine operation.

6. Costing:

The estimated cost of production
is about Rs.300/- per ton.

: Monitoring
domains s
EIA/EMP

7 & 8. Marketing and
Economic Viability:
As all ore will be consumed by

NALCO Refinery. no issue of

marketing and cconomic

viability.

9, Other Factors:

Lease is yet to exccuted and
Forest Clearance and
Environmental Clarances still
under process.

10. Economic Evaluation:

The estimated cost of production
is about Rs300/- per ton.
However. as all ore will be
consumed by NALCO Refinery.
no issue of economic viability

41 Gcolnuual survey:sy o b
(i) Mapping-Surface 'md (1&0550;83];
maps prepared in T —H}ﬂr"),s-.’ ,

(i)Preparation  of
graphical (surface).
including  all

geological
surface

map
geological !
features, extent of deposit. structure. |

location ol boreholes. sections and
borehole data,

(i) Topoarid/uiangulation
identified and these are
Surface Plan.
2.Geochemical survey:
Not necessary as detailed exploration
is carried out.

3.Geaphysical survey:

Not necessary as detailed exploration
is carried out.

4. Technological:

(i)Pitting — 19 nos. 368cum by GSI, 24

stations
linked n

nos. 1170.7cum -100m spacing by
MECL

(iNTrenching - 1596.60cum
(100x200m) by MECL.

(ii)Drilling- GSI Conducted

exploration in 1972-76 with 69 core |

boreholes with  a  meterage  of
1929.39m. [ater during 1976-78. the
South and Central  blocks  were

explored by MECL in two phases by
drilling 195 core boreholes with a total
meterage of 3888.50m. Drilling was in
100m x 50m and 100m x 100m erids
in South and Central blocks.
Reserves/resources ‘net‘_‘-g

S

extension is limited to 50% of section
line spacing based on geological

l)ctntL(I f\]][ﬂl'lt][)ﬂ)\ e

considering the ;,;geﬁqn— _quql'«'lfq P!
mineralization upto Nz thenal/ epthir]
encountered in  BH  and"¥

(I

?:Wtsout'am Das

)/D.GM. (Elect.)

Mect iu‘hn‘,_ Division

= TS
ium uof'iv""?‘ Ltd.

.ﬁpﬂubansswar -751013

considerations.
- (iv)Exploratory mining - Not carried |
out. |
(v)Sampline - Drill ’
| done and analyvzed.
3.Petrographic ‘
study: i
Not necessary as detailed exploration |
is carried out. l
6)Geostatistical analysis
i Not necessary as detailed estimation
| by section method is carried out. N

sampling  was |

and mineragraphic

Q’/:iw(
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MINING PLAN
Pottangi Block

Prefeasibility Mineral Resources (present in 7.5m buffer zone which is not
minable) has been coded under 221 as per the status of geological, economic
and feasibility axis as follows

Table-32

Economic Axis

Feasibility Axis

Geological Axis
(G1 : Detailed Exploration)

(E2 : Potentailly Economic) | (F2 : PreFeasibility study)

: 1.General and detailed 1. Geology: Geological report
I exploration is prepared in detail with
100m x 50m and 100m x | adequate exploration data.

, 100m  grids in South and | 2. Mining Mining  plan

Central blocks.

of reserves

threshold values

forest/nonforest

v

A/ Goutam w

( ﬁ-"{QH)!D G If

L)l

O Seipad Pujur. BI°R

2 .Specific end-use grades
(above /marginally below
economie cut-off grade).
Average grade 1s above the
3. General knowledge of

and other land use data.
Lease is vet to executed and

Jompan)’ [
swar-751013

prepared and being submitted
| for approval by IBM.
| 3. Environmental
Manitoring  of environmental
domains is being carried out,
EIAJEMP being prepared and
environmental  clearance  will
be obtained.
4. Processing : No processing
study required as ROM will be
fed to plant to crush the ROM
to -150mm material.

Forest Clearance and | 5. Infrastructure and

Environmental Clarances | services, construction

still under process. activities:

The area of this deposit fall | The  mine  will  establish

in 7.5m buffer zone which is | required infrastructural

not minable, | facilities including
transportation  before  mine

operation.
{ 6. Costing:
The estimated cost of
production is about Rs,300/-
per ton.
7 & 8. Marketing and
Economic Viability:
As all ore will be consumed by
NALCO Refinery, no issuc of
marketing  and  economic
viability.

9. Other Factors:

[.ease is vet to executed
Forest Clearance
Envirommental Clarances
under process.

and
and
still

" 10. Economic Evaluation:
The  estimated  cost  of
production is about Rs.300/-

Lper ton. llowever. as all are

will be consumed by NALCO
Refinery. no issue of gegnomic
viability

o

P Y

Actiar & Supir Kimar Mohany

7\
st

1.Geological survey:

(1) Mapping-Surface and Geological
maps prepared in 1:4000 scale.
(ii)Preparation of detailed topo
graphical (surface), geological map
including all  surface geological
features, extent of deposit, structure,
location of boreholes, sections and
borehole data.
(iii)Topogrid/triangulation  stations
identified and these are linked in
Surface Plan.

2.Geochemical survey:

Not necessary  as  detailed
exploration is carried out.
3.Geophysical survey:

Not  necessary as  detailed

exploration is carried out.

4. Technological:

Drilling- GSI conducted exploration
in 1972-76 with 69 core boreholes
with a meterage of 1929.39m. Later
during 1976-78, the South and
Central blocks were explored by
MECL in two phases by drilling
195 core borcholes with a total
meterage of 5888.50m. Drilling was
in 100m x 50m and 100m x 100m
grids in South and Central blocks.
Reserves/resources are estimated by

considering  the  depth  of
mineralization  upto  the depth
encountered in BH and lateral
extension is limited to 350% of
section line spacing based on
geological considerations.

(iv)Exploratory mining - Not

carried out.
(v)Sampling - Drill sampling was
done and analvzed.

5.Petrographic and
mineragraphic study:
Not necessary as  detailed

exploration is carried out.
6)Geostatistical analysis

Nol necessary as detailed estimation
by scction method is carried out.

p—
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MINING:

OPEN CAST MINING:

NALCO is expanding its refinery capacity by proposing 3th stream 5? f‘m
alumina refinery at Damanjodi for additional production of 1.0 MTPA of
alumina. To cater the raw material requircment of this project. the annual
requirement of bauxite for production of one million tons of alumina works out
to about 3.50 million tons/annum. Mining activity in this lease is proposed to

be in line with this scale of operation.

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

This is a new mining area and it is proposed to operate after execution of
mining lease. Considering the major factors like topography. estimated reserve
& grade, thickness and nature of ore/overburden, fully mechanized opencast of
mining (trench method) is proposed with the deployment of heavy earth
moving machineries (HEMM) like ripper dozer. blast hole drill. front-end

loader, back-hoe, dumper. semi mobile crusher with conveyor, double roll
g~

.--"""-'-——.
toothed crusher etc.
T\“‘W ~utam Das _
Z3)/D.GM. (Elect.)
oiect-Mines Divi warr
-'Il-l:ﬂﬂ anmmr}rw fafaes
ral & Jinium Company Lic
Bauxite from one end of the mining lease. that is from south bf‘ock.gmﬂ‘fmlﬂwwmﬂ"10‘3

34T
Lessee is proposing to produce a maximum quantity of 3. 30“}-
P

block is sufficiently explored and it contains good amount of mineral reserves

under minable category (40-625MT) which is sufficient for this plan period.

Before commencement of mining operation, a suitable access road of 10m
width to the Pottangi mine will be developed for regular transportation of
employees from the township at Damanjodi. maintenance of overland conveyor
installation and also to maintain a regular surface linkage between the mine and
the alumina refinery. There are two approach roads 1o this lease arca. One

approach road at Eastern side is fr/?r'fm'ria village and another approach road

at Western side is Fr011 ’&auh \!( 1ee. ' The present approach mad uI 6.1kms

QFP: Sripad Pujar, BFR -Imm & SHﬂ:’ m.:rf. Mr r'mrw
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= - {?
made during the n.\plm ation programme of GSI/MECL is 0f3mu/</§ml X

\{ ;
five blocks for Excavation/Exploration purpose. Conceptual plan\qgﬁ?qw/

shows the approach/haulage road.

Following considerations are made for mine planning:

e Eight months of dry season and four months of rainy/monsoon season
per year,

* [Three hundred fifty effective working days per vear

¢ Two operating shifts per day. each of 8 hours duration.

 Effective working hours at 12 per day during dry season and 8 per day

during monsoon.

bh) Indicate year-wise tentative Excavation in Cubic Meters inw
development, ROM, pit wise as in table below. APP VED

WQ@'Tlml ) ?

REGIONAL CONTROLLER OF MINES
oy s g v . F wrefta @
Fable-33: Year wisc working details —in CMBIN BUREAU OF MINES

L. Insitu tentative Excavation

! [RHUIBANEFRSWAR
o Total Top | OB/SB ROM - ROM/
Year | T tentative Soil /1B Bauxite | Mineral |"" Waste
o Excavation Reject rejects | Ratio
i T m— 3 3 6 7 8 9
First 15.83.000 [76.800 [ 88.700 [1417.500( - | - | 1.001
apseeondhs | 18.51.210 |90.890 | 127,920 | e - 11013
f T“Thu,d Y Ong| 19.73,990 |43.070 | 117420 | 1. Yoom b= | 4008 |
i - ,ﬁ}i{ S ] 19.82.910 124,900 | 144,510 [1,813,500] - | - ]1:009
Natione: Aominiubige | | 120.37.900 [31,900 | 192,500 | 1.813.500] - - o2

e banRENET- P10 p , ] : 3
e W BB ive tonnage of the ore arrived by computing approximate bulk density

and recovery factor as these data are variable aned may be established on time

series.

Lhe recovery of Bauxite has been considered as 100 % as the average grade of
bauxite in the ore zone is  about 45.6% ALO; which is way more than

N\
threshold value and 1 m 1l L\L]\,c"il]ﬂ! of'ore zone will be used as ROM.

- s L

Q0 Seipead Pajor, BYR Achar Sufit Kemor Mobicany 30
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Pattangi Black

A Navratna Company

Bulk density details are given below,

Bulk density of Pottangi bauxite has been taken as calculated in GS/ report as a
test case based on the data collected from test pits (PSP-8. PNP-2). Volume and
weight of material excavated from each pit were measured and weighed for a

depth interval of one metre.

Table-34: Results of BD tests by GSI

Particulars PSP-8 | PNP-2
1. Volume of the material for a depth 3.78 3.65
‘Excavation of 1 mto 2 m (cu. m.) i
2. Weight p_f_t_l)_{_:_ amtelml (in tonnes) | 7.8 7.12
3. Tonnes of ore/cum (Bulk density) 1.90 1.95

The bulk density thus is between 1.90 and 1.95. Hence. average of these two.

that is 1.93 ton/cum is considered.

