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The Member Secretary, d_,,f_,,-J'c:'R"- b
Kerala Coastal Zone Management Authority, -_F_ﬂ_'__,_,.:-'""'f - '1'5:,.1 &
Sastra Bhawvan, Pattorm " “'ﬁ-a 3
Thiruvananthapuram- 895 004 L L}\}Trﬂ
Fhone Mo: 91-(0) 471-2548258, 2548210 A s =~

Fax: 91-(0 471-2342111

Sir,

Sub:-Application for Clearance under CRZ Notification (Submission of Form-T,
Mining plann and CRZ Status repert etc. for the proposed EIA study) tor
renewal of Mining lease for Mining of Beach samd minerals of Mineral
Separation (MS) Unit at Kerala Minerals and Metals Lte, lease Block No. HI-

o r——

regd.

The Kerala Minerals and Metals Lid, Chavara (KMML) is & Kerala Guverunent ,
undertaking engaged in Mining and processing of beach sand minerals located at
Chavara, Kollam District, Kerala. The Kerala Minerals arsd Metals Lid was formed in
1972 by takidg over the Mining and processing business of M/s. F.XP Minerals,
which had been mining beach sand since 1%32. The Mineral Separation (M5) Unit of
tha company employs about 450 persons directly and about 800 persons indirectly
for mining activiies.

The mining scheme for KMML for mining ol beach sand deposits is by dredging.
Minerals like Imenite, rulile, zircon & sillimanite are produced and taiings '
gemerated will be used for refilling the dredge pond to reclaim the mined out 2reas.
The end products from these minerals fnd various uses in a variety of industrics
like - paints, ceramics, aero space industry, atomic energy, delense, submaring,
under sea pipe works, Jewellary, Titanium mmetal, Zircanium metal cte.

Indian Burcau of Mines has already approved the minng plan for mining and I
processing of Sillimanite. In connecton with CRY Clearanre, we have already '
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received the status report from CESS (Center for Farth Science Studies) -
Thiruvanathpuram, Government of Kerala, approved agency for the same.

As minerals like Tlmenite, rutile and zircon are specified as Atomic Minerals in Part
B of the first schedule of the Mines and Minerals {Development & Regulation) Act
1957, we have already submitted application for approval of mining plan to Atomic
Minerals Division of the Department of Atomic Lnergy, being the competent
auth uﬁ’r;,.f to approve the mining plan for three minerals and is under process,

A lease deed was executed by KWMML with Department of Mining & Geology in 1985
valid for a period of 20 years. On expiring of the lease in 2005, we applied for
renewal of the same. After various stages, Government of Kerala vide G.O. (M5) No:
175,/2010/10; Dated: 12/08/ 2010 and subsequenty amended vide G.O. (MS5) No:
214/ 2011/10); Dated: 24/10/2011  has approved renewal of mining lease subject to
the condition that ELA study has to be conducted.

The proposed mining leasz arsa does not come under “Forest land”.  Tailings
generated in mining will be used to refill the mined out areas. No effluents or solid
waste are generated during mining operation.

As part of renewal of our mine lease, we propose to carryout ElA study for the
ahove mentonsd block e KMML Block Mo: Il The total lease area is 88113
Hectares., The consultant for this study is CSIR -NIIST, Trivandrum, which ie a
NABET accredited ElA consultant, a Covernment of India organization.

We are herewith enclosing the following documents seeking Clearance under CRZ
MNotfication, 2011

a) Form-1 (As per annexure-IV of the notification), which includes proposad
TOR, ;

b} Rapid ELA repert including marine and ‘errestrial component: Form-1
includes TOR detailing scope of work for the ELA studies, This TOR includes
marite & terrestrial ecological survey.

¢} Comprehensive EIA with cumulative studies for projects in the sirelches
classified as low and medium erading by MoEF based on scientific studies
and in consultation with the State Governmer s :

The comprehensive ELA shall include management measures and post
pruject moniloring plan which address measures for coastal erosion
management. The draft BIA study repor: will be presented in the public
hearing and views and suggestions of the affected people will be
addressed in the final EIA before submission for appraisal.
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d) Disaster Management Report, Risk Assessment Feport and Management
Plar: This will form part of the draft ELA report.

€) CRZ map indicating HIL and LTL demarcated by CESS (Center for Tarth
Science Shidies) - Thiruvanathpuram, Government of Kerala, approved
agency for the same in 1:4000 scale.: Enclosed

f) Project layout superimposed on the above map indicated at (¢) above: Not
applicable.

g) The CRZ map normally covering 7 km radius around the project site:
Enclosed.

h) The CRZ map indicating the CRZ-I, I, TIT and IV arcas including other
notified ecologically sensitive areas: Enclosed.

i) Mo Objection Certificate frum the concerned State Pollution Control Board for
the projects lr:m'-nhring discharge of effluents, solid waste, and sewage: No
effluents / Solid waste or sewage is generated due to this project. Hence this
clause is not applicable for this project.

i) The approved mining plan from TBM : Enclosed

On hearing from you, we will be glad to send the copy of Form -| and aforesaid
documents lo the other appraisal committes members,

Hope, you will consider the above propaosal positively.
Tlﬁnk:ing you in anticipation,

Yours faithfully,
For The Kerala Minerals and Metals Ltd,
: § by 5 | =
L dal i e :
b i o P.Michael Vethe Siremony JAS
Muugmg Director | Mﬂunginﬂ Direcior

Encl: i). Form-1 with TOR
ii). Mining Plan,
1i). CRZ status report involving demarcation of HTLLTL ard CRZ-LILIL and TV

iv), CRZ map normally covering 7 kin radius around the project site.
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FORM- 1
(For sccking clearance for project attracting CRZ notification)

EMML BLOCK NO: III
(T Rasie Tnformation

MName of the Project @ Benewal of Mining lease for Mining of Beach sand minerals
including roechanized dredge mining at KMML lease Block No: I covering an anca of
£85.119 Hectares in Kollam District [GOUMS) MNo:  1732010d0;  dated:,
Thinuvananthapuram 12/08/2010]

Location /site t ChavaraPanmanaVadakdmmthala  Villages, Chavara  {Post),
Karunagapally (Taluk), Kollam (District), Kerala (State), Nearest
Railway Station: Karunapapally (10 KM), MNearesl Adrpori:
Thiruvananthapuram, International Airpor (71 KR,

SLNo | LONGITUDE LATITUDE

1 T6°31'10.20°E G"1'5. 52N

2 76"312042C A | BUSSUR AR
3 TH 3122 44°E G"14.80°N

(4 76"31'26.04 'E(K ovilthottam Church) | §°59'43.44"N

Alleruatives under cousideration ; There iz no scope of selecting alternative land
as this arza is sclected based on the explomation
done by Atomic Minerals Directorate (AMD]]
Also this block 15 allocated for mining of heavy
minarals by Covernment of Kerala.

Typical Analysis of mineral sand from Block Mo, LI

Wt %
Mineral Beach Exin
Thrmenite 29 14%
Leucoxenc G.10%
[omile 2.54%
Zarton 2.56%
Sillimanite 4.463%
Kyanite 0.15%
Momagile 1.43%

Silica 54.43%
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Size of the Project s The total catenr of land in Dlock Mo; 1l of KMML is 88.119
= District : Kollam
= Taluk : Kanmagapally
= Villages : Vadakkumthala, Chavara, Ponmann
= Block -
=¥ Survey Mo 1w (21, 31 o632

= Areain Hectares ; 38.119

CRZ elassification of the aren: Being a pram panchayst the CRZ other than CRZ T and
CRZ TV is CRZ 1l. Tha seasonal beach between the HTL
and LTL imterlidal zone), wherever it is present, Is CRZ |
(B} The mangroves are CRY 14, The waler bodies and the

bed are CRZ TV, Mangroves (CHZ 1A) are nol in the
active mining area.

Expected cost of the project: - Mo capital inveslment is envisaged as we are going to shift the .
exisling dredger and pre-concentration plants (o the proposed
new site,

Coantzct Information: MAMAGING DIRECTOR
{Administration) THE KERALA MINERALS AND METALS LTD

Sankaramangalam, Chavara,
Eollam, Kerula
Pin: 691 583
E-mail: kmmligmd3.vsnlretin
PhomeMo: +91 476- 2586722, (2686722 to 2586733)
Fax Mo: (M76-2680101, 2686721, 2652400,

Officer- in- charge:  Georgekutty Thomas, HOD (MS), M.S. Unit

fl'a:h:lical]n " THEKERAT.A MINFRATS ANDMETALS LTD
Phone No: 0476-2680047, 48 ; Fax No: 91-476-2686442
Mob: 9496012546




{T) Activiry

7 of 211

1. Construction, eperation or decommissinning of the Projeet imvolving actions,
which will cause physical changes in the loeality (topography, land use, changes in

water bodies, ete.)

Information'Checklist
confirmation

l_EqNu ¥

Yes'No

1.01 Permanemt  or  temporacy | Yes
chenge in land use, land

Derails  thereof  (with
quantitiesirates, whercver possible) with
spuree of information data.

approsimate

Temporary change in land use. Almost the:
enitire mined out arsa shall be reclaimed to a
planned original topagraphy by reliling the
dredge pit with the reject sand from the pre
concentraion and from the M.S Plant ia order
to lun the sarme to an acceptable alternalive
land n=z.

Reclamation of land affected by mining will
w0 hand in hand with mining operations.

COVCT or topography
meluding  increase  in
intensity of land wse {with
respect to locdl land use
plan)

(102 | Dtails of CRZ| Yes
classification a5 per  the
approved  Coastal  Zone
managament Plan?

The mining sites have CRZ 1B and CRZ TIL |
Being in a prama panchayat, the CRE other
han CRZ T and CRZ 1V is CRZ [T The
spasonal beach between the HIL and LTL
(intertidal zone) is CR7.1(B). The patches of
mangroves (though not mapable here due to
seale limitations) are CRZ TA. The watcr
badies and the ked are CRZ IV, In the
sites,

proposed Mg there are nod

IMANETOVES,

1.3 Whether bcated in CRZ-1) Yes
areaT
18)

(CRZ

The seasonal hewch betwesn the HTL and
LIL (irte-tidal zone) is CRZ T (B). Far of
mining site is in CRZ 1B,
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1.05 Dreation of rew land uses?

1.0¢ | The distance from the CRZ-| No The mining activities shall bz carried out by
I aress. leaving a buffer zone of 51 m awsy from the
HTL i.e. Sea wall, wherever it iz applicasle.
Part of mining is from CRZ [B {mtertidal
L.
1.05 Whether located witkin the | No 2
hazard zone ds mapped by
Minstry of Envircnment
and Forests! Mational
TDlisaster Management
Authority?
1.06 Whether the arez is prone 0 | Yes — Cyelone, earthquake } Moderate
cyclane,  tsunami,  tidal —+ Tasunami I Prong
SUFEE, subduction, —+ No canstruction
earthquake etc.?
However, specific emergency plans will be
laid dowa before working in this Black.
I 1.07 | Whether the area is pronc| No
for saltwater iﬁg:rmif-‘?'
1.08  Clearance of existing land, Yes Land (21040 acres is in possession of
repetation and buildings? EMML) neads nominal clearance of
homestead area with coconut cultivation,
barren land. There is no forest land.
The place of -waorship, burial ground,
educational institutions, cenals and other
public utilities will be excluded from mimng.
Yes Ta post mining phase, reclaimed land would

he suitable for
sgriculture, snd housing. Howewver, the
detailed plans for land utilization will be
worked oul with the consent from State
. Guvcnmm!..

tourism  development,
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L11

Pre-constreclion
nvesigations 2.8
houses, soil testing?

bore

|Y¢3

The mineralogical analysis is based on work
done by Australian Mineral Development
Laboratories {AMDEL) for KMML in 1577.
AMDEL’:s computation 15 based an
prospecting wotk done by Dr. Rao of AR
in 1972 & 1973 -1974. This was based on
data for 245 heach bore holes and 236 bore
hules in casteen extensions. From these data,
the average composition for the whole bluck
was caleulated as per the table given below.

Mining is limited to a depth of Bmt below
5L, Betwean Rlock No-l & Block No-3,
the intervening plot hes been mined by
dredginz to a depth of $mt below MSL by
lndian Rare Earths Litd for the last 15 years.
Hence the deposit is well known and there is
no need for further prospecling. 5o nu
exploration programme i3 envisaged.

Tvpical Analysis of mineral sand from Block
Mo 1T

Wit %
Mineral Heach Exin

[lmenile 20,14 %
Leucoxene 6,10 %
Rutile 2.54 %
Fircon 2.50 %
Sillimanite 4,63 Yo
Eoyanite 0.15 %
Monazize (43 %
Silica 54.45 %

1.11

| onstruction works?

Mominal construction of shiftable pre-
construction plant very close o dredger for
improving the mineral congentrate, so {hat
hulk of the sand can be discarded sl the site
and this sand can be used for back filling the
dredgs pit.

ir
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1.12  [Demolition works"? Yes NWominal demolition of company’s ucyuired
old houses.
The place of worship, bural wruuind,
educational institutions, Canals and other
public ulilitics will be cxcluded from mining.

113 [lemporary sites used for| No Mo construction of houses.
ronstruction works o
housing  of  construclion
workers?

1.14 Wbove ground buildings, | No There will not he surplus excavated material
tructures  or  earthworks as the same i needed 1o reise the dredged
meluding  linear  structures, mined out pit to prigiaal level.

t amd fill or excavationy

1.15 EJr.dﬁrgmund woarks| No i
neluding miming or
lunneling?

1.16 [Reclamation works? Yes The ming pit will be reclaimed

: simultanequsly by the mine rejects.

1.17  |Dredgingreclemationland | Yes For dredging the portion of the deposil away
filling/disposal of dredged from the heach, the company proposes Lo use
rua!crial etc.? 4 combination of ponteon  mounted

submersible pump (50 TP capacities) and
cuter suction dredger powered by diesel
poncTator:,

[1.18  [Offshors structures? No

1.19  [Production and | Yes Ma chemical process involved.
manufacluring processes? The concentrate from pre-concentrator 1S

treatad in the old MS Plant by physical
separation of desired minerals.




11 of 211

130 Faciliies for  storage of) Yes The pre-concentrate will be transported to|

rgode or malerials? Mineral Scparation plant on day Lo day bagis.
The rejects will be dumped back for
reclametion of the mined arsa.

771 Facilies for treatment or)Yes In this block, mining is proposed by inland
disposal of solid waste or mining using pontcon monnted submersinle
iguid effluents? pump and by mechanized dredge mining

Dredge mining with a cambination of
pontoon  mounted submersible pump und
cutter suction dredges. Mo overburden ar
mineral rejects are encountened in dredge
mining and pre comuentiation arc, About
5504 fo 45% of the raw sand is rejected as
tailing in pre concentration noeration. This
mineral is used to mefill the back side of
dredping pand as the dredpe maves forevard.

|72 [Facilities for long term| No
housing of  operational

aworkers?

12% |Mew road, rail or sea traffic ™o Existing xachcha rozd will be used for|
during  construclion  ©f transportarion of beach sand, concertraie
pperation”? generated from pre concenteator plant to old

mineral separation  Plant, situared 8T @
distance of 2 Km.

124 |Mew road, Tail ar| Mo
Lvaterharic or other transpon
infrastructure including new
ot altered routes and stalions,
ports, airports etc?

125 |Closure or gdiversion of Nu
xisting lransport Toukes or
infrustructure leading  to
“hanges in trallic
movemenis’
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(126 | New or diverted | No
transmission Iines of
pipelines?

127 [mpoundment,  dsmming, | No Mo change in waler guality is expecied
culverdng, Tealipnment oo because no chemieal are added 1o the water
pther  changes 1o the system during dredging, Water fram the
hydrology  of walercourses adjoining canal will be used to form a pond
or aquifers? in which the dredge ) pontoon mounted

B submersible pump will be floated, water used
in dredge and pre concentrator will be Te-
circulated back 1o the pond. However,
hydrologieal study will be curried out in the
area as part of EIA study.

128 [tream and river crossings? | No

170 hbstraction or wansfers ol Yes Water supplied by existing nearby T.5 Canal
ater form ground or surface for dredge! pontoon mounied submersible
Fum'? e

130 [Changes in water bodies or| No Insignificant changes in hydrology because

e land surface affccting of dredge Mining.
Arainage or un-ott!

[1.91 [Tronsport of persommel or Limited
materials  for  construction,
pperation ot
Hecommissionng?

132 [Long-torm  dismantling  or) No
ecommissioning o
pestoration works?

133 |[Ongoing  activity  during| Ne
Hecommissioning which
could have an impact on the
animnmnnt‘! | |
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154 [nflux of people to an arca in| Low About 30 warkers will be taken tempaorarily
pither temmpurarily or from the areas nearby and will attend duties
permanently? as required.

1355 | nroduction  of  alien]| No

specizs?

136 | Loss of nafdve Species of Mo
genetic diversity?

137 | Any other actions? No

2. Use of Natural resources for construction or operation of the Project (such as land,
water, materials or energy, especially any resources which are noen-renewable or in

. short supply):

8. Nn. [nformation/checklist confirmation Yes/M™u

Details  thereof  (with

uantities/rates, whercver possible) with

ganrcee of information data.

-

approximate

51 | Land ecspecially undeveloped or No
agricuttural land-(ha)

72 | Water (expected source & competing
users) unit: KLD

In the case ol dredging, the mining area is
away from the beach bul close to the T.E.
Canal and canal water will flow in to the
diedge  pond  through  the harmier  as

seepage.
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Minerals (MT)

Raw sand production lnknd Bleck T {in

MT)

Year UDredze Diredge Total

Combing-1 Combine-2  Inland
Production

Yearl

(2012-13) 2,00,000 2.00,000 4,00,000

Year 2

(2013-14) 250,000 250,000  5.00,0HH0

Year 3

70 14=15) .80,000 3,80,000 760,00

Year 4

{2015-16) 400,000 400,000 8,00.000

Yeir o

(2016-17) 4,00,000 400,000 8,00,000

24

Consbruction ::m:ﬁul -
ageregates, sand / s0il (expected source
MT)

stone,

MNa

Farests and timper (sourcs — MT)

™o

Fnerey including electricity and finels
(source, compating sers) Unit: fuel
(MT), energy (MW

Yes

Electricity will be available trom state
Elsctricily board for the opetation of pire-
concenteator at & total connected luad of
250 W. In the case of pontoan mounted |
submersiole pump (DT M) operation,
source of energy will be from Diesel
operated DG sef WMEYA at a total
connected loud of 3850 KW,

Total connectad load is approximately 4&7
W, muaximum demand will caome arcamed
375 KVA.

Twi numbers dredge propased to be used
will be powered by & diesel engine giving
308 KW each.

Any  olher natural  resources  (us2
appropriate standard units)

i

10



3, Use, storage, transport, handling or
could be harmful to human health or

or perceived risks to human health.
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production of substunces  OF materiak, which
the environment or raise concerns about actual

| 7

5.No. Iui‘mnmtiun;’fl‘huclﬂht confirmation | Yes/No | Details thereof (with
approximate quantiticsirates,
wherever possible) with source
of information data.
3.1 Use of substances or materials, which | No %
ire hazardons (as por MSIHC rules) to
human healith or the emvironment (flora,
fauma, and water supplics)
32 Changes in occurrence of discase of MNu
Tact dipease vectors (g insect or
E\'ﬂt&[ bome disenses)
3.3 W ffect the welfare of people eg. by No Maost of the residents have left
changing living conditions? the area as their lands have been
purchased by EMML.
EF! Wrulnerable groups of people who could | No
be affected by the project e.g. hospital
patients, childrén, the elderly cte..
EE Any other causes, that would affect -

ocal communities, fisher folk, their
livelihood, dwelling vnits of traditional
local communities etc

1
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12

4, Production of solid wastes during construcfior ar operntion or decommistioning
(M T/month)
YesMNo | Details thereof {with |
approximate  quantities/rates,
5. Mo. | Information/Checklist confirmation wherever possible) with source.
of information data
4.01 Spoil, everburden or mine wastes Mo About 55% w0 83% of the raw
samd i3 rejected as tailings in pre
concentration operation. This
material is used to refill the back
side of dredger’s pond as the
dredge moves fonward.
[ 4.02 Municipal waste (domestic and or| Mo No.colony. Only two offices.
commercial wastes)
4.05  Hazardous wastes (as per Hazardous [ MNo Monagzite, the redioactive minerul
[Waste Manzgement Rules) is disposed otf as per a procedure
approved by  Atomic  Energy
Pepulatory Board.
4.04  IOther industrial p-r{_'rl.‘E'-SS wasies Mo
405  Burplus product Mo
406 [Pewnge sludge or other sludge from Na
 pfMwent  treatment
407  Construction ordemalition wastes Mo During land clearance,
generation of derbies off acyuired
building will be minimal and the
same will be used for back
filling.
4.08 Redundant machinery or equipment | No
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Ta403 | Contaminated soils or other materials | Mo =1
310 |Aercultural waste No
4.11 Other solid wostes Mo
L . |
&, Eelease of pollutants or any harardons, toxic OF NOXOWLS substances to air (Kg/hr)
Details thercol {with
; appruoximate guantities/rates,
. No. | Information/Checklist confirmation Yes/No | wherever possible) with source
. of information data -
5.1 Emissions from combustion af fossil | Mo
fuels from stationary o mobile sources
52 Cmimsions from production proesses Mo Dug o wel process, there will net
: bhe amy emissons.
| |
5 T —sione from  materials  handling | Low Dradping will uot produce any
including storage or transport dust or fumes. The loading and
unlosding operations also do not
produce dusl because the sand 13
wel.
Trcking routes will be spraved
manually with waler to prevent
dust generation.
54 Emissions from construction activitics | Limited | Emission from diesel ::ng_hmsdE
including plant and equipment to operation of pontoon mounted
submersible pumps, dredge and
Earth moving equipments will be
minimal. As the impact 15 very
minimal, the ooly mitigation
measures propesed is improved
maintenance of engines of trucks
and other mining machinery.

13
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5.5 Dust or odours from handling  of | No o odours. Dusting will ke
naterials  ineluding  constucticn minimum because the zand being
materials, sewage snd waste handled is free of dust and is
moist. Trucking routes will be
spraved manually with water 1o
prevent  dust gencration, i
necessily arises.

E.b Emissions from incineration of waste | Mo

57  Emissions from bumning of waste in| No
open. nir (&2 glash  materials,
construction debris)

3.8 T missions from any other souTces -

. Generation of Noise and Vibration, and Emissions of Light and Heat:

8. No. | Information/Checklist confirmation YesNo | Details thereof (with
approximate quaniities/ rates,
wherever possible) with souree
of information dats

6.1 From operation of equipment ¢.. Minimal | No major change s expected in|
engines, ventilatien plent, cruchers noise levels. The increase in

sound level will be only from the
engines of dredge, tucks and
wheel loaders uscd to handle the
raw 3and, concenteate and waste
sand. There will oot be any
residential  house near  the
working area. Noize will be kept
to (he minimum by proper
maintenance (sturdy foundations
and harriers) of the dredge and
gther mining machinery.

1L
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[62 From industrial or similar processes Mo Low znd limited due v working
maotor only,
6.3 From construction or demolition Mo From demolition of an.:quim:'i_

houses, it is nominal.

6.4 From blasting or piling Mo No drilling or blasting,

6.5 From construction or aperational traffic | Low Mansgement plans  shall  be

suagestsd as part of R1A
5.6 From lighting or cooling systems Na
[ 6.7 From any other sources -

7. TRisks of contamination of land or water from releases of  pollutants into the ground
or into sewers, surface waters, grou ndwater, coastal waters or the sea:

5. No. | Tnformation/Checklist confirmation | YesMNo | Details thereof  (with]
approximate quantities/rates,
wherever possible) with souree
of information data

7.1 From handling, storage, use or spillage| Mo The radioactive material,
bf  hazardous materials Monazite shall be disposed in
trenches and topped with Silica
rich sand in accordance with the
puidelines  prescribed by e
AERD,

Seepage water Trom canal usad in
dredge and pre concentrator will
be re-circulated back to the pond.
Wo change in water quality is
expected bocanse no chemicals
are gdded fo the water sysiem
during  dredging and  pre
B | | concentrating.
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(72 From discharge of sewage or wther| No
ffluents to water or the land (expected
made and place of discharge)
7.3 By deposition of pollutants emitted to| No
lair into the land or mto waler
1.4 From any other sources Mo
1.5 Iz there o risk of long term huild up of | No
ollutants in the environment from
hese SOUrCes?
 SEE—

4. Risk of accidents during construction or operstion of

Luman health or the eavironment

the Projeet, which could affect

5. No. | InformationfChecklist confirmalion Details therenf (with
approximale quantitics/rates,
Yes/No | wherever possible) with source
of Information data
8.1 From cxplosions, spillages, fires ec| Mo Mo vse of explosives. Fire fighting
from  storsge, handling, use of precautions will be plamned to
producsion of hazardous substances implement 2s per the guide lines of
DGMS  cirenlars  for  Mining
hachineries.
8.2 From eny olher causes Mo o
[ 8.3 Cculd the project be allected by natural Yo —+Cyclone, earthguake } Moderate |
Jisasters causing environmental damage — Tsuniemi 1 Prone
c.g. Floods, earthquakes, landslides, —+ Mo construction
Fl{mdhum erc)? However, specific  cmergency
plans will bz laid down befors
‘ warking in this Block.
- 1 -
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¢l a8 conseguential development) which could

lead fo environmental effects or the potential for cumulative impacts with  other
cxisting or planned activities in the locality

i Details thereof {w'rﬂT

S No. | Information/Cheeklist confirmation | Yes/No | approximate quantities/ rates,
wherever possible) with source
of information data

9.1 Lead to development of supporting

Facilities, ancillary develupment or| No
development stimulated by the project
which could have impact on the
envirgnnent ¢.g:

« Supporfing infrastructure  (roads,
power supply, waste or waste waler
treatrment, e1c.)

« housing development

- gxtractive industries

+ supply industrics

» other

9.2 Lead to after-use of the site, which | Na The mined out rafilled area will

could have an impac: on  the be suitable for habitation and

shvitonment cultivation or any other purpose
like tourism ete or as decided by
the siata Govesnment.,

(9.3 Set a precedent for later developments | Yes This land will be available for
various ofher developments as
decided by the Siate
{Governmeant.

