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INDIAN BUREAU OF MINES

Mines Control & Conservation of
Minerals Division (Ceniral Zone)

T/ Nog | 4(3)/2005-MCCM(CI/MP-18 == Dated _.6_ b)260 s—

To.
Shri Ashok Agrawal,
Chief Executive (Mines),
M/s Ferro Alloys Corporation Ltd.,
Laxmi Bhawan,, Kuans,
Bhadrak-756100, Orissa.

Sub. :Approval of Mining Plan including Progressive Mine Closure Plan of Bhimtangar Chromite
Deposit over an area of 23.800 hectares in Jajpur district of Orissa State in favour of M/s
Ferro Alloys Corporation Limited, submitled under rule 22 of MCR, 1960,

Reference:- 1.Your letter No. KCM/A-3/2640/05 dated 29.7.2005.
2. This office letter of even no. dated 20,9.2005
3. Your letter No, KCM/SRGM/2987/2005 dated 24.9 2005
4. This office letter of even no. dated 4.10.2005.
5.Your letter No.OCM/G-4/863/05 dated 3.10.2005.
Sir,

In exercise of the powers conferred by Clause (b) of Sub-Section(2) of Section 5 of Mines &
Minerals (Development & Regulation) Act, 1957 read with Government of India Order
No.5.0.445(E) dated 26.4.1987, | hereby approve the Mining Plan including Progressive Mine
Closure Plan of Bhimtangar Chromite Deposit over an area of 23.800 Hectares in Jajpur District of
Orissa in favour of M/s Ferro Alloys Corporation Ltd. submitted by you, for grant of mining lease
under Rule 22 of MCR 1960, on the following conditions :-

i) This mining plan is approved without prejudice to any other laws applicable to the
mine/area from lime to rime whether made by the Central Government State
Government or any other authority.

ii}) It is clarified that this approval of the mining plan does not in any way imply the
approval of the Government in terms of any other provisions of the Mines and
Minerals (Development & Regulation) Act, 1957 or the Mineral Concession Rules,
1960 and any other laws.

iii) It is further clarified that this approval of the mining plan is subject o the provision
of Forest (Conservation) Act 1980, Forest Conservation Rule 1981 and other relevant
statutes, order and guidelines as may be applicable to the lease area from time (o time.

iv) It is further clarified that the approval of Mining Plan is subject to the provisions of
the Mines Act 1952 and Rules & Regulations made there under including submission
of notice of opening, appointment of Manager and other statutory officials,

& o qfam, ¥ #1% ath Floor, *D° Block F79™/ Phons ; 2565603, T/ Fax : (0712) 25635603
ifaer waw, fafew ars, A197-440 001 e-mnittl : com_cz@ibm.mah.nic.in

Indira Bhavan, Civil Lines, NAGPUR-440 001 A% © a9t/ Gram : MINESBURO
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Encl: Two copies of approved mining plan,

The mining plan is approved without prejudice to any order or direction from the
Court of competent jurisdiction.

Your atlention is invited o the Supreme Court interim order in W.P.{C ) No.202
dated 12,12.96 for compliance. The approval of Mining Plan is, therefore, issued
without prejudice 1o and is subject to the said directions of the Supreme Court as
applicable.

The lessee should submit the financial assurance o the Regional Controller of Mines,
Indian Bureau of Mines, Bhubaneswar before executing the mining lease deed as per
Rule 23(F)(3) of Mineral Conservation & development Rules, 1988, -

A copy of Environment Impact Assessment — Environment Management Plan (EIA-
EMP) as approved by MOEF (Ministry of Environment & Forest) shall be submitted
to IBM immediately after approval of MOEF.

The Environmental Moniloring Cell shall be established by the company. This
Environmental Monitoring Cell of the company, shall continue monitoring ambient
air quality, dust-fall rate, water quality, soil sample analysis and noise level
measurements al various stalions established tor the purpose both in the core zone and
buffer zone as per requirement of Environment Guidelines and keeping in view [BM's
circular No.3/92 & 2/93 season wise every year or by engaging the services of an
Environmental Laboratory approved by MOEF/CPCB. The data so generated shall be
maintained in 4 bound paged register kept for the purpose and the same shall be made
available to the inspecling officer, on demand.

A bench level study together with Pilot Plant level testing for low grade ore shall be

carried out within six months from the date of execution of M.L. and the report of the
same shall be submitted 1o the Regional Controller of Mines, [BM, Bhubaneswar.

Yours faithfully,

(C.P.Amb
Chief Controller of Mines

Copy for information to :

1. The Director of Mines Safety, Directorate General of Mines Satety, Bhubaneswar Region, 136/A,
Saheed Nagar, Bhubaneswar, alongwith a copy of approved Mining Plan.

2. The Director of Mines, Directorate of Mines, Government of Orissa, Heads of Department
Building, New Capital, Bhubaneswar-751001

3, Shri MLK, Pujari, Sr. General Manager & RQP, M./s FACOR Lud., Kathpal Chromite Mines, Post-
Kalarangiatta-775028, Dist. Jajpur.,

(C.P.Ambesh)
Chief Controller of Mines
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FACOR

PROPOSED BHIMTANGAR CHROMITE MINES
MINING PLAN

ALONGWITH
PROGRESSIVE MINE CLOSURE PLAN

(23.800 HECTARES OR 58.81 ACRES )

SUBMITTED FOR APPROVAL
(By competent authority, Indian Bureau of Mines )
UNDER RULE - 22 (4)
MINERAL CONCESSION RULES - 1960 (REVISED ~ 1988 )

#This mining r:lan iz approved subiect

to 't;w cordil] .."|f;'.-.’~u; ations indicated
in the Mining_| i u.J proval letter No.
314 03 ) 20n=meem i g £ 1o 05

FERRO ALLOYS CORPORATION LIMITED
CHROME ORE MINING DIVISION

L ZPEE

APPROVED 23,9.2005

__ HEmaH “mm
, Chief Controiler of Mines
W Wi R, AR,
“an Bureau of Mines, Nagpur.
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FERRO R FACOR

ALLOYS Efiﬁf"“gsﬂ?ﬁh?"3’53'5?;*%311 CHROME ORE MINING DIVISION
CORPORATION Fax ' 06784.251782
E-mail . b1s_facor1ﬁﬂﬂsancharnet.in
LIMITED 23.9.2005
CONSENT LETTER FROM APPLICANT

The ™ MINING PLAN" in respect of "BHIMTANGAR' area
for 23.800 Hectares, Mineral, “"Chromite”, District -
Jajpur, State - Orissa, has been prepared by Sri M.K.Pujari,
Regd.No, RQP/CAL/239/96/A.

We request Reglonal Controller of Mines, Bhubaneswar to
make further correspondence regarding ™ Mining Plan "
with the said recognized person in his following address : -

Srl M.K.Pujari

Sr.General Manager

M/s Ferro Alloys Corporation Limited

Kathpal Chromite Mines

Post : Kalaranglatta - 755 028 . _ .

Via : J.K.Road NS Aiam
Dist. : Jajpur (ORISSA) APPROVED

1 hereby undertake that all the modifications so made in the
‘Mining Plan’ by the recognized person be deemed to have
been made with our knowledge and consent and shall be
acceptable to us and binding on us in all respect.

Signature of the .="; WE
Applicant (in full) %}}m {/

Name in full
(in Block letters) ( ASHOK AGRAWAL )
Address ! Chief Executive (Mines)

Ferro Alloys Corporation Limited
Laxml| Bhawan, Kuans,
BHADRK - 756 100,

REGD, OFFICE - D.P NAGAR, RANDIA - 756135, DIST- BHADRAK (ORISSA), PH @ 240272, 240320, E-MAIL - bls_facorccp@sancharnet in, FAX NETR4-240626
BRANCHES ' BHUBANESWAR, BOMBAY, CALCUTTA, MADRAS, NEW DELHI, NAGPUR, VISAKHAPATHAM
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Laxmi Bhawan, Kuans
Bhadrak - 756100 FACOR

CHROME ORE MINING DIVISION

Dist. Bhadrak, Orissa, India
Phone ' 251312, 250598, 250311

CORPORATION Fax ' 06784-251782

LIMITED

E-mall : bls_tacori6B@sancharnet.in

CERTIFICATE

The " MINING PLAN “ of proposed Bhimtangar Chromite Mines has
been carried out for the Extracion of Chrome Ore from the
BHIMTANGAR CHROMITE MINES, located in Sukinda Taluk of Jajpur
District in ORISSA, in accordance with the guide lines issued by the
INDIAN BUREAU OF MINES. This has been prepared by M/S FERRO
ALLOYS CORPORATION LIMITED, by SRI M.K.PUJARL

It is certified that, the provisions of Mineral Conservation and
Development Rules, 1988 have been observed in the preparation of the
“ MINING PLAN" and wherever specific permissions are required, the
applicant will approach INDIAN BUREAU OF MINES,

It is also certified that, provision of Mines Act, Regulation, Rules and
order made there under have been taken into consideration while
preparing the said “ MINING PLAN ~,

ey e Ll L=

S |
aperOVED

The informations furnished in the “ MINING PLAN ” are true and
correct to the best of my knowledge.

Date: 23.9.2005 (M.K.PUJARI)

Senior General Manager
Regd NoRQP/CAL/239/96/ A
Validity Date : 15 May 2010

REGD CFFICE DP NAGAR, RANDIA - 756135, DIST- BHADRAK (ORISSA), PH | 240272, 240320 E-MAIL bis_facorccp@isancharnel.in, FAX (08TEA- 240626

BRANCHES 'BHUBANESWAR BOMBAY CALCUTTA. MADRAS. NEW DELHI NAGPUR VISAKHAPATHAM
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(FACOR)

BHIMTANGAR

MINING PLAN

®eod. No. ROP/CAL/229/981A
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TEXT INDEHU
S1. Point . PAGE
No. Ho. Pescription From Ta
1. - INTRODUCTICN 1 12
-m_,
b 1 GENERAL :- 13 1e
3. 1{a) Name of the Applicant, 13 14
1(b) Status of the Applicant, 15 =
He) Mineral intends to mine, 15 -
1{d) Périod for Mining lease applied, 15 -
1{e) Name & Address of the R«Q.P. 15 -
1{£) Hame of the Prospecting Agency, 16 -
1(g) Reference of consent letter from Gove. 16 =
3. 2. LOCATION & ACCESS IBILITY :w 17 20
2(a) Details of Area. 17 18
2(b) General location & vicinity Hﬂp.m;ﬂ‘:_ o 18 -
3
APER( -
4. 3 GEOLOGY & EXPLORATION i= 21 53
aial Topeography & Ganeral Geology. 21 33
Ith) Uetails of Exploration carried out in 33 34
the Area.
3lel Geoloyical sections an a Scale 1 : 2000. 34 -
3(d) Year-wise rutura programuwe of Exploration, 35 36
ifa) Geoloyical & Recoverable Reserves & Grade 37 46
Cut off Grade - Availability of Resources
in the lease hold area.
& o
Sa q. MINING := " 54 a6
4{a) Method of dovelupingfuaqpizé the deposit. 54 65
4(b) Fuantum of Devel cpment & tonnaye-& grade &5 67
of production @xpacted pit-wise.
di e} Individual year-wise Plan & secticns ] -
4(d} Composite Plan & section showing pit 1ayout| &s -
dumps, stacks of ]low grade mineral.
4(e) Froposed rate of production & expected life, 69
s L mwf'? FERRD ALLOYS CORPORATION LRI TED == =
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BHIMTANGAR

MINING PLAN
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Text Index
{41 )
ii: Pu;:? Description erimh ¢ :n
4a(£) Conceptual Mining Plan. 69 76
4{(g) Opencast Mines. 77 79
4(h) Underground Mines. 79 -
4(4) Extent of Mechanisation. 80 -
6. 8. BLAST ING := 87 89
S(a) Blasting Parameters. 87 a8
5(b) Type of Explosivas. 85 =
5(e) Powder Factor, 8a -
5(d) Need for Secondary Blasting. 89 -
5(a) Storage of Explosives, 89 -
A
7. | &. MINE DRAINAGE := APEF
6{a) Lepth of Water Table. 80 -
&6(b) Werking level Vs water table lavel. 20 -
6(c) guantity & Quality of water to be encounterk 9 93
ed.
8. Ts STACKING OF MINERAL REJECT AND DISEEE&E 94 99
OF WASTE :=-
?{a]‘ Rejects of Five years alongwith top soil & 94 95
Sub Suil - Nickeliferrous limonite and its
stacking.
7{b) Land choosen for disposal of waste with 96 -
propesed justification.
7{e) Stacking of mineral rejects and disposal 97 59
of waste.
9. a. USE OF MINERAL := 100 101
8(a) End use of minﬂral 100 -
(b} Mineral specifications stipulated by Buyer| 100 101
8({e) Blending of ore 101 -
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BHIMTANGAR

MINING PLAN

Text Index ...

{ 4441 )
5l. |Point PAGE
Ho. Ho. Descrii’tion From To
9(a) Site Services. 102 105
9{b) Employwent Potential. 105 102
1. 10. MINERAL PROCESSING = 108 -
1% | $1a ENVIRONMENTAL MANAGEMENT PLAN :- 109 221
e e e et
11({a) Base Line Data. 109 140
11(b) Environmental Impact Assessment. 141 148
11(e) Environwental Mana gement Plan. 149 166
11(d) Monitoring Schedule for different 167 -
Environmental components.
i
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wm. . Pojard,
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FERRDO ALLOYS CORPORATION LIMITED

nnP/CALJ232/96IA




(FACORY

fp v
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MINE CLOSURE PLAN
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T-EXT INKNDEX

i :i; P;i?t Desecription rr:uh . io
1. 1.0, INTROOUCTION :w 2322 229
2 1.0. Name of the lessge, location, lease area 222 223
- etc.,
1.1, Reasons for Closurae. 223 226
1+2 Statutory Obligations. 226 229
2 2.0. MINE DESCRIPTION :- 230 234
2.1, Geology. 230 29
2.2, Reserves, 232 -
243, Mining Method. 233 234
2.4, Mineral Beneficiation. 234 -
3. 3.0 REVIEW OF IMPLEMTNTATION OF MINING PLAN 233 -
SCHEME OF MINING INCLULING PIVE YEARS
PROGRESSIVE CLOSURE PLAN UPTO THE FINAL
CLOSURE PLAN OF MINE k-
_ 4. | 4.0, PROGRESSIVE MINE CLOSURE FLAN i- 236 | 259
4.R. Mined out land. | 236 239
el Water Quality Management. 239 244
4,3, Alr guality Managewent. 245 248
duds Waste Managewsnt. 248 250
4.5, Top seoil Management. 250 -
4.6, Tailing Dam Management. 251 -
4.7, Infrastructurae. 251 253
4.8 Lispesal of Mining Machinery. 253 254
4.9, Safety & Security. 254 255
4.10. Disaster Management and Risk'Assesgment. 255 257
4.11. Care & Maintenance during Temporary | 258 259
discontinuance.
0
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BHIMTANGAR PROGRESSIVE _
HMINE CLOSURE PLAN
Text Index --
T { v )

5l. | Point PAGE
No.-| Na, Description From To
o 5.0, ECOHOMIC REPERQSSIQ&S OF CLOSURE OF MINE 260 263
AND MAN POWER RETRENCHMENT :-
]l 5t Number of local residents employed in the 260 -
mines.
5.2, Compensation given to & ployees upon 260 -
Closure of mines.
5.3. Satellite occupations connected to the 260 281
mining industry and its chances of
continuation.
5.4. Continute engayement of employees in the 261 -
rehabilitated status of mining lease
arez and any other permanent activities.
E5.5. Envisaged repercussions on the axpecta- 262 263
tion of the socdety around due to
Closure of mine.
6. 6.0, SCHEDULE FOR ABANDONMENT :w 264 | 272
6.1, Time schedule for plantation at dumps 265 -
and other non-dumping areas.
6.2, Time Schedule for Permanent Barricading 266 -
. of excavation/depression/water resarvolr,
6.3. Time Schadule for walling/covering of 267 -
underground openings,
6.4 Time Schedule for Stabilizing Drain. 267 268
6.5, Time Schedule for Demolishing of infra- 268 -
Btructure.
6.6, Time Schedule for ensuring Bio-growth 269 -
of water reservoir.
6.7 Time Schedule for Hithdrawal of machinery 270 271
and equipments.
G.8. Time Schedule for construction of stone 272 -
embankment around waste dump.
.3 Time Schedule for Manpower and other 272 -
resources required for completion of
proposed job.
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FERRO ALILOYS CORPORATION LIMITED
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Ho. e Description Fresl To
7 Talya ABANDUNMENT COST - 273 276
Tala Cost of Plantation. 273 -
r AP Cost of permanent Barricading of excava- 273 275
- tion/Depression/Water Reservoir.
7:3. Cost of Strengthening of storm drain and 275 -
garland drain.
Tedo Cost of Hi-growth of water reservoir. 275 -
7455 Summary detail® of Abandonment cost. 276 -
8. 8.0. FINANCIAL ASSURANCE ;= 277 278
M
i1, Area for Financial Assurance. 278 -
9. 9.0 CERTIFICATE :- 279 -
10. |10.0. PLANS & SECTIONS ETC. :a 280 -

= FERRC ALLOYS CORFPORATION LINMITED




& FACOR

BHIMTANGAR MINING PLAN
{ vii )
AMMNEXURE I M D E K
Sl«| Annex. P AGE
’ o Riis Description From To
_ INTRODUCTION :-
1. I=1 State Govt. letter No.12424 dtd 3.11.2001 3 5
reg. allotment of the lease area(39.318 Hett).
2. | 1-2 I BM letter No.314(3)/2002-MCCM(C)/MP=-9 6 7
dtd 17.10.02 regarxding approval of mining
= plan. (31.318 Hects.).
3. | 1-3 FACOR'S letter No.KCM/A=-3/1410/2003 dtd. 8 -
29.9.2003 regarding reqgquest to IBM for
approval of the Modified Mining Plan.
4. I-4 FACOR'S letter NoO.KCM/88/BM/2004 dated 9 10
18.1.04 regarding regquest to State Govt.
for split up the propesed lease area
into two parts.
5. I-5 State Government's letter No.IV(G)SM=1/ 1 -
2005=-8028/5M dtd.10.6.2005 regarding
approval of the split up area of the
proposed lease into two parts.
6. I-6 FACOR's letter No.KCM/A-3/ /05 dtd. 12 -
«7.2005, regarding request to IBM
for withdrawal of our letter No.KCM/A-3/
1410/2003 dtd.29.9.2003.
. LOCATION & ACCESSIBILITY -
7. LA=-1 Boubdary description & Land Schedule 18 20
of the proposed lease area (split up
aresa DE 23150’0 cht-].
GEOLOGY & EXPLORATION :i=
8. GE=1 Statemant showing Bore hole intersection 47 -
of ore body.
9. GE=2 Physical Properties of Chromite. 48 -
10 GE=3 Fhysical Properties of Rock. 43 -
11. GE=4 Chemical analysis of different formations., 50 -
12. GE=5 Year-wise future prograumme of exploration. 31 -
13. GE=-6 ierox copy of the Sharma Committee Report 52 -
Page No.2897 (Details of guarries)
14. GE=7 Mineable & Recoverable Rgserves of Band-I 53 -
within the lease hold area of FACOR.
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= of development pgogramma for first
5 vears.,
17.] M-3 Requirement of Machinery Calculations. B3 84
18. M=4 I..ist of Mining Machinaries. 85 -
19. M=5 Overburden Bench Design (Machinery) . 86 -
ENVIRONMENT :=
20 4 E-1 Details of surface water bodies. 168 -
2. E-2 Plant species found in Core zone. 162 171
22. E=3 Classification of Buffer Zone Flora. 172 175
23 E-4 Quantitative structure of Plant commu- 180 184
nity (tree) of Buffer zone.
24. E-5 List of Wild life available in Bufferzone. 185 189
25. E=G Alr quality monitoring results {aaQ) . 150 -
26. E=7 Alr Quality monitoring results{work Zone) 1981 =
27. E-8 Sound pressure level measSurement. mﬁj;q_ﬁ-‘lﬁz -
28, E-2 Seasonal Variation of Noise 1wel-m‘ﬁ9nyt[§;3 194
Wat ar Ealitz Analysis =
294 BE=10 ~dox BEffluent water. 195 -
30« E=11 -do- Pond water. 196 =
3. E-12 ~do- Surface run off. 197 -
32. E-13 = O Tisco Mines Discharge. 198 -
33. E-14 =do- Damsala nala upstream. 198 -
34. E-15 -do- ~do- downstream. 200 -
35. E-16 = d 0= ~do~- nearer to project. 201 -
386, E-17 =do- Open well water, 202 -
3a7. E-18 -do= Tube Well water.(Bhimtan.)203 -
38, E-19 =dom=- =d o= (Kalarangi) 204 -
39. E-20 -do=- =-do- (Ramsol) 205 -
] 40 . E=-21 , ~do=- ~do= (Kusumundia) 206 -
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(Kathpal Mines).

42. E-23 =do~ Tube well water Ostia. 208 -

43. E-24 =0 O =do- Tarini Temple, 209 -
I Tisco Market.

44. E-25 Temperatures recorded during the year 2004. | 210 -
45, E=286 Relative Humidity - 2004. Z2n -
46, L Rain Fall Data (1992 - 2004). 212 -
47 E-28 USBM & DIN 4150 STANDARUS FOR VIBRATION 213 2344
48 . E-29 Details of Blast vibration studias. 215 -
49. E=~30 Valuaes for underground blasting. 218 -
50 . E-31 Generation & Utilization of Top soil & 217 -

Sub so0il.

3. B-32 Afforestation prograume for initial 5 years. 218 -
52, E-33 Afforestation programme for the conceptual 219 -

period.
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54. | Mc-1 Annual Water Balance Chart. 281 -
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&
PROCRESSIVE MINE CLQSURE PLAN
Frm S e T Sr— H_'__'_ i ————————————— .
(=)
DEAWINGS I N D E ¥ -
S1l.| Drawing - Folder Refa-
No. HG,. JeRGrAPELem No. rence
1] DR=A Lease Map. - - 16" = 1 Huﬂ I‘ H'upv
Xerox co of
3* %B:EI Gunci].mng:i::gr mapug? éﬂﬂﬁdﬁap T : 11000 1 M.P.
Blogck = (collected From
Sharma Committee Report).
i QR=1 Key Plan. 1 : 50000 2 M.P. &
PR CsBs
4) DR=2 Surface Plan. 1 : 2000 2 =dg=
5) DR-3 ‘surface Geological Plan. 1 : 2000 2 -do-
&) DR=4 Bore Hole sections. 1 : 2000 2 M.P.
7] DR=5 Transverse Sections. 1 : 2000 2 M.P. &
PIHIC'PI
8) DR=- 63 Longitudinal Section show- 1 : 2000 2 =do=
ing geclogical reserve
estimation.
2) LR-68 Lonyitudinal section show- 1 : 2000 2 ~d o=
ing the parameters as con-
sidered for estimaticn of
mineable reserve.
10) DR=7 Year-wise Excavation sec. 1 ¢ 1000 M.P.
11)to| DR-B(a)< Individual Year-wise exca- 1 : 1000 M.P.
15} 8(a) vation plan & section (for
FIVE vears).
16) DR=-9 Conceptual Plan. 1 : 2000 4 M.P, &
P.M.C.P.
17) DR=10 Conceptual section. 1 : 2000 =do=
18) DR=11 Environment Plan. 1 : 5000 M.P,
19) DR=12 Environmental Manhageament 1 : 2000 5 M.P. &
Flan- B.M.C.P,
20) DR=-13 Dump Plan & Sectien 1 : 2000 5 "
M.P:, = Mining Plan
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BHIMTANGAR MINING Pl AN !

INTRODUGCT ION

FERRU ALLOYS CORPOUATIN LIMITED has been struggling
for years to get a Mining Lease area of CHROMITE as t h e
production capacity of thelr existing mining lease areas,
which are being worked to its fullest capacity, is far less
gquantitatively and gqualitatively coampared to the reguirement
of their captive Plants, basically due te thin deposit, ine-
ferior grade, highly complicated geoleoglcal structure and
limited strike length of the existing lease hold areas.
Therefore, FACOR had appiied for mining lease area near
KALARANGIATTA village (BHIMTANGAR) earlier held by TISCO. In
pursuance of z SUPREME COURT Judgement, 39.318 hectares of
area, out of the old TISCO lease area was earmarked to be
granted to FACOR. To that effsct FACOR received a letter
N0.12424/1IV/(G)SM=12/2000 dated 3.11.2001 (copy is ENCLOSED ag
ANNEXURE -~ I-1 (Page No. 3=5 ) which requires submission
Of an approved MINING PLAN from Indian Bureau of Mines. In

pursuance of the said letter, Mining Plan was approved from
I B M, vide latter No.314(3)/2002/Mcam(C) /MP-9 dtd 17.10.02
lcopy enclesed as ANNEXURE - I-2 (Page No. & & 7 ),

Meanwhile, Steel & Mines departuent, Government of Orisga
challged the boundary and hence a modified Plan was submitted

Ec I B M for approval vide letter No.KCM/A-3/1410/2003 datad
29+942003 (copy of the same is enclosed herewith as ANNEXURE- I-3
( PFage No. 8 )+ Subsequently, it was noticed that about
5.726 hectares of forest land exists inside the 39.318 heets

of lease area proposed to be granted. Since Forest De-reser-
vation permission would take a long time, FACOR's urgent need
of chromite ore for its Planis, it was degided to approach
the Government Ffor Split up of the Mining lease bgtwam
forest and non-forest area. Acceordingly, an a.pplication

vide letter No.KCM/BB/BM/2004 dated 18.01.2004 (copy of wh.‘.*ch
is enclosed herewith as ANNEXURE - I-4 (Page No. 9 & 10 )

was made to Steel & Mines department who vide letter No.

IV(G)SM-1/2005~6028/SM dtd 10.6.2005 (copy of which leﬁﬂclmeq?

=== FERRQ ALLOYS CORPORATION LIMITED s r’fuq{-'h
_ EEI e
N P,  Chief Controller of Mines
RBepd. No. ROP/CAL/239/96/A T b ity

W¥an Bureau of Mines. 1o
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as ANNEXURE = I-5(Page No. 11 ) agreed for such split up.

In pursuance of the said letter, this MINING FLAN has been
prepared and is being submitted to Indian Bureau of Mines

for approval. Meanwhile, vide our letter No.KCM/A=3/286i%/
05 dated &% 7,2005 (copy of which is enclosed herewith as
ANWEXURE = I-6& , page Mo. 12 )}, we have sought withdrawal
of vur letter No.KCM/a-3/1410/2003 dtd 29.9.2003 seeking
approval of Modified Mining Plan.

It may be noted that the MINING FLAN as approved by
Indian Bureau of Mines for proposed Bhimtangar area vide
letter No.314(3)/2002/MCCHM(C)/MP=9 dtd 17.10.2002 had the
provision to occupy only 21.640 hectares of land (out of
39+318 Hectares) within which opencast mining and waste
dump and all other infrastructures including Road and Drain
was designed. The virgin land of 17.678 hectares was left
out since primarily it contained forest land. Now in the
split up of the former proposed lease area of 39.318 hectares,
23.800 hectares is the one part, wherein earlier 21.640 hects.
portion was kept intact just a® such for various mining a n d
allied activities. The additional 2.16 (23.B00 = 21.640
= 2.16 hects) hectares over 21.640 hectares has bean added
on it agnd distributed in each item of occupation. Thus the
left out area [(39.318 =23.800 hects) 1.=. 15.518 hectares forms
the other part of split up area. Therefor e, the present
Mining Plan is wmore or less a REPLICA of the previous approved
Mining Plan. This fact may kindly be considered while scrutiny
of this Mining Plan.

M. K. Pujari,
Regd, No. ROP/CAL/239/96/A

—— FERRO ALLOYS CORPORATION LIMITEL == -
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ANNEXURE = I-3 B

. # KATHRAL SHROMITE MINES (:)
! Ei'RHJ Marvabll - 59033 FACOR
ALLOYH Badasvanio QRenkdnal CHAOME DRE WINMG 81415108
CORPORATION Priones OET2EZ2BBTZE
IR EAX DB7B4 - 251782

LIMITED

re/a-3/ (R0 s2005 9th Sept., 2003

o R

Tho Regional Comtroller of Minas,
Indian Bureau er Hinoe ,

Hahanl Coaplex, 2nd Floor,

308, District Contre,
Chandrasaknorpur,

BUURANESWAR - 751 016

bésy &ix,

Sub @ Modificatlion g ceguircd undor Rule 10 of HCDR
in the approved Mining Plan, (approved vide
I8M letctar HWo.d1dl3) A 2003=-e{ ) AP-0 deted
17:10.2002) fur Bhimtangar Chrosive Mines wver
a0 ares of 35.318 Hectarocs, propofed to ba
granted by State Government.

Hith referonce to above, wo have tv submit to your goodself that,
subsement te approval of the afcresald Mining Plan, while resurveying
the 8aid ares by Govermment Surveyor, jeintly with FaCOR'e survayorx,
Butie diccrepancy was found betwasn the fleld status ond map of the oid
TISCU leoase aras, from which the proposed 18.318 Hectares of Bhiotangar
leidd area, wak carved out. This gallied for oinor changes, in tha
:umda.:y ef proposed lasse area wap; a8 glven in the approved Mining

Lkl

The revised mwap, due to minor alteratiocns of the boundary, toge-
ther with ether sodification required Lin write up as waell as mapa of
the Mining Plan lapproved), has besu incorporated in the medified Mining
Plan, which L& enclosed herewlth Lo DUPLICATE for your kind approval.

Thankiog you,
I\.Il! ) . ¥T-ura :ﬂm:ﬂly}

A =y for Farzo Alleys Cerperation Limited,
: ; - :
PO NS N
L A\PPROVED W
bl Sl S Meks BusaL. )
; *--‘L‘_f Ers Ganeral Wanagsr
Wt

Encl: Moeulficd Hining Plan (2 coples)’

BEGE. Bl HARTERAM BRAWAA, TUNSAS - 801500, MAWARASHINR, Jhla, P TIFI8S P50, 230080 & DU0TA4 E.Mail e aadbnaly wem ol we- Eh K FRTRE.ZERT 7Y
SiaLLAR O . LECRE R, LS BHaDRAR Tearil; DRSEE;  Peifheb b #a0dia Fucdse & Wit b Mace PRAERancRarmlin | AX  ORT - FEATED

':: BYANCHER EHUBAMESWAR HOMBAY DALCUTEN, MAOHAS MEW OELW) RAGPUN WEAKHARLTHAW

gy ﬂl
“# l'l H‘h‘ Igﬁm
2and. NO. HEFFGFL[ISE.

= == T
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ANNEXURE = I-4
Ao KATHPAL CHROMITE MINES (FACOR)
T (% pAarvabll - 7ES03IR
AL-L0YS Bacsiuanio, Dhenkanal st et
Y Pronres  O0BT26-288720
LR '::_H"E"TWJN FAX DETERE -251T82
LIMITED KO/ & G fER/2004 18th Jan., 2004
To

The Joint Sgoretary bo Governmant,
Governwent of Cxises,

Departoent of Steal & Mines,
BHUBANESHAR

sir,

Sub | Applicatien dtd 19.10,1993 by MW/s. FACOR Ltd., for
H.Le« Owver an area of 1371.476 Hectares in village,
Kalarangiatta, Hansol & Ete., in the distriet of
Jajpur.

b Ref § Your letter NosIV(G)EM=12/2000=12424/54 dated
3.11.2001,

OTETo o

With refereice to above subjest, we would like to bring %Re|
following for favour of your kind parusal and consigerationm.

i) That, basing on our above appllcatlon and *Sharma Conuittae"
rocoamendation, subssquantly andorsed by Hon'ble Suprems Court, Goverp-
ment has proposed to allot us 39.318 dHeote., of land for grant of M.L.
for explolration of Chromite vide your letter No.12424 ded 3.11.01, in
willaye = Kalaranglatty ete., 6f Jajpur district.

2 That, the said sres of MW.)IH Hects. which inecludes 5.30 Hackta
aof Forest Land, reoquires clearanoe froam Indisn Bureau of Mines (Mining
Flan) opod MOLF, a8 per Torms and gunditlons laid dowd in Your above
roforrad letter. We have already obtailned sppruval for Hining Flan from
I 8 M &nd the vane has boon subnitied ke your goodealf.

3} Hovavar, obtaining clearsnce [rom the MOEF for de-rasarvation

ﬂ' of aforsstated forest land 18 tioe consumlng procedura and in this
process ouy Chrong ore production from the sald area will be considerably
d..ll.}"lﬂl

Under the glrcumstanced, we reguast your goodself to klndly

Bplit our proposed lease ares of 19.318 Hects into two parts, comprising
23.806 Hocte (PARE = I) of Hoo=foresst area d€od 15.512 Hecte (Part = I1)
of forast arsas HWe G150 regugst your goocdoelf Lo Llssue grent order for
Part = I, for early execution of M.L. @0 thot, we can start mining opers-
tion soun aftar fulfilling other Fformalitiaes to fesd our Charge Chrooe
Plapt gnd Ferro Chroms Plaat, for whiiell purpose only loass s proposad
to bg grantid.

4) Upon issuancs of grant erder for 213.806 Hectares (Fazrkt - I),
we Bhall take Up to praparesmodlify the Mining Plan acecpdingly and gat
Chie Bata approved by tha I.H.Hs

oW :-I
WEGIL DFE RAEERAM EHARLE TUMOAR  §8180T WAMERASHTRA, (HTHR, 4. 121105, DRRIE1TINE NOINEALY B Mkl Begor@iakp Smoad. bn FAX 01 ART. IR0
o |:|.-'1:-I;-e.r: AEFIRE © Uk N SR WUANS] BHA TR TR0 ORIESE: WNER i8I0 R008EE 8 My il tegar IENEeshamai e, FAL L SETRL TR

BEAWC Y  [nUBERESWAE, MOMEAY, DALTLT IR MAGRAT HEW TELH HAGFLY SRR HARATRAY

. k. yujar,
Reod. No. ROP/CALIZ39/98)A .
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5) We are encloding herawith map for Part = I (Neo-foraut
landd and Part - Il (Forest land) «# splitted by us for favour of
Your kind pearusal and apbroval.

6] Ko shgll prepars the fuwoessary de-resarvaliuh proposal
aad subeit to the Stece Forest Departuent, MOEF for the Forest

tand of (Part = II), cowvering forest portfion scom sfter racalpt of
¥our order to ®plit.

- Submitted for favour of your Kind consilderation and Favour-
able orders.

Thanking you,

Yours falthfully,
for Fexwo Alloys Corperatien Limited,

i
{ H:K- Pujaxrdi )
Hr. Ganeral Managar

Hnell #‘!l

Cathip! 4o W "t B4 Alieeg msan s,

T
; i . |
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@ACOI{) ANNEXURE = I-6

Iy Conprpller [oeneral zone)
leidian Buneau of Mines

Indira Bhawan, 8" Floor

vl Limes

NAGPLUR 440 00|

Subi- Request for withdrawal of the modified Mining Plan for
Bhimtangar Chromite Mines of M/s. FACOR Lid over an area
of 39318 Heet. submitted for approval through the Regional
Controller of Mines, Bhubaneswar dated 29:9.2003.

THel; 1) Our letter Mo KOMAA-3 141002003 daned 29.9.2003
2} Your letter dared 16,2.2004

3} Your fetter dated 11.2.2005
I bir Sir,

Keendiy refer 1o our above letler, vide which we had submitted & modified Mining Plan
wver an bred 0f 39318 Heet. for Bhimtangar Chromite Mines of M/s.FACOR L for
your kind approval. In this connection, we request vou to withdraw the same and cancel
.. a5 the State Government has already passed an Order to split-up the said lease arcs of
3% 318 Hecl. into {wo parts as Forest and Non-Forest for an area of 15.518 Heet. and

23 B HeeL respectively, onour requaest

We are zenn going to submit a scparate Mining Plan for approval for cach area.
Thunking you,

Y ours faithfully,
For FERRO ALLQYS CORPN LTD

&

> (M. PLIARD
' Sr. Geperal Manager
i_:’ P £ RQP.
naf

anad “?‘ ipw to The Regional Controller of Mines

ndinn Burncau of Mines, _
Bhubaneswar - for kind information & ne'ceasary aetion,

4

Hugd, Sillice © Shooomarm Uicwan. Tuinsar 441 812 |Mahpmshiral Leble : FACOR Phicsne ;. S32051, Fan 07 183-23207)
Yegehs | Ehmeimnagat - 536 1, Digd, - Vizianagaram (A F) Cable: FACOR - P ; 382029, Far 1 0BRS2-2821E8
180% Eow  hargs Choomg Pl Ranoa - 756135 [Hissa) Cuide | FACHROME — Phona © 240872, Fax < DE784-24062

Chomile Mirog COmpleR @ &N Fawen . B -Bladrak « FEET00 {Onlssa)

— e

Phione 251317 Faw 0B7BA-251 7R
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AHIMTANGAR MIN ING PL AN
1.0. GENERAL :=-
(a) HAME OFf THE APPLICANT =
- M/B. Ferro Alloys Cerporatlen Limited.

Addreass =

3ri Ashok Agrawal,

Chief Executive (Minss),

M/8. Farro Alloys Corporation Limited,
Laxul Bhawan, Kuans,

Bhadrak = 756 100,

Erinq;.
FHNE : 08784 - 250708, 250594, 250311, 251312
Fax i 08784 = 251782

E.MAIL: bls_facorl68@sancharnet.4in

BahE & ADDRESS oF THE BunMy f [IRECTRE & HOMINATED OWHER -

Sri Umg Shankar Agarwal,

Chairman,

kh/8. Ferre Alloys Corperatlon Ltd.,
Shreeram Bhawan,

ILMSLR - 441 912,
Gist,; Bhandara ({Maharashtionm)

BEi R.K. Saraf,

Vice Chairman,

Hs/é. Farro alloys Corpog«tl jen Jtd,.,
Slrmeramnagar - 535 101,

Blet. VEEIrmxouran (A)

Sri Hanej Saraft,

Hunaging Directer,

His. Ferro Alloys Corporatlion Limitad,
Charge Chread Flant,

2.P. Hagar,

Randis = 756 135,

CCLESE.

Sri Vineet Saraf,

Joint Managlng Director,

M/&. Ferro Alloys Corporatlon Limited,
E=334, East of Ilillﬂhr

Ground Floor,

Hew Dalhi = 110 065,

arli Ronit daraf,

Jeint Managing Oirector,

M/%. Ferre Alloys Corperatiun Limited,
Laxml Bhawan, Kugns,

Bhadrak - 756 100

Orissns.
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Eri ABhiEh Saraf,

Jeint Managing Directar,

M/s5., Farre Alloys ﬁirpﬂr.tiun Limiced,
E=334, East of Kallash,

Ground Floox,

Hew Delhi - 110 065.

ST1 5:C: Jaln,

Hoinee of Bank of India,

Hew Dalhi = 110 001,

5ri RA.5. Rapra,
-The Industriasl Credit & Investment
Cerporation of India Limirced,

163, Backbay Aeclamation,

Muombal - 400 020 .

Sri V.J. Trivedi,

Trivedi Building,

Main Road,

Balagnat -« 481 001 [(M«P-).

Sri M.B. Thaker,
Giripech,

Hagpur - 440 010.

Sri 0.P. Banka;
Directoer (Financae),
M/%. Ferre Alloys Corporation Limitaed,
Shrasram HBhawan,
- 4dl 812,
Oist. ! Bhandara (Maharasctra).

S¥i B.B. Singh,

Directer (Technical),

H/s. Ferro Alloys Corporation Limited,
Charye Chrome Plant,

b.¢. Hagar,

= -~k  Randis - 756 i35,
tPi"H-{“"'lqn Urissa.

HaME & ADDRESS OF THE HUMINATED ONHER -

S5rl B.d8. Singh,

Diregtor (Technical) & MHominated Cwnier,
M/8. Farro Alloys Corporatien Limited,
Charge Chrome Piant,

D+P. Nayar,

Randia - 756 135,

origsa.,

g
‘:ﬁég?géﬁpm:ésgﬁﬂul

1
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1 B STATUS OF TIE AVFLICANT - -

The Appllcant, a Pablic Limited Company La
todia's largest amnufactursr of Ferro Alloys,
Charge Chrome s Chrome Ors. The Applicant iE
actively angsged la miping of Chroms ore deposits
with gualified Geologists and Mining Engilnesrs
to supsrviss the sxploration aod Mining opsra-

= tion.

) 1 (s) MINERAL/S WHICH AME OCCURRING IN THE AREA MND
WHICH THE APPLICANT INTEND TO MINE -

- The appiloant inotands to mine CHRCMITE.

1 (d) FER FoR WINING 15 ED
' RENEWED/PROFQSED O BE APPLIED -

= THIRTY yeaxe.:

1 (e ) & RQP MINING -
= 5ri M.K. Pujarl. =
g
Address -
‘:’ = 5r., Ganoarsl Hahayger,

M/8., Ferzroe Alluys Corporation limited,
Kathpal Chrosile Minas,

Po : Kalaxranglatts - 755 028,

Via) J.K. Noad,

Ot : Jajpusr (Oriesa) .

Phone =
= Q6736 - 20EIES L J068754

Ilgiltt!tlug HEE‘ -
= RQP/CALSODD BB/ A,

Dace af Gru:t{!nﬂill -

[\1 - 15th May, 00,
(%rf‘\l‘r"- Valid Upro -
w. r Phiatl, 15th May, Jiii.

opICAL/239198IA
. FERRO ALLOYS COWPORATION LIMITE D —— =

r——— —_———e

Beod. o
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LI & HAME (F FROSPECTING AGEMCY & ADDRESS -

1} Gaglogical survey of India,
Governmsnt of India,
Operatione Orisss,

Upice - VIII,
BHUBANESWAR = /51 013.
Orismg.

i) M/s. Farro Alluoys Corporatlion Limitsd,
Chrome Ore Mining Diwviaien,
Lakshml Bhawan,

h.ﬂ.-l
BHADRAK - 756 10U,
Crimsa.
1 tg) FE E BER Aill DATE OF COWSENT LETTER FROM

THE STATE GOVERMME 4T =

= Lattear MNo.IV(S)SH=1/ 2005, 6028 /Su, dated
10.8.2005 from the Joint Sscreatary to Covernmant,
Governesat of COriesa, Departeent of Stesl 6 Hines,

Bhubansa®8war. | Refer mHjHLRE = I=5, Page MNo.11).

b
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£ LOCAT I AND ACCESS IBILITE -

d-la}(l} Datg of Arasa (with

- Location Map is anclesasd am LW NG HO.DR-1. (Refer Yol.=2)
(di} District & State -

= Jajpur District and Orisssa Htate.
tiid) Paluk -

- Sukingy -
fiv] Vvillage =

- - Kalarangiatta-

¥l Ehasra Hﬁq{?&ﬂt HH-EELIE mii{!\‘llling Series stg, -
= Details are enclosed as ANNEXURE - LA = 1 (Page Ho. 13 & 20)

{wd] Lease Area -
- £3.800 Hactaras.

(vii) Whether the area ic recyydeyd §e be in forest -
(Please sSpacify whether pretected, reserved stc.)
- There ia ne forest land ailels in the propesed lsaée
area of 23.800 Hagtares.

{wvidi) owmera hip/Occupancy =

- Privaca Land = - 1008 Hegtaras
Gevernment Men=forest Land s £d.408 Hectares

Road . i 0,384 Hactares

T ot & i CC 23-'{"} H-ﬁ'—h‘:.-

(ix) Existence of Public Foad/tallway line, if sny nearby and

approximate dietance -

=- A Public Aoad from J.K. Rusd to Tomks Via Dubri, Hangalpur
is running by the side ef Llwm Herthern leass boundary and
320 metres West of WesLein lesse boundary. JK Road is
the neare¢st Raillway stallun jecated at a distance of 55 Km.

{x) Topo-Sheet No. =
- 73 GF 2.

(xi) Lengitude amd Latitude -
: 21° D0 58.7" North to 41 W) 27.8%% Morth

-
85% 44* 32.2" Bast ta WB® 44) 51.5° East.

—

t——— ; FERED ALLOYS Ccomivweatng (BLTED I s — —

" pufart.
p/CAL(239/38/A
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dixdl) Land Use Pattern (Forest, Agrioultural; Grazing, Barren eto.) =
- Goveromant Forest Land s o H L1
Frivats Land L] L] . 1008 Hecra.
Government Non=foresat Land =
Roagd W 0.384 1=l?92 Hegts .
Anabadi v 21.408
e Eask e 23.800 Hects.
2ib) LT GEHER L IOH ARD VICINITY P SHOWING
AREA BOUNDARIES AND EXISTING AND PROPOSED ACCESS
ROUTES. IT I8 PREFEARED THAT THE AREA HE MARKED O

A SURVEY OF IHDIA TOPOGRAPHICAL MAP DR A CADESTRAL

HAP OR FORLZST MAP AS THE CASE MAY BE. HOWEWER, IF
HONE OF THESE ARE AVRILABLE , THE ARER SHOULD BE

SHOWH OF AN ACCURATE SKETCH MAP ON & SCALE ©F 1 @ 5000.

Lecation Map is attached (Traced from Topographical
map of SURVEY OF INiIh - Tope shest No. Part of G132,

G116, HA3 & HA9).

SCALE = 1 : 50000 .. (Rafer DRAWING NO.DR - 1). (Refer Vo1.2)

e FERAC AL LOYS CORPORATION | IMTED S

Vs
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T AWEXURE - La-1 o

Boupdary description of the (Splitel) srea over £3.30 hicts.to be
qrantﬂwfar M.L. for Chroanite in village-Kalarangiatta 1o Sukinda
Tahaszsil of Jajpur district of M/ s FAIR Ltd, (Part-I) (Mon-forsat

land).
Aaf = The station "A' of M/s FANR |4d, iy itself stadion-'A' =
of Mfs TISZO LI M,L, aren over 1361,4% hects, & Btation
'E' of Kalarangl Mipes of M/s (M2 Ltd, which is situated
AT & distance of 2810 €1, w A%6 - 488 mts, & with a P.B.
of 152° 20' from the diwlilot houndary pilllar Mo.13 of old ¢
Suttack & Dhenkanal distilot wiich is near to trianjunction
point of vill.~Chinguripal,Kalarangiatta in Jajpur district
& Marurbil in Dhenkanal dl"“-“;"* « The starting station J.”ﬂ
is situated with a F,B of V" 19" amd for a distance of
1468 ft. or 447.45 mts, ftcom Lhie aforesald station-'A‘,
Weastern boundary - Starts from station Ji{ ) and runs up to station=-
'F' through station Deefye Dys Dye Dy & B as
followsg- .
Station M.B, Livs funled vistances
palnt siigle s in £t. in mts.
From = To ==y LIS
L] A .g
91 1a) s 57" 204 987,40  300.96
B.- D, - 233° oo 221 67.36
Eq- 133 - 472"% por &35 211 .14
D= D, i 99" no! 913 280,11 oI
' . i iﬁrpwﬂﬁwrw
El - 3 - a7 " 00 571.158 174, -4
E=-F - 1" on' 1157.70 351,03
Soiithern boundaryi- Starts frun nlallon="F' & runs s to statlion
‘3" making an included anglw 90° 03' & for & distance of 820
or 230,000 mta,
Eastern boundaryi- Starts from station point 'G' & cuns upto
Statlon=-J through station It & I as Eollows,
Starion Incliuded Blacances
Prom_ To sngles in Ct in mty,
G=H 90 pg! 1407.97 429,15
H=T 273* oot 426.51 130,00 TISCD
I=J 2" o5 1239,87 377 .85
Rarthein boundary - karts fvim miarion J and Cuns up to statis

..T._“:!:l making included anle “)"=0n' & for a diatance of
l102.00 f+, or 335.8% mi:a,

Lastly it makes am insluded mirleEs IZ 00" at statmn-.rl ia)
A & closed the tramversa, ¥y V'r;"}'f

\ = 5\€ o2 o ..-"‘;"-.“]H'\.

EE ,-I '(f'..a =N

b xl. Pujas, r

Rrcd. No. ROP/CAL/239/98/A




AnfxLA=1 _!ﬁ.
LAND 5S¢ __;,.E AOF THE AREM 'E'EIJPEGE.H- FOR WIW
GvER 23. Hlﬁansc-rmzs OB 58,8) ACRES IN FAVOUR OF

¥/5. PACOR IN VILIACE i KALAWANGIATIA IN SUKIHDA
TAHASIL OF JAJPUR DISTRICT, ORISSAL

| HOM=PCOREST LAND } ¢

H:‘“ Hame & Tehaol Plet MHo. K is pis Area ln Acre
(- 1"
& Kalakar Mehanta & iT5/16634 sarad 11 .34
Others
37 Chaltanoya Meshants & T B Biall g.48
Jthers
S|
ng%i_, |: |7 IR Baldvanath Mshants -ll;'. Sarad TIT O.G6d
Pa 1} I | -
LT
"‘"f_.-i“-wli_i! it g2 Baldyanath Mohaota B/ Biali 1.83
o
11e Abad Ajdgya Sdabadi 258/p Patharbaodi 3.8%
e )
i i 116 Abad Ajogyes Anabadi 259./9 Fathartcand .{tﬁf fq ‘ﬁfb
il , -
116 abad Ajegya Anabadi  ZBO/F Fatharbani M a .18
116 Abad Ajwgya Anabadi  266/P Patharbani ':E;_'iz g.02
& Atad Ajegya Anabadi 03/r Fatharbani Gelu
] ey
1186 abad Ajegya Anabadi  304/P Patharbani lf?;- 28 0..30
118 Abad Ajegya ADabadi FRE Bl Fathartanl 852
116 dbad Ajegya Anabadl 215/P Patharbani 13.56
116 Abad Alegya Anabadi 479 Fatharbani B.38
120 Hircan & Faribghen L3SF Rasta 0.5
Bibhag
“P,"--"-:'-_" g Eh‘?_ﬂ' | | cagifs—nccad oF
7. SorD T 23806 Hectares
|
Vi
{ '.I'ﬁ:l
~
il
ot |"-,_ S S e e 7
¥ e —— —
'_:"“'_l-}
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CEOLOGY AND EXPLORATIUN -

TOFCGRAPHY AND GENERGL Ul WhiGY AND LOCAL/MINE GEOLOGY OF Tak
HINERAL DEPOSIT INCLULINY [RAINAGE PATTERN -

A) REGICHAL TOPOGRAPHY =

Oo the Kortheia dlde of lasss arsa, there are THREE

promipent hill ranges |ass)y Slarimundi, Kumburuni, Suksr-
kholamsunda which are Lhe pert parcsl of Waki-ward extsosion
of Daitary Parbat Raiye:. The highast Faaks of the&s rangaa
ace ‘770, EBE & 476 WAL :rllpnct:l,vlly. Thees hill rangss ars
coverad by d-:.sl. mixed deciduous Forest, which comes under
procected and reserved forest. This sector is frea from
Bining activicies. Mence, the original saviroosental com-
ditions are preservad.

The HE side of the lease area is coversd by THEEE
flll rabges nsmaly Culimyy Parbat, Bali Farbat, Bhagiatsla
Farbat ranges having b noe, of Peek& in sach hill ranges.
The trend of hill Faliye le HE - BW, ESE - WHW with a gradi-
sat of 59 - 309 and with & strike length of 10 Xm each.

Tha highest and lowedl slsvetlions are 863 k 288, 480 & 399,
S8 & 140 HMRL Isapsctively. Out of the above THRER hill
Fangss in Daltary hili ranyes, the Topography has slightly
chatged dus to mining activities being carried out by Q.M.C.

for Iroo Ore.

Oo the Southery slde wf lease arsa there im a major
Blll range nasely Mala hri rangs Lrending in ENE = WSW hav=
ing ®ix peasks®, The hiighieel s lowest peaki ars having an
elevation of 710 & M4 MML. The slops of the hill range

:-.Auzgﬂrlwll Erom 187 - 250, M sntire DLLY range Ls coversd by

forsat. The Topography ol ths arca has bssn changed

— FERRD ALLOYS COMPONATION LFH:?EHE
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Dus Lo hilly terrain dendritic patCern of dralnoage is
well developed in Northern slope of Mahsgiri Tange. All ths
drains of perennial and ssascnal Dalas are joining Damsals Cala

At wvarlous pointe.

B) DRAINAGE DPATTERN CF LEASE AREM -

Ihere 18 no patursl drainage in the lease hold araa as
the tearraln is flat. However, 5 Nos. nalas have besn cons-
tructed by sarlier lessses for draining out qUarry watar a o d

Solony sevage water (Refer DRAWING NO.OR-3 of Vol.2.
= Hila Ho.l =

It starts from wesCern boundary of Presant Tisco lease
#csa and passes through sSouthern part of propossd FPACOR'S
lsase area. The nala is situated 20 to 50 M morth we st of
xisting quarry. The water flows towards west in the pala and
o0 tearmious of nala, part of water Spreads over the flat laze=
Citic Carrain ocutsice the socuth western lease boundary and than
cnte the paddy field, while anothsr psxrt flows inte South Cadal
of Damsala nals dirsctiy. Average width and depth of nals is
0+530 M and 0.35 W respesctivaly. Very Little water is flowiasg
in the nDalas.

- Hala No.2 -

This nala also starts from Tisco leass area and runa
parsilsly but 1.5 W away from tha Propoged south sastern leass
boundary of PACOR and ultimately joina with Mals Ho.l side Ev
the FACOR lease aresa. This nals was FoRsibly constructed fos
dralning Storm water by previous lesses as no mine water L&
bumpsd out tnrough this nala. Average width and dapth of pata
ie 1.25 H and 0.95 M respeactively. Ho water is flowimg Lin

.
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It scarts from Tisco leass ares and entfra intg
propoged FACUR'S leass arsa at ite South sastarn bowd ary
HWhere the nals enters laoto a Sattling pond then runs towards
north. About 140 M insids from the proposed ssstern leass
boundary of FPACOR, water flow is bifurcated with ocoe pare
flowing towards north which ultimstely joins with Damsalas
BDala and another part flows towards west and Joln again with
Damiala via paddy field.

I.iwiuul width and depth of nala is 0.60 W and 0.40 M

respactivaly.

- H!l. Hﬂl‘ & 5 -

Both the nalas have been construsted by Tisce for
Graloing colony Sewage wabter. Both thess nalas have ancarec
LOtD proposed FPACOR lease area Crom its eastern lsase boundary
and Flowlng towards north over sastarn Part of leass arsa.
Hear gorthern boundary thess Join with nala 0o.3 from vhers
water flows towards North and Ultimately joins with Damaamigs

nﬂlll
Dimensions and gquantity flowing in thess nalas AT @& &A
follows ;- TABLE No. |
Hala AVETage AVErayge Mantity of water flowlug
preag Width Dapth (M3 Hour) Based on sctuasl
{H} M) Seasuremsnt
4 045 [+ 3 T | 7
h 5 0.40 0450 | 22
A _
= W
J
noP(C
megd. WO-
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i

SENERAL GEOLOGY =
T e e

Al LOCATION =

Ihe Sukinda ultramafic field is distributed VAL an
area of 50 Sqg.Xm. in Jajpur and CDhenkanal districts of Orissa
State and is included in TOPCSHEET HU.73 G=12 and 73 G-16.
The area is bounded by lattitude 219 6 H to 21° 5 N
and lengitude 85° 40 E vo 5% 530 B, - -

) ITH T =

The witramafices of Sukinds Tafion, alongwith
as#oclated Chromite ore bodies ars intrusive into the lowsr
Ssquance of the basal gl‘lﬁ;‘ll-lil of the Irca - ore supsr group.