Bauxite Waste (Siliceous Bauxite) Toposil ‘
Bulk Density 1.93 ton/cum 1.8 ton/cum 1.5 ton/cum |
K__/‘-*"”"
s | que arrive 7 - 1 EW/Goutam Das
Thus, the tonnage arrived are as below: = ﬁ}aﬂ e fa}fD GM. (Elect.)
qr(qf'ru _@ryProject-Mines Division
JgrTET e Hfray I Tc'ﬁ_'qr =
Table-36: Year wise working details —in tonnes posins .12 iminium Company |
. Total Top OB/SB ROM '1%1 "'quch.mﬁ@Wﬁir-T\‘?":“‘-'
Year g" tentative Soil /1B Bauxite | Mineral meratl - waste
O | Excavation Reject rejects | Ratio
1 2 3 4 3 ¢ 7 8 9
| First 31,14,855 |1,15,200 ..]._?_23__9;_!.56__0 28.39.995| - - | 1:0.10
Second 35.17.123 |1,36.335(2.30.256|31.50,532| - - |1:012
__Third | One | 37,76,016 | 64,605 |2,11,35635,00,055 : - | 1:0.08
_Fourth _ 37.97,523 | 37.350 |2.60,11835.00.055 . -.-,|.1:0.08
Fifth 38,904,405 | 47.850 |3.46,500 | 35,00.055 | - - o0
Annexure- 11 shows details of calculation.
II. Dump re-handling: (for the purposc of recovery of mineral):
No proposals of dump e- han( ling as this is first Mining Plan.
/
\ RS
@a@ﬁﬁ% AR
OP: Sripad Pujar, BVR Achar lir Sujit Kwmar \Ioh{.rm\ 37
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AAFT (D, Nﬂlﬂﬂ MINING PLAN

Pottangi Block

c) Enclose Individual year wise development plans and sections Sﬁ.gf\é‘ma,p'it\
layouts, dumps, stacks of mineral reject, if any, etcin case of A‘ i (@ 0]“3’" *’\‘\\
mines.Composite development plans showing pit layouts, dumps{, veks of 2
mineral reject, if any, etc. and year wise sections in case Of‘B’ cqtevorﬁ iF
mines. = ‘

-q‘f,

It
l
o

\'-:

Year wise Production and Development plans and sections are enclosedin

1:2000 scale. (Plate III a & b)

d) Describe briefly giving salient features of the proposed method of working
indicating Category of mine.

Fully mechanized method of mining ( A category) with two shift basis working
will be adopted. Mining machineries like ripper dozer. blast hole drill, front-
end loader. back-hoe, dumper, Semi mobile crusher with fixed long distance

convevor, double roll tooth crusher and cable belt conveyor will be deployed.

Belore commencement of bauxite mining operation in South block, it is
- proposed to remove the topsoil to gain easy access to the bauxite benches in the
respective areas. The overburden consists of top soil of about 0.5m depth which
is proposed to be removed separately by scraping with dozer and the heaps so
tormed will be lifted by loader-dumper combination. This material initially for
three years shall be stacked separately temporarily on the ground t:armérk&d
for top soil. Thereafter, this will be used for backfilling of the mined-out areas

for growing trees and vegetation.

HiGoutar Liz:

J---_«r The bdruvaL is proposed to be excavated by Trench mining method comprising
jum Gompany Lt ‘ w L
.,._|.:aneah&7n!unhu ol parallel trenches with staggered faces. Mining in each trench
will take place in distinet slices of 8m each. Top bauxite will be loosened either
by ripper dozer or drilling-blasting depending upon physical characteristics of
the material. Loosened bauxite will be loaded by hydraulic shovel/loaders on to

the dumpers for transportation to the proposed crusher.

[t 1s proposed to start the wench from western part at the South block and
extending them towards east. The b.’m\xilc deposit shows variable thickness. in

South block 1t gencrally

s‘Q;,s h\( L\.i 6 m to 37 m. Considering the above, it

i Odtﬁdﬁf/ 9'/7 ¢

G Svipad Pugar, BUR Achar & Sufi f\mr.m My 38




A (Q\ NALCO MINING PLAN

Pottangi Block
A Navratna Company

is planned to mine with 8m bench height with width of the 1~c1)}:41(’9\§’{r ?‘}‘

i G 5 H - s 3 v U & AMES
from 15-200mtrs for the purpose of safety of working and case 0 IIQWL‘X?FA )
.f . B Yo 1..

. s 2 P : I
machinery. The individual bench faces will be kept nearly verl La[’(\ h{.}gi‘;) Ead
TQ‘)

overall quarry slope angle will be maintained at 459 with Lhc Hotizonta

\‘ .V'.” i '..‘-l‘.

production, where bench helght is low. Drilling and blasting techmque wlll be
adopted in benches where the strata are 100 hard for economically loosening by
ripping. The bottom of the bauxite shall be excavated using hydraulic Back-hoe
shovels. The mined out Bauxite will be transported through dumpers to crusher
unit for crushing to -150mm size and this crushed ore will be sent by conveyor

method of transportation to NALCO’s Alumina Refinery located Damanjodi.

Drilling & Blasting:

Loosening & breaking the In-situ strata/rock by blasting is a normal practice
followed in mining activity. At this mine, ripping. blasting and hydraulic rock
breaking (instead of secondary blasting) are adopted to loosen/break the rock

mass depending upon the rock properties. size requirement and productivity.

Due to the presence of villages nearby the proposed mine, a blast vibration {

study by a reputed institute like CMRI, Dhanbad to know the impact ofblasting:outam Das
‘ ' IY HE .-'-.f'i;q» (fag@a)/D.GM. (Elect.)
due to vibration or fly rock on human life is proposed to be takens by-tessedject-Mines Division
Sy Tegiatae sl fafaee
after the start of mine operation. The data from this study wilkibe: usédrioium Company Ltd
WEA¥aY Bnubaneswar-751013
estimate optimium charge per delay and most suitable drilling /blasting design

along with initiation and firing pattern so as to minimise the effects of blasting

on nearby settlements.

Broad blasting parameters

It is proposed to blast 8m high benches in Bauxite. Controlled bhlasting
parameters as suggested by proposed vibration studies will be practiced to

achieve optimum results in termg of fragmentation. economy and least possible

fironthent.

-

effect on the surrounding en

{
/N d _f(\,\.
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Pottangi Block
A Havridtna Company

Table-37: Blasting parameters

Hole D—i;:'nclcr_ . 130mm ' Explosive charge/hole

Bench height | 8m | Ma m charge/delay

Holc dcplh 8. Sm Holesina round \52‘\)\

Burden 4m BI’lSIm" pattern _ 4 :;]
Spacing | Sm_ i P
oy .v - | ‘E )‘_:
Charging 2(] KL!m | Surlau: Imllalmn S\stem 13 : _a.}ff,
Yield/m 40 1 J Frequency of blasting D‘{\ﬂ)f-;"';ﬁfﬁzﬁﬁﬁ T

N T i
e 0

Type of explosives to be used

Charging: Blasting will be done with the help of 70% Ammonium Nitrate Fuel
O1l (ANFO) mixture and 30% high explosives. Top part of the hole over 2m
will be used/subjected for stemming by the drill cuttings and remaining hole
length will be charged by the ANFO & high explosives as base charge. During
rainy season and in wet ground. large dia cartridge (120mm dia) of

slurry/emulsion explosive will be used.

Stermming: Stemming is a process ol [illing of inert materials to pack the
explosive in the blast hole. Proper and compact stemming withholds the gas
after blasting. More stemming (than optimum) allows less explosives into the
hole. decreases blasting efficiency and increases ground vibration while less
stemming causes air blast and noise. Keeping in view the above facts, optimum

top stemming column in the blast hole will be 3.75m which is 25 times of blast

&
7\ TﬁﬁWCoJ?QTL’T diameter 1o obtain sufficient burial depth of explosive charge to prevent
HE

faega)/D.GM !
a fq_ﬁ: ;u;'i';ci;\:‘}_\ L 'mluu venting of explosive gas energy and to reduce the noise level. This
{Tg A .
E ==k T &=
nnmhwh rmflrtalcamum also prevents fly rock occurrence & movements.
shwbaneswar-/

Nation
'lil'

Initiation: In order to mitigate blast induced noise, only non-electric initiating
system (NONEL) will be used for in-hole as well as hole to hole initiation. To
reduce noise /air overpressure as well as ground vibration, deck charging has
been recommended for &m to 10m deep holes. Using deck charge, the
maximum  explosive charge/delay  will be reduced. This results better
fragmentation of rock w hlah/n also observed in various experimental blasts.

However. large dmmum L\PIGHI\L of slurry / emulsion shall be used in rainy

e

P Seipad Pajar, BUR 1L f'; & Sujie A Modwny 40
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Pawder uctor: As per the experience of mining in the [’dnch fm}l I Mmu,\%-,

P p i N

o '- !
powder factor (PF) for Bauxite is estimated as below: i

Quantity broken/hole= Burden x Spacing x Depth x Avg. Bull\ Pemsity

1l

dmxSmx8&mx2.0tons/m3
= 320 tons/hole

Explosive charge/hole = 160kg
PF = Charge per hole(kgs of explosives) /Qty broken per holesttonnes)
PF  =160/320= 0.5 kg/ton

Storage of Explosives: It is proposed to build a magazine of 25 ton capacity
for storing conventional slurry/emulsion explosives and other blasting
accessories at Extension east block. However, considering the security hazards
in the surrounding area, possibility of carrying out contractual blasting will also

be explored before actual execution stage.

Sizing: Run-off mine (ROM) Bauxite (-800mm sizc) obtained from the
ripping. blasting and excavation by the backhoc will be transported by high
capacity dumpers ( 50t or higher) to the hopper of 900tph crusher where

Bauxite is crushed in to -150mm size.

Transportation: ROM Bauxite from the face to the primary crusher will be

T -
transported by high capacity dumpers ( 50t or highf;r) while crushed Bauxite is {"’#’#‘

{ W/ Goutam Das
Qlefaaa)/D.G.M. (Elect.)
-\L/Pm]:ct—w. Division
§ ’r”[r_fcm FHeE! fafaee
National Airiinium Company Ltd
woore/ Bhubaneswar-751013

Machinery:

Excavation and loading: Top Bauxite ( first slice from top) will be excavated
& loaded in the 50t / 55t capacity dumper by 8.7m’ capacity wheel loader and
Bauxite of bottom bench (remaining slices) will be excavated by 6.5m* capacity
back hoe shovel & loaded in the

follows: 7&

QP: Sripad Pujar, BVR Achur & Sujit Kumar A fohaniy 41
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N ~__ Table: 38
] Item P Top Bauxite Bottom Bauxite 'j“._::‘}“'{\:‘
Bucket Cap: ity [ =8.7m’ =6.5m’ s 4D
i & & 3 e T
Bucket fill Tauor | =075 =(.75 1_?4-.! T 5 A
= 8 = e X T i
Swell factor =0.73 =0.75 KT 2 % z o
Availability of loader | = 85% =85% t Z 2\ Ak |25
Utilization of available | = 75% =60% R ,}C\_: ol R
P et A
loader A 70 LA
7 ] o = 3 - ke Cn
Shovel evele time =45 sec =50 sec N VY
Swing factor f=1 = h“'

Volume required to be
handled/ annum

i =20,50,000 m*

=13.62.500 m* =

Output / wheel loader

=8.7x0.75x0.75 x 85% x 75% x
3600x8x2x365/(45x 1)
=14,57.555 m?