0.4 Have cumulative effects due tol No
proximity to other existing or olanned
projects with similar cifects

£ |
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(I} Environmentnl Sensitivily

Aerial distance (within 15 km.)
S.No. | Arcas Name/ | Proposed  project  location
Identity | boundary

| Areus protected under international | Mo
conventians, national or local

legisletion  for  their ecological,
landscape, cultural or ather related

value
2 A 1cas which are important or sensitive | Yes The area falls under CRZ.
for ecological reasons - Wetlands, However, the applicant will
watercourses or otier water hadies, undertake / comply all statutory
coaslul zome,. biospheres, mountains, rules, regulations, orders made
[orests by central and state Giovernment
satutory organization, courls ¢ic,
and alse  obtain  specific
permissions wherever necessary
trom concemed authoritics.
3 Areas used by protected, important o Mo K

sensilive  specics of (lora or fauna for
beeeding, nesting, foraging, resting,
over winrering, migration

i Inland, coastal, marine or underground | Yes The propesed kease hold bunders
waters Arabian Sea at West and T3
Canul at East. However, safe
bacrier will he lefl as per the
direction of concerned authorites
between dredging pond and sea
ar .5 Canal.

| -3
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State, Mational boundaries

cnvironmental damage.  (Fhose where
existing legal environmental slandards
e exceeded)

3 Ma

& Routes or facilities used by the public | Yas There is one temple, one church
for access 10 recreation or ather ourist, and one cemetztv close o the
pilgrim areas. road used for transport, The arca

is free from human setilement
becanse the sumoundings extont
of land has already been
purchased or acquired by the
company.

T Defense installations No

£ Densely populated or built-up area Mo The dn:]:ls'it:.r_nf-ﬂ'rc praject area is

less as compared 1o other coastal
areq of Kerala. However, delailed
soclal impact assessment will be
carricd out as pert of the EIA
sludy.

9 Arcas occupicd by scnsitive man-made | Yes The Places of worship and other
fland uses  (hospifals, schools, places of| sensitive locations will not be
worshin, community facilities) disurbed.

10 [Areas containing  imporant, high| No
Fjuality Or SCArce resources
(ground water resources, smrface
pesoiirces,  faresty, agrricnlinre,
isheries, fourizm, minerals)

11 Arens already subjected to pollution or | Mo

149
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13 |Azeas susceptible to matural hazard| Mo

ich could cause the project Lo
environmental problents

{earihguakes, subsidence, lamdslides,

sion, flooding or extreme or adverse

imatic conditions) ] ]
Ak o T
[ e e
| : i : M iromony IAS
= nature of the applicant P.Michael Vetha Siromony
Date: & -1~ 2013 Sig = iz
- Place: ¢ HANRRR With name and full address :

{Project Proponent/ Authorized Signatory)
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Annexure 1

BLOCK NO: III

TERMS OF REFERENCE

1.1 OBIECTIVE

The objective of the shady is to get environmental clearance for mine lease arca KMML Block 1T
(B8.11% ha).

The study will include the existing beach washing & cxisting inland mining wsing pontoon mounted
submersible pumps & proposed mechanized dredge miniog in lese Jeases. The study shall include
identification of environmental impacts ca the lease arcas due o the propesed mining activity. The study
will identify the existing envimnmentzl conditions, predict impacts and suggest environmental safeguards
and develop post project monitoring programme to ensure enviranment riendly mining snd transportation
of the concentrate,

1.2 PLAN OF APPROACH AND METHODOLOGY

The signifieast areus of a sand / dredge mining mclude air emissions due to transportation, change in
Land use, noize generation, traffic, sea emsion and social impact assessment including R&R. Other minor
aspects include peology indicating scismic zone, water hody eeolngy, flora & fauna, surface drainage
pacteen, veaicular traffe density, hydrology, baseline meteorology and ocoupationzl safety and health and
radiafion studics. Based cn the duta cellection, Coastal Repulstion Zone map issued from CESS and
mining plen, the impacts on air, water, noise, land, soco-econemic environment and ecology will be
assessce, For mitization of adverse impacts, an Environmental Monogement Plan will be prepared. For
montioring of critically affectsl paranelers, wonilocing programme will else be designed. Rehebilitation
& Resetlement plan s per the approved KMML patten will be lnmuolated,

Tn addition to ELA experts , the team shall include (1) Mining engincer with valid license a3 RQFP fhom
Indian Bureau of Mines, Government of India (2) Geologist experience in geological mapping and
mincral  survevs, field measorements to study the GWF pattern and impact of open sand minicg i the
ground water conditions () Sociclogist { NGO group with more thun 5 vears experience in camying out
Sncizl Tmpact Assessment studies for the mine leasss (4) Ecologists and (5) Marine Eoologist for
drrying ot aquatie ecological survey of TS canal which includes messurement of primary productivity,
denzity of plankions, mareo and miern fauna etc

1.3 Bascline Meteorological and Alr Qualicy data
Although diedgs mining bas litle impast on air quality, the cxisting smbient sir gquality of the area i

importal for evaluating fhie overall impact of mining,  Bascliac ail quality data avoilably wilk adiaeest
mine (TRE) shall be collected, Sccondary data available will also Ly vollected and compiled in the repert.



In the absence of stack (point emissioa source) the ambient air quality is expected to be affectad only in
and around mining areas and transportation routes up Lo g limited distance depending on wind spesds /
directian.

A programmable microprocessor based wind monitor will be setup in the buffer zonc. Thia data will be
wsed for identification of pollutant diapersion and air quality modeling. Wind rosc pattem shall be plotted
season wise based on Trivandrum IMD data, Dala om temperature, relative humidity shall alse be
recorded during the study period. Two ambient air gualily monitoring stations shall be in the core zone
and o in the mine leasz area, The predominant wind direction will be considerad by studying the wind
rose patiem in the siudy area. Ambient Afr Quality will not be mornitored during rains.

Baseline ambient air quality measurement of SEM, RSPM, 50, and MOk,  shall be made at a minimum
of three locations in the bufTer zone covering this KMML Block Mo, T, The samples will be collected
and znalyzed as per 15; 5182 guidelines. The manitocing will be carmed out for four months (twice 2
wesk) COVering ole Seaso,

1.3.1 Land uze

The land vse pattern will be studicd from the maps and 515 analysis. The dats will be classified into the
folfowing land uscland cower catcgorics for this KMML Block-TIT

Build up area
Apriculturz| lang
Forest

Waste Land
Water bodics
Mliming

Cithers,

& i & B & & .

1.3.2  Water Qualily

Mining and related setivites in an area exert i1 influence on surfice as well s the ground water
resources, Therefore wateravailability and water qualizy are two major aspects to be considered for base
lime stalus of waler environmenl. A sampling network for surface as well as gmoundwater shall be
designed. The aim of the design will be so as to characterize the water quality of the ares. The samples
will be collected once in pre-monsoon and in post monsoon season over a period of ons year at =
minimum of 5 (five) stations per buffier zone, The following parameters shell be analyzed:

260f 211

Termperatre TS8 Phosphaies Copper
Taste and Odor Totul Hardess Calcium Zing
Turbidity Chlonides Megmesium il Greasa
THssolved Chiypen Free Chliorine Sodium Cadminm
| BOD Sulphates Poiassium Mercury =
| pH Fluntides Tron Lezd
TS Milrates Menpuness PMFMN I
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133  Water (nantity

To assess the susface water potential in the project area, the tollowing aspects will be studied in the bufler
FOHm;
" Ficld monitoring of well detzils

®  Hydro geological characteristics from the availasle litzrature.
" Review of lydrological records/field studies and analysis

Suiface water; The comtours will be genereted in the ML arca and distance to water bodica will be
marked in a map .Sezsoonal  fluctuations thar is along summezr (Apel) post oonsoon season Augus
{south-west monsoon ) will be studied, The water sample Tow availuble surloce wiler and pround waer
fromy both core as well from the buller zome shall be collected, and the analyvtical results for surface waser
and gronmd water shall be presented separate’y end inlerpretztion of the water quality shall be done
comparing with the drinking water specification IS 10500and CPCE water quality criteria,

Ground water: Hydro geological characreristics of the stedy area shall be collected from the avallable
literatere'review of hvdrological recordsfstudies  on collection of samplss and analysis of date available.
The smady area falls within coastal zone where the aguifer systems discaarge pround water to the sea or
estuarine portion. The infra coastal canals and lacustrine extensions of the tidal effect add complexity of
the hydrodynamiz equiliteium of the coastel ract. The dog wells mostly wp the phreatic aguifers n the
recent sedimentz. Fiald studies shall ke marde hy the oheervation of the open wellz in the ming lasee
blocks und the surrcundings to astess the exizting ovdro geological conditions, Seasonal  Muctunlions Le.
alang summer (Aprl) post monscon seazon Aupgust {south-west monsoon) will be menitored. The
sinplis of ground water from both core as well feam the butter zone shall be collected, The ebsorvation
of surfuce waler budies as well as water levels in the open wells will be made in the mine leases Elocks to
as5e55 the hydro peological condition.

L34 Geology & Soeil characteristics

The haseline data on geolopy shall be collected from the availsble literaturz. Regional geology with type
of are formation shall be diseussed and alzo the tectonic history and szismicity of the region, The selsmic
rone 1o which the smudy ared belongs shall be indicted, The local stratigraphical sequence of the mining
arca shall be interpreted Fom the peological map The lithological sequence of the mining area shall be
interpreted from the exising mines, open wells and cuings. Geological map of the study arza shall he
prepared and geoslogic cnoss aections (longitsdinal and transverse) shall be drawa. The topics such asg
natural and geolepic featurss, tersain topography, pealngical disturbance, ore prade, mineable reserves,
production rate, end cstimated life of mine shall be dealt. The average mineralogizal composgitian in
percentagze shall be given The depth of the deposit af final pit limit 1o be mined cnd overburden thickness
{maximum and minimum) shall be asszssed. The year wise devclopment plan and yoar wiae production
plan for the 1™ five years arid moethod of Taodlivg over rarden stall alao Te discussed.

Reprosentative soil sammupling i the core zone and bulTer wone covering 10 kms radius from ezch mine
lease shall he conducted. The depth of sampling shall depend upon nature of sgil profile, tvpe of



28 of 211

structures, land use'cover ele, The soil samples are to be collected at the rate of one each representing
different land use arcas. Total 15 samples will be analyzed dering the ull period of study representing all
leases. The agricultural crop in the study area shall be mentionsd collecting the dzta from the concermec
departments/agencies and limired grmund truthing by feld survey.

The physical parameters that will he anavred for soil are ealour, textuse, water holding capacity,
Clectrical condwctivity, Permcability, and Poresity. The chemicol properties shall inzlude pH, Chloride,
Sodivm, Absorptivn Ralio,

1.5 Demography & Soclo-economics

Minirg sctivity in an area has long term irreversible impact on local, sociclogical, culral and
sconcmical situation. [n arder to evaluate socin-ceonomical impact of the project, an exteasive study on
the existing socio-economic status will be carried out. The project may also bring benefits to local people.
The displacement of people and loss of livelihood ars the major impact of the mining projects,

The report shall cover the following for ¢ach min: lease:

1. Demegraphic growth profiles and Socia-sconomie stams ot all the villages in the affecled mize

lease arca

Colleetion of detnils of religioes ploses and historic monuments in the mine leases

Determine opinions, cipreasion on the project;

Assess the nature of exising resourccs and meons of livelibood

Asgertaining reasons and varivus social and political driving forces causing complaints aad

pbstruction of existing and pruposed sotivily;

Examine possible impact of the project on lecal pupulativn due o edr displacement, loss of

land, and other means of Iivelihood,

7. Work out mechanizm for consoleation with all stakeholders and influental forces in onder to
address issucs related to the proposed activity

£ Evolve suggestions, crealive reccmmendations for getting the co-operabion of local communities
and wor's out puidelines for an effective R&R of the “project affected persons’ (PAPs] under
ficues, .

9. Delineate FE&R hased on the result of the survey end in line with government and EMML policy,

Lh e L b

=3

13.6 Terrestrial Ecology

As a part of the study the phylo-geographic region in which the relevant part of the project area lies will
be identified through Feld studies. A one seasun study on ieveotosy of the comimen flora & fauna shall be
prepared. Presence of rare and endengered species i any will alsw be wsvessed, Dt fom previous studies
weith respect to buffier zone shall alsp ke analyzed,

1.3.7  Aguatic ecologleal survey

The T.5 canal ecology shall bs researched thraugh literature survey and ficld studies. As part of the study,
primary productivity, the dznsities of phytoplenkton, zooplankions, beathic macre-invertchrates, fish and
macraphyies will also be assessed. Sample location will be selected representing eacl: mine lease area and
blank leeation near Amrta Madom
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The data o the prevailing fish speciss will he collected from local Gsheries offices, publicetions of
Zoological Survey of Indin Information on fish production, tatal catch, gs well as on the mumber of
fishermen and their income shall be collected from local, Central/StataM™G0 offices, Fishermen®s Co-
operatives (e.g. Matsys Federation et ).

1.38 MNoise

Moise level wvalue messurement shall be underaken by using intearated sound fovel. A total of 100
meastrements will be carried cut covering the buller zone.

1.3.9 Topozraphy & Drainage

Tapography of the study area shall be shown in topographical mep and analyzed (o describe the terrain.
The physioaraphical features of the study area shall  be explained by using satellite imagery. The ASTER
DEM data will be overlaid with Lend use laver to analyze the physiographic coaditions of the mining
aArcEl= -

1310 Ewvirommental Radioactivity

Natural backeround Tadiation data siall be collected from the existing data available with the KMML and
[LEL. Data glso will be eollected for the ML area under study from Matural Dackgroand Radiation
Repistry (WBRE) project lozated at Neendakara.

1.3.11 Coastal erosion
Assessment of coastal erosion

I order 1o protect the beaches from sea erosion, must of the coastal smetch except the mining sites and
fishing gars has been provided with sea walls. Alterate sea erosion abatement methods suitable for this
aren will be worked oul.

KMML beach washing at Black Mo Il is prone to loss of land due to beach erosion. In arder to ascerlain
the facts, it is cascntial to carry cut the actual rate of loss of land at least for the last 10 years. This
analysis will be camying out using satellite Imagery. Ana'ysie of data for five years (2005 to 20107 could
give an ndication of cuast ling stabilization based on (ke production rate.

1.3.13 T'raffic

Vehicular fraffic during mine development and operation may result in excossive wse of exlzting public
infrastructure and may cause cengestion and pollution. Baseling information / data on existing public
utility infrastructurs and service shall oo collected.

The wrafic survey will monitorzd at vericus locations 1o find the toml wrefMic at various village rmeds
conmecting the mine lease areas, Assessment and carrying capacity analysis for the increase in raffic dug
to the proposed mining activity will be assessad. Alternate manzgement plans will be formulated w
minimize the impazt due to traific,
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1.4 Impact Azzessment

In the proposed KMML leases, tae option of altemate site has little relevance sinee it is mainly guided by
mineral deposits. Identification of all potential ervironmental impacts due (o a2 project s an essenlial slep
of Crwvironmental impaet Assessment. These are eritically examined and major impacts (hoth hereficial &
adverse] will be further studied. In cose of this particular  project activity the significant impacts are o
air emissians due w lransportation | increased vehicular traffic, impact on flor & lwng due to clearsnce

" of nateral vegetation and mining relsted  social impact assessment end R&R. The nature and

characteristics of impacts are required Lo be taken ioto consideration while evaluating the magnitudz of
irmpacts.

The impacts of the praject on air, water, traffic, land e, ecology, and sOcio-stonamic 2nvironment shall
be assessed. BEES' environmental svaluation will be carried out for eveluation of impacts.

Rased on the project details, field's studies, the impacts with regard the following shall be assessed

Anticipated impict on the land environmeni
Trnpact on water envinonment

IImpact on Alr envirenent

Impact due to vehicular rraffic

Tmpact on the biological environmet
Impact on Noise

Impact on workers health

Impact on socio-economic envirnnment
Social Impact Aszezsiment

e

1.5 Envirnnmental Management & Monitoring Flans

A management plan to mitigate the adverse impacts will be suggested. The various issues W be addraised
ane:

®  Dust emission control

i Traffic

®  Land use and mine ¢losure

B Socio-economic conditions of the regon

®  Hurrar settlement and rehahilitztion

Scheme for top soil menopement

A forestation plans

Oceupetional Safaty & Health

Organization and methods for environmental managemert
Pusl-project menitorng programme for eeiticzl environmenial puametars
¥ Estimation of cost required for management and monitoring plans
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. I..-E. Risk Analysis and Disaster Mansgement Plan

Risk Assessment aims at prevention of accidents and to take neceszary sleps 1o
prevent it happening. The main components that will he eovered in all the MLs will be
+  Protect workers in mines from accident
v Drevent or reduce the incidence and severity of injury during mining operations
v annspum]imuﬂ?ﬂld&'ﬁ:ﬂﬂ:hqmtﬁlyinmnnfanmidmt

1.7 Pablic Hearing

| The final report shall include the issues ruised by the people during public hearing and the response of the
prnjn:tprq:rmi:ﬂltﬂgeﬂlerwﬂl form the final EIA report
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REGISTERE=D PARCEL

GOVERNMENT OF INDIA
MIMISTRY QOF MIMNES
INDIAN BUREAL OF MINES
QFFICE OF REGICMAL CONTROLLER QF BIMES

Faxo . (030 23971027 £ 2337IZRT 29, Industrial Suburb, I Stage,
rel .: DR 2337027 233 .'5-35"3 {87 TumEr Poaad. Gw“rdun‘lar_l,ghfa_
Email 1D: ra.bangaloe@ibm.gay.in Yesteantour,
raomongidredifnail.com Bangskore- GEO 022
M3 ZF9 105452011 FRNG 1t LA Z
. o oL~ - Il—q"

Mtz Herala Minerals and Metals Ltd.
(A Goet. of Kerala Lindert 2kirg}
Mineral Separation Linig
Korthattam, Chavara

Hellam 631 5E3,

Herala Stake.

- Subi  Approval of Miniag Plan (including Frogressive Mone Closure Plam) in respect of Chavara 2aach Sand
Heavy Minerals over an area of 203,802 ha in Neendakars & Olher villages, Kannagapally Taluk,
Folam district, Kerala State of @0 B8M0L under He 248 of MCE 1960 .. Public 7 & tat  (OTFM)
Fenowal £ HonsTorest,

Resls  Your letles  Ho SWMESRE S IBRG169 201 20408 dated 16,11, 22 sabinitlive Lherewith fincl copies of
mining plan.

Edr,

In gxercie of the power conferred by the clawse (bl o sub-section [} of Sect'on b of the Mines and
Mirerals [Development B Regulation] &ct, "957 -ead with Government of [ndia Order Mo 500485 (2] dated
18041987, | hereby approve the aforesaid Mining Plan (incluging Progressive Mine Closure Flan) for
Sillirmandse mineral only, This approvel is subject te the tollawing conditions:

1] That the Miring Plam [izchsd ng Progressiva Mine Closure Flan) is approeeed witbout prejudice to
any other law apolicable to the mitefares from time Lo time whether made by the Cantral
Governmient, State Government or ary obher autharity.

i) That this approval 07 the Mining Plan fincluding Progressive Mine Closure Flan) does not in any
way imply the approval of the Government in terms of any ather provision of the Mines & Minerals
iBevelopmert B Regulation) Act, 1957 or the Minerzl Concession Rules, 960 or any other law

— including Forest {Corservation) Act, 1980, Erviranment Protection Ack, 1986 and tre rules made
there under,

— (il That this Minimg Plar [Acluding Progressive Mine Closure Plan) 2 approsed without prejudice ta
any other order o directicn from any court el cormpetenl jurisdiction,

o Ly |
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The dolaile 01 praculion of renewal of lease by the Stats Governmeit wharzver ©ich zn order is
sassed may De inkrated 1 the Regional Lottraller of sires, Indizn Bureau of Mines, Bangalors.

Provistons of the Mines Ak, 1992 and Rule B Rogulations macke there vnder includicg subrnission
al notice of epening, appintmenl of manager and ke statutary officials as required by the
Wines Act, 1952 shall be complicd with

i) The execution of Mining Par / Screme of Mining shall be susierted to vacation of prohibitory

orders 7 notices, iF any.

(i)  The department does ol woderiaks any responsizil by For fixing of boundary pillars o0 the ground

and eomrectness of ke lease boundancs as ghven in Lease swatch & olher plans furnizhed by Loe
applicant,

[will)  The cootentls of clrcular Ho: 2 /2010 isswed by the Chisf Contreller of Mines, 18M, Nagpur wide his

letter Ho.i1013/ 3/ MPr90- COCM Yol dated 040472010 shall he eomplied with, witin a
period of six merths from the date of approval ef this scheme of mining, failing which the
approval shall be deemed to have been wikAadrE.

(%} A copy of the Study Repert on Replenishable Recarves carried out by Centre for Earth Sclence

|:.}; ]-

Stucdies[CLS5) should be submittes to this office within 24 manths from the date of approval of
this sirdmg Plan.

The propesed rining epevations (produstion) from replenishable resources (beach wiashirgs) are
nat permittod.  You may submit tie madificetions in the approved mining plan for estimatior of
replenizheble resources (as per UKFC) and mining as per the {ingings of the CES% Lrlentific study.
W the modificadians are nat submitted within a sered of 24 months from the date of approva. of
thic mining plan, this anpraval shall be deemed to have been withdrawn,

e b 1¥ amything is found to be concealed as required by the Mines Act in tre Contents of Lhe Yining

Plan and she proposals for rect'flcatian has not been made, the approval shall be deemed to hove
boen withdrawn with immediate effect.

il The validity peried of the Financlal Assurance of Fg 2,040,000/ - exgires on 31.03.2016 shaul? b2

renewicd before the expiry of tha same and should be submitiec Lo the Regional Controller of
Mines, Indian Bureau of Mines, Bangzlore.

Yours Taithfully,

Encl: Two codles of approved Mining Plan

including Prograssive Mine Clasure Plan] |'T,:?;."‘I'\“ff"ﬁ:{1.“”]' l:*”
1 I. =

{“3 BAM MOHAN }
REGIDHAL CONTROLLER OF MIMES

Copy for kind information ta:

1., The Director of Mines & Geolegy, Govt. ol Kerela, Kesavadasapuram, Pattorn  Palace,
Trivanzathapuram 695 004

2. The Direczor, Bangalore Region, Lirectorate General of mires Sa'ety, Plot Mo, 27, 24™ Main, 17 "eross,
Adiacent to DB Bank, J,P.Magar, V Phase Bangaloie, along with a cogry of the approved Mining Plan.

3, The Controller of Mines (52), Indian Bureau of Mines, Bangalors, along with o copy of the approved
Mimiag Plan.

4. 50 Jacab Punmen, ROP, Mo A-24, Kanaka Magar, Trivawdram &9 03,

Enck as above ~

-

[ B LA MOHAN )
REGIONAL COMTROLLER OF MIMES
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Lo TE
- £ 12 |
MINING PLAN (‘,q . ’:)

LE" Y =
WAL - PR

EOR e
BEACH SAND i o

{limerite, Rutile Leucoxens Areon and Sillimanite)
FOR APFROVAL BY IBM IN RESP=CT COF SILLIMANITE MINERAL QONLY

Submitted under Rule 24{A) of Mineral Concession Rules 1960 &
PROGRESSIVE MINE CLOSURE PLAN
Submitted under Rule 23(B)of MINERAL CONSERVATION & DEVELOFPMENT
RULES 1988

FOR
KERALA MINERALS AND METALS LTD
{State Public Sector Unit), Chavara, Kollam, Kerala
Under G.O, (MS) NO. 175/2010/ID & 214/2011/1D

COwver an area of 203.802 Ha in
NEENDAKARA, CHAVARA, PANMANA , KULASEKHARAPURAM,
VADAKKUMTHALA AND PUTHUPALLY VILLLAGES
KERALA
NON FOREST LAND (Without drilling and blasting, lease over area worked
carlier, UNFC Classification 112 to 332 for different Blocks)
Submitted under Rule 22(4) and 22(5)(Va) of MCR 1960 . “A" Class Mine
{ without drilling and blasting), Patta land purchased/being purchased by
the Company, falling under CR Zone, for the period 2011-12 to 2015-16,
Lease hold over existing Mining lease Under G.O.No. 175201010 for
mining {llmenite, Rutile Leucoxene, Zircon and Sillimanite

PREPARED BY:

JACOBE PUMMEN

MIMIMNG EMGINEER

A-24, KAMAKANAGAR
TRIVANDRLUM - 695 COZ
ROF/BMNG FOZE 5 BB ' A
AMD T MFARGR /552070
July 2012
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0471 2314185
471 23147157
7031419

1 3913263

JACOB PUNNEN B Tech. (Hons) M. lech., F.LE

Consulting Engineear

A 24, Kanakaragar

Velayambalam, Trvandrum

Fin : 695 003
<fjacobsa@vsnl.com>, = facobsall asiarnefind,
INDFAN BUBEAL OF RMINES RECOGNITION VMO
ATOMIC MINERALS DIRECTORATE FOR EXF
REGN NO.AMDMPARQA 52010

Cork = g !
ARG
TN 3 FEn

25712012

CERTIFICATE

This is to Cerlify that Mines Act, Rules and Regulations made thereunder bave been complied
within the preparation of this Progressive mine closure plan for Mis. Kerala Mineraz and
Metals Litd for Beach Sand deposit in 203802 rectares. In Block Nos. LIV and Vil in
Meendakara., Chavara, Panmana, Vadadomthala, Kulasekharaguram and Puthupa Iy
Vilages of Karunagappally Taluk and wienever specific permissions are reguired, the
applicant will approach the Director General of Mines Safety.

It 's alsa corified that the information contained in this plan is true to the best of my

<nowiledge.