It 15 made up of igneocus rocks and constitutad = lithologi-
Caily, ultrasmafic intrusives of dunite - pyroxenits =
Peridotite and acid differantiates of granites and granophyrs.
All Lhese rocks are travarsed by dyiss of dolarita.

S} GRE SO0IEE =

The ultramafic body extends to BLrike length of 15 xm
in KE - SW direction (Kansa to Kalarangl] and Widih waries
from | K to 4 kM. The widest Part of ultranafics are confio-
*d Lo Bouth western gart and Fradually Capperring towards oorth -
2&45t and die oug Completely againet quartzite.

Ihe Chromite daposits of Sukinda wltramsafic field SCours
A8 Slx more or less paragllel bands in serpantinite. Theaa
Chromlte bands ara iecally namad a8 BAND 1o &y 3, 8, 5 & & and
are Baparated from gach other by Serpentinite/pyroseaite rang-
g in thickness 120 to 00 M. ‘These Chro=ite bandd ara Sposad
intarmitteatly in quarries aleony stroike length of 15 ¥m whilse

Ealor portion of thesa bands are conssaiad under laterite cap -

' |: I.r.“
I'\. '.. o
w K Pujarti,. " e

o 1CALI239/90A M g
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|
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The Chromite Banda éoéuer in Rorthern llmb of the folu
Bhow B — W Lo ESE - WiW stiike dipping 100 . 509 towsrds
#0uth Lo 55W wnile those of Socuthern liuwb show ME = SW eg
EHE - WSW strike having dip 45% = B5° towards Nw to NNW.
Howaver, Band no.& of lnuth;rn limb show stesp dip towards
8c0uth: Proa the digpogirion and characteristic of chroms ors
bodies, it suggest that the Ore body 1s a stratiform type of
deposit.

D) TYPES OF ORE -

On the basis of phywical APpearance, the Chromite ora
has been classified a8 followds =

= Browg Ore =
-—___.

This can be sub-divided ints -

= Friable brown grs and Lumpy brown ore.

Both these types occur in the uppar and Iover brown ore
Zona but the friable EYpe 1l& more common. The lunpy brown ors
ZONe oCours as pockets in the frisble brown ors zone.

=SSy Ore -

Thie is lumpy vVariety yrey ore which is found to ooour
i0 lower grey ore zons Dear Mahagirl quartzite. &gy of Chromite
deposits of SUKINDA BELT Falles undar friablae ore: GCrads of orse
varies from +10 to 4524 criﬁg with Crs/Fs ratic mors Chan Q.20
to 2.d8.

= GCaNaBiE =

Magmat i Uifferantiation In che ultramafic wmagmas Aeparatad
the Chrumite, whieh Begledaled Anto lenticular boules having tha
Bame LCrend ae Cha BOCIOEINg rock®. Lus to autome tanor pnlem
the peridotite=dunite rocks wEErS SArpent inisad. Further,
ﬁ}iﬂuul Wurs brought about by G ynamct ormal B tamor bl 6w,

latéron yronitic rocks worle Intruded, Followel by the Inlypus ) on
of dolarita.

—— —
=t —_—
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The serpentinised Dunite - Peridotite members nave
beern Subjected to Aintense chemiegl weathering resulting 4in
the foramation of nickal rich limonite cover with relicta
ef serpentinite and tale schise. The primary chrome sra
bodies confined to thesa Berpentinite - limonitic horizons
Maved aléo undergone weathering and given rise to friable
chroms cre. The lateritised Witramafics have been silificisd
giving rise te distingt cherty horizoos. G.5.I. exploration
wWork reveals that the weathered and altered zons axtends dewn
Eo & depth of 70 M 4in scna Placas while ia other places it
ha® sxtanded down to a depth of 200 W from Eurface. Hoveves,
Soms of the bore hole data (BTE 4%) reveals that below T0 MW
depth there is Possibility of mesting hard formation conti-
DuGuely downward.

Uue Lo weathering some lteration has taken place in
the eriginmal rock Fusulting in formatiocn of browh Berpeantinice,
WTean pyroxanite, yellowish brown to reddish brown nickeli-
farous limonite and dark brown te greyish brown dolorite.
fhere has been large scala Ferruginization of the rocks a B d
chrowe ore bodies amd EBllicificacion of the rocks ia the region.
AR 8 result ultramafics ars highly limonitised gnd AT placas
chertified. 1In certain Places talc-serpentine schist have Beés
cnnv:rt-dfhfultlukr Clay. Granitiec rock inel uding granephyre
are alsc axposed in many aread 1o this region.

.

A
@ead. No. aapiCAL239/98)
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E) REGICRAL STRATIGRAPHIC Er_._-__-L!EHCL—

A geperallsed Stratligeapnic #equence of THe Sukinda
Uitrgmafic complex i as Follows —

Recent to pleistocens S0il, Alluviua
Laterices
----- UDEonformily = v = = = 2 e o 2 = =
Dolerite

Granites & Cranophyre

Ultramafiow | Frrexenits

Pra-cambrian : unite-faridotic g
[ with

I Chroma oras

Hela Sedlsants) | Juartzite
and

i HeCa=volcanics
Hets Vel eanizal

= mEme RASS L0 Baed e - 5= - o T

a7
'-r~1kﬁa -

Fl H.l-.GIEWE: STRUCTURE -

Structurally, tha lower Sequence of tha Iron ore supar

9roup ha® been Folded Lhto a broas svodrome Fiuoging at & low
abgle of 15 to 207. Basing on the direction darived froas
Cro#s-beddings, the Sukinda syndroms is sstablishad aa a8 ymaE.
Lrical syncline with apax of the fold COOLring arcund Ksnsa
willage: Am a FesUlL, the ore bodies of Lhe region represaents
A Horse Shoe Bhaped Etructure. The whals group of Focks wars
affected by two boundary faultas tunnlng with the northarn and
Fcuthern Wargins of cha Wiiramatle body. Rocks Of Elie &t &a
have undsergons tectopie dalur sl Lon rasulting Lo cha dewa |-
Eent of asyometricgl synciine miil reslignmenc of chroms ikr

bodltd diccatad by pressuras.

i
i
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This is also Fespond ible for the dovelopmsnr of
iOtenss shearing and seversl Eols of joints in the rocks of

thea areg.

LUCALSH INE CEOLOGY -
Al LITHOLOGY -

The lesse hold grea iz Bituated on the southern 1limn
of Sukinda ultranasfic complex and raprassnts a highly weathaored
and aitered product or UWITZamAILC MA8S Overlain by Laterite,
top pPart of which is Turther decomposed to soil dus to exten-
Si¥Ve weathering. The differentc 1L:hnlng1£;1 URlte have bean
encountered in guarriss and expoBed ob date and in C.s,1. Bore

holes are aa follows =

# Ciromifersus Dunite - Meridotite (altered to Serpentinite).
V Non-chroamifersus Pyroxenica,

¥ Hickeliferous limonite {altered product of Serpentinite) .

§F Chert.

¥ Latarite, gl A
Solgs n i

# Chroma Ore Loda.

- EarEnl:J.n_U.- -

AR Tevealed from Regional reology, G.o,1, Sore Hole data,
RUarly exposure and ground SBurface Sxanlnaticon, entire ares is
@ccupled by highly weathared Berpentinite overlain by latarica
Capplbg, which is the hoSt rock for Chroce ora Bineralisaticn,
Eranding ENE - wSW having dip 76° - gg9 Cow.rde MNN (Hefer

tRefer Vol.=32)
LaAw ING HO.UR=31/ it is spfr wikn shades of Brown colour.

30/28]A

T bl 4%
" TR o T — i
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= CYTONENLLE =

Thare Lla no outcrep of pPyroxenite within the lessa
arss, hovevaer, AL ls sxposed as 5mall patch Lowards F/ /W Elda
&f uppar brown ore zTona io the guarry: ©On the basis of fleld
observation made in the adjacent acaa AT 18 found that 4t
strikes BNE - Sw3 and dipping 70% = 809 towards HNW and at

~places has cut across TChe chromeorye bands [Relfapr DRAWIHG MHO.

[ Refer Vol.2) !
DH=3]« / IT 45 &oft, dirty green TO grean in colour.

= Hickeliferous Limonite -

Io thea guarry, eotirs F/v #ide of the ore body is
ocoupied by limonice Zoos associated with weathersd Serpabe-
tinite. However, sxposures of H/W limonite could not be saan
due Lo walter logged quarry. Alsost all the G.5.I. Bors holes
have passed through limonits zone and iovariably it forms both
ESW and FA% of upper brown ore Topne. MHifxeliferous limonits Ls
vallowlsh browno to reddish prowm zo gcolour. It is sofi and
Bticky in wet condition while in dry conditicon it is powiery
and brittls. Tha parcantags of pickel conteant variesd [ros
0«02% To 0.37% and Cobalt content varies from 0,005% to 0.20%.
It is balieved Chat enriched nickel and cobalt minaralisation
in limcaite zone has been derlved from serpentinite [contaloing
Olckel and cobalt in ite mompocition) poseibly dus To waathar-
ing and leaching process of percolating water. As has bean
cbsarved LD adjacent arsas,; the attitude of nickelifercus zoOow
is almost running parallel to the Chromite band i.e. it strikes
ERE = WiW dipping 709 = 80° towurds HHW. The thickness of this
ione is about 135 M Lo HSW slde and about &) = B0 ® Ln F/W side
from the ore body. Thus it is apparant that bath H/W and Piw
side of the ors body 18 sxtisssly B0ft. The nickeliferrous
iimonite reject of all gradaes which will be generated for flra:
five years is going to be 0.850 Lakh md 4. per detal ls ylven Ln
CHAPTER - 7 - Page No. 94 & 8§

caLizaeet
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= Chert = .

Small detached out Crops of chart are Been both in
H/W and 2/W side of Chromite band and are found to oCcour
associated with serpentinite and 1imopits Zone {Refer BRAWING
HO. OR=-3). The Chert ip very hard, coapact and massive, brows
Eo brownish whits in colour. It coatains veinlets of secondary
Bilica which is usually colourless with vitreous lusturae.
Formation of chert is & result of Esrpantizization of Dunite-
Faridotite prior to iateritigacion process,

= Llaterite -

Laterite is present in the sntirs laasa hold ares over
the ultrawafic rocks add their hydrothermal darivatives. Tha
thickense of laterite varles from  to 7 M which is exposed
arcund existing quarry as well as Desr saftern Flank of tha

ieass hold area (Refer DRAWING HO. DR-3).

The laterite is hard anda maaEive, yellowish brown to
Fedaish brown in ecolour. Chromifercus lateritae exXpoBures ara
E@an near eastern and northern flanks of the existing quarcy.

o

= S0l =

Soil of the area has bean classified as lateritic sail
and occuples the antire ares af thin layar ranging ia thickoees
0.25 Toe 2.50 M. It has been fermed dus to decomposition of
lateritas due te exteneivg weatharing. They are mandy clay to
clayey CLype soil and possead yellowish brown to reddish brown
in golour. Thay ars highly porous but Blightly permeaabls haviag
Eaximum capaclty te retsln waler. Pnysical propertios and

4
|

AL o

a8 D8N o

Beod. NO ﬂuFII:'M'“kagrﬂ; S B .
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Cheaical composition of the woll ia shown as ANNEXURE < E- 34
Fage Mo. 230 in CLhe EMP CHAVTER | DART = B, Point Ho.llj.

The locatlien of solil samples cullacted Ffrom the pProposesd
lease hold has been marked oo the surface geclogical plan
(Refer DRAWING NO. OR=1),

= Chrome Ore Lode =

The Chrome ore body of the area 1s locally named a8
UpPer brown “re Ions beslooglng to Band Ho.il of the Reglonal
Chromite Band, The ore body exposures seso in the adjacent
quarries Shows a general styike trend (K 609 § to & &0V w
dipping 700 to BU° towards W 309 W), Sincs the quarry ims
water logged, the sxposed ore body in the QUATEY call nuE bs
Been. As per G.5.I. Bors holes (BTB - 42, 43 & 55) driiled
in the arsa and the mining done by the previous lesses, Lt is
copcluded that, the ors body Lin the leass hold arsa is avai-
lable To a strike langth of 253 M. Similariy, bore holse
interssction alss reveals that widch of ore body wvaries from
18 ©0 33 M at a depthof -3 to +71 RL (Refer DRAWING NO., DR-4) .
The average width of ore body is 24 H, with averags Cxrydy con-
tant 43% having Cr/Fe ratio 2.6 { Raf ar AHREXIIRE = GE=1, Page

Ho. 47 ). ‘e cra is rriabis in nature, chogolate brown

Lo black Lo golour with metallic to Sub-meatallic lusture.

3laliv) STRUCTURE OF LEASE HOLD AREp -

Ho structural featurss liks Fold, Fault, Shear zona,
S11P plane etc., could be seen in ths Arsa becapuss of tha
laterite cover and water logged qUATryY. Howsver, 4 sata of
Joints could be obeerved Ln the sxpossd Part of the wall rock
ilimonite) In the quarry towarus F/W side.

™

L S
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The joinia are free From INE1ll mdterial. Howevar,

at places they are filled with Esconaary mineral. daposits
lice limonite, Sllica, magnesite 8LC., and their thickpess
vary fro@ ) to 5 mu. The joints are Sxteanding for a langth of
| Lo 5 M both alomg strike acd dlp direction. Following arwe
Che joint sets cbhewrved in the areas.

- TABLE NO. 2
Set No. Strike Angles of Dip | DAp Directioca
158k sat E =W 459 = gpo Dus south
ind set NW - SE 459 - 729 SW
Jrd set HE = Sw . 659 . g%e NW
L dth set ¥ -3 550 . §20 Dus West

I{a) (i) FHYSICAL AND CHEMICAL CHARACTERISTICS OF ROCKS AND CHROME ORE =

Miyaical propertias 5f Chroms Ore acd assoclatad rock
TYPes ars given in ANNEAURE - GE- 2 § GEo 3__- Page No.48 § 49
Chemical analysis of chrowe ore and associated rocks ars givan

An AMHEXURE = GE~ 4 o Pagu No. 50 .

The logation aof Salples collected for these BTudlies hag

been marked on surfacs Feclogical plan | Aafer DRAWING H!:l.mhji
(Volume - 2.

Jlm) DETAILE OpF EHE‘LE‘IIE CARRIED OUT IN THE AREL =

A Topographical Plan on Scale = 1 : 2000 with centour

lnterval 3 K has been Cakei as base plan for the Preparation
of surface geclogical plan. The lease hold area has besn
Happed 1o detall on samw scals by the geologist of FERRO -
{Aemiranl fainad na.. |
CORPORATION LIMITED. Thare ie only one Chircce ore blﬂddl'h.ll:h
OCFUrs below the laterite cover in the Ssuthern part of lease
area (Refer DAANING NO. DR-3) drawn es per avestion in 2nd

Bchedule of MMR, 1496%,

A . " ol

T

vl :‘-...-J-_ |i.. £a .dil' M ‘
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Entire lease hold aisa i@ Focupled by laterite and
&0Ll Ccover. Sub-surface yeoloyy was sTudied iniclaliy by G531
during the yesar 1977 to 19871 with thie help of gec=-physical
Prodpecting followed by Baras holes drilled sbout 100 M interval
along strike. Total 4 nos. Dismond Orilling holea have bean
drilled by G51 ower the leake aras which Proved the sxlatancs
of ore body both in strike side and in dip #ids. The bore hols
locaticns have been marked in DRAWING HO. tuh:!-j;n Ead oolour
48 par coovantion prescribed under 2nd scheduls of MAHE, 1961.
Aforasald, exploration has jeoved the sxistence of are bpaecbw
io the lsase hold area for s strike length of 226 H hoiw ta
hole upto the depth of +71 Le =J MRL from Burfaca.,

At present there is an abandoned water logged quarry
having dimension 300 H x 250 N with & dapth 17 M (approx.|
from surface (110 RL). The ore body has been mined by Tisco,
the previous lesses. And, thereafores, tha ore as axposed Ln
the quarry axcavation has not baen mapped by FACOR a@ince the
exposure la under water,

SEOLOGICAL SECTIONS N A SCALE OF 1 & 2000 =

Cn Eha surface Guoloyleoal vlan, the Southera lmase
boundary named as E.F. in the drawing has been considersd as
Case line and gection lings have been lald at 50 m Lnterval

|Racar DRAWING NO. DR=-3). Four nos. Transverass sactions alonig

iine no.1, 2, 3, 4 and ofe no. longitudinal section Blong XX

have been Frepared on ®cals 1 3§ 2000 iRafar DE&HH{-‘ o, DR=5 & Dl.-i-lf',;
Besldes 1 nom. Cransverss Guctions glong Bore Holes (OTE 43, 43,

#2 & B2) showing ore body Lntersections have alsc Doer propsared

| Refer DRAWING WO. DH-d).

g
¥
|

FERRO ALLOYS CORPORATION LIMITED e



TGS 35
BHIMTONGAR MIN!NG PL AN
r— B —— s - — ——— —n—..;__
3(d] E&NISE FUTURE PROGRAMME OF EXPLORATION -

{Taking inte conslderation thes future Eﬂﬂt._l'gg pregrazme
planned in next five years) =

¥ To establish Geo-technical parametsrs and Hydrogeo=
leglcal details as well & width, grade, dip continuity and

geemetrical dispositiom of ore bedy, total 14 Nes. Biamond
Drill Heles covering 1910 M drilling have been plannad.

= During 2nd vear, 4 no#. holes covering 270 M drilil-
ing will be donete gather information at +70 RL i.s. upte tha |
These heles will be driiled over
4 different #ections spaced at 50 M interval along striks. The
folioewing TABLE NO. 3 gives the detaiis of Progranse of axplo-
ratien during 2nd vear =

depth of 40 M from Surface.

TABLE = 3
Srid Locatien Coliax| Bore |priiil AL of Depth of ore
i Ha. K ¥ R.L hele iag eT8 intersection|Remarks
¥r.| of Welats [Wel L. " langle |meter inter |from surface
heles| Sac. | Base age | Seag. {1.8. 119 RL
| itne | ying | (M) {pegree (MRL) () |
[ [ |
|2nd [PBH=1| 140 210 105 | 44 80 | +70 40 Marked with
|
PEH—J! gradan coloun
. 270 184 23 a6 &0 +70 40 i deawing
FBH-&' 3/0 170 83 38 L7} +70 49 He.3 & &.
| PRl-4] _4/0 170 53 _ | 43 70 +7Q 0
Sub-—
tokal ! o
| | !
2nd | PaH- 5i 1/8 | 220 ws | 53 | 100 +d5 &5 Markad with
FEH-6§ 379 a3 3 | gresn coleuy
1 5 I 53 80 +45 65 in drawing
FBE=1  3/0 180 83 54 90 | +45 &5 He.3 @ 5,
PHH-8 4 180 93 | 56 | 90 | +45 | 65
Sub-tetal ¥ " 310 —
T_ TOTAL (B Nea) 540 g
(NUTE :- There may be slight changas in bore hole Locatlion and inclination
i depending upon the Bvaliability of drill 8iTm. |
Another 4 mos. heles covering 370 M of driiling wiil
ba dones ever Saue Eectiens Lo gather infermation at +45 RL i.e.
upte a depth of 65 M from surface as Per details given in tha
Above mantioned TRELE = 3.,
1
ah s
e —— Th lw TR
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druling 3rd, 4th and 5th year.

Thue, curing 2Znd year Tetal 8 nes. heles at the race af
2 heleg per Ssctlen willbe drilled ever 4 afersspid sectisns and
Eatal metarage te be cevered will ba 640 M.

In syder te get infermatiens at 0, =530 and =100 RL, tuotal

& nes. heles cevaring 1270 M drilling have been planned te drill
2ut of € nes. helas, 2 ne. helaa
cevering 300 metryes drilling will be dene during 3rd year eser twe
altarnate Esctisns te get infermation at *0' RL i.e. upte the dapth
of 110 M frem gurface as par details given in the TABLE NO.4.
Anwther 1 oes. holes cevering 540 M drilling will be dene during
S5th year sver Bame altarnate sactisne te gathar infermatien at

=100 RL i.4. upte a depth of I10 M Frem surface ai per thea details

given in tha TABLE HO.4.

In srder te gef Lnfermatisn at =50 RL i.8.

upte tha Jdepcth of 160 M frem surface, the rest J nes. helss will ba

drilled during 4th year sver the remaining sectiens and meterage te
ba drilled will be 430 M a® per the TABLE HO.d.

APPROV S TASLE - 4
Grid jscatien Callax Bere (Dyill-|RL &f |Dapth ef
e, »f X I hels ing are sre inter-
Yaar hsleg| Y ErEr [Mar.E. _— apgle |metes=- |inter |(aegtien _
Bac. Bac. rage sBac. frem sSur=- EREMARKS
line line facel{l.w.
110 RE)
(M) Degres) (M) LHRL) | (w)
i Harked wit
A PBH-9 20 440 e 53 | 120 Q 110 yeiiew Gelev
PHH=10 4/4 204 w3 62 150 [+ 114 in Drw. He
3 &5
G-
10T Fi 300
ath |eBHe1t]| 170 80 | 110 & | 230 =50 | 180 e s
vielat ceslov
| PBH=12 3/0 L | 5 63 200 =50 a0 in Drg:He.
e 3& 3
EUE- 2 4
TOIAL i
A = 3 Marked wit.
Een |PEH=13 2/9 282 110 & 270 100 i10 Srangs celes
FEH=14 49 283 108 62 470 =100 10 in Drg. Ne.
L -
5 UG-
oL i 540
TOTAL & 1270
HOTE 1= There may be 8light changes in bore hele lecatien and inelinstien

o ———
T —"

W =
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rurther, edditisnal & ne. sxpleratery Diamend drill bere
hales mleng sSectisn line 1,2,3 & 4 has been prepesed te astablish the
strike, grade, dip centinulty and gesmetrical pesition Fer the antici-
pated disssmingted ere band adjacent te Seuthern leasse beundary.

The fellewing TABLE - 4 (A} gives the detailsd programme of
Expleratien and alse shewn eon the DRAWING HO.DR-3 & DR-5 (Veluma 2).

TAELE = 4
Sara G:Eiﬂ I_.rl::;ihn Cellar Beara D:ﬂi- l:::ctld
Yeur Hele LY I -'I . s H-l. ..t'rﬁ ht.h mﬂ
oy [ smgie | ige” [section
e iM) _ jDegrea) (MRL)
[ Marked in vielet
| 4th |PBH-15| 1/00 ET ] 0% L1 1] +50 colsur en surfacs
geslegical plan
FEH=16| 2500 i) % 4] 110 +30 snd sectien
|FEH=17 | 3/00 G 28 55 100 =40 Drawing Ne.
[PBH-tﬂ 4/00 56 'i 99 80 80 « 40 BRI N B3
Lt
SUB=-
ToTaL v 380
Sth (PBH-18| 1/00 e 105 5] 160 =10 Marked in srangs
- B #d 65 i - aeleur sn sSurface
it e . » i geslegical plan
FaH=21| 3700 85 B3 60 180 = 30 and Esctien
P Drawlng ne.
FPOH-22 | 4/00 80 23 &5 160 15 DR 3 & DR 5.
SUE=
TOT AL * 40
;‘1‘(.-"."!«.1.. & 1620

The cera thus sbtained will be studied with respect te ita
shysical, chemical and mechanical preperties which will be required
during planning and winning of wre vy spencast and upnderground mining
@wethed. Details #T The prepesed Dere Helef are Shewn io DRAWING NO.OR-3 &
Ufed giving different celeur fer different year and ARNEXURE - GE=5 (P=51}.
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R MINING PLAN i
R aa aa— ——
. 3 (e GEULOGICAL & RECOVERABLE RESERVES AND GRADE -
CUT OFF GAADE =

AVAILABILITY CF RESEURCES IN THE LEASE HOLD AREA =

3le){i) RESERVES :-

J(e}{i)(1) MAIN GRADE VEIN (I.E. PART OF THE REGICHMAL BAND NO.1
WITHIN PROPOSED LEASE HOLD AREAR) =

A) FROVED RESZRVE (Py) - (U.N.F.C, COOE - 111) =~

Under this category, ore strika wirth in tha

proposed lesse hold ares has been messured zs per infersnce
made on ore body out crop in the Regional Gaclegical Plan of
G551 for Sukinds Region, as reéflected in SHARMA COMMITTEE RE PORT
a8 direct measuremant in tha field could not ba done ad tha sre
a)posurs arsa excavated by previous lesdes is fully watarlegged
a8 Btated earlier. The sald out crep is cccurring 5 te 7 M
balow ground level. 5 to 7 M 18 laterite capping. Dip axtan-
eion limit undey tha proved category is censidered ga lewest
lavel development in the mine. Based en this eriterien the
lawest level develepad is 93 MRL a8 is Sean in the T 4 B L E
{Page Ho.297 of SHARMA COMMITTEE REPORT), a cepy of which is
anclosad a8 AHHEXURE - GE= & (Page He. 52 ). Hewaver, part

¢f the ore body in Band Ne.l1 within IFE- propesed Bhimtangar
lease area of 23,800 heotares has Eﬂnﬁr baen mined out by

&

LA
&{i]lﬂ.

Becd “in. OOP/CAL r239/901A

|
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ig not much, welghbed average of 4%% has DRED acceptead ab
avafage grade. accordingly proved ceserve nas baen estimated
B.L.-wise, bhlock-wiss, grade-wise, section-wise ars Shown in

the TARLE WO. 5 .« |(Page Ho. 32 )

B} PROBABLE CATEGORY (F3) - (U.H.F.C. CODE = 122) ;

Dip lsogth of this category has baan considered upto
a limit of lowsst criilimg intarssction l.e. =3 HRL whils
strike length is same as that proved category - widch and
grede has beed copsidered same as That provad cateyory.
Accordingly reserve estlmate has paen mads block-wise, Eac=
tionuwisa, RL-vise, grade-wiie ars given in TABLE NO. 5 .

{Flgl Ho 3 1

c) PO5sIBLE CATEGORY (P3) = (U.N.F.C. CODE = 133) :

Under this category, the acceptad ors BLrike is Aame
as Probable category,veln width and grade is treated a8 Lhe
same as that of Provable catagory. pip length considexed,
payond the limit of Probable category is 50% of Provad and
Frobable depth (l-e&. from ore out crop 104 MRL to =3 MRL) -
Accordingly reserve estimate has l:urn mads, section-wisa,

block-wise, Rl-vise, grade-wile ard given in TABLE MO. ]

| Paym Ho. L O |
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i)l LI02) = BLLEZVE WF L0W GHAUE SaNU Lyllhic AUJACENT TO THE REGICHAL

Banl BG.1 -

Bora hole Ho.BTE-55% of the proposed lease hold area
indicates that towards F,W side of caln vein there occours Two
alternate bands of low grade ore separated from each <Sther as

“wal]l ad from mailn veln by layers of limonite sach of 2 M thizks

ness.

meof tha said band is of 2 M width having 17.98% Cr 0,
content and anothaer one is ¢f 1.5 ¥ width having 31.06% Crylg
contant. Their average grade 18 23.57% over 3.5 W width sxclud-
ing barrem zone. (Refer AMMEXURE - GE-1 (Page No. 47 ) and
DREAWING HO.4) .

The Ssald 10w grade baiis have been intersected only 1m
ooe bora hols (BTB=55). But such typa of low grade band has not
1 basn intersected in other bore holes (BTE-42 & 43) of the pro-
posed lease hold area as well as in the holes (BTB=41, 68 & 70)
drilled adjacent to thes proposed laase araa:. It clearly indi-
cates that this low grade band is a localised ona.

The mining of said low grade bands inveolve 4 M thigck
wasSta gutting aither by ocpancast or by underground mathod ana
the average ROM grade would be 11% ondly. Therefore, its mining
by underground oethod will not be scopomical. Evan in cass
opancast mining soms barren sxcavation will take place beyona
the ore bouxlary when mechanical excavation will be carried out
which will make ROM grads below 10W Ef;iﬂj and am such Lt will
bacome less than cut off grede L.a. 10%. Tharafore, it will
oot Barve any frultful purpose Lo estimatling the resscve of
Faid Dands af Chis sCage. Hence, L& reserve has not besn
accounted, although we have bean auvised to do so in the scrult-sy

larger. However, afiCer lesadc L8 obtained, the explioration will

" K m
apnd. NO- FIGHCALIES!"!'HJ
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G carried out i the grea baeling on which the resarve of

dow grade Dand will be e5timxted. ;

The geological resscvas of Boutharn poundary band hawing

338 Cr;C3 content ls exciuded in this concent, wnich has bean

described under separsts pata headlng in PAGE No. 44

djel{il) RESERVES & GRHADE =

A) GEOLOGICAL RESERVE FOR REGIOMAL HAKDO HO, 1=

Based on svaluation of exploration work carried out by
G & I which ware drilling intersection of are bodies and

Reglonal geolugical Wapping of Sukinda Region and based on
obkervations, of ore excavation inlth- neighbourhood minee,

by FACOR's Geologist, in the arasas a3 lndicated previocusly, a
total resesrve of 11.25 Lakh Tonnes in tha category of Freved
Probable, Possible {Fyy P34 P3) having averags grada of 494 =
With Cr/Fa ratio 2.6 had beean &#8timated for a depth of 167 M
from surface (li.e. +110 MRL to =57 MRL (Refer , TABLE = 5

Fage No. 3% ). As aiready stated in 3(m) (i}, geological
Fasarva eBtimaticn was made considering am width of 24 M whieh
L8 the arithmatical average of tha true width of ore body incer-
sscted Ln 3 drill holas by G 5 I Samely, Drill Hols Ho.42, 43 &
22, within the proposed lease hold area of FACOR. Ths BErika
length of oars body was considerad a% 253 M, shich wal Esasur ed

from the out crop as plotted in the Hegional geological Eap of
G5 I, over the mining leass Proposed Lo be given to Facon
Detwesn the easters snd western boundary of the lesses area.

VG
| Pujari,

Rend Mo, rOP/CALZI9AIA
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Siwillarly, the dip lenyth of ors body was coneidaered
Upte lowest level develogmesnt in the mine for proved calegory
of TeServe. The lowest davel developed i the @ine ix 93 MERL.

For Probable catagory of reserve, the dip leoyth was
consldered upto a limit of lowest drill hole intersection of

G5 I f.a. =3 MRL beyond the Proved boundary oo the dip sidse.

For Poasible category of ceservas, the dip length was
considered 50% of Proved & Probable depth (Ll.n. from ore out
GIop 104 MAL to -3 MEL) bayond the Probable Boundary on the
dip sida.

However, the scrikas lsngth for the Probabile and Foas lbiws
category, has been considersd thia sane as Proved category, dus
Lo ©he fact that strice langth over the leass area 18 tod lems
Lets 251 M compared to Yery long strika Length already satab-
lished for the Harticular ore band in {séue i.s. Aeglonal Band
Ho.1, 1n Sukinda Region for mogre than 5,000 M covering othar

] BWines Iin the locality. In BLarpP contrast, the maximus dip
length established in tha Reglon through arill hole interssction
eaoly L8 230 M and thersfore different dip length was coneidared
for Provaed, P?Ey.bll. Fosaible category. The bullk density factar
considered i8 3.3 based of our mxperienca at outapal Chromitcas
Hinas,

In the backdrop of ths Oritericn givaen above, the
gedloglical regerve Bstimstion has baan given in TRBELE MO, - 5
-'H_-'*_
| Page No. 33 I e

el

: : IA
fend. Mo- ROPICALIE9%®
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B) HINABLE RESERVE = [U.N-F.C. CODE = 223)

Gesologlcal rederve as above can not be ancompasses for
Eilng whelher we considey tpuncast method of mining.er wundeyp-
ground method of @ining or both. In tha dpancast ore pillar
have to be laft for snsuring safe slops wvhich has besn laid down
a8 JO° by DGMS upto 50 W depth and 25° beyend the said dapth.

In the underground barrier Ip.u.hrl have to be left betwean Jnder-
ground and openicast for a host of reasons. Pillars have to be
ieft in the underground as Crown pillar/siil plilar/chate pillar/
ramanant pillar/rib pillar/shaft pillar for wvarious alm, ground
Support belng upper most. kance, the net avallable insitu ore
for mining, after making the dus allowances as above, will ba,

in this Linstance 45% against geological reserva upto apencast
limit and 7U% agalast underground ressrve.

On the basis of the criterion stated above minable

raserva will be a8 given beglow -
TABLE Mo, S
uantity

51
Ri, TYPE OF RESERVE I Lakh MT
1a i} Geocloglcal resarve upto tha depth 161 H from |32.‘.I'5
are out crop [(+104 RL![HW-d+Frubwln+Pnn:j.hhj.
Li) Resarve already mined out by TISCO{+104 Eo +43 RL) 1«50
1i1]} Geological Reserve avallable ;:clud:.nq reserve 31.25
. mined out by TISCO (L = if)]. y g
s | Gaologlcal reserve upto quarriable limit Li.e, +40 MRL | 11.58
L%+ UPLo a depth of 70 M from surface (110 MAL)
3. Hineable reserve upto quarriable limit (after deduc-
tion of ore block left on wall side dus to Bainte— S.21
nance of 309 & 259 slope from the horizontal for de pth
| of upto 50 M and balow 50 M respactively). i
4. | Geological reserve from Quarrisble limit (+40 MRL) 19.867
| upto the limiting depth (<57 HRL] conaidered for oras
Fasszve ssLimation | Proved+Forbabie «PoReiblae)
[ AL} S Y
Sa Hinsablw Heserve for the Pertion of the insitu 14.77
Resarve whare uw/gr sining ls to be carried 70% of
gacloglcal resarve assumed PEesantly a8 no informa=
tion on gwt-:m;:.uitru:turaunydrnlnqam L aspecta
of inaitu cre congidering which underground Piliar
| design will be donw.
Be | TODAL MINEABLE AESERVE (ADULTION OF S150.4 & 5) ';a"“'
= i %

Detalls of Caleoulations has besn gilven in AINEXURE = GE=T7 [Page No.53),

FERRO ALLOYS CORPORATION LIMITED e —
X pajerl,

@ead. No. ROP/CAL[239/90/A
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€l RECOVERAGLE ORE RESLRAVE -

Whatever Lhe 6re ress:uws svallable aftag; lmaving sil

Pillars in planned manner and somet ibes unforesssn Ln the mina,
lbath in underground & opencast), mining is carried out un Che
balancea of the insitu ara body but then soma Joss do Cake place
&t the sxcavation site, duriny tiansporr, Redsting, loadliog,
Molosding, besides losses neal Fault, dyke and other geGjoglesl
disturted places. And what s net avallable 1B koows sm lleco=
v-arablu FeBuorve. Wg are assiuming the 5 ame to Da 0% of minghls
B8 we are yel to axperienca mining (epencast and undergoound )
8T The proposed lease hold, Acgordingly total recoverabls
TasEerve Lor the proposed leasss ares will be minable Ceserve =
0.9 l.e. 17908 0h ur,

] SECLOGICAL GRE RESERVE AGAINST SOUTHERN BOUMDARY BAND =

it is seso in the DRAWING NO.3, that Just adjacent to
ssuthern boundary an ore band ocours. Cnly ons drill hole of
G 5 I have intersected this ors bedy within thae prupuim lepsa
hold area and intersected grads is 33y Cx30y whilch is nel a
dirsctly salable grade and call e commarclally wrilized Ghly
after bensficlation and therefors this Cre Can be tearmed a8 1cw
= Srads ore. The ore band is 10 M away from the Ecuthern lesss
.'rr'-._v."' Z bouwndary and tharsfore HJUArrylny opportunity will Got ariss as
743 M From the lease boundary had to be laft an Safety xone and
the dip of the orw bodybaing BOO fram the horisxen, the scops of
sxcavating some ore dums to stespness of cre body by cpemoast
mesthod gets ruled out. Sinase ao data 18 avallghle ou the hydro-
loglcal/structural/gectechnicg) ANpact forecasting on tha pros-
pect of underground mining at tliis BLags Ls rulsd out,

Considering the views 8t absd Alvrvs Lt La fallt Ehat 06 wiid
ROL Gerva eny purpose in est lmal ing The ore ressive quani || TR |
Chi® stags for this ora body & such slLlmation will wii, e

taken up after leass is grante:d and soms suploretion is CRIT Led

out for this ore band for posslisie underground minlng.

m.%&!‘ﬂ’ jan! M

aopICALIZ3?
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Ilabidldl) CUT OFF GRALEL -

For Geological org reserve estimation all grades of
“re ocourring «ithin the ore zooe has been taken iote can--
giderstion since we Bhall not be excluding any ore of tha
Ore zome. AL any case, as par G 5 I Bores hole data, thars
15 no ore available over any width below 10% Cr;dj conteat
in the lease hold area, which 18 treated by us as cut of f
grade and therefore we do not have TO carry out any seiec-
tive mining to exgluds grade below 10%.

lh-.‘.

3lel{dv)  AVAILABILITY OF RESOURCES ON THE LEASE HOLD ARZA - AR

If the resource aspects ia weighed cut in the Proposed
lease hold area it is ;-gn.r.h.t distinctly 3 ore band occurs
io the said lesase srea sa per URAWING HO.4, namely ;{1) Re-
giocal ore band no.1,(2) Disseminated band cloge to reglonal
bBand nmo.1; (3) Diui-I.I.nI..I:nd cra band closs To southern bouns=
dary. Our sxperience in the chrome fleld of ORISSA indicatas
that though the ore body swells and pinches in width and T adw
its cootinuity is never breken But Earaly suffers Cransverse
displacesant dus to fault and iongitudinal displacenant with
BUES gap TO the sxtent of dyke thicknass whose gap can ba
igoored by us for rasources satimaticn MNeEpofw. Thearefcra
for wetimating resources, we can Esfaly assuma thes striks
length of ore bodies, the aams &5 that of Regional Band Ho.1.
Ws know that despest intersection of orse body is 230 M from
the surface for Regional band ho.l, a8 par G § I bore hols
datas At the same time io tha neighbourhood opancast mips
which has gone te 60 M depth and in our Eioeas at Osthapal
Chromite Lsase, we do not find any gap in the down dip conti-
pulty of the ore body and do not notice even Eranaverae dias-
placemant dus £o sStrike faulr. And, Therefcre, thers 18 svery
T@asonh Lo treat the dip length for a1l the three ore bodiss

a| a¥ 430 H: Por reglonal band ne.l, width and grade coasldersd

| —
TN
%ﬁj pajarh,
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Will be arithmetical mean of all Eha ore body Iintersect Lon
within the proposed leass arka whersas ror the disseminsted
band, © 5 I nole interssction avallable within the lesss
hold srea, being single cnes, the xaid width and grade. gan
be accepted for the concernsd ere batno. For bulk deosity
factor 3.3 18 for Band No.) while it ghould be 2.5 for
Eilaﬂmatlﬂ band g par cur mEpearisfiice at Ostapal Chromite
Hings.

Accordiogly Resource of the proposed losss holid arwa
18 estimatad as follows ;-
TABLE KO. 7

Bulk
14 Band No, |FEriks | Dip Widen |Yolume density I L;:'h
HT

Grada

Ha . Langth |Length Lakh Eackon Cr o050

(M) (M) (5] u3

1} | Reglonal 253 230 24 13.96 3.3 |46.07 ‘ 49,65
Band Mo.i i
|

2] Dissemi- 253 230 15 8:73 2.5 21.62 A3 .08
aated |
¥ band ad-
Aacent to |
- sputharn
boundary.

a} dissasl- 253 - | 230 A 2.04 i LT 'Y,
ODated ore
Band closas
to Regional
Band [ U= TP

TOTAL :: f T13.99 d2.85

=

]

THE UW-H F € COOIFICATION OF THE SAID RESCURCE IS 333.

s
-
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ANNEXURE = GE-3

YEAR=WISE PROPOSED EXFLORAT ION PROGHRAMME (BY DIAMOND DRILLING

BORE HOLE 51
—Grid Directien - Bore |Drill-|RL ef
Bera X Y Collar hals ing era
HEEE Hels WeX:La| WeEals L, angle |meter-|inter- Rt arke
Ha. basa base agea sagtion
line line (] Dy (M) AM)
2 FBH=1 1/00 210 105 44 8o | +70 - Marked
with
FBH=2 2700 184 83 e ] - & | + 70 Ghesn
PHH=3 3700 170 83 e 1] (4] | +70 Calour
in D‘rgl
PBl-4 4/00 7o 83 42 70 +70 Ne.3 B 5|
PEH=5 100 220 105 53 100 +45
PHBH=& 2700 193 93 53 S0 +45
FPBH=7 3500 190 83 54 B0 45
. Fhi-8 4/00 190 83 111 80 45
| SUB-TOTRL -1} (for B Nos.) Gd0
T ]
| 3rd FBH-5 2/00 240 9% 53 150 00 Markaed
with
PBH=10 4,/00 240 83 &2 150 [il¥] valtew
f Calwuy in
| brg.3&5.
SUB=TOTAL 2§ [Eor 2 Wos.) 300 i
| s
iiti‘: FBH=11 1/00 280 110 ] 230 =50 Markad
wikh
FBH=12 300 240 R 63 200 =50 vielet
FPBH=15 1./00 5E 105 55 B8O +50 coleur in
PBH-16 | 2/00 70 9 @ | 110 | +30 g3 &3
PBEH=1T7 3/00 B4 9 55 100 “ 40
l PEH=18 4700 56 949 B0 a0 +40
: SUB=TOTAL :: [far & Neos.) 810
S5tk PBH=13 2500 81 110 60 276 |=100 Herked
FBH- i = with
14 Jag 282 108 62 270 100 Orange
PBH=19 1/00 96 105 80 160 = 10 eslesur in
PHHE-20 2/00 96 94 66} 160 |= 30 Q.3 .83
PHH=21 300 a5 83 (4] 160 - 3
FEH=232 4./00 -1t 23 &5 160 = i85
SUB=TOTAL 31 (fer B Hog.) 1180
TOTAL ©3 (fox 2T Nos.) 2930
Hete := PBH-1 To FEl-14 fer Band = 1
PBH-15 te PEH-22 for anticipsted disseminated band {adjacept te
|n, Swuthern beundary)
| f‘
M. . Pujari,

Read. No. ROP/CAL/239/98/A
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FACOR) . 54
Lo MINING PLAN

' M1MING-=-

4 (a METHOOS OF DEVELOPING/WORKING THE DEPCEIT -

KINING of Chroms ore shall be carriasd Ut by opea cut
Bethod io the proposed leass hold area of 23.800 Bsctarsa
in the villsge Kalaranglatta, which was Wastarn most part of
the sarlier TISCO leass ares of 1261 .476 Hectares te beginm
with. Within the propossd leass hold area a very shallow
depth axcavatioh was made by TISCO with an alm to win sway
the Chroms ors and the dimsusion of the QUATTY aF it 15 ocowrr-
ing within the propessd leass hold area is 410 N length by
220 M width. Toe depth of the sxcavation cad ROt be astilmgc=-
od airectly a8 it is riised with watar (Esln precipltates
Static sespage water) but as Par TAOHLE avalilable in SHARMA
COMMITTEE REFORT (Page No.297), the depth of the quarry is
I7 R only. Prom the said Tabld s At 18 clesarly evideat that
uppsr brewn ore body ar Mo.] ore body of Sukinda Region was
mined out by TISCO 4o 'I'.h.'l..l qUarry. This glese geta confirmsd
from the correlation of the lasses map supplied by Covarnmeat
whereln upper brown saam has been gorked probably from the
Ragicnal map of Sukindg Rsgion prepared by G.5.I. with the
sdjoining lease of TISCO area.

AB par the inferred disposition of the ore body, based
o0 G.5.I. drill hole dats, RBagicusl band No.l, kpown al uppar
brown, Ls the only ore baod, available in the lsase hold area
Propossd to be granted to PACCR and is striking EAST to WEST,
with ao average trus wideh of 24 Batres and an average grads
of 49% Cr30; over the saild width. Af alrsady stated above
40 excavation has besa made to a depth of 17 N over aa ALsa
of 410 M lsngth x 220 M width within the propossd leass helid
arta over the aforestatsd ors Band No«.1. It could be infarred
00 examining the TABLE given in Ehis SHARMA Cﬂ?ﬁlﬁi %ﬂm
fcopy of which is saclosad s@ AHHEXURE . GE-6 f}:hlt. therse

a4re J banched An the said SxCavation over the lesala hold arsa

I', " I:.:.L
&
M. R Fh”ﬂ*

# e
e RORIGA NG AL LOYS CORPORATION LIMITED S
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Rt 55 MINING PLAN

proposed to b+ granted Lo FACON,; with one 3 matres bsnch o
laterite and two 6 matras helghit Lanchsas In wall rocks. (na
ramp amnating from the ground surface at Lo 1 1o 13 gradisnt
is spanning all Che THREE benolies (Refer DRAWING NO.2)LVol.3].

d{a)ii) JUSTIFICATION FOR THE CHOICE (N JFME METHCO OF HIHiMM -
QPEHCAST & UNDERGROUND THEREAFIAN -

For any glvem ore beely. o sjatlive soovndsy wf sbbijg 1@
gausrally tha copdideration Faw aocaing the mathed of wiilmg
bacvean Che underground minilug asd opancast mlnloag. Hoeds sr,
there doss sriss rigld situstion vherd cpancasl miolog Leobmss
virtually impossible. MNatural ebetacle like hill or mdusiainm
or river fragila acological sab up or srchecloglcal sxcavatloa
or Hational Satctiuary or Similar such situstion Just can met
ba over comse (lrrespactive of sconomy Or Oo scootmy] el weder-
ground mining has to be rescortaed, While natursl barcisr way
Dot exist, still sconomy Of Opdncast mining sof ore may Lasides
bigher that market valus or réletlvely highar Chen wsdaryiausd
cost aof produccion for the mess swale uwl prodact oo Like saces=
maive orefoverburden ratio on « paubl wf opsiicast deptf, Fiat
Blops of gquarry (because of weiy #pft groukd), this oye lealy
compared Lo ovorburdan or Blde buidan, eaxcessive haul dieyaroca
where cost of hauling forms & hily compoBant ia overburdes owst
or Blajlaer such situsticobh: I oertaln Situstica, inforeasllon
Bay BoE b avallable an the Ges-taschnicel /Hydrolegloal /Mimero-
logical front end ia likely to teake few yYears before Lofursa-
ticos can be cbtainsd and sssesdmsnt is possible oo Che suonoay
of sining by underground msthod at dspth from the eurfacs amd
it also takes 6 to 7 years to monetruct ab underground mine
for full=-fiedgsd production. [ sush CLICUSBSCabCE, OCOBESNEE-
ment of opsncast mining of minessl, where preperatory pmilod
is few wmonths instead of few years, as I8 Che case aC BhimEangas
iegie arsa; Can bs Cacen up Fii fevw years whlle Carvylog eul

Rk O wirk on the underground vlalig. Heoce, LE 08 ressoeei)sand

FERRO ALLOYS CORPORKIKW LIMITED Saeuw

M. 3
qeqd, Mo, ROP/CAL/239/98/A
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s MINING PLAN o
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Justified that opsncast mining ha® Geso Suggested for inltially

few ysars at Che proposed lesss hold arsa of FACOR. Even
ctherwise aleo opancast mipiog would bw ,referresd upto gertailn
Qepth considering the wlidth of ors body though such scopomic
advantagae is scmarimes given up a8 undergrouna minieg snginesr
prefers a wirgin :u.ri'.u-.-flt:.tn_ vertically above his undergrousd

Bioes.

=

4(a)(ii) oESICH FARAMETERS OF EI'H.'.HEE!" HDEEG -
2]

- TABLE MO, i
Wi FART ICULARS Uit Puantity Romarka
_ 1 | Benech Height H 8.0
4} | Bench Slope (indi- - Sugras 10
vidual)
37 | Dpaim 3ite & shaps - |I
&) Top width | H 050
b) Bottom Widtn M | 030 |
| ©) Depth H | Q.30
4| Bafiier aies § Snape- | |
| a) Top wideh M | 0.50 / 0.5
b) Bottom wWidth M 1.25 3 |
¢l Haight M 0«70 ‘I
- { 1
1 | Ramp gradieny - |
| &) Main remp 1 in 14 |
jmn b) Other ramps ] 1 4a 12 L
&) |Type or Eamp | Switch Back
N et mm | —
4] Hailn raup | H 14.0 || |

J_J__ii“:r r--le M | 1.5 |
] N = e — e
g .

Beod, Mo. ROP/CAL/239/99/A
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S
Table ®o. B cultg . .
= B
J:L FPARTICULARS Unit (usat ity Hmaimr e
[
B) y o o ing - Wagiisdg L1/ ek Hamser -
al Spacing M dai
b) Burdasn Al
¢l Dapth H G.d
= (709 imciliwe)
9) | Depth of Minimg from Capth il
| Surfaca := (110 MaL)
a) Existing M 17 21 W
B) 18t year ] 20 %0
¢l ind year H | &7
d) 3rd year ] 26 'H
@] 4th year H .29 1
f) 5th yeaar M F2 ta
g} Ultisate " 70 40
{1DEh year)
10) | Overail pit siops - 1 | ]
al upto 50 M dapth lmgres H 9 Exst, Weat &
from surfacs.
s@uth .
b} Below 5) W dapth lagcse 25
(%0 o 70) Fram -
thae surfacs.
2) o tha Heorth wall lagres 20
for all cha dapth l
V1) | ZOTAL BEWCH WIDTH OTIUA JHAN RAMP ACCESS (Ratey pwigs

|

EQRE " HM=5 (Page Mg, 86 ). TANLE - 9
51 [Blops] Orain |larrier |Resd |Te '
Farticulars x " tal
_Ho. wideh addion | pldil] giden
V)| Upteo 50 M depth |d.d M| .5 M (P 1. B0 [ iD.4 m
of quarry (For |
Pit slopa 309) |
21| From 50 W Lo dodim | e | s (TR H-_j”
70 M depth of ' ' |
qguarxcy ([ for
pit slops 259 . /
aee—b

jcaL[3sEelt

= ————— FERRC ALLOYS CORPOWATION LIMIT
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Table Wu. @ 1] . A

(Manb ity Mo g

i

Wagondp LL LAY ik Wpmmar

-
—_— —— e s
— e ]

e B
3.0 I
E.4
D’.Eth E-&l-
1r #1 M
20 &0
£3 &7
26 R
25 H1
a5, Be
i8] | 40
1o | | Kult, Wast &
South .
5 |
X |

TAWIE - @

Ei Po———
i | FARTICULARS Uait
-] T o ling -
al Spacing
k) Burdsn M
¢] Deapth H
= (709 iociinae)
.} 2) MEE off EE‘E"H EH'_..
Surface ;= (110 MaL)
a) Existing H
bl 18t vear ]
. e} ind year M
d) 3rd year M
®) dth yaar M
£)] Sth yass M
g) Ultlmste ]
{10tk yaar) |
10} | Cverall pit s - |
al uWpte 30 M dapth imgras
from surface.
b} Below S0 M daptn lgras
. (%0 to 70) from |
ui.- '“!l“l
€} o the North vall | legres |
for all tha dapth
11)
XD RE = H=5 ;ﬂﬂ Heg: 86 )
'_;i: Particulars
1} Upto 50 W depth [4.2 w ST Iadb Ny
of quarry (For
PLt slopa 309

0 M dapth of

)| From S0 N to 4 ,IIH n..hl-q. b oah W oih

lopa Orala |Essrrier |Rosd |Total ]

MISERL _previb |y gdthon | whdil

- p— | quarry | for
b g | [ | bie siops 289)
\ o9 =
M. E A
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(FACOR) - 58
B MINING PLAN

dimjiiii) EI,I"UIIK:I OF OFERCAST DEVE Eﬂﬂﬂi‘ [ BIF.E.I.'.TIEH OF DEVE LOMENT
TUETHER HI‘I’H BENCH Bl AMD OUANTITY OF ll‘.{:g\l‘hzl{ﬂﬂ BEHCH=WISE
ABD OTHER IMPOHTANT [EVELOPHENT FEATURES = .

Ill-dhtliy aftar obtaining the permissicon for surface
cocupation, aftar ;:uu.r:l...ng déwatering and silt remcoval, tha
Sachinss willi b4 lowersd through the above Sald raap and the
baoches will bs extendsd in Essterm diraectios till reaching
Eastern lease boundary while simultanecusly the raap also
will be estended with ! in 14 gradisnt io the strike direc-
tico of tha orée body Elil reaching the next lowar bsnoch sod
after sulficient axtensicn of the Daxt lower banch, agais a
ramp will be formad in 1 Lo 14 gredient ovar a distance of
54 metres to reach Lo the KL lsvel of still lower bsnch and
the process coRtinuss till reaching around 78 MRL only after
which sxcavatlion at the top edge of guarry on foot-wall/hang-
wall direction is pacessary Since tha advance sxcavation has
slready bean doos by previous lessss considering the depth

reached. The present profile of guarry is inferred from
various dats avallables as the guarry is full with water and
direct obssrvation is not possible. To tha sxtent, actual
profils will alter from the inferred cna, to that extesmt,

the presant planoing will be modified. At the Western leasa
bounsdary the dapth of the Resp from the ground will be 23 M,
which will eoables formatiomof s bench for chrome ors body
batwsen 17 & 33 W depth. Average ground leval is 110 M gnd
thersfore, the REL of the banches will be 105 KRL, 99 MRL,

23 MEL acd 87 MEL, 81 MRL, 75 MRL, 69 MRL, 6] MRL and so oo.
[Refeor DEAWIBG HO.7). As chromite has already bsan minsd ont
batwean 104 MEL and 59 NRL and also betwean 99 MAL snd 531 WMRL
OVar an average Strike langth of 170 M chromlites miped out
Mpto 93 MRL 4s 170 x 24 x 11 = 44,880 WY x 3.3 (Toonage facter)
dew: about 1.5 Lakh M.T.

= ) /96! A
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M.
fegd. No.

AR alrsady Btbated sl

1w .urluﬂ:ﬂ--d o minlacyge Ilie

araa of sxcavation first updu das'! e jaase Douwslary with Lhe
dapth ressining at 17 M bafors aglending che rasp. Saoh;
snlargement al)l around would liave mesnt Dormal chi osmlifts sxoa=
vatlon of J4 M width x Z20 M mbrike x 11 M depth = S, 080 M3.
However, af Stated above, alresly 44,880 M° have besn sxcavat=
#d_and thersfors, the balancs avallable will be 54,080 - 4d, BAO
= 13,200 B¥ z 3.3 (Toonage Facher) = 43,050 NT of ore: T h =
overburden excavation in the pivcess will be one Lakh W' [Heter

Sections = DRAWING HU.

T ) dvol.d)

Subssguantly, depressiol of quarry bottca by & M (1.8,

QUArry DOLLoE reaching at 87 WALS will yield 24 3 179 = &

= 35,776 ui' X 3.3 {'.I:-un.n.a.g-l Faotir] L.e. about 845,000 MY
Chromite with an ovarburdeo sxvivallon of 2 Lekh MY, (Reley
ZABLE HO. 10 ). The quarry betios depression will comnt |nwe

a% such wilh reap golong down Ln | Lo 14 gradlent, kesping thafw
ultimate sloupe shgle of foot-wall at 289 uatill the Southesn

edge of the guarry all mosC Couvhies The Southern boundary whes

the quarry bottom will resch 40 MEL Lf.e. with ous jlateriis
bebch of > M beight and 11 buncliss of Chromite with & M haight.