=6.5x0.75x0.75x85% x
60% x 3600 x 8 x 2 x 365/
(50 x 1) =7,84,063 m?

Required wheel loaders
L/ shovels

=20.50,000 / 14,57.555

I = 1.41.say 2 nos.

=3,62,500/7,84,063
= 1.73 say 2 nos.

Haulage of Ore and Overburden: Bauxite is mined and transported to crusher

for crushing and transportation to Nalco’s Alumina Refinery located at foot hill

at Damanjodi. Excavator and dumper calculation are made as follows:

Mational Aluminium g trave! Time

'{f{ Jvad Bhubangswar-19

Table:39
Parameters Top Bauxite Bottom Bauxite
Bucket capacity | =87m’ =6.5m?
Bucket fill factor = 0.9 =0.9
Swell factor = 0.85 =075
Tonnage factor =2tm’ =2 t/m’
Tonnes per pass =87x09x085x2 =65x09x085x2
= 1331t =0.9451
No. of passes Tonnage rating of dumper / | Tonnage rating of dumper / tones
tones per pass per pass
=30/13.31 =30/9945
= 3.75. sav 4 passes = 5.02, say 5 passes
=4x45 =5x36
_Mines Divi = |80 sec. = 180 sec.
FFad o 5 km 5 km
(3600 x5)/25 (3600 x5)/25
=720 sec, = 720 sec.
| Dumping time 60 sec, 60 sec.
Empty wravel time (3600 x 5)/ 23 (3600 x35)/25
' - = 720 see. = 720 sec.
Spotting time 60 sec. 60 sec.

Dumper eyele time

= 180+ 720+ 60 + 720 + 60
= 1740 sec

=180+ 720 + 60 + 720 + 60
= 1740 sec

Number of rear dump
trucks required /loader

| Number of excavators

=Cyele  ume/(loading +
spotting time)

=1740/ 1 80+60)

= 1740/ 240

=7 7.23 say § Nos.

=Cycle time/(loading + spotting
time)

= 1740/(250+60)

=1740/310

=3.61, say 6Nos.

| Number dumpers
{ required mall owal

A=y
s W et

I:_-:f).' .S'r.r".mnH HiGr, B0 R Achar & Sujit

A
1 = Iﬁ \h'ﬁ-

=2%06

= |2 Nos.

&(Mﬁa/ I
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MINING PLAN
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Divisional Forest Officer
Koraptt Forest Divin. &

A Navratna Company o P
Blast Hole Driﬂing There is a proposal to loosen 80% ’Uttn.]tlnﬂﬂma‘%ﬁ@k ~
x MIEs %
30% Bauxite through drilling & blasting. Justification details d‘ sl \
\\_'} E)
Table-40
Parameters Overburden Bausite
Burden 4m ' 4m o
Spacing 5m Sm )
Bench height 2.0m &m
Sub-grade drilling (10% of bench | 0.2 m 0.8m
height)
Depth of the hole 2+02=22m 8- 0.8 ~8.8m
Drill hole diameter 150 mm - | 150 mm
Drilling speed 18m / hr. , 18mi/hr
Working hours in a shift 8 g _ -
Number of shifts per day 2 ) 2
Annual working days 365 | 365 |
Drill availability 70% 0%
Utilization of available drill 40% 0% -
Meters to be drilled! drill / annum =8x8x2x365xT70%x40% | =18 % 8% 2 x 365 x 70% x
=29.435m 40%
=29433m
Output / hole =4x5x2x2=80t =4x3x8x2=320t |
Quantity to be loosened through | =0.1 x 80% = 0.6 x 30%
blasting = 0.08 Mill.Tones =0.18 Mill.Tones
Annual requirement of holes =(0.08 x 109/ 80 = (0.18x10"7 320
= 1000 Nos. = 5625Nos.
Meterage of drilling required =1000x 2.2 =362.5x8.8
=2200m =49350 m
No. of drills required to be in | =2200/29.433 493029435
operation =0.07. say 1 No. - 0.16. say | No.
w
One drilling machine is sufficient, one will be standby. /T"""'#__‘
i : i gr@/Goutam Das
<9 TETE (mwmm GM. (Elect.)
gfigrei- i/Project-Mines Division
Table- 41: List of proposed machinery / eq1.|11)|nm1.gu_‘,—,,—,{ wegaFad FEr Tafae €
Mationzt Alumninium Compary Ltc
Sl Class of Description Size/ H.P/ | Moative %::EHEW&“ poaneswar-751013
No. machinery Capacity Unit Power units
1 Ripper Dozer | Dozer 450 TPH 510 Non- 8
Electric
2 | Wheel Dozer | Dozer 350 YPH 485 -duo- 2
3 | Blast Hole | Blast Hole 50mm O | 276 | Flectric | 6
Drill Drill
4 | Rock Rock Breaker 5T 120 Non- 2
Breaker ~ FElectric
5 | Hydraulic Shovel 6.5 M 630 Non- !
Excavators Elecwic |
6 | Wheel Loader e 7M° 641 do- | 10
| Loader Z 13 | ! E
7 | Dumpers Rtﬂld Dum,(}c | th} [ -do- 03
PUS) QLQ‘ \ SJT{:\_';\ | S
OP: Sripad Pujar, BVR Achar & Sujit f\ft?mm Mohany 43
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Pottangi Block

A Mavraina Company

w3 Rigid Dumper | 55T 641 -dos=se 25
8 | Water Sprinkler 28 KL 380 | Zagh-*3 {7 2
Sprinkler Sprinkler 28 KL 380 |. ""-\mj;‘_"%‘:;g‘,}’s&%
9 | Motor Motor Grader 5.0M° | 28008 sdanéat] e 24
| Grader Motor Grader | = 4.5 M’ 24010 2 [doass ! |p o
10 | Hydraulic Crane 12T 1
Crane
1T | ANFO Van Van 5T
12 ! Explosive i Explosive 10T
Van . Van _
13 | Diesel Diesel Bowser 9 KL 120 -do- 3
______ Bowser )
14 | Vacuum Exploration 25 mm 60 ~-do- 2
suction drill | Drill
I5 | Light Mast Truck mes - “ee 14
mounted |
16 | Crusher Fixed /mobile | 900tph | |
¢) Describe briefly the layout of mine workings, pit road layout, the layout of

faces and sites for disposal of overburden/waste along with ground
preparation prior to disposal of waste, reject ete. A reference to the plans
and sections may be given. UPL or ultimate size of the pit is to be shown
for identification of the suitable dumping site.

The general layout of mine showing the proposed mining areas, overburden
/waste and top soil dumps. crushing plant, Statutory buildings, explosive
magazine. haul roads and approach roads is presented in Production Plans
(Plates -I1Ib ). Details of extent. co-ordinates and levels of working etc., are
given below. ( Cross sectional area is given in Production calculation table,

Annexure-12):

Table- 42: Year wisc working details

g ar-7% 10(1;;’)3!'!';1 16.12 1362 1333 ig:ig;j ;g; égz
“Secund 26.70 I 1341 1317 %gig;gi ?g?gég
T s
I-'.Ou rth 10.18* j 1317 1301 ggzg;;z ;g;;gg
W | eme | e | o 2R

20t aof viral 1018 e area, the ,‘:.'!'L'p’\_fffh'ni);.&,;u i WY 5 & plantation on backfilled area is 5.62 ha

=*Oul of totad 46.33 I area, the backfillisfe u.""{l'u is 21 33 & plamation on backfiiled area is 18.54 ba
il

A
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Table- 43: Year wise working proposals ' —— £
Perticulars First Second | Third ,,/ f
Height (inm) S5to8 S8 -1_19_() Al |
Bench Width (in m) 010130 | 2010230 | 1610235 {518 of A S0 |
geometry | Individual bench 70-80° 70-80" 70-80’ l{'f"“ i 80“‘*1,.:. Jags
slope wns n- ;\_}. . "!:,' |
Gradient of haulroad | 1in16-20 | 1in16-20 | 1in 16-20 ,.i_!ntlﬁvﬁ E-t‘jn‘frﬁrizo
Road design | Ramp gradient 1in 10-12 | 1in 10-12 Lin10-12 | i 10212 Tin10-1
Berm heizht lto 1.5m 1to 1.5m Ttol.3m | ltol.5m. I 1o 1.3m
Location of I South block | South block | South block | South block | South block
Development
Sections consider for SB — 8B’ SA—-SA” | SA-SA'to | SC-SC’to | SD-SD’to
Development to SG-SG* | To SH-SH” SI-SI? SI-SI’ SK-SK”
No. of benches 4 4 -4 3 4
Benches consider for | 1-1362 101357 | 1-134110 1338 | 1-1326t0 1317 | I-1317101309 | 1-1316 10 1309
. 1357101349 | 2-133810 1333 | 2-13 33 | 2-1309 10 1304 | 2-
Development with RL | 3173080 1500 | S135510 135 | 3131310 1309 Fri0tmia0 | 31300 (23
4-1341101333 | 4-132510 1317 | 4:130910 1304 | 4-1293 10 1284
Length of proposed 125t0 885 | 195101035 | 20510800 | 310 to 1150 | 405 to 1500
benches (in m)
Direction of NE to SW NE to SW NE o SW NE to SW NE 10 SW
advancement 1
Kihine Dimension of mine at 16.12 ha 26.70 ha 34.40 ha 21.64 ha 25.0 ha
development the end of the year (610x264m) | {(700x381m) | (830x405m) | (822x263m) | (930x263m)
including existing |
benches _ |
Overall mine slope 450 43" 43" 43° 43¢
angle
Production of 2.84 3.13 3.50 3.50 3.30
saleable ore (in MT) o
Generation of - - - - -
mineral rejects .
Production of ROM 2.84 3.15 3.50 3.50 3.50
(ore + mineral reject)
-in MT
Total generation of 0.275 0.367 0.276 0.297 0.394
waste (in MT)

The waste will be dumped temporarily for the first three years of this plan

A

TE/Goutam Das
These sitgsmavitbebesan)/D.G M. (Elect)
yREEA-@rl/Project-Mines _st.::on!
temporary but protection measures like toewalls and garland dlmg‘-ra]ﬁgﬁﬁﬁ‘q‘rﬁ Ty TS e
‘ _tional Aluminium Con r":am_,r Ltct
751