QP/BNGIOZBIBEA

AMD ! MPARQP /51 2010,



37 of 211

Tel: 0471 2314195
0471 2314197

Cel 9447031419

| Fax : 0471 3010263

JACOB PUNNEN B.Tech. (Hons), M.Tech.,
Consulting Engineer

A 24, Kanakaragar
Wellayambalam, Trivandrum
Pin . 695 003

<jacobsdidvsnl.com=, < liacobsafasianetidis com. :
INDIAN BUREAL OOF MINES RECOGNITION. ART: Htu’ﬂ". lfL_["m-"'f‘l‘
ATOMIC MINERALE DIRECTORATE FOR EX C??A HGN %ﬁESEﬂ RCH

REGHN NO AMD/MFARQFE/S/2010

251712012

CERTIFICATE

This is to Cerify that provisions of Mineral Conservation and Development Rules 1588

have been complied with in the greparation of mining plan and Progressive mine dosure plan

for Beach sand in 203.802 hectares. In Block Mo LIILY and VIl in Meendakara, Chavara,

Panmana , Vadakkumthala, Kulasekharapuram and Puthupally Villages of Karunagappally
Taluk in Kollam District.  Applied fo- by Mdés. Kerala Minerals and Metals Lid and whenaver

specific penrmissions are required, the applicant will approach concemed authorties at Indian

Bureau of Mines! Atomic Minerals Directorate for Exploration and Research.

;F! QP/BNG/028/88A

AMD | MPA/RQP/5/2010.
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The Kerala Minerals and Metals Lid,

KM M i Gt of Kergia Undertafing)
Mlineral Seneratim o "
e e ———] Ko ; ﬁiw o
. I ” -|:|';|_'|_=t|'| Wil __,.?_‘\
Spreading Sp.cudmrlu Kollap a0 555 Ferilas & B
Th s ""*.'-n- 1 )
Fafi GUATe-26RGED . A

E q@#mmii@kﬂﬁ]ﬂ:{ﬁm

MSMINES/MINING LEASE/T1 Ar2012
18/32012

CERTIFICATE

| cedify that this Mining Plan and Progresziva Mine Closure Plan fur Beach sand for oy

lease hold in Karunagapally lr'allul:. Kollam District, has hean prepared by Shri. Jacab
Punnen, Mining Engineer, A-24, Kanaka Magar, Thiruvananthapuram - €95 003 (Reg.
No. RQPBNG/028/884) in consultation with me and | have understood its contents.

-agree to comply with the same in accordance wilh the law,

=3
2 i
George Kutty Thomas,
Asst. General Manager (MS).
Kerala Minerals and Metals Lid

Authorized by Managing Cireclor, Kerala Minerals and lMetals Ltd

Vide lettar No. MS/Mines/Mining Leases71a/2000 of CE/0E/2009,

Fepd. Ofice | Sonuanamangckam, Chpsara-091533, koliorm Distic!
Phore | DEra-20548T22 o 2884733
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The Kerala Minerals and Metals Ltd.
K MM Iﬂ\ﬁ The Dre Mo

=== ———————=—1 | Mmzral Szpera =

Spreading Splendowr AN Kovilthotiar ﬁgﬁiﬂ“ b
Kollam il S, Tl
Pho ST 0AEER, 2040
Fax - S g
[-rmail i ; “'_ 'y "-.‘I.
k i X
EL. i /
'.::.'—I__‘.I':.L 1 P III-II .‘.II‘.; I|'
TR T - - T 1 [
MS/MINESIMINING LEASEIT1 A/2012 p X

15/03/2012 \\:, - T F

CERTIFICATE

This is to Certify that Progressive Mne Closure Plan for lease hald in
Meendakara, Chavara, Panmana and Vadakkumthala, Kulasekharapuram and
Futhupally Villages, Karunagappally Taluk, Kollam District complies with all
statutory rules, regulations and that orders by Ceniral and Stats Governments,
Statutory organization and Courts have been taken inmtoc consideration &
wherever specific permission is required, the lessee will aoproach to the
concarned authonty. All measures proposed in Progressive Mine Closure Plan
for mining Lease will be implemented in a time-bound manner as per proposed.

Gearge Kutty Thomas,
Asst. General Manager (MS).
Authorized by Managing Director, Kerala Mineraks and Metals Ltd

Vide letter No. MS/Mines/Mining Lease/71A4/200% of 08/06/200%,

Regd. Cifce | Sorkencrnangoian, Chopard 65 1583, Kollam Dishic
Fhone | 045 0-26887 23 [0 2666753
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The Kevala Minerals and Metals Ltd.
il Fees, .a_il'ﬁ."'«n-.:n'.;; Unnl::.l'-!'uﬂ:lﬂ‘g.l

KEsEﬁM M = |k Mineral Seperation Unt . ":,{'4 -:,:E,""*-HH
Spreading Wwﬁm ' Kovilthottarm, Chava”. 2

Pb 04762680
Fax ; M7H-268)0
E-miail : egiomsis

MSMINES/MINING LEASE!T1 Af2012
15/2012

CERTIFICATE

This is to Cetify that Mines Act, Rules and Regulations made there under have been
somplied within the preparation of this Progressive mine closure plan for Mis, kKerala
Minefﬂls and Metals Ltd for Beach Sand depcsil ir 203.802 hectares, in Block Nos. L
V and ¥l in Neendakara, Chavara, Panmana, Vadakkumthala, Kulasekharapuram and
Futhupally Villages of Karunagapally Taluk and whenever specific permissions are

required, we will approack tha Director General of Mines Safety.

It is alsu cerified that the |Aformation contained in this plan is true to the best of my
knewledge.

i ;
.m{*’.‘ﬁ};;

George Kutty Thomas,
Asst. General Manager (M3).

Authorized by Managing Director. Kerala Minarals and Metals Ltd

Vide letter Ne. MS/Mines/Mining Lease/71A/2008 of 06/06/2004.

Rogd. Offize: : Bankararnangoiom, Choeoro-6%1683, Kodorn Cistict
Phusesa ¢ DATS-2EH86732 to Q4843335
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The Kerala Mincrals and Metals Ltd,
fd Gowt, of Kevala Underrating)
Knmm I?wx\\
e

hineral Seperatisg Unit
rilthatram, Chavara
Spreading Splendou i

] R e "__1':‘;'?/
MSIMINESMINING LEASE7 et
15/03/2012 S

| undertaka that | shal within a peried of g0 days fram the date of dpproval of
Scheme of Mining shall comply with the Provision

of Circular Mo 2/2010 of Chief
Contreller

of Mines, Indian Bureay of Mines, Nagpur issued side letter No. N-

TMO133MP/S0-CCOM VOL-VII dated 08/04/2010.

Gaorge Kutty Thomas,
Aszst. General Manager (MS),

Authorizad by Managing Director, Kerala Minerals and Meatals Ltd

Vide letter Mo. ME/Mines/Mining Lease/71A/2009 of 06/08/2003,

Ragd. 3, Kollomn Dictict
iz Sankorgmangaiom, Choeoo-59 1583,
il Pl ¢ DATE-2ERETIZ toa DERATDT
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MINING FLAN s
(IN THE FORMAT FOR A & B CATEGOR)-]
As per MCDR, 1988

INTROINNCTORY NOTES

Introduction

Kerala Minerals and Metalz Lid or KMML i3 a company owned by Governmert
of Kerala, The company iz engaged in Mining and processing of beach sanc
minarals and marufaciure of Eutile grade pigment from lmenite mineral found in
beach sand. The company wes incorporated in 1972 1o 3ks over the beach send
mining and processing operations of Mfs FXP Minerals, which had been opsarating
a mineral processing clant here since 1932,

The production of various items in KMMNL for the |last six years has been gs below:

TABLE |
'I"E_Fd-i 2005-06 | 2006-07 | 2007-08 | 2008-08 | 2009-10 2D1ﬂ-i"|]'11:
RAW SAND
CONSUMED
INMT | 230815 | 273,155 | 266,405 [ 289 490 | 271,020 | 260,209
ILMENITE
IN T 51,430 | 52,500 | 49,225 | 42,510 | 44,300 | 38,920
RUTILE '
IN MIT 2780 | 2676 | 2907 | 2,890 | 3,335 2413
ZIRCON
INMT | 1,854 | 1,764 | 2175 | 2,445 | 2,502 2838

The area has been unde mining from around 1200 by various companies. From
1430's, the mining in this plot was done by Mfs FXF Minerals. This unit was taken
over by K.M.M.L. which iz a Public Secter Unit under Kerala Govt, Other beach

'sand operations in the area were taken over by /s, Indian Rare Earths Ltd. (IRE],
a Central Public Sector Unit under the Department of Atemic Erergy. K.M.W.L and
IRE beld Mining Lease for the area siretohing from Meerdakara to Kayvamkulam

ﬁ"‘['l'\ﬁ""/f/lﬂ“ﬁlWIl

Mining plan 18 SPPIGELY ,.-rU. )
subject 10 eanditions ",!:-;: fegional Controlier af dines
down in letief No. 273 Wit WA T

i el P R Ipdian Burean of Mince

|57y j22 BNG. Dt

i - LR
gt Banwalome—Jfado
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Fozhi in Kallarm Distnzt. The stretch was divided into & bl:ﬂkwin
far Blocks 1, 3. G and ¥ was grarted 1o Kerala State Industries Developrnent

Mining Plan for Kerala Minerals and  Mefals Lid, Chavara E‘(‘""

Corporation (KS10C) and mining leass for block 2, 4, 6 ard B was granted M/s.
Indian Rare Earths Ltd., a Gowt of [ndia undertaking unde: Department of Atomic
Energy, vide G.0.No. 1937010 of 300511870, Subsequently the mining lease
issued KSIDC was canceled az par G.ONO. 713720 of 18/07/1972. Mining
lease for the same area was issved to XMML for 20 years, vide Govt order G.O.
(MS) 355/72/1D dated 11-12-1972 . Lease Deed for the area was exscutad on 9"
Jaly 1985, Copy of the Leaze agreement is endesad as Annexure XVIL Mining
Flan far the area fo- fare years from © 988 to 2203 was approved vids Leter No.

AMD-2C{20/90-PMSGET Dated 2577 March 1998 from Atomic Minerals Divn,
Lept of Atomic Energy. Subseguently, e Mining Plar for the leasencld for 5
years 2003-2008 was approved by Atomic Minerals Directerate for Exploration anc
|Research , Department of Atomic Energy, Govt. of India, vide letter No.
AMODMMPALSMIEMML)/C3/B2% dated 13/5/2003, | Atteched as Annexure XXW)
Details of the Blozks are given as Appendix te GO Ne, 1957WID of 30/05/M197C
which is attached as Antexure XV, The company had applied for renawal of the
Mining lease . Govt. of Kerala has issued a GO Mo, 17320100 of 12782010
sanchioring a mining lesse for 20 yeass over an area of 203,802 Ha. | az per
aaproval from avt, of India as per Letter No. 4/302C09MIV datec 11/5/2010 from
the Ministry of Mines, Goavernment of India. Copy of G.O. Mo, 173201000 of
12702010 & letter 4030/200%M1Y dated 11452010 fram Govt. of Irdia are
erclosed as Annsxure |l & Xl respectively. The Govt order was subsequently
maodified vide G.0 No. 214201140 of 241 07201 1. Annexure No XXV ) This
mining plan is  submitted for approval under Rule 24(A)0f Minzral Cencession
Rules, 18960 for the naw  Mining Lease order. Approval is sought from Irdian

Burzau of Mines in respact of Silimanite Mineral.
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u) Name of the applicant
Address

District
Stnic

Fin Code
Fhune
Fax
Gram
Tel-er:

& mail

MWominated Chamer

Office Addregs

Permanent Address
Proof

U] Status of the applicant
Privatc indivicual
Cooperative Association
Private Company
Public Company

Public Sector Undertaking
Juini Sector Undertaking
Crther (pl, specify)

v} Mincral(s) which are oceurring in the area
and which the applicant intends Lo ming

d) Period for which the mining lease is
granied / renewed / proposed to be applied

Mining Plan for Kerale Minerals and  Metals Lid, Cha

Mineral Separafion Unit,
Kovilthotiam,

Chavera, Kollam

Kollam

Kerala

691 5E3

04762686722 / 0476 6BE04T
0476 2686721 / 2680101

kmmi@md3.venl.net.in

Georgekutly Thomas, AGM{MS),
Mis. Kerala Minerals and Metals Ltd.,
Minaral Separation Unit,

Chavara, Kollam,

Annexure XV

No
Mo
Mo
Mo
No
Not applicable

Minerals, sand containing llmenite, rutile,
Leucoxene monazite, Zirson, Sillimanite with
quartzas gengue minaral

20 years
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DETAILS OF MINING LEASE(S) HELD BY THE APPLIACNT (INCLUDING THIS ONE)

NS S

I .-h-ea

Fostal

SLNo | Typeof | Working Statusof Dateof Remarks
| reference Address' mineral ornon approval executio
| No & Date | Location | warking of | nand
| : . mining | dateof |
et =1 :| pien | expiry | .
1 G.ONo :El:raﬁﬂ—!ﬁmmgappa |I'-'IineraﬂW:ﬂ:i1; Mining | 09/07/196 [Fresh |
150D |2 MyTahk  lmenits, | |plan under |5 mining
of 121872010 | Hectors Rutilz, |submissio | expiry D8/- |lease
I leacozene, nMining 772005 eanclioned
. fircon & scheme
Sillirminate for the
area was
\approved |
| by AMDin | '
[ 2003,
Fresh
‘ \mining
| plan s
being
g |  submitted. "
TABLE IV
SUMMARY OF LEASE AREA
5l Ko. [Blocks |Ares [village lsy.No.
1 1 34.2B5 Hectares  |Neendakara 25 to 1124
2 In [88.1193 Hectares [Ses Tatle -2
3 v 2B 899 Hectarcs Il(z'u'umllﬁr ﬂlﬂzﬁﬂ
4 VII 5d. 4909 Hectares Igﬂm IE::?
Total [203.802 Ha

e) Name of the ROF preparing the mining

plan
Address

Jacob Punnen
A- 24, Kanaka Nagar,




Thone

Fax

e-1mi]

Telex

Registration No. IBM

Ii!-ai;e 'l:-f granl / renewal

Valid upto

Registration No. with Atomic Minerels

Directorate for Exploration and Research

Date of grant / renewal

(f) Name of the prospecting agency

Address

) Reference no. end date of consent letter
form the State Gowvt.

2. LOCATION AND ACCESSIBILITY
) Details of area { with location map)
Distriet and Stare

Tahika

‘u’iliage

Thiruvananthepuram, 695 003
0471- 2314195/ (9447031418
0471- 3919263
!_a::uhmi_@'_.rgnl'.qnm

RQFIBHGMEEFHEJH
gﬁ‘_ﬂﬁf;‘ﬂm
25-5-2020 {(Annex IX )

AMDMPA/RQP/GR2010

The area was prospecied in delell by Alomic
Minerals Directorate for Exploration and
Research (AMD). The area has been minad for
the lasl 70 years by the applicant and fis
predecassor nrnnnl:aﬂnﬂs

Atomic Minerals Directorate for Exploration and
Research,

1-10-153-156, Begumpst,

Hyderabad

G.0.No. 175/20101D of 12/8/2010 and
G.0.No.21412011/1D of 24/10/2011 (copy

enclosed)

Kaollam, Kerala Stale

Karunagapally

Meendakara, Chavara, Panmana,
Kamunagappally, Vadakumihala ,
Kulssekharapuram and Puthupally
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Khasra No.J Plot No./ Block Ranga / Details of land aré-nFapie 1 and lil. The area
Feliing Serles tc, is not forest area, hence Felling Seres is not
applicable.

Lease Area [ hectares) Summary s given Table IV, Detalls are glven In
Table Il & Il

The arsa indicated above is the corect extent of land falling inside Ihe lease sketch. In the

earlier lease order, the lease area was indicated to be less, probably due to inaccurate

survey. Lease skelches are given in plate No. 1104 . Key Flan is given plate No. 5
Existence of public road / railway line, if any nearby and approximate distance

The plot No. 1 is adjacent to NH 47 { now renumbered as NH 66). Block No. 3 s about 3
kms to the wesl of NH 47, Block No. 5 & T are 5§ to 6 Km to West of NH 4T(66). The broad
gauge rallway line is about 8 kms 1o the east of NH 47(66). The nearest railway station is
Karunagappali station al a distance of about 20 kms from Block No. 3

Mfs Kerala Minersls and Metals Ltd (KMML), maintsing a Guest house naar
Chavara, M/s. Indian Rare Earths Ltd. Chavara maintgine a guest house near the
processing plant at Chavara, about 5 kms south of the KKML office. Nearast Govt Guest
house and PWD Resl House are in Kollam city, about 30 km south of the site. The nearest

| major railway station is al Kollam.

Whether the area Is recorded to be in The area is not recorded as forest.
forest [ please spedfy whelher
prolected . reserved alc.)

Owmership f Occupancy » The |leasehold has the following types of
land holding:

private patla lands

land purchased by the applicant {KMML)
land acquired for the company by the
slate Govemment

4, Govt. puramboke land.

e
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ally encroached
foccupied by privele persons.

Mational Highway No 47 (66) passes o the
easiem side of the leasehold. In canain areas,
Existence of public road / railway line, if  the NH is close to the lease area. Detsils can
&ny nearby and approximate distance  be seen in plate 5. The Kdllam to Kayambkulam
raitway line Is 1o the eastof the area &l a
distance of 5to 15 Kms

56 Cf B, 5BC/12 and 580/0. The area
Toposheet No. with latitude and langitude extends from Neendakara [ B"S6'03"N,
TEPI2'34°E) to Azlkal (27 08"24" N, TB"2T'36"E)

1. Homestead area wilh coconut cultivation |

Land Use Patlern { Forest, Agricultural, . Th "IhE' b E’ﬁ forest land. There I& no I
Grazing, Barmen elc, ) Grazing land, ’ |

b} Attach a general location and vicinity map showing area boundaries and existing
and proposed access routs. if is preferred that the erea to be marked on a Survey of |
India fopographical map or a cadasitral map ur forest map ss the case may be,
However if none of these sre avallable, the area should be shown on en accurale
sketch map on scale of 1 : 5000.

Leasa sketches of block 1, Block 3, Block 5 & Biock 7 are shown in Plates 01 to 04
respeclively.. Key Plan is given plate No. 5. Surface Plan of Blocks 1, 3, 5and 7 are
shown in plates 20, 21, 22 and 24 respectively. As the area is within 75 Km of national
maritime boundary, Survey of India lopo sheets of the area are "classifled” and are not

evailable 1o the Pubbic.
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Mining Plan for Kersla Minerals and  Metais Lid, Chavara
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A SATELLITE VIEW SHOWING BL'DEHS_ 1 AND 3
PART A

3. GEOLOGY AND EXPLORATION

al Brigfly dexcribe the iopography and peneral geology and local / mine geology of the mineral
depisit inelnding droinope palferi.,

General Description of the Deposit

Exiract from repon by: G. Prabhakar Rao, Officerdn-charge, Sand Investigations

Cell, _{tn-min Minerals Division, {Currently, B_Bm:h sand and ﬂﬁﬁhq_[&
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Investigations group, Atomic Minerals Directorate for Exploration and
Research)/DAE. Government of india, Trivandrum. 1975

The Chavara Beach sand deposit also known as the Neendakara-Kavambulam
depozit, I a barrier beach extending over a length of 22.54 Kme {14 miles) batween two
tidal channels, the southern at Neendakara of the Ashtamudl estuary and the northem
et Kayamkulam of the Kayamkulam lagoon. N has been the only deposit so far on the
Indian coast having heavy mineral conlenis ranging as high as 60 o 70 %%.
Consequently this deposit has been under intensive mining for nearly sixly years and is
reputed as ona of the masl important producton and export centers of iimenite in the
world,

A dalailed summary of the reporn is endosed a5 Annexure |,

There is a good summary of the Geology of the area in the paper "HEAVY MINERAL
SAND DEPOSITS OF KERALA™ by §. Krishnan, G. Viswanathan and K. Balachandran
in Spacial lseue on Beach and Inland Heavy Mineral Sand Deposits of India’,
Exploration and Research for Alomic Minerals, Viol. 13, Pp 111-146. 2001,

KMML has conducted Mining only in Block No 3 (KMML.2) till now. Block No 1 { KMML
1) was mined for a short time. In view of this, only blocks 1 & 3 will be discussed in
detail in the following paragraphs.
Physicgraphy

Block No 1

The plot falls between the Arabian ea and Maticnal Highway 47 [ now renumbered as
NHEG) . The ground gradually rises from sea lavel and reaches a height of about 3.0 m

above the sea level, Most of the seashore is protected by sea walls of 4 m height.
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Arabian Sea, the area drains easily.

Block No 3.

The piot fells between the Arabian Sea and Trivandrum Sherallai Canal (T.5.Canal).
The ground gradually rises from sea level and reaches a height of about 2.50 m above
the sea level. Parl of the seashore is protected by sea walls of 4 m heighl. There are
no streems passing through the plol. As the plot is connected to T.5.Canal and Arablan
Sea, the area drains easily.

Block No, 5 :

This plot falle between the Arablan ea and T.5.Canal. # has Morh of
Paninikarkadavu Bridge on the Karunagappally Alappad read. The area is flal and has
maximum elevatlon of only 2.5 M. The entire area has sea wall of 3 M 1o 4 M made of
granite boulders. There are no sireams passing through the Piot. The Plot opens o
Arabian Sea on West and T.S.Canal on the east, hence the ares is well drained. A
Satallite Phota of the Plot is given below. The plot Is connected to National High way
through Panikkarkadawvu Bridge,

Block T .

This block also has between the Arabian Sea and the T.5.Canal. The Westem
side of the plot is protecied by granite Sea-walls of 3 Mto 4 M height. The area bs flat
with maximum clevation of 2.0 meters. There is a road through the plot which connect

to Panikkar Kadavu bridge and on the Natlonal High way of Kaunagappally.
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Heavy Mineral Content:-

for dredge mining.

Mineralogical Data;

penerally as below:

Note: The mineralogical &

The calculalion of reserves given later are worked out with the following assumptions:

[j

o

TABLE ¥

T
L] e o T -
. [ _'__ oL

1. The strip of land used for beach sand mining will be used as a barrier againsi the sea

2. The mineral mined by beach sand washing collection s replaced by Ihe sea and
hence the concepl of ore reserve is not spplicable for beach washing collection.

3. It was decided that the whale minable area of the deposit should be mined upto a
gepth of 8M below MSL.

Mineral constituents in the heavy mineral content of the area to be obtained by dredge mining will he

MINEROLOGY OF BLOCK 3

| MINERAL |
Imenite

Rudila

Leucoxene

Hrcon

| Morazite

i

| Sillimarite
& Kyanile

14

TOTAL

2

nalysis is based on work done by Australian Mineral Development
Laboratories (AMDEL) for KMML in 1977. AMDEL's compulgiion is based on prospecfing
work done by Dr. Rao of AMD in 1972 and 1873-74. This was based on daia for 245 beach
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bare holes and 230 bore holes is Eastern Egimm;x This was gmu;:ﬂ:ﬂ ¥ 20 seis of five
Cormposite samples for Beach bore holes and & sel ﬂfﬂu&nt@?}gﬂ&ﬂh&f
exltension From these data, the average composition for the while block was cafcwiated as
per the table above

Balance material will be silica sand.

B) The tepographic plan of the lease area prepared on a scale of 1 ; 1000 or 1 ; 2000
with contour interval of 3 to 10 m. depending upon the topography of the area should
be faken as the base plan for preparation of geclogical plan. The detalis of expioration
already carried out including evidences of mineral existence should be shown on the

geofoglcal plan.

Topographical plans of the lease areas are enclosed as geological plan, Block 1 a5 Plate No
8 and Block 3 &5 Plate No. 6. The area Is Rat and the elevation difference is less than 3.0
melers. As the plots are very large, a higher ecale is used to get a manageable plan. A
request for using a higher scale Is submitted separately.

\¢) Gealagical secions should be prepared at suitable intervals on a scale of 1: 1000/ 1 : 2000,

Geological Plan and seclions based on the work by Atomic Minerals Direclorate for|
Exploration and Research is given fn plale No B & 9 for Block 1 and Plates 6 & 7 for Block
3. The ares Is flal and the elevation diffierence is less than 3.0 meters. As the plots are very
large having length up lo 2300 meter, a higher scale is used to get a manageable plan.
Scparale application is mede to Chief Controller of Mines IBM, for parmission 1o reduce the
scale of the plans.

d] Broadly indicate the year-wise felure programme of exploration, teking inlo
consideration the future production programme planned in next five yoars

The area hae been prospected in detail by Alomic Mingrals Directorate for Exploretion and
‘Research. Mining is limited lo a depth of 8 meters below M.S.L. For Biock 1 and Block 3, the
intervening piot has been mined by dredging to a depth of 8 M below MSL by Indian Hare
Earth Lid, for the last 15 years. Henee the deposlt is well known and there is no need for
further prospecting, So no exploration program is envisaged.

€) Indicate geofogical and recoverable reserves and grade, duly supported by
|
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spilt up of various categories l.e. proved, probablepossIBig). Indicete cul-off grade.
Avallability of resources should also be Indicated for the sntire feasehold.

Geological reserve in Block 1 is given in table 6 based on site observation and inferences
from warkings in adjacent plot of Mis IRE Ltd. Resull of trial mining conducted in the area in
2005 to 2007 has also been useful in this estimation.

In Block 3, there will be sand mining by way of collection of Beach washings. The
mineral depcsited on the beach is collected to a short depth. Subssquently, more minerals
are deposited by wave action to bring the beach area to the original level. The wave acfion
will concentrate the deposht and improves the concenlrates of heavy minerals in the sand is
the collection area. Once these work has progressed sufficiently the strip of sand deposied
is collected again. The material Is brought in continuously by the sea.. The quantity of raw
sand collecled in the last 6 years has averaged about 260,000 fons. This Is not the maximum
quantity available, but ks the maximum collection achieved In the unil, Maximum production
achievable in any year is worked aut on page 23 1o be 4,50,000 tons per year. As this
figure Is a born out by actual mining operalion, the avallabiity of beach washing collection for
the next five years may be taken to be 5X 260,000= 1,300,000 tons. Considering such
replenishable deposilion of beach sand minerals, the reserve can be calegorized under 121
(probable reserves) of UINFC Further, in order 1o obtain an independent assessment of
avallability of raw sand in beach washing collection, KMML has engaged Center for Earth
Sclence Studies (CESS ), Trivandrum, to conduct a study of sand avallability. This study is in
progress and CESS expects the study to take about 34 months more. The work order issued
lo CESE and their Istest estimala of time frame required are enclosed as Annexure XXV
(and XXVII.