Ihe total tonnage and everburded sscavation will chus begues
a8 follows Till reachiog the limita of opencust weklog -

TADLE Nig. !9

::: Chramite B Sad antlity in 1m-rhmd-"rj

i o W, 7. vayalion Lag. ef 9~
1) | TFirst Banch 105 = 94 31,000 (T
2] Second Beoch 58 = 8| 1 000 L sl
a7} 1 Third Bench 83 = : a6, 00D P
4] Fourth Bench BT - TR, 0060 I s Wi
5) Fifch Banch ¥l = 1 Y T [
B) Sixth Banch T8 = & bW, GO0 I oo
ER Savanth Banch 63 - | L%, 000 1]
8] Elgth Beoch B3 = %l 40,000 L
9} Minsth Banch 57 = 5] 38,060 100
10) Tenth Bsoch 51 = 4% 27,000 0 - B0
11} Elsventh Bench 45 = &l 20 ;000 e k.
YOTAL :3 3y 105 = i l Ll 000 1. 0S

i\
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U ATANGER MINING PLAN

The antires mining werking would necessgrily have to ba
carried out with a8 much mechanlsation and automotaticn as -
wouid ba Feasible considering the infrastructural Facilitiass
available arcund the Sukinds Region.

For ppencast wining operation, longitudinal drains will
be maintained at eévary bench [loory To aenable the rain precipl-
takte and sespags water To flow ©To the WesSLern mOET guarry
bottom and whgre a sump of 30 H x 30 M x '3 M will be excavated
which will have the capacity of 2,700 M3 of water. The annual
rain fall i& considered 1.3 M and the gquarry area is
54400 M4 and hence rain precipitate over quarry is 54400 x 1.3
= 70720 K2 in bBeginning pericd of mining operation, howaver
BON of Buch rain fall is in rainy season i.e8. 57000 M3 water
to be tackle in 153 day® i.e. froa Junes to October and per day
rain pracipitate over guarry arsa will bs 370 ma. Assuming
rain pragipitate over the lease &urface area 1s 38000 M2 less
quarry area 54450 ®W¥ i.e. around 183600 MZ x 1.3 M (rain fail) .
- 238680, APPHOVED

ASBuning J0% [CENTRAL GROUND WATEH BOLED EEPRT - 184
inflltration factor) as ground infiltration, as BOW 1is over
rainy sesson of the non quarry Surface area 238630 x 0.8 x 0.2
= 38200 M3 will be infiltrated in 153 days l.e. June to October.
Hence, infiltrated guantity/day is 350 M3, Assuming 10% of
infiltrazted Wwaler af Sespage water, ground water Saspage into
gquarry//day is 25 M3. Again assuming another 59 M3/dav as pver
fiow From garland drain, the total pumping/day will be arsund
445 M3fday. However, aesuming that peak in flow into gquarry
Bump will be 3 times of astimated figurs, par day pumping will
bs 1350 MJ/day. The sump capscity is 2700 M3 i.e. more than
2 days capacitys: The above du'l:.ni-.;l.s will change a8 guarry will be

ﬁ‘g’( [

Hl ¥ hlnﬂ'

e S N AROBIC AR | _ ‘
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The afore-sStetbed detalls are given in Lrief in the following

TABLE = 11.

THRIALE NC. 11

% Tha
QUARELTY [ ha) WaTar ool 1

For rainy Pey cay lation in to
SARCE ARHUAL Saason only (in ra.ny Ehe uarry ih
Hos [July: = E8agon rainy sgasop
Occober. | 153 days}t | per day

= B0V of annual {Ha)

1 Rain fall 1,30 M 1.04 M ' -
| As&ume )

- B

2} Rain preci- |

pitated ovar : e -
quarry area ?'D*?ZU.I'# Se.5T6 M 37 I

(54400 M2 |

3) a) Ground )
infilteration
20% of rain 0% of 20N of :
precipitated; 235630 190944 S5y
ovel lease 2 "

hold area exi = 477354% | = 381894
cliuding
qUArry area-
[ 183600 M2

b} Ssepage
watey inco |
the guarry |
(asaume 10% # L ’ 25
infiitraced
QuanTicy 1.e
250 M3y I

4) atur cvar=
EFlow from
garland
drain | assum-
ed] i

TOTAL :& iz e 2 R
SRY 450

Expacted pumplng water {assume 3 vtames of estimgted
quantity = 400 x 3 = 1350 MY,

Sump Capacity = 2700 M3 ii-8, @more than 2 Hays)

__W FERRD. AL LOYS CORPORATION LIMITE) m e e
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The Ffirét reqguiremant upon getting Permlssion will be

to déwate: the quarry, remove the allt and sxpose tha ors body
which had besn excavated by TISCO. Channsl sampiing will be
takan at 25 M ioterval and grade values will bs glvan acroas
the width of ore body.

_ Ths disposition ef ths ors body on the plac viaw
(#lice plan) will be marked out which will smable to lay dowm
Ehe limiting line on the Hang wall and foot wall for a 3 M
dapth ore slics Zepending on the working slops of QuUarrTy walls.
Assuming that on averags 2t0 M strike lsngth will be available,
the production agalnst 3 M slice 210 (strikae) x 34 (width) x
4 (Bepth} x 3.3 (Spegr.) = 50,000 MT. Assuming 80% racovary
it will ba 40,000 NI/hoaum of Saleable ore and 10,000 MY/ /Annus
of Low graeds cxa. Simijar ®lice will be sxcavated in descend-
ing order. However, the deyth of Blice will be increasing
With the increase in depth dus te reduction ia available strikas
length om account of side slopes.

Assuming that first geclogical slics Plan has basan
made at 17 H to 20 M dapth from the surface l.s. 5] MREL, sub-
Ssquent major slice planm will be 70 MRAL for which 18t sat of
holas at 50 M iuterval will be drilled from Burface to inter=-
#act &t the Eaid RL.

T™he sllce plan showing disposition of ore body to be
drawn at 132 M interval Cogether with sectica will be utilized
o predict the quarry excavation outline at the surface.
Frasantly an inference, has beso mads based on stricesdip
dirsction of tha oras body in asighbouring mines and Slica plan
have basn drawn at the 93 HRL which Is expacted RL of QUATT ¥
bottol CUrrently.

a%f{:ﬁ*
M. X fard,
9/08)A
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Expansion of existing excavation Will B carrlied vul comepc-
ing from Eastarn boundary to Western boundasry and for 3 M of
quarry depression, a Bhilting of pear about 4.5 M god 5.6 H
of the cuter sdge of quarry wiil take place at foot wall! and
hang wall respectively. And, this exteot of guarry edgs
shifting will be followed up by shifting of successive lowar
panchas, io descanding order whole over the QUAITy perilmeCecs,
€41l reaching the QUATXY bottom. However, in intermittant
YO&L, quarry wdge shifting will bs mors than whiat ls Stated
above to retain TP and haul benches for peried longer chan
oDe Years

AS alraady given in the opancast dasign Parsseter, Page- 56)
ino Southara, Esstern and Wastern wall, 30° wizl be overall
Blops upto 50 N dapth and thereafter it wiil be 359 upto 70 M
dapth (40 MAL) which is Witimate quarry depth, and ea the
Northern wall 20° siope will ba mada right upto ultimste
dapth.

diajliv) !I‘:E-E;!IHTT o Sﬂlﬁ% THE UUARRY SLOPE AT THr ULT IMATE
CEPTH =

IC 18 sesn that with 6 & height and 10.5 W width oo T
foot-wall, overall Slopa i» 309 which can e maintalned &
SuUch at the ultimsrs depth of opeocast Bining l.e, upto 40 HEL
whersas an the hatgwall whers tha Sround i realativaly weak
And a8 Che sccels to JUAITY DoOttom will also ba pProvidae oo
/W side, the overall slops will be agintaloed at 25%9. gue
thaa, it is to be notsd that throughe-out the PPeICABL life of
10 years, the overall v-laﬂ:l..nq #i0ps will be less Chan 309 op
the foot-wall eide and laks than 25 on the hang-wall sidag,
dus Erimarily ee the rampe and haul bdnches raguired to by
formed whoss Bhifting shall not Recesearlily be carried sut at
interval of ocna ¥ear and may have to be dons st drsalwy Lotere-
val considering time snd CoRL of sJudh conabruction,

X
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Therefore, predicted quarry outlioe ¥ear To Year will not
fecessarlly be intune with ovaerall uwltimsts slopes of GUeTEY

&8 atated above, which status will ooly ba resched at thes
ultimate depth of quarry. In order to maintain pear about

30° on the foot-wall side sufficient ground drainage work inm
the form of garland draln and Detwork of channels and ®ub-
channels will be created on the foot-wall side of the ore

body Lasldes carryibg dut Bore hola Pumpling of water from the
surface &s well as on beoches with an witimate ais of main-
talming the quarry slopes in a dry state. Added to the
preécaution as stated above, monitoring of the ground slops
Shall be carried out to detect possible micro movesest of the
Blepe with the help of tape utrnlln-t-u. bora hole axtenso-
mater, precise linlrﬂ. and slsgtronic distance EaaBuring ios-
Erumant during the 1ife of opencast sxcavation. Simnltanssusly
ground water level and hydrostatic pressure in the quarTy sleps
Shall bs determinasd by plizscmeters. At any case af Doticed

in the quarry of Ostapal Chromite Mines of FACCR and that of
Ealarangl Chromite mines of OMC with increasing depth mechanical
Streangth parameters of ground is increasing and there is no
Teason why at dry quarry slops, the ractor of safety of foot
wall at 30° slope will ba less than }.5. At axploratory drills
ing #tage drill core will be utilized to find out Mechsmical
ELrength parameters. Aod if the Btrength parsmeters are foumd
to ba highar than SsCimated, quarry slopes will be 8 Lespaned
and ultimate quarry bottom will be lowar than 40 MRL i.e. gquazry
1ife will be axtésading bayond 10th yaar.

i
el
. L. Pajari,

WEead Mo ROP/CAL 2999814
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TRANS PORT METHOD IN ORE AND OVERBURDEN -

10 H.T. TELCO Tipperas will be utlilized for Transporting
of the overburden as wall a8 47 chromits cre. Thess Clippers
are well suited with 0.9 M3, ﬁ;ﬁﬁﬁl :“'if-f&’u.u.—,.ﬂ.m and dowes
oot cause any #spillage from the bucket of the Shovel into the
body of tipper: Thess Talco Clppers sre very sturdy, can climb
ateap gradient, can DegeTiate acule Curves, Cal Eove in, oarrov
widih and it is simple to oparate with aafery sad sasy €o
malotain. These cad alsc be utllized for Crausport inm Hatloasl
high-way/Stats high way/Ordinary road. Therefors, all trans-
port ocutsids the pilt will ba carried out through thase tippars.
He form of coova)yor Of Tops way Of Crasway will be utilized For

transport. ,

DUANTUM F DEVELOPMENT AND TOMHAGE AND GRADE OF PRODUCTION
X PEOTED £ -
TABLE NO. 12
pig| Over- ROM [Salabie| Low- Nickeli-| Cre to
Téar o burdsn ore Ore grade farrous v L=
= ore lizcanite| burden
n3 ur | mr HT K3 ratie
lat | = 150000 | 44000| 35200 | 8800 7500 426
god | - 170000 | 50000 40000 | 10000 B500 4:25
Ird | - 170000 | 50000| 40000 | 10000 E580 4.25
4th - 170000 | 50000( 40000 10000 8500 ! dedS
sth | - 170000 | 50000 40000 | 10GOO 8500 4.25 |
TOPAL :: | 830000 |244000| 195200 | 48800 | 4150 4.35 |
. -
Rafaxr ANNEXURE = M| (Pesce Ko. 491 | Eor yearly baoch

Blice-wiss sxupscied gquantus of production prograsms for firsc
flve Yaars.

Aafer AHHEXURE = M-2 (Page Ho. 82 | for Yearly guaotus,
Seguancs and direction of developmant prograwnss for flrst flve

YEaALE .

M. K. PaPr
2 M R R AL L OY S O P O AT N L M T E D
tegd. MNO-




HHIMTANGAR

66

MINING PLAN

e ——

d{b)iil) BASIS o CE‘CUHTIE‘H OF ORE AND OVERBURDEN =

4ib)(111)

The chromita ors sxcavatioo psr year has bessno sssassed
based on multipliicatiom of ore strike langth in sach working
Bsctor of guarry to bs worked in a given year with the welghtsd
avarage Ii.dﬁl {24 M) and with ths weighted svarage depression
of Ore exposure |as projected in Year=vise plan view of gquarry)
which will take place im the particular year in the particalar
ssctor . The volosa thus obtained was multiplied with the
bulk dengity factor, f:llr a8 average grada of ore that is likaly
to bs avallable, bassd on sxperissice of OStapal Chromits Mizes
of FACOR.

Sidmilarly quantity of overburden/waste for sach ysar in
term of M3 axcavation was satimated by meassuring ths area froa
tha projected qlulrnr Plan, as measured in the planisster,
sactor-wise and reduced level-wise and multipiving the saae
with the averege dejressicn that will take piace in the guarry
bottol and other bancheas ip the particuiar yesar- The avarags
will Dormaliy be & metre, which Ls the bench height, ovar say
EaCtor an the gQUArTy plafs

HETHOD OF ARRIVING AVERACE OHE WIOTH OF 24 W -

Tha cre width of 24 M is considered for calculation of
yaar-wise production, L& derived by welghted avarage mathod as
Per the calculation detalls gives beslow -

. IABLE o 13
51. Bore |Influ- Waighted
Nia Hole |amce Wideh Striks x Width
Ho. |strike Total - Total
. " - af(5) « ofl3)
1 i 3 4 5 (3 x 4] [3
1] |BTH=43 a8y W 31 H 2673 M
Z2) |BTB=43| 100 N 21 K 200 = 6069 = 2153
i) |BTB=55 T2 M 18 M 1436 = l
TOTAL & 253 W 6063 Wi 23.99 M
20, welghtsd Width = J4 M.

s lafer DRAWING NOD.4 & 6.

L TR K e e e U g i ————————————————
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4l INDIVICUAL YEAR=WISE PLANS & SECTIOHS -

4{d)

dim)

Individual year-wise Plans & Sections are wnclosed
af DRAWING MO, 7 and Blal T E;.E. Estimation of yesarly
bench lllﬂluui sxpacted quantum of producticsn procraama
for FiXst five ywars, shown in ANNEXURE = M-1(P=81) and estima_
tico of yearly quantum, seguence and dirasction of devalopeant

Programos for firest five years® shown 1o HEXURE = M=2
{ Paga Mo. 82 )

COMPOSITE PLAN AND SECTION SHOWING PIT LAYOUTS, DUMBS, STacks
OF LOW-CRADE WINERAL -

Refer DRHAWING MO.S and 10.

PROPCSED RATE OF PRODUCTION AND EXPECTED LIFE -

Thus, the total chroaite ore of By3d 000 MT will be
SxCavated over a pariod of 10 years @ of 50,000 MT/Aubum and
total overburden excavation of 14.75 Lakh M? say about
15 Lakh M3 will be excavated at tha rate of 1.7 Lakh ¥+ The
Opsocast mlning will ceass oo the completion of 10th yaar
Since by theo leass boundary will colncide with axcavation
boundary at feot-wall (Refer PLAN & SECTICN - DRAWING HO.% E10)
Howsver, this 18 with the expactation that rock compatancy on
the foot-wall will be a® psr prediction. But any isproveasnt
io rocikmass compstency will be followed by wtespaning of owar-
all slops aod eccoomlc depth of quarry will furthar ipnoreasae.

The dimension of quarry bottom at the sod ef the j0th
¥ear will bacome 43 M aloog striks and I5M ACICAE Strike while
the dimsnsion of quarry Top will ba 235M along strike and 352 M
acroes Lhe strike (Rafer FLAN & SECTIUNS - URAWING HO, 9 & 10 .

However, from j11th year onwardes production will continue at

do
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the rate of 40,000 MT/Annuam by underground Clil reaching tha
sxpacied depth i.8. 250 W which will waks ovearall Life of
the leass ares Lo be 50 years.

COHCE PTU MIHING =

UNDERGROUND WORKINGS -

From 1ith year ocowards underground mining will t-ta
Placs at the rate of 40,000 HT per aucum. And to sffesct Libm
undsrground mining at the stipulatad year, preparatory deve-
lopsent work will be initiated from the coaselcement ef Sth
yoar of the cpaning of 'the opepcast Blolng coperation. Thare=
fors, Dismond drilling work for comBencessent of preparatary
devalopment work will be initiasted from 3rd Year Lisalf tnnr.h
for sstablishing coutrol point in the development drives to
be undertaken as well for carrying out Hydroe=gaological and
Gaoc=technical studiaes to design the method of Btoping and
d'“llnﬂ-lﬂ:?%“l designing che gecRatry of excavatlion ta ba
adopted including design of support, working dimensions, void
disens{on, all typas of Pillar dimension, lice 11l pillar/
crown pillar/resanent plllar/barrier plllarsrib pillar/shafe
plllar and sstimition of advance pusping regquiressat, surface
(abandoned quarry) pumping requiressnt, drais design oo thas
Surface Co snlure drainage of rain precipirace without any
ponding with megligible infiltratiocn. Aad pracioely for the
Purpoas stated, 3 Tto 4 holes will ba drilled frous Hpoging wall
side to Lintezsect the ore body at 100 M deapth i.e. at about
'0' MAL. Out of the 4 holss, ons will be dzilled verticaily
Lo carryout the pusping test for deteraining hydro-geological
parassters, Balance holes will bs drilled at £59 angle af

inclioation.

LU
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The UKDLRGROUND MINING method may ba -
E R o< ) S R L T
# Sub-level stoping.
i Sub=level Caving.
§ Block Cawing.

dapending on the compatency of the wall rock and chromits,
which iotwrn will be & function of §round strength parassters,
SLructural defects of the ground and the water pressurs in

the Rock mass surrounding the underground vold areas.

dFyqLs) STIFICATION POR TREATING 40 MRL THE DLT TE PIT BOTTOM FoR
CPENCAST HINIHG -
_‘—ﬁ

In erder to maximize the avallability of oze froat om tha
Strike direction for ore Bxcavaticon, no ramp formaticn ig baing
Planned on the eastern and westarn wall of the quarry, for any
Taup farmaticvn on these walls will mean blocking additional ore
Pillar on the side Blopa of eastern anod Western wall, thereby
reducing the ore front in the SLrike diri-r:tinnf'thl quarry. It is
#recisely ror the same reascn no ramp 18 proposad on the Scutharn
wall siace any ramp formation would Flatcan the Elope loading to
tha Lnterswection of The sald wall o the ore body at a relativaly
highar elevation, when the Bloping wall will be 'Ill.ld.l from tha
southern boundary which 15 a Qistance of 150 M from the ore out
SIeps  This would reduce Ehe ®oope of lowaring the ultimares pit
Bottom RL which would snd at an #lavation higher than propogad
A0 MREL. Besides formacticon of ramps on the BCoUThern wall wil]
create the gxit problam & ¢ Ehe dumpsr ‘a8 the dullpers ¢an not  ba
taken out of the Suarry to the surface for waste/ore Femoval mince
Chat will iBean Crogeing lasse bBoundary on the Bouthern, eastern
B WedLern side for which Free land access Le pot avallsblae.,

\

e
M. K Fﬂilﬂ_, Ll T
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Tharefore, all switch back rakp are proposed to be
formed on the northarn wall which Ly also hangwall side of
the ore body and gquarry and in which direction., i.a. BOrch
diregtion, there i no arsa limitation for guarry advancesent
ai the lesse boundary i 450 ¥ beyond Che guarry out line sven ' |
when the gquarry is at the 40 MRL which 1s considered bottom |
BoOst limit of quarrylng operation below which guarrying cpera-
tion . cap Aot be continued beceuse of the reason glven
below. The over all Slope on the northeérn wall has bacoss
200 because of provision of switch back rasps to take down the
Rachline to lower lavel. To that «ffect oo the northarn slopa
ef the guarry At ie proposed te form 4 reamps in 1 in 14 gradient
sach of B5 M long and ona ramp of 72 M long with 1 iz 12 gradi-
*Ot, And the overall slope on the east western and southern
wall will ba kept at 309 upto 50 M depch .and thereafter it will
ba 25° sliopa upto 40 HEL.

Spacific yeason for treating 40 MRL as mltimate bortom of the
gUarry =

WiLh the overall Siope of The guarry wall, as Gentiloned
above, when brought down from the @aftern, western and souche rn
bourdary of the lease area, ®ast To west width i3 43 M at 40 MAL.
43 B Widen is considered as minimus widtn beiow which gffiziancy
o2 Shovel/Dumper combination working will be lspaired. This is
bacause of che fact that langth of the G.9 K? shovel togathe £
with boom in horizontal position will occupy 13 M width. aad
when full circle will be made from the centre of shovel, the
dia meter will be about 23 M. The minimum radius of curvature
oF TATA 1210 Tipper L1s 14 M. Arleast 5 metre space should bae
left Ffrom either wall at the bottom of guarry. And
while cutting the befaches frow oastern and wustarn bourdary of
the ldase area at the proposead overall llﬂpﬂ?ﬂé’}d upro 50 M dapth

,\' and 25% therssfter, practlcai working indicates that slops bacomes
A

R

apjcAL228/e™

R




fEACOR) 72

BHIMTANGAR MINING PLAN

flatter znd hence Che said 43 M width will further reduce.
Some Space will alsSo get occupied for creating an

water sump Lor regular Storage and pumping of water to

keap the Shovel/Dumper working floor dry. Considering all
tha aspectE as mentioned asbove, the 431 M width at the
ultimate bottom is considered as minimium for mechanised
excavation work efficiently. Since 43 M width is achieved
at 40 MRL only, 40 MRL has been considered as witikate bottom

@f the. cpencast working.

Pt
M. £ Pajari,
Becd. Yo, ROP/CAL239/08/A
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4(E)1444)  CUNCEPTUAL PLAN OF THE QUARRY AND ULTIMATE PIT SLOVE -

DGEHE has seT & limit of oversell sulops of 10 upto a
dapth of 50 MW and I5% thereafter for all chromite mines of
Orissa. However, Lf one can sktablish the ground parsmeter,
Dawmaly atrsogth propartlies and hydre geologlcal sStatus is
;uu:h Lhat overall S8lopas agalnst & giveno depth will be Stabls
sven at Steeper angle, then parmissica for staspsr is also
besn givenm by DGME. Coaverssly if the grouad cenditdon
agalnst s given depth is bad sncugh It warrsnts a flattar
slops which should not be lost @ight of. However, D & M5
Stipulation 18 oo the limiting Elopa or ultimate slopes while
day to day working is carried out at a relatively Flatter
8lopa known 48 an u'nl.'ll:.tng Blops. I6'‘case of Bhimtangar Einss,
it 18 sxpected thatl ground parafslfer will laprove with dapth
a8 1T ha® beaz the case at our CStapal Chromits migss whare
prorats leproveasnt io groumsd strength valuss in taspact of
U.C.A+, Cohesiom, Fricticu angle, Unit weight, takss place
with ilncreasing depth. And, thersfore, L1t 18 felt that it
is readonable to make efforts for an q:.-n:.u.:l. Blops of 309 for
a dapth of 70 W from surface oo the Zasters and Westerd wall
of ths quarry, where space limitation Justifies tha need of
Bigher slope. - A overall sloje #atlmgtion, based oo ths
Oétapal mines ground streagili paraseterd o deterained at
Boula S5o0ll Mechanics leborstory at the present dapth from
surface 1.e. 50 M from surface st a depth of 70 H at Bhistan-
gar leass area, indicates Factor of wafety 1.6 on the So-called
Essteorn sud Western wall of the guarry which justifies thae
Ultimats slopa of 300, However, preésotly we have made all
SETimates Lassd o0 maximus 30O slops upto 50 M depth and 259
Blops Chereafter. But in cass of Hortharn wall, wa hava
consideread 209 mlops only,

fand, No. ROP/CALZ39/%0/A
e CERRG CALLOYS COSPORATION LIMITED -
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40f)14v] EXPLORATIUN ANU OTHER STUDIES REQUIRED FOR UNDERGROUND

HIWlNG =

Priumary cbJsctive of the sxploration i1n an ora band
iike Regicbal No.! band travefsing across the proposed lesase
ares, 15 primarily meant to establish the necessary control
polne, &p that underground drivages will proceed smeothly
with k-licﬂldq- of ore geometry and in the progess width and
grade of the ore body will be known besides the knowlsdge of
geotechrical paramaters like U.C.A., Cohesion, FPrictioa Angla,
Bulk medulus of rigidity, material constant to svaluate T h &
Stablliity of the void and to determine ths extsnt and farm
of Support to wall s.g. filling or waste plllar or chromite
Plllar ete. ALl thesa drill hole for underground miming
purpose and the computationagl work on woid ll:.lh:.].ity bas to ba
complated h?- Sth year and no such R& D work will be Ko Pt pemd=
ing, beyond 3 yaars psriod g8 from Sixth Yaar Ooowerds, sccess
for underground mining work will bs commenced other-wise soca
after gedsaticn of opencast aining after 10th year, production
from underground mines at the same scals &8 is being propoasd
for epencast miming i.e. abdut 40000 MT/Annum will not bae
posslble and there will be serious gap in the coptimaity of
production during tranefe: from opencalt to underground.

4(2)iv) SUANTL OF OJERBURDEHN , CHE, EATIO & DUMP STACE ING EARD  AHD
AREOUACY OF THE SAME -
While the quantum of overburdes i® 5.3 Lakh ®? in the
[irst five yaars poriod, the saus figure rises to 14.75 Lakh m3

over the cenceptusl pian pariod. The srea sccupled for owar-
burden storage is 4.830 Hectares. This area is aufflclent to
BLore Lha regquired guantity of overburden which will be Ploced
af Lwu Buccessive benches sach of 15 M helght making che over-—

4ll ®lopk To 339 which 13 & atable clops coneldering mechanical

i

FERRD ALLOTS ClaRPORATION L I T E ) e
3 E ',ipnjm.

Bwad. Mo, ROP/CAL/230/98/A
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strength property of waste dusp. This srea his been selscted
since it 18 Covernment land and is sncrcachi@ent free and also
forest free area. The dumping site is fartheac distsnce from
the dwelling houses in The lease area and no dwelllng houses
are seen within 100 M of the overburden positicn. There is no
public water scurce bezrby which may get contaminated. There
is no public road nearby. Distance from the guarry edge at
the ultimate position of the quarry is BO M.

A) Ow Er burden -

Upto 40 MRL guarry bottom is 70 M depth from swfaca.

{As derived from Transverse section & longitudinal section -
Refer DRAWING NO.DR-7 of Volumes - 2).

- Cross Bactional area (from T-Sectlon Ho.2) = 10,441 »2

= Lroga Sectional area [from T-section No.4) = 10,335 M2

- Avarage eross sectiomal azred .. . = 13,388 M2
= Average Strike laength (from longltudingl

saction) _ 239 ttop) ; 43 [ bBortom) & 136.5 M
= Volume of Overburden : 103688 M2 x 136.5 M =14,17,962 u?
= hdd 15% extraz for banda, accesSs etc.. - 2,012,684 M3
~ TOTAL QUANTITY .. n =16,30,656 M2
= Less guarriable ore volume (521864 MI + 3.3 1,58,140 M3
= ULTIMATE (UANTUM OF OVERUURDEN .t =14,72,515 K3

SAY ! 14.75 Lao M3

aj uprriable Ore -

(A8 derived from Lomgitudinal Ssction DRAWING HO.OR-&6(8) and
AHNEXURE - GE-7 (Page Ho.53). After deductiocn of ore block
left of wall side dus to walntetance of 309 and 259 slopae From

the horizontal for depth of upte 50 M and baiow 50 M depth
respectively.

Quancity = 114 X 24 = 57 .8 X 3.3
(Avg«Strike) (Width) (Dip length) (Tonnaye Fastor)

. 5;21,808 T ‘BRY : 3.21 Lac MT.

€) Ors to Cverburden Ratio -

Ore = 5.31 Lac MT Overburden = 14.75 Lac M3
Hatio = § 3
n" -

;T FERRD ALLOYS CORPORATION LIMITEDE “ =
HI- v !:lﬂ‘
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Al jivi) HNICRELIFERROUS LIMOHITE REJHCT AHL ITS STOCKING -

The Nickaliferrous Limonite raject of all grades which
will b4 gemarated for first five yaarm Lis gui;iq to be
GedB Lakh H?. The area sarmarkea ror nlcxeliferrous limomits
ls w.74b necCares and ooours im ao irreagular hexagabal shaps
whare the overall slaps has besn staumed to be 3319 and a® per
caloulation the storage capacity of the area 15 1 Lakh m3.
During the Concaptual plan period, calculation made on &t h &
mame basis as five year plan perlod (ses CHAPTER - 7, page
No. 93 ) indicates the maximum stock piling is likely to be
1 Lakh M¥ of nickelifaryous limenits ovar 10 vear period of

opcast lifes and hence tha sald ares is sufficisnt for the
guarry lif'e at Bhimtangar srsa.

A(f)iwili] ENVIRCHMENTAL CONSIDE O CE FTU FERIOD =
lnvhm-nnl* Monitoring -

Over the sotire life of the mios, mooitoriog at periedi-
cal interval, will be carried out oo a guarterly basis sach
year, for posaibles saviropmsnotal pollution of Alr guality,
Watar guality, Holse level, 3oil guallty, Cround vibratico,
bBoth Ln Core Tohe a8 well as in Buffer zooa. [(Schedula given

in Fage Ho. 187 . ground water ragims mopitoring shall

be carried out in re-monsson session and poSC-EAODROGO AEEE LoE.
The objsctive of such sonitoriog will be to keep a check on
the mlolong activitlea like drillisg, blasting, loading, Lysos-
FOrt, pumpling,ord axtraction, overburden dumpling atc., doas
oot cause detericoration of yuality of alr, wacer, soll and
ground water reglme as per the prescribed standards laid down
by appropriate authorities. Any deviation from che standards
will call for review of precauticpary messures forming part of
inbuilt system itself Lo prevent adverss effect, o that
Purther actica plan can ba ildentified and lmplementad to neu-
trallze the adverse offect. However, ;L &he proposed leasas

hola areas, consjderling the level of worlking Deing plannesd and

ff'ﬁ.ﬁ'ﬂ ALLOYS CORPORATION LIMITED
SUars,

BPeaa via. BOPICALIZISMSIA
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alto considering the environmental monitoring (both in core
Tona and buffer zohe) experienoce of FAC OR in theilr othar
two mines, namely KATHPAL CHROMITE MINES [Opencast and und er-
wround) end OSTAPAL CHROMITE MINES (Cpencast) at a distance
of 3/4 Ko from tha Propesed mining lesse, no adverse aeffect
is visualized on any ABpects of envircmmant through out the
mine l1ife &t Che Parposed minlng ledse area.

The Reclamation, rehabilitation and enviroenmental
Protection measures have been discussed in datail in the
ENV IRTHHMENTAL HaliAGEREND PLAN (PARA 11 Cl41) £5 11C{vi) o=
Page Mo.1530 to 158)

GFE.HEAST HI}HES -

4lgiii) saz I FEATURES OF THE MODE OF WOARING -

m.E P

——

It is seen that out of Lobtal excavation worlk of
1.7 Lac M7 Par annugy, clwomite ore excavation wiil be to
The Tune of 15,000 M3 llgaving aside dissiminated chromite
on the foot wall to a minoy extent) which will form 10& of
Eotal axcavation. However, Spaad of excavation of machina
in chromite wiill ba dess than Svarburden, becausa blasting

"will bBe avoided to 48 much extent a5 possibla ko Eavyent

Bpillage and even where biss ting will be carried it will ba
Very caraful Fﬁpéral‘.i on Lo prevent dilution at the contact

of ore and overburden boundary plans. A4ls0, for the reason
given ahove, chromiteg wining will be carried out onoly in davy
light i.e. 1h the Worning sShife, Therefore, ona Hydraulie
shovel of 0.9 M3 bucket tegather with 7 nos. of 10 MY TELCO
Tippers with Scoope typs body with automatic dumping arrange-
ment oparsted by Hydrailic meafs wlli ba engaged in tha
chrosite excavation Process in 70 te B0 shifcs in an yaar.
And, therafore, one nusber 8xcavating machine, out of the
Cwo Shovels listed ia the lisc of Hachinery (Refer page

Ho. 83 Wwill beé sarmarked #ulaly for chromice excavation.

2 FERRQ (&1 LOYS CORFONATION LIMITED =

Read. No. ROP/CAL/239/981A
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Depending on the chromite requirement, shovel will ba
deployed for ore excavation. However, no such alloca-
tion will be carried out at the quarry bottom during
rainy season when keeping quarry bottom dry for machine
running will be difficult. However, Some chromite mining
over the width of ore bedy (very small f ront ooparad to
ore front svailable at ths bottom in first five years)
can be carried out im rainy sesson, on higher benches
Wwith Shovel to push the ore face in the strike directicn
in Hastern and WestLernm wall.

Front Eod Loader with 2/3, 10 MT TELCO Tippers
generally be used only on the surface for handling
excavatad ore on the surface for ensuring quality control
i despatchable chromite ore. Leading of high way trucks
for despatching chromite to rallway siding and to the
charye chrome plant at Randia, Bhadrak will be carried
UL  through front end loadars. t'

Front end loadetr will also be utilized for hnnd.lmgl
of low grade ore, subegrade ore and mineral rajaet. Tha
bucket capacity of the front and loader will be 1.6 m3.

Other than utilization of Shovel,; in the TO/80 shift
in the ¥ear in ore as etated aboye, in the balance period
of the year on a two shift basis one Shovel will ba daplavad
for overburden excavation, alongwith 8 nos. of TELCO 10 MY
Lippers, in the gquarry. 50% of the benchas in oyerburden
will reguire drilling blasting and thereférs an Atlas Copoo
Wagon Orill (with down the haomer drilling arrangemsnt)
requlring about 300 cft will ba deployed fFox drilidng 100 mm
drill hole in the quarry overburden benches Eor drilling.

A Duzer will be deployad alongwith Shoval/Dumper
combinacion for 2/3 hours avery shift for banch Fisor Ehap=
ing and alse for maintaining the proper heap of breken ~wer-.
burden after blasting. The same Dozer will also ba utilized

FERRO ALLOYS CORBORATION LIMITED == -
K. Pujari,

Beod. Mo, ROP/CALI2Z39/9AIA
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for compaction of everburden in the wasts dump and for shaping

Che haul road in gUarry al wakite ovarbufden diump,

Two nos. 10 M TELCO tlipers will be deploved all mostc
anoa dally basis for manual loagding of broken chromite inside
Che quarry and also for menual loading of heaped chromita at
ore ptack yard as all the chromite can not be loaded mechani-
¢ally in trucks/tippers and sons br okenfheaped chromite will
invariably be leéft on'the Ffloor which will be 108t Gnce For
611 unless arrangement 1s wade for manual leoading into truck/
tipper. Water sprinklers will be utilized on the haul rogds
and over the broken heaps of ore/waste lnside the quarry as
Well a3 on the surfgce, waste dump areas, despateh yaord srsa
and ore stockpile arsas.

lg)(il) LAYQUT OF MINE WORKINGS - LAVOUT OF FATES AND & ITER FOR
DISPOSAL OF OVEHBUELEN MASTE <

layout of mine workings shown in DRAWING NO.8(a) to Bla)

and sites fwr Gisposal of overburden/waste are Shown in
DRAW IHG Ho. 59 E IQ. of VoOllne = 2.

d{h) KDE HED- M INES =

This aSpact has been discussed in the COICEPTUAL MINING
FLAN ‘paragraph undeér paint hodif) (1) of page Ho. 89 of

this repor .

e FERRQ ALLOYS CORPORATION LiMITED = - —
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4(1)  BXTENT OF MECHANISAT IGN

Besides the machinery Epecified above i.e. two no.
of Hydraulic Shovels with 0.9 M3 bucket with maximum boom
height of & M and with an indicated Horsa Power of 130
(with ona a8 Back Hoe and manother as Dipper Shovel) one
142 H3 Pay loader and 4.5 w3 bucket capacity dumper
(16 Ros.) and Two Dozers of 80 H.P. each alongwith Wagon-
drill, Jack Hanmsr drill, Compressor, Water dprinklar,
Explogive van; Ambulance Van, de-walering pumps, Light
vehicle (Yeeps) will be required for operating thes mines.
In addivicn an work-ghop with emall Lathe maching, Planner
Bachine, Hadial Drill Machine, Pipe Bending maychineg,
Electric Welding Rachine, Gas welding equipmsnt alongwith
sufficient tecls and Cackles will be Deaded. Calculaticn
of requirement of Excavator, Loadar and Dumpey based on
¥Yearly excavation Randling JuUantity are enclosed as
ANNEXURE - M-3 (Page Mo, 838 84) and 1ist of nusmber and

Epacification of mining machinery are enclogsed g BUNEXUHE -
k| {Pﬂuﬁ Ho, 85 :I

For Power supply to colony, work-shop, office establishe
hent, Ztcocres, Dispensary, VT Centre, Creche, Caftean a n 4
for mine pumping work, an agreenant will be maie Ffor EUpply
of power from Orisga State Electricity Board through the
BUpply agencies for which elactrical machinery and equipment s
like Transformers, oil circult breaker and air edrcuir braakar
iwith protective deviges), Busbars, other switeh Years,
SCarters, cable, joint Box, conductors ete will be roquired,
Hisceilanscus -

Hiscellaneous operation in the mining lease area will ba
pumping of Seepage water £rom the quarries, Diamond drilling
“peration, development of nursery, plantation 4in the dump yard,
read construction and Bsintenance, garland drain construction
afd Egintenance ang work=-shop & garage For machinery maintenance.

-
—
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YEARLY TUANTUM, SENUENCE AND DIRECTION
OF DEUELOPIENT PARCAAMYE FOR FIRST
EINE_YEAR

82 '

ANMEHURE -2

Year Seausnca| Banch Drection wise ‘I."I‘-_IH’_;TUN of _gevelopment Rapatie !
fl | tortn | Emst Bauth Tetal |I
Sector | Sectar Ractor
{1irnp'at| {Lina '8 | (lins'C'te |
to B) o tg') b et ;
FIRST 1 105 12,930 7,880 - 0,75 ferived foom
trawing Mo.8{a) |
2 g5 | »,0& B, 840 = 26,500 l
3 93 iy 3000 0,580 - 15,560 i
4 a0 Ay 215 g, 504 37,655 B ; 440 |
= TETAL 1450 00 Say 1«50 lac md |
SECOND 1 105 - I, 640 - 57 4 64D Derived from |
5 i y 26, 450 B 24, 400 Orawing NasB(b) |
3 g3 16,550 &,04) Gy 130 42,720 |
4 87 31,03 - a1, B10 Gdy B ]
THTAL 1, 69,590 gay 1,70 lac p3 '
THIRD 1 105 6,330 - - Gy, 330 Darlved from
Drawing Mo.«8(C)
2 99 9,0 6,070 6,310 o, 460
3 9% 2.700 8, 010 27y 63 36, 330
| 4 a7 2 , 4 £, 450 17,740 E%; 610
& BA | 27,415 - 2%, G25 51,04 -
ToTAL 1,632,770 Say. 170 lac na_'
FOUR TH 1 1086 - 15,820 - 15,820 Derivad from
2 g | 1,%0 | &30 L g,650 Deawing to.B(d,
3 a3 2,050 7,860 - 9,810
4 B7 31, 610 13,940 - 44,950
g 81 5,070 P i) og. G 5, 630 . ]
TaTAL 1,659,700 say 1«70 lac m.
FITTH 1 ) - 4,870 - 4,570 Derived Fram
2 83 . 7.6 | 1380 o, 80 brawing Mo 6(C}-
3 BT 6,170 8,03 21,120 34, 250
& a1 18, 63 £, 360 76, 650 EZ, 620
5 78 29,039 - 27,600 56,7 60
ey 1263800 Say 170 lac m3

- —.—.H‘-——‘-
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RECUIREMINT OF EXCAVATOR = NEXURE = M=3

Extovation Quantity per Annum = 1,70,000 M3 [Overburden)
15,150 M4 | ore )
1,85,150 M3 by Hydraulic Excavator.

Buckot Capacicy = 0.% 13, Pfate of Excavation per loading hour.
Ex FXTJX BE X Maf

2 e TC % or
# = Par Hour handling of Excavation im M3. )
c om Huchﬂt :lplﬁit? iﬂ ﬂuH - o [ E 0-3 Ha
P = Bucket fLill Ffaotor i W A ' o Y- 1
T = Tizg in SlcﬂnleHuur ] -w & " w Jﬁﬂﬂ S6C.
Bf = Banch Height Pactoy . '] - Y 0:90
TC = Time Cycle per pass at 209 Swing .. - " 30 Sec,
Cf = Loosa insitu conversion factor i Sy . 14
Hef= Management efficliency Factor s .4 se D80
§ - D9 % 0.8 w 3600 X 0.90 % 0.90 = 49,98 SAY 50 Hj,
S X Ved el
QUTPUT = 4t of 300 working days par Annum -
Warking days considered for dry season W ='a 200 davs

Working days considered for rainy seascon 30% rminmgj 56 da
(Al efficlency will be 50% of dry season) 100 days i

B e
Total 250 days

The wvork will be dene in 2 shift operation basis consisting 5 hours
of affective working per shift.

S0, SUTpUT per annum | 250 Working days) = 50 M3 X 250 davs % 2 BHift = SHE
= 1,25,000 M3
Therefore, n9. of Excavators ragquiroed =

Total handl in T annwn ineluding ocrae
Hendling by Excavator/Annm

1,70,000M8/8 + 15,150 M3 Ore
1,25,000 M+

Providing 3JO0% Standby capacity the EXCAVATE Requirement comes to

182 5aY 2 Nuos.
REQUIRIMENT OF HHEB& LOADER =

Loader will be utilised for hamiling the Hachinery excavated cre mainly
by Dunper combination. Tha GUantity of ore extraction would ba aroupd

15,000 M3 and other miscellansous rehandling, say total quantity would
be around 40,000 M3/ Annum, '

- 1:4B.

Ducket capacity of Loader = 1.20 M3

e L XEXTxMer - 1-35 % 0.8 % 3600 x 0.9
Tc 4 Ef ?ﬂ o 1'4

Annual output-= 33 2 250 % 2 X 5 = 82,500 M3

40, 000
i o bl B et
WO« oF Loadery rdguired = 53,500 = .48

Providing 30W Standby cam clty of Leader reguirement « @es Lo

G-QH o 1-30 -.ﬁa Eﬁ.f 1 N‘Di-
§¥ﬁ5§§;L Pufard,

Ren Mo, BOPICALIZI/0ATA
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Baul e AlNBILUAE = 4 bi-3

RESTIAnHLNT OF il -

Bt ELkan o I Elhe =

&) Loading Tios -
bl Hecerial Baubing Ciloe sna HpEdEh TR lag,

.&iw_ﬁuﬁir_grﬂ_.:.&r\_i_mb Tk ind 1.
Lidlog eine HugkoR Sapaciby 3 = Bugket L1l Factor

u.a';in.g = kRibh & T Paaasi
Tiod regulred For Logatioy une FUGHT = 7 & 30 Seo. = 3N0 Desady
- BC 30 Minupaas.
Eycls tine for a Bumpee [eut) 2o Elnute = scmw w—-E- e e 3

e | L]
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LIST OF MINING HINERY W HUMBE O SPECIFICATION
I HP of Mo« of
L ) : Spacgification
Mo Hame of Machihery o G
1) WEORAULIC SHOVEL 143 2 0.9 M7 Bucket
Capacity.
2} Fa¥ Loabdi 110 1 1.2 M? Bucket
Capacity.
a) BOZER 200 2
il COMPRESSOR 180 : 435 Cfm
3| CUMPER en 16 I0 MT Capacity
&) WATER SPRINKLER 1o 1 8 K.L. Capacity
T WAGON DRILL - F: 110 ma Dis
] JACK HAMMER - 3 32 mm Din
3 UEWATER ING PUMP Fi-] 1 30 LET/Sac.
38 2 20 LEr/Sed:
16 I 10 LtY/Bac,
19 EXPLOSIVE VAN 106 1

OIAMHG DRILL

J+8 Ton Capagity.

Rend Mo 2OP/CAL 2I9'DA A
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8 LK 5T I HG -

BLAST ING rPARAMETERS =

Drilliing blasting will be required at 508 of the w:kinq
from surface upte 75 MRL and Chersafter 1008 drilling hlur..u:q
will be raguired cill reaching the pit bottom, judging by £t h & L
Quality of ground a8 sesn in ths neighbouring Emlarangl Minss.

While sxcavating the overburden, many a tiss beanch wides
will be keapt at 10.40M conslcering inclusion of drain, barrisr,
banch slope and an width of .45 M for to and fre movament of
bunpers (&Ees Design detalis shown in ANNEXUHE = i{t ?! H;;-EE-I,
barrier and drain may not be required at every banch nor the
Slops is required to be given on the lower slevaticn bencHes

whan & M width cao be maintained.

ODrailing shall be carried out with two row of holea
drilled in a staggered manner. Generally, one row of holes
will be blastea with 3 M burden and 3 M Spacing to make an
advance across the bench width to the extent of I M to 4 K over
3 W pench strike when 10 desp holes will be blasted Edquential-
ly from the and with two free faces with a EhoTt delay elament
EeTween the desp holes whiech will be drilled with 100 sub-grais
drilling beyond the banch belght to aveid formatlon of toe.
Howevar, Situation might arise whers the width To be excavated
4t & Cims may be 6 M when two rows of holes will be drilied witcs
3 N spacing and 3.5 M burdea. 4/3 of the holes will bs filisd
with explosive which may be sl urry sxplosive or opsncast gelatis
or Frilles MAsmonium Nitrate with 64 fusl oil. Ib case Amsonius
Hitrate is used cas/tws bBooster charge of small diasster catrid-
¥oE Shall b8 used with slectric detonator. Agalonst I0 holwea
the breakage will be 30 M x & M # 6.5 M (Lin came of two rowe |
when sufficlent width is Evallable, which will viwld about
1600 u? while sxplosive consumption (s sbout 247 kgs which mean
6 ta 7 M3 far kg of sxplosivs.

FERRD ALLOYS CORPORATION Ry ey
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o MINING PLAN

A already Gtated above where sufficient width is aoc
avallable, Dlssting will be carried with one row of holess but
the burden and sSpacing will be as glven for singls row. AB &
matter of [act, with double row of holes, opPOTtunity doss
#xist to Llocrease the burden and spacing wmargioally and in the
Processd To get higher powder factor. Sut opportunity for deave-
.'r.npl._:q Buch wide bwnches will oormally Dot arise for that will
E8an developsent much in advance than reguired for yearly pro-
duction (and comsequently extra investment), though some amocunt
of advance developsent will be carried ibp the initial year when
Che Quarry i at a4 shallow dapth sibce Ore Uvarburden ratio
will be less than the average tigure for the said ratic over
Che opesncast mins L1ife L.8. over tha peried of 10 yvears from

Che date of commsncement of excavatlon.

5(b) TYFE OF BXPLOSIVES -
OsCull. BJ- j i ﬂi' am Kl ala
Tow Dlast & Energel .. I.Duk.
75 mun dias

Io future, ANFO will be used in column charge alongwith
ohe ©f the primer charges. ANFO will be preparsd at the approved
Site as per process. It will be preparsd by thoroughly mixing
prilled ammooium nitrate with 6 - By by waight of '8¢ gigzas
dissel oil. Hecessary safery measures will be Followsd and
tools, Cackels and sccessories will be provided for the purposs
of preparing, tranosporting and charging of holss for blasting

Prupossa.

appd.
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e, Aol
=1 POWDER FACTUR -
TABLE - 14
51. Powder Cactor
e Particulars u3/xg.
1 Cre 4 ta 5
- - Cwerburdoen/Waste 6 to 7
1 Davelopesant e |
4. Haading 3
ﬁl- -Etnpl 3
5(4d) HEED FOR SECOHNDARY BLASTING =

Em:ahdu.'; blasting will have to be rescrted to often in
the top iasterite benchee which will give rise to boulders wmiuick
will be difficult te handle in 0.5 M? bucket and therefore the
ouwlders 15 to be blasted with plaster gelatina toe prevant
formation of Fly rock.

Sla) STURAGE . OF IVES =

ﬂ A8 already stated earlier, powder factor i 6 to 7 Wi/ kg
apd abpout 50% of the excavaClon wili regulre blasting i.s.
85000 MISA will have Lo ba bla-ted L.sa. 14,000 kg of sxplosive
par anoud L.e. about 1.5 MT of sxploslve will be consumed per
month. Ko Hagazina wili be constructed in the mine leass arsa.
ipstead sxploslve will be traposported from Kathpal Chromite
Hinss [FACOR) Magazips which L& at a distancs of 5 Em From tha

- propofed lagas and where & 10 NT cepscity magazine lsg located
With the lLicences Lo Supply saplesive Lo FACOR'® oCher mipes at
Sukinds Magloo.

Jan
A Pulari,
Begd. No. ROP/CAL/239/98/A
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£ MIKE BRAINAGE -

bia) UEPTH OF WATER TABLE -

io Winter ssason, the depth of watar tabls withino tha
Proposed lease arda as Seen coe pond, Cwo open well and the
cpsacast excavation |=adm by TISCO im the proposed lease arag) ,
the water level is & M below the ground level. Io fact, during
SUmEer sealoo l.a. pre-monscon season, the water level will go
dows by further 3 M l.s. it will be abt 5 W below ground lsvel.
5ince surfacial ground over the proposed leasse hold area is
laterits of 6§ N thickoess underlained with weatherad Ultramafic
Rass and the area is porous spough with lot of Fissures amd i
channel, this powsx ° ases to a depth of 40 M from surface is :
& :1p¢~litur:,r af wat®r , where io raln precipitats aaslily Per co-
latesd down, with about 208 of raio fall iofilcrating into the
ground . Since the ground surface below the water lsval in tha
quUaTITY, Food and well are oot lapsrvious, even ths rain Fall |
precipitate ovar the quarry, pond soad well Blowly percolatea
down Lill reaching level of the phresatic surface in tha .'r.i:h"'.q--
1iTy. Even 6 M below the surface, the Bquifer zone :-:r.ntul.un |

45 Such but resmains io an unsaturated state. Howaver, at a
depth of 65 H below ground Eurfacea, At Ls beslieved that t h -ut"
QUARCALY of water io the ground will be too less funsaturat ed
BLatus) and a8 such can Dot be termed as an aqulier (CE N T RE AL
CROUND wATER BCCARUD RE P OERTDBY S5ri KAR).

&b WCRK ING LEVEL ¥£. WATER TABLE IEVEL -

The abandoned guarry work ings made in the proposed sase

Fa
! &

area by TISCU has already gons below the Water Table of the
+0cality. Further, working wili ba centinusd on the down dip
@xtansion of the ore body b.:,.-' opsocast mweChod EL11 reach ing tha
Cpencast limits restrained by Southem leass boundary , at

40 HRL which Lis 70 M dapth below tha ground level. Howevar,
the mine working in opencast mines do not come veartically balow
the water table, since the water Cable proflle, malntaina g
#lops parallel to quarry Blops dus Lo draw down effet with tha
pllfnplng OF guarry watar.

FERRD ALLOYS CORPORATION L;”:T.t:ﬂ-——.______
sl K Piis
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s MINING PLAN
&) QUANTETY AND QUALITY OF WATER TO BE ENCOUNTEKED -

The quantity of water required to be pumpesd cut will be -

i) part of rain fall Ainfiltrate over the leass area and ba yo od |
sres loto the ground some of which will seap back into tha
_ QUEITY,

i1} rain precipitate over the gquarry surface area,

iil) pazt of surface run off which might ever flow the garland
drains and flows into tha quarry via the quarry benches.

The anticipated rain fall will be 1300 ma. ODltimstely,
the quarry sxcavation arss will be sbout 9 hectares L.e.
0.90 Lakh M Ilﬂﬂ bence rain precipicate falling iotc thae Et“-l-l'l"! k
will be 1.17 Lakh M3,

Assuming that 100 of water infiltrate of 50 hectaress of
land around the 10 hectarss of opancast volid will seep iaoto Ehe
quarry of the proposed lease ares and assuming rain fall of
1300 ma which L8 the usual rain fall in the area and cobsidering
200 of ruin fall a8 ground infiltration (infiltrate percentage
is 18 = CENTRAL GROUND WATER BOARD EEFORT), The voluma of watep
sesping into the quarry will b4 ancther 0.13 Lakh w?. Ao d
about 0.8 Lakh M3 frem sutface run off (200 ©f Peripher,
ever lease area) will flow Lnto the quarry due to choking and
ovarflowlng of garland draipn and bund, making the total pus ping
water Lo b4 pumpad from the opencast mines as 2.4 Lakh M3 of
water. B&0% of this guantity will be sncountered in the rainy
S8ason li.e. June to Octobe: and balance 208 of the water will
be ragquired to be pumped in nofn=-rainy Season.

' S
Yoat
S e
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That 16 about 1300 M4 of water e asn avarage will be
pumped OUt 1n rainy Season per day whed guarry bottom will
reach 40 MRL Ll.a. 110 MEL to 4u MRL = 70 M dapth. Assuming
Peak pumping to be 1.5 times, per day pumping willbe 1800 M3.
Ha:;r Pusping per hour assuming 1% hours pumplog will ba
120 7 and per minute pusping will be about 2 M3, It will be
daslrable to have Cwo multistage Curbioes pumps of B litres
Par Sscond capacity against & static head of &85 M and total
head of 85 M which will mean 90 i.P. Motor with an VST age
$fficisncy of /5k. The ilnlet diasstsr of The pusp will be
7 inches and the cucler diasster will be & Lnches. Hormal 1y
in ralny sesson one 'pomp will e run. As an n-ddltintl.lll_ Fra-
cautica twe 30 H.P. pumps caii be kept as a standby.

'

Ino nos=-rainy seasoin walwei Bnapmyn Lotd the quarry will
ba lsss dus to reduction Lls hpdraullo gradient snd the pump-
ing bours willbe much less i.s. about 0% of talny ssason hours
of pusping i.e. 3 hours/day 1;.1».11 be sufficieat. But then what
is stated sbove is for the limiting position of opsncast 1ifs
wilch would be case for last ) years of opencast 1ife. In
Ehallowar depth i.s. in First 4¥2 Yoare, I nom. of 30 H.P. will
ba sufficient after which one mo. of 90 H.P. Cogethar with onae
Lo- of 30 HaPs will be eddad. Ag alrsady stated abovae for
last 4Y2 years of cpencast 1ifes (which will be only 10 years
@ 50000 MT producticn), oos 90 H.P. Pamp will be running with
twe 30 H.P., pumps remaining ae = standby.

A8 already stated sarller a suap of 2700 MY will ba
mgintalned at one and of the QUAITY prelerably on the Morth -
West corper of thae gquarry where floor sxcavatiod Lo the re=
guired extent will be carried ocut beyond the Limit of crebody amd
where Che guarry slops walis can ba BRpAnded Wwithoul SLace conE-

Lraimt a8 is the caza on the Southern side.