No I]LCLSSIIV g prubaneswi

period in the central block adjacent to south block.

dumps will be carried out to prevent crosion and wash off.
proving these areas for barreness as dumps are temporary. During fourth and

fifth year, this waste will be backfilled in mined out areas. The details are:

Table- 44: Year wise Waste handling

TEMPORARY WASTE DUMPING
YEAR | EXTENT No. of TOP RL ‘ BOTTOM | NORTHING | EASTING
(Ha) Terraces (m) RL (m) |
1 244 2 terraces 1325 1310 20563453 706895
of§m | | 2056634 707007
2 2.41 2 terraces 1333 1317 2056370 706893
of § m o ‘ 2056651 707007
3 2.02 1 terrace of 13337\ 1325 2036400 | 706893 |
LI p i S6609 | 707007 |

OP: Sripad Pujar, BVR JAchar & Sijit Kunan “-‘?jy&n
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» TEMPORARY TOPSOIL DUMPING T
YEAR | EXTENT No.of  TOP |- BOTTOM | NORTHING: [E
(Ha) _Terraces | RL (m) RL (m) ' =\
] 1.40 I terrace of | 1318 1310 2056334, *?05327 ;
‘ : ki 2056533 | 706915 | <= 7
| 2 | 137 I'terrace of | 1325 1318 2056400 |"5706827"
: 8 m 2056607 706915
2§ 2N 2 terraces | 1328 1318 2036369 706827
| ; of § m 2056651 706915
f) Conceptual Mine planning upto the end of lease period taking into

consideration the present available reserves and resources describing the
excavation, recovery of ROM, Disposal of waste, backfilling of voids,
reclamation and rehabilitation showing on a plan with few relevant
sections.

The mineable (probable) reserves estimated are 40.625 million tons and with
the proposed production of 3.50 million TPA. the life of mine will be about 13
years. However, after completion proposed exploration, the reserves will
increase and based on this. Conceptual mine planning will be revised

considering new data on the life of the mine.

Excavation: In the lease about 354.777 ha area is mineralized. Considering the
current exploration data and geology. pit layout is designed in south block only
in this plan period. The ROM will be stacked in the 10.23 ha area earmarked
h/ for Crushing and transported to Refinery by any other mode till the

ﬂir‘.,] HmfGOUtaqﬁtEthhn]tnt of ROM handling system (crusher, conveyor etc).

W] T

Natiang 3 Jﬁmmﬁﬂfﬁilig will be carried out in other blocks also in the conceptual stage. The
e L ubanabwar-781013

tinal pit limit is designed based on the ultimate pit slope and ultimate pit limit.

Table-45: UPL Parameters

. _Area (ha) Pit Dimension in mtrs
Length | Width | Depth | Slope |
| 354777 | 12921 | 27449 30 450 |

The ultimate pit limit is demarcated on the Geological Plan and Cross Sections

and enclosed as Plates 1C. I_ocalion of proposed workings are shown in the

car wise layout ;wi.ms plate III ato'lll/e, 9_’/
MQT e
. /“’“%ﬁﬁ-“’ _
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Recovery of ROM The FLCO\'L[\’ of ore from the reef ore zong wu:nnu;rd

. ﬁr e
as 100% for production plmmmrr . e

Disposal of Dumps: The waste mainly Lonsntmg of R]Ilceous b'ﬂm[c—: at'-_Ih:e
floor of the deposit (lithomarge) and topsoil with occasional Iatcmc 'patche%
(having AlO; less than 209 Yo) over the deposit. These will be dumped

temporarily for the first three years of this plan period.

There is no sub grade generation during mining plan period as all the + =30%

AlO3 and -7% SiO2 material produced will be sent to Alumina plant of
NALCO.

Backfilling of voids: Concurrent backfilling is not feasible as exhaustion of
ore will happen after third year. Hence. was(e generated will be dumped
temporarily for first three vears in the portion of the central block adjacent to
south block and used for backfilling of mined out pits in fourth and fifth vear.
The area chosen for backfilling will be ensured that no ore is left unmined

before backfilling is carried out.

) At
Table-46: Backfilling Details /Y//#
Year E:«:l‘enl_(Ha) Nor"lhﬂint_a Easting | —— i o E*Waig“o)l%taa?ﬂeet )
4 18.54 2056316 707036 [ qf fI/Project-Mines Division
2055542 706862 | 3] gy et fafaes
5 2.79 2055693 70?249_] Nationg iminium Company Ltd.
l_ 2055525 7069‘;u J.‘ 257 Bhubaneswar. 781013

The backfilling will be done in original litho sequence with waste at the bottom

and topsoil on top as spreading over to facilitate plantation.
Reclamation and Rehabilitation:

For protection of the mining area and 1o prevent further degradation of land and

stabilization of dumps. the meas

A

&S and afforestation that are proposed are

Q’m;\ e

given below:

o
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Table-47: Proposed Protective Measures //A :I'E{Tf 9
== = ¥ Wik g \
Year [tems ~ Dimension* Lacaﬂm‘} '44.-"3;\ %
1. 25mx(1-3m)x2m | Near BP9l e 2f ,' & é_‘;ﬁ
F Stone Masanry || 25 m x (1-3m) x2m__ | South block southern vi"lhsg/ /5 <
I Check dam _25 mx (1-3m) x 2m Near BP § ey .* . !3"
R ?*\ m x (I-_:m) X 2m Near BP 88- Western vam‘y & gy ot A

S Retaining Wall ||
T Retaining Wall ||
) _(:dlldl"ld [)ialn___ :

Gariand Drain _

_Western side of Proposed Iﬁhmﬁ?q okl

| Western side of Proposed Dump~===+""
Around the proposed working Pit-South block

Western side of Proposed Dump

Garland Drain | | 41 3m X ('?m Im) x Im_ | Eastern side of proposed Dump
> 23mx(1-3m)x2m | Near BP 81- outside lease area_ ]
:" Stone Masonry 25 m x (1-3m)x 2m Western side of Proposed convevor belt-
o Check dum - _ _ | western valley
| N I 23mx (1-3m) x 2m Eastern valley of West Extension Block
LD e ; .
*Dimension paramelers- Length x (hottom widh -top widih) x height
Table-48: Proposed Plantation details
| Year Areain Ha | No. of Plants | Location
 First 3.76. 14,400 | South & Central block safety zone_
| Second 9.07 22,675 | North & west extn safety zone
| Third . 3-,.?_%___ | 21425 | FEastextnsafetyzone
Tourh | 562 | 14050 | Partbackfilledarea
| Fifth 12.90 32,300 | Part backfilled area

i Table-49: Land Use Pattern

SRS Existing | This Plan | Conceptual
yp : i (ha) period(ha) (ha)
]
Mining & Backfilling | C0.013*% | 46.113% | 354.777
,// | Waste /Soil Dump | . SO (O . S ST
k Statutory bm[dmcw’lnl‘idsnuLlI(. - |..33.859 _?___:}_26
Power Corridor | | 1240 | 1240
TﬂﬂHWICou' rL Ay Crusher/Conveyor belt
3'q'q'g,'r""?-ﬂx (f: | Gncludingdemporary rnl_lr'_n_g(g;_l stocks) | - | 1023 | 1023
roject{h i »
it ’lioﬁda . i 16150 |  8.139

Crinium CRafery zone/Greenbelt] | 400 | 23400 | 284.107
W Bhubsnede i Yidtouched | | 672.626 | 550,597 =

Total | 697.979 | 697.979 | 697.979

S .
|

Note: _
*This area includes pits‘renches made by GSIMECL
# This area includes 21.33 ha of backfilling area and further this area involve about

I8 A4 ha plantarion.

B. UNDERGROUND MINING

Not applicable IQ &&}}J}Qﬂ g/mlﬂ‘{
B Rl
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3.0° MINE DRAINAGE

a) Minimum and maximum depth of water t:

nearby wells and water bodies.

e

The ground water level in the area is observed to be ata depth of 140 m (o 150

m. The deposit is planned to be worked up to a depth above the average surface
level. Therefore, such depth of working would not affect the ground water table.
Minimum RL of water table of the area is 1226 mRL and maximum is 1216

mRL as it is observed from nearby wells and water bodics.
b) Indicate maximum and minimum depth of working

Mining will be done up to a maximum of 40m below ground/plateau level.
Therefore, there is no possibility of ground water puncture during the plan

period of 5 years as well as life of the mine.

Table-50: Working levels

Block Name At the end of plan period (mRL ) | Atthe end of Conceprual penod (mRL)
Top Bottom Top Bottom ]

Soublock L 1362 [ e | 501 1240

| Central Block |~ | 385 1245

| North Block s 1415 1305

East Bxtn Block | LT T 1228

Ty e e R e T

(=

KliGt] T/Goutam Das

fagaa)/D.G.M. (Elect.)

‘roject-Mines Division
¢) Quantity and quality of water likely to be encountered, the p;,ag}}]pm ey e fafaees
arrangements and places where the mine water is finally proposed to b@*';‘g:"" C?ri‘p‘iﬁ'! Ltc
'IT“ o W “Bwar. U 3
discharged
Likely make-off of water in the quarry floor will be the sum of direct
¥ ] )
precipitated water and surface run-off water which will be seeped into the
porous strata. Surface run off water around the mine will be diverted in to the
natural drainage course through thg zarland drain located su [Ticiently ahead of
the laterite face. q |
L
/\_/"\ ?"& AN |
OP: Sripad Pujar, BVR Achar & Sujir Kumar Mohanty 49

Divisioitad - '
Koraput Forest Divisiup



w“ PR MINING PLAN
i @? NALCO ‘| Pottangi Block
A Naviaina Company

d) Describe regional and local drainage pattern. Also indicate annual rain fall,
catchments area, and hkel) quantity of rain water to flow throueh the lease
area, arrangement forim resting solid wash off etc. o

_}_
&

The drainage pattern. as indicated by the numerous streams and nai

dendritic tyvpe. A few petummI springs sprout from the hill 5lope‘s~aIL ’@{Egrm/
into the nearby streams{. Two such perennial streams originate from the western
slopes of Sirimanda Pdrbat and flow towards west. One stream flows close to
Malkarbanda and the other flows close to Sipayiputtu and both thesc streams
drain into the Pottangt nala. About 4-5 km north of Sirimanda Parbat is the
Kundili nala which als{;o has a north-west flow. The Pottangi nala meets the
Kundili nala just before the latter joins the Kolab River. Average rainfall in the

Koraput district is 140Qmm while the highest annual rainfall is 1800mm.