Geologica' reserve of Biock 3 and near bye area including the canal is worked out in Table
8.The erea is divided into fields of 137 meters X 275 meters. The grade as determined by
AMD is used to calculate the density of the minerals in the block using & specific gravity of
4.2 for the heavy minerals and 2.6 for silica sand. 30 % voids are assumed in the deposit.
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For area under Beach washing, the mineral Is replenished by the sea and the concepl of
Mineral reserve is not applicable. However, the aveilability of beach washing minerals for
collection for the nexd five years may be taken to be 5% 260,000= 1,300,000 tons.

Maximum quantity collectable is worked out on psge 23,

The minable reserves inside the block are worked out afier leaving bariers and leaving out
areas of the canal. This is worked out in Table 21. The minable reserves ere seen to be
9.181 Million Tons. The HM content of the reserves is seen to be 1.64 million Tons. No
barriers ara left al the canal because the canal is periodically dredged at the request of
Inland Waler Authority of India { WA to maintain the depth of the canal for water Iransport.

The Company proposes o provide a rip-rap wall at the canal barder afier dredging. For this
approval will be obfained from IWAJ,

For UN frame work classification (UNFC) of the deposit, please see Annexure |l

f) Indicate minable reserves by sifce plan / level plan method, as applicable, as per the
proposed mining parameters.

Minable reserve for Block 3 has been worked out in earfier pare as 9.181 Milkon Tons.

4.0 MINING
summary of Mining Progosal;-

KEMML has been mining by colleclion of beach sand washing. The production during last five
years has been as below,

TABLE 9

RAVY SAND PRODUCTION IN LAST FIVE YEARS
'_'I"-Bar F‘FDE!UI'-.'-E'I I:_MT}I
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2005-2006 58 251
20062007 | 279426

~ 2007-2008 265.724
2008-2003 269,490
2009-2010 271,020

2010-11 280,200
|

b —

In order to meet the increased requirement of beaech sand minerals, the following scheme of |
mining is being implamented:

TABLE 10

PROPOSED RAW SAND PRODUCTION PROGRAM
Yaar 2012-2012 | 211 3-2014 | 20142015 | 2015-2018 L ki

LOCATION I'-'.ETI-I‘.]} MT MT | T NT MT

BLOCK 3 .F»EHIE 400,000 | 320,000 240,000 | 120,000 | 100,000
BLOCK 3 % 335,000 | 415,000 | 550,000 | 650,000 | 670,000
BLOCK 1 DEMG | 50,000 | 50,000 ) 40,000 | 40,000 | 40,000
TOTAL RAW SAKD 785,000 785,000 910,000 | 530,000 | 820,000

1. Increase Beach sand washing collection to 400,000 TPA of raw
sand and later reduce it as inland mining picks up. {Part A)

2, Introduce dredge mining in Northern part of Block 3 using Toyo Pump
and dredge to produce up to 670,000 TPA of raw sand. |Part B)

3. Introduce Dredge mining with Toyo pump and dredge In Block 1 for
50,000 TPA of raw sand. (Part B)
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(All tonnages are Metric tones)

As the three schemes are different in nature of mining adopled, details of the three
schemes are discussed separately in parts ASB.

Progressive Mine Closure Plan will be discussed in Par C,

a) Briefly describe the Exiﬂﬂngfpmpnsidmefhndfﬂrdamfﬂphgfwwﬂngm
deposit with alf design parameters.
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_A. BEACH SAND WASHING

Beach washings will be collected along the beach of Block No 1. Geology as relevant
to this operation [s discussed below:

L. Briefly describe the topography and general geclogy and lecal / mine geology of
the mineral deposit including drainage patiern.

A general description of the topography end peclogy of Block 3 has been given earlier.

In this operation, beach sand is collectad from the beach. Beach topography is gently sloping

io the sea. Part of the seashore is protecied by sea walls of 4 m heighL. There is no sea wall

In the area.of beach washing collection. There are no public roads or streames passing

through the plot. As the plot is connected to Arabian Sea on the wes! and to T.S.Canal on

the east, the area drains easiy,

@re Reservg Calculalions

The sand that is rmined is replaced by the sea and concentrated by wave action. Hence the
concepl of ore reserve is not applicable. The minerals are brought in and deposited by the
ocean current . They are leken away by the sea . if net collected In time.
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A VIEW OF AREA USED FOR BEACH WASHING COLLECTION

‘Mineralogical Data:-

The Heavy minerals in the concentrate made from this area has the following analysis. Total
|H|ﬂ'rﬁﬂﬂtﬂﬂtﬂfbﬂaﬂ’l?|'ﬂﬁﬁﬂu varies from 35 % to 60 %.
SAMPLING & ANALYSIS DETAILS

|
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TABLE 11
MINEROLOGICAL ANALYSIS OF CONCENTRATE FRO
W% 1N
COMCENTRATE
FROMBEEACH

MINERAL WASHING

" ILMENITE 408
LEUCOXENE+

MONOZITE al
RUTILE 4.8
ZIRCON 204

SILLMANITE 201
KY ANITE 1.5
TOTAL 100

Small incremental samples are collected dally from each truck load of each site separaiely
and make composite sample for each site for every month end aralyzed. The above dala
are the Weaighted Monthly Average for 12 menths frorm APRIL 2008 fo MARCH 2009,
b) The topographic plan of the lease area prepared on & scale of 1 : 1000 or 1 : 2000
with contour inferval of 3 fo 10 m. depending vpon the lopography of the area
shouwld be taken as the bese plan for preparation of geological plan. The defails of
axploration already carried oul including evidences of mineval axistence should be
shown on the geofogical plan.
Topographical plans of the baach area is shown on Geclogical Plan of the area on Plete
Mo 6. The area iz gently sloping to the west and the elevation difflerence is less than 3.0
melers,
¢) Geological sections should be prepared at sultable intervals on a scale of 1: 1000
1 2000,
The minesal that is mined is a renewable deposit on the beach surface. The
accompanying pholographs indicate the temrain.
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A CLOSER VIEW OF AREA USED FOR BEACH WASHING COLLECTION

d) Broadly indicate the year wise future progranme of exploration, taking into
consideration the future production programme planned in next five years

The area has been prospected in delall by Alomic Minerals Directorate for Exploration and
Research. However, the inland reserves are nol relaled o beach sand collection. It is not
feasible to explore the deep sea deposits which are, possibly, the source of heach sand
deposition. Hence there is no need for futher prospecting. So no exploration program is

envisaged.

8) Indicate geclogical and recoverable reserves and grade, duly supported by
standard method of estimation and calculations along with required sections
{ giving spiit up of various categories i.e. proved, probable,possible). Indicate cut-
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e .
off grade. Availability of resources should alse be indicated for the entire leasehold.

For arsa under Beach washing, the mineral Is replenished by the sea and the concepl of
Mineral reserve is not applicable. However, for calculation proposes, we can assume a
deposit of 3.0 M thickness and 40 M width over length of 2000 meter of beach front gives
| & deposit volume of 240,000 cublc melers. A bulk density of 2.0, the reserve available for
mining in 4 80,000 Tons. The gquantity mined will be lower than this. As mentioned
earlier, the sand is being deposited in the beach front and it is nol necessary to mine down
1o the depih indicated.

i) Indicate minable reserves by siice plan / level pian method, &5 applicable, as par

the proposed mining peramaters.
As will be explained below, mining is limited to 2 layer deposiled by the sea and the

concept of Mineral reserve is not applicable.

4 (A). MINING

a) Briefly describe the existing / proposed method for developing / working the
deposit with all design perameters.

In Ihe beach area, the prasent system of beach sand oallection will be continued . In
other areas, new mining methods will be introduced. These gre described in part B (page
40)

The beach sands will be collected by open cast method. Along the seashore, the washing
will be collected generally up to a depth of 30 cm. After this, the area is brought to original
haight by wave and tidal action by deposition of fresh minerals. The length of bench used for
beach washing collection is 800M. Existing and proposed beach washing collection arsas
are indicated in Plate No. 6. The beach length for collection will be 900 m and the average
wicth of collection area is 50 m end collection thickness 35 CM. This would yield & volume of
800 x 50 x 0.35 =15,750 cubic meter with a bulk density of 2T/eubic meter of dry malerial, the
yield Is 31,5007 rounded to 30,000 tons.. After removal of this strip, the beach washings are
again deposited by the sea in the same area. By this method, it is possible 1o collect at least
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15 such slices or a total of 450,000 tons in one year, Aclual p Toictionwil regulated at
the requirement of tha Processing plant,

Note : In case of pocket deposits, sequence of development / working may be indicated on the same
\plan.

b) Indicaie quantum of development and fonnage and grade of production expected
[pll wise as in fable befow :-

Because of the specific nature of this mining operation, no development work is required
here.

Requlred Production from beach washing colfection wil be as below:.
TAELE 12 |

FRPOSED PRODUCTION OF RAW SAND FROM BEACH WASHING

Year Raw sand production
Tonslyear
01(2012-2013) | 400000 |
02 (2013- 2014} | 320000
03 (2014-2015) | 240000 3
04 (2015 2016) | 120000
05 (2016-2017) | 100000 |

¢) Attach - Individuval year wise plans and sectlons. In case of ‘A’ cless mines
Composite plans and year wise sections In case of ‘B’ class mines

The exisling collection area and proposed collection area are indicaled in Plate No8.  As the
beach sand is replenished in the mining area by wave acion and ocean currents, there is no
change In the profile or cross secticn of the area . Hence, there is no change in the plan
Esection from year lo year.

d) Atfach supporiing composite plan and section showing pit layouts, dumps, stacks
of sub-grade mineral, if any, eic.

The mining operation will be by collection of beach sands. Therz |8 no mining pit as in
ordinary mining. There will be no sub-grade mineral. Hence there will be no dumps of sub-
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grade mineral. A W

e} Indicate proposed rate of production when the mine is fully developed, and the
expected life of the mine and the year from which effected.

The applicant has bsen mining up to 2 50,000 Tone e 2,80,000 Tons / Year by beach
washing callection from the block, As shown in following paragraph, it is possible 1o increase
the production rate to 4,50,000 Tons by increasing the frequency of collection and also to
sUstain this rate/ Also, with the increase in indand mining, the need for sea washing
collection will come down and the quantity of beach sand collection can be reduced ag
shown in Table 10. The Beach sand that is mined is being replenished in every season.
Hence it is not feasible Io compute the total minabile reserves or anficipaled life of mine, But
Lba quanfity of beach sand required for 5 years operation is worked out in Page 13 the
anticipated total quantity of beach washing collection for the next 5 years is only 1,180,000
tons onty.

f} Attach a note furnishing a conceptual mining plan for the entire lsase period ( for ‘B
Category mipes) and upto the mnrmm;mu'mmqnﬂmjbm:m the
igeological, mining and environmental considerations.

It is proposed that the existing methoad of collection e o be conlinue till the end of the lease
iperiod. The beach sands will be collected by open cast method. Along the seashore. the
washing will be collected generally up 1o a depth of 35 crn. After this, the area is brought fo
oniginal helght by wave and lidal action and ocean currents by depoeition of fresh minerals.
The beach length for collection of washings will be 900 and the average widih is 50 m. This
would yield a volume of 15,750 aubic meter with a bulk denslty of 2.0T of dry material per
cubic meter, the yield is 31,500 fons rounded to 30,000 tons, Aftar removal of this stip the
beach washings are again deposited by the sea in the same area. By this method, it is

possible to collect at least 15 such slices or a iolal of 4, 50,000 tons in one year, Actual
production will be regulated at aboul 400,000 tons / year or the requirement of the
Processing Plant. Conceptual plan of of the block Is enclosed as Platle 18,
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AVIEW OF BEACH WITH SAND SUITABLE FOR COLLECTION

g} Opencast mines
i) Deseribe briefly giving safient features of the mode of working ( mechanized, semi-

mechanized, manual}

Beech washing from the Beach front is collected and heaped using Bulldozers and wheel
loaders. The heaped sand is loaded into tipping Trucks manually. The sand is then
transported fo the stockyard of the Mineral separation Plant. The stocked sand is fed to the
plant by using wheel loaders 1o the Raw sand bins in the Mineral separation plant

i) Describe briefly the layout of mine workings, the layout of faces and sites for
disposal of overburden /waste. A reference fo the plans enclosed under 4(b) and 4 (o)

will suffice.
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Conceptual plan of beach washing eollaction is same as iH"iilQ'EE ., =
h) Underground mines : i
The eperation will be by open casi only. There will be no underground mining

{) Extent of mechanization
describe briefly including the calculation for adequacy and type of machinery and

equipment proposed to be used in different mining operations.

Beach washing from the Beach front is collected and heaped using Bulldozers and wheel
loaders. The heaped sand is loaded into fipping Trucks manually. The sand is then
transporied to the stockyard of the Mineral separation Plant. The stocked sand is fad to the
plant manuslly and by using wheel loaders o the Raw sand bins in the Mineral separation

plani.

A VIEW OF BEACH WASHING COLLECTION BY WHEEL LOADER AND MANUAL
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LOADING

Equipments proposed to be used are the following:

EQUIFMENT L LOCATION L 1 NUMBER i
Whea! Loader BL 200 or ' Plant area 2

‘equivalent ]

Bulldozer D_50 or uq-ﬂ.Ji'nrﬂ'Ient _ Planl area A TR

60 HP Wheel Loader BL 200 | Mining area | 2

or equivalent i

Bulldazer D__ﬂ-ll.m equivalent Mining area | 2 has

9] Driliing Mechine 2 " B

lThare will be no drilling in the operation. The sand is loose and can be collected without '
blasting. '

{2} Loading Equipment
All loading in the mine will be manual

(3] Haulage and Transport Equipment
{a) Haulage within the mining feasehold

Type Nos. * Size ) l:tﬂ.pat:ltﬁf Make *  Motive Powes H.F.

Tipping lrucks 6 101ons Tala 1210  Diesel 120

* Aciual number and Mode! will be decided by the contractor depending on market
conditlons,

whether the dumpers are fitted with exhausi conditioner should be indicated
No. The dumpers will meet the Pollution Control Board norms for exhaust gases.
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(b) Transport from mine head to the destination
There will be no transport of Raw sand outside the leasehold.
{4) Miscellaneous

describe briefly any sllied operations and machineries relafed to the mining of the
deposit not coverad earlier.

There are noc miscellaneous operations
5. BLASTING

Mo blasting is required for beach sand collection because the sand is loose and un-
consolidated.
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TRUCK TRANSPORTING BEACH WASHING TO MS PLANT

| K ey e T e e e e

€. MINE DRAINAGE

Mining will be conducted on the sea beach close fo the =ea level. So no specific steps or
provisions are required for drainage in beach sand mining

a) likely depth of waier fable besed on observations from nearby wells and watler
bodies

Mot applicable because the operations take place close 1o the sea and does nol affect water
table in anyway

b) workings expected fo reach below water table by the vear

Mot applicable as there is no change in the area or depth of operation from year to year




76 of 211

¢) quantity and gualify of water lfkely to be em-;}hﬁpu;d r-l'hg, T
and places where the mine water is finally proposed fo harged

As explained earlierthe working level does not go down. There ks no need for special
arrangements o drain the miring area.

7. STACKING OF MINERAL REJECTS AND DISPOSAL OF WASTE

a) indicate briefly the nature and quantity of top sofl, everburden / waste and mineral
refjects likely to be generated during the mext five years ;
No top soll or overburden/Wasle is involved in the mining . All mineral collected in the mining

face e franspoded to the processing plant. Thers will be no mineral rejects.

b) land chosen for disposal of waste with proposed justification
As no top soil or overburden™aste is involved in the mining, there is no need to choose any
land for disposal of wasle :

c) atftach a note indicating the menner of disposal and conflguration, sequence of
build up of dumps along with the proposals for the stacking of sub-grade ore, fo be
indicated year wise

No sub-grade mineral is encountered here. Hence procedure for disposal of sub-grade
minaral is not requlred. |

8. LWSE OF MINERAL
a) dezcribe briefly the end-use of the mineral | sale fo intermediary parties, captive
consumplion, export, indusirial uza) i

Oxides. Actually the graing of thesa minerals contain TiQz varying from arcund 55 %,
The fraction that contalns an average TiO2 content of about B0 % is called Hmenite,

2. llmenite, Leucozene and Rutile are minerals contalning malinly TiO2 and lron ‘
75% is called Leucoxene end 95 % is called Rutile. !

ZIRCON

Lircon is Zirconium Silicate - Zr0;, SiCy |

SILLIMANITE

It iz Silicate of Aumina = AlaOa. SIi0.y.
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It is a complex phosphats of Thonum and Rare Earh Minerals

MONAZITE

{Ce. La, Pr, Nd, Th, YIFO,

. This is Hadio Active

All illmeanite, rutile & Leucoxene are consumed by the Ti0; Figment Plant of KMML
fecafed at a distance of 3 KM from the fease hold { Block No. 3). and Zircon is used
in refractory, ceramic and other industries. Part of riiile ic aleo sofd ouiside.

\b) indicate physical and chamical specificalions stipulated by buyers,

[Speacicalion of Producls,
a. imente - TiD, 53% Min.
b Rutile -TiQ, -92% Min
c. Zircon—20: - 64% Win.

d. Monazte -Tidk: - C.25% Max
The main products, that is iimenite, Levcocxene and rutile are generally not sold to any buyer
and are consumed by the Pigment divisior of the company. The consuming divizicn does nat
lay down any other paysical and chemical specifications. For other minerals alsg, the buyears

do not stipu'ate any specifications.

el Give details in case blending of different grades of ares is belng practiced or s to
be practiced at the mine to meat spacifications stipulated by buyers.

Mo Blending iz practiced hare.
0. OTHER

Describa briefly the following :
&l Site services ;!

The arsa is undar mning for the laet 70 yeare. All necessary site services are provided n
Wine Office
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b) Employment poteniial :

Manpower of Mines & Old MS Plant
Officers 28

Workers

Permanent - 118 (including Female 16)
Casual - 447 (including Female 112)
Mining Staff

Mines Manager & Assistant Managers 5 -{including a Mining Engineer appointed under Rule
42{b)1) of the MCDR).

Mines Foraman a

[Mines Mate 3

10. MINERAL PROCESSING

&) i processing / beneficiation of the ore or minerals mined is planned to be
conducted on slie or adiecent to the exiraction area, briefly describe the nature of the
processing / beneficlation. This should indicate size and grade of feed material and
concentrate { finished marketable product), recovery rate.

The cre will be treated in the axieting MS plant.

PHYSICAL PROPERTIES

The minerals are separated by various physical means depending on their properties
iz, :

s Magnetic Susceptibility

» Electrical Conductivily and

» Specific Gravity.

limenite, Leucoxene end Monazile are magnelic materigls. The magnetic susceptibility
of these materials is differenl. Imenite is mare magnetic and Leucoxena and Monazite
are feebly magnetic.
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Regarding Elactrical conduciivity, all the Titaniig Eontajing fysérals (ie. Imenite,
Leucoxene and Rufile] are conducting and all others are non-conducting.

The spacific gravily the various Minerals are: -
1. Monazite - 5.20

2. Zircon - 4,70

3.Rulile -4 .25

4, limenite -4.2

5. Leucoxene - 3.50

6. Silimantie - 3,30

7. Quarty — 2.60 3

e e
A fiow sheel of the process followed here is enclosed es Platea Ho.16 and 17.
Existing Plant has been modified and renovaled .

The production capacity of the existing dry minerals separation plant was increased by
additien of 8 wet concentration plant, a fluidized bed dryer and an additional dry mill during
2002-2003. The Flow eheel of Pre conceniration Plant is given in Plate No. 16. Flow
diagram and material balance of MS Plant is given on Plate No. 17.
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A VIEW OF MINERAL SEPARATION PLANT

ILMENITE

The largest constituent of the raw sand is limenite. Hs Magnetic Susceptibility is more than |
that of Leucoxene and Monazite. the olher two magnetically susceptible materials. So using

a low intensty magnetic separator can separa'e this material. In the first stage around 70 %
of the limenite contained in raw sand can be separated. The balance Himenite can be
separated in the down stream side.

RUTILE
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‘As limenite, Leucoxene and Rutile are electrically conducting m S

separated from other minerals using High Tension Separators or Electrostatic separators, Of
these conducting materials , limenite is highly magnetic, Leucaxene is feebly magnetic and
Rulile I non magnetic. limenite can be ramoved by using & low intensity magnetic separator,

the Leucoxene by a high intensity magnelic separator and the non-magnetics left behind wil
be Rulila.

LEUCOXENE

The fraction obtained as magnetics of High Inlensity Magnetic Separator is theoretically
Leucoxene, This will contain limenite, Rulile and & small parcentage of non-conductings.
Heowever since the Leucaxene contert kn raw sand Is very low, this can be sent along with
Rutile without affecting the guaranteed TiO; content of Rutile.

The non-conducting fraction composed of Monazite, Zircon, Siflimanite, and Quartz along
with non-recovered portion of llmenite, Leucoxene and Rulike can be processed further to
separate the minerals. The non conduclings are again treated on screen and HT
separators remave any remaining anium minerals. Air lable will remove the lighter
minerals and magnetic separator removes impurities giving clean Jircon product

Due o shortage of equipments and low capacity of equipments due Lo thelr old age., KMML
presently separates only imenite, Rutile and Zircon from the raw sand. The monazite
recovered is stored In renches as directed by Atornic Energy Regulalory Board, with & sand
covar of 1.5 M thickness. The Company does not have sufficient storage space for storing
the un-recovered minerals along with the assodiated gangue minerals. Hence the un-
recovered mineral and gangue malerals are now discharged into the sea. Once it becomes
financlaly and administratively viable to separate these minarals for specific markate, thase
minerals can be recovered by installing additional equipments. As explamed earlier,
modernization projecl is under review presently. Delailed note on the proposed
modemization is given in Annexure Mo X _Flow gheat of Mademization Project is aleo shown
in Plate No17.
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b} Explain the disposal method for tailings or waste Trom=ifie processing plant
{ quantity and quality of tailings proposed to be discharged, size and capacity of
tailing pond , toxic effect of such tailings, if any, with process adopted to neutralize
any such effect before thelr disposal and dealing of excess water from the (alfing
dam).

Tailings from the Mineral Separation Planl will consist of quariz grains { sand ), and
unrecaverable minerals . There include small quantily of ilmenite, zircon, rutile, lewcoxene,
silimanite elc. The Company does not have sufficient storage space for eloring the un-
recovered minerals alcng with the associsted gangue minerals. Hence the un-recovered
mineral and gangue materiels are now discharged inlo the sea. KMML is considering
meodifying the Dry Zircon plant to a unit which will recover sillimanite and Zircon,  As
lexplained earlier, modemization project is under review. Monazite content is less than 1% of
the raw sand. Al present there is no demand for monazite, so all the monazile generated is
buried as per a procedure approved by Alomic Energy Regutalory Board, The quantity of
Monazite generated has been about 2000 tons per year. During the next five years, the
annual rew sand production is estimated o increase to 840,000 MT per year and monarzite
generation will touch BOOD Mt per year. If there is no demand for the mineral, this quantity wil
have to be disposed of as prescribed by AERB.

Ones the dredging operations are stabilized, the tallings from the processing plant will be
retumed to the dredging site 1o refill the dredge pit. The quantity of tailings will help in filling
the dredged area to the original level.

¢] A flow sheet or schemealic diagram of the processing procedure should be aitached.

Flow diagram attached as plate no 16 and 17.

d} Specify quantity and type of chemicals to be used In the processing plant.
Mo chemicals are to be usad in the procassing plant.

e} Specify quantity and type of chemicals to be stored on site / plant.

No chemicals are lo be slored on sile / plant.

f) Indicate quantity [ cu.m. per day) of water required for mining and processing and
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sources of supply of water. Dispasal of water and exfent of

The effluent discharge ls a2 per Kersla State Pollstion Control Board's approval Mo
W/02/055/87 . Copy eftached as Annexure V. Fresh waler requirament is equal ta the|

quantity discharged ie 30 Mafda:,f. Latest renewed approval doas not indicate the quantities

1. ENVIRONMRNTAL MANAGEMENT PLAN

&) Attach a note on the status of baseline information with regard to the following :
- existing land use pattern indicating the area already degraded due fo quarrylng /

pitting, dumping, rcads, processing plant, workshop, township efc in a tabular form.
Land utilization i as below

(@) Area used for beach sand mining 12 Hectares (Induding area proposed to be brought
under beach washing collection and the ares used for sand heaps elc)

(b)Area used for storage of raw sand 4 Heclares

(c)Area ocoupied by processing plant (Old MS Plant)5.60 Hectares
({d) Area used for mine roads 6.0 Hectares

(elArea of the Company now under sea 4 Hectares

(e)Balance area: Area owned by private persons  under various stages of Land scguisition |

Total area of Block 3 is 88.1183 Hectares (including Old MS Plant)

WLET regime

The area for bedch sand mining is close 1o the sea and is under wave action of the sea, So,
the area can be considered to be under saline water,

flora and fauna;

The beach had no flora or fauna Mearby areas had a few coconut trees. Most planis cannos

grow here due to high salinity of sea water . There is no visible fauna I the area except
small crabs, rats and few birds . There are no species that are specific to this area.

- qualify of alr, ambient noise level and vibration
- The area was under mining operations for the last 70 years. However, thers ig no

appreciable degradation in the quality of air, ambient noise level and vibration. Thers is
na drilling or blasting in connection with mining operations, Hence vibration is minimal.
- = climatic conditions
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- The area has trapical climate. Details of temperature, ralnfall“'!t"ﬁr ;ears is shawn in

Annexure VI|. The nearest stations where weather data is available are Alappuzha for
temperature and Kollam and Kayamkulam for rainfall,

- public bulldings, places of worship and monuments
There |s one lemple close lo the roed used for transport. KMML Is brying o see if the the

lemple can be shifted, observing tantric rituals. Other than thet , there sre no public buildings,

places of worship and monuments near the area used for besch sand mining and roads usad
for transport.