~palarl,
{%T{F |C-F'+Lﬁ$grgm‘
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STACKING OF MINERAL
| REJECT AND
DISPOSAL OF WASTE

L
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(FACOR)

BHIMTANGAR

MINING PLAN o

Tl

Tial (1)

Tl a)lil)

STACKING OF MINERAL REJELTS  AND HEPE&E oF H&TE =
REJECTS OF FIVE YeaR ALCONGWITH TOP SOIL AND SUB-SCIL -

TABLE NQ,15

isarcrt

Top-£0il
&
Sub-$oi]

FIRST
- SECOHD
THIRD
FOURTH
FIFTH

TOHAL 2

a
aw

ovar-
burdan,
Waste

Low grads
chromits

rejects

M3
2,800

2,800
2,800
2,800
2,800

M3
1. 50,000

1,70,000
1,70,000
170,000
1,70,000

Rejection of

Higkaliferrous

LimAnita

MT
8,800

10,000
10,000
10,000
10,000

M3
7,500

8,500
8,500
8, 500
8,500

14,000

8, 30,000

48,000

41,500

Yeasr-wise dumping pregramme far 18t 5 years is gshewn in H‘; DR-13.

HICKELIFERROUS LIMMNITE ARD ITS STRACKING -
-tz-'r'..,,

Hickeliferrous limopite within thes ultra basie adjacent
to chromite band is gquite comuwen in the Sukinda Region. In
Gstapal chromite mines (FACOR) approximately 5% of total quarry
@xcavation area constitutes nickeliferrous limenite. Golng by
the same analogy (Since Ostapal Chromite Mines is not vary far
from Bhimtangar wines) total excavatien in the gquarry for first
5 years paricd is going te be 9.04 Lac M3 out of which B8.30 Lac M3
will be overburden and 0,76 Lac M? will be chromite. Therefore,
5% of the said overburden is about 0.4) Lac M3 which will be
nickeliferrous limonite is to be stockpiled. threshold
value of nickeliferrous limonite 18 0.50% and values with less
than 0.50% will be thrown in overburden.

be carried outs

Howaver,

Regular analvsia shall

JP SR

If, we examine the neighbourhood Kalarangl working of OMC,
wnich is wesTerh mna'i: axposed segmente of Band I, the said
Hence; the estimation of nickeli=-
farrous limonite quantity for first Five yur'n period for Bhimtangar
The area earmarkad for mickeli-
ﬂ‘ ferrous limonite ie 0.812 hectares amd occurs in an irregqular
! ractangular Shape where Che overall slopes has been assumed to be

porcentage is approximately 5.

Wwill be more or less correct.

[

FERRD ALLOYS CORPORATION LipiTED = —
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BHIMTANGAR MINING PLAN

337 and as per calculation (given below) the storage capacity
of the area is 0.70 Lac M3. During the Cocenptual Plan paried,
calculation made on the Same basis a8 Five year plan pariod
indicates the maximum stock piling is likely to be 0.70 Lag M3
of HWickaeliferrous limonite ovex 10 years period of opancast
life and hence the $aid area is sufficient for the quarry life

AT Bhimtangar areas

= DUMP CAPACITY OF NICKELIFERROUS
LIMCHNITE

TABLE NO.16
oit| Particulars Length| Width ==
= M (Avg) "

L]

1} Bottom 100 |61.20 |6120 M2

or

0«612 Hecta

2) Top 60 |21.00 (1260 n2

Height of the Dump = I3 H.

Volume of the Nickel dump =

=  ¥2 x (6120 M2 + 1260 M%) x 19 M

- 70,110 K3

SAY = 0«70 Lag I-l:i

———
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337 and as per calculation (givaen below) the storage capacity
of the area is 0.70 Lac M3, During the Cocsnptual Plan peried,

calculation made on the Saze basis as Five year plan pariocd
indicates the maximum stock piling is likely to be 0.70 Lag M3

of Hickeliferrsus limonite ovexy 10 years pariod of opancast
life and hence the Said area is sufficient for the quarry life

AT Bhimtangar areas

puMP CAPACITY OF NICKELIFERROUS

LIMCHITE
TABLE NO.18
Sk Particulars Length| width
Ho. Area
M {Avg) |
1) Bottom 100  [81.20 |6120 M2
or
0.612 Hects
2) Top 60 |21.00 (1260 u2

= FERRD ALLOYS CORPORATION LIMITED —

Height of the Oump = I3 H.

Volume of the Nickel dump =

=  ¥2 % (6120 MZ + 1260 M?) x 19 M

= 70,110 K30

SARY = 0«70 Lag I-l:i

———




FACOR 96
SHIMTANGAR MINING PL AN

7 (k) LAND CHOOSEN FPoR LUISPOSAL OF WASTE WIIH PROPOSED
JUSTIFICATION ;=

- The land choosan for waste overburden dumping is
freae of mineral baasring area. This is evident from the
Fact that no guarry excavation has been made any where
Aear the proposed site by the Frevious lassea of the

area naisely TISCO, who have carried out an SpeEncast
wurking on the projected 8trike contihuation of upper
brown Beam whish s belhg mined out currently im TISCO
adjacent to PACOR's propeosed leass ares. Tha Regional

Map of Sukinda Region does naot indicate existence of afy
ore body on the north of UPpeT Drown seam where overburden
is proposed to ba dumped. No Lrees or bushas SxiSt in the
araa wh-rl. wastie overburden is proposed € ba dumped. HNo
water body exist within a distance of 100 uetres froam
WaBte dump area. The resig ential area of village Kalarae
fNgiatta and Bhimtangar will be atlesst a distance of

30 metres away from the Proposed waste dumping yard,
Hearest public roadway is 50 metres n;;;kfrnm the proposed
Eite. The predominent wing directlion of thae dogality ia in

South Western side of the waste dump yard where no villagae

1s axistc.
I

Fujar,

Regd. No. AOP/CAL/239/98/A
_— e T ALLOYS CORPORATION LIRITEDS




(FALCOR) -
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Vi) SIACK ING OF HMINE RAL REJECTS AND DISPCE AL OF WASTE =

The overburdan excavation over 10 vears it will ba a
14.75 Lac M. Out of this 14.75 Lac K3, top soii and
sSub-soil generation will ba -

= ExpenElon O qUaITyY area over 10 vears working

= 1BBILlY G¥eXae.s gunerstior of top & subisoll =
= 28,215 = 10 = 32821.5
SAY = 2,800 n3

Tharefore, top #0il and sub-soil generation will be 2,800 M3
par annum and over 10 years it will be 28,000 M3 for which a
Separate dumping yard shall be sarmarked by the side of waste
dump, For storage of 15,000 MY of sodl (though the soil
Btorage will not reach at any time the upper limit).

058 hectares area (5,800 M?) is sufficlent and its position
hia® ‘besn earwarkesd where the bench height will ba 3 M.

For sturage of 13.77 Lac M3 (total overburden 14.75
Lac 7 - 0,70 Lac #3 (Nickel] = 0.28 Lac M3 (Top & sub-seil)
of waste, an area of 6.580 hu:’l:;ureﬂ- with 2 benches of 15 M
helght with Che overall slope/33% will be more than Bufficlent
where in first staye of overburden will be 15 M height which
ba laid down by In..ﬂ:il;g a ramp at 1 in 14 (210 M length) te
establish a readway of 12 M width upttj 15 M height, all arcund
the periphery (i.e. 1100 M) of the a;u:‘-armknd for ovear-
. & burden dumping to establish tha daad slope of the first bench,
after dumping of 2.00 Lac M? subsequent to which vacant space
within the peripherial embankment will be filled up to the
extent of €.75 Lac M). fThis dead slope can then be terraced

L
\f,i"- Lo 1 H x 1 M bench for (plantation purpase) which the top seiy and

M.
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Sub-80il will be raguired to he whthirawn from the so0l]l yard
for about 5,000 nuwsibar of Plaiftu (at the rate of ons plant
Per 4 Sg.0.) ‘against the bass s #a of 1,000 sg.M. and in
the procecs top $oil and sub-suil Jenerstion per annum

Will be utlilised next yéar itwelf. It hay e worthwhile to
walt for a pericd of 4 ¥ears to enable the waste dump te get
consalicated during whidh parloml the top soll and sub-soil
ganarated from the excavation will be stured Li the eoll yx d
clu;p. fiowever, CThere may bs places within the propogad
Sxcavated area where =@ 11 dapth islikely to be wmore than
D.95 M a.n:l:l hence it will be ®afe Lo earwark an area of 0.58
hectares area though upper limit of the Btoring capgoity of
the top so0il and sub sail Hay hevel be reached during t h a
1life time of opencast mines.

Over the bench surface of the waste dump yard, longitu-
dinal and cransvarse drain shall La cut &t & gradient of 1 in
G0 to enable the water to Flow which be withdrawn to the
drain of pext lower bench Ehrouyh plastic pipe which will be
Eonvenlunt To fix up on the groingd, Thie will poet only pra=
vent srosion of waste dump matws lai but #1600 sniure stabllity
of the waste dgmp by srevanting dewelopment of hydrostatic
PIgSsSure inside Lhe wa$te dump i FEopsl channalisaCion of
rain water for plantation Purpuss .

With 3000 trees/bench andg wWitl Saximus of 2 banches, the
Bapling and plantaticn on tha Slopa area will be 10,000 and
eh Lha dump terrsce ares it will b 5,000 + Those saplings
which will rot or wilt oy damage will Lo replaced with Fresh
Ohe and hence ultimately the waals dump will ba cevered with -
1500 Ereds out o Wilch about 78§ wlil e oF Lvil ganous 'uri:l.'l.l:l::r
With an wide diversity covering pul luticn abating plants, medi-
Tingl plants, nitrogen Eixing planie, sconomical plants a o d
LrDauantal plants. The Temalnliy %% will be quick growing
BXOLLo Variety plants to Coval Ll jlande.sre developed by the

wWakte dusp and To ensure dump wlelllizet i with .root mass in
E. E - “ .ii

— FERRD ALLOYS CORPORATIIN | (AN TE 1™~ e r——
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sarliest possible time to prevent erosion. Besides giving a
canopy cover of dense leafymass over the waste dump, & carpet
cover of grass will be grown over the waste dump Yard for
devalopment of neutritive values in the ground mass to snsure
fast growth of plant and to give a aesthetic basuty tc the
waste dump yard, which will alsc be growth genter For all
variety of fauna like micro fauns, soll fauna, avi faunas and

mamalic fauna.

af
LY 8
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8. Ul OF MINERAL =

di-a END USE GF THE MIMERAL =

End usw of the mineral Le For gaptive consumption at
FACGR's Charge Chroms PlaiilL, Wandlia, Bhadrak, Orissa and at
Fearro Chrome Plant, Carividi, Vizlaonsgaram Cistrict, Andhra
Fradash. nu.ll.k Froduction from both the Plants is msant for
Expart, whila Elmultansous]y Carryling out dosastic sgla.

Bk MINERAL SEEHICﬂIIﬂM Stiﬂuzm BY BUYER =

Since the production from Ghe Proposed leass hold ares

is Fines with some excaptions the quastion of physical B o de
fication doas Dot arise. kowever, faed beyond 75 mm zize ia
Dot acoeptabls to the captive plants L.e. Charge Chrome Plant
at Randia and Ferro Chrome Plaot at Garivldi. Though thae
Chrcae ore from ths Propossd lease hold area is Predominant 1y
fines, yet ceartain ARCunt frimble Jusp will be generated which
Size should not exceed 75 mm. Howsver, friable lump, by the
Clme, it will reach the Ffinal Bmeltiny site, size reduction
will taks place, below Uppad | imit sise. But then it is gt
Sukinda Reticon that thae Lpppel lirown sesm &8 Lt travels towards
Westero direction and clomes \u Kathyal aiwa, the ore body as
Well ag Lhe parent rock CLemds Lo cunwulldate, a8 sean in
Kalarangl minea of 0 H C tu certaln sxtent and if similar
tendency 1 sesn LD thae M opuieinl leaie ares uwhich 1s iumediavely
adjacent to Xalarangi milnes, Lhen certaln amount of 8izing
“Peraticn will have to be resorted Lu, for ensuring thac feaa
§ize doas Lot excesd 75 mm,

™

i
ﬁ__{'?:ﬁﬁ
vi. K. Fajari,
Begd. No. RQP/CAL/232/98/A
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faa tme = o ol
——

ha Par a8 Cherlcs)l spacificupticne are coocErsied, Chemiesl

pacliications of the ore Tegulred by Loth the Flzats mie po

followe =
BLE Ho. 17
5 Hamd of the Flact and Chewl-al SE ifleatio of ©
= I Froduck o o | l.‘l:r..an Cr:Fe [510y [Mgo
e — L] L] :Eﬂ Hu!—l'
I
' L] harge Ch F £
Ealﬂilt ahigrnx, L‘rEi.ﬂ:h’.
Chargs Chroms 41 18 2 14 14
al Farrg Chrome Flant st
Gariwidi, ?hm%
Rigrriekt, a_.lhdn:: PE h
Loy garbon Perro Chromas | 48 15 7.8 5 8
| Kigh carbon Porzce (Rross| &4 1% 2ad B -
|
¥ - o o
g HITFD MC (F_ORE -

disravesr, 5 LLD SoEpely i#f DoL in g positcion 1o procurce
tobtgl Tequirewant 3 Lakh MY From thieir captive ssutcar of the
rgpoaired guancity aod gualiby they have Eo gecesparily purchsis
0% of thelr Teguirssent fruw The opan Marxet, which 18 selec-
Elvely purchased with respscl to guality to blend with chromits
erd produced Crom thailr captive minss which are gansraglly of
Lafapier guallity Cza0z wise aod Cr @ Fe ratlo wise in FACOR
nines Ramsly, DOULYE, OSTAPAL & KATHPAL to produce the fasd for
Lhe furoaos of Che aforyesstated gquallity of spscification, at
right proportlion deparmciiiiy o the Barket deasnd.

Regd. No. ROP/CALIZIG/00IA
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9la) SITE SERVICES -

Soms discussicn has been made on site ssrvices at page
as a nd other detalls of I1he sane e a8 [oliows :=

= INDUSTRIAL INFRASTRUCTURE -

Work=snop/Garage .

fOwWHT ElUb=ETatlion .

Storsa locluaing Fuel depot.

Cantasn.

First-aid roca/Dispasnsary.

creche,

Rast shelter.

Vocational Training Centre.

Chemical Laboratory.

Minss office including Survey offlce.
Ammopium Nitrate/Fusl oil mixing shed.
Diesal Genersator eset.

NUrsery.

BE:T.P.

O W W W W W B W O W O

= FF SITE SERVICES =

¢ School.
I Club.
I Staff/officer's colonmy.

._1.? H“_&-Ihﬂwg.rlﬂ -

For emduring regular repali/walncensacs of Shovel/
Dumpar /Doreri /Magon Drills/Coaprecseure/dack Hoamm o F o/ P pa
Light vehlcles Lt Lu oecessary Lo have & Wern-nhop/Garage
with & =

¥ &

E{.
M.\K. Pujari,
AF&EB&F E.IifLﬂr‘S CORPORATIW | 1MITED St wm———
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ROPICALI

= KHacnine=snog with small Latne, Flaning machine, Hadia]

Lrill, Grinding Machine.

Ao Welidlog shop with Arc welding and Gam walding AT angem et .
A Blocksmith shop.

= & Tyre Vulcanising shop. !

= Pump, Drill and Compracsors repalring shop.

¥

11) Power Sub-station -

Fuspe will be the majer electrical losd when OPEnCaET
wlodng is guing for which 200 Kva load is N8CESEETY, BeSlidas
QUATIY lllumination, lightlng im Ladustrial lofrastricture liks
ur1J.uu,r’stq:u;mzim.rninm;‘h||.p-umnrrﬂiu'r.l Dump yvard. Powver
PO ELreNdnt L§ Workeshop/duruge vlil Be around 100 KVa. Hence,
4 Sontact Jdemand 1% to be wads e 307 BVA.

fub=ntstica will B4 s & Pouss line 4t 33 KV aod
thersfors the Electrical fub-station will have ®ain oll eciveuit
breskar with protective devices with 4 33 EV/440 volts step
down traceforsar followed Ly Busbsr with Eeparate oll cireulr
breaker/alr ¢iriuit bregke: fer tas Ehr & circulta goiog out
of buabar by everheasd conductors AT 440 wolte: Twe of thebse
AL® [oF mLiOEN PLOpIng load am work-shep/garage load. Third
one will be two phase overtesd lines through a lightening trane-
former for use of Two phase curTeut 10 the industrial infras=
Lructure site amnd to The wastas dimap yard.

A 300 KV Diesel Generator set to give an effectiva
QUEPUL of 270 KW shall be set Mp L the lesasé Jreaisss to
gefiaTace power al 440 Volts za s e lacezent to CESCO ower Ln
the event of shut-down/bresk—iown/ |ew voltagesslngle phasing/

ioad shedding of GCovernment v e .

.
270 MA1A
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iii) Store -

Tha inventoary in the Stora
for Heavy Earthmovipg Bachinss, »
Posumstic squipments like Wagon d

-Engioes, Light vehicles, Hardware
and Graase, Safety wear mnd ether
Electrical spares and machine gux

will includs Spare parte
arious Pumps, CoRpresscra,
rill, Jack Hammaers Diesel
&, Fuel & Lubricants, Paint
Frotectivae squlpmant,
illaries like Tyre, Driil

rod, Orill bits and Stationary and Printings.

- ST._i‘TlJ'L‘ﬂl!' !’EI.LIT;ES -
i} Canteen - '

A Cantesn for Froviding Ta
75 persoanel shall be provided ip
Hall, Eitchen, Stareg and Washing
lose, no prefic basis.

24| First-Add Rocw -

in Schedule = IT of Mines Fules,
didesacs mar 4CIPES the chromitas

usnantlr‘mndwﬂinmr ta
the Cantesn with 3 Dining
Yards for running on a no

banidea wadicinas for norcal
Belt is to ba storea in the

dispensary which will have a C olpound ar |, dresser, a nurss
Wilh & Registered Hedical Practiooer as Lthe ovaral} lnchargs.

1ll) Craches =

Though wheras is no chance

-.II WOIkard will Ba angaged ln repair
Fampling atc.

Cres
ﬁ"&?}u]lﬂ.
Becd, No, ROP/CALI239/98/A
e FERRO ALLOYS CORPORAT

of smployment of WOEsh labourears

il provisisn of a 'D' typa

/oonstructicn of Hogd, Building,
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iw] ReEk Shelter -

A0 adeguste Hest mheliar wilh good sitr ing &F Fafgeiant

Shail be [:tl!:lv.:l.dﬂ-d tor rasting of 75 SEployaes .,

¥} Vocational n;iulng Cantra =

For the Training and Re=tralning of workers under
Vocational Training Rules, s V.T. Centre Shall be sstablighed
with nocessary vigual aod audio aid, models, squipments, ins=
trusient s, Class-room, store-rocs and staffed by Vocational
Training Instructor, Voostional Training Clark and Part tioas
ViTe OffAcCer.

vij Ch!ﬂf.‘!.{ ;&bnritm’g -

A Chemical lLaboratory for tha anslysis of the ore a o d
water shall ba provided, contalnimg balance, ouffis furnace,
Litration aquimment, flisme burters, chemical and SpacLrophoto-
@4teT Together with instrument accedsories required ip Laboratory
Like Test tubsa, beakars, Ffunpej, SLirrer, blow lasmp, fusioo
alrangements, stand, wash bawios SEc., manned by compstent sci-
SOLLELE ahd anvironmentglist .

(b} EMFLOYMENT POTENTIAL -
Sib{L) 'HIGHLY EEIIIED -
AJELLEC two Shovels abd Two Dozears for two ERift running
U highly skilled oparutors ars reguired. Similarly, highiy
FEilled mechanical cray denignyie a8 Muchanicsl Forsman a o d
Asicimtant Mechanicsl Farmmut ara ' PQuLred, Dwdldes 4 nom. or

S¥L Lo Elecisiisns mal:im 104 i na. 2f highly skilled
Cal egory perscanel a8 0. I orion site Barvice Likw,

i Nurssry, Laboratory, Vilpendary, survey of Fice wiill have ancirer

T mighly sEL:ied Perscinel, @aking the total NUBLEr To 30 apart

\---i_fﬁ:
j .
. K. aalh
™ HﬂpfﬂhLﬂ_‘qqﬂ

1ead. MO :
i FERRG ALLOYS CORPORMTION LIMITE D e
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Lrdm staluiopy BluNcefMutarsForeman vk s Rudber wilLll L& 1.,

EhLhk maxiny wverall total of highly =ckilieo pECEOONE]l 18 4.

(L) {4 ERTIRED =

skillied category against the tws shift operaticn of
i e ¥ S wagan delll/punps/coapressor/genarator will be S0y
_ﬂiiLUﬁi LalnlLenance craw on HechanicalysEiectrical saide will be
%% Site Service personnel in dispensary/nursery/catitean,
-t_l laboratory/VT centra ®L&., in the categery of skilisd PeECECOne.
will be about 15. Hence, total numbsr in thase category L.é.
Brilled parsonnel will ba 90.

LEE TR FERS SEMI-SKILIED -

Semi-gx:_led parsonnel on the SperaLicnal/maintenance /

Blte Eervice area wiil fot bs oare than 30,

BB iv) Uk=S KILLIO. =

id. O uA-EXilled personiiel will be 2aslcalily Lo saite

SeTvice agres whode pusber wiLll mot be core than 10;

Aeice, toLal nuuoer of workmen (I.0. het) level persznnel

will be 48 (highly skilled) 90 {(Skillea) + 30 {Semi-skilied;

* W0 yWm-3k1liiedl = 170 {Eotal). 10 plerical staff will ba
engaged in cffices/work-shop/uine Lln che Category of Skillec,
taking ekilled category numuer o Y00 and increasing the over=
il WOPKG@=N Cateyory personnel to 180, Hemldes, Nafiagqoez, Ahxst,
Hanager, Blasirical Englnear, Macharnical Hng%u::r,ISUrutynr.
Wolfare officer, administrative officer, Envi:nnn-ﬁt.; Wilcer,
Upetar, Stores Jfticer, Arcounts UbElcer ate., willba anmether
dily whlch will alse ingludse a Wiidle tlme Ueyres holder Hining

%1 T~ Enylnear as por Rule 4201){6)¢4). llence, total divect emple /me:t

B . . Pujarl,
Bend Mo arpiCALIZIS9BIA
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potentlal will be 200. However, nusber of indirect employment
i geanerated 1o the form of Truek drivers Ffor despatch of
wineral, -Tl.ﬂldi.'[‘l--g and. unlosding gang in truck transport of
chromite, reguirecent of perscansl in Tea-shop/Tyrea vulcanizing
nhapfhut-.lfrnad mainteiance work stc., will be about 300. And

therefora, overall total polentlsl of sEployment will be & round
Sg0.

e e e £ RRO ALLOTYS CORPORATION LM T E [ o—
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108 MINERAL PROCESSING =

WNo mechanical Installstion shall be established
in tha proposed lease hold for handling 10,000 MT of
low grade R O M of 25% Cr,03 grade and instead, it
will be despatched Eo Tthe neighbouring CSTAFAL CHR(MITE

MINES of P A C O R wheare tha #xleting Chrose ODre Bane-

ficlatioun Plant is runaoing.

;
4‘.( T
M. f\ru*_llrl.

Ragd. Ne. ROP/CAL/239/90/A
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PART - B8

11, ENVIROUMUNTAL MANAGEHENT PLAN =

11la) §ASE LINE DaTa -

Vifa) (i) EXISTING LAND USE PATTERN -

The Land Use pattern in the proposed lease hold

area i3.800 hectarss, earlier held by TIECD, as a part of
their original lease area of 1208 hectares, is a8 follows -

EXISTING LAND USE PRTTERN

TRELE - 1B
&1, Area in
‘Has 3 2 % N Hecte.
I} g-u arry 4 ¥ & a 5.440
e R oads 0s384
3] Agricultural Land 1.008
&1 Obrmsmimn 0.8
=4 Virgin Area 16.653
TOTAL 33 3 oz E 23.800

11(a}(ii) WATER REGIME =

Ground Water.

surfaca Watars

KEydrasulic Gradient.

Ground porosity and hydraulic condustivity.

Ground water recharga. E
Rainfall recharge for monscdh znd NoN=-B0ne oon &eason.
Ground wataer out flow in monsocon months.

AMNIEL Bine Seapage.

= Er B B o e W s oW

Total watar recharga.

Water Withdrawal.
«gﬁ\ﬁ
M. X

= Pulary,
Regd. No, ROP/CAL/2Z39/98/A
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i Grouticd Water -

The lmase area formd & part of Sukinda Reglon. Study of
ground water rsassurces of the region had already been carrisd
Sut by Wr. A.Kar, Scientist of CENTRAL GROUND WATER BOARD for
thié area in conviderablie datsil.

Rain fall is the principle source of ground water, which
percolates down te the water table Chrough the top scil. Tha
wWeathered lateritised - limonitised mantle as well a® tha
underlying semi weaathered and fractured countyy rocks from
the repository of ground water in the area. The pature,
sxtansion aod yield potentiale of tha ground water reservoir
are controlled by wide lithological varlations, structural set
up and muﬂmﬂ.ng diaracteristics of the rock Formaticns.

The laterits = lisenite - chert and Laterite = weathared and
fractured ultramaFicd with lotermlttent limonoite = chert Froa
petential agquifers An the arsa. The ground wvater generally
Socdrs undarphreatic ooditions and occasfionally under semi-
ceatined to confined conditishg in dewpar horizonms. Ouring
the course of Field investigations a toTal of 51 dug welis,
B¢ ftube wells and 4 plezometsrs drilied By MG, Yrisss, wWwess
inventoried [FIGURE - 1} [ Page Ho. 111) to Btuay the greund
waler situat.cons An the area by Hr. Kar. Tne Etudy of the
nydre-geolodglcal characteristics have been limitad upto the
depth of &0 M below ground level as despar bors hole records
barring two bore holas drilled By CEMNTRAL CROUND wATER BOARD,
are not avallablae. The Hydro-gecliogical set dp in the ares
Le deploted in PIGURE - 2 { Page No. 112 |+ The occurrsfce of
Aquliaers sand thelr hydraulic charscteristics aTE Driafily
defoerlbed af Follows 'm

\ 0%
E{E’ >
M. K. Pajari,
Ragd. No. ROP/CAL/Z39/98/A
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i Surfasca Walter =

The study area L.«- the area within radius of 10 km
frow The cantre of cors aras has 99%,; oumbar of water bodias
in the form of pond and nala (ANNEXURE - E-1, Faga Ho. 168 ¥y
and also one rivulet known as UDamsals nala through which

= 8torm water of the valley and mines Plopage water is draloed
GuUt. The Dalas which sustains Personisl flow and generally
follow a westerly courss zpd Eloally joins with the rivar
Brahmini. The nals and in its Eributariss exhibit a dendri-
tic drainage pattezn: The annual averazgs Flow of Dameala
Bala i® about 2,331 H¥/5ec. Csenerally surface water is pot
utiilised for toe miaing activity. HMine water is dispogad
into the D&-igli Gala after treatment.

RAISTING MINE DRAINAGE PAYTEAN OF TiE YROPOSED LEASE AREA -

There 18 oo Datural dralng e iAo the lease hold area as
the terrain 18 f1at. However, 5 nos. nalai have beun cons-
Cructed by sarlier lsssee for draining ocut quarry water and
colony Sewage water (Refoer DRAWING NO.OR=3ipvol=2)

Nilﬂ Hoel =

It starts from Westerh boundary of present TISCO leasa
area amnd passes through scuthern paTt of proposed FACCR's
lsase area. The nala ias situated 20 te 50M nOorth west of

sxistiag quarry. The water Flows towards west in thne nala
and on Cerainus of Nala, part of water spreads ovar the

Elat lateritic terrain outside the south weatern lease boun-
dary and than chte the paddy Fileld, while another et flows
iAte Bouth canal of Damsals nala directly. Average width and
depith of nalm ism 0.90 M and O.l5 @ refpactively. Vary lirtlas

Cir
M., K Pujar,

. Np. RQP 5/98/A — - =
w Ft!ﬁrpg ALLOYS CORPORATION LIMITED e,

MaLer 18 flowing 4in the nala.
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Hala Ko =
il
TNlE Rala also Etarts frow TIegd lease ‘area - ans pons

Fatalleiy but |o% M away from the proposed scuth castern
llu.nu Doundary of  FACOR gng witimstaly voins with Hajla Ho.ul
Elde by Che FACOR leag5e sras, Mis nais wae PosRibly
“onBLructed for drafming stors wWATEr Oy pPrevious lessas as

OO mine water is pumped auk ERrough this nala. Average width
and depth of nala 45 1.25 M and 0.9%5 M refpectively. No water

if flowlhg in winter season,

It starts from TIiScH leass sras and SRt ers into propossd
FACCR's leaks araas at its Bouth sastern boundary where the
Lala enters into a BELLiing pond then ruans tn-u:rg: Morth.
ADoUt 140 M inside from the proposed sastern lesgse boundary of
FACGR, water flow is bifurcated with one pPart flowing towards
Berth which ultimately Joins with UsmSala nals and another part
Flows Towards west and Jolo agaln with Vamsala Via paddy Field,

Average width and depth of nala is Us80 M and 0,40 W

CreEpRctively.

g
Hala Ho.4 & 3 - ﬁrr'.ﬂu.}ﬂ b

2900 Lhe fNalas hgve Baen constructed by TISCO for drairne
lnyg colony sewage water, BOLh these nalas Save encered fnto
proposed FACO~ lease ares from its eastern leass boundary and
Fiowing towards noreh OvVar sastern Part of leass area. HNear
northern Soundary these join with fala nowd from whera Water
Elows Cowards nopth and ultimately Joina with Damsala nala.

Dimenaions and quantity flowing in thesa Nalas are aa

followy i TAEL.E KO, 1%
NALA |  Average | AVETage “Hantlity of water Flowing
N | Wideh | Depth IRi/Hour) based on actual
= (M) [H} | 8 AL et
I ]
4 .45 | g.30 | 7
| 2 |__0.40 | ousg | 22

= w FERRC ALLOYS TR PO ATION LIM.?TED'—-—“

M. '
Aegd. No. ROP/CAL/239/98/A
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droadly the following major Hydro-ygeological unitce

gogur in The araa =

Al Laterite = Limonita Chert.

B] Laterite -~ weathered and fractured ultramafics
n:lnnlt-dl Limonite and Chert.

C} Tolluvial snd channe]l fill daposics.

Eﬁ] Othar Hydro-geological unlts including ortho=-
Pyroxenites.

ine pre-acuscon and pret-monsoon depth of water ih-u
in laterite-limooite-chert belt ragion (FIGURE - 3 & 4)(Page
116 & yy7) rangs betwean 3.36 to 11.89 M and 0.62 to 7,01 M
below ground level respactively. The seasonal Fluctuation of
wvater lewal varies Ffrom 1-&?. M to 4.8 M. The vield of this
Zcoa ls 79 LM. In the desper horizons the yield or the Tube
wWalls upto a depth &f 9% W raoges upto 12 LPS. The depth of
watar level during pre and post monsson in weathesrad and Frae—
tured ultramarfics associated with limonite and chert bands
Tegicn, ¥aries froa J./3 WM to 5.61 M and 1.23 to B.1% M below
grounc leval. The seasonal fiuctuation of water level variss
from 0.6 M to 4€.30 M and the yiald of this zone varies Eram
40.0 LM to 240.0 LPM. The depth of water level for colluvial
and channel f£1ll Jeposits area varies from 4.42 W to 8.63 M
balow ground level An post monscon and 7.4 M to 12.45 M balow
ground level in the pre monsoon paricds with an average Flue-
tuastion of J.80 M. The yield of the agquifers i# less than
1 Lpa;

The yield of "Qther Hydré-geolegleal units incluling
Fyroxsnites® formaction i upto 3 LEE, The ¥ield of demper
Bquifers ln the formatlion vary from 2.4 LPM to 125.9 LEM.

0
e

Bead. No. ROP/CAL229/9514
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B G0

[ % | Drinking tube well
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I dydravllis LTAdl&nT -
Based on cata of 51 nos. of dug wells the water tables
contour wap of Tthe Sukinds region area hais bean prepared, as
Bhown Lo FIGURE = 5 [ Page Mo, 119 ) The altitude of watar
Lacis varies from 195 M to B0 W above mean ses level with
general fleow dirsgtion fowards south west. The watar Cablwe
©  gradient is varying from 4.96 to 11,1 M/Km and it 8 general-
ly Steepar in the southern part of the valley. Based oo Test
of two sxploratory walls et Kansa gnd Saruabil, it was cbSer-
wad That the Formations were saturated down to dapth of 66 W
ocoly. The Summsrised hydrogsological data of thess two bore
holes arw given im the following TABLE = 30 .
HWIE-HQLG:IEE Dg'.l.'i
TABLE o, 20
' bDepth |
Aquifer zones Duration of
Location drill- Formatio Yield [ ]
- i n o/ pimisine
.agd g Pin
Kpnsa 231 M 9. 00=20.00 Laterite 12 LIS [27.84M| 52 Hours [
(a2 S52uE
219 31 10°K) 24.00-30.00 limonite & |
372 00=-42.00 Chert. |
5?15“-'5’6.-‘3“ l
Saruabil 4. 254 24 00= 30 .00 Weathared 50 LPS|23.10 M 24 Hours
BSR40 ns | | |
150031 0m; Serpentinice &
| Fyroxsnige. I |
A

Hote

i= 00 1= Draw down.

As the flow of ground watar is towards south west

Sirecticl under phersatic conditions, about 165 S5g.Ka area

has been conéldered as catchmant area.

Considering divi-

Blonal line af precipltual water on surface tepography i.e.

the ridye line of Mahagiri ane Daltari mountaln range.

Rend, Mo, ROPJCAL/ZIS/9AIA
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[ Ground Porosity apd Hydradlic Conductivity -

It is ochbasrved that peroeity of the weatherad mass
{aguifer) varies froa 53w - 6G0% and hydraulic conductivity
varies from $.330 M/day to 0.105 M/da¥: <They show high poro=-
sity but poor hydraulic conductivity due to fine-nesa of
Cexture Swcauses ground is occupied by sandy eclay to clay typs
material and possess Badium to fine graimed Cexturas,

§ Ground Waptar Rechprge -

To compute ground water recharge following relation hawm
bean considared i-=

RAIN FPALL RECHARCE IN MOWS COM

+

RAIN FALL RECHARGE IN HOWN=-MORSGOH

*

RIKE SEEFASE IF HOHS OOm

'.
GROUND WATER CUT=FLOW IN HMONS OON
[ other Factors h-l.:i.g!-"’ insignificant)

Fainfall recharge is asssssed fromw ater table Fluctus=
ticn and average specific yield of the formaticaos computed from

the wall hydrographs.

Hins seepsge (Annual] is computed as 20.656 HCM by cop-
sidering 1+% times more than the gquantity given by C.G.W.B. in
1952 bacauses of Tha increasse in mining activitiee as on aats.
There 15 nardly any ground watei draft in the area oiher than

T puapage in mines.

N _
FERRC ALLOYS CORPORATION LiIMITE D o ———
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eround out-£fiow 1s EORpMt od. Using DARCY'SD faw =

o= KLA
Where ¢ 0 = Cut-flow,
K = Hydraulic Conductavity,
Hydraulle Gradisne,
ancd

A = Area of Cross Bectlion through wich Flow
SCoUTS .

Hon=-monsoon recharge 15 sssessed UELDGg ralnfall records
Of rain gauge statiom at FATHPAL (Maintainsd by H/8. FERRD
ALLOYS CURPORETION LIMITED) , infiltraticn factar Coom Dt el through
alialyels of Hydrographa.

SEAS ONE =

1} Catchmant graa for Tainfall rechargs (A) = 165 Sgekm.

2} Water table Fluctustien ta 3) = 1.560 M
3] Specific viald (57) = D.036
d) Nog-mongong ralonfamij LRF) (Hov-May, 2004) =D.2632 M
=) Fainfail lofiltration Factor (If) = 0,07
6} Monsson ralnfall (June Lo Oct., 2004 ) =0.875 M

HONSOON RAINFALL RECHARGE = A S X S5¥ x A x 108
1.56 x 0.036 x 165 x 106 CuM

RAINFALL RECHARGE IN = RE x IF x A x 10%
Ol OB OO
= 0.362 x 0.07 x 165 x 106

= 3026100 N3

ANRUAL RLCHARGE BuE 1o = 8.286 « 3,528
INFALL
R E o ‘IIH: b L ‘.ﬁ:

,-(L.!

I'\\. ' !- hjlﬂ' ; au L
Rera a1, ALY e,
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I Ground Water oute Low ih Monsoon Months [(June - October| -

Thickness of agulfer b5 M

E = 5.0 Mrday

A = Width of Cross mection B.b kKm x Thickness [ &5)
I = 5,37 W/Ka

Q w KTk x th] daye =3.28 MM La ex (B

=

i Annial Mioa Eitm- [Elt.i.nltld from Ming Puspage) -
0. 656 ey

= 12.91 MCM x 1.6 = te)

i Total Water Hudﬂ.gﬂi -

12.292 4 2,38 4 20,656

=LA FA 4+ O0m 33238 Mo,

# Watar Withdrawal =

A tentative calculation of acnual ground water abstrace
tica based on District Staristical Data for Live Stock, 1391
Census data for populatica and land Wse and imiustries details
a8 par field survey 18 a5 Follows :=
Iotal water regulrement for the live stock within the study

Araa =
~Len TABLE No, 21
Type of Ho. of Water reguiramsnt Total watar
specias Epacl- PRL day par animal consumpt L on
- — 8 (1/3ay]} (1/day)
Cow, Buffalo & 1365 64.0 926 20
Cactls
Sheep 62 13.6 B43
Goat 291 13:.6 3Jasg
Poultry 586 0.0%9 Lk
Pig 10 18.2 182
j |
TOTAL 51 274856

Minual water raquirement for live stock of the sres =

gt
W, E Pajari,
Reod. Ma. AOPICAL 220 9418

=  BTBEG

& &5 3aig

"3,-"' Yasr

SAY U-ﬂaﬁﬁﬂh
L s ——
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fater regquirsment by the tolal husan population withis the

EtEE REBE =

Dansity of the population : @ 100.7 Sg.Km.

Total study area 31428 Sqg.km.

{10 ¥m radive around
leaase area)

Total population” : 31850
{AB par Census 2001}

Water comsusption per i 135 Lyday

peraon
[Scurce : IS 1172), 1983

Total wstar consuaption per day : 135 x 31650 = 427275 L
within ths study ares - 4373.750 M3

Anoual Water Comsumption = 1553554 M2 [4272.750 M7 x 365)
- 1-5-50 Hﬂ‘!-

Iotal waler consusption by the Irrigstion activities -

Hardly any irrigation is noticead in the area. However,

it 18 pssumed that O.B066M water is withdrawn due te tubas well

irrigation.

Aater withdrawal by Industries/Mine Mithin study ares :-
= 0656 MoM, ’W C"T

MK

Rang, Na. Rop
=SS FERRC ALLOYS CORPORATION LIMITED &= /CALI239/987a
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ARHU WATER CCHSUMPT TO8

IN_THE STUDY AREA

TABLE = 22

Aboual Ground water recharge 1in catchmant
area [ 165 xmd
35.228 MM

|

During Monsocon During non-mop- Sespage into ||
[ L=1="+] Hinme
[P 2B MCH) [3-0726 MoH ) [30.656 MM}

area [(22.4857 Mmom)

Anousl Ground wgter Compatling users in study

|

Domagetic
L['I#Erh'ﬂ MM r

r

!
Iodustries
I 120.656 MCM)

L

Irtig.t:l_l:ln
(0. 80 GHOH)

L0.038 HIEHJ'

1 1 :I'...i.vl- STock

} Dally water Consumption lp industries ip CuM

|51 Industries in
Ho. l’:hk?x Area
1) TISCo
21 BC MOHANTY
1) HISRILAL & SOMS
4} bW 2 LTD
2:] FACOR
TOTAL s

l

Total watep consump:ion I d in the
1592 (AS par C. G.H-H.l [Frojected)
121192.68 %331
0418 327
549,21 878
22177.386 35484
319.58 =1

A5390.00 (12.919 MCM/Y) 56505 (20.656 MoM/v)

I\I\.".
L | Toar

MAapd. Nao. ROPICALI239/968/A

s e i

ALLOYS

CORFORATION LM T E D e ————
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- et o S T = ks A —

i Total water withdrawsl =
e WaLEL WALNSIAWSL -

For Live stack i ‘u 80935 MM
For bomestie i 8 T-560 Mo
For Irrigation Wi “a 0.8086 MCM
For Industries and #ines .w 20 . 0600 MCH
Monsoon OuLflow i . 2,280 MCH
R TACAL :: 25.137 mcw

i MWater Balance of Catchment Area = (163 Km2) -

Total Watezr Recharge “a s 35.228 MM [Refer
Table = E=5 in pags
Ho.124)
- Total water withdrawal - 22:137 MM
(Refer Pora - Water withdrawal by

Industries/Mine within study area)|Page ho.123)
Balanoce water available for Usars .. 10.091 McM

\

1 f—

e%({_ Ak

b ™. .

Bana np TARCAL 12709814 i
- ace ' FERAG ALLOYS CORPORATION LIMITED S




1ia)1204)  FLORA & FAUNA =
A Plors of Core Zons =

The propossd lease arsa (23.800 hectares] is nop-

forest land. The land in the lasase Ares can be classified
inte 1 categoriea wviz.,

= Agricultural land.
- HWaste land.
= Broken waste lamd.

Ths agricultural land which is about 43 of leass
arsa i1s in northern ssctor of the said area having Eparsae
Lrea growth. The land is low yielding without any irri-
gation facllity and oaly rainfed cropa arg cultivated.

The wasta land which is about 50% of lease ares is degrad-
ed with exrophytic bushes and shrubs in patches in south -
S4STern Sector. The broken land which is about 26% of

lease area is in ssutharn Bactor was oooupled By previous

lewsen.

The differsnt CTypes of Flora ®uch a8 Lreas, shrubae,
Cilmbers/Creaps, Eerba, Crasses snd othar Eypea of spaciss

existing in the Core xoow is given in ANNEXURE - E-2. {Pags

Mo. 163 ta 171)

B} Flora of puffar Zoog =~

i the basis of the land gss Pattern and vegetatiocn
types, The Buffar zops {10 km radius] is studied under ths
Eollowing heads -

- ricultural nd. =

The Agricultural land in tha Buffear zons of 10 xm
radius Ls covering about 29.01% of the area, as seasursd
from the topo sheat vherein agricultural land has beesn

™ i:‘*l" indicated distinctly. Out of the sald 28.51% arcund 8% ia
,i%ﬁ\‘ in Toreat &res and thas balarices 291V la ia Noen=forest ares.
M. K. Paferi,

1, No. BORICAARRDNA =5 FERRO ALLOYS CORPORATION LIMITED e
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Agriculture in this regivn is primitive and undar-
developad, as moderno agro-techniques are not adopted. Irci-
gatlion facilitiess sra losufficient. Paddy is the main crep
of the regicn. @esides, pulsas, cersals, mustard, ground-mut
Stc., are also cultivated. Sasscnal vagatables are alsc grown
in the homs hols lands.

=

- Haste land -

The waste land, which doss pot vyive econocmis return,
iz uncultivated, uninhsoiced land and barren rocky land lack-—
ing in moisture (mainly on wtesp ®lopes) covers an aras of
12.96% in the Buffer zons. Out of which 8.54 ccmes under
forsSt land and balance 4.46% is under oon-forest land. 1In
this waste land whare :nLL is hot sufficient for development
of vegetation, shows Bcattersd patchos of xerophytic plant
Spagien like =

|

| somaNica nag LocAL Nawe |
Lizipnus oumularia Kantal kold
Flacourtils iodica Kantai keolil
Butea sBuperbhs Polazh lota/

Folae lai

Bauhinis wghiii Sialiparra

Ls-.i.d acordata ateo. Bajramul i

- Grass l;lg_d -

Patches of grass lands are :nmuc-h.ly Found in forest and
non-forest arsas in the Buffer zons of the reglon. The grasa
lands are formed gftdr degradation of forest cover. Gracsses
Toplace The garliier & rest growth of the Land ; hence thasa
are ETecondary in origin with one or two rress and E2mall ptches

M
1

| .
| 7

@Etx ~Fuhrr, N

mﬂlx Jomay,

ERRO ALLOYS CORPORATION ey
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of bushes growlsy at plafes,

ThesSe grass lamnis are dominant gt human Bettlemants,
foot hills of forest land and road sides. The cosmon
JTaSE Specles notlced are as Follows =

B | BOTANICAL MAME L NAME
Commalina banghalensla Kanodiri
Cynodon dactylon Dubao
Cyparus rotundus Huthyg
Calosia cristata Eswar jata
Saccharum munja Baunss truna
Eaccharmm spontanseus Tandi
Aristida setacea etc. J. Khadika ghasg

The occassional tresas growing in the Grase lsnds are -

I_ BOTANICAL HAME LOCAL WAMSE
Sicepyros malanoxylon Esndu
| Madhuca indica Mohul
| Shores robusta sal
| Terminalia tomsotoss ete ASan
= Bushy E“Lﬁ -

Bushy lands sre comson in the Arvas starting from the
project to the base of Mahagiri Forest hill rangse, in the
wesLarn and oorth eastern parts of the Daitari forest slso and
at places in the non-forest areas. These lands are interspars-
ed with bilg trees. Tha Epeclies of bushy maturs plants found
in CheEw areas are given as follows =

Read, No. ROP/CAL/239/98TA
= FERRO ALLOYS CORPORATION LIMITED e
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I
/ BOTANICAL MaMk I LOCAL NHAME |
} Adiatoda Teylaniea Basangs
Alilsomeles Llndica Bhutomary
|’ Datura stramopium | Dudura
| Flacourtia indica | kEantal koli
i 1I Vitex megundo | Hegunia

- Forest land (arsa under Fich vegetation covar) =
R

In general the characteris#tic nature of the forakt is
Eropical moist decidusus and COVErS about 50.39% of the Buffer
Zone. Tne forest is rich in wida varieties of lower to higher
flora including Hryophylas, Gymnos perme ; Mglosperms, Preridoe
phytes, Epiphytes and BOme berrestrial Algae and Fl.mr;i' alsa,
The details of Specles observed during Burvey of the forast

AT&a in the mouth of July, 2001 is given in ANNEXURE - E-3,

[Page No. 173 Ta {74)

The forest land in north west 15 RANJAGARH RESERVE POREST
in oorth sast is DAITARI FROTECTED FOREST and in Bouth-south=
sast Eo mEputh agst ls MAMAGIRI FROTECTED FOREST. Thae distri-
bution of pilant species in all directlons 18 ww@iform axcapt
SLesp SlOpesE towards the hill tops as the molsture is unfavou~
Yable. The predominant and principls tras Spacias is SAL
(Shorea robusta) OCoUrring in almost all parts of the forest araas.
This is because of Lta adaptabllity to sdversa climate conditions
liks high Cemparature, drought, Btrong wind and high regensaratiosm
capabllity vidg BLumps .

e vegatation of middle parta L.a. betwean the peak and
base of the hilis is Lore densa and with 8tanding in a mapati-
tive manner &z noticed in the form of the ELralght growth of ths
Lread:. GCrasses and herbs AI8 rare in thess portions dus co

e\
m _

Wora w, TABICAL PIgmara

= ALLOYS CORPORATION I e ——
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close cancspy and lack of Bunsnina. The wvagetatisn near plaio
foot hills is partly damaged due te cultivation and grazing of
animals of local inmhabltants., 1In #uch deforestated arsas a
Seml-svergresn shruby under growth of tres species indicates
the high regensration petancialicty of the Forast.

= SOme Eypical features noticad during SUrvey ara 28 follows ;.

B Bambous are very rare.
Damage To Sal crops by wood borer |Haplodermaby spilnicornis).
B Jistribution of Epeciss of Parns, Cycas, Epiphytes and
parasites like Cuscuta estc.
B The waite land and degraded forest land is ccoupled by the
Bost dominant whrub Holarrena antidysenterica (this piant
ls used to cure dyssntry).

i Minor forest products are Kendu leaves, Sal seeds, Mahua
flovers and Seeds, Jhunas, Brooa grass sto.

From the overall study of the Forest it is cbasrved that
the forest cover mbsists around 187 Plant species covering
Lrees, Bhrubs, hsrbs, Crsfpara, grasaes eto., which indicates
greatar degree of Speclaes dQiversity. The stratification of Tha
forest found inm four distinct vertical Btrata Buch ag =

#  Sub-terranlan forest Floor onElsting of roota, rich husbs
with soll, micro floras and fFauna.

| Herbacecus vegetation like grass, harbe and CIsdaTa.

# Shrube, bushes and climbers. = g

I Treas. IF;' =1 8

To study the quantitative structurs of Plant community
(Trees), quadrant method waa followed in the EFisld By inhouss

"L -
Regd. Ro. AOP/CAL/239/981A
e ————— L ARO ALLOYS CORPORATION L M T E D e —————
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SXPATLE L0 ASSeEs Cha freguency (Fj, Hensity (@), Abundance L&E

Helatlve Frequency (Kpr), Relative Density (RD), Relative Domi-
nance [(RODO), Ivi (laportance Yalug Index) and In-:iu of Oivarsity
of thae Cree speocies of glrth more than 30 CE &t breast haighe
(1.5 K} by Rarking quadrant s{ize of “0 M x 20 M at differant
locations. The quadrant size of 20 M x 20 M has besn chosan
a% it is found that @0t of the species ars being coversd in
the quadrant and also the size {2 acre convenient to sssess the
oumbsar &nd frequency. Tha locations of the gquadrants are
Selected in syuch A Way that tha Vagetation of a11 Eypas of COpo—
graphy in forest areas such as Hills, Slopas, Foot=hills and
Plain areas can be coversd. Five guadrants in ®ach location are
found encugh to study thae saild aspects and accordingly im 10
dirsctions the study was conducted to covar the total Buffer
Xona. The Buihufihr;-lh-. Climbers, EI!IF-BI..'I, Herbe/Grasaes BEC.,
coming under the quUadrants are not considered because of Eheiy
4mall Bize. Tres speciss having girth more than 30 o are only
counted. The abstracts af Lhese gquadrants Btudies by inhouse

Leam 18 given in EE‘E“ = EBusd. (Pags KHe- 180 to 184)

The study of qUantitative structure ¢Ff plant Commun Lty
(Trees) indicates the richness ofr biomass (IVI) and indax of
diveraity, which ioturn feflects the stability of the forest
SCO-system of Che ares altheiugh mining Ls Being run eince last
) ysars in the Begion.

LR

in thes foresr ares of Buffaer Zona, The quadrants studied
in ajl1 directiong show axistencs of altogether total 39 typas of
Cress spacies, wharaas, io the Usieral study of guffar Zone |in-
cluding forast arss and non-foregt area), it indicaces 73 pnoa,
The reason of this difference L8 becauss of tha fact that the
quadrants arg Studied in forast PArT only wharesg during Aoting
of plant Epeclies of torgl Buffer zons locations 1ike ¥illages,

\
s

M- l—.— hﬂj

®o0d. Mo, roP/CAL239/5818 -
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Sechoals and Institutions in non-foreat ATEaE sl®o covared
slongwith forest ares, whers moras ousbers of aigrated sapscles

132

are found.

The Indax of Biversicy 1o calculat el following tha
formula given by SHANNON and WEAVER (13439) -

] - pL  Log pi

Whers ; - Shannon's Index

&

Pl - nis/H

ni = piomass or IVI (Importacce Valus Index) of
Sach spascies.

] - Blomasss or IVI ({Importances Valus Index) of
total species.

Ref ; Plant ecology by R.5. Ambazhat, Manual of Plant
scology by K.C. Hishra snd working plan of Sucinda
forsst Ranye, Department of Forests, Covernmant of
Grissa.

=

Ay
A

€] FAUNA OF STUDY AREA

The study of existing fauna in the Buffer xone, parti-
Cularly the wild animals wers carried out by interviewing the
iocal tribals of the forest and villagera. PFurther, the innouss
Leam also noticed some ot che Wild animals, mves, amphibia,
sarthropods and soil Fauna 8Le. , during their ferest Turvay,

A The project is Burrcunded by forest in 4ll directions,
Fraqueant visit pf Bnlugls are feporied, Varlous kinds of Faunga
ahd micre organiscs present in Lhe water boules and Bull Btratas
& \ AFe-Bhown in ANNEXURE - E-%. { Page Ne,185 . 189

M.ﬁnﬂ-

fsad. Mo, ROP/CAL/239/98TA
e FERRC ALLOYS CORPORATION N e ———————3
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Presence of such wide varieties of FLORA and FaUNA In water
bodies indicates The quality of water bodies is excellent for
the habitat of aguatic organisme with better Food chain 3 n &
the rate of Eutrophicition is negligibla. The Foil Strata also
provides habitat to a wide range of organlisms as Shown in the
1i8t«

Ihe present of arthropods linsets), reptiles, bplrdes
“ammal in the forest area indicates that the 1ink of food chm din
15 maintained. The above status of the area proved that the
piotic {E.‘I..nr.u. amd Fadna) .and ablotic teodl, water and plimgtice
::-:lrdJ.l;:i.uns,r factors ars weall Baintained.

l.
1{akidv) !ﬂ&l".‘! S OALR AMBIENT NOTLE LEVEL aljﬂl MATER = .
i

Al fEblent Air STALion:s «

The ambisnt Rir Statioa reacing a¥ messured by FACCR witliin
5 Kan/10 ¥m of the Core Zone, a8 part of routine messurement of
Buffer zone station, for 4 Ewatons, mgeinst Bhimtangar Chruomite
Mines laase of FACOR at S stations is enclossd in ANNEXURE - E-©

[Page No. |9 }» Zhe resdings indicave that all the pollu=
tants euch a8 RPM, SPM, S04, & NO, in the Buffsr zohe #tations
are below 41%, 18%, 4% & 12% of che Prescribed limit respectively.
The readiligs are low as the mining and Lransporting activities

Ui Che Western Ssector of Buffer Fone i,s. Ralarangiatta/Kathpal,
WestTearn side of TISOO leasa Towards BHINTANGAR area is at g low
evs  But the SLAtions on the easTern secgtor of Lbks Buffer Zons
where major mining activities at seuth Kaliapani/Tisco/Imfa lease
area is also taking placa does not indicate the high lavel of
Fallution.

One Air Etation resding have been taken near old quarry of
the south side for the core Zone i.8. proposed lagse hold areas,
The readings indicate that all the pRliviants are below SR of
Lhe prescribed limit, which is enclosed as AWMEXVRE - E - 7
i iPage Moo 191 ).

v . Pufart,
_ Pon “Tn FOP/CAL 230/987A
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Sampliny & AnalySis Procedure -

AAY monitoring was doen using High Volume Ailr
Saapler, SPM was pollected on Glass Micro Pibre Filter
Fapar and weighed. Gasesus Pollutsante 15::-2, Hﬂxi WaTE
cullegted by impinger bubbling method and analysed wirth
the help of SpectrowPhotometer (i.e. 50,, determined by
Ultra Vielet Fluorescence wathned and NG, 15 by Sodium

- Arsenate wethod), 80 that the least count upto 0.001
could be calculated. €O wa®2 monitored by using M & A
deteckor tubes. RPM was done by using Hespirable Dust
Sampler, RPM was collected on Glass Micro Fibre Filter
paper and walghed.

B) Ambient Hoiss L 1 =

In wrder te have an ldea of the present background
noise level of the project slte 3 detalled measurement of
AUiEe level was casrled out in centze of core zone and at
9 buffer zone locatinna ghd vhe Same locations are shown
in DRAWING HO. 1 & 1) of volume = 2.

Hoise Messuring Instruments -

For measursmont of Nolss, precision LUTHUN inte=
gracted Sound lovel meter (Type 5L - 4001) of TAIWAN make
wWas ased.