As the topography of the mining area is comprising of valleys and hillocks,
crosion of mining and dump areas may result in contamination of water bodies
due to discharge of mine water/effluent and sedimentation of the seasonal
nallahs flowing nearby. To prevent these, lessee proposes to construct the

following measures and the details are given below:

Tablet51: Proposed Protective Measures

/‘ Year Items Dimenqion* Location
4 | Near BP 91 o
3 / F Stone Masonry ! South hlm,k southem valley
4 Check dam Near BP 8
TG ; G 25 m X (I am] X 7m '_-Nuu BP 38 Western valicv )

Retaining Wall _380mx (_’.’n_vln__n)_:\ Im___ 3 Wcmm sde omeposed Dump
Setdining Wall | 1 410mx (2Zm-1m) x Im ___Wec.tem side of Proposed Dump

ypGarland Drain | 12470m X (2m-1m)x Im | Around Ihe pmpasad working Pit- Scmlh black
(t Garland Drain | | 394mx 2m-1m)x Im | ern side of Pmpo':..d_Dump_

L Garland Drain | 1413mx (2m-1m) x Im | Eastern side of proposed Dump
! | f23mx(l:3m)x2m | Near BP 81- outside lease area
:". Stone Masonry 25mx (1-3m)x 2m Western side of Proposed ccnvcvor belt-

[ Checkdam | _ western valley .

i :; . 25mx(1-3m)x2m Fastern val]ev of West Extension Block

*Dimension Jurd e .";Jf s= Length x thotton width ~top widihy) x height

Vb 1#)\ 1€

2 Sedpand Padar. BUR Aciior & Suji Kevinar Molianiy 50
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4.0 STACKING OF MI\TERAL REJECT /SUB GRADE \I ATE Rléjfér‘ﬁ‘

G R AN
DISPOSAL OF WASTE g “"‘e‘,,é::,‘\
~ 2| e
a) Indicate briefly the nature and quantity of top sml overbuny ;, ¥ 9 ’;r

Mineral Reject to be disposed off:

The waste mainly consisting of siliceous bauxite at the floor of the depomt and

topsoil with an average thickness of 0.5m along with occasional laterite patches

(having ALO; less than 20%) over the deposit.

Table -52: Year wise quantity in tonnes of Waste and others

Topsoil (tons) - Wlst_c(ll)-ns} ﬁ'linur;l]icjcc:s __|L

Year Reuse / Storage | Backfilling Storage | Blending Storage | Beneficia
Spreading | | tion

__First__ 115200 [T 159.660 | - -
_Second | 136335 | - 230.256 | - . .

__Third 64,605 | 211356 | - ] - [ B
| Fourth - [aeoms | - [ .
| Fifth - 346.500 - R ;

b)  The proposed dumping
presence or

ground within the lease area be proved for
absence of mineral and be outside the UPL unless

simultaneous backfilling is proposed or purely temporary dumping for a
short period is proposed in mineralized area with technical constraints &

justification.

The waste will be dumped temporarily for the first three vearsof

period in the central block adjacent to south block. These 3‘"165 villl

"”T"-fT ET/Goutam Dag
isaptanaa)/D.am.

:".'J'F’rope-r-t Mines Dj

HerTs e

T 175

11

dumps will be carried out-before the start of dumping-to prevent erosion and

wash

off. No necessity of proving these areas for barreness as dumps are

temporary. During fourth and fifth vear. this waste will be backfilled in worked

out areas. The area choosen for backfilling will be drilled for proving absence

of any ore and this will be informed to IBM and permission will be sought for

carrying out backfilling.

4
# Rt

OP: Sripad Pujar, BVR Achar & Sujit Kuiar Mohaniy 3l
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Year | Totl Dump Location Ave. Area to | RL upto | No. of | Terrace | Slope
waste 1o | ono. | height of | be which terrace | height of the
be Nborthing | Casting | dump(m) | dumped | dumping (m) terrace
dumped {m?) to be
(m’) dane

] 88.700 2056634 | 707007 16 24400 1325 2 8 26°

2 127.920 | TD | 2056651 | 707007 16 24100 1333 2 8 26°

3 | 117420 2056609 | 707007 8 20200 1333 ] 8 26"
TEMPORARY TOPSOIL DUMPING

Year | Total Dump | Location Avg, Area to | RL upto | No. of | Terrace | Slope
Topsoil 1, i ) height of | be which lerrace | height of the
{0y be Northing | Easting | dump(m) | dumped | dumping (m}) terrace
dumped (m?) to be

. (m?) done
| 76.800 2056533 | 706915 8 14000 1310 l 8 26°
2 50,890 TS | 2056607 | 706915 8 13700 1318 1 8 26°
3 43,070 2056651 | 706915 16 21100 1318 2 8 26°
BACKFII.LIN_G (WASTE) BACKFILLING (TOP SOIL)
= 0 N Bottom Quantity ; - Bottom Quantity
Year Section Top R RL Tons Section _ l'op RL RL Tons
A-A' 1309 1307 46800 A-A' 1311 1309 32175
B-B’ 1299 1306 162000 B-B' 1309 1306 72450
‘/ c-C 1302 1 1500 108000 C-C' 1303 1302 56100
N 4 D-D 1337 ! 1330 252000 | D-D' 1338 1337 99000
e TR Gol B F-E 1_338 % L:;l& 24_8400 I:If 13%9 1-328 f?OUO
3q e (FaREa)yD F-F* | 1336 1332 45000 F-F 1337 1336 33600
- BV Projedt-Min.  SUBTOTHL 862200 SUBTOTAL 353325
a9 fi GG 1344 1337 176400 G-G' 1345 1344 28500
Cp npaEy Y- 1555 1 1325 | 171000 H-H' 1337 1335 19200
pWAIET T sus Toti | 347400 SUB TOTAL 47700

A Haveing Company

Pottangi Block

Attach a note indicating the manner of disposal of waste, configuration
and sequence of year yise build up of dumps along with the proposals.
protective measures.

Wikgg 7
v s“: & 2

A

Y

o

Temporary dumping of waste is planned in the central block adjag

oY

g3
T

block in first three years. In fourth and fifth year the waste will be [

g b

AL 1. VRS
}}"I’ﬁ.ﬁs;u‘
3

\‘b«

the worked out pits. Other details are described below. Ll i
Table- 53:
TEMPORARY WASTE DUMPING

Waste dumping will be in stages of 8m over an area of 2.44 ha in first year

from 1310mRL to IB;’%SmI{I, with a designed capacity of 1.60 lakh tons, in

second year dumping %\\-‘iII be over an area of 2.41 ha from 1317mRL to

1333mRL with a dc:\'igﬁCd capacity of 2.46 lakh tons and in third year it will be
|

over an arex of 2.02 ha from 1325mRL to 1333mRL with a designed capacity

|
|
-

dump will be less thar

of 2.12 fakh tons. All d_lepin?f\\'i]! be with reverse slope. General slope of the

bedg ™ s

00 Seipadd Pugar. BUR Aclar & St Kuniar Viidicme 52
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Topsoil dumping will be also be in ":;{z‘m't’:'é of 8m over an arca of I
year from 1310mRL to 1318mRL with a designed capacity of | JBﬁakh Imm iy
second year dumping will be over an area of 1.37 ha iloxwlrlu.l_;l’&mlﬂ »10/ -/'
1325mRL with a designed capacity of 1.35 |

over an area of 2.11 ha from 1318mRL to 1328mRL with a designed caﬁacn\

MAINING PLAN b :
Pattangi Block ey )

S {

= \’d . !' 1}7\\\
ﬂh(]“Tlm&xi Lk\‘ \

- +
. :C‘*\

fod 0! l|
0

.-,3

akh tons and in third y Lﬁi I[ xx,;fi'H

c"

of 6.41 lakh tons. All dumping will be with reverse slope.

The area identified for dumping is shown in Prduction and development plans.

To prevent erosion of dump areas that may result in contamination of water

bodies due to discharge of mine water/effluent and sedimentation of the

seasonal nallahs flowing nearby.

measures in the dumping area in the first yea

lessee proposes to construct (he following

r itself and the details are given

below:
Table-54: Proposed Protective Measures
Year Items Dimension* - Location ]
| 23mx(1-3m)x2m | Near BP9l i
F Stone Masonry | 25 m x (1-3m) | South block southern valley - |
I Check dam . 25mx (1-3m) x 7m ]\ear BP_SH o
R _25mx (1-3m) x 2m N__c_q_r_BP 88- WL)EE‘rn valley '
S _189:11 X (2 Westg::__n_«:cle of Proposf_d Dump |
T s JIOm_ X (2m- Im) X Im | Western side of Proposed Dump ‘
2470mx 2m-1m) x Im Around the proposed workine Pit-South block
‘am__( 394mx 2m-1m) x Im b We':tern side of Praposed Dump
_ Garland Drain 413mx (2m-1m) x Im | Eastern side of proposed Dump
S _25mx(1-3m)x2m | Near BP 81- outside lease area [
(h; Stone Masonry 25mx (1-3m) x 2m Western side of Proposed conveyor belt-
o Check dam e western valley ‘
N 25mx (1-3m) x 2m Eastern valley of West Extension Block |
D J

The location of these structures are marked in Reclamation Plan.

Di
f= dfes
9/"-)”3/ ational Alum
Y& ¥/ Bhubaneswar-751013

OP: Sripad Pujar. BVR Achar & Sujit Kumar Mohanny
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*Dimension pearamerers- Length x (botton wicth ~top widih) x height
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5.0 USE OF MINERAL AND MINERAL REJECT KA ©
/ of “INEQ ¥

a) Describe briefly the requirement of end-use industry Speciﬁcq‘{&
e

of physical and chemical composition.

The Pottangi Bauxitg Mine will be the captive mine for NALCO‘TT]'

production of Bauxitej will be consumed in the refinery plant of the Lessee

(NALCO) located at Dpmanjodi. The requirement of plant feed (Bauxite) grade

as follows:

o Table- 55:
B Particulars Grade
o _‘/\Iumina — ALOz 42.5+£2.0 %
Total Silica — SiO; 3.834+0.5%

Different grades of Bauxite from different faces will be blended into the

primary crusher at ming and dispatched to the Alumina Refinery Plant through

the Conveyor system.| Although ROM Bauxite grade over month to month

basis will be maintained to the specification of required quality on monthly

weighted average basts, occasional higher SiO; content upto 7% Silica as

encountered during mining within the ore zone will also be mined out and sent

f."“fli“, | . airium vai e
kit 5 Loubefenviatéral Before its end use:

|
|
Not applicable

to Lh(. lell'lCl y plant after blending with low

Silica Bauxite.

ietf ?bquuemcnt of intermediate industries involved in up gradation

¢)  Give detail requirement for other industries, captive consumption, export,

associated industrial use etc.

Not applicable as total mined out bauxite ore will be utilised by the lessee for

e

b

captive Lonqumplmn in l(c\m}mo refinery p ant located at Damanjodi.