= humean setilemenis There are no human settliermente near the area used for beach sand
mining or near roads used for fransport. Places of worship will be shifled away from the
mining area with the consent of all stakehalders.

- XNocio econnmic

-  KMML is the largest employer in the locality and the economy of the area depends vary
much on the well being of the company. Eadier, fishing and associaled operalions wers
the main economic aclivity. Mow the fishing operations are concenlrated on Fishing
Harbors which were openad recently In Thangassery and Neendakara,

- aftachk plans showing the locations of sampling siations
- Sampling points will be selected in consultation with the agency undertaking the EIA

sludy. |
- Envirenmeni Monitering Cell of the Company shall confinue monitoring ambient alr
guality, dust fall rate, water quality, =oil sample analysls and nolse level measurements
on various stations established for the purpose both in the core zone and buffer zone, as|
per department of Environment guidelines and keeping in view IBM's Circular No. EJDE,:
5ea50M-wise every year or by engaging preferably the services of an Envirnnrnaralali'
leboratory approved by MOEF/CPCE. The dala so generated will be maintained in a)
bound paged register kept for the purpese and the samea ehall be made avallable lo the|
I' Inspecting officer on demand.

|- does area [ partly or fully) fall under notified area under Water { Prevention & Controf
of Pollution), Act, 1874
Yes
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h) Attach an Environmental Impact Acsessment Stafement
mining and beneficiation on environment on the following over the next five years
{ and upto concepiual plan periad for 'A’ category mines)

KMML is arranging to get an EIA and EMF is prepared by 8 specialized agency. Mational

institute for Interdisciplinary Siudies | formerly Regional Research Laboratory ) Trivendrum
has already started this work, As the operations are proposed to continue upto conceptual
plan period in the same manner, the EIA will be the same as oullined above.

§} Land sres indicating the area likely to be degraded due fo guarrying / pitting,
dumping, roads, workshop,processing plant,of beech washing colfection township
alc.

Mo change from baseline data as the cperation that are going on for the lasl 70 years is o
continue

) Air quelity
No change from baseline data as the operation of beach washing collection that are going

on for the last 70 years is to continue. An additional area of 3.0 Hectares will be used for
beach washing collection, if necessary..

i) Water quality
1I'~Iu chanpe from baceline dala as the operation of beach washing collection that are going on

for the last 70 years is sel to conlinue

iv) Moise levels
No change from baseline data as the operation of beach washing collection that are going on
for the last 70 years is to continue

v} Vibration levels | due fo blasting)
There will be ne blasting and hence blast induced vibrations will be nil

vi} Water regime

Mo change from baseline data as the operation co not effect the waler regine only at:lnlluua
that were going on for the last 70 years is 1o continue.

¥if] Socio-economics '
{Na change from baseline data as the operation of beach washing collection that are gnw
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on for the last 70 years is to continue

viif) Historicel monuments eic.
There are no historicel movements or similar structures in the area.

¢} Attach an Environmental Management Plan {supported by appropriate plans and
‘sections) defining the fime bound action propesed to be faken with sequence & timing
In the felfowing ereas ( or diagrams should be used ) :

- temporary storage and viiliratlon of topsoil !
- There i= no tapsail in the erea. Hence there ks no need to amange for temporary slorage

and utilization of topsod.

- year wise proposal for reclamation of land affected by abandoned guarries and other
mining activities during first five years ( and upto conceptual plan period for A"
catagory mines) clarifying the extent of back fitling end re confouring and / or
alternative vse of unfilled / partially filled excavations / roed sides / slopes and mine.

he mineral will be replenished by the sea. So the sama area will continue to be used. Hence
the proposal does not envisage abandonment of any area.

In case abandoned quarries / pits are proposed (o be vsed as reservolr, their size,
waler holding capacily and proposesl for vifiization of such water be
The proposal does nol envisage abandonment of any area. So the proviso is not

applicable,
- programme of afforestation, year wise for the Initial five years ( and upto conceptual
plan period for ‘A’ category mines) indicating the number of plants with name of
specles fo be afforested under different areas In heclares.
The proposal does not envisage abandonment of any area. The mining area is right on
Ihe seq beach and there is no de-forestation for mining. Also no afforestation is planned
in the area.

- stabilizailon and vegetation of dumps slong with waste dump management year wise
for the first five years { and upto conceptual plan perlod for ‘A’ category mines).

-~ There will be no waste dump. Mining does nol generate any wasta material. The tadings
from Old Mineral Separation plant is now sent back to the sea and are taken away by
wave aclion. On commencement of Dredge mining, this tailings will ba used to refill the
dredge pond, along with the tailings from the wet concentrafion plant atlached 1o dredging
pontoon.
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I- measuras to contral erosion / sedimentation of wamf‘t_qumg?_ g 5

LY,

Tha mining activilies do not affect any watercourse and does mot cause eny erosion or
sedimentation.

= treatment and disposal of water from mine,

- As explained earller, the mining is camied out on the beach and there is no water that is

generaled in the mine. Hence procedures for Ireaiment and disposal of water from mine
are not necessary.

- measures for minimizing adverse effects on water regime.

- As explained earier, tha mining Is carried out on the beach and there is no water that s
generated in the mine. Hence measures for minimizing adverse effects on water regime
from mine are nct neceasary.

- protective measures for ground vibrations / air blast cavsed by blasting,

Az explained sarlier, the mining is camied out on the beach and there is no  ground
vibrations / air blast caused by blasting in the mine. Hence protective measures for
ground vibrathons / alr blast caused by blasting, measures for minimizing adverse effecls
on waler regime from mine are not necessary.

- measures for protecting historical monuments and for rehabilitation of human
setthements likely to be disturbed doe fo mining activity.

- Az explained earfler, the minkng ls carried oul on the beach and there are no  historical

| monurments in the area. Alse, no human setlements are close to the mining area that can
be disturbed due to mining activity in the mine. Hence measures for protecting hislorical
monuments and for rehabilitation of human settlerments likely to be disturbed due to
mining aclivily are nol necessary.

-socioeconomic benefits arlsing oul of minfng.

The mining operation sustaing the pigment ({TiO; ) plant of the company. Mining unit and
pigment unils employ a large number of local people. The company is 8 prominent public
sector unit of the Stete Govemment.

d) Monftoring schedules for different environmental components affer the|
commencement of mining and other related activities. | for ‘A’ category mines only) i
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- Sampling points will be selected in consullation wilh the agency undenaking the E18
sludy{ National Institute for Interdisciplinary Studies, Trivandrum of CSIR).

- Environment Monitoring Cell of the Company shall continue monitoring ambient air
quality, dust fall rale, waler quakty, soil sample analysis and noise level measurements
on various stations established for the purpose both in the core zone and buffer zona, as
per depariment of Environment guidelines and keeping in view IBM's Circular No. 3/82,
season-wise every year or by engaging preferably the services of an Environmeantal
laboratlory approved by MOEF/CPCEB. The data so genaratad will ba maintained in a
bound paged register kept for the purpose and the same shail be made avallable to the
inspecting officer on demand. .

Node ; Ground vibration studies are ta be carried ont for virgin area / new leases after one year
from the commencement of mining activifies, { for 'A’ categary mines onfy)

As there is no driling or blasting or any aclivity that can cause ground vibrations, such
studies may be unnecessary.
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In arder to supplement the preduction of beach sand washing and to utilize the on-shore
depasits, KMML plans lo extract sand by dredging the leasehold. Parameters relevant 1o this
operation is discussed belaw: There will be two units working In Block 3 and one unit in

Block 1.

2. Briefly describe tive topography and general geology end lfocal f mine geclogy of
the mineral deposit including drainage pattern.

Discussed in Para 3 on Page no 6

Dve Regerve Assumptions:-

The calculation of reserves in the area to be used for dredge mining are worked out with two

assurmplions:

1. The strip of land used for beach sand mining will be used as a berder against the sea for
dredge mining.

ii. lf was decided that the whole minable area of the deposit should be mined uplo a depth of
8 M below MSL.

Qre Resarves:-

For Block 3. The area is divided into cells of 137 m X 275 meters (450 ft X 200 fi). As the
area is generally flat, the volume of reserve in all the calls ie approximately the same. The
dry bulk densily of reserves in each cell will vary depending on the grade or HM contenl
which varies from 8% to 35 %.
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An average HM density of 4.1 tons/ M3 Is used to calculate dry bulk density and voids
content is taken as 30 %. The reserve tonnage of each cell is shown in Table &,
Geological Reserves in Block Ill.. This includes the lease area and its eastern extension,
including the canal. The total reserve of the locality is seen to be 43,638,640 lons . The
average reserve in each cel is sean o be 715,380 fons.

The minable reserves inside the block are worked out after leaving barriers prescribed in
G.0. No. 214 AID¥2011 of 24/10/2011 and leaving out areas of the canal. This is worked
out in Table 21. The minable resarvas are seen 1o be §,125,800 Tons. The HM content
of the reserves is seen fo be 772,120 Tons. Leler, KMML proposes to approach the
Geovt to relax the stipulation of 50 M barrier with the canal. No barrlers need 10 be are lef
at the canal because the canal is periodically dradged at the request of Inland Water
Authority of India ( (WA} Lo maintain the depth of the canal. The Company proposes fo
provide a rip-rap wall at the canal border aler dredging the canal and s border.. For this,
approval will be obtained from Inland Water Authority of India (IWAI ) and the Gowl of
Kerala,

The Yearly production of raw sand mined by dredghg in the area for 01-05 year Mining
by dredge 1 is worked out in Table 13 and by dredge 2 is worked out in Table 14  below:
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TABLE 13

YEALY PRODUCTION BLOCK3, PONTOON & DREDGE 1

| YEARLY PRODUCTION BLOCK 3, PONTOON 8 DREDGE 1
PONTOON 1 AND DREDIGE 1 COMBINATION

(A

, TOTAL
I ; FOR THE
BLOCK  |&F 50 4D 4E YEAR |
Pmduchion Preduction [Production Produclion Production |
. L1 ME _ MT T |
YEAR 1
[2012-13) 200000 zuucm!
YEAR 2 LI o .
(2013-14) | 126,800 124110 ' mo‘
: VEAR 3 . | |
(2018-15) 60000 : SBO000
YEAR 4 .
(2015-18) B0 316580 400000
YEAR § ' :
(F016-17) 195437 HMS5E3| 400000
|
TOTAL 325890 j S12027 204563 9630000
- TABLE 14
YEARLY PRODUCTION BLOCK 3, FONTOON & DREDGE 2 s
. _ PONTOON 2 AND DREDGE a-::a:mamm
K] TOTAL
! | FOR THE
BLOCK 1D 1E [1F 26 2F 2E YEAR |
Preduction Production [Froduction Praduction |Production [Procuchon Production. |
bl MT MT [MT MT MT T MT |
e ! S e
@OI1Z13) | 156000 B4000; Bele 200000
skl . + | :
(2013-14) 215055 2EOC00)
s : 15055 3“'9"55 ] s , .
I:El.'-l‘l'l-iﬁl_l s 110606 88F18 171073 0000
YEARA | _ = l !
(2015-18) .. SES0T 43093 4D0C00
VEARE e . | dalid
(201697) . 400000 400000
TOTAL 196000 278055 145553 DEI10  £278B0 445G 1630000
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- TABLE 15
 RAW EAND PRODUCTION HLAND BLOCK 2
| TOYC TOYO | TOTAL
| DREDGE DREDGE INLAMD
~ ¥YEAR  COMBINE 1 COMEINE 2 | PRODUCTION

L TP T WA | A

YEAR 1 ' !

201243) 200000 ‘ 200000 | 400000
YEAR 2 [

201314) 250000 250000 | 500000
YEAR 3 '
(2014-15) | 380000 ‘ 580000 ! TEO000
YEAR 4 - '
(2M5-16) | 400000 400000 BO0000
YEAR 5

{(2016-17) |  4DODDOD - 40000C B000D0 |

As the individual cell lonnage ere generally within 10% of Ihe average quantity, this

average quantity ks taken from calculating yearly production.
The quantity of sand mined from the area from 01 to 05 yeer is worked out in Table 13

and table 14.

Area mined by dredge -pontoon combination in Black 3 will be as below
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TABLE 16
AREA MINED AND RECLAIMED BLOCH 3
TOY0 TOYO
DREDGE | DREDGE
YEAR | COMBINE1 | COMBINE2 | TOTAL
| HECTARES | HECTARES | HECTARES
| YEAR
1(2012-13) __ 1.09 1.09 247
R2
(2013-14)]  1.19 1.52 2.71
YEAR
2014-15) 207 2.07 4.13
3?5@ =
_{2015-16)] 218 2.18 4.35
| 5
[(2016-17)| 2.8 2.18 4.35
| TOWAL| __17.72
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LAND IN BLOCK 1 BEFORE MINING

For Bleck 1 : The area is eeen to have sand deposit. Mining will be done upto a depth of
8 meters below sea level by pontoon dredge combination, or a a fotal thickness of 9
meters. As the area is close to the sea beach, the entire thickness is expected ko conlain
minable concantration of Heavy Minerals.
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TABLE 17

FRODUCTION AND AREA MINED AND
REQAMEDINBLOCKI
PRODUCTION| AREA
QUANTITY | MIMED

T

zn11.1§} 50,000 3,770

2012-13) | 50,000 3,770
3

m13-1}1 40,000 3,016

(2014-15) | 40,000 3,016

YEAR 5

(2015-16) | 40,000 3,018

TOTAL | 220,000 16,588

_
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WT % IN
MINERAL BLOCK {
ILMENITE 24.0
LEWCOXENE
+ MONOZITE 1.3
RUTILE 1.8
JIRCON 3.8
SILUMANITE 6.2
KYANITE 0.4
TOTAL
HEAVY
IMINERALS 37.5

The analysis is based three samplas taken from the ares at a dapth of one meter.

Tolal Heavy Mineral Conlent from block 3 is expected 1o have the following mineral
distribution .

TABLE 18

MINERAL COMBINATION IN BLOCK 3 DREDGE MINING

|Ir'r|Erﬂﬂ

[Rutile

ILeucoxane

Zircon

Monazite

i

ilimanite
Kyanite

14

TOTAL

gd

Mote: The mineralogical analysis s based on work done by Australian Mineral
Devalopment Laboratories (AMDEL} for KMML in 1977. AMDEL's computalion is based

on prospecting work done by Or. Rao of AMD in 15972 and 1973-74. This was based on
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data for 245 beach bore holos and 236 bore holes is Eastern
grouped into 20 sels of five composite samples for Beach bore holes and 8 set of five
composite samples for Eesfern extension From these data, the average compesition for
the while block was calclialed as per the lalile above

k) The topographic plen of the lease arca preperced on a seale of Iz 1000 or I : 2000 with
contonr interval of 3 ro 10 . depending npon the topography of the ares shoald be tuker ax the
buse plon for prepurativn of peologival plan. The devails of exploratlon alveady carried out
including evidences of mineral existence should be shovn on the pealegical plan.

Topographical plans of Block 1 and Block 3 of the lease areas are enclosed, The areais
fal and the elevation difference is less than 3.0 meters.

¢} Geeldogicel sectivns showld be-prepared af suitable fntervals on a scole of T: 1600 7 1 @ 2000,

Geological Plans and sections of Block 3 and block 1 based on the work by Atomic
Minerals Directorate for Exploration and Research are given in plates No 6 to 8.

| Geological Plans of Block 5 and block 7 are given In plates No25 and 26

Tha area proposed 1o be mined under dredge mining will be shown on & scale of 1:2000
| &nd the veriicel scale will be exaggerated. The geclogical plans of area proposed for
dredge mining in 01 to 05 years is shown in plate no 6 & @.

d) Broadly indicate the year wite future programme of exploration, foking into concideration the
Jinure production pragramme planned in nexdt five yeors

The area has baen prospected in detail by Atomic Minerals Direclorate for Exploretion and
Research. Mining is limiled to a depth of 8 meters below M.S L. For Block 1 and Block 3,

the intervening plot ( Block 2) has been mined by dredging by Indian Rare Earth Lid, for |
the fast 15 years. Hence the daposit ks well known and there is no need for further
prospecting. So no exploration program is envisaged.

gl Indlcare geologicel and recoverable reserves and prade, duly supported by stendard method of !
esfimation and colculafions along with reguired seciions [ giving split up of variounr categories

Le proved, probable,possible). Indicete cul-off prade. Availability of resources shooeld alvo be '
indicated for the entive leasefiold.

Genlagicsl reserve in Block 1 s given in table 6 based on site observation and
| inferences from workings in adjacent piot of M's IRE Lid. Geolegical reserve In Block 3is |
warkad out in Table 8. Geological reserve in Block 5 is worked out in Table 6A. Geological |
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resarve in Block 7 is worked out in Table GE.

) Indicate minable reserves by stice plan / level plan method, as applicable, as per the propesed
mining parameders,

The minable reserves will be the same as calculaled in table 6 and table 21.

12, DREDGE MINING

a) Brlefily describe the existing / proposed method for developing / working the
deposii with all dasign parameters.

For dredging the porlion of the deposit away from Lhe beach, the company proposes lo
use a combination of Toyo pumps and cutter suction dredges. Toyo pumps are pontoon
mounted pumps, Each of them will work in conjunction with an Eficot or eguivalent
dredge. It is proposed to operale three such mining units, one In Block 1 and twe in Block
3. There will also be a Pre-concentration plant with spirals with each these units, so thal
bulk of the sand can be discarded at the site and this sand can be used for back Mling

part of the dredge pit.

The unit consists of one submersible cutter suction *Toyo"™ pumg of 50 HP capacity and a
plant feed pump with & storage cum constant pulp density tank and a skid mounted spiral
planl. The Toyo pump will be mounted on & Fontoon and has hoisting and lowering
arangement on board to lower the pump 50 as to maintain proper cutput. Hand
operated mechanical winches ere be fitted on Pontoon and anchored to the shore for
movernent of the Pontoon. '
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TOYO PUMP AND PONTOON ASSEMBLY IN CANAL

Dredge proposed lo be used is an Ellicott 370 HP dredge with a cutling depth of @
metlers or equivalent. It will have an overall weighl of 25 tons and hull draft of 0.82
meters. Overall length will be30 meters. I will be powered by a Caterpillar 3406E or
similar diesel engine giving 308 KW, Dredge pump will also supply the material to the
Spiral assembly. Any equivalent make of Dradge can be used.

The surry from the Toyo pump and the dredge will be pumped to the feed pump
tank on the share. This pump will | in lum, pump the slurry into the skid mounted
spiral plant. The two stage plant consigts of 36 starts of HG - 10 gpirals and a
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used). This plant can recover 95% of VHM (very heavy minersls, i.e. - imenite,
Rutile Zircon, Sillimanite and Monazite) from the mined areas and make a
concentrate having @ minimum of 75% Heavy Mineral Content. The balance from
the plant (Tailings) can be used to fill back the mined owl areas. It is environment
friendly operation and the land will be back-filled and reclaimed as the Pontoon &
Dredge plant advances. The skid mounted plant will be moved as and when
necessary by towingwith a Dozer fLoader, which will be avalable in the area.
The heavy minerals, thus produced, will be de-watered using & Hydro-cyclone
and the de-watered heavy mineral concentrate{with about 5-7% moisture) will be
taken to the present Wet Mill Plant fo get a good concenlrate throughput.
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PHOTOGRAPH OF CUTTER SUCTION DREDGE
The flow diagram for pre concentration unit is shown in Plate No.16.

Note : In case of pocket deposits, sequence of development / working may be indicated on the same
’nhn.
b} Indicate quantum of development and lonnage and grode of production expected pit-wise

Mo development work is reguired because there is no overburden.
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Pit No.(s) | Overburden ROM Ore Scle-able .
i Ore  prade (hre  Refects Overburde
' | Tans H Fatio
| | . =
Firn  Pead Ne | NTL 400,000 | NIL NIL NIL  No
| 200112 | & Pord No 2 ; overburden
Second | Pond No NIL MOT004 | NIL NIL NIL  No
012.13 | &Pond No i overburden
Thid |PesdNel | NIL  '"167,000 | NIL NIL NIL No
201314 | & Pond Na 2 R A
Forte | Pond No 1 NIL _ 'B00000 | NIL | NIL NIL No |
2014-13 | &Pond No } overburden
Fifh | Pond No I NIL 00,000 | NIL NIL  NIL  Ne i
201318 | &Pond No } | overburden
|Block 1 :
Year | Pit No.(s) | Overburden ROM Ore Sole-gble | Sub- Minerall Oreto
Ore grade  Rejects | Overburden
Tens (e rafio
Fist |PondNod | NIL w0000 NIT, NIL NIL | Ne
201112 ! | s Siths pverbuiden
Second |PomdNeld | NIL | 'S0000  NIL NIL NIL No
Hop2 43 | | orerborden
hird lm';;;r oL | wop00 NI NIL NIL Ne
| _ overburden
Forth  Pund Ne | NIL 40,000 NIL NIL NIL | No
Mild-15 | pverbarden
Fifik  PondNo I NIL | 40,000 | NIL | NIL NIL N
MNIs_ 1A ' | | overberden

Capacity of Ponioon pump is 30 TPH or 180,000 Tonslyear.
Capacity of Dredge Ie 50 TPH or 300,000 Tone/year,

The proposed layout the dredge Is given in the folfowing drawings on Plate No. 11.
ir.'j Attach - Individusl yesr wise plans end sections. In case of ‘A’ class mines
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Year wise plans for Block 3 are attached as Plate 14 and sections on Plate No. 15.
Yearwise Plan and sections Tor Block 1 are atiached as Flale No. 10,

d) Aftach supporting composite plan and section showing pit layouts, dumps, stacks |
of sub-grede mineral, if any, elc.

General layout and Composite plan ks shown in Plate No 18. There are no dumps or stock,
or sub grade minerals.

8) Indicate proposed rafe of production when the mine Is fully developed, and the
expected life of the mine and the year from which effecied.
Each toyo and dredge system will have a capacily of (50 +30) 80 tons/ hr of sand or 480,000

ltpa of raw sand. There will be two units working in Block 3 and the production capacity per
year will be 850.000 tons and actual production. maximum, will be B00,000 tons per year
from Block 3 inland mining. The reserves in Block 3 is 43,638,640 tons and the deposit will
have life of 54 years. Minable reserves with provision of the barier is 6,125,800 tonns
( Table 21). The life of this reserves will be 10 years. In the meantime, the stipulation of
barrier can be get reduced in the interest of mineral conservalion, increasing the life of the
block.

1) Attach & note furnishing a conceptual mining plan for the entire lease period [ for B’
Category mines) and upto the life of the mine [ for ‘A’ Category mines) based on the
geclogical, mining and environmenial considerations.

The area Is proposed to be mined by pontoon mounted submersible pumps and dredges.
The slurry pumped from the submersible pumps and dredges will be sent to skid rll'rl:ml.lrulel:lii
pre-concentrators. The heavy mineral content which ks 10% in raw sand will be increased to
75% 1o B0% using spirals and hydro-cyclones. Mosl of he gangue minerals will be separated
In pre-concentration. These will form the rejects and will be used 1o refill the dredged area. In
this way, refilling will proceed hand in hand with mining operation. The concentrates will be
transported to Mineral separation plant in tipping trucks.

g} Opencast mines ;

f) Describe briefly giving salient features of the mode of working [ mechanized, semi-
mechanized, manual)

The operation will be mechanized using slury pumps and dredges . The rejects will be

refilled into the mined area by using & wheel Ioader.
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AREA TO BE DREDGE MINED IN KMML BLOCK 3
ii) Describe briefly the iayout of mine workings, the layout of faces and sites for
WII of overburden / wasite. A reference to the plans enclosed under 4{b) and 4 {d)
Layout mine workings is given in Plates 14 for Block 3 and in Plate No.10 for Block 1,
i) Underground mines ;
There will be no underground workings
i) Extent of mechanization
describe briefly including the calculation for adequacy and type of machinery and
eguipment proposed to be vsed In different mining operations.
{1) Drilling Machines

There will be no drilling machine because there will be no drilling or blasting. The material is
loose sand which can be mined without drilkng and blasting.
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ARIEL VIEW OF LAND PROPOSED FOR DERDGE MINING IN BLOCKS

{2) Loading Equipment

Product from the pre-concenitrator will be loaded by wheel loaders for transport 10 MS Plant.
The same loader will be used for progressive refilling the dredge pond.

{3) Haulage and Transport Equipment

{g) Haulage within the mining leasehold

Type Mo, * Slze / Make* Motive Power H.P.
. i e |
Tipping B 10 tons Tata 1210 Diesel 120

trucks
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- Actual number and Mocel will be decided by the contractor deperiding o markel! conditions.

whether the dumpaers are fNited with exhavst conditioner showld be fndicated Mo

(b Transport from mine head to the destination

5 Block 3. There will be no transport of the sand outside the leasehaold.

-

Black 1 The product of Pre-concentrator will be transported to MS Plant

L ' Type Nos.® Size / capacity Make* - Mative Pnﬁu‘ ' H.P.
— Tipping 6 10 tons Tata121¢ | Diesel 120
trucks !

* Actual number and Modal wili he decidad by the contractor depending on marked
|conditions.

(4} Mizcellencons

- Describe briefly any allied operations and machineries related to fhe mining of the deposit nat
corvered earfier.

There are no miscellaneous operations.

13. BLASTING

Thera will b2 no blasting because the sand £ loose and can be dredged without blasiing.

74. MINE DRAINAGE

a) lkely depth of waler lable based on observations from nearby wells and waler
bodies

The mining oparations will take place by dradging in a pool made with surface watar. The
water in the pool will be at Sea level.

b) The level of ground water and time of reaching tha water table.