The Hoise leveals data recorded at all the scations
BT Core zone and Buffer zone are wall within the prescribed
limits and the detaills of results obtained is shown in
ANNEXURE = E<8 & E=9 (Page Ho. 192 & 193 = 194)

E}H.Etu.t-

Monitoring stations, mode of sampling & menitoring schadule -

3 4 L FACOH has collected waler Samples in gore Zoane, at

" “' 4 Stations, i.8. quUarry. water, pond water, projact area
3 w

Read. No. FOPICAL [279/98TA Fsce run’ off water and TISCO diﬂr:hargﬂ water and 4in

SRR AL LOYS CORPORATIEN | A TEDE
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M. K|
&

Buffer zona |1 Ssampling stations are selected a8 shown in
the DRAWING NO.1 & 11 of volume - 2. The Famples collected
By FACCHR analysed with the help of Spectro Phote mater upto

the least count of 0.001 value. The details of results ara
Ehown in AMMNEXURE - E-10 to E<24 (FPage No. 193 ge 208 3§,

The ANNEXURE includes two et up analysis of DamEal
River water -

- Sa3ple collected and analysed 100 M upstreas and down
Btréam - from the point of mix up of local drain bringing
water of proposed Bhimtangar lease area. The detalled
results shown in BHBEEXURE = E=14 B E-15 (Page Mo.159 & 200 .

= Sample collected and analysSed exactly 100 M upstraeam
and down Btream of Damsal hals From the east west leass
ooundary of proposed Bhimtangar lease ares (i.e. an
iBaginary line extension of esast and wast boundary
Couching the Uameal river.

EBSults & uucuanigE -

The ground water quallity [Bore well water) was
compared with IS5 10500 and the Burface water quality was

» Compared with I5 2296(C). The mine discharge water (t h e

water already accumulated in the pre-mined guarrying which
will be gischarged at the time of mining ] gualdty [(efflusnt

WaLer| was compared with E.p. ACT Norms and aleo Follow IBM
guide lines.

In guarry water, all the paraweters except Hexava-
lent chromium are well within tha Prescribad limits.

8.0.0. i85 onmly 3.4 mg/L saximum against norm of
30 ®mg/L which shows that bio-degradabie pollutant i8 negii-
gible in JUATTY water.

s

Jart,

Rena, ro, ROP/CAL/239/98)a
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Ground Water [(Bors Well water) =

Tie Ground water analysis in Buffer Zone lndicates

that all parameiers are such below the preferibed limit.

Toxicity due to various wetals like Cd, As, Cu, Pb,
Hg, Mn are sgbsent i.e. below 0.01 mgfl. There csnnot be
any contasination due fo the metals a8 Stated arove as The
ground rocR/Eineral is totally devoid of fhese metals eXcept
Mn, which is present in traces. Though, N1 and Fe are
present in the ground, thera i no leaching of Mi due ro ikts
1Mn1ﬁbility in water, whereas Iron ocguring as Iren sili=-
cate is carried away a8 suspended sclid and the Iron is
detectad to tha extent of 0.03 mg/l against the norm 0.3 mg/l.

Tha low values of total hardness in the water l-.es
236 mg/l maximum, against standard of 300 mg/l and the
maxiouws concentrativn of sulphates, chlorides and nitrates
are 5 mg/l, 40 mg/l and & myg/l agaimst the nomms 150 mg/l,
250 mg/l ami 45 mg/l respectively, indicates that the groand

water ls goft and fres of CoNiCiCy.

Coliform organism 15 non-sxisteant in ground water.
The Hexavalent Chromium in the ground water is found below

‘ datectable level i.8. 0,005 mg/l as against norw of 0.05 mgsl.

It i5 because of The fact that bore wells wele @ver non-
gnromite oearing zone and far away from the chromite bands.
- 4 =

}.._'.'.hi'.- | I'-.:'J

Teqd. No, nnpacnuzasmuu

_-m_
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Tha)(w) CLIMATIC COMDIT ot =

Al CLIMATE AND Htl'uuﬁgx:cx;! -

ADplvEia of the Sllmate of tng ACwa has bewn mads op

Lhe basis of data collected from @eteacorological centre of

Sur [FACOR) Eathpai Chromirce Mines which ia located at & dis-
Fance of I kKa feom the proposed lasas area, af crow Fliss,
The Climate of Lhe study ares in geDaral is got hot, 7T h a
innua.'r. avarage of per menth Baximus and minimym Tsiperatire
recorded during 2004 is 489C maximum snd 209 Sinismua and the

Ratative Humidity rar the Year 004 recorded

h?ﬂl- The

details arg diven in ANNEHURE o Pu?S @ Ba ii{l‘-‘ﬂ;ge No.l210 g 211 i

The AVELage anhug] pPrecipicati on fecorded for the last

13 yearas ;c 1578.06 am, our of which atoyt 88.2% (l.a. 1392 mm)
pPrecipitation taxes Flaoe during the Period Jupns ©o otober,

Veary often, Bay depressicnc and Cycloned in che Bay of

BeRgal cross ovar this area, wnigh affects the wWia ther Cauding

wide spresd Tains.: It iE sesn Chat railn SCCUrS almogt ovar
? months in = ¥8ar which the precisae rasson for low gir POLL =

Eants snd good vagatativa [=- "2 1.8

The month-yizs Cteaapsratures for the year, 2004 ig shown

An MHHEXURE = £-75 (Page Mo, 210§, gy month of May being

Rottest of a1l thae ®onths, the highest EeRperature recorded ia
46°9C in the Year, 2004 and thae lowusr Lelparature recorded during

the year, 2004 iy 1ato,

L .- [
M. K. i,

Reod. No, ROP/CALIZI/9A1A

FERRG ALLOYS CURPORATION LIMITED
e —————
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€} RAIN FALL =

The month-wise and year-wise rain fall for the last
13 years are shown in ANMEXURE - E<27 (Page Ho.212 ),
July being the heavy rain fall month, in all the years,
the highest rain fall recorded is 713.4 mm during July, 2000.
About 88.2% of rain fall takes place during the pariocd JuNE
Eo OCTOHER (ises 5 months). During monsoon sezaon 1,8,
(July to Septembar) 62.65% of rain fall takeés place. T h a
details of the rain fall during monscon and the balance
pericds are given in'the following TABLE.

TABLE NO.23

- PRECIFPITATIMN
hl- s ﬂ n B e ———
How ol ik o parcen

-1 ]

1) Monsoon (3 months) July to 388 B2.6

Sapranbhar.
2) Balanece pariod (9 monthe) 580 37.4
TOTPRL  3a1s 1578 1000

8) HELATIVE HUMIDITY -

L]

The month=-wise relative humidity details for the last
year l.e. 2004 is presented in AMNEXURE - E-26 (Page No.211 ).
During morfocn season in the wonth of August, the average
Relative humidity iz gone upto BE.B2% which Ls high 1n ctmpa=-
rison with otrer momths. DuringWinter, in the mooth of
January, it comes down to 50.682%. The highest reading is
recorded in August, 2004 as 92% and in January, 2004, it is
lowest i.o. 45%,

| J .%

M. :@h -
Tand, Mo, FOP/CAL/230/94TA
FERRD ALLOYS CORPORATION LIMITED S— =
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1Miajiwl} HUMAN SETTILEMENTS -
o the morth western coroet of the lsaSe area, a willage

SXi8t whers total population is around 150 (30 = 35 famijies),
ars reslding to maintaln their ilocoma as Hinlog workers as well
a8 from cultivation,

18 Buffer zone around 50 nos. of villages ars falling
haviog a population of 100 nos/Sq.Km., mostly beslonging to
ST/8C. 25\ of thas Pepulation is migrant. 454 of the populs-

“tion are mine workess ahd 30% population depands on agriculturse.
Rest depends upon house hold industry and as dally wage vorkers.

lallvid)  RUBLIC BWUIIOINGS, PLacES oF womSHIP AND WOMUMENTS -

HO, 24
81, ! Distance from
Mo, | HEPOrTant Flace Hame of Place the lease arag
jEm)
lr n.’.lﬂlr Et.lt.h'll th- Eﬂﬂd "5
8 Township J:K. Road 45
| 3+ | National H.H. = 5 55
Highway |
|
4. Irrigation FIo=| Ragda Daa 10
Ject
5. Industrina = Ferro Chrome Plant 45
IDC, Jajpur
= Chargs Chroms 30
Flant, Brahminipaj
_5. Hals Damsal Walg 1
Ta Rlver Brashmani 35
8. Temples = Hahadev Taaple, 1
Kalarangi |
= kali Teaple, 10
Blrasal |
- Lord Jagannath ' 3
Tample, ‘aliapani, |
Tisco Camp. |
| = Lord Sive Tespla, 8 ,
| [ KEallapandi. |
"i,l i - Lord Sive Templa, ) |
1 ﬁ-. | .'_‘ . | Kapiiax
FERRO ALLOYS R P ORATION LM T O e
“- !-hllﬂl

Renad, Mo, ROPICAL229/1098TA
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11{a)ividd)

110 .} (1)

S

PLAMNS SHOWING THE LOCATIONG OF SAMPLING STATIONS .

A Flan khowing docation of Water sampling l-l;lt:l.::lll!
Aolse B asuring BLatlions, soig Ssmple stations of Core zone
and Buffer yons ia Shclosed herewith aa DRAWING Wo.1 & 1HMel=2)
Besides the said plas also reflects Ambient Alr staticos of
Buffer zone and H-tmulwicu #taticans lecated at Buffayr

DORS THE Eﬁ lPHIE! E IU!’:E‘.I‘! m UNDER HOTIFIED Ei
SHDER WATER IMEIIE £ CONTROL or Mtnﬁg ACT, 1974 -
Tha areas Talls undegr Rotified ares ender Watapr Act, 1974.

AE Boon ag Hining lesse will be Jranced, consent for Air and
Bater wili ba cbtained frog State Pollutiop Control Board, under
Swction 121) of the Adr { Preventiog & Control of Pollution)

=

Regd. Ne, ROF/CAL [239/981A

FERRO ALLOYS CORPORATION LJHHED%E___
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TTib)  ENVIRONMENTAL IMPACT ASSESSMENT t-

(R EA-FR LalD aBRER INCICATING THE AREA LIKELY TO BE DEGRADED OUE TO

GUARRYEING , FITTING, DUMPING . ROADE | HDHK-EHEF.E_EE'- ==

TaB = 25

Unit ! Hactarae=s

| 81 . For initial|Upto Concap—
| Mo, PART S UTARS: 5 years |tual period
= 1]} CpEncast Juarry B.810 B.410
2) Structure for under- = Da¥04
ground workings
3) | Waste Dump *6.580 6,580
4} Stack Yard Z+100 1= 380
5} Low=grade mineral stack 1a570 0.906
vazd
&) Hickel Dump G611 Oabt2
T Top-solil dump 0.580 0. 580
a) Colony and essential 1..6BG 0.700
infrastructure
ﬂ-} E«Ts+P. Wwith Hﬂttllm Drﬂﬁ CI-.-'ITE
Tank
W38 Braftn D604 0.604
1] Roea d 1165 1.165
2} Peripheral area 1743 1.743
TOTAL 34 g~ 24.800 23 . &30
1

® not completely Filled up.

-'I l.r-lr

lum_!. No. 0NP/CALIZI9/901A T e
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190y LL) AR QUALITY -

The concentraticn of AL guality pa-ameters f.a. R,

S, 50, & NOg a8 given for the Buffer zone in Base lina data
indicate that the poliutants are less than 41%, 18%, 4% & 138
respactively of the preseribed limirt &8 per E.P. Act, 1986,
which iE alsc ths Horms of MOEFSCPCH.

AS already stated earlier, thers iz no chance of incress-
iog opsncast mining and gllied activities on the weasters secter
of the Buffer rope, im the COMlng years bacauss opencast min img
instegd of Ssxpanding will shrink, due to ewitching over to
undarground mining. In WedTero Sector- i.es. Kathpal/Kalarsngi
arsa the nature of ground is Nard rock and thersfore there is
B0 scope of incresss in gir borp dust of Buffer zone. The Core.
zone mining activity will h'- too mmall (7.2 Lakh N3 axcavation/
aAnnus) whem ocompared to what is going oo all around 1.s,

14275 Lagyd to have any Boticeable influence oo thes Air Pollutien
Status of Buffer zons. Eowaver, soms incresase B3y be coosidersd
for .puffer zone Ambisnt Adlr pollution say 2 = 3% assuming that
Gpencast mining will MArginally rise. But thes, intsnairy af
“activities of pPencast mining by other lesssas on the hard rock
iy ' area of Sokindg Resion 13 bound L2 decrease and thersforas thera
Will Dot be any riss of Alr Pollutant in BEuffar zoine aven on
the sastern Sactor. Ofcoursa, vhatevar the current Alr
P-e-1 L' u t 1 omn T atus in Coere ronae exisc;

after which, ocpencast mining will ba Teplaced with underground
Eining which is sco=friendly mining Eschnology then the Alr
Follutien will substantially fall down compared to opancsst
@ining pericd (o the Cora Zonas.

™

L%

L o
W
M. E.“Pujari,

Aegd, No. ROP/CAL/239/38/A
S==—=——=— FERRO ALLOYS CORFORATION LIMITED i
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WATER UURLITY -

Surface water body exictd ln Core zone in the form of
pend/open well and contamination of water in The core tone conld
oCouUr dus Lo =

= Discharge of water from mins, work-shop, garage and domestic

area.
=.RAlp water overflowing from dumps .

The oaly polluting elesent in mine dischs rgs water is
Hexavalent Chromium. This may contaminate the othar surface
watar body 1f systematic discharge through an adagquataly laid
drainage net work i8 not provided, which should be kept at Far
AVAY distance Er_::nl peowell and ponds, to prevent aixing of mine
discharge water with surface water bodiaa, '

T™he dischargs water from work-shop and garage will be
led vis an oil trap and then it will be led to drain oest work.
Suitable garland drais with Frovisions for arresting scil and
Suspended solid will .ensurs that rain vatar pasaing through
doas not contaminats surface water bodiss. Once undergroasd
mining commences, tha Peliution in the underground discharga
Watar will be even less than what is expacted in % qql.rqr dis-
charge wvater except Hexavalent Chromium.

Since, dus care will be taken by installation of 'l luanr
Ersatment plant which will not only reduce the Hexavalent
Chromium percentage but also the Euspended solide. Bence, thems
will not be sny deterioration in guslity of surface and under-
ground water of Buffer zona dus to discharge of watesr from the
Projoct sregs

Therafore, there is no chance of deterioration in the
quality. of surface watar bady and wnderground wuter of core Z g
Suring the Flrst five yugr FREicd and subseguently during the

Conceptual period,

£

. Palar],

Rend. No. anp/cAL 2100874
e FERROD ALLOYS CORPORATION LM T D
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The quality of erinking water i.e, Tube wall water
lground water) on the Proposed leage area gnd Btudy area will

recall Bama s3 1t is today.

1B lw) SOISE LEVELS -
Hoiss in the Mining Cosiplex is generated dus to ground
axcavation by Eachinery, and transport by machinery, dus to
blasting operations and due to machanical loading and ] o f g .

Freseant Noiss level in the lsass arss is lesa than
75 dB{A) for & hours SxipoSure as per E.P. Act. The Locreased
excavation and dumping activities will incresss the back ground
Hoise 11-1-:; Blightly For which adequite megsuras havae baai
Auggeated in ENVIRONHENT MANAGEMENT FLAN , undsr point no.
Llel{ tx){Cilxisting Nolse lovels at Dearby villages are found
wal) withic ths limite when compared with E.P. Act. This statws
will resain samo during the period of Gpencast mining. When
aly uwsdserground minas Opsratilons will continue the lmpasct of
Bolwa dus to machinaries and Blasting will ba Very less. Hencs,
the oolse levels in futurs i-#. during 5 year Pericd and Juring
comceptual period, will not hae higher than the present leval
Both &t Core zZone &s well as Bulfer zTone.

17{B)iw) v oN LS 3 B IHG] =

Al Ground \r.l.hr!tg‘m -

The damage that results fros vibration depands on the
Dature of mource, Lransmlssion characterisrlies of the interven-
ing madium/acraty, ingherent Etrength of the subject ELructurw,
height and rigidity of tha Btructurs and foundation design eec,

N =

.|. tl_'l.._

. RO L/23%/381A
qm% FERRD ALLOYS CORSORATION ey e

S e m—
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Lamsge Caused oY gruund vibration Le dependent on the
amplitude of the ground valoglty and on the freguancy of the
ground motion. Low frequency waves cause @more damage to

BLructura.

Different countries adopt difrerent standards of sare
limits of wvibration 1o terms of Feak Farticle Veloclty (FFV) for
Yarious types of structures. A few standgrds wicaly sccept ed
ars given in AMNEXURE - E-28 (Page No.2135214)In DNDIA, DG M 5 -
has preacribed 10 - 2.5 mm/sec. PPV values as the safe limit for
grourd vibration. It is appropriate to mention hare that DoMS
preseription is based on ocbservations of Coal maasSuUTS Stralbts
whers predaminant frequenciss lie betwesn 13 = 15 nli

B) Espirical Relation-ship batween Ground Vibratiom -r-H.I-t.El [
Bxplosive Charge - :

Applying the method of leasas Bguars regjression anglysis
with the data of trial blasts at nearky Kaliapani msnoal chromits
mine [vhere similar kind of rocks are eilcountered) smpirical
sgustions are sstabhlished Ealating Peak Particlas Velacity (W)
|=m/s5ec. ), the distance of blasting site from the poist of momi-
Toriog (D)(H) and maximues charge par delay (Q){kg].

The derived ampirical equations {32 ma hole dia) ara
giveno balov =

Fresant lesvel of wibration (FPY) at various structures
(at ground lesvel) has bean calculated using sguation (1) and

prasanted in the ANNEXURE =~ E-25 (Page Mo, 215 Ju

v = 353 uny y gimtewss Equation - 1.

Co=sfficlant of correlation = 0,94,

FPV values have bewn calculated for the sanaitive struc-
ture only which are nearby to quarry. valces of O have bean
Taken to be b Xg dalay. Thiu is the Eaxlmum charge of axplosivs
ar delay cunsidared.

e
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Similarly, values of RFFY for Desp Hole Plasting (110 mm

dia) are Calculated basing on tha ground constants derived by
Indian Scheo] of Mines during theiy Stlies oo Vibration ae

TI5CO mines quartzite Zone in Sucinds Valley considaring
as kgfdila:r { Theugh oniy 2o Kg wiil be Uaesd hole) ,

— ™he results ara diven in ANNEXURE - E- 20 (Page No215 )

All valuss mentioned in the ANNEXURE are well withio the D-th-ls.
USEBM and GERMAM Btandards. Howewver, tha ground strata of
Thimtangar mines is ROL aF hard as TIzeo quartzite zons. Ip
Soft rooe waves attenuate much earjiar than hard rock aod hiw o
actual RPFPV gt Bhimtangar mines wii]l be much less than satimat-
ot

Eathpsl minag with 4 kg/delay, im mhown in ANNEXURE - E.30 { Fage
Bo. 216 ), a3 VAluss are well withigp the DGMS Standards,

THBMYL)  warm mcine .

Lus to thae Pagoing mining activities ip the Valley deple-
tiom of ground water im npot BoClced. am fuch, tha mpact on
the ground warer dus to this mins is, inaignificant. In future,
dus to the Projesctad mining activities, it ig *xpecied that,

Te5 Lakh W /anmes water Pmping will takxe place From Openc ast
ming which wiig increases overgli Pround water withdrawal of

the arsa by & to 7y, Howaver, the Sround watar Btorage im so
high that, laspast on waLsr table i Sipacted to ba ¥ery lesm.
Mor® over, substantial ABCUNE of ming discharge water will ba

\ 7

I "
T

M. X. Puajart,
Aegd. No. ROP/CAL/239/94A
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led |(afcer Lreatmant) to tna natural drainage EYEL&E B0 Lhatb
recharge can take Place in che ad joining area froms the patura)
dralnags syitam, AL any case-'greater tha discharge takes placs

from aguifer, ground saturation falls dawm fesulting in ¢t b »

: increass in tha ADSUEE of inflitratiom and decreass in Burface
un of'f. Whag underground ®mining will take Place, the zene or
working will ba below the aquifer depth (g MRL) and whars the
ground will be UnSaturated and sseps inte underground will ba
Vary lass.

Undar the clroumetancss Darrated abeve, thers will be
lepact on WALEr ragime during 5 years Paried and COBCaptusl
Peried dus teo the Bining activities over agid 23,500 Bectares.

b} (vid) SOCIO-ECONGMICS -
(Buffer Zanae) In Buffer zone
Atpresaent Sigrant-non-migrant: Tatio is about 1 ; 4. W

Mors pacple are Wxpectad to be migrated Levards the cantral
reglion of tha Bfudy girclae (Chromite boaring ione) io tha yaars
O come. This will RAppan becsise of the fellowing reascns -

Rines® in Sukinda &rsa it 1s sxpacted that, the Figure wii} Barther
ingrease and sharg of cultivatien -:L'r..l. decreass. Selling of the
wood will alge decreass dus to Better level of suvironmaental
AVATSNASS and Aanti-deforestation driva. Howaver, , littles increass
in saplevment ubder mixed Category is xpected dus ro iocraase of
Recondary activitiaa alongwitch mining. Avarage income level whiecn

is the indicator 9f Socio-sconomic “Latus of House-hold, ia
Py
A . . Pufart,
Weod. No. ROPICAL/239/98/A
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fxpected Lo Lnoreasa with §reater dependancy on lndustrialize-
Eien in the fom orf mining. It is Bxpecited that, in a bettaer
Snviromsnt, pecple will take help of banking and other Baving
Eystems which will furthar Uplift the esconewic’ atandard.

Health facilities havs improved several folds sincs tha
Bining projects have Coma up- The mine owners oparate Family
Plaming services, health Samps on Apecific dissases, sys opera-
tleon camps etc., in Bearby villages. This will further locreass
with the epening of FACOR's Rine in the propossd lesss AT -

Increasing literacy and sducation is one of the important
Faramatars of soclial developmant. Tha Pecple in this region arw
educationally back-ward. The Scenario is changing gradually dus
To ssttling up of extensive educational facilities by the mine
OWners, a part of which is being shared by M/§. FERRO ALLOYS
CORPORAT ION LIMITED. There will be greatar impstus in this
direction, once mining ComBences lo the sald leass,

Ous to coming up of the mining predacts in Sukinda area,
communication faclilitcies have improved several felds, whare
M/5. FERRO ALLOYS CORPUSATION LIMITED is dlresady playing an
important role in Uplifting the SOCIO-RCONGMIC 5TATUS of the in-
fabitants. This situstios will improve further with ths spaning
of the mine im the Propossd lease arsa by FACOR,

Dues to propessd Project pear about 150 to 200 diresce
SEploymsnt and around 1000 nos indirsct smpleyment gansrat len
dus to allisd activirties 1ikae, Shops, Tranaport, Cowns tress
indwstries will ba P cted,

b
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HISTORICAL HMONUMENTSY S8, _
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Existance of Histogpical Monumsncs i0 the visinity of
the proposed mine is nil and therafore the quasStion of impact
of this project op Historical Monusents does oot arise.

YIROMMENTAL AGEM Flan -

]ﬂmf 5T ORAGE AN WIEIE&TECII oF Top S0IL -

The genaraticn of top soll per year will be 2800 M3,
The Ctop #0il will bae o L g Ssparately in an araes af 0,580
Hactares at thas location shown in the DRAW NG NC.89. T h a
details or Year wise gensration gnd Utllisatiom of top soil

i8 shown

in ANNEXURE - 231 1Page No. 217 ), So0il sample

BDalysls Ehewn in ANHNEXUERE = E- 14 (Page Mo. 230 & 2211}

The top Eoil will be condumed for plantation PUE poRes
liks (1) Eandliings deavelommant in the Hursery by Filling with
Bixture of cow dung gndg Fervilaizer, (i1} in the pits dug for
Plantation im ¥acant space in leasa drma and a8 a thick layar
(30 om) over the dump fSurface to help in gJrowing of Sapling
Bpecied as well as Datural plante,

and utilisastion of Ehe top soil, thae Sams will notr get apccmmuo-
lated in the allotted area for looger periods. However, in

first four YEATS, Ltop Soil wilj TURtinus to bae ScouBulated, as

ovarburdan dump Face (dead [aimi whil ke upder CODEtructicn

for plantation. However, twa (el hekght of barrisr wWill b

Prowid ed around Ehia SR EO o Soll loss.

A

. Pajart,
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BRTTATGAR MINING PLAN
Miaytal) Th Al=pl Lk FROFOSAL FOR RECLAMATILN OF LakNu AFFECTED BY ABANDUNES

QUARRIES AND CTHER MINING ACTIVITIES DURING FIRST FIVE YEARS

LAND UPTC CONCEPTUAL PLAN PERID) :

Buring the first fivae ¥®ars, CLhe guarry will not be

abandoned hence questicn of reclamation will Lot arise as par

&8 OpeDcast mine (8 concerned. MNowever, other areas 1ike wasta
dusp, dsad face, peripheries sround road, colony aress etg.;

will be avallabls foxr réclamativn and the sams will ba reciaimed
by afforestation a8 per prograams given in ANMEXURE - E- 32 ( Page
No. 218 ). After ceasatiom of epancest alolrg l.e. after 10th
ysar the opslicast guarry will Ls left &8 such bescauss s g o e
workings will continus below Lhe opancast workings. The water
io the gquarry will be kept dry to svoid inundation to undargroussd
‘workings. Onoly the upper benchias of thae quarry will hll recl mimad

by afforsstation. Further, details of arsa getting degraded dos
to mining oparation aod ths recissaticn Baasures To be adopted

with

Justification are as follows :=

The land that will be affected by sach of the mining and

alllied sctivity has bean reflectsl oo ab Yearly basis in the
acolosed TABLE - 26 ({Page No. 151 ' and will be reclatmed s

restored/renabilitated depending ou the time Paricd wheno oppor-

tunity arises fur takipg action on Bitigeting the adverse impact
oo Che lgmd, which has bees reflocted in TAHLE - 27 | Fage

Ho .

122 3.

Improvesent in Jlaod scar dus to mining and allied

activitlies has beso brought out basically by providing -

]
i
[
[ ]
s, .
W L ']
\ B
_ i
pL X Pojari, "

Avenus plantation.

Woste dump area plantation.

Colony area plantation.

Fariphsrial plantativon in the form of JEean balt.

Carpet cover of graés over wasta dump .

Provislon of Park/Cardan in colony with Oornagental Traas.

Provisilon of bes hives gna birds FEEt Iin Creed to attract avifauns

Water Reservolr in the excavated quarry for irrigation as well aa
for pisie'cultura dgvalopment and for abiracting avi fauns.

Regd, No. ROP/CAL/239/85/A
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Pilel{its) FPROGRAMME OF AFFORESTATION YEAR-WISE FOR THE INITIAL FIVE YEARS

1Ml {iv)

1

|
de

5
-M.

s

:

{AND UPTO CONCEPTUAL PLAN PERIGD) :

Frogramos of afforesatation for the inicial Five Yeaars

snclosed as ANNEXURE - E-32 {Page No. 218 ) and upto concep—
fual plan pariod is given in AMHEXURE - E-33 (Fage Ho. 319 ).

STABILISATION AND VEGETATION OF DUMPS ALONGWITH WASTE DUMP
MANAGEMENT YEAR-WISE POR THE FIRST FIVE YEARS AND UPTO

CONCEPTUAL FLAM PERICD -

A Eotal area of 6.58' Hectares QWad to ba ccoupled PFar
overourden dumps of opsncast mine in the coaing 10 years,
which 1s the life of opsncast mine:. Total gensration of wastae
from quarry expansion will be around (4 Lakh M3 in looss cone
dicion.

Peak RL of dump at ooilh esstarn Side wiil be 120 HRL
aiter Eive years whereas clos dFund leveals are |10 MREL and

MAL respectively. The ultimate peak AL will be 144 HRL
after 0 vyears.

Dumps are socated st NUEth sastero side aof quarry leawing
Binlzum of 50 M gap betwsan uacry Lop adge at wltioate position
and dusp bottas edge. Garland drain and barriers will be pro-
¥ided all sluny the dumps s Hquarry. Dumping will be done
DY making 2 benches [aesch 15 M haight] and malntaining an over=
ail slope of 33°. Geo-technical BEudies on dump slope stabi-
Lity carried out by FACUR'E in-house tesw reveals that tha s B S
Svarsll Blope angie can be malntainsd at 36° without any Jdanger
of ®1idlmy. The: detalis areé mentionsd s below =

L

hllﬂ'

‘CAL 22090y,
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B ey 'I'.J.I.J.IIJ_L" Wl waaLs U J r}‘." AIF 0 E PAea A
I r SaLE LA h-g' {_'.'. f:l.!"r' ANl IMparl ang
Fale I Jdusp 6o Brabidliey. 'J'.‘]-ya:mf-n;rnan1 & ik T Eirmngtn

A ANBLRrS - uf smerpefEinica 1af Lsan CobFidared for Gompdting

e sl ooe wyfak CACTOT . AR LE haas Tl pusadGle to Find =} FER

Che. Colieloon go Friction anyzs of the swrpantinige. of Inls

ledba ATYes, Eha Corresponding figuresm, as is Ltasted for wmCapal

Chromlce cines of FACOE has .o an Considerad Ber BHIMTANGAR mine - _-1
al80 where naked sys observation indicates better values than =
that of Cstapal Chromite Mines of FACOR,

Dump &lops Stabllity of this mines has been determined
Eor the proposed dumps under dry and wet condition Using Cir=
Fular Fallure method. Basing on the srudies Bade at our
OEtapal Chromits Mines, in whigh tha osms typs of wasts oV er-
burdsn is belng recoved. From the analysis it ig observed that
future dump 8lopes will be stabie bBoth under dry and wat comdi-
tion having favtor Of Bafety wore than |,37 which is considered
4 Salety facter for Etable siopa of CER[Crary benches. jt 1s
&l8d obeatved thae individual benclies of 10 M height with 4509
8l0pe angle can remain ®tabie. In the sgme Baterlal 45 M beight
dusp with overall siope aRgle 46" wuuld me stables - HU"':""J

= Protection measures For thae Matls dump - APy
ir sraer Lo Frotect ohe s T ros Srosion; the following
ReaBurss will be adopred -
I The dump will be adegua. ]y ban i gd with bench height 15 H.
# Tha oversll wlopes of the Uunjie wijl be maintained st 339,

P Individuasl bench 8lope Ais to e 420,
B Dump beneh Bloped wil] jues YEielatled with Jrasses [ or bioding

Eull amd b ATCREL sall erowl o AL on Lushes' grd Bhirubs wi])

% yrown on che duap 8jopes Aluviigw lth Eran EfaCieE .

el The &zme ReauUred waly a1ge La Tollowed in Erim Conceaptyuy]

IrJ...l. PR s,

LiZ238/961A == s e
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In-this wmine i Jor part of the WRELe Uump will e

cemposed of soft loosag Barpantinicte mixed with boulders and
fragments of hard iumriu. Hence, Cohaslon ana Frictiecn
angle of ssrpentinite of Wadtle dump will play an lapcrtant

role in dump Blope stabilaity. Therefore, shear BLrangth
Parapeters of serpentinitve has been considered for computing
the slope ®afaty factor. As it has not pozsiblae to find sut
the Coheinon and Friction angle of the ssrpentinits of this
leaka srea, the corresponding figures, as is tasted For CEtapal
Chromite mipes of FACOR ha® rean Consldered Bar BHIMTANGAR mine
al8o where naked oye observation indicates better values than
that of ostapal Chromite Mines of FACOK.

Dump slope Stablliity of this mines has been determineq
For thae Froposed cumps under dry and wet condition UEing Cir=
Cular Fallure method, Basing on the studies Bads at our
CEtafal Chromits Mines, in whigh tha ssms Eyps of wastas over-
burden is belng removed. From the analysis it is obéerved that
future dump Blopes will be Slable both ooder dry and wat camnd =
tion haviog favtor B safety wore thap 137 which ig cons idered
48 Safety facter for ECable siopa of CEMiorary benches. jt 1s
8l80 obéarved thae individual benctias ef 10 M height with 459
Slope angle can Felaln stable. Tn Ehe Bame matgrilal 45 M. beight
GUBP with overall siope angis at wUuld e 8tables _HU““-""’"

- Protearion Deasures For chg AL -:lu.-.E -
__A_L_"_‘——_J_*_J!—-

In oroer co Protect the dumps fros ®roBion,; the tollowing
ReANUTreE will be Hlopréd =
I The cump will be adequac sy ban hed with bench height 15 M.
¢ Tha overall slopes of the dikdgie wiil be marntained at 339,
P Individual bench Slope Ais to im 430,
P Sump benen Bloped Will b ¥eusiated vith gravses fex binding
Eull amd to arresc EAL L erewl o LALEIon Lushes gnd Bhirubs wi]}

e grown on cihe Ay Sjopes Al ith tres Bl ien .

.

! 3

1)||;_ b B The aama Bepsurel Wil alee bBa Yollowad in Ehe :Turic.-uptu..l.l
“1 ! ;J.u- A

L ]

Tond, No. ROP/CALI239/96/A
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11ieliv) UICKELFERROUS LIMUNITE LUNP Al STACKING AU PROTECTION
MEASURES TO BE ADOPTED -

The nlckeliferrous lwmwits Celect of all grades which
wiil be generated for rirst ijve years is golng to be O.41
Lakh M3. The ares sarmarked fug nDickeliferrcus limonite is
S+%12 hactares aand BecUr® ln an Lrregular ractanyuldar shapa
whars the overall Shape has besn assumed to be 33° and as per
calculation the storags capacity of the ares 1s 0.70 Lag M3,
During thae CODceptual plan period, calculation made on the sSame
Cagis a8 five year Plan pariod {Ses CHAPTER = 7, Paga Ko. 35 )
indicates the saximus stock piiing is likely to bs 0.70 Lac M3
of nickeliferrous limonirs ovar 10 yaars Period of opancast
iife and hence the said ares Ls sufficisnt for the qu'lr:.r"_ur life

o Ly

at Bhimtangar aras.

Protection measures for alckeliferrous limonite Iejact
d.l.l.ﬂp -
In order to protact the dumps from 8rosion, the following mea-
Bures will bea sldopmed =

I The overall slopes of the dumps will be maintained at 330,

I Lump panch glopas will be vogetated with grasses Ffor binding
®==l1 and to aITest 8clil eroslon. lateron bushes and shrubs
will be grown on the dump §lopes BloOgWwiTh tres spocies.

I Ceastructiun of yarland drainsg arourd disap.
I Stone barrzers Will be made in betvesno Ehe dump and drain

Slde To restrice Ehe Bolla parricles Erom dump §]1ope during
rlaﬂ of WALET .

e
N
=

f
h: Pajard,
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1Ticrivs) a}) Precautions Co be taken to preavent Air Pollution -

= Alr Follution controel -

The exieting level of < pollutisn in ¢he projact area is
generally low. - Due Eo LAcEsssid mininyg activities im Puture tha
level of alr pollutafics are wrpoctdd to rise little more. The
fallowing measures will be taken to avold alr pollution =

Control of dust due ta mininy ovperations -

While compiete eliminaliun of dust due to mining oparation

is not possible, control measureas as indicated below will ba
taken to reduce dust nuisance -

= Drilling =

cack Hamoey and Wagon Urille will be used Ffor drilling.
The drilling speeds will be maintained as recommended by manu-
facturery wWet drilling shall be practiced i.e. a jet of water
shall be continucusly directed at the cutting edge, COrrect water
pressure shall be maintained. The drill operators will be provid=
2d with dust masks, IFf Necossary.

- .Elasr_j.ng =

Gener=tion of dust as a result of Blasting can not be aveided.
However, its Spread will be some what checked oy avoiding dver
Charging of blagt holes.

= Leading and unicading -

' By water sprinkling cduring loading and utloading of exgavated
fateilal, dust will be prevented to becous air borng.
=Dunping -

The wolume of duskt ralsed ryamy dumip-ares, by action of wipd
willi be significantly raduced by planting of grasses and Creepar
8poelas- ol Che- dumps.
= Haul road =

Haul roaas are the major sources of dust in & mine. To dver-

come tne problem of dust gemeration in nine haul roasads tha
following actions will ba taken up

= The practice of construction of haul roads with the layvers of

[ hard stones overlained by Literite fines and subsequently com-
M 5 l.'l‘l., pacted I:g:.-' road roliaze will hie Practie=y
tmad. No. AOP/CALI239/96/A -
" r— = FERRQ ALLOYS CORPORATION | MITED o= — —_—
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. = The haul roads will be made campact and water Spraying will

15z

be dene in a number of runs using only a Small quantity of
waLer each Tima gust sufficient to wek the supface.

= Emsuring transport equipment to be teakproot «

= Qver loading of the transport equipment will be preventad in
Crder to avoid Epillaga,

= ORE STACK YARD =

=

Water sprinkliing will be adopted atleast thrice a
day Ln ore stack yards to bring down the alr borne duse,
Peripheral plantstion afound i he Btack yard will also be taken
Up Lo srrest the air bormd dust LE ATVY «

- Control of pollution dus to fumes from mining machinery -

Exhaust fumes in Che [Inb=fas, wmbustion engines used

LR sxcavator, Dumpers, Dozers winl obfhes micohinerny will be mini-
_ mised by easuring vigorous walilsnance and STringent overhaul
Schedules. The repalr work shup and mpaintenance garage will be
e@guipped with airl Necesaary fecilities wuch as i4the;, hydraulic
Jack, hand hold grinders snd water Bervloing station to ensures
upkeap und apint enance of anglnes.

Waste lubricants and Jiease will be Placad in separate

Containers and will be burnt regularly in d$pecified yard meant
for the same.

Plerivin{e HOISE CONTHOL =

hoise leval in the Propgoged lease area is leus than

45 aata) (for. 8 NOUrs continucusg BrpoSures|. It .15 expected that

mining activities noise ievel dn the work zong
will increase #lightly.,

due to increszed

A3 general precautions adgalnst noige

reduce tha effect Lo high nolse level thae following
ﬁt auoliarae ing aegsures will be *aken.

1 HelLlution to

. B, Pujart ®
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= Protactiva Devices -

Provision of sound proof cabing for the workers daployved
of machlnme prodoeing hiyker level of noisa like Dozers, Shovels,

Dumpers ptc., where ever noise level is high.

= Halntenance =
e

= froper maintenadce of noise dele rating machinesry including
Cransport vehicles will be ensured.

= PFlantgtion dver thas pw:ipha;.i ares of the working area.

= Frovision for peripheral plantation in the form of grean belt
Lo control the noise level.

= Redustion of Exkaﬂurl time =

Redugling the exposure time of the Wworkers, wherever
required. Even though tha noise level arising due to blasting
“Peraticn is For very shors Pericd, the general precautions hawva

to be adopted as given undar blasting hazaras,

RNeod. MNo. ROP/CALIZ39/96TA
— —— FERRC ALLOYS CORPORATION LiIMITED e — - —
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Frotective Deviges =

Frovision of sound proof cabins for the workers deployed
en machines producing higher level of noise 1like Dozers,; Shovels,

Dumpers etc., where aver nolse lavel iE high.

Maintenanca =
——— e

= Proper mgintenance of noise gefe rating machinery ineluding
Lransport vehlcles will be ensured.

Plantation over the peripheral area aof the working area.

Frevision for peripheral plantation in the Eorm of grsen beit
¢ conitrol the noise leval.

Reduction of Bxposura time =

Reducing the exposure time of the workers, wherevar
Féquired. Even though the noise level arising due to blasting
Operaticn is for very short pericd, the general precauticns have

to be adopted as given under blasting hazaras.

Reod. Mo, ROFICALIZ39/951A
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Tibek{wi} HMEASURLS TO CONTROL 'ERCE ION/SELIMENTATION OF WATER cOURSES

S0ll Gonservation Hanagesent Schems suggested for this
Project ls 48 Ffollows =

= B Censiruction ef Farland drains around QUarry, dumps and
ether infrastructuras viz., work-shop/garags stc,

Il Plantation of Emgll graxs and bushes in drainas to hoid
Sack solid particies from draining away (act as fliters).

d Frovision of mmall Stons barriers acrosg the Arains at
lntervals to diack the watar current and to arrest
#olld particies.

E Stens pitching will ba Rade on tha drain sides Lo restrict
Gollapse of drain walls during flow of water.

0 Draine wilil ha cleansd up Perlodics) iy,

el iva) TEEATMENT AND DISPOSAL OF WATER FROM MINE -
A} rrl!mn; of Mina Punped oul water =

In The quarry watar Sxcept Hexavalest Chromius all pars-
Gacers are wall within thae Preascribed limits. por Deutralisimg
Hexsvalent Chromium in minss PEmped out water bafara discharge
Lo outalde lesss held, we hava Studied two processes -

= BEDRICTION PROCESS and
= ELECTRULYS IS5 PHOCESS
SUL Bf These we will #adopt the Reduction Procesas.

- Heductian PFrocass -

= FFlincl ple =

Hexavalent Chromius Is a strong ®xldiuing agent ard Can

Faadily bo ceduced Lo Trivalent chfchium by mesng of add ing

FERRC ALLOYS CORPORATION .-..-mrmgm
Pujart,

Beod 21y cor AL M




(FACOR) 1 60
& MINING PLAN

eSS ee——

reduernyg ayent L.e, Farrous sulphate [Fasd4). After Prepsr
@ixing with Ferrous Sulphate the Hexavalent Chremius (Cr*%) is
réduced o Trivalant Chromium (Cr*3) while Ferrous Iron (Pa*?]
will be oxidiged to Paric Iroa (Fe+*3).' 1o tha next stage, by
adding alkaline raagent i.e, Sodium Hydroxide (NaCH) the Farric
iren will be precipitated as Ferrcic Hydroxide (Fa({CH) 4] and the
Trivalent Chromiue will be precipitated as Chromium Hydroxide
(CxlGH}3). Both the precipitates will be peagulatsd alongwith
othar suwipanded folids and ultimately settles down 1in a asttling
Cank .

- Rsactions as SXAmplGE -

11 a4) If Water centain chromates i:rt:ﬁzj with sodium
MaCroy + 6 PESOY + 6Hy0 = ZWay0sCraOye¥e 03468350,

B) If water coatain Dichromates (€r07 ) with sodium

HazCrz07+6FaS 0 +8H,0 = H:zﬂﬂrgﬂai-.!!'i:urrﬁﬂgsni

2j Cra03 + & Name = 2 criodlg | + J Na,0

Fa Gy + & NaoH = 2 ramu:lai + 3 Najo

= Prosedure =

The trsatment units will essentially consist of the
folloacimg -

a] Intaks tank cum primary s etfling tank.

bl Mixing Tank.

¢) Filtraticn ehamber.

d] ‘Grain for carrying Supernated water to wmain discharge nale.

& BYpass diecharge drain to remove tha sludge from the
boftom of the flltration chagbar to siudge pomd From

where AL L cleansd ©ims to ©ime.

. £. Pufard,

Aead. Mo, ROTF ICALIZTSI981A
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MINING PLAN

Tiaelividy)

Bl Erfluent water From HOER=Ghep Larags atc. =
oLl & Greawe Trap =

id the HMHachanlcal garage and work=shop the minor
repalrings will be done faor heavy and light vehicles op a
Cémént coocrets plat-form. A pucca drain arcund the pPlat=-
fora will be providad to collece the saplliage oil and
Bervlcling water into a cemant Cank of capaclicy 8 n?. In the
@il and water ccllection tank two cut-lats will ba prowvided.
e out-let will be provided 0.30 M beiow the Burface of the
tank for collection of the oil. The sxcess oil will be
drained cut from the bottom of the tank. The oLl peilectad
io tha oil gollection tank will be kept in a Baparate coo-
tainerd and to oe sold to the authorised parties,

C] Domestic Sewagqe -

Toillet sewage wiil be codlected into a Sogk PLT wia
seprtic tank, after biologizal degradation under anerobic
condition. OCher domestic Eavage will also collected ioto
& 80mk pit via open drain.

HEASURES FOR MINIMISING ADVE.SE EPFECTS oN WATER REGIME -

Al Pravention of Suiface water contamingtion -

Surface water managcmant Bcheas suggesated for this Preject

i2 aF follows g

= Construction of garland drains around quarry, dumps and oCher
Infrascructures ¥iz., work-shop, garage %tc., and provision
of oil trap.

= Plantatlion of rall grass and buFnes in drains Lo hHold Back
Solld particles from draining away {act as Fllters}.

e

Regd, mo, AQPICAL/239/0a/A
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= Provislon &F wmall ktone barries dcros® the drains at
lntervals to check the water currsnt and to arrest eolld

Marcticiae.

= Stone pitching will be made on the drain sides to restrict
Golliapse of drainwalls during flow of water.

- Brains will be cieaned Up pariodicalivy.

=~ FProvision of pltting at interval in the drain for deposi-
Lian of sedimencs.

= Regular anmalysis of water discharge at the leszs bBoundary
Lo detect contamination and SubSequent precauticnary measures
Lo nesutralise the sams. P

The cbject is to Tegulate the surface water of the Eloing
area io such a mannor a8 to “ause mimimum contamination and
alterstivo of drainage sSystem. Oevalopment of quarries aod wasce
dump in future will not interfere with the cuurse of water [low-
lng down the ares as drains will be provided all arcund the d umps
and guarries to guide the water down te 1oin the natural wvater
Courses (outside the lease arsa) after Deacessary treatment

wheravaer reguired.

Drains will be made on the Cop {lat region and channels
o8 the slope Lo carry the pPrecipitated water to the garland drais
aroung the dumps.

B) Water Table and Ground wyter contamifigtion -

Ground water Tablse Bay Ce siightly affected By guarry
working dues to water percolation into the guarries laading £o
heavy pumping and Jdischs rge of water. However, glecharge of nhis
waler Lnto the natural Hrainaye system will fnalp im reguinang
Ln® water cable te some extent dus to recharge from the natur a1l

drain.

Mand. Mo n0e/cALZ39/987A
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But, then, it 48 to be noted that droater the water ssspage
lote the guarry, 'u-:i.l.l mean, reduction in the ground BATLuratien
level and hence greater will be infiltration into the ST ound

and lesser will be Burface run of fF. Therafere, the net affect

@0 Lhe Water Tablae will be mEgligible afcar developmeat of qURETY.
After the end o @ioing activities, water table will rise con-
sidearably. Regular Doolforing water lewel oo thae opan wall/
pond/tube well in the Btudy ares will be carrisd out te datact
rise/fall of water table &o that adaguate Precautionary measurgs
can be takaen.

Contamination of ground water dus to iafiltratien of
leached water from waste dumps, if any, will be Checked condi=
derably by putting a good green cover and developing a good
draloage system over the overburdeo dumps. Regular monitering
of ground watar quality from nearby Spen wall Bources will be
carried out to ansure that infiltration of lesached watar has noc
polluted ground water.

110e) (i) FROTECTIVE MEASURES FoR GROUND vmmr:ms.fﬁrg BLAST CAUSED BY
BLASTING =

A Control of Ground Vibration -

Apuuing a safe levael of ground vibration a8 10 ma/sec.
The psrmissible charge in Kg par dalay for various distance
from the blast site are sitimated wsing U,5,.5,.M. Sguation

vV = 353 (Dfyg-i-936 and are tabulated and given in ENNEXURE -
E=29 & E-3D i¥age No. 295 & 396 1.

The sbeve charges 1imitcs Bhould Dot excesd whils des igning

Che blast parsmetars, The parmiceible charge par delay fa sy
#ther ygived distance at any Wpecifisd vibration level can ba
aEtimatod wich thae help of aforestaced sgquatien. Tha Bpef Lol ed

ground vibration, intasm of Rebulilznt pPagk Particle velscity in
{| mE/swc. will be 1o BESEEC. as 0L aLed abruve.

FERRO ALLOYS CORPORATION LIHHEEEE
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B | Controlled blastin technlqued as given below will bae
i . A8Ling i W Will Da

adoptad to reduce ground vibration -

E The distribution ratic of booster to colunmy cherge
will e at 1 : 5.

& Detenating Cords 1s uged for weonections and for
initiatien of charges io holes.

8§ Delay Datonators ars Le be used for Froviding delay
Limings betwesn rows (25 mm to &9 ma) and with ig
rows of batwean holeos (15 mm or 25 mm duration).

B Number of rows in a blast To ba rnl:r.'l._-:r.-d TS lassg
than THEEE to g8t good fragmantastien and te reduce
fly-rock and ground vibratien.

E Using lomg ELemming colimna in Blast holes [Stemsing
coluan grester than burden should bg Practised) .

& Stemming material - ODrill curting in dry holas snd
rivar #and Ffres of clay Ln watery holas.
P C
f‘;rt'-" .
) Sentrol of Nolma and Air oy eIpresaurea = A
Since blasting is 4 Ehoert=1ived PheDemenon &nd Eraquancy ef
Blast does not axcesd OB® or Lwe per day thers is Spparencly po
danger of nolse SRpoSures te workars and lohabitants. Howaver,

4lr everpressure and noise will be reamonably controllsd by
adepting the following precautions -

i Using long SEemmling columne in blamt holes ([Ftemming
Colomn greater than burdan #hould be Practised) .,

- Covering the detonating rusae With atlesst 154 gy thick
Cover of sand/soil, driia Cutting.

he
I
{"\ M No Blasting will be duis when 8Lrong winds are blowing
:II-‘ L. Pajard, Lovards the resldsnces,
land. Ma. nORICALIZ39/98/A
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SHMTANGAR MINING PLAN

After ceasation of the opencast workings and during under-
ground mining, the eaffect of vibration a8 caloulated based on

Kathpal n.:l.nﬂlI racagr %?%ergrauni blasting paramesters shown in
g Mo
ANNEXURE - E=30 3.1.11 becume very less. The Holse exposures Co

workers and nearby inhabitants will become almost NIL.

sontrol of Ply vock Genaration - A combination of muffiing and
Eaintalning the stemming ooluwun length greater than the burden in
all holes wiil ba adopted for effactive cont

Ea aof f1 ToCkK.
Miel =) HMEASURES FOR PROTECTING HISTORICAL MONUMENTS A.P'}.E_ FOR &Ei!éﬂh-

- OF  HUM SETTLEMENTS LIKELY TO DISTURBED DUE TO MINING

AETIVITY =

There are no Historilcal Moouments in the araa and due to
mining there will be no rehabilitation of human ssttlements.

"
11l {=i} SOCIC-ECONGHIC BEMEFITS ARIS ING OUT OF MINING =

FACOR hags two Minoing leases in this valley i.e. Kathpal
Chromite Mines and Ostapal Chromite mines which arae 4 Ko and
§ Ko distaiice from the proposed Mining project respactively
and extanding the Fellewing Soglo-sgopnomic davelopments in
the negm by villages since 1972,

= HEALTH =

FACOR is maintaining two dispensariecs with gqualified
paramedical team and providing free medical Creatmant and
aﬂﬂuianﬂu facillty to the nsarby villagers. Fres aye eparational
campa, family planning camps, general mgdical camps are organiced
by tha Company.

= EDUCATION =

TWE no. Schoels upte Vth Standard and VII etandard arae
being maintained with Fres aducat icnal Facility.

= For drinking water purposes, tube Wells wera installed in the

[' | nearby villages.
(e
F’l&i :I PEiEH’
Riad, Mo DOPICAL239/90 A
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= Repalring smd maintenance of the roads leading to the nearby
villages, construction of cause waysd and culverts are belng
made Ln the nearby villages.

= FACOR 15 organising cultural activities regularly in beth
their mines and sxtending domations te the nearby villages
for organising cultural activities.
¥

= Sesdlinga are being supplisd ca fres of coBt from the company's
nurssried maintained in both the mines to the mearby villages
for develspmaent of affersscatien.

Further, apart from intreducing sco-friendly mining and
genorating employment, FACOR will take care and will pay
Spaclal attentien in upliftmant of Soclo-economic conditicns
of the nearby villagers of this preject, by providing Facilities
Lowards =

# Haalth.

B Education. A A
E Roads Develepmant. =

@ Drinking Water faciliry.

8 Culctural and Recrsational sctivities.

E Afforestation and Envirsnssnt.