Jﬁjg"f\\:% ((_]Ev l’
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d) Indicate precise physical and chemical specification stipulated hy buyers
Same as in section a above.

e)  Give details of processes adopted to up -grade the ROM to suit the user

requirement
Different grades of Bauxite from different faces will be blended into the crusher

plant at mine and dispatched to the Alumina Refinery Plant through the proposed

conveyor system.
No sub-grade material will be generated at the mine.

f)  Changes in the Specification, if any imposed by the user industries and/ or

specifications required in the case of new user industries, if any to be given.

No change in specification.

2) Efforts made for utilisation of the su b-grade mineral including fines.

Sub-grade materials will not be generated at the mine. As all ROM will be of
grade suitable for Alumina Refinery it will be crushed to -150mm in the crusher

plant at mine and dispatched to the Alumina Refinery Plant through the proposed

conveyor system. '
A s
| *ﬁﬂﬁmﬁ"outam Dzas
Xl %;)\1'%/ a7)/D.G.M. (Elect,)
\&"

S ﬁwmrm
- E-Tuzdi—lﬁqw =2 AfhEs
National Aiyiminium Company Lfi
‘ﬂw wyay/ Bhubaneswar-751013
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6.0 PROCESSING!OF ROM AND MINERAL REJECT

a) If processing/ beneficiation of the ROM or Mineral Reject is planned to be
conducted, briefly describe nature of processing / beneficiation. This may
indicate size and grade of feed material and concentrate (finished

marketable product), recovery etc.

Run-off mine Bauxite of ~800mm size will be crushed in crusher unit 900tph

capacity in to -150mm size. The crushing unit will be located on the pit top. The

crusher will bejtoothed Double Roll Crusher to be established to (a) vary set size
depending upd;n the size requirements, (b) generate minimum fines than the
other type of ?t:rush::rs and (c) prevent the jamming because of gripping of
Bauxite by the j'eetll,

b) Give a mater.nl balance chart with a flow sheet or schematic diagram of
the processing procedure indicating feed, product, recovery, and its grade
at each stageof processing.

The ROM ba{ixxite will be transported and crushed in the proposed facilities of
Crusher r’Scrq}ening Plant. The sized bauxite will be dispatched to the refinery
of NALCO at Damanjodi through a conveyor. The tentative size range at
different s['agf;:s of processing like feed and product along with the flow

diagram 1s given below:

Material Balance Chart

. Feed 3.5 MTPA, Size —=B00mm
yo tepesi o Grade ~42.5% AlbDs, 3.84% Si0;

iz a1 Alurninium Com

e/ Bhubaneswar-76101

Product 3.5 MTPA, Size ~150mm

Grade ~42 5% ALO;, 3.84% SiO;
-150mm  To Damanjodi Plant

e —

“‘"‘ o e e Recovery

SIS TS 00%

Belt Gonveyor _

However. other plant parameters like material balance, recovery at each stage

will be reviewed in next plan.

Q0 Sepend Piege. BUR ichar & Sujit Konor Vohann:
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Lt

s

. . ' ape . s /'-..-f‘."-I .."I'.'I:-.r_' L) by
¢) [Explain the disposal method for tailings or reject from the procésging < o s

A i
<N 3%
plant. R S \._ S
i ol
Not applicable i -
d) Quantity and quality of tailings /reject proposed to he disposed; size.and
capacity of tailing pond, toxic effect of such tailings, if any, with process
adopted to neutralize any such effect before their disposal and dealing of
excess water from the tailings dam.
Not applicable
€) Specify quantity and type of chemicals if any to be used in the processing
plant.
Not applicable
f) Specify quantity and type of chemicals to be stored on site / plant.
Not applicable
g) Indicate quantity (cum per day) of water riequired for mining and
processing and sources of supply of water, disposal of water and extent of
recycling.
No wet processing is proposed only size bifurcation by simple crushing and
screening. Water requirement is only for dust suppression in plant and mining
area, where about 100 cum/day of water will be used which will besourced
from the wells located outside lease arca.
A o
. e

" ‘_—FF'__'_F...--‘
' i \ o7 \ \ ?/ e Tfr“rfi!? E‘J_‘J{-"i@outam Das
P TEAY (f -—;k'«'_rT)!f'.*. G M. (Elect.)
: e ey paisien
T oy L

Divisional Furest UfJic 4
Korapuc Forest Division
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7.0 OTHERS !

a. Site services & Infrasturcture:

For proper functioning ol the day to day operation of the mine, maintenance of

machinery and servicing facilities, the following have been envisaged:

= Office of Mines h{janagcr : It is normally used as a geology and survey
office for short lt:['IT;! and long term mine planning.

* Training Centre ','an(l Library: This building will provides space for
conducting 11<11mno classes. exhibition of models and a library of journals.

* Time Office: This| building will provide facilities for attendance / time
keeping of the mim{é employees in respect of their daily joining in the mine
and leaving from lh:ve mine.

= Pit Office: Pit nf‘ﬁce, will be located close to mine workings, provides
spacc for keeping, closer co-ordination with various activities of mine

|
working.
= Central workshop and stores: All major and capital repairs including
maintenance and servicing of all mining equipment and machinery will be
carried out at the n;ﬂne workshop. The workshop will be provided with all

essential facilities different sections. All activitics of the workshop are

Soutarsaneied out under | the control of qualified Mechanical and Electrical
._cm)m GM, iEi
angineers with the 'cmplm ment of experienced mechanics and eleetricians.

Teri® < |

nindependent store for all essential spare parts is also maintained at the

f'\|015

iy
L GREELY ws.munubw:‘f 3 , ; : . :
. mine workshop. \flat.hmu\ / equipment / vehicles washing area will be

developed outside and near the garage.

* Canteen: This building provides dining halls along with kitchen room,
stores cle.

= First-aid Centre i First-aid facilities equipped with sterilized dressing
materials such as céolmn wool. bandages. iodine and antiseptic solution etc

has been provided for trgayment of the workers before hospitalization, if any

accident oce 1 the/ming.
Ity — ot

—— (S N I =
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* Fire Station: Fire fighting crew will be kept alert for [;thmgd

; i ‘r‘ ;‘
men and materials from fire hazard. | ok

le"‘ -1

f
/
* Fuel Filling Station and Lubricant Store: This <;lal1011 w 111\11 I ”'tl“x‘}. ’»’F
underground storage attached with fuel pumps and meter. [ uh1 rcant 9101 c' |“<;'
a small room which stores various lubricants to top up the equipments along
with fuel.
* Explosive Magazine & Blasting Shed: Lxplosives will be kept well away
from the work zone in two well designed licensed buildings called
magazines as per as the Indian Explosive Act.
* Water Supply: The water supply requirement, both for drinking and mine
will be initially met by sourcing water from wells from nearby villages and
later on lessee will explore to have own sources.
b. Employment potential:
Once the mine starts, it will be headed by GM (Mines) with work force as
below:
'able-56:
EH S/ Goutam Das )
SI. No. Class of personnel T Numbers ,:J.;:;H}‘:j {\,,f?f‘t ;;L:‘P‘mn
fere e fﬁ €
I Highly Skilled (Management, 24 Lt

minium Company
3

Supervisory & Clerical) 7/ Lhubaneswar-75101

. Skilled o ”

3 S€I11i—f§ki||€;(i - — -E

! B Un-skilled . i 4-
L Total T —-____7_229

ﬂ@wf?%/ o

Divisional Forest Gfficeq
— == : Koraput Forest Divisicp
OP: Sripad Pujar, BVR Achar & Srjit Kuinar Moliani 19
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Table-57: thanagemem Personnel

| s:} Administrative Post bm;:;:t)r‘\ Qualification
] General Manager (Mines) Agent Degree in Mining 1
| Engineering
2 Asst. G M (Mining)/ | | Mine Manager | Degree in Mining Engineering ]
Sr. Manager (Mining) with 1*' ¢lass Mine Manager
_ : - Certificate of competency
3 Sr. Manager / i | Safety Officer -do- 1
B Manager(Mining)
4 Sr. Manager/ Mining -do- 1
Manager(Mining) Engineer-in-
i | charge Excvn.
5 Asst. Manager(Mining) © | Asst. Mgr Degree/Diploma with 1% or 2™ 12
- class mines manager’s
l | certificate of competency
6 | Manger (HRD) | Welfare MBA (HRD) or equivalent 1
| Officer
7 Manager (Survey) : Surveyor Degree in Mining Engg. With 1
! Surveyor’s  certificate  of
P _ ' A competency
8 Manager (Geology) Geologist M. Sc. In Geology having 2
| more than 10 years of
experience
9 Manager (Systems) \ | Computer ~In- | Degree in Computer Engg. Or ]
- L Charge equivalent
10 | Manager (Mech) Competent | Degree in Mech. Engg. |
- : Mech. Ener.
I1 | Manager (Elec) - Competent Degree in Electrical Engg. 1
| Elec. Engr.
12 | Asst. Manager J Time office- | MBA (Finance) MBA(HRD) 1
) i in-charge
Total - i - i 24

Natior e & wal Workers: Contractual workers in the mine at different

% i ‘J
Gu-9aY Laubaneswar-751013 . o .
= ALRAREYATICS Will be hired as per requirement.

-~

A
N

\®

‘_J.f'}' .5}'.‘;};“!‘ ;J.-‘a_'un'. BUR defar & .S-f{,.'!—;f Ktanoar .Ur.-.";'ui."f'l‘. - 60
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8.0 PROGRESSIVE MINE CLOSURE PLAN UNDER RULE 23 m:' e
MCDR’2017 - izl TR

8.1  Environment Base line information: Lo, %

Existing land use pattern indicating the area already degraded due to
mining, roads, processing plant, workshop, township etc in a tabular form.

The total land area of the mine is 697.979 Ha and it is part of Government
forest land. Existing land use pattern indicating the area already degraded due

to mining, roads, safety zone green belt ete. is as follows.

Table-58: Existing land use

[_Type of land use Existing (ha)
Mining | 0113
Roads 1.840
Safety zone/Green Belt 23.400
Area untouched | _?2.626
w Total 697.979

‘p |‘~’T r..mjdrieswr

Water regime, quality of air, ambient noise level, flora, climatic conditions
Human settlements:

Water regime:

The drainage pattern, as indicated by the numerous streams and nalas. is of
dendritic type. A few perennial springs sprout from the hill slopes and drain
into the nearby streams. Two such perennial streams originate from the western

slopes of Sirimanda Parbat and flow to the west.