NOT APPLICABLE
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€) quantity and quality of water likely to be encountered;the b T

and places where the mine water is finally proposed fo be discharged

The mining operations will 1ake place by dredging in a poal made with surface water, The
waler in the pool will be at Sea level. Hence there is no nead for pumping arrangements,

15.

a) indicate briefiy the nature and quantity of top sofl, overburden / wasfe and mineral
rejects iikely to be generated during the next five years ;

Mo top soll or overburden or mineral rejects are encountered in dredge mining and pre-
concenlralion erea. About BS % to 90 % of the raw sand s rejected as tafling in pre-|
cancentration operation. This materal is ueed to refill the back side of dredge's pond 8s thnE:I
dredge moves forward. ]

b} fand chosen for disposal of waste with proposed justification

There will be no waste material. Aboul 85 % to 90 % of the raw sand is rejected as lailing in
pre- concentration operation. This material is used lo refill the back side of dredge's pond as
he dredge moves forward. Hence special land need not be chosen for waste disposal

¢) attach a note indicating the manner of disposal and configuration, sequence of
bulld up of dumps along with the propesals for the stecking of sub-grade ore, fo be
indicated year wise

As explained above, there will be no sub grade minerals, Hence there will be no build up of
dumps for sub-grade minerals. '

16, USE OF MINERAL

a) describe briefly the end-use of the mineral | sale to Intermediary parties, captive
consumption, export, industrial vse)

PRODUCTS INFORMATION s given in Para B of parl A. There will be no change in the
product gereraied in dradge mining.
b) indicate physical and chemical specifications stipuleted by buyers

PRODUCTS INFORMATION is given in Para 8 of part & There will be no change in the
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product generated in dredge mining.

c) ghve details in case blending of different grades of ores Is being practiced or Is to
be practiced at the mine to meet specifications stipulated by buyers.

Mo spedific blending is planned.

16(A) . OTHER

Describe briefly the following :
a) Site services :

Site ervices are provided in Mine Office

b Employment-potenilal :
Manpower of Mines & Oid MS Plant
Cficers 28

Workers

Permanent 118 induding Female 16

Casual 447 including Female 112

Mining Staff

Mines Manager & Assistant Managers 5 (incuding a Mining Engineer appointed under Rule
42(b)(1) of the MCDR).

Mines Foreman 3

Mines Mate 3

Manpower, as required , will be diverted from the existing pool of manpower. Organization
chan is enclosed as Annexure XXX

17. MINERAL PROCESSING

a] ¥ processing / beneficistion of the ore or minerals mined is plenned to be
conducted on sfte or adjacent to the extraclion ares, briefly describe the nalure of the
processing / beneficlation. This should indicate size and grade of feed material and
concentrafe ( finlshed markefable product), recovery rate.

The concenirate from Pre-concentrator will be treated in the old MS plant. Detsils of the
M3 Plant are as given in para 10 of Part A
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HEAP OF RAW SAND IN M.S. PLANT

b) Explain the disposal method for tailings or waste from the processing plant
{ quantity and guality of tailings proposed fo be discharged, size and capaclty of
tailling pond , toxic effect of such tailings, if any, with process sdopted o neutralize
any such effect before their disposal and dealing of excess water from the taifing
dlam).

Details are as given in para 10 of Part A
¢} A flow sheel or schematic diagram of the processing procedure should be aitached.

Details are as given in para 10 of Parl A

d) Specify quantify and type of chemicals to be used In the processing plant.
Mo chemicals are used in the Processing Plant
g} Specify quaniity and type of chemicals to be stored on sle / plant.
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Mo chemicals are used in the Processing Plant. Hence thp}ﬁ I;m:rmedutn .sﬁ:l hemicals

on site/plant SO

f) Indicate quantily | cu.m. per day) of waler required for mining and processing and
sources of supply of water. Disposal of water and exteni of recycling.

Details are as given in para 10 of Parl A
Machinery to be added as parl of mechanization is summarized bakow,

TABLE 20 .
SUMMARY OF MACHINERY '
| Machinery )  Block Il Block| | Total
Portoon aDredge 2 £ F §
| Pre concentration kid 2 . 1 3
|toader for concentrate and _ ' 2 | 5
'rejact handling | | !
Tipping trucks for 2 | 4 | 8 |
concentrate franspor . | ,

18. ENVIRONMENTAL MANAGAMENT PLAN

a) Attach a note on the slatus of baseline information with regard te the following :

- existing lend use pattern indicating the area already degraded due to quarrying /
pliting, dumping, roads, processing plant, workshop, township eic in a tabular form.

Land wiilization in Block 3 is as below

(a) Area used (including eny additional area ) for beach sand mining 8 Hectares
{b)Area usaed for sterage of raw sand 4 Hectares

{c)Area occupied by processing plant (Old MS Plant)5.60 Heclares

(d) Area used for mine roads 6.0 Heclares

te)srea of the Company now under sea 4 Heclares i

(e)Balance erea: Area owned by privale persons  under various stages of acquisition . This |
area le o be utilized for dredge mining. Abeut 17.72Ha of land will be mined In the firsi 5
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years. Details of the area mined is shown in Table16. Al st al the lafigwill be reclaimed

by refilling. In Block |, ares mined will be 1.66 Ha in the first 5 years:

Total area of the Block 3 is B8.1193 Hectares (including Old M5 Plant)

waler regime

The area for beach sand mining is close 1o the sea and the T.5.Canal. So, Ihe a’éa can be
considered to be under saline water,

flara and fauna:
The beach and near bye arsas had a few coconul frees. Most plants cannot grow here due

to salinity of water . There is na visible fauna is the area. There are no species that are
speafic to this area. Detalled environmental study is being conducted by Malional Instilute for
Interdisiciplinary Studies, (CSIR ), Trivandrum

_ quality of air, ambfent noise level and vibration
_  The ares was under mining operations for the last 70 years, However, there is no

appreciable degradation in the quality of a@ir, ambéent noise leve! and vibration. There I8
no drifling or blasting In conneclion with mining operations. Hence vibration is minimal.

- -ciimetic conditions .

_  The area has tropical cimate. Details of temperature, rainfal etc for § years is shown in
Annexure VII. The nearest stations where weather data is avallable are Alappuzha for
temperalure and Kollam and Kayambkulam for rainfall.

- public bufldings, places of worship and monuments
These is ane tample close to the road used for Iransporl. KMML is trying 10 see il the the

temple can be snified, observing tantric riluals. Other than that , there are no public buildings,

places of worship or monuments in or near the ares proposed to be used for dredge mining

and near the roads used for mineral transpor.

_  human settiements Before commencing the dredge mining , the required area will be
taken over by land purchasel acquisition. Places of worship if any will be shifted away
from the mining area with the consert of all stakeholdars.

- Socio economic BClors
- KMML is the largest employer in the locality and the economy of the ares depends very

much on the well being of the company. Eariier fishing and associated operations were
the maln economic aclivity. Mow the fishing operations are concentrated on Fishing
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- aftach plans showing the locations of sampling stalions
. Sampling points will be selected in consuitation with the agency undertaking the ELA

sludy.

- Enmvironment Monitoring Cell of the Company shall continue monitoring ambient air
quality, dust fall rate, water quality, soil sample analysis and noise level measurements
on varous slations established for the purpose bolh in the core zone and buffer zone, as
per department of Environment guidelines and keeping in view IBM's Circular No. 3/92,
| season-wise every year or by engaging preferably the senices of an Environmental
laboratory approved by MOEF/CPCB. The dala so generated will be maintained in a
bound paged register kept for the purpose and the same will be made avallable to the
inspacting officer on demand.

- does area { partly or fully) fall under notified area under Water ( Frevention & Controf
of Polluiion), Act, 1874
Yes

b) Attach en Environmental impact Assessment Statement describing the impact of
mining and beneficlation on environment on the follewling over the next five years
{ and upte conceptual plan perled for 'A’ category mines)

i} Land area indicating the area Wkely to be degraded due to quarrying [/ pitling,
dumping, roads, workshop,processing plant, township etc.

in Block 3. During the next fve years, area mined by pontoon dredge combination will ba
17.72 hectares as given In Table -16. Almost the entire area will be reclaimed by refilling the
dredge pil with the reject sand from the pre-concentralor and from the MS plant.

In Block 1. During the next five years the pontoon pump and dredge combination will be
mining about 1.6 Heclares. Almost the entire area can be reclaimed by refiling the dradge
pit with the reject sand from the pre-concentrator and from the MS plant.

1) Air quality

No Majar change In air quality is expected. Dredging will not produce any dust or fumes. The
Leading and transpori operations also do not produce dust because the sand is wel Fumas
produced by the equipments will be minimal because the equipments will be required to have
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Fallution -under-control Cerificates.

[} Water quality

Mo change in water gqualily is expecled because no chemicals are added to the water system
during dredging. The sand dees nol contaln soluble constituenis. During dredging amd pre-|
concentration, water is used only a5 a medium and is returnad to the pond far re-use.

iv) Noise levels

Mo major change is expected In noise levels because dredging is done under water. The
increase in sound level will be anly from trucks and loaders usad to handle the concantrate
and wasla sand. There will not be any residential house near the working area.

v) Wibretion fevels { due fo biasting)
There will be no blasting and no vibration due to blasting.

vi) Water fegime

No change in water gquality is expected. Water from the adjoining canal will be used to form a
pond In which the dredge will be fioated. Water used in dredge and pre-concentrator will be
recirculated back to the pond, Hence there will be no change in water regime.

vil) Socio-economics

There will be no effect of socic-acanamics of the area. Mozt of the residents have left the
area as their lands have been purchased by KMML, KMML conlinues lo be the major
economic activity of the area.

vik) Historical monuments etc.
There are no hisorcal monuments in the area or naar it.

c) Attach an Environmental Management Plan (supported by appropriate plans and
sections) defining the time bound action proposed te be leken with sequence & Uming
in the following areas ( or dfagrams should be used ) ;

- temporary storage and utilization of tepsoil

thera is no topsoll Hence, action plans for temporary sterage and ulilization of topsell are
not required.

- year wise proposal for reclamation of land affected by abandened quarrias and other
mining activities during first five years { and upto conceptual plan period for ‘A’
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category mines) clarifying the extent of back filling ‘amirg Eoptoutingsand / or
slernative use of unfilled / partially filled excavations ¥is slopes and mine.
In case abandoned quarries / pits are propesed to be used as reservolr, their size,
waler holding capacity and progosal for utilzation of such water be ghvan.
Reclamallon of land affected by mining will go hand in hand with mining operations. Tailings |
rejected in pre-concantratien plant and MS plant will be used for refilling the mined cut araa.
The MS plart will be generating waste sand from treatment of beach washings also. Hence
the guantity of sand available for reclamation will be sufficient for reclamation of the dredged

drea.

- mma of afforestation, year wise for the initial five years { and upto conceptual
plan period for 'A' category mines) indicating the number of plants with name of
species to be afforested under different areas in hactlares.

Mo area has been deforested for mining the area. However, irees will be planted in the
reclaimed area as per long term land utilization plan for the area. The detailed plans for land
utilisation will be worked out with the consent from slate Government.

- stabliization and vegetation of dumps along with waste dump management year wise
for the first five years { and upto conceptual plan perlod for ‘A’ category minas).

Any materisl rejected during concentration of the raw sand is utilized for refilling the mined
\gut area. Hence there will be no waste dumps. So plans for siebilizetion and vegetation of
dumps ard for waste dump management are not necessary.

- measures ta control erosion / sedimentation of water courses.
In the proposed method of operation, there will be no erosion / sedimentation of waler

::nurﬁes Hence Measure to control erosion / sedimentation are not nacessary.

- treatment and disposal of water from mine.

There will not be any discharge of water from the mine. The dredge is working in a pond and
water used for dredging is redirculated back to the pond. Mo chemicals ere added to the
water during operation. Hence no reaiment is required for the mine water.

- measures for minimizing sdverse effects on water regime.
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Mo change in water quality is expected. Water from the aﬁﬁ;ﬂng_ canal will be used to form A

pond in which the Pontoon &nd the dredge will be floated. Water used in dredge and pre-
concenirator will be recirculated back to the pond. Hence no special measures for minimizing

s

adverse affecis on waler regime.

- protective measures for ground vibrations / air blast caused by blasting,

There will be no blasting and no vibralion due fo blasting, Hance special protective
measures for ground vibrations / air biast caused by blasting are nol needed.

- measures for protecting hstorical monuments and for rehabilitation of human
seftfements likely to be disturbed due to mining activity.

There are no historical monuments In the locality. The area will be free from human
setiements by the time the dredge mining is in full swing because the required extent of
land will be purchased or acquired by the company before commencing dredging. The
company lollows a generous rehabilitation scheme approved in meeting chalred by the
Minigter for Industries of Kerala State. Minutes of the mesting is enclosed as Annexure V1.
Hence special measures for protecting historical menuments and for rehzabilitation of human
lsettiements likely to be disturbed due to mining actvity are not needad.

-socioeconomic benefits arising out of mining.

KMML is the larges! emplayer of the area. Mining has been going on in the area for the last
70 years. Dredge mining will help KMML to increase production of beach sand minerals, In
this case, KMML will be self sufficient for raw material for ite pigment plant.

d) Monitoring schedules for different environmenial components after the

commencement of mining and other related activities. ( for A" category mines only)

- Sampling points will be selected n consultation wih the agency underiaking the ElA
eludy.

- Environmert Moniloring Cell of the Company shall continue monitoring ambient air
quality, dust fall rate, water quality, soil sample gnalysis and noise level measurements

or varioue stations established for the purpose both in the core zone and buffer zone, as
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| per department of Envirenment guidelines and kmﬁﬁi;‘u"r‘?'ﬁlﬂ IBM's Circular Mo, 3/02,
SEas0on-wisa every year or by engaging preferably the services of an Environmential
laboratory approved by MOEFR/CPCB. The data so generated will be maintained in a
bound paged register kept for the purpose and the same will be made available 1o the

inspecting officer on demand.

Note : Ground vibration studies are to be carmied out for virgin érea / new leases affer
one year from the commencement of mining activities. { for ‘A" category mines only)

As there ks no drlling or Blasting or any aclivity that can cause gmuml vibratione, euch
studies may be unnecessary.
19. Conceptual Flan:

The lease hold is divided into 4 blocks. Block No. 1 wilt be mined by dredge
mining. Block No. 3 will be mined by dredge mining and beach washing
collection. Subsequently, Block No. 5 and Block No. 7 will be mined by dredge
Imining and beach washing collection. Dredge mining involves refilling of the
mined area using tailings from pre-concentration plant and Mineral SEpal‘Hiiﬂnl
Planls. The mining methods adopted here is capable of yielding very high
production rates required for the companies pigment plant and other
downstream units. The minerals mined by beach washing collection are
|replaced by the sea. Hence this reserve is not depleted. The on - shore
deposits are very substantial and will last for quite some time even at high
production rates., Both methods of mining ensures that the area is restored to
the original ground level. The beach zrea will be required to continue the
mining, but the area mined and reclaimed by dredge mining can be utilized for
other applications as decided by the State Government.
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PROGRESSIVE MINE CLOSURE PLAN

Submitted under Rule 22{5){Va) of Mineral Concession Rules 1260

20.0 INTRODUCTION:

Mame cf the Leaze M/s, Kerala Minerals and Metals Lto
Extent ) —— Total 203 807 Hectares

Type of Lease Renewal e el
| and “5; pattern Non forest

Location and Accessibility

Villaga Neendakara, Panmana, Chavara.
Vadakumihala Alappad, Karunagappally

Puthuppally, Kulasekharapuram

Taluk karunagapaly
Digtrict Kellam
iy Methed af Mining Open cast method

A combination of beach sand mining
dredging of inland depaosits,

201 Reasons for closure of mine: The area is leased in favor of Mis, Keiala

Minerals and Metals Ltd & lease s valld for 20 years. Hence | the prograssive Mine

closure plan is prepared and submitted for approval.

20.2 Statutary Obligations: The applicant has agresd to underdake/zomply all
statutory rules, regulations, ordera made by Central & State Goverrments Statutory

Qrganizaticns, Court eic,, and alsa obtaln spacific paermissions wheraver necessary
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fram concermed authoritics.

20.3 Closure Plan Preparation:

Name & Address of the Applicant -__h_HE._!"EE_:I'_E_!_E_l Minerals and Metals Lid

Recognized Quslified Person Jacob Funnen
1LB.M. REGN NO ROPBMNG/OZS/E8A
AMDREGN NOAMD/MPARQP/S2010
A 24, Kanaknagar, Trivandrum, 695003

I-I:é;,r Persnn 5 " Jacoh Punnen .

Telephone Mo, 0471 - 2314195

094470 31419 (Mobile)
Fax - D471 3819263

i) MINE DESCRIFTION:
i) Physiography : For details please refer para 4.0, Page—-9
204 Geology : For defalls please refer Para 'e’ al Pages 12

205 Recerves | The total in gitu geclogical reserves of beach sand is givan in Table

Mo 6 and B.
20.6 Mining Method : For detalls Please refer Para 4.0, Page No 1210 22 and
4210435
20.7 Mineral Beneficiation : Please refer Para 10.0, Page No. 29, Page 47-48
p F MININ N H
INCLUDING FIYE YEARS PROGRESSIVE CLOSURE PLAN UPTO THE FINAL
CLOSURE OF MIME : The previous mining Pian fscheme was approved by Atomic

Minerals Directorate for Exploralion and Research , Department of Atomic Energy, Govl.
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of India vide letter No. AMD/MPASMKMMLMIZE2D dated 13/5/2003. Under this plan

only beach sand mining was envisaged. No progressive mine closure plan was altached
to the said plan as it was not a statuory requirement then, Also, the land used for beach
sand mining continues to be used for the same purpose as the deposit gets replenished
and the deposit is not depleted, So progressive closure of the mining area was not
possible. Hence, the question of raview does not arise at this stage.

21 . Closure Plap:

2:.1 Mined-Out Land : Describe the proposals to be implemented for reclamation and

rehabilitation of mined-ont land including the manner in whick the actual site of the pit will

be restored for futnre uge. The proposals should be supporied with relevant plans and
sections deplcting the method of land restoration/reclamation/rehabilitation.

Beach washing collection.

The area used for Beach washing collection does not run out of mineral because the
mineral is replenished periodically by the sea. So the same area continues to be used for
beach sand washing collection for the last 70 years.

So the area ls never minad out. Hence the erea cannot be reclaimed or rehabiitated as a
mined out area. Even after 70 years of mining, the profila and characteristics of the area is
same &8s it was before the mining. Mo change is anlicipated during the period of this
mining plan.
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| Mining Plan for Kerala Minersls and Metals Ltd, Ghavara
| T

AREA UNDER BEACH WASHING COLLECTION FOR MORE THAN 40 YEARS

Dredge mining in Block 3.

As explained in earlier sections, the dredge unit incorporates a wet pre- concentration
plant. In this unit, the raw sand is concentraled 1o 85 to 90 % H.M. Content. This requires
rejection of 75 % of the dredged sand as tailings in the dredge unit iself.
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HOUSE BUILT ON AREA MINED BY DREDGE AND REFILLED BY M/S IRE LTD IN
ADJACENT BLOCK

This tailings are discharged at the rear end of the dredge pond and will refill the pond

progressively, Hence the mining method incorporates progressive reclamation of the
mined area. In the refilled area, the tailings from the Old MS plant is also deposited by
tipping trucks, The refilled area is laveled with bulldozers. It iz proposed that the refilled
area will be afforested and converted into & suitable landscape. It is estimated that the
area dredged during the first five years will be approximalely 17.72 Ha and almosl same
extent of land will ba reclaimed. The only un-reclaimed area will be the active dredging

pond with an area of 0.30 hectares.
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AREA REFILLED AFTER DREDGING BY IRE LTD IN ADJACENT BLOCK

Mining in Block 1

Mining in this block will be by pontoon pump dredge combination . Mining will be upto a
depth of 8 meters below sea level. Due 1o this, no spedific action Is required in
progressive ming closure plans. The cnly un reclaimed area will be the active dredge
pond of area about 0.30 Ha. The area that is mined out will be fully reclaimed. Total area
mined will be 1.6588 Hectares as detailed in Table 17.

22.1 Water (uality Management: Describe in detsail the existing surface and ground water
bodies availahle in the lease areas and the measures to be taken for protection of the same
including control of erosion, sedimentation, siltativn, water ireatment, diversion of water
courses, if any, measures for provection of contamination of ground water from leaching cic.
Quantity and guality of surface water bodies should also be indicated and corrective
measures proposed to meet the water quality conforming the permissible limits should also be
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described. Report of hydrological study carried out in the' ¢a:niy-akso be subshitted. The
water balance chart should be piven, If there ks potendal of i}
| treatment method should be given.

Beach washing collection.
The material that is handles in beach washing collection has been washed by the ses

many times. So it is free of slimes or any soluble chemicals. During mining of this
malerial, there will be no release of slimes or chemicals into the water, Water level will
not be affected. Hence, there will be no adverse impact on quality of surface water or
ground Water due to Beach washing collection.
Dredge mining in Block 3.
During dredge mining, a8 pond will be made with satine water from adjoining 1.5, Canal. The
water in the pond will be used for floating the Toyo pump pontoon and dredge and also as
medium for the process of dredging end pumping the sand inlo the concentrating unit an the
dredge. Afler processing, the concenirale, along with some water will be pumped Lo the new
concentrating plant. No chemicals are added o the process waler during the operation. The

sand is generally granular and I free from sime. Hence the water is not contaminated in any

way during the operation. Hence specific steps for protection waler bodies and ground water |
ara not called Tor.

Mining in Block 1
| It is planned that the area will be mined by the Toyo pump pontoon and dredge, Waler for

|
‘forming the pond will be taken from the sea. The location is very close 1o the sea and sea
water will low into the dredpge pond though the bamier as seepage. In the pontoon and
dredge mining, the considerations listed for Block 3 will be applicable and no spadfic step is

required for protection of water bodies or ground waler,
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223 Alr Quality Management: Describe the existing air quality status. The corrective
measures to be taken Tor prevention of pollution of air shoald be described.

Beach washing collection.

There will be no poliution of air. The sand being handled is free of dust and is moist. Hence it
will not raise any dust during operstions, Trucking roules will be spraved with waler {0
prevent dust generaticn.

Dredge mining in Block 3.
There will he no pollution of air. The sand is handled ag a slumy with water. Hence there is no

chance of dust generation.
i lock 1

There will be no poliution of air. The sand being handled is free of dust and is maisL. I-ﬁnna it
will not raiee any dust during operaticns. Trucking routes will ba sprayed with water to

prevent dust genergtion. During dradging, the sand is handled as a slumry with water. Hence
there is no chance of duﬂ_gmmﬂun :

The mining activity is likely to have minimal impact in quality of air prevailing in the area. Tha:

Cangl is used by Tounst House boats, Passenger fermies, private boats etc. All these have

diegel engines which emit SPM, NOx & S02. The addition in SPFM, NDy & S0 emission due
the operation of Toyo pump and Credge and earth moving equipments will be minimal
compared 1o the existing emissions . The Toyo pump and dredge will be powered by diesel
engines. As the impact is very minimal, the only mitigation measures proposed Is improved
malntenance of engines of trucks and other mining machinery.

MOISE : Thera will ba some noisa from the engines of Dredge and other mining machinary.
This = very minimal. The dredge is located in @ man-made pool. The sound does not affect
the growth of fish in the canal orin the sea. The operational areas are far away from

inhabited areas. Noise will be kept to the minimum by proper maintenance of the Dredge

and other mining machinery. There iz considerable traffic in NH 47 | now renumberad as
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fvibration comparable to that generated in the NH..

234 Waste Manapement: Describe the type, gouality and geantity of overburden, mineral
reject ete. available and their disposal practice. 1T no utilization of waste material is
proposed, the manner in which the waste material will be stabilized should be deseribed .
The protective measures 1o be taken for prevention of siltation. Eroslon and dust generation
from these waste material should alsn be deseribed. 1T taxic and hazardons elements present
in the waste material the profective measures to be taken for prevention of their dispersal in
the gir environment, leaching in the surface and ground water cte should be deseribed.

Boach washing collsction
There is no overburden. No waste is penerated in the mining oparations.
Dredge mining in Block 3.

There Is no overburden, Tallings generaled by concantreting the raw sand is used for refilling
the dredge pond. No toxic waste is generated here.

Mining in Block 1

There |5 no overburden, Mo wasta 5 genarated in the mechanized mining operations.
Tailings are generaled by concentrating the raw sand. These tailings are used for refilling the |
idredpe pond. Mo toxic waste is generated here.

2115 Tepsoil Management: The topsoil available ai the site and its utilization chould be
described.

There is no lopsoil in the mining gred. Hence specific steps for topsoil meanagemant

tare not required hera.

226 Tailing Dam Management: The steps to be taken for protection and stability of tailing
dam, stabilization of tailing materizl and its utilization, periodic de-silting measures to
prevent water pollution foom tailings ete, arrangement for surplus water overflow along with
detall design, structural stability studies, the embankment secpape bogs into the receving
environment and ground waler contaminant If any should be deseribed.

I
' Tailings ara genaratad in dredge mining and in M3 Plant. The mathod handling the
{tailings has been described earller. There Is no talling dam and specific sleps for prolection
ard stability of tailing dam, stabilization of tailing materal and its utilizalion, perlodic de-silfing
measures in prevent water pollution from tallings ele, are not required.  Any Monazrite which

cannol be sold will be disposed off as prescrbed by Atomic Energy Regulatory Board.
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22.7. Infrastructure: The existing infrastructural facilitdes available sach as roads, aerial
rope-ways, conveyor belts, raillways, pewer lines, buildings&structures, water treatnient
plint, transporl, water supply sources in the area ete. and thefr future utilization shonld be
evaluated on case-to-case basis. If retained, the measures to be taken for their physical
stabillty snd mamtenance shonld be described. [T decommissioning proposed, dismanthing

and dispoeal of building stroctures, support facilities and other infrastroctore like electric
irmnsmission Hne, water line, gas pipeline, water works, sewer line, telephone cahles,
nnderground tanks, transportation infrastructure like roads, rail, bridges, culverts etc,
electrical eguipments and infrastructures like elecirical cables, transformers to be described
in conneetion with restoring sland for forther use.

The only infrastructure that is left behind will be the roads. Beach washing operaticns do not

need any olher infrastructure. For dredge mining, infrastructure like power supply are
mavable and will move with the dredge 1o new areas.
Hence specific sleps for their decommissioning or relention  are not required here.,

218 Disposal of Mining Machinery : The decommissioning of mining machineries and their
pussible post mining ntilization, if any, to be described.
The machinery used here ara the following:

DCradga assembly
« earlh moving equipments
+ ftrucks,
All these equipments are movable. In the event of a mine closure, they can be moved to a
new site,
Hence specific steps for decommissioning of mining machineries are nol required here.