- Ll ]
el oy CALT2INMSEA
o I ' - i
i

e R ALLOYS CORPORATION LM T D s




167

*avbuEIETHE " ToswEyg
‘erpumemenyd Cyuederrey "phoeaerTey sbRTTTA

*EpIv TETIuLpysey

=

ia

=1 agoz Iagime (F

| = TTAYL

"OoTA¥ae T AlsuTyden E "Axzenml sy3 Jo armen (w =1 a0z BIod [ ‘usosuod-3150d ‘toostal ‘Ismmhs ‘roanTm AEFOH i
iu::.-| Y= Y 5
uaII®g (o "Eexe jsalog (q ‘putt TRm3TIoTaby (B =: SOoT ISJING [z
._ﬂ_n-_.nﬂ.n {> 'maze uuﬁuunﬂ-ﬂn [q ‘wexr Lzxxend (@ =i BuOZ Bioo (I UoEkdc IBIUTH AITTEN Tros i
*a3e puRdirpTey fepunEnsmy fToswwy " Teduyiey B "I
"jhudseTey SBUTITA Jo I33®m TTer Bng (P
338 juRdeTey 'epammmeny fToswey Tedyaey
‘IbuRiEIRy SERTITA Jo J8q®A TT9A sqng (o
*1e3WA sbawmpelp surm jo Jutod Buputef
0T J MESINE HMOD W Q0L RiO eTRaeeg (0
b *suyol 2eawm abivyosTp
uTm alays mEIIIRIn W O0L BTPR Tesmwn [ =i Guoz Ieging [f
“Iagea TTes Bng (p "zazem TTom agng (3
"amemyReay fange aplwA ebIRydsTR SUTH (g
Praies Jno pedend soyw (e =1 euoX sdog || THOOSIOM-380d  O0oE0y C Tammhc IaqurTH AITTET TodEM ic b
*losuRy (@ "¥TIW0 (P W
fies¥purs. (o TEsPayd (q ‘IEhuvImyuyd (€ -: S00T I93InE (T .o
B Ty _.n...uuumiu.wm. {q "Aaxenh 3o -_.u.._n-n__ﬂ- =19Usy BInd || TUoesrom-160d ‘Hoceuon *Iaowns Y TaguTM __"u.:.-._.__u Ity i m
-ge mIoTIE SPUTH Aq IPen (D cqoslosd Apnis woTa I m
proa STTgnd (£ .wuﬁﬂ: &g way (g fArnTon || 49 AW RITHUIOD I moag IFad s =BIgTA pumolsn P a
ol
BUOT 1835 BUTIONTUDH JO NOTIESOT BuTIoaTuoN Jo potiag mw e AT ”“ ”.“u m
SINSHOd 0D WHAWNOHL AN INEWAIIT0 W03 FINGERSS SAIESITe T M




ANNEXURES

O T e

HE

Mega. No. ROP/CAL1239/98/A




WATER HJ

168
ARNEXURE = E-1

Kane/ location

B

14

12=

1%
14=

Dangal Nala

{1 Em north of leazs

ares)
Eangalkantanala
Ehazkharl

Plrasal

Kamruled

Egmdia
Bhalukipatal
Anal
Majhipal
Dadaratia
Chargd dpal
Fatmia
sartatill

Eusmimund &

Type of rﬁm‘baﬂ Type of
Water body existing heg
Fearanni al 24 Agrl gl tuze .
nala Tmestic & for
animals
Seasonal nala 01 - da =
Hesaovior | - 4 =
Fand g Fathing, fgriealture
& Tighing
Pond 01 Bathing & Agrioul ture|
Fond 01 - 4 -
Fond (28] = go =
FPond o4 = da =
Foand | = do -
Fond 91 - o
|
Fond o1 Sathing
Tond . 01 - -
Band o1 Bathing & fgrienlture
Fond o1 - & -

o

fart,
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ANNEXURE = E-2

TREE
1= 2 3
o, FAMILY Ho BOTRNICAL HAME Local Namg
1) rﬁpdhynanuni 1} Alstonia Bcholaris Chatiana
dY | Anpeonaceae 2] ANNONa SQUARSES Ata
3] | Anacardiaceas | 3} mangilera indics Amba
41 dpondisas plnnata Aobada
4) |Caesalpiniaceae %) Cassla slamea Chakunda
g Tamarindus indica Tentull
%) |Conbretachae 71 Terminglis bellirica Bahada
B8} Terminalia tTementosa Asan
a3 Terminalia chebula Herids
&) |Dipterocarpaceae 10) Shorea robusta Bal
7] | Epenaceas 113 Oisepyros melanouylon Kendu
B} |Meliacege= 12} Azadirachta indics Heenm
2] |Horacea® 13) | Artocarpus heterophyllus Fanas
14) Figus religiasa Asta
19 Fiocns benghalensis Bara
10 Myrtaceas 16) Eyzygium cumini o @
11 Papllionsceas 17 Delonix yegia K. Ghuda
18] Uelonix elata Rs Chudg
121 Rlinnaceasa 13} Zilziphus jujuba Barkeoid
13] Autaceas 207 Chlercxylen swietenia Bharu
14} |Sapindinaceae 21 fchleichera olease Kusums
15) |Sapotacéas 22) | Mudhuca indica Mchul
18) Simarubateas 2% ) Adllanthus excalsa Mahala

.I:I'II

jari,
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N ANNEXURE = E~2
FLANT SPECIES FOuUtD IN CBRE ZONE
TEEE &
£1 ] 51
ni FAMILY S BOTANICAL NAME Local Mame
1} [Apocynacoas 1} Alstonia scholaris Chatiana
2] | Annenaceae 4] ANNODA $OUamoBa Ata
3l | Anacardiaceas 3] Mmangifera indica AmbDa
41 Spondias pipnata Ambada
4) |Caesalpinliacese 5) Casslia sismea Chakunda
& Tamarindus indica Tentull
5] |Combretaceas T Terminalia bellirica Bahada
i) Terminalia tomentoEs Asan
a1} Terminalia chebula Haridsg
6} |Diptérocarpaceae 10) Shorea robusta Sal
7] | Ebenacegs 111} Disspyrog melanouyion Kandu
g] |Meligcese 12] Azadirachta indica Heem
%] |Moracens 13 ATEocarpus heterophyvllus Panas
14} Filcus religiosa Aita
18] Flocus benghalensis Baro
18] Myrtaceas 14} SyZygium cuminl J-amun
1) Fapilionacaas 17} Dslonix regia K. Chuda
18] Delenix elata R+ Chuds
12} ]nhmnataaa 19} Ziziphus jujuba Barkell
13} Rutaceas &) Chlorexylon swietenia Bharu
14) Sapindinacesa 211 Schleichera olease Kusuma
3] Japutaceas 2E] HMudhuca indica Mohual
181 |Simarubaceas 23) | Allanthus excelsa Mahala

1@‘ fari,

agd. Mo, ACPICALZ38/38IA




Anns,. E=1

1o

SHAUYS |
=
;:: e Wl i A . | ::;: BOTANICAL BANE Local Hama
LN Alanglaseas L Lianglum shinose ankiula
= I Apocynacaas 3} Aciarrnens antidysen=- Furak
Carica
ah sfalepladacans xy ] Calotropls procera Arakha
il] Tupharoiptans &) BrEyhile rhanng:oas 3ajango
=1 Lamiaoesc =¥ Flasgirtia Lndica EKantaikoll
G Bapiifonaceas (8] Tephicdis GOV puros Hal LpohaEs
2 ARAMTSCE a8 71 Siriphud AUSUIATLE Kapteigoll
el Aublacaan o} uaraanis Turgidas Karuda
9 aolynaceae - ] Oarurs etrsmonium Cudura
FZ] VErDanesab 103 Lantana camara Hagobolri
|
i
CL LML R3S YEREEPERS: 3
11 CHRNT BLACEAR 13 Calyrepteris flordbunda Atundi
a} Coavelivul acoss x Bvolvulus alsineidas Bichamsllis
31 Eupharbiacaaa ER Tragla involocrata Blchugtl I
Al Cucurgitaccaa 41 Trichosanthas bracCos Halhagsls
&) Iriehosanthes cucumarins Fanopo Eala
.5'| -H.p.Llth:l:-Il aj Mucuna prurlens Baidanka .
edat
HEILES =
L Aoaranbhacegs LI Achyranthes aspers ApaEarang
al Cpesalplilacuae ] Cagsia cocldentalis Ghods chacunda
I Cagela sophera Halli chakunds
31 Eup:uu:l.t].
43 Convolvulacege Ay Ipcmoas Badims MuBakanl
B Lupghorblaceas S Euphorbis marifolis Patca B4ju
&} Halvaceas Bl §id acordaty BajramuLl
B Hinocsaceas T) Minssa padica Lajakuliluts
a Urticgaoean B Laportsea LOLerrupta Biphustl
37 AGURLN acE an 3} Andrographis paniculatus Chiresetas
o) AEATan Thaceas §o} Alternathera sessilis’ Hadaranga
T Borggingcaas 11 Halioctropius indloum hatisindha
iZy Casdalpintacass iF R Camsla Ttorak Chakdndl
i3l Compaaltga T33 Ajeratul cofyIolded Fokasungha
T} Fanilionacsae &) Blumaa la¢mlra l.-.dJ.pnk_ul.anhz-
|1-‘-'j BOLgnacaae 15} | Segbaiila aculesdta Ohanicha
141 TEd Falamum HUFATTANSA ghajibaigana

g Ko ROPICAL P984
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peRATE  f 173
= _ 4
Shel o pairiw ity HOTANICAL HAME Liogal Nams I
| Mo HWes
I
Ll Cyperatceas ¢ ] Cyperiud Fotundus Hutha J
20 | Grasiness 2) | Aristidas setaces Khadikha ghasa
3 Cynodon dactylaon Dukg
| d ) BgoCharum Spon Tanaewn Tandi
| a1 Iriculys Lertetris Gokhara
45 dygopnyllacans
a AMfsrantiafcas L Aatrva lanata Fausls
aq Commal lfacEaa il Com@Eeliina benghaleansis Kansaizl
Bl | Gramineas H] Opilsmenus burmaniy Kaugodla
EPIPHYTES PARKSITES
I Vanda 8pe I} Vislcum monolcium |Halang)
Tl Subsied LpE 2] Tuseuts reflexs (Hirmuli)

R

. o
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s CLASSIFICATTON OF BUFFER _ZONE_FLORA.
s A ELNGT
r ! Miscor
- = Riviznphirs

3 Lichen
W B BRYOPHYTES (MOSS)
- I Fusaria

: Palytrichun:
— c’. Harbwuly
= €, PTERT DO PHYTES (FERNS)

ety poad fuen

- : Peirris
. 3 [¥eyon ters

< Al
Y I Y MNOSPERMS (0] A%
= ! Cvtus . circinalls
- E ERIPIIYTES
. ! Vands sps
o 5 Jussien sps.
= F PARASITES
= 1 Visicum monoicum (Malang)
w _: Dendrophthoe falcats iMalang)

3 Cuscuta reflexs (Nirmuli)

G ANGIOSPERMS
" ENCLUSED THE LIST OF SPECIES.

L,

l‘ﬂd‘. Mo, POpICAL 2299814
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CLIMEERS AND GRASS SFECIES ) OF BUFFER ZONE
5 FAMILILY Sl ROTANICAL NAME LOCAL NAME
Mo b [4]
TREL -
4] p Atiacdibrcede | feacardium ecoidentale Cashew
2 Duchanami lanzan Claro
3 Lannes coromandelica Mohi
4. Mangifers indica Mango
i femecarpus anacardium Bhaha
6. | ‘Spondias pinnata Ambada
a2 Annonateae T Adphonsea lutea Ghanta
B ANN0NnL sguamosa Ada
g. Miliusd omentosa Gandhipolash
2k} AnoTinacess 16. Alstonia scholars Chatiana
4L} e I L¥. Finrassus flabellifer Talo
03 Bombi diic [2. | Bombax ceiba Sumdli
als Cassulyniacene 13. |  Rauhinia purpurea Kanchan
14: | Cussia auriculiformis Badochukunda
15 Cassia fistula Sunarl
15, Cassin siamea Chakunda
V7. | Fhroca asoca Ashok
I8, | “amarin.dus indica Tentli
07 Cappuraceae 19: | Crowevs nurvala Horung
0% Celasiracese 20. | Caszine glauuca Mukha
0o Combiriiaoede 21. Anogeissus atcuminata Dhou
22 | Terminaliaz chebula Farida
23. | Verminalia belirica Bahada
24 Trrminalia ariuns Arjun
5 Ly cpnbre b pome oy ASED
ward
.(&'U
. K. Puolari,
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1 FANILY Nl BOTANICAL NAME LOCAL NAME
ot i
Y Dipteroearpacese . 2 “horea rebusta Sl
P Fhlleninceae 27 Rillenia pentagyin Rii
i
28 hiltenin indica (i TF
3 Fheracene 20 Dinspyros sylvaica hose il
3 | Jicesgihrers e by kendy
- il [hrosgpecros mraerophvi]a Shankac bendi
= FH AR At ke
4 Frppmelvpmping o Hrrdetin veiysi k. h|
PR A e P Ml
Ylasaranea pelialy O TR AT
[E I RN TS RIS L EHT birra
PR LCACT A AL SR L
il Latheracean B Lagersirocmin parviflory Sidho
1 |.agerstroemis reginag * Faatol]
BT Leexdliidacene 4{) Rarring lonti acutangula Hingelo
£ Meligceae 41 vzadi rachiy vhdics Neem
42 Meta composiia Ratra
] hMimosaceac 43 Adhizsa lebbeck Karis
A I'sthecellobiuny dulog Hitati kvan
4% SAmanca sany Nrrabali
24 Moracea w1 Artogarpus heternphy - Panas
47 Heus benglulengis Har
48 Iieus benjamina. ‘Kuji Baro
49 Ficus hispicda Limiri
el ¥ Iicus religiosa Asta
S1 Streblus aspes Sahada
2] Matingaceae &3 eringa oleifera Rajunga
¥ nvrtaccpe n, sidium guajava Guavsy
54 Syzygium cerasoides: Kaduo yamu
= Syzvgium cumin T
23 tapthoiacene S Hited monasperma Iolash
7 latberuia lanceolari SHlanapati
1! Dalbergia sisso0 Sisso0
S Delonix repia krashnachuda
il Nelonix elata Hadhiachuda
f | Ulugenia pojeinensis Bandhan

ROP/CAL 22w s
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e
annx. 3
> 24, 1 Rhamnaceas 62. | Ziziphus jujuba Barokoli
25. | Rubiaceae 63. | Adinz cordifolia Kurumo
&4, |  Anthecephalus cadamba Kadamba
63, | Gardenia gummifera Gurudu
&6. | Gardenia latifolia Damakurudy
67| Morinda tinctoria Achu
' | 68. [ Mitragyna parviflora Kalikadamtba
69 | Xyha xylocarpa Tingini
! 26, | Rutacepe 700 | Aegle marmelos Bael
Tl. | Limonia acidissima Koitho
27. | Bapotaceae 72. | Madhuca indica Mohul
IE. Sapindinaceas: 73, Manicare hexandra Ehirokeli
" 74 Schleichera oleosa Kusuma
28, | Simarubaceae 75 Adlanthus excelsa Mahala
30. | Seerculiaceas 76 PIErOSPErmINN cancsceny Giringo
C 7. Sterculia urens Ganduli
1 Symplocaceas 18| Sympiocos racemosa Lodha
32 Yerbansceae 79 Gmelina-arborea Gambir
5 FAMILY 5l BOTANICAL NAME LOCAL NAME
Ng, NG, :
SHRUBS
01, [ Acamthaceas 1. Adhatoda zeylanica Basang
02, | Alangiaceac Y Alangium chinense Ankula
03, | Apocynaceae 3 Holarrhena antidysenterica Kural
4, Nerium indicum Karpbye
5 Rauvolfia serpenting Patal goradi
U4 | Asclepadacens 6. Calotropis procera Atakhz
(s | Euphorbinceas 1 Breynu rhamnoides T IHT
08 | Fladourtiacene & Ilagourtia cataphracta Hitneha
@ |07 | Lumiaceas G Flacourtia indica Kantaikol
mn Anisomeles indica Hinuomeer)
L Mebagear I Naregamia alatg £t AL
09 | Memspermaceas b2 Aramirta eoceuluy hoakomiar;
10 | Myracess 13 Peidium cattleyanum Pahadi pijuli
11 | Nyvectaginiceas l4 Myotanthes arbortristis Gangasiuli
12, | Papilionacese 15 Flemingia chappar Singhapuma
16 Tephrosia purpurea Mulipohora
13, | Plumbaginaceze 17 | Plumbago indica Raktachita
14. | Rhamnacese 18 Ziziphus numularis Kantoikoli
153, | Rubiaceae 16 Gardenia urgida Kuruda
16, | Rutaceae 20 Murrsaya koenigii Bhurusunga
17 | Solangceas 21 Diatura stramonium Dudura
I8 | Verbanaceae 22 Lantana camara MNagabotri
13 Vitex negundo Bagunia
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BOTANICAL NAME
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ALIVE BIericana
Aganosoma dichoioma
Carissa inermis
Bauhinia vahlii
Caesalpinia devapetaia
Calycopteris fluribunda
Evolvulus alsinoides
Sridelia retusa

Tragia involucrgts
sindax macrophylla
Hiptage benghalensis
Tinospora cordilolia
Jasminum arborescens
Jasminum guriculatum
Butea superba

Momaordica divica
Momordica charantia
Trichosanthes: bracieats

Trichosanthes cucumeringe

Dioscores glabra
Dioscorea pentaphylla
Dioscorea wallichii
ASparagus recemaosus
Abrus precatorius
Clitoria ternatea
Mucuna pruriens
Cayratia aurjculata

Al FapIILY 51
No Mo
CLIMBERS/CREEPERS (Long Lived)
[t Aantan v | edacean 1 i
o2 ATICH | e e Z
3
03 Caesalitiaceag 4
5.
04 comhreiacese 6.
0F, | Convalvulageae |
i Euphimtiaceas g
g,
(37 Litaceas I,
s Mulpizhiaceae F
x5 Mentiperingceae B2
1 i racear 13
L4,
11 Popifionacese I'5
ishort Lived)
() Cucprbitaceas 1.
v
3:
4
o2 Diese 1 %
6.
Ta
03 Lihacesz: 8.
e Pupiliosacege g,
[0
H
05 Vitesene 12
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LOCAL NAME

Sudarsan lahi
Malali
Carandas lam
Sialipatra
Gilo

Ancndi
Bichamalia
Lotakos
Bichuati
Murur
Madhabilata
Guguchitata
Banomali
Juh
Polashlors

Kankada
Tusikolara
Mahaokals
Banopo rals

Kantazlu
Bano alu
Pits alu
Satabari
kaincha
Aparajita
Baidanka
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SLNo | FAMILY
i ; I
01 l Amaranthaceae
U2, |Caesalpiniaceas
a3 Comnposi the
{13 Convolvilacege
(x5 Euphiorbucene
114 [.ahiamae
7 el
plimossceae
|14 P
| 14 Hiperaceas

Hetipaeeae

S.iShort Lived)

L. Acinthaceas

02. Alzoacear
01 Amaran thacese

04, Anpooceas
05 AFdceas

Gh. | Boraginaceas
07 Caesalpiniiceae

U8, | Cappiricess
8. | Composzitae

{ER Convolvulacege
i Eupharbiacese

12. Labitae

i3 Malvapsae

14 Myataginacese
L5 Papilionageas
|6 Eolamacege
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BOTANICAL NAME

- T B e e i il i B (BB

Achyranthes aspera
Cassis occidentalis
Clazsia sophera
LEelipta alba
TPUIMGeE Ny,
Buphochas neriiol
LIy hasificans
T S ERC IR
S acordain
Mo pudicn
borarid lagopoides
t'eperomiz pullacida
Laporiea interrupta

Andrographis paniculaius
Hygrephila auriculara
Glinus oppositifolius
Alternanthera sessilis
Amaranthus viridis
Amaranthus spinosus
Centella asiatica
Amorphophallus campanulats:
Caolocasiz sps
Heliotropius indicum
Cassia 1ora

Cleome gynandra
Ageratum conyzoides
Blumed |acera
Graphaliom indicum
verionia cineres
Tnidax procumbens
Ipomioea maxima
Phyllanthus niruri
Acalypha indica

Lecus aspera

Lennotis nepetifolia
Abelmoschus maniho
Abutilon indicun;
Bosrhavia diffusa
Mirabilis jalapa
Flemingia macrophy!la
Mehloms indicus
Seshania aouleata
Solanum suratiense
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Anitds. 3
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LOCAL NAME

Apamiirang
Ghode chakunda
Nalezhakgnda
Fotsndir
Mlaakan
Faiya sip
1-':.|I-I'||.'|j||.|'\"
T
F Ll
T Rt 1 o
ol 1
Wiy ipant
Bichzat

Chiresta
Koalekha
Pilasaga
Madaranga
Bano neutia
Kantancutea
Thalkidi
Mt
Banosary
hatisundba
Chakundi
Anasorisha
Pokasungha
Badipokasungha
Nak nchinkuni
Kukuirsungha
Bisalvakarani
Mlusakam
Bhuinania
Nakichuna
Gayash
Kantasia
Banobhendi
Padipaiica
Puram
Banophulo
Banokendulo
Banomorhi
Dhanlcha
Hhajimeizans
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FAMILY

0t Cyperaccs

a2 Cirmminede

e Zypophyllsceae

(Short lived)

. dArpnranfiicene
p= Clomme liniceas
{5 fifamiineas

s Zingiberaceae
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BOTANICAL NAME

e e S et ] i s s

Cyperus rolundus
Lipocarpha sphacelata
Aristida selaces
Hambusa arundinaces
tiamibusa tulda

Hanibys vadpacs
Cynodon dacrylon
Desmostachya ipinnata
Saccharum munja
Saccharum spon taneum
Thysanolasna maxima

Tribulus 1erretris

Aerva lanadta

Celosia eristata
Cuommeling benghalensis
Dacrylocienium.aepypium
Ciplismeanus burmanit

Curcuma gromalicd

1 iy

e o

e

LOCAL NAME

==

Muths

Mutha ghasa
Khadikha ghass
Kanta bausa
Telengl bausa
Bausa

Dubo

Kuso
Byusatruna
Tandi

Phulo chanchun

Goakhara

Pausid
Eswarjata
Kanosirs
Kakuria ghass

kangodia

Banchaladi

e,
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AN &
e o
AQUATIC FLORA (MACRO)
13 Blecoharis iMarginal)
3 Cyperus iMarpinal)
3 I.j:r@m:}l.ta. {Marginal)
4) Marsilia {Marginal), i
53 Muonochoria {Marginal) ]
L 3] Litricutaria {Submersed) i
P _? ]__ !E}-drﬂta {Submersed) "
. E -P{:tamf‘:ge:{m {Submersed)
) Majas (Submersed)
| 0| cwm (Submersed) ]
D Nelumbho (aremersed) ] .
SRl !
12 Nymphaea {Submersed)
13} Splm-tt:!.la {Flaating)
i 14} Eichharnia {Floating}
15y Azolla (Floating) s
L&) Leming {Floating) =
o 17 Pistia {Floating) 7
i8) ll I rapit {submersed) e

I:u

3
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ANNEXURE - fi=5

LIST OF WILED EIFF AVAIEABLE IN BUFFER 205N WITH RETERESCLE 0F
SCHEDULE NUMBERS AS FER WILD LIFE (PROTECTION 0 ACT 1972

MAMMALS

i 5.No, | Local Name™ | English Name Zoology Name Schedule
FL Banabilei Jungle cal  Felis chaus affinis SIVPI
L & [31iua Jackal Canis aurens-indicus SV SIVPI
£ i Gunduchimusa Squirrel | Funumbulus palmanim
[ | palmarum
L4 Hera (Gadhia) Hyena | Tiyena hyasna s
- Jhinka Porcupine ' Hystrix indica ndica SV
. 1 1 S—
3 ' Kaias (Dali Odha) | Toddy cat Paramours hermaphroditus E
(7. | Katas Large Indian civet Viverra zibetha
& | Kutura Barking deer Muntiacus muntjak malabaricus | SIII
R | Mankad (Hanou) Monkey Presbytis entellus entellus 511
00 [ Mankad {Pauy [ Riesus macague Wacaca mullats | °5H

11. | Musa Rat Ramus rafius BV
| 12 Neula Mongoose {Common) | Herpestes edwards BEL

i [ Neulz (Kuib Simall Indran mengoose Herpstes suropungiaius I
i1d | Sambar Sambar Cervus unicolor S
115, | Thekua Hare | Lepus migricellis mfiwaudaws | SIV

- -
s Contd....
el
M. K. Pujari, -
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Annx. B=5

L
BIRDS
|
[ SL.RD T Local Nams | English Name | Zoolugy Name [ Scheduie
Ban) |' Aeridothares irisis tristis B
- | Baji = | Weaver birg | Plocéus philippings TSIV 5
3, Buyapakhi | | Astur badius S
3 | Bana Kukuda | Jungle fowi (red) | Gallus galfus murghi 1
5 | Baga | Little egre] | Ergetts garzena StV
- 6 | Bhadbhadaia ’ Oracias benghalensis 5
benghalansis
) Bhriiiigara; Racke! talled drange | Dicruris grands V=
|8 ! Chatike | House shify | Micropus affinis ' %
19: T Comion i "_|_ | Acgithing tiphia tiphia [ 81V
W, Dahuk | | Amauronix phoenicorms oV
' I— | phoenicgrus
:_TI | Deuliimmrs 1 Sl ey | {?ﬁﬂﬁl:ﬂ'iﬂm_téﬁﬂtr T '.5_‘11-"_' o
BT Lsenitilia ™ ’_Up;;ﬁ_bﬂ strok —Eﬁ‘nﬁmumsqﬂscjtam_ ESSE )
T O i —

(=, e |

K 'ﬁulﬁ..f';-r:,ﬁ:a.,ﬁ_
3 .L[.£|i1'l.'|-‘|'-ﬂ.'i-;tﬂ[-‘:l
o I e ===
1& Kaiafrsg
. Kan (Fait

hau (Dramara) —

¥
=

—————

. By -

Tindiar T

e

L
Runthhargs |

|22 Firmilags

i

33 __:_BI__E:[:._ | Blachor king viliure
W | SanklachiTia T Brahminly Kite
frae—=—=1 TEE‘:_‘_ | Indian I:EJ{_Eanr:id o
25 Whinre BLemEEy) e
Bl
E _'?-"E_az.?[.--_-:_zm__-l ===

- — e

— e —

Passor domesticus

o

RE | Molpasies caler

| mnderaspatanug

| Cervus spl

Crviy MECrorhynecing
Cuminaus

e e e

3 5
1Y _Macharaka [Ringy Er:l_ﬁi't_zr'_“_l‘é—

_\—LSW‘\
I@m-— _'—“W _I

| Dienurds adsimili macrocs s | |
| Brengry daSIMIS macrocercurs - |

emlens splendens

aY

| Eudynamys scalopacea ]l SIV ||

St e

Onlropys sinensis parroti

B —

Sag FEOEYPs calvuy

arvie rudis leucomelanura

I il | Little cormaran | Phalacracora niger ;I".-’ |
2 Y e ____ Sothers Spotttal swier | Athena brama brama | S
| 34 Sary ol | Grakuld religiosa EOInsusiars SIV |

sl

| Hailstorm indug | indus

Francolinus prancolinisusiac L

| Pyenanauts lueons lutents S

T o T
| D:ut.'rncj._gen:i Javanica
=T JUVARICH.

| 51 '

=l -
STV |

e
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Annx. E<5
e

English Name

| Zoology Nameo

| Aeridothares UIsis trists

[SLRO | Locil Name |
Baril :
| ; | Hapg = | Weaver birg
,'_.'-n_pjmkhi |

[ Ploceus philippinus

e A 7 | Astur badius
| Band Kokuds s le fowl {red) Gallug gallig murghi
Bapa Little egre =TECId parzeta
Bhadlbhadalia -Oracias benghalens;s S
b shalensig
: Bhruiizara; Racker tziled drange | Dlicruras grandis STV |
: [ Chatitle ! Houss shify licropus affines
L% i s ! ZAeeiihina tiphia tohi STV
|"_|:|'__ TIE.EEE; -

e
Tieliimara

-

Amauronix Phoericurus
phoenicurus

e

C:ITHE{E-.'EW_E rniu'.rl_nr._'dia

I3 Gendilia— = | Open bl strok = —[T"LHEHDII'.IMU:. USCilans SV
i S _Glariiaim Ry s — Vassor domesiicys SV
13, Siovur dliadhay " i _ I Molpastes cafar | SIV =4
13 Haladihasenrs Oniolus xanthornas || SIV -
roeeen ———= == rzmd-;na.ug}ﬂa_d_a‘:_u._:s
I8 vt ) —— | Dicnirus sdgmiie Macrocarcurs | i
=zl Rau (Faiiy — [ - | Cervus spiindene sitlendens SV |
] b { Dgrpyaray | MEIVUS Macrorhynechos | Sy |
| Sumiinaug . [
'T9 e T TndiEs Roel——— | Eudynsmys seolopares '||
. | | . | scolopacen
|—r-___'T___ ____:_—— ——— - -
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Annx. E-5
BERSTITPTILLS & AMPHIBIANS

ST No, [ Local Name | English Name | Zoology Name Schedule

ag Boda Russeil's viper Vipara russelli SII |
2. Chiti Commen Indian Krai Bangarus cacrulieus SIV
3 Dhanda Hal snake Pivas mucosus SIVPN |
4 Domundia | Commean land boa 4 Eryx conicus I SIV.
. Laudonkia Common vine ondke. . Ahaewlla nasutus SIV

6. Naga Cobra . [Najanaja SIFFT |
T Rana = Banded krait ' Bungarus fasistus SIV |
8. Tampa Naja kauthu SIVPHL |
g, Telisapa ] Ramphotyplilaps SIV '
10. Godhi Indisgn monitcr Varanus bengaiensis S1

LT i1 Thitipiti Common Indian House geiko Homydociviuz Nevirudis

Bl Thitipiti Spatted Indian House Geiko H. brocki o

ED Brahmuini Benga | Indian Bull Frog Rana tigerina SV
14. Katha Benga Common Indian Toad Bufo melancstictus

57 | o ' Indizn Skipping Frog Rana cynaphlyciis SIV

| 16, | Gochua Benga Commen Tree Frog - | Ploypedates maculams

k2 Small Frog i Microphyla ornata

| 18, Bilo Benga Paddy Field Frog  Indian Rana himnocluris SIV

| | Cricket Frog

: A

Tullus terrestiia
Scalopendra sps
Nerig virens
Drawids calebi
Dreawidn wilegg
Lampiti: mawritiz
Peryonix excavaius

ale Led B =

o LA dk

e |

M. K. Pujari,
Asad, No. ROP/CAL/219/98/A
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ADDE E"S

- Bl No ] Local Name Zyological Name
. Wellzonia e
e il Baligenda Glossogobius glusis
=Ty _Bhakura Catla catla
- Changa Noloperus chital
5 | Dandakhir Esomus dondrica
6, | Jalange Pargasius pargasios |
==y Kantia YOIUS Cavasing
(g Kerond | Barbus ambassis
s S | Kou Aniabas testudinens
. | Magura larias batrathus ‘|
L3 ! Mirkal; Cirrhina mrigala
| 12, | Mohuralj Amh!yup_hgmguﬂun mola
13 | Pohala Cirrhina reba
141 Pmam Nolapterus notopterus
L L Rohi Labeo rohits
16 | Serana Barbus sérang
ST I % Seula Ophiceephalus sirjanss
1E | Singi Haterophnaustes fossif
[ 1T T Mastacombelus armeris
[ a0 Apple snaj| Pitn globasg
=R Fresh water mussa] | fiin 5pg, |
. 23 |_resh water mussel | Lamellidens 3ps, ]
[ _7'_'3__! Leech | Hirudinaria Eps _||
| k. | b Cancer sps. =
4% _ Prawn | Paleomon sps, N
= — Ik One eved gaint | yelops sps,
__'_."_I._ | Ope eyed gaint Ramatra sps, ;(
ok, | Waterbug _Belostonia sps)
[, Back swimmer Notenecta sps. i
|, i Tgr_m_EE_n_ _I_ _{[:%ss:mxs pungiatg [
1] | Terrupian | itra indica
= 9% i

A

| Waler snake
- —————

{.Il.

.

Read, N,
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— ]




: 189

\ ¥
R

Reod. No. ROP/CAL/239/90/a

e
Annx. E=5
TR S —
ARTHROPODS
5L Mo, Local Name/English Name Zoological Narme
[ T Citass hoppr - Lacusiasps. i
. Honey bee L_.'".‘-'».;'I.i s
- ___ Spider Agelen sps
4 C"""E"'IHI"""I millipede o dulus a“n e
3 Comman silver fish Lepisms 5pr-
I :J Common colembeota Esplome sps :
| T Stick insect Carausius sps
B Dragon Ty Agrian sps
5. Rallikatara Gryliotalpa sps
10. Fraying manitis Mantis sps
H: Cancer (Bichha) Scorpion sps |
I” - & Silkmoth Hombyx sps -
; 1d. Lady bird beetle Coccineila sps
I 14 Beetle Acalymma sps
13, Termites Microtermes sps
16. Termites Odontoermes sps
ol
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SURFACE WATER ANALYSTS HEPURT AS PER 18 - 3206(C) = ju82
FROJECT  : BUIMDANGAR CHROMITE NINES

LOCITICH : PRIVECT ARBA SURFACE RUN OFF WALER

FERIOD ¢ JOLY 0 SEFTEFTER - 2004

FILVEY CONIUCTED BY ENVIRONMENTAL ENCINEERING LABORATORY, PACOR

FAGOR e
BT TAN CAR

P [ Limlt as per HESOL

bty CUARACTERLSTICS Is-z2yel0) ITI - Seascn

e 1982 July = Sept.

{ E:Ei Yaliua Be S ="Hy 5 Te T

2 Tigsclved Oxyeon, ngfl, Min. 4.0 £,0

%) 0 o B {t}?} (5 daye at-20°C), mafl l 3,4 1.6

1) Total Soliform orgedsms, MEH/100 o, Max, 5000 150

£) golemaz, lages unita, mEx. 00 Colourlesga

&) Fluoridea {£), Mgfl, =ax. 1«5 L0071

) caudmdum (04 ), mefl, max. 0.0 0,005

3 Culectdo (21, mefl, MRS 0 20

q) Hexavalen b ChYatsi um {EI'IE:I,, mgfl, max., 0,05 0,03

16 nywidde (TH), mail, max. 0,05 fo.01

11) Total disselved golids, mgfl, max, 1500 92

12} | Selorrum (Se), mgfl, max. 05 [0.005

1% Jainhates {En4}, mifl, mak. 400 2.86

14) laad (Fb), mgfl,; max. Ul [0a 1

18} Goppar (Cu), mg/l, mae, 1.5 /8,01

16 Arseraic (4e), ngfl, Max, 0.2 £0.001

3T Iren (Fol, mgll, max. 50 0,024

54 Phenolis acopounds [CSHSOH), mp/l, max. 0.005 J0.001

| Gine (Z8), mgll, Rax. 15 J0.01

Innegticidesn Abgant Absent

) Arifenile deteygents (MBAS), mgll, max. 1.0 Absent
531 A Groage, mgfl, max, ' [+ 4/ 0.01

1) Titratn I:‘Jﬂ}:'. mgfl, max, 50 “?5;‘1@“5&2'25

1
M. K. Pujari,
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g i ARNEXUEE = B34
' SEPEns WATEY ANALYSIS EEPORT AS FER IS = o} = 198
TsenT HET'TAN 2R CHRMT TE HWINES
nAEATIN ¢ DAPSALA NALLAH Ur-GTHREAN WATER {1-:_IU Mtx.UF)
FEAIDT t JULY T EEFTEVEER = 2004
SERVES CONTUETED BY ENVIHONME TAL H:'EH’EEHLHG LABOBATGRY, FACOR
i = Linit as ver ]
e BARATERISTICS 15 2296 (C) 1.1 Sezpm
|.:-._ 1a82 Nl y —Sapt,

L Tatue 65 = Ha'5 Bl 1
MipTedved Oatien, BRALy ;i de0 £.0
e, w1, 1Ak, | Sdays at 20°C) 3.0 21

i egiaform oresdams, :"111",-”':’:'-'1:{1,;55{- 5000 i

ek, Mazeb anltg CmEs o0 Colourlens
Inerides (F), g, Max, 125 Jo.u1

tadmivm (0d), mefl, .
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= ARMMEXUFE =~ E~15
STLPAGE WATER AMALYSIS REPORT 45 $ER IS gsagin) = y982
FIGJECT ¢ JRINTARGAR CHROMLTE rLIES _
LOGATION @ TAFSALA NALLAN DOWI-STHEAN WANER (100 Hex, I0WH)
FERICD @ JULT 10 EEFTEMIEER = 2UG4

PLEIVEY. i MICIEN Tf BV RONFENTAL EN G-IREEHL?TG L-H-BIJM‘IW_EL FACOR

‘;“'"_ 1 limit se per ZSTL ,
IFALTERESTICS -
] A Sl
vk Ge = Ba 5 By
Tasdyed Oocpiasd, marl, tdng £ R
b (5 days af 2%0) mgfl, mud. 3.0 2.0
11 anitform orgmisme, MEN/100 m SO0 200
ez, Manen unita 00 Coloturlisess
el dvg n:’F:r, myl,  mad, o Y Ii:':i.l.'.f‘l
Saimfum (), mafl, mos 0,01 £0.005
Trord S (03 ), '], Maxa G0 28
[brsawi) ot CHeominmn {{&-éjlmg_;r],, max, Q.5 0a 12
i denside (), Sefl, mes, 0.05 [0.u1
| Tneml Simerolvad galdids, megfl; mox. 1500 132
Selantun (e}, mafl, s, U 05 f.005
! SR bR I[SCI )o mptY, . v, A0 4.38
Lot (TB), se™, max. Uo 1 L0014
wmpar (O}, mafls maxs 1.5 [0.01
‘woords (As), mgly mak. e 2 L0400
wnem (Faly mg/l, max. 5 0,03
l T henol 4 Sompovnds | CEHSU), mg'l, max, 0.005 L0st01
=1 | Bine (20}, mgli, s, 15 [D.G1
Tnpeatial dos Absant Absent
fegonn o dedoroente (TAG), ngll, e 1.0 Absent
SR foenae, mnfl, mak Ue 1 L0001
i"'-fjll. el Tkt 50 £.08
(O
= P, !
®ead. Mo PARIC AL 990 08 e D
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YAOR & AEXTRE = E-16
FILLIERE R SUFPACE WATGR ANALYSTS BEPORT AS VER IS 2206 (C) = 1982
FROJEST + HiMTANGAR CRIDPITE FINES
LOCATION ¢ TAMSALA NALLAH WATSR DEARER 70 PROJECT AREL
PERICE ¢ JAHUARY 1O JIME = 2004 & o¢7oan10 DECEMERR = 2004
SUVEY OOITDCTED BY ERVIRGMMENTAL (G DEEHING LARORATORY, FAGUR:

-
s i 0150 . - SO—
iy SARACTERISTICS IS =296 C) 1at Seagon |2nd Sesson | 4th Seagon
Py 1902 Jan = Mar, |apy = June |Oet = Dea.
1) P vaYua 6.5 = 8,5 Bs 1 Bs 251
2 Pigfolvad [eygen, wgll mn. 4.0 8.0 £.0 6.0
5) L0, BE0 ) €5 daye at 204C) 3.0 1.8 2.2 2,0
e A G,
Al Tosol Caliform orgn: sou, B 250 280 310
TG mly max.
Bl feleur: Hates tndiis, oo, B0 Colourlesal Colourless | Colourlesa
i Frnariden (F), mgfl, maxa 1.5 J0.01 [0.01 [0.01
7| fedmie (1), malds wex 0.01 [0.005 [0.005 £0.005
i) Chloxide (G, my/l, max 00 2L 28 26
9 despavalan & Chromim {C!?""ﬁ'l, U 05 0. 16 Da14 0. 18
ngfl, max,
10]) | Connice (0], digl, e, 0,08 J0.01 fu,01 Ju,01
b ol dlpopd el anidda; 1500 1-'.1.?. 146 134
mESd, mese
Ll Sedanivm CBaly - melly 1, o Aot} /0,005 /0,005 24005
i Al inder f'._n'-q,. mel L. M. &% Se 8 Fa 52 5.16
14 Load (Pw), mgfl, méx. G [0.01 [0e01 Jo.01
B COpTet {f"lj. mg'l, EaX. 1.5 ﬂ]'ﬂil iU.'ﬂ‘l Lﬂ.ﬂ1
1i i {‘I-E n,l':."a..- 18] §'5 G.:E “:p.';"-.?T E.D-ImT Lui-m'i
177 | Twem (Te), mall, maw. s & U034 U036 0,032
bebd lionolie eampoundy (2.0 ORY, 0,005 Ju. 00 [0.001 0. 001
mey 1, e &5
L% tdra (Fm), wmgll, max. 15 Lol [0.01 J0.01
) | sl At dan Abgent Abgent Abgent Abaent
210 | frzome detergente (REAS), 1. Absent Abgent Absent
me/t, Micw
c2) | ondy & Cresse, marl,  mads 81 [0.01 Fat=el [o.01
2al | Titrate (30.), wg/Y, mex o) 4,06 4o 16 3.98

Band. No. HnPFﬂhLEHHMM
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- AMOE = 517

DRIEK G WATER AMALYSTS HEPORD AS. JFER 15 10500

FPROJECT o« BETYDAWGAR CHROMITE MINES
TOCATION ¢ OFEN WELL WATER OF VILLAGE Em.hwmﬂ i
FERLGD ¢ JANDARY T0 IECROELR - 2004

SIIVEY CONIDCTED BY ENVI RONAERTAL ENGEHESHING LABURATORY, FACOR

]_EIj GEARACTEIIST IoS Lixit sa ?‘“’:‘WHWW
i IS qus00 Jan,=tar, | Apr = J July=Sept. Oot=Dec,
132 Calour, Hazen wiits 1o Colouriess |Colousless [Colourliess |Colourless
'IE'] Odeu Unodject= |lnobject— |[Unobject~ lﬂnﬂ'b-:lnnt* Tnobjeot=
innetle ionable lonahle ionakble lomarlae
| 3) Taate s Agreeatle | Agreeatle |Agreeabls Agreeable Agroealle
|4} Tarbidity H1O 0 Trangpar=- | Trangpar= |Trenspar= |Trenspar-
ent ant ent ant
|‘}:| Tiggolved soiids, nmgll 530 a8 102 5\'.2 96
|-5} ™ Yalus Bs5 = Bud a3 e . 'hz Te2
|7} Total havdnessiCadl )y ne/l 0 46 50 b} 42
i} Caleium (Ca), mgfl 15 19 Wed H 0 8.8
|-_-]} Magiesaun (Mg, mg/l o 528 5e TB & 52 4.8
BT, Sopper (Oa)y wg'l .05 /0401 f0.01 /0.0 [0.01
[11) iran {Fa), mgil 0s 3 Q022 DL 124 0, 20 e 02
|12} Man ganeae | M), mgl 0.1 J0.u1 f0.01 £0.01 Jua01
13) Chlexide (CL), mg/l 250 %0 24 24 28
|1.i,l Suiphate {504}. mell 150 158 1.66 1.45 1e 52
1458) | Miteate (W0 ),ma/1 45 1, 52 .74 1.32 1.36
|1€) Fluorlide {1**3r mafl D6 = 1.2 JC. 01 fo.01 [0.01 [0.01
|1T:| Phenol fo eomp uunuial:ﬂﬁﬁéi‘r--,-, 0,001 10001 L0.001 [0,001 [0.009
|1E:.I Moreuzy (Ha)k, mefl T.001 [0.001 J0.001 [04001 [0.001
12) | tadedum (Cd), mg/l 001 Jo.005 | Jo,005 | fo,005 | [JO.005
|E: J Selenium (58], zafl 0,01 [0.005 [0, w05 L0005 f0.005
| 21) Arpenie {(ig), mgll 005 0,001 Jo.u01 [0.001 Jo.00q
22) Cyanide (@), mgll 0.05 [0.01 10,01 £0.01 [0.01
|s3} Ioad (Ph), mgfl 0.1 [2.01 10,01 [0.01 [0.01
o Zine (Zn), =afl 5e0 [0.01 L0401 fo.01 fo.01
l25) | doimizc gotergents (MBAS),me/l 0.2 kbgent|  Absent| Jbsent | Abgent
26} | ‘Chsomtum (6x*°), mga | 0405 [0.005(  f0.005| /0,005 | f0.005
(210 | lesioual Giderine(Gl), mg/l 0.2 Absant Abgent Abgent | Absent
| 2E) Fratisides Abpent Atgant Abgant Abpant Abpent
o) Wineral 013, og/l Q.01 0,01 JY.01 J0.01 [0.01
|5le Cotifpim of gand s, WH/100mL Mysest Abaent Avpent Ebsent Abgent
|

) o .
v L™ '
M. ’ W Sy e =
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FAOOH AEXURE - B-18
BRI ITICAR -
2 DRLSEING WATER ANALYSIS EEPORT AS PER 15 10500
TRIJECT ¢ BTG AN GAR CERCrITE NINES
LOSATIDN @ TURE WEWL WATRE OF VIRLACE HRIMTAYCAR

PESTOD  + JANUARY W0 IECEVEER = 2004
SURVEY OUWIUCTED BY ENVIROHRENTAL BN GINEERING ijuanmnz, FAZOR

R —— s
Sie | GURGIERISTICS :';E'“i;;;jg“ Tat Etﬂﬁmﬁ_ﬁd gﬂal;ﬂg 3:% Sosed 4tb Sesson
= Jap = Wry | Aprp,ohuve L
1) Calonr, Hazen mite 0 Nolourleas |Colourless
23 D Tnobieet= Uhobjest— |Tnobject— Tnobject= |[Unobjeot=
lonatle fematla inable ionable isnetle
1) Toa 3 Agresstle Agreeatle |Agresatle |Agmeeatle Agrecatle
1) Tt ty, S0 10 anepar— | Trangpar— (Trehspar— |Trangpers
- - e et ent
53 T gonlved a6lide, wgll 500 1id 180 60 168
g | e G5 =85 | e T8 Tu6 =T
) Total hnzdness|CadDs),mall X0 15 158 138 144
) Caleive (Sa), mall T8 240 25,6 20,8 2.6
g i e dnm {*".5:.!., A b8 21,60 22,56 .64 21.6
10 ) | famer (Sa), mg/! va05 Jo.07 Jo.01 [0.01 [0.01
13, | Tzen (Zed, —-;,.-u Ou (. 026 U, 02l U.022 Oal24
12) | Fenponene (Hny), mpfl e i J0.09 £0.01 J0401 [oa
13) | chicride fm, Hig1 250 22 26 18 20
14} | Bui sk {:ﬂ-¢ . Bl 150 1, 52 1,86 127 1. 48
15) | Fitpate ﬂ?iﬁﬁﬁ. mgyl 45 3«54 e \}(;}5 3. 42 3. 64
1Y | Flueride (Fi, mgl Ush = 142 j_n.r:r-‘i“'-F Y [ 0001 LU [0.01
17 Fhanel i ::L=-=pnﬂmdn1ﬂﬁﬁf:-'3ﬂ.], 0. 001 £0.001 FAELE ] 10,001 [0.001
101 | Pesury {lg), mgfl - wel01 | V.00 fu.001 [Us001 | [0.001
10 | | cagmivm (C4) =afd 0a01 L0005 L0005 J0.005 | [0.005
~T) | Gelanium (Se), we/l 01 [U.005 10,005 | [0.0u5 | [fU.005
) | Argande (Aa), ma/d Ue 05 LU0 J0.001 10,001 | 0,001
ﬂ;!m*ﬂa Ly, Mgl 0,05 FALRY Lu.01 £0,01 f0.01
5 Tand (Bb), mgll 0.1 J0,01 Jo.01 £0.01 [0,01
N (P 5.0 £0,01 /0401 [0.,01 | [0.01
eole ] Mimle datergentel FEAS ), 2.2 Knsent Abaent Absant Abgant
i mg/1 '
w6 | ghramtin (Cr*), mgf 0:05 | [0.005 [0.005 £0.005 | [0.005
i e dtal Chyorine(L), mp'l 0.2 Abgant, Absent Abzent Apgent
£E) | Pesiinides Absant Aopent Abgent Abzent Abaent
25 | WEnezal eil, mafl Oe01 L0.01 [0.41 20,01 [o.01
) | Sniifesm ooganisme, 1Y Abaant Absent Abpent Abgent Abaent
W = 100
S 7 |

e
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e MBI = B
BHITR G DATHE DI WATEE ANALYSIS HEWSRT A8 FER IS 10500
PRIJECT i EILNTAGhR CHIeTL TE, FURES
LOCATION YRS WELL WATER VIIZAGE KALARRNG
FERTOD JUHTART TG TECEMALR - 2004
SIHVEY OOHIUNCTED 1Y HONFEN T, ENGINEERING RATORY, FACOR
,,;*J‘*T CthRASTER TSTICS Lgﬂ:u;gupar 18t Saaum::%d :ﬂazw* ﬁﬂtmﬂ 4%n Season|
‘ = Ja —lap, | Aprp=dung [Julw=Spt, |Oot.=
| 1) e mEy  Hason shdta e} Colourless| Uolourleas Dolourless D8lourlegs
29 il inobjeat= |Unobject- [Imebjeet=~ [Probject= [Mobject—
iomakle idhahle iouekle lonekle lorable
£ i Agrecable |Agresable |Agresable [bgreealls |Apgreealls
&) Mputdadis B0 10 Trapgpar— | Transpear— |(Tranapir— [Tomgpecs
- ent et at ; R
&) Fasnlaed St i, mghd 500 110 114 2B 106
6 | T Talde G- 1.5 To6 a5 Te6
T Toaal 'i:%:'rlezr:p:a{{!‘-"!ij'}, mg1 00 124 132 108 120
#1) G eZinm oa), w1 T4 20.8 28.4 AP l-‘ﬂ. i.:-}_ 20,0
a) | Memeasud (He), 21 0 17428 18.24 4.4 16.8
180 | Gepear (0w )y mgll (.05 £0,01 fo.01 £5.01 Jo.01
11 et (M), mafl 0.3 C.022 0.022 0.018 0,02
,2‘} wr goee. (PR, ma'l 0.1 J0.01 LU.D‘I [G.01 Lﬂyﬂ"i
1%) | oRlevide (22), mefl 2% 20 22 46 18
14} | mmlphate (590 .{}, mg/i 150 2.64 - 2.08 R
15) | Fltraza ':::':'?.}' il 45 327 3.38 1,82 3. 64
6) | Pusrdde (7], mgfl Dub = 1.2 | f0.0% J0.01 [0.01 [0.01
| 17} | Fnenst le- sompound l!'ih-l:;?;x 1 D001 £ 0.009 [8.001 J0.001 LOwut
) | termry (), mey 04001 [D.001 [0 001 [0, 001 [0.00
1] Feotiam (A, med | 01 /0,005 J0,00%5 J0. 005 Ju. 005
snsi | Sally g | 0.1 £0.005 | /0,005 | f0.005 | /0,005
et ey omgy (e 1 J0.001 J 0001 0.0 FAVRE L
| sl | s e ), wmE 0.05 SO0 f0.01 LG L0401
|:?-} Taad (Fh)y mgll 0 [0 Jua01 20401 L0011
24k | Bana (), mgl Suld [0401 [0au1 Lu.01 J0.01
| 25) | ‘dmonid doterpontelFTAE ), marl 0.2 Absent Abgent Absant Abgant
r 25) Bhzomigm i-'_'.“rm}, mg' 1 | D85 J3, 005 [0.005 Jus005 L0.u05
|?T; Ve Eaal Chiiadlns {01); mgwl n <) Absent Abaent Abessih Absant
| za) nrtlolides Abgerit Abpent Abgemt Abgent Absant
] ah | Hinpial Oy mgh 0401 28,01 AL Lo L0.01
7l sEL Doy arpmnlang, SEUOI0ONE  LhEeht Nesent Abpant Kbsant Absent
] _— || . o |

WL
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ANHEXURR = B30

L
WATER ANALYSEIS EEPORT 4S PER IS 10500

TIIE YELL WATER 0P VILLAGE RANSOL

JANUARY T0 DECEMIER = 2004

STIVEY. ONTRTED BY DUVIRONMENTAL RIGINESRING LABORATORY, FACCR

BT 5 ¢ L T 8
;}"fz;' FIATACTERTS TGS e oeno”""| Tt Season| na BT T Yo
- Jem =Maysh|ipr =June |July-Sept.|Ost.=Dan.
17| Goreus, lEsern vnits ¥ Colourlepa|Colourless| Colourless |Colourless
- ACAIT Unobjeet= |[Unobject= |Unobject~ |Tnobject= |Tnobieot—
fonakle ionaile Lonalle -|iomabla ianatle
) | Tamts hproeatle |Agresatle |Agresahls |Agreeabla |Agreeable
-5 () % o <3 5 7 R 41, 3 10 Trangpar— | Trenspar— | Transpar— | Trengpar—
ent ant ent ent
e)| Heseived solids, myl 500 116 122 104 112
&) | 7 value EuD = B Teb T Ted Te5
7) | Tetal lasdness Lﬂrﬂjﬁ},mﬁf} D 126 134 112 1=
51 | Baiaium (Sa), mah 75 21. 6 252 19.2 20,0
54| Yamesbuw (g, ny'lk 5] 1T+28 1824 15 36 1.8
|1u;| Ceprior { Go), mall 05 [0:01 01 [0e01 J0.01
11} Zzon (¥ae), =1 0.3 G024 G.026 0,020 04022
12l TEagwens (), s 0.1 L3.01 Ju.01 L0.01 10,01
i) lemds (G, mgll 250 24 26 1 22
14| Tlynate (30,), =gl 150 T, 34 3,36 3,18 3432
150 -Fitynte -’_Hc:-%':. gl 45 s.m' T, 62 4,12 .92
14 luaride (5, nefl Tt = 12 [0.01 [0.01 104019 [0.01
& s e pompennd ( CEHADH |, 0,001 £0.001 £0.00% 04101 20,001
1 R T G.001 J0.001 20,001 J0.001 10.001
1 Awiim {0d), mg 0,01 fu,005 [0.00% [0+005 /0,005
) Ler lum (Se), mofl Q.01 L0005 [0.005 [0.008 J0.005
21 i (ha), o mall s EL LuaG01 L0001 L0001 L0.001
|t lae (82), gy Y05 L 2.0% fo.07 [0, £0,01
251 Coad PR, mEd Dul [0.01 [0.0% [0.01 J0.01
28 )| Sine  Trlymers Ee () fua01 0.0 J0.01 [0.01
L i = Betapponts TOAS) il QL2 dprenyg Ihient Abgant Abeent
s peitm fEE® Jy Myl La 05 [0,005 Lo 005 10,008 f0.008
z sdval i ghunedtie (0F), mefl | 0B Abgent Apgent Absent Abeant
o {5 ideg Ahoent Abpent Abment Abpent hbaen
fak et odl, mald Uell1 Lue P L0401 0.1
Sdarm pEamiimes, ER 1'.{31 ri  Aboeii Alatit Abpent Abgant Abgent

Rand. Mo. nnprﬂm_mﬂﬁ.rsml
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206 ANEWURE - T-24

FPACOE
BHT /AR AR —
DRI NG WATER WNALYSIs fEeoRT AS PER IS 10500
FEOJECT @ EBHLNGAR CRROMITS MINES
LOCATIGH ¢ TUBE WELL WATER (F VILIAGE KUSUMIUNDIL
YERTUD GANTARY T0 IECEMEER - 2004
SUNVEY CORTUC BV IROH EINERRING -LABURATORY, -Fi
L?i' | puAT o IERISTIES Li"f;""' L PRE m%“ﬁ Seascn] 440 sum:!:
T 0H0 | Jan,—Mazoh| spr.—Yune | Fuly-Septs| Oot-Dec. |
Iﬂl Coidur, Mages uiith ®0 Colourless| Oolourlens ourless Colourless
2) | Zdens Unobjest= |Unobjeet= | Unobiect— objeat— mobject—
lonahle ignaila fonable lonablsd [lonable
31 | Tagte - Agreeaile |Agreeasbls | Agresable Mgreestle |Agreealle
4) | Torbsdity, ¥ _ 10 Trangpar |Travsper- |[Trabgpar— |Trongpar—
ant et ent t .
5 | Tieanived pelils, mgi 500 114 118 104 108
18} | 7" Value 6a5 = BaS Tef To6 Te§ Te5.
Ti | Galetoem (Gl mgfl 75 20,48 22.4 8.4 20,0
8) |'ageoaiun (B, merl 0 16.8 17.T6 15.84 16, 52
5] | Geoper (Ga), merl 0,05 Ju.01 f0a01 Ju.on /0,01
1 | Tran (Fa),manl 03 0,02 0,022 0.018 0.02
11) | Vangmness (M), mgll 0.1 ‘{;D.DT [0.01 1004 2001
12) | Shlext de (01}, mpll 250 20 22 18 20
13) | darpnate rsa‘,}, mel 150 1. 18 322 .08 P
1) | Fimate (30,), mg/1 45 3e24 3,26 342 3. 34
18) | Fiueride (7}, mg/l Cub = 1.2 Jo.01 19,01 Ju.01 2u.0q
15) | pnonslis eosmounda (CEESOH), 0,001 /04001 /04001 £0,001 £0.001
171 | etk Haginens crﬂ‘-*.f;lf'ﬂ;lf-;r’l 300 122 1% 112 118
|42 | oz L Ha), mafl 0,001 04001 | f0.001 £0,001 £0,001
1) 1 windngr {0d 3y matd 0.01 Luat05 | fu.005 | J0.005 [ua005
2] | Seteniin {8a), el 0,01 J0.005 | f0.005 L0005 J0au05
210 | Aemanic (As), ma/l 0.05 [0.01 | J0.001 J0.081 /04104
IE:'-' artdde VG mgfl 0.05 P s Jo.0% [5.01 [0.01
22} | beog (21, maf1 01 fo.01 | fo.01 £0.01 1,01
(287 | Zame (90), mpn 50 L4 201 £0.01 [0.01
|25-:' Anlon i 11-?1:91'?:':15'.’-'11'-’.3}, mgyl Da2 Abgent |Abpent  Abeemt e 4
llzaf': Tl dm (0EN), mafd 0.05 /0,005 | /0,005 [o.005 0,005
27} | nadesal elorine(81), mgfl a2 Absent |Absent  |[Abpend bren+t
Tan) esliinigos Aboent Atpent |Abaent beemt baent
s el a5, mard Cu 01 20,01 | /9,01 £0.07 0.0
|E“-" aldTerm on oy Lans, WOHA0G o Absent | Abgent [Abgent hpart heent
Tesz s

&l .