Rainwater fall in the mine will seep in to the porous strata and mined out area
with zero pollution discharge. Analvsis report of water over the years envisaged

~- that parameters of water argavell within the permissible limit.

q Ii]ﬂ ’1bﬂ;g:onaf Forest Officea

= | Korapuc Forest Division

OP: Sripad Pujar, BVR Achar & Sujit Kumar fohanty: 61
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Baseline data of t‘.nvirbnmental parameters collection is being <. _ 4
M/s Ramky Enviro Fnomeerb Ltd., Hyderabad, for EIA st Eﬁesv@eb’ F ,_."
-1 ”f’r ’.'!' ‘Q ', .-'.
Environmental Clmramc from MoEFCC, New Delhi. Air. water\{ cf pqm:’e‘ P
monitoring is undumkm quarterly as per CPCB norms. Ilowever, detalled
analysis of all the par;yneters collected season wise will be submitted to IBM
i
once the operation of mine starts.
Quality of air. ambient noise level, flora, climatic conditions, Human
settlements are discussf‘;‘d below.
|
Quality of air:
Ambient air quality ddta has been collected in the buffer zone in the nearby
|
villages for PM10 and PM2.5 as well as SOx and NOx and summary of the
. ) - .
data are given below, it can be observed that the data are well within the limits.
Table-59: Ambicent air Quality data ( pg/m?)
| :
: PM-10 PM-2.5
Location o ) ggth : ) 98t
i i Mix Percentile i VR Percentile
Pouangi 44530 523 | S18 | 200 | 241 240
Barhaparha 4851 A f . 837 . ] 939 38R 28.1
Guria 411|516 1 f 192 | 231 | 26 |
Barha marla 406 48.6 47.1 18.5 28 2279
98 Percentile i 47.1to 53.7 22.6 to 28.1
r\/ NAAQ Stundards ] 100 60
|
T Ws/Goutam Dss_ Table-60: Ambient air Quality data ( pg/m?)
' SO Nox
vt th th
inium Corfy:  Location Min | Max | o %" | Min | Max o
. whaneswar-T_ - Percentile Percentile
Pottangi 79 1112 11.1 4.1 | 17.6 72
Barhaparha 83 | 124 1.5 16.7 | 21.4 20.9
| Guria [ 63 | 106 10.5 152 | 188 18.4
Barha marla | se7 1 20 9.9 142 | 16.7 16.3
. Y8 Percentile 1© 99 t 115 @ 16.5 to 20.9
- NAAQ Standards | 80 | 80
|
LRI qﬁv)f ¥
. A
By
/‘M\Lb_f)\

U Seiperd Pujar. BUR Achar & Sujit Kumar Mahny 62
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Ambient noise level:

Flora

instantaneous source i.e blasting.

The ambient noise levels data has been collected in the buffer zone in the
nearby villages and summary of the data are given below were found within the

permissible limits of the stipulated standards.

Table - 61: Noise Levels dB(A)

NIl [ N2 N3 N | N5 | N6
Noise Pottangi Barhaparha Guria | Barha marla |
levels : lo:
Residential Soar Neay Residential
school | marker

L Min_ | 413 400 [ w5 | a5 T a3 | ata |

Max | 564 | 545 57.6, 48 |, 3638 354
| Leqday | . J— AT 523
Leq night 423 40.7 43.5 42.1 420 41

N._

surface devoid of much tree growth. However Khajur (phocnix acqualis)
bushes and patches of wild grass are seen. Slopes and valleys in the area
support the vegetation such as termination ballerina and phonix acquallis,
Mangifera indica, Artocarpus heterophyllus, Murraya Koengii. Phyllanthus
embilica etc. Wild life are not seen due to scanty vegetation in the plateau of

the area.

Climatic conditions:

The area enjoys a tropical climate. Lying at an altitude of over 1000 m. above
M.S.L.. Pottangi area has a pleasant climate during summer. The temperature
in May rarely exceeds 40°C. The winter-month are pretty cold and in

December-January, the temperature—~ofien drops down to 3° C. Frost is

QP: Sripad Pujar, BVR Adm; & Sw;r }\mm’n Mol

observed, at Umfwl;g‘ early hourg ¢ day in \\Jmu n nths. Monsoon sets
[ }/J,ia:

G3

Divisional Forest (fj

—

qq)/D.G.M. (Elect.

‘Project- Mines Division
99 HEET fefgee
iminium Company Ltc

Pottangi bauxite capping (Sirimanda Parbat) is flat land with }uﬂd"Fﬂﬁi‘f?@”“swa"m“‘“

Koraput Forest Division
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in early June and Lunllnues till the middle of October. It is severe f;ef}zlhtl\ﬁo N

minimum humidity is (hnum)) and mean maximum 90% (Auoust

\'.

u

Human sertlements:

No human scttlements! exist within the lease area. However, within 10 km

. 3 : | ; .
radius from mine lease area there are 14 villages and the demographic profile

of the villages including number of houscholds, population details are given

below: ‘
| Table-62: Population Details
S.No | Village Name No. of Total Dist
? Households | population (in km)
] Alasi ' 107 495 8.3
- § o N W o T
3 | Patalaudi 10
4 | Markar ---—-———]—---————-
5 "M_*ln"uda N 1
' Panﬂlﬂuda J| o

£

. i i . | B(nm(minud:
oA i/ sgutam jLiss :

L5

lumhl"uda L

=9 (fae@a)/D.GIM. 8
{; : v?f%?{%?:?twﬁr _'.- _'Olapaxu
aational Aluminium Co . Bandagudi |
Tf'i‘?ﬁnf Uhhbdﬂlnbwaf S“nq“:t—dq o ,::___ P
_ . 1_-2 .POEI‘II‘I“I l
i Thuria |
14 | Marla - .
Total N,

|
Public buildings, places of wiorship and monuments
|
There are no public buildings. places of worship or monuments are located
near the leasce area.

Indicate any sanctuary is located in the vicinity of leasehold

There is no sanctuary located negg the lease area.

G Seipad Pugar, BEYR Aciiar & Sufit Kumar Mohainy 64
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8.2 Impact Assessment:

The mining pits are present in the lease area serving as production benches.

The major impacts observed include soil erosion, loss of topsoil. creation of
pits and deforestation and possibility of adding silt load in the natural nallah
nearby the lease area.

Table-63: Yearwisc degradation of land

Details First Second | Third | Fourth

Mining

Dumping 1 244 | 241 | 202 | - -
Topoil stacking 1.40 1.37 2.11 3°
== o DI O | <t
St Bmldmgji___ 5.759 - = i il

i) Air quality:

The semi arid climatic condition of the area coupled with mining activities on
the top of the hills through open-cast, contributes to air pollution. The dust is

observed to be the predominant air pollutant when the mining is in operation.

[n mining area. diesel exhaust will be released from ripper dozer. shovel,
dumper, drills, compressors etc. Therefore, gaseous pollutants released {rom

the exhaust gas such as SOz, NO3, Pb and CO will be monitored and assessed.

Ambient Air Quality (AAQ) parameters such as SPM, PPM. SO». NO.. Co, Pb,
HC and dust fall will be monitored for two days in a week for 48 hours at

different stations inside lease around the ML area.

iti) Water quality:
The major impact on water pollution is due to erosion of waste dump and sub-

grade dump. oil and grease. contamination of water bodies due (o discharge of
mine water/effluent and sedimentation of the seasonal nallahs lowing nearby,

iv) Noise levels:

Noise pollution by mining activities is mainly because of excavation. handling

and transportation of ore afd overburden and operation of processing

| - _
equipment. { W Q.,-f L o2\ ¥
o N SN R o ML
ri L A =
OP: Sripad Pujar, BVR Achar ;\Sw'fr Kumar Mohann 65
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PoFatth
11245 | 26,58 | 34.70 | 34.18 | 34.66 /r/
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v) Vibration levels (due to b!gsnn 2):

N 3 s !

Very little drilling am? blasting activities are proposed and hen%c nrfa,l:major’
'# HORT S AN

impact from drilling / blasting. However. blast induced vibration studf’qs by\

reputed scientific institution will be taken up immediately after opening of the
|

mine to arrive at optl'mum charge per delay and most suitable drilling and

blasting design so as to minimise the effects of blasting on settlements which

¢ on the pcuphcrmﬂhu mining lease arca.

vi) Water regime: I

There is no seepage wiraler and there is no water table in the vicinity as the
5 w i
lowest level in mining will be well above the ground level. Monsoon water

; |
gets drained through seasonal nallahs.

vii) Acid mine drainage:

Not applicable as no adidic material is present in the mining area.

i

b.)sfdence 4

o s
WMS
IBrojdct-Ming

NGt appimi%b; Il‘t 1L Is gpencast mining in a stable arca.

vii) Socio-economics: _
|

The mining will bring éosilive effect by way of generation of employment and
business opportunities ito local people. Apart from this lessee will undertake
CSR activitics Ihcmingi on measures to improve education, health, literacy of
the people of xunoumlmo villages

viii) Historical moiuments efe.

There are no public buildingss ;ﬂaccs of worship or monuments are located

. OE»\QIM/ | 16| |19

near the lease area.

WP Sripasd Pijar, BUR Acfuir & Sujit Kaar A folwaniny 66
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Mitigative measures:

water spraying on all the roads used for hauIaLL and d\dun@m ng{»y%'lnt
: £ MOV pE VT

./:}

Plantation will be carried out as green belt all along the 1&‘%(56 /wlnd

act as wind breaks.

Water: For protection of the mining area and for arresting solid wash-off the

surface water management measures will be implemented.

Noise: The management plan for controlling noisc pollution are providing
noise insulation/padding in plants and machinery wherever practicable, hmiting
of speed of haulage vehicles/tippers, proper maintenance of noise generating
parts of the machine, provision of earmuffs to workers as a measure to protect

their ears etc.

4 _ges

. St
C_rr‘VGDt.- '—'!1'('! Das

39 "Tifl’f‘

{Elecl.j
LJIU.'SuI’rH
99 ) fafaee
um Company Ltd
-:'-'lrivwar 751013

8.3

Progressive Reclamation Plan:
8.3.1. Mined-Out Land:

Mining in this plan period is proposcd afresh and part of the mined-out pits
will be backfilled by waste. The waste and topsoil dumped temporarily for
first three years will be used for backﬁ]iing (waste overhid by topsoil) of
mined out pits in fourth and fifth year in the portion of the central block
adjacent to south block. The area choosen for backfilling will be drilled for
proving absence of any orc and this will be informed to IBM and permission

will be sought for carrying out backfilling,.

Table-64:
BACKFILLING AFFORESTATION |
Year | QTY -Tons | EXTENT-ha | NORTHING | EASTING | mRL | Arca-ha | Saplings
4 260,118 1854 | 2056316 | 707036 | 1307- | 5.62  [14,050 nos. |
2055542 | 706862 | 1338 O
5 346,500 2.79 2055693 | 707249 | 1325- | 1292 B2.300 nos |
3035525 | 706979 | 1345 | ]

8.3.2 Topsoil Management:

The topsoil will be removed and kept aside for further use as spreading over the

backfilled mined out arcas ( about 1.5

OF: Sripad Pujar, BUR Achar & Swyit Kumar A lohanty

m height) as explainec above.
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8.3.3 Tailings Dam M anagement: 7, =\

|
ik s
No proposals as no talizlﬂg dam is present or proposed.
|

8.3.4 Acid mine drainage, if any and its mitigative measures:
Not applicable as no acidic material is present in the mining area.
|
. g i
8.3.5 Surface subsidence mitigation measures:

Not applicable as the proposal is for opencast mining in a stable area.