21.0 Safety & Security: Explain the safety measures implemented to prevent sccess te surface
opcnings, cicavations ete and arrangement: proposed during the mine abandonment plan
and up to the site heing opened for general public should be described.

In beach washing cobection, there is no mine opening. In other operations, the mining
area will be Kepl fenced, After mining, the area will be refilled and will ke like any other part
of the shore and there Is no need to restrict public access 10 the mined out area. As
indicated in para- ihe area mined oul and refilled with dredge is suitable for habilation and
cultivation. Hence specific safety measures are not required here.

In dredge mining and mining in Block 1, the mine opening will be kept fenced and public
access will be restricted, till the area s reflled.
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12.10 Digaster Management and Risk Azzessment: Tl;'ﬁ.zﬂunl_ Wfth action plan for
high risk aceidents like landslides, enbsidence flnad, inundation in uoderpround mines, fAre,
scismic acthvities, talling dam failure ete. and emergency plan propesed Tor quick evacoation,
amelivrative mweasares o be taken et¢. The capability of lessee to meet such eventuallties and
the assistance ©0 he required from the loesl aotharity should akso he described.

The leasehold is close to the sea. There is no possibility of  high risk accdents like
landslides, subsidence flood, inundation in underground mines, fire, seismic activities, talling
dam fallure elz. Hence thera is no nead for emergency plan proposed for quick evacuation,
ameliorative measurse atc. Even in the Teunami incident of December 2004, only Blodk 7
was affected. Specific emengency plans will be laid down before working in that Block. Mo
special precautions are required In Block 1 & Block 3. Person to be contracted [ responsible
in cage of disasler or emargency is
Mines Manager,

MS Unit,

Kergla Minerals and Metals Lid,
Kovilthotlom, Chavara,

Kollam -691 583.

Tel Mg, 0476 - 260047 f 2081948
{Fax - 0476 - 2680101,

21.11 Care and maintenance during temporary discontinuance: For every five vearly
review (as given In the mining scheme), an emergency plan for the situation of femporary
discontinuance or incomplete programme due to coort order or doe to statutory
requirements or any other unforeseen circumstances, should include a plan indicating
measnres of care, maintenance and monitering of status of unplanned discontimued mining
operations expected to re-open in near future. This should detail item wise status menitoring

and maintenance with periodicity and objective.
Beach washing co dge mini Mining In Block 1

In the event of any temporary discontinuance or incomplete programme due 1o court
order or dus to st=tutory requirements or any other unforaseen circumstances, the dredge
can be withdrawn from the leasehold. Alamately, the dredge cen be taken for maintenance.
The dredge pond and mining area in Biock 1 will be kept fanced and and the fence will he
maintained properly. In Beach washing collection area. no mamtenance work is required.




128 of 211

s

230 ECONOMIC REPERCUSSIONS OF CLOSURE OF MINE AND MANPOWER
, BRETRENCHMENTS ,
| Man power retrenchment, compensation to be given, socio-ecconomic repercussions and |
remedial measures consequent (o the closare of mines should e deserilved, specifically staling
the followling.

13,1 Number of local residents employed in the mine, status of the contnuation family
sccupation and scope of joining the occupation back.

Beach washing collection Dredoe mining in Block 3 Mining in Block 1 There are no
cammunities in the immediate vicinity, The manpower engaged here are from various parts
of the district and From other distncts. The company is a public sector unil and it has no
plans of retrenchmenis of its mining staff, even if it has to suspend or close the mines,

13.2 Compensation given or to be given to the emplovees continuing with sustenance of
himself and their family members.
In view of the explanation given above, lhe question of sustenance Compensation
does not arise. In the unlikely event of a lay-oHf, compensation eligible under the law will be

pald.

131 Satellite npecupations connected to the mining industry-nnmber of persons engaped
theérein — continuance of such business after mine clozes. -

There are na satellite cccupations and there is no other economic activity near bye.

134 Continued engagement of emplovees in the rehabilitated status of mining lease ares and
any other remnant activities.

The employeas are permanent or regular casual amployess of the company. The
beach washing operations will never be worked oul as the minerals are being replenished by ||
the sea. As for dredge mining, Block 3 has a life of more than 50 years, Once any part of
the leasehold s worked out, they will be transferred to other areas of the leaseholds.

I35 Envisaged repercussions on the expectation of the society around due te closure of mine.
The company is prestigious Fublic sacior unit of the State Government, The society

around expects the company o provide sustained employment. It very unlikely that the mine
will be closed any time now. In the unlikely event the mine is closed, the employeess may be
|laid off as provided under the law.

| 24 TIME SCHEDULING FOR ABANDONMENT:
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The details of time schedule of a1l abandonment operations az proposed in para 4 shonld be
described here. The manpower and other resources reqoired for completion of proposed job
should be described. The schedule of such vperalions should alse be supplemented by PERT

programme Evaluation& Review Technique), Bar chart eic.

As mentioned in earler para, the mine is not scheduled to be cdosed in near futures,
Even in the event of a closure, therc will not be any specific activily except shifting the
dredge-washing plani system, which is & rouline activity. Hence thera is no need for details
of ime schedule of abandonment operations, FERT chart, Bar charl etc

25 . ABANDIONMENT COET:

Proposed year wise expenditure In Rupees

Cost to be estimated hased on the activities required for implementing the protective and
rehabilitation measures ineloding their maintenance and monitoring programme.
As menticned in para 4, the mine is not scheduled to be closed In near fulure. Even in

the event of a closure, closure, there will not be any specific aclivity except shifing the
dredge plant system 1o another leasehold, which is a routine activity. Hance there is no

need for working cul the cost of abandonment at this stage.

26, FINANCIAL ASSURANCE:
Eeach washing collection.
SI. |  Head Area put
Mo on use at |
start of
plan {in
Hectare.)
1 Eﬁ.rm umder o
Mining
2 Storage for top Wil
L
3 {Ohwerhurdenh Ml
mp
5 Mineral storage 4 =~
5 Tnfrastructure  Nil

{workshop,

i Additional

requirement

daring plan
period (in
Heciare)

il
Pl

Nil
il

Total {in |

Hectare)

e

i
n
n
gt
¥
s

—'l-\. L
T

Area | Metarea
considered as | considercd |
fully ; for '

reclaimed and | esleulation |
rehabilitated | (in Heetare)
{h_llltﬂare]

Nil

Nil

Nil

12 0
Nil T

Nil T

i il

Nil Nil i
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81 Head Area ot Tota Net area
No. onuse at | requirement  Hectare) considered as  considered
start of during plan fully for
plan {in period (in reclaimed and calculation
Hectare.) Hectare) rehabilitated (in Hectare)
- e S amliis . . {in Hectare) i
administrative, '
building et} |
6 Roads  6Ha Wil 6 Ha 6 Ha | Nil
T Railways Nl Nil il il Nil
i {_]rb:n belt Ml = NJl Mil ]I Nil Mil
g ‘Tailing pond  Nil Nil Nil Nil Nil
10 | Effluent Mil Ml Mil Ml Mil
Treatment pland
11 Mineral 56 Nil 5.6 5.6 Nil
separation plamt - E
12 Township area Nl Mil Nﬂ Wil Wil
13 Others to Mil Nil Wil Kl Nil
specify = 157 ]
Grand Total 246 3 276 2146 Nil

DPredge mining in Block 2.
5l No, | Hesd Area put
0l HSe A
start of
plan (in
Heelare)
1 Area under 0
__ |Mining
2 Sitorage [or op  Nil
soil
3 Crverburden'du  Nil

In beach washing collection, there is no permanent damage to any area of the beach. The
area under collection i& reetored to original profile by the sea.

Additionsl | Tatal (in | Area Net ares
requirement  Hectare) | considered a5 considered
during plan fully for

period (in ‘reclaimed amd calculation

Hectare) rehabilitated  {in Hectare)
= (in Hectare) e
1% 1E 177 0.3
Nil Nil Nil T ]
Nil Wil Nil il
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-\.\_\-;,:E? b L L e DR
k"*-\;-_-_ S
SL Ne. Head Area put Additional Total (In Area Met area
onuseat  requirement  Hectare) considered as coasidered
start of | during plan Folly for
plan (in period (in ‘reclaimed and  calenlation
; ; Hectare) Hectare) | rehabilitated  {In Hectare)
[l Sl . il b ==l Sl il ':Eﬂ_m;'"]
| i
Er LR . et e |11 A gk
_4 Mineral scorage Nil iN:l HMil Wil Ml
5 Tnfrastructure  |Mil Nil il Nil Nil
{workshon, |
administrative, | . |
ihﬂ.“d'i]lgﬂﬂ.} S . | | _-I O
fi Roads Mil ‘Nil il il [ il
7 Railways Mil Mit | Wil Mil Mil
8  |Greenbeh  |Nil Nil Nl Nl Nl
@ Tailing pond Nl il Mil Nil Nil
10 Efftuent |Nil Nil Nil Nil Hil
Treatment plant !
11 Minersl Nl ‘Nil Nil il Mil
separation plant N ] o e
12 |Township area (M1l Nil Nil \Nil Mil
13 Others to Nil Nil Nl © !Nl | Nil
specily - . e N A R e
| riﬂdTntal 0 1 1B 18 IIT.'J _[I.3
|Dradge mining in Block 1
SLNo.| Hesd  Areaput | Additions] Total(n  Area Net area
ol use at requirement | Hectare) | considered a5 consldered
start of daring plan | fully for
, . plan (in peried (in | ' veclaimed and' calculation |
Heclare) Mectare) | rehabilitated  (in Hectare) |
LR o I e RS il (m BHoctare) | J
1 Area under 0 L 1.7 1.4 0.3
| Mining i = S o .
2 Storage for top | Nil Nil Wil Nl Nil

Bk N BT 0
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‘R{\ ﬁ"**u PRt 1
= et ol by il re il — Ny T
51 MNo. Head Area put Addithonal "‘I:aiﬂ_[ﬂil Net ares
on oseat  requirement = Hectare) | comsidered as  considered
start of daring plan ' fully for
plan (in period (in \reclaimed and  caleulation
Hectare) Hectare) | rehahilitated (im Hectare)
L el : - [ (in Hectare)
3 Overburden/dn  Nil Nil il il Nil
| up = | =lsoesg T |
4 |Mincralstorage [Nl Nil il iNiI Nil
5 Infrastructure | Nil Nil Nil Nl il
\(workshop, | ; | .
| I r E-h'ﬂﬁ"-"ﬂ, . | | |
s i, i e | | |
6 |Roads Nil Nil Nl |Nil Nil ;
7 Railwey:  |Nil N Nil il Nil :
8  |Creenbeh  |Nil Nil Nl Nil Nil 4
9 Tailing pond Wil Mil Hil Mil Nil _}
10 Effluent Nil Nil Nil Nil Nil
_ Treatment plant | | '
1l Mineral Nil 'Nil Nil Nil | Nil
' separation plant | i : I 4]
12 |Towhship area |Nil |Nil Nl Nil Nil
13 |Otherste  |Nil |Nil Nil Nil Nil
specifly i ' ]
| Grand Total |0 1.7 17 1.4 0.3

About 0.3 Ha of land each in Block 1 & Block 3 | a tolal of 0.6 heclares)will be left without
refilling at the end of 05 year, But when the dradge mining is continued, this ares will be
rafillad and reclaimed. Because of the peculiar nature of the lkasehold and the nature of
mining operatlon, no specifiic action is required In progressive | mine closure, Even though
mined area will be reclaimed by end of Mining operation, as per the statutory provisions the
lessee will have lo provide the minimum Financial Assurance of Rs. 2 lakhs, which is mare
than the amount payable at the rate of Rs. 25,000/per hectare for the area thal needs ta be
refiled. Hence the minimum amount of Financial Assurance is being provided as a bank

|guaranies..
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TABLE 2

DETAILS OF LAND IN BLOCK NO. 3
Taluk : Karunagappali
District : Kollam
State : Kerala

The total area in block-3 within the same boundaries & survey numbers mcluded in the lease as per
GO dr 11-12—1972 is 88 Ha 11 Ares 93 Sq meters, presently spread over four revenue villages as per
[The details wtated helowr,

| &l Na. Village | Survey Mos. Hectares = Ares ' Sq. Mis.
ot | Ponmama | 61060 T I e ] SN
. i Vadakumibala 095 1 { B | 17
= 5 | Chavara 11023 15 | 26 76
. 4 Chavara . 0 17 1
Grand Total ] T g
Area for [ 11 Lk
renewsl
TABLE 3

AREA OF MINIMG LEASE (REVISED)
Taluk : Karunagappali
District : Kellam
Slate : Kerala
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SINo. [Blocks  Jarea
11 I 34,285 Hectares  |Neandskara 25 | 1124
2 1 58,1193 Hectares  [See Table - |
1l 220
3 L' 28.599 Heclares 218
Kulasekharmpurann |1 to 199
4 Vil 2.499 Hectares  |Puthupaily 110 151
Total 1203.802 Ha
TABLE 6
i TABLE - 6 GEOLOGICAL RESERVE BLOCK -1 '
== -
| AVERAGE | VOLUME OF | OFMINAELE
AREA | THICKMESS | RESERVES | TONMAGE | RECOVERY SAND
|SOMETERS| METER | CUEMETER| TOMS 5, | - TONS
: | i 25 fe. O '
| 342850 | 11 | 3771350 (7.542700| OB | 7,165,565

TABLE 6A
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B i Page &9
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TABLE - 6 A GEOLOGICAL RESERVEBLOCK -V
= e " TONNAGE
| AVERAGE VOLUME OF CFMIMABLE
AREA | THICKMESS RESERVES TOMNAGE | RECOVERY SAND
SLLMETERS | METER icu!-.METEH TONS | % TONS |
28889 | 11 | 317B6D 635778 05 | 603,989 |
TABLE 6B
TABLE - 6B GEOLOGICAL RESERVE BLOCK -VII
AVERAGE  VOLUME OF | OFMINABLE
| AREA | THICKMESS | RESERVES TONNAGE |RECOVERY  SAND
SOMETERS| METER |CUBMETER TONS | % TONS
52499 11 577480 | 1154978 95 | 1,007.229 |
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TYPICAL ANALYSIE OF MINERAL SAND FROM BLOCK 1

Wik N
| MINERAL | ELOCKY
LMENITE | 240
|LEUCORENE+
MONOIE | 13
WIE | 18
DRCON | 38
SLUMANIE | 62
KYAMTE | 04
TOTAL HEAVY|
MIEPALS | WS

The analysis is based three samples talm}u at a depth of one meter from the
area.




138 of 211

Mining Fian for Kerala Minerals and Mefals Lid, Chavagd. . croosa®i 1o 91
e T TR L Gow ot IniliE ST
e T et
h‘l’ e e g B __'.I-f':'ll_':n-."(

% =
s ;) —— T
FABLE B
RESERVES IN BLOK 3
Clrm Blcak DRY BARK | | hAlAELE |
i, AREA WOLLIME  SHAE DEMNSITY | RESERVE [ RECOVERY | TOMNMAGE
TS PER i
=T CLUE L= 13 |
L mMBETEA METER o LA, METER | fro. %A _TOME
-2 AT BT 357,513 3528 XY I Teo,cEm | fies FRO0,000
1 3F.erd 3aT.R1A 1488 000 .68 | FOm,I68 Ba  EFOOOO
1E 37,875 S57013 1aAEn 166 | Yomsar | Aa BT0,000
1P AT ET IBTEI1E E&d | q.41 | ©BRa B63 = 40,000
¥ AT.aras AAT.e1:n 7.6 | ] CERNE=R] Bd S840 600
1°H | S7.676 957,913  H.GE 1,85 BF . Sam B BAD.GO0 |
To-A T A8¥.513| G268 T BSE. G0 ad A0, GO0
168 | AF &Fs|  A8v,213  4n2F 254 CELE ] =x ) [ FoOmar |
L = 37,676, AET, 048] 507 | 1,065 i R R -~ T REDL 0
100 AY,EFE AS7.9A8 1045 | 1.83  sasoea o4 50,00 |
G E | m_rl_nuial 77 | 480 e e BAG.000
10-F ar.676 367,915 BAaf | 1,81 ] %ﬂﬁ_; [ G40 000
L] IT.BTH  AE7.9I3 1025 _1.83 1. 208 o4
X _ AF &F8  BEv.oia 2 osd 280 | ¥&r. 0D | ol TG
R ] 7. 0706 A67.013% 18 Fa X 'n%,a_m | T} GF 0000
— = | x 813 B.43 .81 | 13F_ | o4 B, GCx
Z-F oY UFE  BE7.@A3 4 1.80 | &vemos B4 | BAGOOD |
18 | 680400 ['T} [TTaXen )
1. 80 [T R -] [T ] B, O
e | e voe ] D0, OO0
#.13 TBE 650 et TED, 000
1.0 SAH, B8 =¥ B0, DO
1,80 &TF,BOS - Ty, DO
.08 | &re,Bod Eed 540,000
1.91 | eAS.Ean B4 840,000
107 | eAsSFa | A OO OO
1.80 BB, 730 b G0, 000
ZF | Fho.sm B T, D00
1 B T FoO. AaT | B4 B0, GO0
T GEZ BTE. & GEO, D00
N i B a4 850, 60
TEd ER Bt | G40,000
i, GBO.1TE o4 [ZD )
FIRL TUEER. B B | FEGOOO
EXE & =T | Fiowooo
1,653 &1 518 o3 GGI.OD0
1.0 OO0 | 6 "-—m—|
(= ar, ART @3] Bag L% -~ T T T [ % L in e T
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TE B7.678 AE7.013 809 1.0 RAZ Rdf @4 Eao000
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™ BF_BTE 357 013 1288 | 1 Em GO0 360 [=r] GEO,G00 |
4-8 A7T.HT0 BOT EN3  S0.48 | 2 247 _BBZ 382 o4 A30,000 |
B 37,679 307.013 2604 | 210 7L 023 | B4 | TiG000 |
8D AT BTS  ZET.EN3 13.51 1.67 TOA AR 73 aan 000 |
B-E AF.E7E ASF &Y ToE | 1,60 BFEEEE a4 840,000
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TABLE 21
MINABLE RESERVES INBLOCK 3
{1 [ (3) i) 5] (€}
MINABLE
AREA RESERVE |REEERVES
MMABLE N THE N THE MWinabke HM
FIELD NO S FIELD HM % FIELD Contant
s metric ons metric tons | metric tors

iF 25 640,000 g 160,000 13,624

1E 40 670,000 15 328,300 48,006

1D 22 670,000 15 147 400 21,832

26 17 640,000 7 108,800 8,127

2F o7 640,000 8 620,800 36,172

2E 88 | ©40,000 8 627,200 52,873

aG 44 £40,000 9 261,600 24 527

3F 100 £40,000 & 640,000 41,536

3E 100 640,000 7 B40,000 | 43520

4F 44 650,000 ] 286,000 26,140

" AE 99 650,000 11 643,500 68,726
4D B5 660,000 13 567,600 71,688

[  BE 54 710,000 26 383400 101,141
50 96 720,000 31 691,200 | 210816
TOTAL | 9,210,000 6,125,800 | 772.120

(3)=1{3) X (2)
(6)=16) X (4)
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TADLE 22
METECROLOGICAL DATA
Wind Spead: 13.2 kmjfhr {maox).
. - . Calm {ain)
Temperature: . I5°C (mav)
B : 20°C [min)
RH Of (manx)
i 44 {min)
Cloud Cover 4 {triax) I
e T L . et g
_ﬂ!l [aw.} 309 mm (IMD data)
Waise Level
i Maximum: 23 dB (A)
[ M.'i.nlml.n'n; S2dB (A)

MONTHLY MEAN MAXIMUM TEMPERATURE(C)
STATION: R ALAPPUZHA
AN [FEB|MAR[AFRIMAY | JUN] JUL SEP NOV|DEC

YEAR
| 2004326 [38.2|34.0(33.7[30.1 ,:z.a.r|:t&3 2RO [30A[308[32 3|08
2005{326 |329(32 B|32.9|33.6 [30.4|20.2| 30.4 |20 7|31.1|31.2|31.2

MONTHLY MEAN MINIMUM TEMPERATURE('C)

ETATICN: A
[ ] i
2004207 | 17| 6236|221 n.um.ﬁi:u 22021 6{216[20.0
2005[238[238[266 |23 7 (241 [0 (28 [B0[ 7| 227|221
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TABLE =23
DREDGE MINMNG B BLOCK I
YEARLY PROCUCTION PLAM
FONTCON —1 AND DREDGE 1
Quaniity| Tctal
mired | production
Call hEnzbla | Recoweny | Minske from the| Forthe | Plate
No. |Voluma | Tonnage | araa % % |Tonnage|'Year| ol year | Mo
CLIT.
hieter MT MT T MT
4F [357.813| 686,005 [ 12 o B2427 | 1 | 83,357
4E |357.973) 62,375 | &5 B) [450.369] 1 [117,573| 200,000 |
% Z_| 250,000 | 250,000 |
. 7 3 | 82,756
40 Ef.ﬂiﬁ 700,847 | 100 45 T044T| 3 [ 2 380,000 :3
4D - I 4 %-ﬁii
30 |357.013] 688,836 | 100 85 |GABB3E| 4 553 | <00,000
30 5 200,000
IPONTOON - 2 ANC DREDCE 2
Cuantity |  Total
mined | production
« Gl Minatde | Recovery | Minable fomihe| Fortha (Plale
No. | Violuma | Tennage | aea % % | Tonnaga|'Yesr| cell year | Mo,
CLITT.
Meler | MT _MT MT MT
1E |357.013( T8.2E | 60 85 | 643845 1 | 200,000 200000 | 14
| 1E 2 | 250,000| 250.000 | 15
1E 3 | 193 840 16
1F [357.813[ 684,553 | B0 B0 |547962] 3 |186.151] 380000 | |
1F 4 | 361,811 T
1G |357,913] 681,031] 20 0 [136206] 4 | 381680 | 4D0.000 | 18
1G 22 o e 5 | BEO1B 19
20 357 813 80,406 | 80 o] Bi123681 5 | 301,982 | AD0000 | 19
Year L - 2011-13

Year 2= 2013-14
Yeur 3= 2014-15
Year 4 = 2015-16
Year 5= 201417
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AMNEXURE |

( In this paper Block 3 is referred to a8 KMML Block 2 )
(Summarized from: Report by G. Prabhakar Reo, Officer-in-charge, Sand
investigations Cell, Atommic Minerals Division, (Currently Baach sand and
Offshore Investigations group, Atomic Minerals Directorate for Exploration and
Research), DAE, Government of India, Trivendrum.) 1975.
Locality:
The Chavara beach sand deposit is located near the town of Quilon, which is north of

Trivandrum on the westem side of the southemnmost tip of India (Fig 4.2.1). The heavy|
mineral deposit as a whole extends for about 23 Km (14 miles) between Kayamkulam in the
north (N9°8'24", ETE"27°36%) and Neendakara in tha south (MS"5R'03", E7E 32'347).

The deposit has been sub divided into 8 blocks, 4 of which have been assigned for
development to The Kerala Mirerals and Metals Lid and 4 to Indlan Rae Earth Corporation.

This reporl deals only with K.M.M_L Block |l (Panmana) and its easterly extension.

4.2.2 Regional Geology:
The heavy mineral beach sand deposit extends inland from the present coast across a low
coastal plain which is covered by Recant sands overlying Pleistocene Varkala Formations

consisting of lalerites, sandstones, clays and lignite’s (Rao, P&a a; 1068 b). Tha high
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The heavy mineral province has been knowr sinc;é.- 900 T ,1914) and extends
southwards into Sn Lanka (VYantage, 1970} and up the east cosst of the Peninsula
(Mahadevan, 1958). The beach sands of the Travancore districl have been described by
Bhola et al {1958), Mahadevan et al (1958) and Rao (1968 a, 1968 b, 1972-1974 and 1974-

1875).

Chavara deposit:
The deposits have been worked for more than 50 years and beach sand mining operations

are currently carred out at Chavara by The Kerala Minerals and Metals Limited and Indian

Rare Earth Corporation.

The economically valuable minerals imenite. nutile, zircon, leucoxene, monazite, silkmanite

and kyanile plus significant non-valusble gamel, staurolite, spinal and frace toumnaline,

amphibole, pyroxene and andalusite were originally derived from the Archean crystalline
basement to the east but have undergona recycling through the Varkala or other sediments
from which they have been re-concentraled in Recerd deposits.

Tha coastal plain on which Chavara is |located extends mnland for soma miles. | is an
exhumed (raised) marine plain and is marked by retreat dunes, which extend inkand for some
distance. The present coast is marked by a raised barrier dune behind which there is a canal
which links a series of lagoons between the tidal channels at Neendakara on the Ashtamudi

asiuary and at tha Kayamkulam lagoon.

Block 2, Chavara has been divided into two major pars: the beach Zone (consisting of the
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Tha economically valuable minarals occur dominanlly in the beach Zone where they from the:
highest grade deposit as a strip 2.8 km long with g width between 122 and 183 m and an
area of 44,70 hectares (Reo, 1872-T4). Veluable minerals exiend to the west for 8 mie or so
under the waters of the Arabian Sea (Rao 1968 b) and an unknown distance to the east
across the coastal plains. Part of this zone, particulady in the vicinity of the existing K. M.M.L
Plant, has been mined to a shallow depth for many years. The evidence indicates that the
largest reserves and highest grades occur in this zone and that economic grades oecur up o
about 8 m (25 ft) above a clay bottom.