Read. A PEP IS AL o0 sl
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PACOR
BT TAN GAR 2d AFSFIUER = Trde
DRI M WATER ANALYSIS WEPORT AS FER 15 10900
PROJECT :  BEDNTANGAR GIROMITE MIVES
LOCATIM & 'Y TYPE COLONY BORE WELL WATER (F KATHPAL CHEOMITE WMIVES
FERICY @ JANUARY 10 IECEMEER = 2004
SUSYEY CONIDOTED &Y ENVIRONMENTAL, EIGMHEENING LABORATORY, FACOR
I
EE{*:;* OHARACTERASTTOL iﬁm:ﬂ%poﬂ- 1et Jeas E:ii Euaaii 3rd Sessay 4th Seapon
pliad Jan,=Max | Apr =Jung |
1} | Colenr, Hagen wnits 10 Colourless Colourless Colourlesa Calourless
a2} | Caonr Unebjeet— Inobject= [nobject= [Unobject- | Unobject~
ionatle ismable inatle imatle imehle
i3} Tres Lo - Apreeatle Agreeable |Agrecatls fgreeable Agreeatls
AY | Tavsaso ™ 10 Mrangpar— |Transpar— 1Tr£m:pa.r— Traspar—
;- mnt ent et
5 Tigealvad pniide, mafl 50 210 218 1592 206
6 [T Ay faf = Ba%| T8 Tk T-4 Te5
7 | Total Hardhioss {f‘:.-;.ﬂ:flﬁ:lim.a.-"l 00 226 256 206 220
) sapein COR; nJ_l:'_:""'.. [] ) [ 52,8 42,0 49,8
-3 Fogseatun {Na), mefl b 240 24:96 20,64 23.52
1) f.«lil- Fout, ma'l 0.05 Lo.01 1001 [e.01 [0.01
11 | T (Fe)y wmall oy i 032 0,024 02 0.022
123 | ¥ eniase [Ty, ma 01 J0.01 J0.01 0.0 [0.01
143 | flawtas (C1), mafl Ly 6 &0 % T4
14) | Buzrhate (Y ”4:'- iy 1 150 4.062° 4e 14 3. 78 1,86
oy | e deate {MOL), 0 mif 45 4. 54 4. T8 5,06 4+92
123 | Freeride .*_1*_‘-, gl .6 = T g /0.0 Jo.01 Jo.m [0.01
i | Feennlis qom 'D':"fli"sﬁ M)y 009 20,001 | J0.001 | f0.001 [0.001
1) | Poronzy (He), mefl Oetid £0.0019 JU.001 | J0.004 [0.001
1) | nagmive (od), mgll 04 [0.X05 J0.005 [0.005 [0<005
20 1| celavdum (Be), myl O /0,005 /0,005 | [O.005 [o.005
215 | ireenia (Aa), mpfl a5 £0.901 [0.01 | [0.001 £0.001
Swroiide (03], mg' U085 JU.01 10.04 Jo.01 [0.01
1 | Lane (i), wgll 09 [0.01 /001 J0.01 /0,01
) | Tl (), sl £0 J0.01 1601 J0.01 f0.0%
S35 | gad e te detarpenita] FRAE), 2 5 Abgiant Abgent Abgant Abgent
_ ng'l
e (eet®), agll 0405 f0,005 | /0,005 | f0.005 /0,605
| milemine{T1), Jr.gf'! Oa2 Aliant Abgent Abeent Abgent
183 Festia!des Abgent Abwent Abpant | Abgent Abvaent
= || Hineeal oll, mafl D.01 {001 [0 10401 [4.01
)| Goliforn Uroniane, Abgent | Abgent | JAbsent | Absent Absent
TN 100 ml _
S ; |

Bard, Mn. BOO/C AL 230/98TA
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ANIDUTE = B23

THINE BYG WATER ATALYEXS HEFURT AS PER IS {0900

FARIEOY 3
LOCATIO 1
CEREIDD £

BHILMAN AN CHIOMITE MiNES
TUEE WELL WATER UF VILLAGE USTIA
JANUARY T0 DECEMESR = 2004

I".-'mm.

hﬂ. Bn, Brierme ey e
L3

SUIVEY OOHIUCTED BY FRIV IRGHFENTAL REERING LABUBAYORY, FACOR
e = — -
Lﬁo. i R TR YT Lm.i: :’g;;” 10t Ena.amﬁ EI‘JE_E-;EE#'I NLE_I: 4th Seagcn
* Jon ~March | April—iune| July-Sept.) Oct.=Deg.
+ il o, Anben uniEs u i Celourless | Colourless|Colourless Colourless
2 fi it Unobject= [Unohjest= | Tnobjeat~ |Uncbject- blect=
ismable ionable imable domakle lonakle
= Agreesble |Agregable | Agresatle |Agrocalle Wgreealle
4 Tapuidl v, . HRU 10 Trangpar= | Transpar— |Transpar— [Meanspar—
an i ent ent ent
Bl | Dlrsoiven maldds, tarl 500 10w 112 58 106
A Ba b= 8,5 g 14 Ball 5.7 6.8
7o | Votal barnegs{Ca00 ), mad NG 112 116 104 108
B) | Eatatim (aal, maly % 1.6 18, 4 16,8 17,6
1 Cvpveedun (TR, miedd 30 16532 16.58 14.88 15. 36
1i wpree (a3, mgld 0.05 [0.01 [0.01 Jo.01 [o.01
14 Iepn (Te), mall 0.5 Oe0p P 0,018 0,02
12 [ ' memeae (M), gl 01 0,01 J0.0 L0.01 Falk. b
1*-;'| Ehakoride (0], mzfl a5 iz 20 16 18
il | Wl filhg ';-Rr'-d}, m L 150 2.58 2al54 2. 58 2.72
| hizate (30, Y5 mafl 45 4,86 4a72 4.96 4450
| Franztds (P, mre Gah = 1.2 £0.07 1001 [0.01 [0.01
et "’“ﬂ]ﬁ’f"'{ﬂﬂﬂfph:" 0001 L6001 £0.001 /0,001 £0.001
1 Ay, (R w1 04001 [0.001 J0.009 L0001 [0.001
V'l | Snimbum {O2), maly 1 .04 [0,005 0,005 /[o.00% 0,005
PG | Serandum (80}, 0,01 0,005 [u.205 Jo.005 fu.005
% GRS T P TS 005 [0,001 [0.001 £0,001 £0.001
wide {01, mprd 0.05 /0,01 Lo 2,01 fo.01
Tt (Eh), mgll 0.1 L1001 Luatn | [0.01 L0401
] Ve iy, mgfl | 5 [9.01 0.0 J0.01 20,01
i de .E-?v-::';:_a&‘.'& *f'.l::’.:':!.'tﬂrj,::lr,.-"l (0 P hbhaemt Absant Anger+ Ataent
T it (T, el 0.0% LU 005 fu.00s5 [0.005 L0.005
3 malthl 20 eelne (01); oa/Y el Abgent Abzent Absent Absant
religideg Abzent Ahpant Absent -'ﬂ-bamt Abaent
i S S S R T a7 L1 LO.01 Louo J0.™
7 o GEpsIenn, A 100mL  Absent Abgpnt Abment Abgan L Absant
. e — |
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FAQrs & AMNENURE — 224
AT TAR G
i DRINE DG WATHR ANALYSES RETORD? AS T'=R IS 40500
PNOECT o EHINTANCAR CHREOMITE MINES
TAOATINT 1 TUEE WELL WATER HEAR MARTHI €48 (FF TISCO MARKET AHEA
PEITOR 1 JARTARY TO DECEFEER = 2004
ENEVEY SOTHECTED BY ENVIROMIENTA EMGINEREATNG LATORATORY, FACOR
1 - Y E 5 0 L T
f;; SMRACTRERISTICS Li:;ét.rg;gga: *ﬁt Seascn Enﬁ E:aaaﬂ 3rd sua.am_lj..;-ﬁu Eaaa-::!
s Jan,<dar | Apw,<June | July-Sept,| Cot,=lecs +
10 [Solmap, dasen unlie 10 Colouzless| Colourlesa | Colourless ﬂu.l._l:lu.'r."laml
21 Napmn Tneobjeet= [Unedjset=~ |Uncbject= |Tnobject= |Unobject— |
ionahle inralile lonahle imaile  {Honable
%) o = Agroeable gravatie |Ageealle | Agreeable |Agreestle !
2 EREL g R g Trangpar= | [ranspar= | Trangpar— | Traigpar— I
4 ant ant et |
_‘:} i pe lved ok ids; ‘mafl S0 140 1148 102 106
&) Valiis 6.5 = B.S Tab e Ta 5 Ta5 |
) [ Tectad 1-'?'-12&“4:'15:,5'1”-':73),-.-;!"1 oo 126 134 114 120 |
g} [oaleinm (Ca), mgfl TS 2.6 23.2 18, 4 20,0 |
3 Ematwm (Bg), w2 30 1ie28 10.24 16. 32 16.8
104, [Coprer (Cu),. niyl Uu5 FAYMaL JOwu [5.01 2o vt
e 1 A TR e P P P TRt FF | U118 Uali22 I
i | meess (), ee 0u1 10,01 f1ua01 L0401 [0.01 |
b Leeide{ B, mg 150 20 24 16 18 |
1d) |t viante "::?'.:4,1. Bt L 150 3.24 3,62 24 6 3,08 J
1.-.._. Wltits HTG};. mgf1 45 3. 80 4a 26 3.24 a2
fuy |Mlharide (F), gl el = 142 Py fU.07 FAVI L 24,01 '
17} | Phen 1 ia :;-:-T-.mdﬁ.{cﬁajuhj. 0. 001 /0.001 £0.001 £0.001 7 /0.001 |
Meverivr [Hgly. ngld 0a 00 /0,001 L0001 L0.001 Lﬂ.mil
199 [naieiwm (0a), mgtd 0.01 /0,005 [0.005 [0.005 | f0.005]
o) | eielnn (Se), me'l 0,01 [0,005 f0.005 /0,005 £04005|
214 [nrenide (Aa), mpA 0405 L0001 Jul0e1 [0.001 Lﬂ.n:n'
22 ) | Gy ide (C0 ), Bgll | 0,05 /0401 £6.01 /0401 /6401
5, |Lend {PB), mafl a1 [0.01 LU:01 Lue01 £0.01
2.1) ) ol 5.0 /001 L0.01 £0.01 {001 |
25 e i b g l"..':iﬁ.s:l.-uﬁfj; Oe2 Abgent Abaet Abment dbpant
26 | e tuni{E=""), nafl 0.05 Jo.005 /0,605 04005 [ 0005
27l | Teeined Chiloxine (C1), mafl CuZ Abgent Abzant Abgent Abaent
23] | Teet taddag Ahoen £ Absant Abgent Abgent M:lﬂﬂ't[
2w | i Ty el Ga01 001 fo.01 Jo.61 fo.01
; I apFniamay TEN 00 L Absent Ahsont Abnent Absent dAbasent
T A e
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TEMPERATURES RECORDED DURING THE YEAR .
2004 '
ha| momcn e
1} January 31 13 o
Z) February ar 14
3) Harch 43 18 "
4} A pril 45.5 23
k-1 une i1 i8
8] 4 ul oy ) - J
T} AUugust a7 24
8) Sespteanbacr a7 24
3) cctober L 19
10) Hevenbar 34 18
i) Decenbar n 13
AVErageE Year 3736 20.08
EAY 38 20

Pood. Mo, e ICALMI0IaaIA
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ANNERURE = 26

RELATIVE HUMIDITY BRECORCED DURING THE YEAR

2004

zi-. WO aﬂuti\r: 'l‘-u?:l.d.i.t}r
-

:_1_}_ J anuacty 50.62

2 Fabrraoarzy 5&.82.
3] M azxch 65,32

4] April T2.68

:E:I Moaly T7«83

6) Jun & T3.45

7 July - -3 I ¥
8) August 88.82
9 Septenbecx B3.56

10} 0 tobarx 75.86

11} Novemberx 68.02
ETN Decamber 70.92 |

T2:79

b, g

o, B Pajari,
Asod, Ko, ROP/CALI239/887A
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i
ANNEXURE - E- 28
. USBM AND DIN 4150 STANDARDS FOR VIBRATION

USBM STANDARD:

[BL. | —— PEAK PARTICLE VELOCITY (mm/5ec),
Wl T T = I 5
| Modyn lomies, iy o oY imtertor 51 20
= et s -pREEE L \.l-!!u_:u_l L {a 16} 125

& M — : |

GERMAN STANDARDS DIN 4150 OF1983:

Peak particle velocity at
foundation level frequency | PPV (mmisec.)

TYPE OF STRUCTURE range (Hy) At floer fevel of
lup most storey
= {all frequencies)

10 10-50 | 50-1000

Buliding used ox offices &
Indasirin); struciures ¥l 20-40° | 40-100 40

Dignestic Woudes and associated
Constructions. 3ructires with |/ $ 5-1:'! S=15 15

& plasters

Building which do not fail under
(1) & (i) and ehjecis of historic 3 3-8 8-10

hterst ol-struc: spes

M. K. Pujar,
Ascd, Mo. ROP/CAL/239/98/A
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AMHEXURE = E=20

SRTALILS OF ELARST VIBRATION STULDIES

FORMULK := ¥V = E

Hitere W =

. i

]

Feak Particle Veloecity.

PARTICULLRS KALIAPANI MINES| TISCO QUARTZITE AREA
K 153 942,700
B = Groundg 1856 1-994
cConstant
= Explosive ] as
Charge
kg/Sdelay

ai FEAK FARTICLE VELOCITY(mm/Sec)]
HDL Place Distange Basad on Kalia-| Based on TIScO
- panli Mines guartzitercne

14 Publle Road 220 . 0430 Q700
2} Residentisl 210 0.+227 D352

AE @

RFEV - VALUES FOR SHORT HOLE (& kg/delay) FCR
FHEWEED FRME
= e PEAK PARTICLE VELOCITY !EQEEE'I
He: FPlaca P Based on Kalis- |Based on TISCO
pani Mines  1OQuartzits zene |

T Fublic Hoad 220 Q.0B4 D120
2} Aeeidential 210 Qe g 0.060

ATEa

‘Sﬁ-

Regd, No. ROP/CALI238/98MA



LES

216

ANNEXURE = E=30

UHOERGROUH LASTIRG
FPROJECT
o
FORMULA = v - K -
va

|

FROFPOSE

MUY

Basad on actual study conducted by R.E.C., Rourkala

At Kathpal Mines, M/s. Fearro Alloys Corpdratlon

Limited [PACOR) =

K= 5377
po= 1.9268

g = 4 kgSdelay

| 31 PPV
M Flacae DisTance (mm/aec. ]
11 Paublic Read 280 0.3594
2] Regideantial 370 0+ 230
Area
'
! =
408
. M‘“. = I:{ﬁ

®eod. Mo, ROPICAL D0 0a0A



GEMERATIUN AND UTILISATICH OF TOF SOIL & 50B SO0IL

217

ANNE KURE -_E-31

“‘_rr_
3L S
Lo GENERAT IO Hupe |Tiiilng *Balance| Spreading
- puantity in sery |10 Plan- Gty over plan-
M tation in tation
pita u areg
1. |pInse 3,800 14 450 1,336 1,000
2. |8ECaMD 2,800 16 600 1,184 1,000
da |THIRD 2,800 14 460 1,326 1,200
4. |FoumTH 2,800 15 570 1,215 1,000
5. |PIPTH 2,800 14 450 1,338 15000
TOTAL 14,000 T3 | 2,53 6,396 5,000

¢The BalanNca Quantity of Top Soil 6,396 M3 will be

utilised for Plantaction after the FIFTH yaar

plantation programme.

\ .r'—:,::
- e

Read. No. R OP/ICALI239/8ATA
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ANMEXURE = E-32

AFFORESTATION PROGRAMME FOR INITIAL FIVE YEARS

{Refarance - DREAWING NO.DR=12)

Hl:h ﬂ!

o 5 Peripherial| Waste Dump TOrAL seadl ings
= L . ATas Arég Area to be
[Heat.) (Hect.) [HEgt.y] Pranted
| B ist Year 3450 - Qs 50 1,250
2} Z0d Yeaar - O.54 D54 1,350
3'] Jrd Yyaar — 0-54 U.ﬁ-‘ 1.-3'5'“'
4) 4th year 0.10 0.50 0.8 1, 5000
5) 5th year o 6 ] 0.35 0« B0 1,500
TOTAL: s Q.85 1.93 2478 8,950

PEMARES [=

Casgla, Siames, Allanthus excelss, Acacia nilotica, A, Suriculiformis,
Madhues indiga, Mangifera indieca, Sygygiun cumini, Dalbergia #issoca,
Delonix elata, D.regis, Tectina grandis, Terminplia tomentosa,

T Chebuls, Emblica officinalis, Avglemarmelas, Tamarindus indica,
Spondias pinnata BLo.

rl el
1
CEPRTT

Ron, Mo, anpica el T T
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ANEXURE - E-33

AFFORESTATION FROGHRAMME FOR THE CMCEPTUAL FERICD

Upit : Area in Hecta.
(Refer Drawing HWo. DR=3)

. _Area Lo De Recl d T!ﬁ;!]__
&l &th 11th &th s 2eth
Mo RN e e year-|year-|year-|year-|year-
10ch |[15th | 2dth 25th| 3oth
yaar |year !vear | year|year
1} Cpencast M 1 m i n g - - - 1«10 210
2) Waste Dump 14658 fa28 |1:75 - =
i) Infrastructures for underground - - - - D715
WworkKings
4) stack Yard - - - - 0.920
5) Low Grade material dump - = 0.92 - -
[ Mickel cuzp 0«20 D20 D212 - =
71 Top So0il dump and sub soll - = D+230 |0.38 -
dump
8 Essentclsl infrastructure - 0«20 - - G+500
8 ETF - - - - 0140
13 Drain - - - - 0250
111 Road 010 = 010 - Q.100
1E) Feripheriai Area Da25 0.25% [0.25% |0.143 -
o L Sbi 224 1:86572.512|1.9823| 2.200
Ho. of seediings to be SBo0 4850 | 6300 40650 5500
plantéd.

M. K

TYFE OF SEEDLINGS TC BE PLANTED -

Casala, Slaliea, Allanthus excelsa, Acacla nllotica, A. auriculiformis,
Madhuea incdieca, Mangifera Aindica, Syzygium cunini, Delbergls sissoo,
Delonix eleta, 0. regls, Tectona grandis, Termlinalis tomentosa,

T+ arjuna, T. bBellirica, T: chabula, Eablica officinalis, Aeglemarmelass

Ilﬁm;rindus inuica, Spondias pinnats 8tc.
L

Recd. Ro. ROP/CAL/239/98/A
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ANHEZURE = E-34

S0IL SAHPLE ANALYS IS REPORT

LOZATIUN
HATE OF SAMPLING :
UATE oF aAMALYS IS

SURVEY CONDUSTED BY ;

! BHIMTANGAR CHRIMITE MIRES.
207« 2004
5.01.2004 TO $0.00.2004.

ENVIRMMENTAL ENGINEER ING LABCRATORY , FACOR.

El. S AMPLES
wao | = Partieul ars 5 53 55
12 Col g x Reddish Reddish Brownm
Brown
2} Taxture Sandy Sandy Sandy
Clay Clay
33 Maolsturae (W) Bad 8.1 14:3
4) | # vaiue 741 7.6 Fad
5) | EBleetrical conductivity/ 33.42 38,68 37,62
utsho/em
&) Bulk Density, g/omd 1.61 1.43 172
71 Porosity (%) An.o8 3218 .24
B} Nitrate Nitrogen [N), 4.0 9.0 9.0
Lios fAcre
9) Ammoniacal Nitrogenm (M), FAE 13 213
Lbs/hera ¢
193] Avallable pPhoaphates | Hii Nil Tracess
(P505) Lbs/acre
11 Available Potassiua (K}, £100 Jrog 175
Lab/here
12) Oryanic Carban (%) 0+5 Q0«75 Q.75
13) Oryanic Matter (%) 0.8 1.29 1+29
141 Water holding capacity (%) 35,6 3942 a7.9
15? Hexavailent Chr omium [Er"ﬁ.'l EI‘E D06 uq-1'5
P
L

gy - Adjacent area to old mine guarry, South side.
S = Barzren land, centre of the lease hold ares.
Sy - Agricultural land, Morth eide.

r‘l =

;‘ |.EI_ ; \I{"'

M. B! Pujari,

Meod. Rn. "re/cAl Paamsala
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Annx .34

& IEVE ANALY¥S IS OF 50GIL SAMPLES

LOCATIUON 1 BHIMTANGAR CHRMITE MINES.
ODATE OF SAMPLING @ S.01.2004.
DATE OF ARALYSIS : 6.00.2004.

SURVEY CHUUCTED BY : ENGINEERING ENV IRCHMHENTML LABORATORY, FACOR.

::: Sieve Siza (in mm) Sy Sq 54
1) = 2% =+ 10 Sad T8 8.2
2] = 10 =+ 2 46.59 a7.8 45.86
3] = T % 1 14.8 30 .2 19.2
4 = T =+ 0:25 1.2 106 12.3
Bl = 0:25 % 0.15 15.8 1.8 T.0
6] = 015 + D.05%3 .6 D7 3.8
i =3+053 » 04037 1.3 0.8 1.3
8l =037 1.0 05 12
l TOTAL it L Lu-—lﬁﬂ 100 100

Sy = Adjacent area to old mine QUarry, South side.
G = Harraen land, centre of the le.ss hoid area.

53 ® Agricultural land, North sida.
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NHINTANGAR PROGRESSIVE
MINE CLOSURE PLAN
re—— T - _‘ H-_ s L
1.0,  INTRODUCTIOH :-
Peld) HAME OF THE LESSEE -
. = Bhimatangar Chromnite Mines,
M/e. Farro ‘alloyva Corpoaration Limited.
(11) LocaTioN -
- Sukinda Sub-divisien, Jajpur Dietrict, Orissa in
_ Sukinda Chromite Valley.
{Please refer DRAWING Wu.As B g 1 of Volumse = 2)
{1i4) EXTENT OF LEASE AREA =
- 23.800 Hegtares.
{dv) LEYFE OF LEASE AREA (Forest, Nen-forest eatc.) =
Hon-ForastT i 23,800 Hectares.
Forsst i Nil
(w)  PRESENT LAND USE PATTERN -
TABLE = 20
| Sl.Hao. Desgription Area in Hects .
1) guarry A T 4 a 5. 440
Z] Ho ads O.384
3) Agricultural Land 2,138
d) br a4dn 0.276
3] Virgin Area 15.564
ot ey A Y e 23.B00
—
MOIE :- Pleasa rafer DRAWING NO. 2 of velume - 2.
{wi) HETHOD OF MINING -
Please refer to para Ho.4{al frem page Mo._ 54 to Page No.
of MINING PLAMN in this booklet.
K. 'Pujar,

+ M. ROP/CAL/239/94/4

= FERRD AL LOYS CORPORATION LIMITEDS —

&5
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fwii) MINERAL PROCESSING OFERATIONS -

- It is not applicabla.

Yals HEASOHS FOR CLOSUHE :=

Theoritically there 15 no poSsibllity of the mine getting
closed as the varlous factors which lead te mine glosure,
will not normally apply to BHIMTANGAR CHROMITE MINE.
These factors are analysed as given balow. However, for
tha Sake of MINE CLOSURE PLAM, Mine Closure data will be
conSidered to b8 the completion of THIRD TERM OF LEARSE.
First term of lease iz likaely Tto be gramed by 2006 a m d
will continue till 2036 dee. for 30 yeare. Subseguently,
it will be extended in second term upto 2056 for a pariod
of 20 years. A third term will extend the mine life to
2076, Hebee, MINE CLOSURE UATE will be conBidered 2076,

latlals EXHAUSTION OF MINERAL -
For achieving ore of 0.4 Lac HMT, annual rate of depression
of quarry bottom has bean 5.3 M over 250 M strike.
If the bottom 45 depressed zt the targected raté in 10 year
quarry bottom will go deep by another 53 M. gQuarry bottom
currently is at 53 MEL and the depth from surface is 17 M.
With Further 53 M deepenihg, dépth of working will be 70 M.

it is well known fact that G.5.I. has intersected the ore

upta 200 M depth in Sukinda Mines of former TISCOD lease
arsg in #everal holess and in tvwo holes it has intersected
to a depth of 250 M. At Kathpal Chromite Mines, FACOR has
intersected the o to a depth of about 200 M [Refsr MINING
SCTHEME - Page Mo.20 of Kathpal Mines). The ore bodies are
subvertical dipping at an angl® 8F 65 degrees to 70 dagrees
Thare 18 no reaSon of its wvanishing beyond 250 M depth,
when the host roch serpentinite 16 more than one kilomatre
wide and without any signs of narrowing down at depth.

And thare is no reason why depth .:unt'inuil:.}- will not be
maintained in whole of Sukinda valley as is the cas® at
Sukinda Mines or Kathpal Chromite Mines. =

Hﬂﬁq Hﬂ. HEFI'C.Q.LE'-;‘I’HI#
. S FERRD ALLDYS CORPORATION LIAITED P
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Under the circusstances, with depth mining, question of
Sineral exhaustion does not ariss in the type of Chromite
depesit ecourring at Sukinda Valley in the coming 100 years.
For the stipulated production, the rate of depression of

ore strike will be 3.5 M/anoua in undexground mining, since
it will be pessible to work on the full strike langth ef ore
bady by Chan, ingluding sxcavation of chromite le¥t on tha
quarry slops with 30 M depressiocn of ors strike. Far under-
ground mining after 10 years of cpencast mining mine 1ifa
Will be around 100 years, assuming centinuity of ore depth
fer 250 M from Ssurface. And, there is no reason why dip
continuicy will not peraist bevend 250 M.

LACK CF DEMAND -

It doesS Aot appear that any time damand for Chromite will
fall with expanding regquiresent in the Globae Ffor stainless
Steel consuuptlon with ever expanding development work to

.mest the aspiration of a rising Glebal population. There

may be rise and fall of demand but the reguiremant can net
gat eliminated beth on the domestic front as wall as in
International arena leading to parmanent elosure of

Hines.

¢ HE=EQMIC QFERATION -

The opencast mining will ceass in 10 Yeard of time and will

be replaced with underground mining. Since there is ne

other Chromite deposit in the Ceuntry, underground mining
will have to be continued st Sukinda Yaliey as imported
Chromite coat will be very high censidering the Btrategic
impertance of wmineral and the ecean freight cest in transport.

ﬁ@l‘i“

&

l'l-nd No. nnr;c.uuzwmm FIEA o e

FERRD ALLOYS CORPORATION LIMITED
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He natural calasiity is expocted as the arsa is not pronse
£0 earth guake, nor thare 1 any river or water body
which may caufe ilnundaztion. HNor thers is likely to ba
Slide of ground all around as topography does not lend

to Such scopa. The only problem, that can take place,
will be dus to eéyclonic wind and rain. Enough precaution
will be taken by providing pumps and gariamd drain to
prevant submergence of mines dus to raln. There 18 na
cian of any mass epidenic developing which may lead to
PEIDanent cloSure Of mine.

B AL LIRECTIVE FROM STATUTURY ORGANIZATION, COURT -
Any such directive is for temporary Stoppage till the

girective 13 coRplled with and hence Lhers is no risk of
Closure ol This count, Under the sircunstances, there can

SE g temporaly stoppage dus to natural calamity or direc-
Tiwe from Statutery Organization, but there i: po scopa of
pETEanent stoppage unless the leaia is not renewed for a

2nd & 3rd terms The first term will explre on 2036 assuming
Lhat leasd will be granted in 2006, the Sscond term will
expire on 2056 and third tem will expire by 2076. - After

TH Years, 15t term of leass and over the entire second term
‘nf isase underyround mining will be carried out. and, in

the third terw of mining lease also underground mining will
ba zarried out, Even after expiry of third term, lease will
ba thrown open foF receiving mining lease application from
proepéctive mine owners and FACOR will have the oppertunity
Eo yeT tha leass on first priority and underground mining

will be carried Sut a8 such for several leassa terms. And,
incase, FACCR is not getting leass, Some one alse will carry
aut ths underground mining. And the rtarminus of ore dip
continuity may not come befors 100 years, assuming 250 M depth
continuvaticn. However, a8 alrsady stalemd ahove, we will treat

expiry of third term of mlning legee i.s. 2076 as MINE OLOSURE
. ﬂﬂ.hTE. Socond term leave will coamenca in 2036, Therafore,

!ﬂl_.ﬁh._ﬂgpg kL]
- - ALZY :f?ﬁ‘@a AL LOYS CORPORATION L IMITED = —
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SHIMTANGAR PROGRESSIVE _
MINE CLOSURE PLAN

L — D e S el

with 30 yearsd term of Eirat lease period and 20 years life
of Ind & 3rd terms of leafs period, the expiry date will

be Z076.

1.2,  STATUTURY OBLIGATION :-

TiZela BINING LEASE CONDITION -

Binge, mining lesgce is yet to be executed, special conditicns
Are oot Knowm.

Tedsa M INING FLAN -

As Mining Plan is yet to be approved special conditions are

net known,

1.2.3, OIRECTIVE ISSUED BY INDIaAN BUREAU OF MINES =

NoT Yet applicable.

V2.4, CURDITIGHS IMPOSED BY M O E F =

WoL vef appllocable.

Pe245.  cNDITIONS IMPOSED BY THE STATE OR CENTRAL POLLUTIGN CONTROL
BOARD -

Hot yet applicable.

Y. T
ek

M. E. Pujart, o~

_Mead. M. RoP/cAL manaar

U FEREC ALLOYS CORPORATION LINFED =
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BHIMTANGLR PRE]'ERESEI VIE
MINE CLOSURE PLAN

1-3. CLOSURE PLAN PREFARATION (=

1.3.1:. HAME AND ADDRESS OF THE APPLICANT -

- H/8. Ferro Alloys Corporation Limited.
Address -

- Sri Ashok Agrawal,
= Chief Executive {Minaa]),
M/5. Ferroc Alloys Corperation Limited,
Lakshmi Bhawan,

Kuans ,

Bhadrak = 756 100,

Orisss.

PHUNE : 06784 - 2507048, 250598, 150311, 231312,
Fax : 06784 - 251782,

E.MAIL: bllufaﬁﬂrlﬁﬁﬂﬁan:hqrnat.in

HAME & ADURESS OF '!.‘HL’ am._m [+ i DIRECTORS & HEI-IIHEEL" OANER =
- &rd Uma Shankar Agarwal,
Chairman,

H/2. Ferre ALloys Corporation Ltd.,
Shreeram Bhawan,

TUHMSAR - 447 212,

Dist.: Bhandara {(Maharashtra) -

Sri R.E. Saraf, J
Vice Chairman,

"M/8. Ferro Alloeys Corperatiomn Ltd.,
Shreeramngyar - 535 101,

bist. Wizianagaram [(A.D.)

Sri Mane] Sarafl,

Managing Directer,

M/8. Farre Alloys Corporatiom LEd.,
Charys Chrome Plant,

O.F. Hagar,

Rapdia - 756 135,

Oriesga.

Sri vineet Saraf,
Joint Managing Director,
W'8. Farro Alloys Corperation Ltds,

X E-334, East of Kailash,
W ~ Greund Fleor,
@b Héw Delhi - 110 065.
M. £ Pujar,

Read. No. ROP/CAL 239:941A
e ———— EE RO AL L OVS CORPORATION LIMITED - o
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BHIMTANGAR PROGRESSIVE
MINE CLOSURE PLAN

Zri Rehit saraf,

Jolnt Managing Directer,

H/Bs- Ferre Alleys Corporatlon Limited,
Laxmi Bhawan, Kuans,

Eﬂldrlx = 7586 100

orissa.

SI* Lﬂhilh Harﬂf.

Jeint Manayipyg Directer,

M/a. Ferre Alleys Cerporation Ltd.,
E-334, East of Kailash, *

Ground Floor,

Haw Uslhi = 110 D&S5.

= .8ri 5.C. Jainm,
Homines of Bank of India,
Hew Deilhl = 110 001.

5ri A.5. Kapre,

The Industrial Credit & Iovestment
Corporation ef India Limited,

163, dackbay Reclamation,

Mumbal - 400 020.

SIi V.Jd. Trivedi,
Trivedi Bullding,
Haln Road,

Bg&aghat - 4871 001 (M.P.)
Sri M.B. Thaker,
Giripsth,

Hagpug - 443 010.

sri c.P. Banka,

Director {FPinaoce),

M/ 8« Perro Alloys Corporation Ltd.,
Shreeram Bhawan,

TUMSAR - 441 912,

«Digt.: Bhandara (Maharastra)-.

Sri B.B. Singh,

Ulrecter [Yechnical),

M/8. Ferro Alleys Corporation Ltd.,
Charge Chroms Plant,

O.F. Hagar,

Handia = 759 135,

CFiSEs.

NAME & AUURESS OF THE NOMINATED OWNER -

8rl B.B. singh,

Oirector (Technical) & Nominated Cwner,
/8. Farro Alloys Sorperation LEd.,
Charye Chreme Flant,

D.P. Hagar,
{ n Randia - 756 135,
inan.

l‘&mﬂ Mo, ﬂﬂﬂ-,ﬂ;%;}ﬁﬂrﬁq .
FHJ AL LETE CORPOFATION LIk TED - —
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EMMTANGAR PROGRESSIVE
MINE CLOSURE PLAN
TedaZe N AODURESS OF THE R.O.P. WHO PREPARED TH

PROGRESS IVE RINE CLOSURE PLAN -

Hame

Sri MW.K. Pujari.
Addresa i

- S5r, Genaral Manager,
M/8. Ferre Alloys Corpouration Ltd.,
Kathpal Chromite Mines,
Pust.; Kalarangiatta - 755 024,
Dist,: Jajpmur,
Crigias

FHONE § 06726 - 268385 & 288754,
ReQ.Ps HG. 3
RoP/CaL/ 239 /9673

VALIO UFTC ¢

15.05.2010.

1+3.3. COPY OF THE RESOULUTION OF THE BOARD ©F DIRECTURS
"OR_ANY UTHER APPROPRIATE AUMINISTRATIVE AUTHCRITY -

lnce, there 48 no declulen regarding the date of CLOSURE
OF MINE, question of HResolution ef the Board of Diractors
or any othar apprepriate Administrative Autherity does not

arlse in this respect.

RBand, Mo TIPS AL DS GRIA

e == OMGARD ALLOYS CORPDRATION LING TED Srmmers
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BHIMTANGAR PRGGR.EEIEW’E
MINE CLOSURE PLAN
— — : = S F A

S s T MINE LDESCRIPTICH =

L1 GEOLOGY :-

Z.1.1. TOPOGRAPHY -

Entire lease held area 45 a flat terralin haviong gentls
slopa 2% towards NHorth west. The highest contour in
the lease hold at tha South East cornar of the lease
boundary 45 1171 MRL and reduces gradualily Towards Horth-
WeSt upte 103 MRL. The lowesst alevation of Tthe guarry
nuttmﬂ as on date 1s %3 MRL.

The Tepegraphical plan of the leass area on Bcale of
1 : 2000 with contour interval of I} metres is anciosed
as DRAWING HO.DR-2 of Volume - 2.

2:1sd« GEHNERAL GEOLUGY =

The lease hold area is situated on the Southecn limb
of Sukinda ultramafic complex and repressnts & highly
weathered and altered product of ultrasafic mass sver-
_lain by laterite, top part of which is further decomposed
Lo #o1l dus Lo extensive weathering. The differsnt litho=
logical units have been enceunteresd in guarrles and expesed
ondace and in GS3I bore holms arc as follews -
la) Chromifercus Dunite - Peridotite [altered to Serpentinite).
[b] Men-chromlfercus Pyroxenlite.
te) Nigkaellletous Limonite (altered product of Serpantinite).
i{d} Chezt.
ie) Laterite.
{(F] Sell.
ig) Chrome Ore Lode.

Macd, Mo, OAPICALDGG8IA
——— FERRD ALLOYS CORPORATION LIMITED S - -
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BHIMTANGAR PHDEREHEIVE
MINE CLOSURE PLAN

2:1=3. ROCK TYPE =

Tne lithological units oceurring In the lesse hold area,
are perldotite, pyroxenitse,; nickeliferous limonite, chert,
laterite, soil, chrome ore lode. Hoat rosk for tha
chrosite is serpentinite. The ultrabasic mass has weather=
ed Lo form & laterite capping 5 to 7 M thickness all over
the lewase areas (Flease refer DRANING HC.. OR - &

of wolume = 2,

2slads CHERICAL CONSTITUENT -

The ultrabasiec rock of serpentinite contain sround 3% 5104
and about 4% Mgo. Other constituents are iron, alumina,
chromite. Trace element in the ultra basic rock is Hickel,
Cobalt, Copoer. Chemical constituent of laterite ils Iroa,
Alumina, Silica, Chromite and Magnesium 8xide. Chamical
constituents of chromite I® Cry03, 5103, AlzPi, Mgl & Fal.

2.1.5. TEEIC ELEMENTIE =
Toxic elanents such as Nickal, Cobalt has besn encounterad
in Wickeliferous Limonite zones of the guarry, which ia in
_ inscluable &tate becauds Lhe Sams LS not found in mine

Baspaye water. Ancther texie elssent present in assocliated
with ehromite ore is Hexavalent Chromium which is found in
mines pusped out water. However, the hexavalent chromium

at will be reduced to below 0.1 =g/ ltr [the preacribed standard)

in affiuent treatment plant before discharge to out &ide

lease hold area.

Read. No. ROP/CAL23%/98/A
= —— FERRD ALLOYS CORPORATION LIMITED -~
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2. (AJRESBRVES ;.
IABLE - 39
UNFC | Quanticty Grade Ratis =
Category REamaris
[| Code mr_ | cpaon | cp/re
PROVED (By) | 119 0.74 43.85 2,62 :;"t:::::::"“
FRCHABLE {i-:i| 122 18.53 | 48,85 2.82 Please refer
POSSIBLE (P3) 133 | 10.98 49.65 | 2.6 z:’ﬁn'::ﬁn‘:;“
TOTAL 1 | 1.2 49. 85 [ .62 ::xf;:t"’ Ehiln

RESUURCES OF THE PROFOSED LEASE HOLD ARER ;- (UNFC CODE - 333

;'.2.!3]
{A® givem ip Page no.46 of this repert) TADLE - 30 _A

I
. Strike |Dip lan-|Width| velums | TennagelQiantity| crads
H-‘ BAND length gth cen- in fac= in
[ . (%) Eidered (M) tox Cr2o3y
| () Eac M3 wr/w3 | pac we
L e— | 253 230 24 13.96 1.3 46.07 | 4s.85

Band H‘!I
B | i rinarea 253 230 15 8.73 2.5 21,82 | ai.oo
| | Band adjacent

Lo Sautharn
| | baundary.
!3: | Disseminated | 3253 230 3.5 .04 2.5 5.10 23.57

| ore Band

Clode To Re-

gienal Enndl
| Ko, |

= — -

ta - —
Rond Hn nnmr-m Ll T Y i
e e — FERRO AL LOYS CORPORATION LI TE D r—— —
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A MIMTRNGAR PROGRESSIVE
MINE CLOSURE PLAN

230 MINING METHOD :-
Opencast mining with Shovel /Dumper/Oozer combination togsther
with desp hole driliing blasting with benches of & M height
10:5 M width and with ramps of 1 in 14 gradient, connecting
the banches for machinery @ovemant. Blasting will be donas

Lo the sxtent of 50% of totsl excavation. Owverall average
glope will be maintained at maximum of 30 degreas on the
Southern, esstern and wesStern Slope and 35 degrees on the

= acrthern slope. Prasent depth, as Stated earlier is 17 M
from the surface. Pumping will be done in single stage for
pumping water to surface.

Z+3+1s EATENT OF MECHANISATICN -

AS already stated, 100% of wwerburden will be excavated by
mechanized wethod and 100% of chromite will be exploited
kachanically, with wachinery cembipation as stated abeove.

2«3cda M & HACHINE LDEPLOYED -

TABLE NO.31
::.: Descriptien Unitg:::_";
13 & h ow ol He. 2
2) Dozer " 1
3) Front ead Loader - 1
4) D ja ¥ i u 16
) Wagon Drill " 2
&) Compresfor (450 cfm) b 2
T Jack Hammers " 3
&) Puspa (127 HP, 75 HP, 40 HP, 15 HP) = 4

(Both Elect. & Diasel)

8] Diamond Orill Machine e 5 1
2] Light vehiclas = k|
11} AmDulance " 1
12) Lathe Hachine = 1
13) Drill Machine » 1
14) Transformer (300 EVA & 100 KVA) L 2
15) Weldlng Transforuey [ " i

- R i i o TR L KO S CaRECRATRON LF"-?.‘TE.‘__.J"
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2adida

2aills

PRODUCTION LEVEL PER AMHUM =

0.4 Lac MT of Chromite of average gradae of 49% and
@«1 Lac MT of average grada of 25% CrzUs.

MINERAL SENEFICIAT ION =

Ko mechanical installation shall be established in
the proposed lease hold for handling 10,000 MT of
low grade R O M of 25% Cr,;u3 gralde ami inscead, it
will be despatched to the neighbouring OSTAPAL

CHRWMITE MINES of FACOR whers the existing Chrome

tre Beneliclation Flant is running.

Rend. Mo 2Op/r A1 e nary

S e FERAD AL LOYS CORPORATION Lis|TED s

b
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B mr:.uw, FROGRIESGIVE
MINE C .‘.{’)EUH PLAN
e e e - —— ES——
3.0. REVIEW UF IMPLEMEHIAT ION UF RMINING PLAN/SSCHEME OF
HidikG INCLUDING FIVE ¥oile. PHOURLLSIVE CLOSURE

FLAN UPTO THE FINAL CLOSURE PLAN CF MINE i

I PROPESNEE COMAITTED LN THE AFPROVED MINING SCHEME

FOR PROTECTICN OF ENVIRGNMEHT -

Kot yet applicable.

e

Rend, Nﬂ ROP/CALIZ39/96/A

[ =y e FERRG - ELLOVE CElrsama oy gl N
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Presently the mined out Land whieh had been @xcavated
Ly previcus lesges TISCO is uF P 0 depth and 200 x
210 M width and length Tespactively will be made activae
en all Froot i.e. wall of Guarry will be expanded in

~all direction amd bgse of HUarry will be deepened since

Ehe ore body iz @b varticwl The jlarry Exces will
sxpand in all direction Lill the wage of quarry toucheg
Lhe Bouthern boundazy of the lesss arf®=a: Evar aftap
YPRNcast quarty limic is raached, underground mlning
will be cantinued balow the Huarry sfter leaving Buitable
barrier for protection of Undergrouml working. However,
thare will not be any scopa of filling the QUETTY waid
with waste or water afrer FREzacicen of opencast mining
activity. Wastas dumpsa afe fine =ilt wnich Will ba highly
Perous and permesble Baterial through which raln wateyx
Will permeate into the POIS Space and then bahave 1ike
Blurry and wilj f£low into underground working in the
Svent of any damage to barrier plllar, betwesy urnde Fa
Qround and Opencast, with conEsquant risk o the Bafety

"of the warkers smploved in the ufderjround . Neithex ir

will be possible to £111 the HQUarry wilh water aftar
cesZation of opencast Binlng activic ias lmcause of the
danger of lnumdaticn oF undergrcoand worklngs., There forae,
until the underground workings are over, the BXcavated
“Pencast mine will remain 48 Such aei QUarry water wiji
b® pumped out on regular vasiu to Keej the gquarry bottea
in a dry status. WUarky wold can nel be Eilled up with
WALLe OF water even oCherwisa Since superjacent wo i ing
Bay Rave tc be connected g the swrrface, in audition to
Blue vertical shaft and ohe Queline, for warious other
purpases like ventilation, Palua, Pumg: g, material lower-
ing oe.g. in course of time unbal steoppaye of underground
miniug. sSuch epening into underground will bae through

e ——— —— ey L5 8
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guarty Uénches ps has bean dene at (ouls HMines and

Kathpal Mines of FACOR.

However, necessary steps will be taken To ensure Chat

a lecal failure will take place 1.4, Etabilicy of tha
individual benches where Buch fallures are noticed, the
underlylng causes of such bench fallure wili be identi-
fled and remedisl messurss will be taken. Guonerally,
conslderlng the ground strength pacrameters and sube
surface water profile i.s. lydrostatic presdsure, the
$tability of the individunl benches are determined by
estimating factor of safety against individusl benches

in the similar wanner as CHiat of overall Elopa. Howevar,
Lt is accepted that with the paBsays of the rime ground
Etrength parameters on the surface of tha guarry bench
@ay detericorate due te weathering factor’ and hence ground
parameter mwonitoring including hydrostatic pressure monie
Buriig will be a reyular Featura til} campietion of
undaryround workangs. To malitain gtability of the
betiched adéquate drainage of the surfaca Yater aB wall as
sub 8urface water will be cazried cut. If required the
bunches will be reinforced with grioutad bolting. Whare
reguilred Sultable desiga of wilre-neiting shall be utilized
wAth proper anchoring to prevent indilvidual bench fallurae.

AS. already lierated Ly us, tie ore Lody will continue to
@ yreat depth (250N aod. aligve ) 8% yEr our understanding
Of venlogy and there wiil not be anvy noope of glosure of
chromite wine which cah at uest chaige nands but will not
lead Lo cloBure. However, as we have repaatadly stated
avove Chal, we will treat thne termlius date of THIAD TEFRH
of weining L.e. 2076 as the HINE CLU.1RE UATE .,

Read. No. ROP/CAL/229/98/A
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Two of the guarry Lenches 41 the Loy (fleor and wall) can

ue reclaimed with specisl type of ,lantation to abats the
land scar to some extent amd to abaorb Alr/Holse pollution,
to Sowe extent. {(Laterun these plantation should be re-
Placed with Agquatiec Plaktavinm). iut vhis wWlll have t n &
cemerit that in che event uf at Oputilng Delng made From
quarry oDeaches, LOto Che underyground, thesa Plancation
will be potential source of Fire in susuer and may lead to
Emoke baing drawn into und e round vack lng. 1t should
4159 be understood that we have to have gcontinued access

ta r.ha bottom of quarry fer reyulamr puoping aftar opencast
limit 15 reached and vegetation may obBLruct Buch Passages.
Even then top two benches will be coversd with special type
Sapling, leaving Bows gap around rosd Way, ramp, pips 11nn-
eLc. The necessary plan and section is anclosed as

CRAWING Ny, OF: = i -8 DR=10 GF voluue = 2. Hance, thera

is ne scope for carcying out any reclaoationsrestoration,
rehabllitation Proagramoe in quarry im the coming five

YEBHEIE .

in the first five yesrs, 1200 M lemgth of waste dump Baving

19,300 M2 of surfuce area i.e. |.93 hectares of surface
‘-ares will be made available wherein 4,800 nes, of trees

Will be planted in five years PeEriocil togecher with 10,000 nos

drass covar to provide the WEaell carpat.

slmilarily, over storm drains gnd garland drain Etone
pitehing will be done on the #lda of the drain and on thas
base of the drain with cenont, sand fill into the joints
betwean Etones, for 3 length of 250 M B 40 M/year.

- .:'II-{}%_\.

M K. fare,
..M' No. !nF'J'CAI_.F?'Iq LT
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Also on the Seuthern side oL the gquarry, where Ecuthern
edge will remain dead without any further Progress aftar
10 years sinee the Limit would have reached by now, a
Btone vall of 0.5 M thick and 250 M leng wiil be eracted
a8 safety mesgsure to Prevent unauthorizad 8ty to the
quarry, beyond the 1imit as stated above.

In erder to prevent land dasage by excavatien and by
dumping, in-houss Trepurt, after due Laboratory Lesting
will be submitted te O G M5, Ffor Eteepening permission
from 35 degrese te 3o degree on the southern 8ida upto the
bottom of guarry i.e. +40 HAL.

WATER iI_E_JALITE HAHAGEE! i
EXISTING SURFACE WATER BODIES ﬁ?ﬂ;&&ELﬁ I8 THE LEASE AREA -

There is no natural wWater body within the lease held area.
However, artificial water susp is craated inside the quarry
where sub-surface Seepage and surfacial rain Water over the
Catchaent area of the quarzy will be collected & pumped out.
there will be one SuBp of 30 M % 30 M x 3 M i-a. of 2700 M3
capacity. The water quantity will vary within the sump,

. Generally in Bunmer, quantity will bae less but in rainy segsen

the .u.;:-.'i}" ?1:11 E0 'the brim. gesides the SumEp a5 described,
there are 5-wan made draing “enstructed by previous lesses
l.8:. TI5CO., Qut of § drains 3 are constructed te draim ocut
BLorw water and 2 drains are mada for drainage of s8¥vage
water of TISco ool ony .

AISTING GROUND W TER BODIES AV ILABLE IM THE LE -
The laterite capping of around 7 M thickness over the leacs
togethar with 10 M of Waathered serpentinite below the
laterite capping, is a repositeory of infiltrated warer of
rain precipitate over the leaza area and is known ae primary
squifer. A part of chis flows out as Subsurface seepage inte

e e — FERRG: AL [ty COREORATI LIITED maaa———— ——
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water further infiltrates into the secondary anquifer below
tha primary aculfer. The inbiltrablility and Lransmissivity
gf the ground varies from portien to portion and Ln many

porction transmiseivity is almocst negligible.

CONTRUL UF ERGSIGH =

There 15 no change of ground grosion in the surface water
budy Like that of guarry suwp. The artififisl drains will
be designed and congtructed to arrest suspended solld 1N
rain precipitate froa the cabtch@ment area flowing out of
isasa Surface area, by provikion of ponding Lin tha drain,
by provigion ef plantation in the drain and by ensuring
sCreamline fliow im the drains There is no chance of Sub-

gurface water ¢ausing arocslon.

FREVENT [UN SED IMENTATION AND SILTATION =

The gquarry Suops and drains will be regularly cleanad of
Bolid matarial in the Fform of silt and sedimentation by
manual and mechanlgal Processg.

WATER TREATHENT =

vaurfacial pumped out water geoling out of the leoafe arsa

will be treated in an effluent treatment plant ©o treat the
water in p manper that discharge water i1s within the limit
prescribed in E.P. AcL. Warter samples taken from storm
drain in rainy geason does net indigate hexavalent chipomium
beyond tThe praescribed limit.

DIVERSION OF WATER COURSE -

Thera 18 no water course in the lease area which might mean

diveriion of watar coursea.

CE-,E £/ .
M. X. i, y -

'mﬂi Nn. .'ﬂF.rE" _r':"lﬂ -1
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4.2.7. HEASURES FOR PROTECTIoN OF CONTAMINATION OF GROUND WATER
FHOM LEACHING -

Sub-surface water LB contact with chromite does contaln
hexavalant ehromium a5 Seen in the gquarry water. Howaver,
BUb-8urface wWwater, as is ancountered in the beore hole within
the lease area is aithar develd of hexavalent chromium or

is below the permissible Yimit of hexavalent chromium.

This nmegligible percentage of hexavalent chromium might
have oeen dus to Sub-surface transmisslon of ground water
in codtact with chreome ore body or dus te percelation of
surface rain precipitate through laterite groumd which alsc
contains chromite. But the latter possibility ls remote
sinca the chromite in lateritic body is luwmpy ore which en
coitaet with watar doas not give rise to hexavalancy. AL
any case in many bore holes sub-surface natural water itself
Is contaminated. Quarry pumpesd out watér flowing 'in drains
will bw containing some hexavalent chromiuwn but the rate of
Flow wWill D& such that percelation inte the ground will De
very poor. Under the circumstances, there i no scopa of
taklng any spaclal precaution to pravant conkamination of
ground water since mining oY 0o @mining, contamination is

taking place DY natural oDHans.

§.2.8, QUANTITY & JUALITY OF SURFACE WATER BODIES -

45 stated esrlier there is no natural water body in thae
iaase hold arma. Artificial water body will be creataed in the
Formicf =

= JUarry Bump.

= surface draln for dralnage of rald precipitate

in rainy season.

The gualitity of water o be punped out [rom the quarry SUER;,
per annum wlll be & Lag M¥. Surface drainage i:.raufﬂ'lﬁl:uon

Lo ¢nly LA raiay Season OLiBrwise iﬁi"}im.m dry. The guallty

rt I. P“ulan af water it all the Sources 4% staced abowve l.e, guarry BuUBp
R S ROEAT e AT LA N Man e TR K B RE R o
x * -II I ‘ -
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purface water body axcept for hexavalent chromiunm which
i¥ hagher than prescribed ones.

L i EﬂﬁdﬂTI'ﬂ'ﬂ MEASUHRE PROFPOSED FOR EMSURING THAT WATER BODIES
MEETS THE PRESCRIBED LIMIT =

Thase areificially made water bodies which ara net stationary
but constancly flowing out and Fresh wacter i Elowing ia, ail
for recirculation purposes, can ROt ba traated for ecorracting
hexdavalent chromium problem as no Such arrange@ment can ba
1ncnrgurat=ﬂ in the elrcult considering the practical problam.
Hor Such ingorporstion will give: aAny tangible result since
the water will again geti contaminated. However, an E T P
will e Installed Lo ensure that gquarry water Flowing out of
the mine duUring rainy Eeason and nen rainy sSeasonl will ba tregted
in the E T P before discharging cutside the mine boundarys

AF already Stated above, there is no scope of tagking any
corrective measure for hexavalent chromium for sub surface
since 4T 13 ocourring naturally balow ground lewvel, irred-
pactiva of Mining or non mining.

4:2.10+ HYDRULUGG ICAL REPORT =

 Hydrolegical Report is given in page Neo._ 110 to 125
of MINING FLAN chapter of this boak-let.

@011 WATER BALASNCE CHART =

The Water Bizlance Chart of the water shed area of the
sukinda Valley within which Bhimtangar Chroamlite minas
located 15 snclosed herewlith as ﬂ_ﬂmu HUHc=1 [ Page

Ro. 381 ). Water Balance Chart of Bhimtangar Chrowmite Minas
alone can Dot be Found out a8 the Sub Burface watar i.a.

aguifer is parvasive all around, beyond lease boundary of
Bhimtangar Chromite Mines.

(L

- Pajari,
Rood, Ma. ROP/CAL 9909818
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4,2.12 ACIE MINE LRAINAGE IF ANY =

Thare i8 no problem of Acid Mine drainade in this mines.

The sxiSting oines guarry water guality aal ysis as is
sncloved Lerewith as ANNEXURE NO. E= 1D of MINING PLAM
Page No. 193 of this book-let, indicates that P¥ value
Varies from T.5 to T.7 hence, the water i5 alkaline in
Nature. The mineralogical analySis of the ground rock is
ancicsed herewith g5 ARHNEXURE HO. GE-§ of MINING FLAN

page ne. 55 of Lhis book-16T S8howt that the minaral contain

alkali metal such as Ca, Mg, Na, K which are being neutra-
liced by acidie group radicals iike S04, NO3, CO3 & CI
pregent in it.

4213 WATER FOLILUTIOR MANAGEMENT FACILITIES PLAN -

4.2:13.1. SUNEFACE DRAINALE LAYOUT PLAN -

k Burface drainage layout plan 1s enclossd hereswith as
DRAWING My . 12 of volume - 2. Critical examination of
the dralnage layout plan indicates that thes Minae/

Dump layout/ether infrastructure is net Iikely to disturb
Che drainaye System mor LT is golng to disturb the natural
flow or alignment of the water course. All Chese infra-
Etructures and the draina will be above the highest flood

' level of the area.