Joled)!

| &V@Gouw T Das

39 ey (fagad) (Elect.)

iiston
t[f‘-'(?'.'-_‘m ;_\u?:!‘-..,

| et 'q'ﬁg
Mationa ALY ’

Yo 1"":!1}’ nhubanea\.mr 751013
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Table-65: Summary of year wise proposal for item No. &3

MINIHNG PLAK
Fattangi Block

Items Details Actual First | Seco | Third | Fourth | Fil{w
Position nd
Dump Area afforested (ha) - - - - -
Manage | No. of saplings planted | - £ : S i
ment | Cumulative no. of plants = T :
Cost including watch and - - - E -
care during the year
Manage | Areaavailable for - . - - -
ment rehabilitation(ha) Bl ) -
of Afforestation done (Im) - - - . . .
worked | No of saplings planted | = - 2 : : : :
out Cumulative no of plants - “ e fi= b = ] _
benches | Any other method of -- - = = - : =
rehabilitation (specify)
Cost including watch and - . 2 2 g S 5
care during the year |
Reclama | Void available for - - - - 18.54 | 2.79
tion Backfilling — in ha
and Void filled by - - - - 18.54 | 2.79 .
Rehabili | waste/tailings(in Ha) B _
tation Afforestation on the - [ - - - 562 | 12.92 -
by  backfilled area B
backfilli | Rehabilitation by mdkmu -- < - z = 5 £
ng waterreservoir | IR R U R R .
Any other means — Year wise data g l\ en below in a seperalc. tahle
Consrtuction of protective
__ | measures 4
Rehabili | Area available (ha) = - - = = = e
tation Area rchabilitated - = - - = I = Wmtaoutam Das
of waste | Method of rehabilitation | - | - - - . —mi—;—g,lﬁm)m'gm Lt )
; F i'CjECi-MII‘IEb Division
land A TgHtaEe Free faftee
within Natiopal Alurinjum Company Ltd
lease HS¥9Y Bhubjaneswar-751013
Others Greenbelt plantation-(ha) -- 5.76 | 9.07 | 857 = f = -
(specify) No. of plants 14400 [ 22675 [ 21425 T . T .
Env. monitoring Will be carried out as per guidelines
Year Items Dimension™ B Location
| 23mx(1-3m)x2m | Near BP 91
F Stone Masonry | 235 mx (1-3m) x2m | South block southern valley )
1 Check dam i ’?5 mx(1-3m)x2m | Near BP 8
R _ ‘?5 mx(1-3m)x2m Near BPSS Western valley
S E?ﬁl‘l_lllwl:lﬂ We_l!l ,189|11 X (2m-Im) x Im Western side of Proposed Dump
T | Retaining Wa 4 IOm X (2m-1m) x Im | Western side of Proposed Dump
| Garland Drain_| 2470m x (2m-1m) x Im_| Around the proposed working Pit-South block
Garland Drain | 394mx (2m-Im) x_ Em ‘Western side of Proposed Dump
Garland Drain 413mx (2m-Im) x Im | Eastern side of proposed Dump
5 25mx(1-3m)x2m Near BP 81- outside lease area
(E_, Stone Masonry 25 m x (1-3m) x 2m Western side of Proposed convevor belt-
a Check dam o western valley
[\)f 251 m x2m | Eastern valley ol West Extension Block

*Dimension par mge!us Lenth x ¢ !’iam i width ~top widihy) x heigln

/.J‘J\

\‘°’

OF: Sripad Pujar, BVR Achar & Sujit Kumar .\fm’?;‘u:'.r}f' )
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8.4 Disaster Management and Risk Assessment:

No high-risk accidents yr_ anticipated, as the project is an oper

Ca
operation in a stable area ‘free from land subsidence, earthquake etc & 2\
case of any eventuality, th(. designated Mines Manager will be mal&g\
situation. e will be hdvmg communication facility and a Jeep at his d15p0§11
which will help in evacuating persons involved in any accidents. After the start of
the mine, all statuory pcr;sonnel like Mines Manager, Mining Enginer, Geologist

will be appointed and infgrmed to IBM.

()rganis;m'ion chart for Disaster Management

|
General Manager (Site Main Controller)

o

Asst; Gen. Manager(Incident Controller)

% | l
{\ ; Sr. Manager

T T Goytarm - (mines)‘— Safety
39 RIVEYF (fazgy) ! Officer
Frx.{ ‘a-;"-f ‘Jﬁfpu g .

}
| Siren
i Operator
| | 1 |
Search & Rescue Roll call Emergency Public
Team Coordinator Control Team Relation Officer
b A

8.5 Care and maintenance during temporary discontinuance:

During such time. the area will be closed at gates and temporary staff will be

arranged lor care and maintenance
] :

f“@f“’h\ﬁ R

QF: Sripad Pidar, BUR Achur & Sufit K Wiy 70



werenl fAY NALLD MINING PLAR

Pottangi Block \|

A Maveatna Cempany

8.6 Financial Assurance:

Details of land use proposed for mining and allicd activiticy -wwardm'g ’-‘ e

'-.‘ ST e s

given below.

Table-66:
Sl Area put Additional Area Net area
n on use at requirement Total considered as considered tor |
Head start of MP | during plan Area fully reclaimed calculation
(la) period (Ha) & rehabilitated (Ha)
(Ha) . (Ha)
L{ Areaundermining | 46113 | _ sl IR ]
_2 | Storage fortopsoil | - | 2.3¢ 2390 | - ; . 2.390
3| Waste dump site L 2840 - [ ?840
_._4_ Mmeral  storage . e s et s o .- - I =
5 | Infrastructure- Warkqhnp - 33.839 33.859 | - 33.839
|| Admin. Buildingete I S SR (.
6|Roads | 180 | 1430 | 16ds0 | - 16.150
_8 | Tailing pond SV AN SOUUN. .. S . e
_9 | Effluent treatment plam | - - - -
10 | Mineral separation plant - 10.230 10.250 - 10.230
| (Primary crusher with conveyor) |
I | Townshiparea Niieeys ™ = e
12 | Green belt/ Safety Zone 12340 - 23.400
Others ssall ' —
13 | Power Corridor 12400 | 12.400 N (S 0.\
Unused 672. 6’?6 122029 | 550.597 5 - -
Grand Total 697.979 697.979 147.382

The total area under utilization at the end of this plan period will be 147.382 ha.
So, Financial assurance calculated for this area @Rs.3.0 lakhs (as per Rule 27 (1)
of MCDR -2017) will be Rs.442.146 lakhs. Finacial Assurance in the form of a
bank guarantee for this amount will be submitted to WGIBM Bhubaneswar {Lv-_’:

) ) D T
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SRIP PUJAR B.V.R. ACHAR SUJIT Kr MOHANTY
QUALIFIED PERSON QUALIFIED PERSON QUALIFIED PERSON
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ATerent (A) NALCO

CONSENT LETTER/ UNDERTAKING/ CERTIFICATE

01. The Mining Plan of Pottanél Bauxite Mine of M/s National Aluminium Company L‘EU gfre?i;n*”_/;/
area of 697.979 ha located in Pottangl Village of Pottangi tehsil, Koraput Dist., Odisha under - Rule
16(1) of Minerals (other than Atom:c and Hydrocarbons Energy Minerals) Concession Rules 2016
has been prepared by Sripad Pujar, BVR Achar & Sujit Kumar Mohanty. This is to request the
Regional Controller of Mines,%lndian Bureau of Mines, Bhubaneshawar, to make any further
correspondence regarding an\; correction of the Mining Plan with the said qualified persons at
the address below:

SRIPAD PUJAR | B.V.R. ACHAR SUJNIT Kr MOHANTY
Chaithanya Geo Lynx, Chaithanya Bhavana,
Annapurna Badavane, HOSPET - 583 201.
Ballari Dist. Karnataka State.
We hereby undertake that alllmodifications / updating as made in the said Mining Plan by the
said qualified persons be deemed to have been made with my knowledge and consent and shall

be acceptable on me and bindfng in all respects.

02. It is certified that the CCCM Circular No-2/2010 will be implemented and complied wnh
when an authorized agency is approved by the State Government.
|
/ 03. It is certified that the P:rogressive Mine Closure Plan of Pottangi Bauxite Mine of M/s

National Aluminium Companyi Ltd over an area of 697.979ha complies with all statutory rules,
zro/regulations, orders made by the Central or State Government, Statutory organization, Court etc

. "xéh?éh have been taken into cc;msnderatson and wherever any specific permission is required the
ect-Mins

Iesseﬁmlirappmach the concerned authorities.

vitfium Cornpany i

g ¥EY baubaneswar-751013 |

e information furnished in the Progressive Mine Closure Plan is true and correct to the best of

my knowledge and records. _Furlher, all the measures proposed in this closure plan will be
implemented in a time bound Imanner as proposed

04. The provisions of Mines A!ct, Rules and Regulations made there under have been observed
in the Mining Plan over an area of 697.979ha, in Pottangi Village of Pottangi tehsil, Koraput Dist.,
Odisha, belonging to M/s Nati.onal Aluminium Company Ltd and where specific permissions are
required, the applicant will approach the D.G.M.S. Further, standards prescribed by D.G.M.S. in
respect of miners’ health will be strictly implemented”.

- | \ _
Date: .7 »¢\% \} {\.y pTE-

“'\Ci\\
“‘\ w.? ‘\:“c.“
ML A
Place: Bhubaneshwar Sanjay Krishna Patel dl l (Z{‘:ﬁ:
] General Manager (Tech), NAf(‘.‘O 'C.r“‘,'ﬁ\oﬁ‘
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CERTIFICATE FROM QP

The provisions of the Mineral Conservation and Development Rules
2017 have been observed in the preparation of Mining Plan of
Pottangi Bauxite Mine over an extent of 697.97%ha located in
Pottangi Village of Pottangi tehsil, Koraput Dist., Odisha and
whenever specific permissions are required, the lessee will approach

the concerned authorities of Indian Bureau of Mines.

The information furnished in the Mining Plan is true and correct to

the best of our knowledge.

l @&gﬁ/ e
/S\II{_IF PUJAR

B.V.R.ACHAR  SUJIT Kr MOHANTY
Qualified Person Quallified Person Qualified Person

Place: Hosapete
Date: 16.07.2018 4 !
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Pottangi Bauxite Mine, NALCO - Photographs of Lease area
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Pottangi Bauxite Mine-NALCO ) /é?ﬁ i.ij}
Photographs of few boundary pillars /D o .
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