41?-] Eiir -H'T{-'RH 'ﬂIﬁTEH Dﬂlh’ﬂ _—

4 Flanm i englosed (Hefer DRAWING NO. 12 of voluma = 2)

drawing Ehowing Storm water drains alongwith ehannel and
sub-ghannels for feeding the rain preclpitate to the BTOrm
wyler drains. On the plan separate drain have also bean
Gheown for wine Effilgant water which imclicates that theare is
no scops of mixing ap of the two draing.

Bi. K. Pufart,
Repd. No. ROP/CAL/239/98/A
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SEWAGE TREATHENT mﬁFFLUEHT THEATHENT FPLANT /SEDIMEN-
TATION TANK =

A Hap hizs been attsched herewith [Refer DEAWING HO. 12

in volume - I showlhg Effluent Treatuent Plant and Sedi-

Eentation Tanks alongwith thelr capacities.

FOLLUTION CONTRUL JAMS, CHECK DAMS AND EVAPORATIUN DaMS -
Tne location and deign of the pollution control dams are

ghown in the plan enciosed hnerewith as DRAWING No. 13

in volume = 2.

PROZER LINING OF PLANTS -

Effluent Treatiment Plants are provided with proper lining.

POTABLE WATER PLANT -

There 18 no potable water plant within the le agse hold
area hence Bor a helea

Ww il1l be drilled for Jdrimking water purpose in
Futureé. The analysie of the bore hole water will be

rearried out perdodically te confirm the potability of

the gald water.

HATER JUALITY & JUBNTITY HMORITURTNG STATIONS -

Enclosed herewith a Plan as DRAWING WO. 12  in voluma - 2

Bhowing monitoring stations of water gquality and guantity.

@;stm

ﬁ. gl. nurmm.rzsumm
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Geds AI8 CALITY MANAGEMERT - I
Aedal. ERISTING ALR QDUALITY STATUS = -

The existing Alr guality in the various ambient Btations
around the wining lease is yiven in the wiclosed format
as ARNEAURE - E-8 & E-7 of MINING PLAN |Page Ho. 134 =
£ 191 ). It will b® seen that lavel &f Follutanta in

the amblent alr stations L8 balow 18% of the prescribed

limit with respact to SPM, HOy, 50z and CC when raadings

ars r_.lakan with an High Voluce Air Samplsr and Respirable

Dust Sampler over 24 hours twice in an week and For one =
Zonth Ln every season. The reading when taken for B F M
indlcates the respirable dust content to ba 41% of the
reTmiesible. The Noise lavel reading in the industrial

Zone and residential area 15 well below the prescribed Norm
a8 per the NUTIFICATION wnder E.F. Act. ALl the realesvant
data is enciosed herewith as ANNEXURE Hi. BE-B to E=9

Of MINING PLAN (Page Ha. 192 to 1%4) of thie book-let.

4.3+2, MEASURES FOR FREVENTION CF DUST POLIUTION -

G302 HNATURALLY WET CROUND -

+Dus To the moisture content in the soil WEss and in
BxcavaCted waterial, the scil particles become Coo heawy
T be air-borme, resulting in low valdaes Ln dust fail.
Besides, rains over alwost 9 months bring down the atmos-
pheric dust.

403,22 PREVENTING OVERLOAUING LF DUMPERS -

Spillaye will be controlled by restrictsd loading of =
materials in dumper to 3 MY dg8inst, a capacity of 4.5 M3
and as such sir-borne dust due to sSpillaye will be avoidad.

N '
M. K. Pajari L

®eoe. No. RoP/CAL 279/08)k ok
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4+30243+ REGULAR S¥RAYING OF WATER =
Ragular spraying of water on haul roads, sorting yards
and despateh yards will be carried out to Buppress the
dust pa ticles and to avold Yusl generation.
4+3: 2.4 SCUND CONSTRUCTIUN OF HAUL ROADS -
Construction of lhaul rmads will be done with layars of
= hagrd sStones gverlalined by laterite fines and subs equant-
LY compacted by road roller which will give hard road
Burface and avoid dust generation.
4+ 3+2:B: WET URILLING =
wWet driliing with Bharp tools and dust traps will bae
adopted to suppress the aust gensration in drilling
Ppearations.
4.3:2.5, UENSE AFFURESTATION =
Hassive afforestation within the lesse Hold area on dump
¥lopas and induatrial infrastructure will arresat the
QusEt and result in low level of dust fall.
4:3.2.7. PUCCA RUALS -
fohstruction of pucca revads in place of kstcha road (f.e.
Toaka to Manyalpur road), is resulting 4n low level of
Qust generation in regional area due to vehicle Lransport,
4:3:2.8. WATER SPRAYING -

)

3

Regular spraying of water on rosds By the mine owpers is
alse a4 reasun for low level of qust geheraticn in regional

A ea.

L8

Jari,

v o il i

-
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MEASURES FUR PREVENTICN OF GASEOUS POLLUTION -

The foilowing practice will be adopted for prevention
of gassous pollution =

(@) Exhaust control by regular malntenance of all the
anginas .

LB} Change of lubricants as per the recocumencatlon of
the manufacturars

Le) Rejular sgpraying of water on the working faces
 lmmediately afcer blasting to absorb NO, fumes.

(d) wroeper calibration of fuel injeection pumpe and
reEgulsr eleaning of diesel Tanks.

434, HEAURES FOR: PREVENTION oF HOISE POLLUT ION =

The following precautions will De Taxen To lower tha

MHolse leys]l =

la) Propar maintenance of The machines and changea of
Jubrlcants in time will be followed up.

(b} The operator's cabin of the surface machinery will be
sepled off acousticallys

(2) HWachimery ihstalled on surface will ba properly placed
un Foundations To aveid nolse due te vibration
during running of thea sachinery and the rooms and

cabifns will be Bealed SfF asceustically.

(d]} Temperary instailed machines wilill be covered by

Blraw RAaLlé CO atLeNUuate noisse leavals.

e} wWorkers exposad to nolsa levels will ' ba. p«l&'ﬁh’iﬂlﬂ
with ear pilugs and ear muffs and will™bBe engaged
rotaticonal dutys

o~ (f} Machines producing noise more than the prescribed

'1x{ih iimit will be run intermlicttently.
8. K larl,
Hogd. No. AOP/CALI239/9R1A
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(9] RoweE of thick ygraen belt will be develeped around
the wachines installed on the surface, residantial

colay and Work zone.

{h) ¥olse yenera.loy machines will pe fitted with

Bllehcers Lo dttenudate noise level,

WASTE MANAGEMENT -

TYPE, QUALITY & QUANTITY OF OVERBURDEN AVAILASLE =

The waste baskally will comprise of 5 to 7 M of

laterite capping and tha serpentindte/limonite ground
below Lhe laterite. OQut of the total overburden axca-
vation laterite will be 5% and limenite will be S5%.

45% of the rest of the waSte overburden will ba WeaTthear=
ed Berpentinlte which will not re uire any blascing
8inge it OCcuUrs in an weathered Btate, alwost in clay
Eurm. The remaining 45% of serpentinite waste everburden,
Ehough 1T L& in a weathered state, will be still hard
encugh reguiring nlaniing and will give rise to small
boulders after blasting. The laterits capping iovariably
will roquire blasting. The serpentinicve will eccur ip

Lwe qualitles known af brown Gerpentinite and g:aén BEBL=
~antinite. and the former if harder compared to green serpentinite

The softer ground i= filckelliferocus limonite. The waste over-
burden doss nof have any coumsrcial weilizacion and id heapad over

che Larren I_.aind of lease ares as wabktite dump.

LYPE, QUANTITY & JUALITY OF MINERAL REJECYS AVAILASLE -

Sased on Bore Hoie data of GSI in TISCO Area it i
BECimated that out of 50,000 MT of RUM mined sut from

Srown seam, 10,000 MT will be of low grade, which will ba
rugularly shifted to (stapal Chroue ore Beneficiation Plant
Of FACOR and ctherefore question of scacking of mineral

_15Lfr¢ja¢ta AN the lease area doss ROt arise.

T Py ML s i
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dadaF CVEREURLEN DISPOSAL PRACTICE -

The laterite¢ overburden is 70% bouldery to lumpy. S5ize
ie varying from ' M o 0.1 M. Nickeliferous limonite
overburdan is alwost in dust form. Whilas Jrean SeXel-
tinite 15 loose, weathered and break into chips a n o
powder while brown serpentinite will have 50% lumpy with
Bizes varying from 0.% to 0.05 M. The gquantity of over-
burden till opencast 1ife period L.e. 2016 From 2006 wiil
te abcut 14 Lac M3, Denching and terracing will Se
carried in the wsste overburden dump. The waste dump
will hsva 2 ®os, bonches of 1% Mtr. each with 81 ope
angle of 37 ¢ecyrees to 43 d.y.ees while overall slopa angla
Will De 30 degrees to 313 Gagrees.

Gadada HASTE MATERIAL STABILIZATION -

The waste dump will be stabilized by tree plLantation in
each of the dead benches asfter carrying out suitable
Lerracing Ln sach of the beneh.

The year-wise plan area avallable on the cead face of tha
Lerraces and sSlopas which are to be vagetatad has bean
given in a tabular form given as ANNEXURE - E-32& E-3
|Ploase refer page mo. 218 & 219  of MINING FLAN of this
buok=let). The figures of the table matchea with tha

Edvironmental Management Plan given ab DRAWING NUBR-12 In
Voluss = 2.

dd. 5. FROVECTIVE MEASURES 12 BE TA&EH FIR FRHUENTI_EH %] 4 E&ETID.H,

ERQSION & DUST GENERATION -

Urains will be made on the bench to allow the raln preci-

Pitate to drain out Smeothly without furrowing dump gur face
here and there causing erratiec drainage and erosicn. Stona
Walls will be provided all around the waste dump to prevent
Bilt froa the waste dump going out. Suitable gariand drains

M. L. r, will be waus all sround the waste dump for smooth dralnage
Regd. No. IEFIEALHEEJ'H!‘IE"‘“ precipitate falling over the wastas dump area.
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Thie excavabed waste material oontains waler in 1Ls pora
Bpaces through out the year bacause of the guarry insitu
irself contains T32% Te ld4% moisture, even in leas seasun
too. This moisture causes agglomeration of aarth particles
with limonite, chlorite and clay as binding material, which
bacoies too heavy t£o ba air borne. Hanced; geheratlon of
dust during exgcavation, traospoerting to dumping eite load-
ing and unjosgding is negligible.

However, after collecting the waste waterials in form of
dumps with proper benches, yrsen carpet will be developad
by planting grasses and later on plant spepciss will be

planted. The vwoluminous root systed and inter Epreading
growth Sybste of the grasses will bind the soil particles
Ly providing an hard excterlieor cover, so0 as to prevent the

waBT® Wateriasl To e air borne.

d.d.8, TOXIC AND HpSARDOUS ELEMENTS FRESENT IN THE WASTE MATERIAL =

Theare i85 no toxic and hazardeous elements in the waste

Waterials

d.5. ., TOP S0IL MANAGEMENT =

- TOP SCIL AVAILABLE AT THE SITE AND UTILISATION =

Top %01l and sSub soll geameratad in the excavation will be
presarved in an area of 0.580 Hectares, which will be

utilized for plantation purposes every Year.

The top soil and sub soil generated will ba presarved by
CoONELIUCting laterite bDarrier all around Khe stack.
Leguminous pilants will be planted every year Lo prevent
&0il ercaion dua to rain fall and wing.

Pujari,
Read, No. anp/cal mans o)
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4.6, TAILING DAM MANAGEMENT i

THEARE WILL WOT BE AKY CHRONE ORE BENEFICIATION PLANT
INSIDE THE MINE LEASE AREA AND THEREFCRE THE QUESTION
CF TAILING DISPOSAL DOES HOP ARISE IN BHIMTAHNGAR MIHING

LEASE AREA.

47 IRFRASTRUCTURE :=
4.7 %% BEOpN D=

210 M of road way exists over the leass area with 16 M
width, However, 1100 M read ways will be developad in
the lease area. Further, 1500 M roadways will ba deve-
loped ipside the waste dump and the quatry of £t kh a

T.% M width lexcluding draln and barrier). These roada

AYY’
Will b% maintalned regularly by Spreading 20 oo Liren
Stonas covered with 15 am laterite fines and conpgcting
with Dozar.

dad s RUPE wWAY =

There 18 no yopé way in the leass hold Ardg.

A EVEYOR BE1T =

Thagre L8 no conveyor belt any where in the mines or mines

Euffu-l‘.'&-

Yol wda FIMER LINES =

Abour 2 Koo oof 11 WV 1ine and a4h ¥olis line with 3 phase
powur Station with 4 conductors support over bracket with
ifulater will be fixed onto staal pele, will be instslled
in the wining lewase ares For POVET Supply.

sad, No. ROP/CALIZIRQAIA
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Gadala BUlLLInG STRUCTURES =

uwo residential building will be made inside tha mining

lease araea-

4.7 .84 TRANSPEORT = S

For mumpany's store amxl spare transport, twe Lrucks

= will be provided for carrying out the trangpert froa
nelghbouring town, which are purchasliug cantres of the
colpany. For transport of officer/staff jeaps and buses
url.].lle provided by tha company. ARbulance amd jeeps
will be provided for transport of sick parsonnal from
the wines to naighbouring hoespltals: Werkers will come
From paighbouring villages from a radius of 1 o 5 Km
by eyele. Mineral producad at the wines will be trans-
ported te Port/Rallwdy station by contractor's Erucks .
Other industrial requirement of mines and plant for
transport will be mat by contractor's Ebtrucks.

d:7sls WATER SUPPLY SCURCES =

Water required For drimking/domestic consumption wilil be
met by bore holes pumping. ©Other ilnoustrial consumption
like water spraying at Road, Waste dump, guarry area, ore
despatch centres, plantation work will be met from guarry
PRGPLNG W2LEX.

LR OTHEH INFRASTRUCTURE -

Adulpniscrative office, Chemical laboratory, Rock Mechanics
laboratory, Survey room, Creche, Cantsen, Rest shelter,
Uispensary, Work-shop, Store coverling 1000 sSg.mtr pllinth
will be locazed within the lesase hold area.

. K! Pajari,
Read. No. ROP/CAL238/9a14

- e R AL LOYS CGORPORATION LIMITED ==




CEACOR 253
BHIMTANGER PROGRESSIVIE |
MINE CLOSURE PLAIN

P == -

4e7+10. FUTURE UTILIZATION =

All these Lnfrastructures will continue to be utillsed
till 2076, when the third term of laase will expire.
Movable infrastructure like work-shop equipments pewar
line, water puops, surface transport machinery, water
Ereafment plant etg., will be removed. However, Road and
industrial infrastructure bulldings like Uffice, Crache,
Storaes, Dispensary, Cantean, Hast shelter ete., will
reilalil as Such in the lea%a land which can be utilised

by Subsegquent lessee or Ly neighbouring villagers. The
Wasté dump will be reclaimed with suitable pPlantation.
The detailed programme of dump plantation iE enclosed
Aerewiln as ANNERURE =E-3363) of MINING PLAN [Page No.218 & 219
of this book=18LT) .

datiy DISPOSAL OF MINIMG MACHINERY :-

ine flLeset of heavy aarth @oving machinery belongs to
CORtractor who will withdraw the same te the various
Othar excavalion sites undexr his contractor ship. Those
machliery required sven whan underground Blning comkencas
will Ls disposed off at the mining site 1like PUlpS, COfe
pressore, wagon driilé (afier conversion For undae rground
use |, Jack hammers, work-shop egulipnents, miscellanecus
@oiile equipmants like Jeeps, Trucks, Ambulance Van.
However, as stated by us earlier, in an mineral 1ike
Chromite, which almost dips vertically and it LS estab-
lished that Chrome vein continues even after 250 M
question of mineral exhaustion will not arisa. SpEncast
mining will be carried out by us by depressing the strike
length O M only per annum pregsently but the averags ovar
30 years will be 3 M. AS g matter of fact, with commence-
went of underground mining, euch deprossion per annum in
widergruund will be couma 2.5 M only. And, therefore, life
of the mine will definitely be around 100 years based
Unoour assup - rtion that the ore bodies will continus to a

Regd. MNo. HDFfGﬁLﬂsgrg!gtpLh ©f 250 M and wore. This is again based on our*

e . FLTVRD 6L LOYS CORPORATION e e
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experience that ore Lody hald been struck at 400 M depth
from surface at our BOULA CHROMITE MINES . There 158 no
gign or symptom of narrowing down of the ultramafic width
At depth in Sukinda walley and the contact with guartzite
rock 12 alwost vertical. However, as stated earlier for
the purpose of wine plosure plan, we will Ereat expiry
date of third cerm of MINING LEASE PEAIOD as the date of

HIGE CLOSURE.

§aa SAFETY & SECURITY =i=

The scenariec at the time of mine closure or atter the

date ©f expiry of third terw of alning iesase psrlod whigh
will be 2076 or whenever tThat will ba happening at BHIMTANGAR
Chromite mings will comprise an waste dump covering .38 Hects
cuvered with gfeen carpet ‘and green canopy together with an
opancast mines of 70 M depth with Bida silopes at 27 co 30
degrees covering an area of %41 hectares and remaining in a
dewarered state, Wwith an epening of ona or twWo ACCESR OVEr
the benches intg underground werk for ventilation (may or

Hay not} besides an decline access and g snaft covering the

gurface -area of 0.704d hactares-

.The underground mining will be carried out by leaving pillar
or by sand, cement waste roge Fliling and therefore, thare
will not ca any scepe of subsidence. The decline oouth
shalbft mouth and ventilation access, in the benches after
quarry axcavation, will be Sealed with brick wall all around.
This is because the antry pasSsage will not be filled up with
any type of fill and henee Bhat will get Ffilled wilith water.
Siwilarly; the guarry will gradually get filled up with water
soon after abandomment . Adequate sign boards of permanant
Fixture, wiil be displayed at those places whers There wil]

te danger of falling inte pit, excavatioo and decline exist,

desgribed. Wigh tree plantation all atmq.nd. thE aﬁarry adyge,
M. K hjl-l"l A

Bood NG "rnp; Q!L-’ 26
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l-\fl_ begides pulting up the fencing, barricades; gates; wall as
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bird will be flocking up in the ‘artificial lake o Forméd
and in tha trees all arcund. With human activities ceagBing
in the area (exgept those in neighbouring village) anizals
Will alsoc pe flocking dUp in the area in large numbar. The
water from the artificial lake can alse be utilised for
irrigation and gultivation will be possible round the
S2ason. Even if this artificia) lake is not utilized For
irrigaticn, the water table in the neighbourhcod will go

= up and all Season cultivation will take place in the field.
Dawsals nmallah which 18 seascnal today will become perennial
with Sub surface flow of water into nallah all through the
year, frum Several such artifical lake that will develop all
arcund due to (Llling up of water in abandoned excavations
of cther mines of Sukinda Valley.

Under the circumstances, with the implesentation of pra-

Cautliioneg &5 &uzcribad above there will be no safety/sEecurity

risk.
410 DISASTER MANAGCEMENT AND RISK ASSESSMENT :e

d 1051, Lalb SLIDES =

A% already SLated earlier, the Slope stability has baan
gomputed for the Opencest quarry depth i.e. upte 70 M and
factor of safety at 70 M depth with 36 deyrees slope s
found adequate. However, monitoring of geotechnical P A=
neters ilncluding hydreostatlie pressure will be garried
regularly and stability status will be computed and if an
Eime, it appears that slide Eay Lake piace, the slopes will
be adequutely flattened. Besided ground movement menitoring
Shall be carrled out at fixed pillars at quarry edge a% well
ad st intercediate depth with electronic distance meEasuring
instrumant and precise lavel, effort will bhe made to with-

L"" draw water from bore hola drilled en surface during rainy
- Eeasin, To keep the ground in & dry status.
™.

Read, Mo. ROPIC ALR3aoalA
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4:10.2. SUESIDENCE -

AE already stated earller in the underground excavation
sither plllar will be laft for Support of the vold or
the same will be Filled to prevent any possibility of
Surface subsldence. Ground movement will be monitored
to detect indication of any Subsidence that Bay taka
place &0 that precautionary measures can be taken up.
Hin® planning for underground with subsidence prediction,
which will gowme up, only after 20 years, is considered
Premature at this stage. However, soas outline for the
Sama Iia given Ain page no. 839  of thie bosk-lect.

s tlad. FLOGD anNbD INUNDATIO =

Ihere is no natural nailah or cfiver or water course or

lake within the Lease drea which may create dangar of
inupdation and fleoding of mines. Uamsal pallah which

is st a digtance of 650 M from Yease hold boundary has

its high:st flood level at 100 M whereas the general

ground surface 18 at 110 MAL which 1s the guarry edge and
where from all access for underground working will be

madae cn the North Easterti and North Western edyge of QuUarry.
Hence, there 15 no scope of endangering the mines due to
flood in dJamssl nallah. Besides, endugh pumping arzange=-
Wents will be made gonsidering the guantity of water intake
Lato the underground workings besed on hydrauliec gradient,
co-efficient of permeabllity, rate of sub-surface Crafs-
misglon, thickness of aquifer I:{fﬂ:r.pﬂi#’ Burface area
Lhrough which seepage will taked Theoritical calculation
will be matched with actual result to make pracise planning
of watar pumping for Futura.

o -

Ml E- Pullﬂr
Regd, Mg, ]
7, ﬁ.h_.__npfﬂﬂl'ﬂ?}; JMH_ g THPS ) ———— =
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d4=10:4: F I R E =

Since Burface infraetructure will be Bade minimum at

@i SAte, Stores contalnming oil depot and combustible
oaterial will be ocutaide the lease area, and therefora,
Chare will Rot be any Tisk L9 the dwine dua to Fire on
that account. OLher, Bourfes of wine fire is likely

£0 be from power line, machinery, belt conwveyor, timber
depot. Adeguate maintenance of machinery and electrical
apparatus will prevent any Buch danger of fire, besides
Lo degl with fire, fire extinguishers will be provided
in work=shop, o0il dapot, Steore, transformer house, mobile
maghinery. Hedides water line hydrant with hosa pipa
will D8 maintained gt safficient numier af SCations to
daa. with fire. It may be noted that the underground
@Eines will be a naturally wet mine amnd hence risk of fire

will OOE CCUrs

.10 SEISMIC ACTIVITIES =

L]

The wine loase aresd does Not fall 4in seigmic zZone nor
tiare has bLean any history of eartfiguaks in the area.
Resdultant Feak Particle Veloecity of the ground vibration
dus to bDlustliag doss not exceed 10 mussec. and therefoe

no danger eXiEtE on that ground.

#:10-.6. EHERGENCY ACTION WLAN =

Mined will hgve a dispensary with woll trained paramsdicgl
Btaff and with necessary drugs and wedical equipment to
take gure of energency, under a gqualified and experienced

Medical Fracticicner.

The mina will alsc have an asbulgnece van beside 1 jeaps
wherain stretcher can ba fitted to transfer the injured

personnel To hospital, in a suplne positicmn.

Besides, it Should be possible to organise DOEEN of ambulanos
vans within 15/20 pinutes including that From Kathpal Chromite
Rand Mo HDFIEALE“"”_I&EE of FACOR.
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There is & Fullfledged hospital in TISCO Sukinda Chromite
Mines snd O M C South Kaliapani Chromite mines within the

distance of 2 Em from the lease area-

in addition, Government hospital is located at Bukinda,
buorli and Jajpur Ropd within a distance of 30 - 35 Xo

Ercem the mihea.

There 1% an out post 1VE KXo away from where police-force
Zan arrive Within 3 - 10 einutes to pravent il ie chacos

and to maintain discipline. &
d.117. CAHE AND BiA WTEH&HEE DURING TEMPORARY DISCONTINUANCE fu

4+11a1s MEASURES OF CARE | HE,' IHTE.M.HEE_;EE HmI'r::'l.ﬁ..'LH{: STATUS OF
URBPLANGLED UISCONT Im_l_gu HINING CPERATION -

4a0latals Ground Monitoring -
dne mine besaghes shall be periodically inspected Lo esnsure

that no ¢ollapse or slide is taking place which may impede
tha haul read or may result in wvasta acCumulation in sump

igading to lnundstion. For this purpose ground monitoring
on fixed pillar with instrumentation will bae a Tregular

feature.

4-11.1:2«  FIRE=FIGHTING DEVICES =

All fire-fighting devices, over the wine presmises i.a.
fiear oill depot, consultable GLores, near @achlheyy, slec-
Crical sub-station, work-shop, like fire extinguishers,
firehindrant, water plpe lines will be periodically
chacxed up for ics efficlancy.

ATt REGULAH CHECKING OF PUMPS -

The puwmps working inside the QUarry will have to be run
On & regular basis to prevent inundation of CpEncast mines
and underground mines. For this purpose the punpi have
Lo bé regularly ciled, lubricated, greased and spare parts
replaced when reguired. W EE R i

— e e .

= FEARO ALLOYS AT ORATION . LIA TR
n - K. Pujari,
=, No. ROP/CAL/238/8a/4
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4.11.0.4, PERIGDICAL CHECKING OF STATIONERY MACHINERY -

Qther stationery machinery and eguipusnts, including
eiaectrical machinery will ba periocdigally ocpened,
cleaned, lubricated and palnted if reguired.

da11a1:5. REGULAR CHECKING DF ELECTRICAL CIRCUITS -

Elagtrical eircult® will be regularly chacked to snsups

. that all protective Jdevices ifncluding sarth leakage are
cperating- All metors have to be run at periedical
intearval to drive off meolsture Lo provent short clirtuig-

ing and burning of winding colils.

G.17aVat, CLEANING OF WEGETATIVE MATERIAL -

Electricgl sub=atation, magazines, store etc., have to

be cleansd of vegetativae katerial within a distanca of

12 M bo prevent eruption of fire in dry vegetative
hﬁ,ﬁu‘”' material during sunmer.

iII]l1l-|rl E.TI""

Quarry pumped out wataer will be regularly sampled at
lease Doundary after Creatment with E T P to ensure that

contaminations are withion permissibile limit.

4011.1.8.  REGULAR CHECKING OF STORM WATER =

Storm water from tha etorm water drain will be testad
réegularly to cross verify that contaminagtion of preci-
Pitate due To waste/ore dump do not exceed the permissibile
iimie.

e J{L
. Palari,
Rend. No. ROP/CALI239/98/A
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2.0, SCUNCMIC REPERCUSSIONS OF CLOSURE OF MINE AND MANPOWER
EETRENCHMENTS :- '

AS BTaled =arlier, there will not be any Scopa of perma-
nent mine c¢losure $inge the down dip continuity of ore
Will continae at least for 250 M depth and beyend upto
400 M depth as has been ingersected by ua at Beula
Chromite Hines and therdafter it should continue a% such
Eince there is no Siyn and Symptom that Che ultrabasie
width is contracting. This will wean continuation of
uines for about 100 years during which pericd educacion
will spring up sufficiently to make workwen vocationslly
vary strong Lo fetch new job or to take up independent
wiacation in and around the area. Howaver, For thea
purpoge of this report we will treat the expiry of THIRD
TERM UF MIWING LEASE as the MINE CLOSURE DATE 1i.e. 2076.

= 1 RUHBER OF LOCAL HES IDENTS EMPLOYED IN THE MINE =

out of the total direct cmpleoyses of 200, Likely to be
engaged, local employvesd will be 160 nios. of whieh 0%
carry on thair traditional occupaticn of land cultiva-
Lion, pottery, tailoring, carpentry, mascnry, wWeaving,
Bably Ltrading, while simultasnesusly working in the mine.
In the event of the minea glosEure they will be switching
an Lo their traditionsl occupation on s full time basis
insteacd aof part bime.

LS

CEMPERSRTION GIVEN TU EMPLOYEES UPON CLOSURE OF HINES 2=

Coupensation which will be given to employees will be

I% days Balary per vear of completed sarvice, beaides
Fratulty paywent, leave salary, contributory provident
funu, Super annuation amount, 3 months notice Pay in lieuy
of notice. All these benefite will be sufficient to
sustain himself and dependent members of family. However,

M. K. 'Pujari,
Raad. Mo BP/CAL D091a



i co— e b

261
AHIMTANGLE PROGRESSIVE
MINE CLOSURE PLAN

= S —_— % — ==
avery wesbar of the family (ether than children) deo take
up: JeoE as & tradition in oining areas and depandance on
the retrenched soployee iz minimal.

53

M. K. Pnjari,

SATELLITE OCCUPAT IDNS COWMECTED TO THE MINING INDUSTRY
AHD ITS CHANCES OF CONTINUATION i-

Frecently the satsllite occupation is mostly petty
Dusiness in the forwm of small scale trading, hoteliering,
vehlcle repairing apart from traditiomal business, like
weaving/pottery making, carpentry, masonry, Eailering,
POULEEY farming, animal husbandry etec. etc. Since large
muetery of mlnes are running, there 18 no chance of cloSure
ef all mines at a time. Besides, deneficiation Plants will
continue to eperate in the mining area which will be
Sngaging people always Since huge quantity of low grade
aud sub grade chromite will be generated in the excavation
Frocess. AS a watter of fact aven today many of the dumps
ln Sukinda Retion, marked as waste, will have at least 15%
“r20d, which can be beneficisted econamically by mechanised/
seai-mechanised/ manual wethod.

CuNT THULL ENGAGENENT OF EMPLOYEES IH THE REHRBILITATED
aladls OF MINING LEASE ARER AND ANY QTHER REMMANT ACTIVITIESR fw=

with Lnhcrewsed Lrrigation facilities (From artificiasl lakea)
and betier ground water control, cultivation will be taken
up Ly villages in an intensified mannar covering all varie-
Tias of crops. The land abandomed by mines owner can be
utilised for auditicnal cultivation of main ecrop as well as
Subsidary crops. Cold storage snd other facilities wili
crop up io the area by then {i.e. 2078} for BLoragesselling
of vegertaple products. aAnimal husbandry will flourish
“@cgusa of Lhe artlficlal greenary all around. Agre-economic
level will substantially rise in the area including increas-
ed Ecope of Fish cultivacion.

Raad. No. ROP/CALIZ29/9R7A
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EaBy EH?LS&'ED BREPERCUSS IONS N THE EXFECTATIUN OF THE SCCIETY

ARUURD DUE TO-CLOSURE OFf MINE t=
e e e

Ho gquverse reparcussions is antigipated $inmce the Socio-
econoimic status in the aréa, will oe in a much improved
SCatus, even though, mines might close, dus to Failowing
iapertant activities, which will not gat discontinued
neridslly with the mine glosure.

= 1. Seneficiation activities will continue unabated dus
Lo huge quantity of low grade and sub grade mineral
‘@vallable in the area, which will continue to engage
Fecple in benaficiation work.

ii. Pyroxenite and Serpentinite which are the bulk of
Wasbe Ovarburden will be utilised ip the steal
furnace and other furnace as low grade Flux.

Lii, Nigkellifervus limonite now plled up as huge dump
wiolild by then will be urilized tes produce Nickel

metal and gther preclous metal Jike cCobalt.

iv. Due te availability af 2arye number of artificiagl
lakes, Lirrigstion would substanitially improve and
wadern cultivation techhigue will be devalopad.

Vi With improved wegetation in the regicn asi a result
ef plantation in the waste dimp area and other
alaal, rall precipitation will increasa.

¥i. With regular ilwplementation of environmental Eteps
like prevention of soil arosion and other méasures
adoptad, a fertile laver of soil will acoumulate
wWhich will yielid better agricultural produst than
being produced now.

\ Yil. With artifiecial lake, ground water lewvel will risa,

; J'Em: ieading te better cultivatignof cash crops. and
L H Khariff crops.

Macdt, M POPICALP998)
e = FERRD ALLOYS CORPORATION LI TED =
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will. With incroase in vegetation and water bodies, Animai
fusbandry and fishery cultivation will suba tantially

ries An the ares.

e,
_JL\
M. K. Pojari,
#ad. No. ROP/CAL/239/9814
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L SCHEDULE FOR ABANDOMMENT 1=

LIST UF ABANUCNMENT ACTIVITIES -

1 . E.-
M. E. P‘Llﬂ.

Rend. Np, BAPICALI239/081A

—

TIME SCHEDULE FOR PLANTATIGN AT DUMPS aAND OTHER
HOWM GUMPING AREA (CARPET & CAMOPY) .

TIME SCHEDULE FOR PERMANENT BARRICADING COF
EXCAVATION /DEPRESSION /WATER RESERVOIR.

TIME SCHEDULE FOR WALLING/COVERING OF UNDERGRUWHND
OPENIHGS .

TIME SCHEOULE FOR STABILISING DRAIN.
TIME SCHEDULE FOR DEMOLISHING OF INFRASTRUCTURE -

TIHME ZCHELULE FOR ENSURDNG BI1C-CROWTH OF WATER
BELERYOIR.

TIME SCHEDULE FOR WITHDRAWAL OF HACHINERY AND
EUIPHENTS .

TIME SCHEDULE FCOR CONSTRUCTION OF STCHE EMBANKMENT
AROUND wWASTE DUMP.

TIME SCHEDULE FOR WITHDRAWAL ©F LOW GRADE (DISSEMI-
HATED] OUMP MEANT FOR COl FEED ING.

TIME SCHEDULE FOR MANPOWER & OTHER RESOURCES
REQUIRED FOR COMPLETION OF PROPOSED JUB.
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BHIMTANGEH PROGRESSIVE

MINE CLOSURE PLAN

Bal. TIME SCHEDULE FOR PLANTATION AT DUMPS AND OTHEER

HOM DUMPING AREAS (CARPET ANL CANGPY) =i=

£iv1ala FINaL RECLAMATION OF 6.0 HECTARES oF INFRASTRUCTURES
ARER =

Besides waste dump, on the porthern side, Lthare wiil
recaln some vacant area to the tune of 6.0 Hectaraes,
covering .3 hectares of indugtrial infraetructure,
0.70 hectares of essentisl infrastructure, 0.3 hectares
oL Toad infrastructure and 1.70 hactares of other mis-
cellanepus area wherein 15000 Saplings can be planced
and Nalf of It 35 to be carried out i.a. about 7000
Baplingys one year befaora expiry of second term leasa
la8. Dy 2050 and the Lalance plantation will be done by
2078 L.&. at the end of third term of laase pay iod.

Tha cetails of Time Schedule for damoclishing infras-

CEUcCUrd 15 A follows i-
TABLE N, 32

ANFRASTRUCTURE YEAR 2056 YEAR 2076
Building demoslition JON T
Digging to reacve 30N 70%
foundation
Breakage of Floor area 0% Tow
amsd pavemnent

! Regioving stones laid - 100%
L @yar The road way

G142, DUMP PLANTATION - TIME SCHEDULE - TABLE NO.33
51 v ! E__
7 Sub ivicias e A R '
No. SELRy LA Unit 3071 [ zo7e [ 2031 [ 334,
1= Beancning & tervracing Hect|1.93 163 T=21 fah
2 Formation of gullies ] 100 100 100 1!}!'3
3. | Sowing of grass M2 |10600| soso | 6000 .| 900Q
A i 4. | Planting of sapling Ne. | 4800| 4200 | 3000 | 4500
-r MI
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LIME SCHEDULE FOR PERMANENT BAHRICAGING OF EACAVATION/
DEPRESS IOH WATER RESEHVOIR -

around guarry excavatien, stone wall of C«5 M thiok and

| M heignt will be arected all around i.e. 1200 M length
and such walling will be commenced from 2016 at the

45 W/month Ll.e, 450 M/anoum and to be completed by 2020.

Around settling pond Btoné wall barrlcading of 0.5 M
thick and | M height will ba built over 200 W Yength By
2072 8 70 M per annws and to be completed by 2076.

Around E ¥ F, Bimilar barricading as EBtated above to the
axtent of 00 M will ba garried out in 3072 2 3 M/Sannum
and - 1s to be completed by 2076,

“tone wall barricading of the waste dusp on either side

of dump yard to the extent of 1450 M running length. This
barricade will ba 0.5 M wide and 1 M length. This will ba
carried out frow 2010 tiIll reaching 2016 at the rate of
300 M/Aannum,

2 T P demolishing and filling will be done Gnly after 2076
L.e. after expiry of the third term of mining lease, Since
ET P will be uriiisaed tiil the last working day of tha

leasa,
Adl the above barricading programme 18 a8 Follows -
TAHLE NO.J4
PARTICULARS running
e = DL Y S8 Lo ta
2016 (2076
1) Cpencast edge 1200 - 1200
2 Settling Pend 200 - 200
3] Effluent Treatment Plant 200 - 200
4 Wasestae dump 1404 1400 =
P

T FEARD AL LOYS CORPORATION LIRS w— e e r—
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MINE CLOSURE PLAN
Gl TIHE SCHELULE FOR H&L__{.}!iﬂ,ﬂ‘tu'ﬁ;ﬁmﬁ OF  UNDERGROUND
DPENINGE 1=
fi) Wall% to be erected cloking the entry to tne
deciine just before expiry of tha third term of
iezsa l.e. 2076. Wall thickness will bHe G.3 M
made of brick masencys
- tik) Shaft opening t©o be plugged with horizontal ROC
Siab 9% D.25 M thick, lcad over the Spening of
the siaft after the expiry ofF third term of
mining lease 1.8, 2076,
(1il) Similariy. access mouth which might have been
wade within the open pit in the form of Raise/winess
will be covered by RCC $lab a3 giwven in (ii).
Programme of walling/covering of undergroand opening/
corm Nolesd are gs Followe =
TRBLE -H4.33
i Particulars Berind
MHa. year)
1) Decline meouth 207 6
21 Shaft top 2076
3} Winze - 1 woukh 2076
d) Winze - 2 mouch 2076
&) 10" ‘dia Bore héle=1|2076
&) —-dg= -2lz076
Gad, T IME atﬂiﬂd‘#E FCR SUABILIZING ODRAIN :a

Toral length of Cwe Storm drains today iz 550 M

i 250 + 200 ). Besides Lherw willi be a garland drain

of BOO M lengths: This garland drain will automatically

become ELorm draim at the time of closure of mine fw. after

-?Et Che sxpiry of the third term of lsase, since all deprasgion
fard,

™. including quarry depression will be filled up, additional

Read, Mo, ROF/CALM2IT/OATA
e e T FEARD AL LOYS CORPORATION LINGTED ——
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rain precipitate/amnua will have to be passE Chrough Lhe
BxlEting drain, The strean [low in drain will preveant
Boil Brosicn which would have otherwlse Lakan place L1#
Eheét (low would have Dean permifted in the absence of
sLream flow in drains. Thersfora, it {8 sasantisz] to
Etabliize all drain by pitching both &ilde with stone and
also by layer of stone arC The base. The gap betwean
H#Tone To stone are Lo b filled with ceusnt concrete to
BOSUIe purmaient bundage which «ill not regulre subse-

quent malntefance.

With onset of underground wining after 2016 of Shiatangar
enromite nines lagse, additional guanCity of water will
ba rejuired To pe pumped From underground aftap 2018, Por
which about 500 M of additional drain wili ba Fequirad and
these draink will be guonstructed with Etone pitohing all
ArEUnd witn cement concrete Filling in the jolnt betwaean
atones. 0 bpegin with 200 M of stabilization will be
carriad out [rom 2014 £ 100 M/annum. Just before © h e
Bxpiry ol The third terw of mining lease, ancther 200 M
of drain, whigh will be constyucted during third term
itEelf, will Le strengthensd with Stone pitching.

LIME SQHEDULE FOR UEMULISHING wF INFRASTRUCTURE :=

Fubld Gy NG L BASTRUCTU RS WILL BE DEMUOLISHING BEFORE

COMPLET IOM OF CPENCAST ARD RE-ERGCTION WITHIN LEASE

AND OUT 5 IUE AREA -

TRBLE NHO.36

&1k Year of
BT
At Infraetructure & e
Vi ‘CrechHa & Store 2076
24 Hork=-shop and 2076
dispensary

= I Intake Pond 2076

{TL 4. Power transwissien 2076

L line ' o
Jart, l
“OP/CALI239/981a
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AHMTANGAR PROGRISSIVE
MINE CLOSURE PLAN

6. 6. TIME SCHEDULE FOR ENSURING EIO-GROWTH OF WATER
RESERVOIR :=

Ypencast wines will be discontinued by 2016. Ewven than

HUarry warer will be: pusped ocut til1l #MTEH Lecause of

underaround workings. AfFtar then, breeding of good

Varieiy of Cish, Ctortoise, Prawn, orgb will be carried

QUL in the water which will groew significantly with

lealy mass and birds gi1 around,

Aqueius plantation will be Jrown on the s8ide of banches

Lo impiove the pio diversity of water. I iz believed

that by 207& growth of Fish and Qther aquatic product

Wiil lncrease substantially.

Lelarled activities wiil ba- as follows =

i

-,
Jol

Regd. No, ROP/CAL/239/98/A

Before pumps are Withdrawn aguatif flora will ba
plantad over the banches.

After the guarry is fllled Up with water other
warlaties of [loating agua flora will be devel opad

in the watar.

Hecessary Bio-chemical treatdient of water shall be
carcied out for propitious groewth of agua fauna.
Breeding will ve done for Fish and Prawn.

Other variety of aqua fauna 1ika crab/tortoise will be
QoW Lh Lhe reservolr water.

Pariod to period bio fesd and regquired medicine will
be spread ‘over the water Doady .

A buat shall be kKept over the water body tu move over

Che reservoir water For ENBUTing bio-growth.

= e men S FERRC AL LOVS EORPORITIEN Lint TED= ———————
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BHIMTANGAR FROGRESSIVE .
KINE CLOSURE PLAIN
0.7, LIME SCHEODULE FOR WITHDRAWAL OF MACHINERY AND EQUIPMENTS -
Beda)a HEAVY EARTH MOV ING HWACHINERY +

B5% of all tha surface heavy earth moving cachinery will be
belongs to contractor. ‘And the same will be withdrawn
after ooupletion of opencast mining l.e. 201%: T h a
radaining 15% of hesvy sarth moving fleat will remain as
such foy nandling of ROM for gquality control and despatch
purposg at ore Yard and will be withdrawn only after 2076,

8752 WURK~SHOP AND GARAGE -

Work shop will be demglished by 2076, when all Lathe
machina, drill machine, grinding machine, bending machineg;
welding transformer and 1ight wvehicles will be withdrawn,
sfter cessation of upderground mining activities at the

and of third term of lesse.

8.7 23, WITIDRAWAL OF WINDING ENMGCINE /HOISE ARD UNDERGROUND
MACHIRERY =

Tha underground machinary whieh will ba utilized im the
unaerqground mining will coneisc of LHD, Dump truck, EIHCO
loaders, King hole drill machine, Wagon drill, Mina gar,
Trachk, Leocowmctive, Jack Hammer drill, Jim Crow, Screw
props, CroSg bars, Mines Pumps, Fneumatis shipper, MHine
Cables, Switch gears, illumination bulb/bar light ata.

All the above egulpoents can ofly be withdrawun after the

explry of the third term eof mining lease by 2076.

6.7 .. SURFACE PIFE LINE FOR DEWAIERING THE UNUERGROUND MINES
AMD FUMPS OF ETF PLANT =

These equipents can-also be withdrawn ocoly at the end of

I \ third tTerw of mining lease i.8. 2076.

~ Reag, Hu.-nnp
“__f%{z; ﬁ“iﬂ:ﬁ CORPORATION LR TED F——
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MINE CLOSURE PLAN
6.7.5. SURFACE SUB=STATION =

Surface sub station will be demclished and gonductor ,
Bwiteh gears, busbars, UCB's, ACB's, Transformer, oyer=
head lines, Cables will be withdrawn only after the end
wf third term of olning lease i.8. after I076.

BT by IIME SCHEUDULE FOR WITHODRAWAL OF MACHINERY AND EQUIPHENTS =

TABLE NO.37

81, : Year of |
P MACHINE & HEQUIPMENT i AN

]| 1) | Heavy earthmoving machinary of the 2016
)

QuUarcys
i 4] | Surfage Loader/duspers for gquality 2076
| [ contgol.
| @& | Opencast pusgs 2076
il : BleotTical equipnent in the gquarcy zq?ﬁ
| Other surfacial eléctrical sguipeent 2076

dicludling transpisgion line.

|
¥
|

&) Underground drilling/losding/trans- 2TE
porting/hoisting machinery.

T 1 surface winding installation 2076

8] Underground pusping 2076

%) | underground Electrical 2076

10 F.an 276
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TIME SCHEDULE FOR COMSTRUCTIUN OF STOHE EHBANKMENT ARTURD
HASTE LUMP 1=

Toral run length of ultimate waste dump will be 1400 M.
Every year 150 & lenuth stone subankment will be laid
around waste dump to complete Che job by 2016,

TIME SCHEDULE FOR MANWPONER AND OTHER RESOURCES REQUIRED
FOR ,IEJ]H’I.ETIM OF PROPUSED JOB :=

A1l the abandemment jobs being taken up prior to final
glosure L1.e. 2076 like Svones barricading; plantation,
other industrial infrastructure demolition will be
carrisd by wining personnel with Tthe help of neavy earth
moving eguipoants during the pericd when mine is runhing
and subsequently l1.e. after closupe im 2076, & 4dkelaton
etaff togethar with HEM of contractor, balance activities

of abandenment will ba coaplated.

Jary,

Regd. Mo, ROP/CAL/239/96/4
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1. ABANDONMENT CO8T (-
v 3P o8 COST OF PLANTATION :=

a8 alrsady Etated variier, 31,500 trees will Le planted
3t wadtiae fump and nuGc-dumping area for the purpoee af
reclamation. ¥The cost of sapling, planting and subge-
quent trestment and gare for Two years will be Rs.35/cree.
flange ToTal codt of PLANTATION will ba Rs.1] Lacs.

Furthey, spart from sforestated plantation expanses,
additional axpenses of about He.10 Lacs will be incurred
for panching, terracing and makinyg gullies st duaps re-
guired for plantation.

7.2, COST OF PERMANINT BAIRICADING OF EXCAVATION /DEPRESS fon/

WATER RESERVGIR -

T 1, ARG URD OPEN CAGT WITH STONE WALL =
Lengtn 9f barricade . Ve 1200 M

cosf/Metre leangth of (9.5 M thick = 1 .M helght) = As.280/-

Total Cost ‘i 4 " B5.3.36 Lacs.
TeZuds ARUUNL SETTLING POND WITH STONE WALL =
Length of bayricade PRl i 200 M

Dost/Hetre length of (0.5 M thieck % 1 M height) = Rs.280/-

Total COETC [ E RE 0. 56 Lags.
i e AHGUND E T P WITH STONE WALL =

Lﬂ-“';m af Barricade L] Tw 200 W

Cest/Metrs length of (0.5 M thick x | M heignt) RE.280/=

Total eost i i Es.0.5% Lacs
Tededa EITHEH IDE OF WASTE DUMP WITH STONE WALL =

Sest/Matre length of (8.5 M thick x 1 M helght) Rs.ZBO/=

Total Cost - A HE .3.92 Lacs

T = FERNRD L LOYS CORPORATICN LIMITED

K. Pujari,
Read. No, ROP/CAL/239/98/A
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7:.2.5. EARTH PILLING UF STEELING FOND AND E T P -
uantity of earth reguired Ffor Filling s 4000 M3
Loading, transporting & unloading cost/M3 .. BE. 100/
Tﬂtll Eaﬂt N e & @ Ra .4 Lace .
7248, BARRICADING FOR UNDERGROUND WORKING AREA -

{1) cost of plugging of 2 shafts and 2 winzes with 0.25 M
- Ehigk R C ¢ slab of 14 5q.M. for shaft and 9 Eq.M.
For Winze =
Tetal guantity of RCC slab (28 + 14) = 46 5q.M. = 12 ¥3

cost/M? of Roc slab = = Rs.6,000/=
Total cesc - ® . & BE.Qs72 LIES+

(ii) cost of erection of underground pillar to prevent
Subsldence =

Total strike length of ore body = 235 M.

&M rib pitliars will ba lefr after every 30 M strike length
i-8. about & nes. of pillars will bs required to be lefE.
UL of these pillare, it is believed that hard ground wiil
be encountersd in half the strike length of oras body with
fard and competent foot wall and hang wall. Along with rib
Fillar a5 staced above, sill pillar of 5 M thick wiill also
be 1efE 30 M apart. In this FroceEs 25% ore will be 1BFt
ik Che umlarground. However, 50% of the Pillars may bae
weak enocugh to provide any kind of Bupport te wall. Henca,
tha same 8hall be replaced with artificial Plllars which
Wiil be constructed of rock pisces aleng with cement sand
Rixture. bDuring che third tewm of mining lease, ora.
depreéssion will only be For one level of 30 M gepth in which
€ nos. of artificial pillaras of 5 M X 6 M x J0 M will be
constructed i.a. 900 M [Stone § Sand Cement). Cost of
Placement will be RE.580/M3 and thersfore ths cost of piliarx
.t" will be around Rs.5 Lacs. Eight such pillars sraction during
i\h]ﬂl. third verw of lease will mean an expenditure of He.d40 Lacs

fugd. Ko, ROP/CAL/238/#fRCHi@ately) . These support pillars will be in addition te
.H--rm-__ --—r?'-::_-.-::uvm "_:._-Rﬁj .Ia'_n'-I::"l’E Lﬂclﬂftﬂf?ﬂriclﬁ' LIMITED %
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barrier pallay of 40 M that may have to be left batween
ulclmate guarry bottom and cousencenent of first working
level in the underyround working.

7ads COST F STRENCTHENING OF STOURM DRATIHN & GARLANDG DRAIN 1=

As Stated earlier, total rusning length of storm drain

and garland drain will be about 200 M. It is axpected

that during third cerm of mining leake, another 200 M
length will be auded to enables the underground pumped
water Lo bo drained. 'The cost of such stobes PiEtening

with cement jointing a% described above will be
Rs.1000/Metre lenyth and che total cost againgst 1000 metres
running length is expected to be R 10 Lics.

T4, CLET OF BIO=-GROWTH OF WATER RESERVOIA (PISI-CULTURE] :=

he aguatic Ffaunz propoped For breeding in the watger
reservoir of pghlmtanyar guarry after the axplry of the
third term of lease pariod, namely fish, torteise, prawn,
€rap, water duck Together with aquatic flora for develope
ing a vibrant bic-diversity in the guarry area of nearly
4.5 hectares will cost abeut Re.10,000/- per hectare

which will mean an expenditure of BE0.85 Lags.

0
'q ) * j“]-ll
20, Na. HDFJCALREB.-‘BEM
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TSk SUMMARY DETATLS OF APAND ONMERT COST IS5 CIVEN IN A

LTABLE SEHTIUNED BELOR =

TASLE HO.38

Particulars Unit

Odancity
of work

£ OST

-

Rate/Unit
{ RS . )

|t. Plantatlon werk Nos .
| [Ho. of Plants)

[ 1{a) | Benching, Terracing ) Lump
and making gullies B
[ | ior plantation work

| 2. | FErmanent ﬂnrricading-

iiin:l| Around opancast | ™
With Stone wall.

| 2lb] | Around settling pond | M
| | Wwith Bcone wall.

2iel Around ETP and part M
| | =f tailing pond with
BEftona wall.

| 2(d} | Either side of waste | M
dump with stone wall.

I
| 2(e) Earth filling of settd M3
[ 1ing pond and ETP Planc.

| Etfbi Barricading for ufgr.

| WoEking area =

. = Flugging of shaft &
| | winze with 0.25 M
Ehick ROC Blab.

| | = Erection of ufgr. Ji n

i

|

PlLllaz with stong
| wall to prevent
Bibsidenca. {

| T strengthening of M
| 8torm drain and
[ garland drain with
I | Eouldar pitehing &
celent, sand jeinti

LI
i ¥ Bio-growth of water

Heact.

31500

1200

200

200

1400

2000

12

7200

1ong

35

287

2830

280

280

100

6000

560

1000

100540

11.0C

10.00

3.38

0«56

058

3.532

4.00

0.72

40 .00

18.00

Tot al Eﬂqg

{As.i (=3

reservoir (plsi-
A
. K LA |

Fulture)
TOoT ¥i
Regd. No. ROP/CAL/Z39/BAIA ALty

l 54.87
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FINANCIAL AwaURANCE ;-

A8 far as Flnancial Assurance is concerned, the sntira
Burface area Of the mining leaSe will be put teo use

i.9s 23.800 hectares or 2B.8lacres and no land area oit
of the saild leaske area o considered a8 Fully reclalmed
and rehabilitated. Hence, Financlal Assurance will be
23,800 hectares and at the rate of Rs.25,000 per hectare,
total Financial Assurance cost will be Rs.5.95 Lacs.

(Fleasa refer Page He. 278 to this sffect necessary
THELE is enclosed, as Area for Flnancial AssSurance.

R

. ‘_ﬂi ﬂﬁ-_,

r;.»u-?mﬁm—rf
Chief Controller of Mines
WG S =g, AT,
Man Bureau of Mines, Nagpur.

Er

Rood, No. ”ﬂpfﬂﬂma&fsau
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FACOR

AHROME ORE MINING DIVIREION

23:9.: 2005

This is o certify that the Mine closure plan of BHIMTANGAR CHROMITE
MINES complies all statutory rules, regulations, orders made by the Stale or
Central Government, Statutory Organisations, Court etc., have been taken into
consideration and whenever any specific permission is required the lessee will
approach the concerned authorities. The lessee should also give an
undertaking to the effect that all the measures proposed in this closure plan will
be implemented in a time bound manner as proposed.

(ASHOK AGRAWAL)
Chief Executive {Mines)
Ferro Alloys Corporation Limited

APF

HEGD DFFICE DLF NAGAR RANGH - TE6135, DIST - Bragias (GRESA), P 240272 240320, E-MAIL ois_lncorccp@sanchainet  FAR 0 TRAFADE
ERANCHES SHUBANEZWAR BOMEAY CALCUTTA, MADAAS MEW DELH: NAGPUR YISAKHARATHAM



"\.\H

S

PLANS & SECTIONS

L™ ROPICAL " ARy




| o

e 280
BT AES AR PROGRISSIVE
MINE CLOSURE PLAN
10.0. PLANS & SECTIUNS ETC. i-

Br————

Hecesgaryy Plans & Sections prepared for Chapters

12,3 & 4 are shown in VOLUME - 2.
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.A.HHUJLL WATER BALARCE OF THE STUDY AREA u
| For Live Stuck Aannwal Precipl-
5 tation owver
0.035 MCH catchment area
131.595 M “
For dowastic use
‘ 1 .560 MCM AMUAL Ground water W
' - draft |
, £5.137 MCH
For Irrigation !
I, Qe 600 ®MoH ' Losdes dga Lo BUrs-
face tun off, Bva-
poration, evapos
transpiration ard &
Irnr Inn._h.strh: ] interception.
| Hines
152.377 MCM
20 . 656 MCH
h SUub=surface Lon=-
soon  out-flow ! |
2260 MCM &
o e S T e
T Anfival rain fall re ToE
Total ground water {12.232 HCH)
ragharga . *
Sub-surfage ground water
(33:228 NcH) out flow during monsoon

{ 2+ 280 MCH)

-

Annual mines pumped out
= 35.228 MCM WELAE

(20,656 MCH)

{11 TSLAL WaAlER RECHARGED
To THE GRCUNHD.

= 235.137 MOCH

(2 ANHUAL CROUND WATER 1
ERAFT .

{3} BaLANCE STORZD WATER
WAILASLE FOH USEAS.

} = 10.0971 HCH

Regd. Mo. ROP/CAL/239/9014
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