The beach is subjecl to intermittent marine erosion and to replenishment of heavy minerals
from abundam off-shere, submarine deposits (Rao, 1968 b). The K.MM.L has required that
a buffer zone (the beach front, 150 i wide above high water level) be reserved in order to
protect l-hu mining operations from marine attack. L

The lower grade eastern extension has a length of 2.8 km a width of 610 m (1500 ) and an
area of 184.2 ha bul lls eastern boundary marks only the limil of exploraton, not necessarily
the eastem limit of the depcsil. | is thought probably thel economically valuable minerals
could occur intermittently for some miles o the east across the plain. The mineralized layer

is of the order of 7 m (22 fi) decp but the grades are generally much lower than those of the

beach zone,

Infarmation on disiibulion, grade and depth of mineraization is entirely resiricted to two

exploration reporls by Rao (1872-T4; 1974-75) of the Band Investigaton Cell, Alomic
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Minerals Division of Government of India's Department ::T'ﬁtunﬂf"ﬁnsrgy. Detgils of the

:Enplnratlun program were given in AMD Progress Repert No. 1 but to summaries, 3 to 4
isampl&s at 4 ft Intervals, were taken from drill hodes on a 200 fi by 100 fl grid in the beach
zone and at 400 R by 200 fi in the eastem extension. This expleration program is not
sufficiently delailed to provide a detfailed knowledge neither of the deposil ner to allow
detailed mine planning but iz quite adequate to allow the celculation of ore reserves and the
pranning of 8 mining and trealmeant program. The whole of the exploralion program 'I'I[ﬂl.HIHI'IQ.I
measurement of bulk densities, mineralogical composilions and pardice-size distributions I'IHE!
been carried oul by Dr. Rao. AMD has checked the mineralogical dala by analyzing
dupficale samples in ils own laboratores and is satisfled that, although seme minor
discrepancies exisl, the data provided are sallsfactory for ore reserve calculaions and for the

determination of economic feasibility.

The beach zone is very |-1'l::h and qgraces near 20% lotal heavy minarals are found near the
sirface. The average grade of the 150 fi buffer {beach front) zone is 45.7% and that of the

remainder of the zone (the mid zone) is 28.3% heavy mineral

The eastern exiansion is lower In grade with a rare sample al 65%, a few around 40% and
the majority of the higher grade samples around 20%._ Thara are extensive areas of materisl
with grades batween 5 and 15% lotal heavy mineral and the aversge is 10.8% heavy

minaral.

Although the beach ridge forms a single recognizable body, the stucture of Ih-!l-|
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mineralization through the eastern extension is not dear -

"I'hr;'EiElTJe partly 1o & lack of
information but &slso to there being no correspondence between lopography and
mineralization in that the higher grades are not Incated on or near dunes. There appears to
be a low-grade north-south belt through the center, A higher-grade belt occurs near the
eastern margin, Inrough drill holes designated E in the north and H in the south. Thig higher-
grade zone is shown on the eastem part of the cross seciion threugh diill line 83 and
‘probably continues to the south into the adjacent | R.E block. The grade contours on Fig,
4.3.3 supgest that there are mineralized zones extending in 2 south easterly direction from
the beach ridge across the castern extension; these leave the beach ridge at drill lines 65, 75
and 85. These zones are not simple retreat beach ridges bul may be old dunes, the tops of
which have bean eroded, or may be surface redistributions due lo wind and Man's activities.
The average composition for the whole of the block is approximately as follows:
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Y L P e R o 1« S | A
% Mining Flan for Kerala Minerals and  Metals Lid, @é@m Goh. oF F'Eli:if"':.:ﬂ?'f Pape 100
| N W
| WIT % I
MIMERAL COMCEMTRATE
: ILMEMITE 40.8
' LEUCOXENE+
MONOIITE a1
RUTILE 4.8
IIRCOH 20.3
SILLIMANITE 29.1
KT AMITE 1.7
TOTAL 100

|
‘Note: The minerslogical analysis is based on work done by Ausiralisn Minersl Development

Laboratories {AMDEL) for KMML In 1977. AMDEL's computation is based on prospecting
wark done by Dr. Rao of AMD in 1972 and 1873-T4. This was based on daia for 245 beach

bore holes and 236 bore holes is Eastern extension This was grouped into 20 sets of fve

composite samples for Beach bore holes and 0 sef of five composite samples for Easfern
extension From these data, the average composilion for the while block was calculated as
pear the table above

The econcmic heavy minerals fall mainly in the size range 604120 Mesh .x the dominant

fraction belng —60+80#. The proportion of heavy mineral decreases with depth but
the size range is simitar. Quariz however becomes more abundant and larger in
grain size with depth and there is also some lendency for the proportion of glimee to

increase wilh deplh.

Slimes increase markedly inland. MNear-surface samples of the beach ridge contain

less than 1% slimes but similar samples across the eastern flats are commonly 2-3%.

Mear-surface samples in and around the paddy fields range between 5 and 10% with
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The highest slime-values were oblained from the hotlom of eastern extension
samples where the proporiion reaches 20-30%, presumably because the sands resl
on a clay layer. High slime areas may contain heavy minerals coated with limonitic
clays which, when they occur, typically require extra processing slages fo achieve
salisfaclory separation of the various minerals,
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ANNEXURE Il
UNITED NATIONS FRAMEWORK CLASSIFICATION (UNFC) classification of
resemnfes |-

The UNFC consists of a three dimensional system with the following three axes:
Geolagical Assessment, Feasibility Assessment and Economic viability. The process

of geological assessment is generally conducted in stages of increasing details. The
'Jt},r:pi::al successive stages of geological investigation i.e. reconnaissance, prospecting,
general exploration and detailed exploration, generate resource data with a clearly
defined degrees of geclogical assurance. These four stages are therefore used as
geological assessment categories in the classification. Feasibility assessment studies
form an essential part of the process of assessing a mining project. The typical
successive stages of feasibility assessment i.e. geological study as initial stage
followed by prefeasibility study and feasibility studyfimining report are wall defined.
The degree of economic viability (econamic or subeconomic) is assessed in the
course of prefeasibllity and feasibility studies. A prefeasibility study provides a
preliminary assessment with a lower level of accuracy than that of a feasibility study,
by which economic viability is assessed in detail.

Itis a three digit code based system, the economic viability axis representing the first |
digit, the feasibility axis the second digit and the geological axis the third digit. The
three categories of economic viability have codes 1,2 and 3 In decreasing order,
similarly the three categories of feasibility study have also codes 1,2 and 3 while the
four stages of geological assessment are represented by 4 codes i.e. 1 (delailed
exploration), 2 (general exploration), 3 {prospecling) and 4 (reconnaissance). Thus
the highest category of resources under UNFC system will have the code (111) and
lowesi category the code (334).

CLASSIFICATION
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Placer and Residual Mineral Deposits of Hill and Valley Wash

Charactaristics of Deposit

Eluvial, colluvial and alluvial placer concentration of heavy metals and minerals,
pebble and cobble, boulder beds, gravel bads in alluvium and colluvium,
conglomerates, foothills fan deposits, grain size from extremely fine striated material
o rough to polished boulders.

Principal kinds of Minerals
Placer tin and gold deposits, monazite, garnet, ilmenite, rulile, diamonds in

\conglomerate, floats and gravel beds of corundum, kyanite, sillimanite, floats and
talus deposits of magnetite.

Characteristics of each block is reviewed below:
Block -1

Geological axis :

Mapping of the area is 1:1000 scale is available with bench marks elc.

The deposit has been studied earlier. Favorable sediment Horizon s known and is
seen lo be available up to 8 M depth. Analysis of deposit and land use of the ares is
available,

Linking of maps with toposheet not possible because toposheets are
‘classified” as the area fills with 75 Kms from Marilime boundary. The entire area has
|been drilled and studied by Atomic Minerale Directorate for Exploration and Research.
Sampling and analysis: Sampling of sand for by trial mining of 52,500 tone. Plant scale Irials
on the mined material, lesting and analysis of concentrates from these bulk samples.

In view of the above, Geological axis Is *2".
Feasibility axie : General Geology of the area has been studisd- in detail by Alomic
Minerals Directorate for Exploration and Research.

Trial mining : 52,500 tons of sand was mined from the area in 2005-07. The
sand that was mined was sampled and analysed.

The sand was processed in lhe mineral processing plant. It was found to be|
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suitable for processing.

Method of mining already finalized. Pontoon mining is practiced in Block 3 fo
the South of the plot. The dredge mining has been done in the immediately adjoining
plot of IRE Ltd.

Detalled manpower requirement has been prepared. It requires only 6 persons.
Sufficlent manpower is now available. Environmental Impact Assessment and
Environmal Management Plan including socio-economic impact is being prepared by
MIST, Trivandrum for submission to MOEF, Government of India.

Processing- proven by Industrial Scale trials conduclad on materal from trial
mining of 52,500 tons. The sand was lreated in existing plant where layoutl, material
handling, product disposal, waste disposal efficient arrangements are available and
details of the equipment are known.

Marketing: Titanium based minerals form the majority of the producl. These are
(consumed in own plant for the production of Tianium dioxide { Rutile) pigment which
is used in white paints. Other minerals fike Zircon, finds a ready market in the
couniry.
Economic viabllity : The company is a public seclor unit and is the most profitable
PSU in the State of Kerala. There is good demand for the TiO; product and the
forecast is for good market for the paint industry and the TiQ; market. Compeny is
cash rich and there is a shortage of the pigment. The company has been receiving
eXport enquiries also.
Other factors . The company has been complying with all the statutory provisions
relating 1o the labour, land, mining, lf_mﬂtinn etc. The company Is a PSU and has
employing competent professionals in the fislds of labour welfare, mining, finance and
Secrelarial functions and they are discharging their functions satisfaciory.
In view of the above, the feasibilily axis is 1"

Economic Axis :

1) Exploration : The area has been explored in detail by Atcmic Minerals
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Directorate for Exploration and Research, ===
2) Mining Plan for the area is prepared. There has been trial mining in the area.
3) The material that was mined fram the area has been analysed and later

processed in the industrial plant to vield products suitable for end user
Induslries. The trial mining has shown that the reserves are well above cul off
grade.
4} The area has been surveyed. The land use in the plot is known in detall, There
i5 not foresl area in the plot or near it. I
In view of the above, the Economic Axis is 1"
To summarize the above, lhe characteristics of the deposit are as below
Econemic axis "1, Feasibility axis "', Geologic Axis '2'.
Hence UNFC Clasegification is “112" for Block 1..

|IE.Ii:mltz -3

Geological axis :

Mapping of the area is done in 1:1000 scale, maps are available with bench marks
etc.-

A)Preparation of geological base map including all geclogical features, extent of deposit,
slructure and Sampling by improvised version of drilling equipment completed by AMD
Refining of zand mined from the area in industrial scale plant, study of grain size texiures,
‘associated gangues and concentrate recovenes from the mineral processing plant.

Linking of maps with toposheel nol possible because toposheets are
“classified” as the area fills with 75 Kms from Maritime boundary. The entire area has
been drilled and studied by Atomic Minerals Directorate for Exploration and Research.
Data on reserves is available.

Sampling and analysis: The area has been under mining for more than 70 years and under
the present organisation for more than 40 years. The material from the area has been
processed into suitable end product at the rate of more than 200.000 tons per year. Material |
that is mined is analtysed in detail for the quality and coment of valuable minerals. Records
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of such analysis is maintained.
The mingble reserves after considering the harriers: a;a_w-;lted out in Table 21. The '

slatutory barriers is cnly with the sea. There is no need of barrier with the Canal because
the Inland Water ways Authority is already seeking the assistance of KMML to dredge
the canal and to deepen the canal. It is estimated that clearances cannot be cbtained
for for barrier with the sea. Hence the reserves blocked in barmer with the sea is not
estimated separately. KMML plans to ﬂh‘l.‘ﬂl'r;l relaxalion of the latest G.O. with the
concurrence of Inland Water Autharity.

In view of lhe above, Geological axis is “1".

Feasibility axis : General Geology of the area has been sludied- in delail by Alomic
Minerals Directorate for Exploration and Research.

The area has been under mining for more than 70 years and under the present
organization for mare than 40 years. The maleral from the area has been processed into
suitable end product at the rale of more than 200,000 tons per year. Malerial that is mined is
analysed in detail for the guality and content of valuahle minerals.

The raw sand i precessad in the mineral processing plant.

Method of mining already finalized. Pontoon mining is practiced in the plot. The
dredge mining has been done sucessfully in the immediately adjoining plot of IRE Lid.
For the last 15 years.

This is an operating mine and processing planl. Detailed manpower
requirement has been prepared and implementd. Sufficient manpower is now
available. Environmental Impact Assessment and Environmal Management Flan
including socio-economic impact is being prepared by NIST, Trivandmum for
submission lo MOEF, Government of India.

Processing- The sand is treated in existing planl where layout, material
handling, product disposal. waste disposal efficient arrangements are available and

details of the equipment are known.
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Marketing: Titanium based minerals form the m = the product. These are
consumed in own plant for the production of Titanium dioxide ( Rutile) pigment which
is used in white paints. Other minerals like Zircon, finds a ready market In the
country.
Economic viability : The company is a public sector unit and Is the most profitable
PSU in the State of Kerala. There is good demand for the TIO. product and the
forecast is for good market for the paint industry and the TiO; market. Company is
cash rich and there is a shortage of the pigment. The company has been receiving
export enquiries also.
Other factors : The company has been complying with all the slatutory provisions
relating lo the labour, land, mining, taxation etc. The company s a PSU and has
employing competent professionals in the fields of labour weitare, mining, finance and
Secretarial functions and they are discharging their functions satisfaclory.

In view of the above, the feasibility axis is 1"
Economlc Axis :

1] Exploration : The area has been explored in detail by Atomic Minerals
Direclorate for Exploration and Research, 1

2} Mining Plan for the area is prepared. The are has been under mining for last
70 years.

3} The material thal was mined from the area has been analysed and processed
in the industrial plant 1o yield products suitable for end user industries. This has
shown that the reserves are well above cut off grade. The company is a very
profitable unit.

4] The area has been surveyed. The land use in the plot is known in detail. There
is no forest area in the plot or near it.

In view of the above, the Economic Axis is "1".
To summarize the above, the characieristics of ihe deposit are as below :
Economic axis 1", Feasibility axis "1', Geologic Axis 1",
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Hence UNFC Classification is “111” for on shore deposit in Block 3.. UNFC

Classification is “121" for on beach washing collaction {probable reserves)
of UNFC in Block 3
Block -5

Geological axis :

Mapping of the area is done on larger scale with bench marks efc,
The deposil has been studied eardier by AMD in 1978 through its Southern circle,
Group B based in irivandrum. Geoleglcal survey conducted by AMD,wilh specially
\designed core drill, al & spacing of 61 meters X 31 meters, Sampling done at 5 foel intervals,
samples were lested for bulk densily, sieve analysis, mineral conlent of sieve fractions, by
heavy mineral separation, microscopy, eleciro magenefic separation, Favorable sediment
Horizon is known and is seen to be available up to 9.7 m depth. Analysis of deposit
is avaiable.

Linking of maps with loposheet not possible because toposhesls are
“classified” as the area fills with 75 Kms from Maritime boundary,
In view of the above, Geologleal axis is *1", =

Feasibility axis : General Geology of tha area has been studied- in detail by Atomic
Minerals Directorate for Exploration and Research.

The depesit has been studied earier by AMD in 1978 through its Southem circle,
Group B based in trivandrum. Geological survey conducted by AMD,with specially
designed core drill, at a spacing of 81 metsrs X 31 meters, Sampling done at 5 feet
inlervals, samples were lested for bulk density, sieve analysis, mineral content of
sieve fraclions, by heavy mineral separation, microscopy, electromagenatic
separaticn, Favorable sediment Horizon is known and is seen to be available up to
9.7 m depth. Analysis of deposit is available.

(vilEnvironmental :Metearological and preliminary ecological data of the area, available.
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Markeling: Tilanium based minerals form thes the producl These are

consumed in own plart for the production of Titanium dicxide ( Rulile) pigment which
lis used in whita paints. Other minerals like Zircon, finds & ready market in the
country.
Economic viabilty : The company Is a public seclor unit and is the most profitable
F3U In the State of Kerala. There is good demand for the TiQ: product and the
ferecast is for good market for the paint indusiry and the TiO: market. Company is
cash rich and there iz a shortage of the pigment. The company has been receiving
export enquiries also.

Other factors | The company has been complying with &ll the statutory provisions

relating to the labour, land, mining, laxation etc. The company is a PSU and has

employing competent professionals in the fields of labour welfare, mining, finance and
Secretarial functions and they are discharging their functions satisfactory.
In view of the above, the feasibility axis is *{1"
Economic Axis :
1.Detziled exploration of the area done by AMD.
2. Spacific snd-use grades of reterves are known by delailed analysis of the samples
3. General knowledge of forestinon-forest and other land use data availabla.
In view of the above, the Economic Axis is "1°.
To summarize the above, the characteristics of the deposil are as below
Economic axis '1', Feasibility axis '1', Geologic Axis '1',
Hence UNFC Claszification is "111” for Block 5.

|

Block -7

Geclogical axis :
Mapping of the area is done on larger scale with banch marks eic.
The deposit has been studied earlier by AMD.
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Linking of maps with tﬂpushaal ‘hnt* pms‘rbrﬁ JJBCH'U&-H loposheets are
“classified” as the area fills with 75 Kms from Haﬁlh&*buﬂndary
In view of the above, Geological axis is *1".
Feasibility axis : General Geology of the area has been studied- in detzil by Atomic
Minerals Directorate for Exploration and Research.
The deposit has been studied earlier by AMD.

(vi)Ervironmental :Metecrological and preliminary ecclogical data of the area. available.

Marketing: THanium based minerals form the majority of the product, These are
consumed In own plant for the production of Thanium dioxide ( Rulile) pigment which
is used in while paints. Other minerals like Zircon, finds a ready markel in the
country.
Economic viability : The company is a public sector unit and is the most profitable
PSU in Ihe State of Kerala. There is good demand for the TiO; product and the
forecast s for good market for the paint industry and the TiQ; market. Company is
cash rich and there is a shortage of the pigment. The company has been receiving
axport enquiries also.
Other factars : The company has been complying with all the statutory provisions
relating to the labour, land, mining, taxation etc. The company is a PSU and has
empioying competent professionals in the fields of labour welfare, mining, finance and
Secretarial functions and they are discharging their functions satisfaciory.

In view of the above, lhe feasibility axis is “1"
Economic Axis :
1.Delailed exploration of the area done by AMD.
Z Specific end-use grades of reserves are known by detziled analysis of the samples
3. General knowledge of forestinon-forest and other land use data avallable,
In view of the above, the Economic Axis is ™ 1™
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To summarize the above, the characteristics of are as below ;
Economic axis "1", Feasibility axis "1', Geologic Axis "1'.
Hence UNFC Classification is "111 for Block 7..
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BLOCK 1 & BLOCK 3 (ONSHORE), BLOCK 5 & BLOCK 7

CLASSIFICATION OF REEERVES OF LAND IN KERALA MINERALS AND METALS LTD.,

LEAEEHOLD AE PER UNITED NATIONS FRAMEWORK CLASSIFICATION (UNFC) OF
MIHERAL RESCURCES

NATURE OF DEPOSIT Placer Deposits of Regutar Habit with man made moification

Charecteristics of deposit

Of regular habit with predictable change in lrered with modersle physical contrast with cverburden,

fiat to moderately dipping deposit  with & minimum of geslogical disturbances, Man made

modificathons are visible,

AXIS  CLASSIFICATIO | EXPLANATIO | REMARKS
. T S - | : TR ;
ECONCOMIC E1f Economic  Actually working mines in similar depoeile near
AXIS bye plots{ for more than 10 yeare). Specific

krcwdadge of end-use grades of reserves (above |
, economic cut-off grade). And Specific
kncwladpe that the area is non-forest and other
land uee dala, A pre feasibility report of the plot
|Is available which discusses the end usa and

o nwhﬂs of tha mineral.
FEASIBILIT Fi :Fra-Faaﬂbllrty Actual pn physical possession of mining near bye
¥ AXIS Study) land. Avaifabliily of information by actual mining

ﬂ' the: adjacent areas for last many years.

' |Avaiﬂhilrtfﬂf Mining plan, knowledge aof actual

| i |mine recoveries and efficiencies, manpowe

I ' r&mrmnnt Infrastructure and services,

. proven Marketing arrangements Availability of
Econcmic viability information  Statutory !
provisions relating to labour, land, mining,
taxation being complied with in actual mining
operation for more than 10 years in nearby areas.
A pre feasibility repor is avaiable which

_discussing the feasibility of mining in the plot.

GEOLOGIC G Detailed Awailability of sulficeent data by inspection of the
AL AXIS Exploration) ares and visible outcrops. The sufficiency of
| peglogical information s discussed in a pre
feasibility reporl.

Hence UNFC code for the reserves in this plot is 111
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BLOCK 3 [ BEACH WASHING COLLECTION)

CLASSIFICATICN OF RESERVES OF LAND IN KERALA MINERALS AND METALS LTD.,

LEASEHOLD AS PER UNITED NATIONS FRAMEWORK CLASSIFICATION [UNFC) OF
MINERAL RESOURCES

NATURE OF DEPDSIT Flacer Deposits of Requiar Habi with man made modification

Characteristics of deposit

Of regular habit with oredictable change in trend with maderate physical contrast with overburden,

flat to moderstely dipping deposit  with a minimum of geological disturbances. Man made

modifications are visibhe,

| AXIS ﬂa&ﬂﬁma:r:_u]_” ATIO | REMARKS

= Lol oM ; St s
[ECEHDHIC E1 | Economic EA-t:TuaII].r working mines in similar deposits near
[ AXIS | by phots( for more than 10 yvears), Specific

knowledge of end-use grades of reserves (ebove
economic cut-off grede). And Specific
knowiedge that the area is non-forest and other
kand use data. A pre feasibilily report of the plot

. i= available which discussas the end use and

' ‘mﬁmdlh& mireral,

FEASIEBILIT F2 (Pre-Featibility | Actual physicel possession of mining near bye
Y AXIS | | Study)  |land. Avadabiity of information by acluad mining |
| | of the adjecent areas for last many years, I
' | Availability of Mining plan, knowledge of actual |
| mine recoveries and efficlencles, manpower
[ requirement. Infrastructure and services,
| proven Marketling armangasments Availaoility of
Economic viability Informalion Statutory
' prowisions relating to labour, land, mining,
taxation being complied with in actual mining
operation for rmone than 10 years in nearby areas
[ | A pre feasibiily reporl is available which
I discussing the feasibdity of mining in the plod.

GEOLOGIKC Gt | Detalled | Avalability of sufficient data by inspection of the
[ AL AXIS Exploration) | erea and visible outorops. The sufficiency of

' geclogical mfermation is discussed in a pre

’ feasibility raport.

Henco UNFC code for the reserves in this plot is 121 (Probeble Reserves)
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10 ionanis modown:

Adr Activity Results:

Location Tatal }'.;L-L;i{:'mmmlu-ulim :'J1g#’|.nT WL N
Zircon Plast. - 0,933 HE S
(Bazmng Arca)

OBSERV ATIONS:

Taitingw from Yireon plant  wsed to be Pamped back o Sca Therefore increased Backarenmnd
rediation ficld of 10-13u0y 1a® b5 ubservial in beachcs immedizicly north of the piant. Tailings
fom the Zircn Plant containing about 15-30% monazitc is being dumped & aress monsd ont by
LLYO pumps  and covered by wet mill tailings. Radintion Field in these arcas, is not very high
probably duc to nixing with wet mill tailings, which it firee of monazite. Radiation ficld in the
actunl minivg areas at Ponmana iz 206y k7 e 300y b

Genzral background Radiation in the adjacant Arcas not iafluenced by minme achvity is 0.5 50y
hr'  Radigion feld of 2 103 0y o' nsar Minersl Sand heaps iz observed

Incrvased] Radigtion fichd of 3uce e 10 6 Gy e s shsenved i the plant arvess due e spulnoe of
ooncentrates near machinenes,

Higher vadiztien feld of 60y h™lts obagived in B-Blas! (Fireoz plant) paaink due 1o cprllagres
Fadiation fivld ousids the himaziis godown s 2 06y 1 and gais b Sie Sty 7 00 conlest?
with T2 Motmsite begs the #2085 1200 15 oGy Badiadon catiim oo 15 sasentis
RECCRI T T A TIOINN:

1. Hiouze Resphing e 41 be fmpmoed i the planin 16 555008 aosim iion 55504 conssntenen oo
that Radishosn levels can be roduecd.

et 4



169 ?\!ﬁ'ﬁ{

¥ A Fiveon Plant Tailings Disposal Plan igth Be made aif plan pigEdd by ARRE, sinze about
A000-3000 ML of talings conlaining abbiug §5-30% fumazi & hdnd generated. The radiation
fiedd observed inthe adincent beach at _ﬂ[ﬂuﬁ'ﬁl'aﬁl-‘i_ﬁ:f?}tﬁji_g;' _1'-_-,' Frt e o sumpig of
Zareon plat talmes o sed x:\é‘t...‘-.__-""-"' i R

[

o B
3 Persotmel momtoring by TLLY badges of a few Wl maFhe done m Firoon Mant or a frial
hasia for & penod of six months to stedy. whether conthious monionng i requirsl

4, Afr momtonng in Zircon Plineis i be camed out o trant brasis 7o gssess o borae radipactiaty
Javels and resuliant inhalation sxposies.

S.ARIKIMAR
[ manager mings
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CONSENT TO OPERATE / AUTHORISATION

LINDER

Wister {Prﬁ:wn:iun & Cantrol of Paliutice) Act, 1974
At (Prevention & Control of Pofiutien) Acl, 1887
&

The E-vireriment (Protection) Act, 1988

- -

TO ‘

L{rﬂsfﬂi Mo P2 et s 400 ) '

..f"fh;!*_'ﬂ_ili_.l MINERATS AND METALS LT ;
SANKARAMANGALAM, CHAVARA '
KOLLAM - 621 383

Draee of 1x50e 20.00:2010 Valid upto, 362032 |
| |

Copy b 1. The Chief Envirorments]l Engineer, Regional (ffice,
Thuwvanambapusitio

Hhe Assistant Envirosmental Frgineer, Districr Office. Kol
- The Seoretury. Panmana Grnma Panchayet Kollam

, Stock File

o 1ad Fod
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-
-

e

GENERAL

Validine

hoame fd address

eatanbisbiment

Commuhitaicn

Oecupicr detals

Survey N
Wl lage

Taluk

[hatrizt

Local hody
Lategon

soile

Fee venited

Annual Fee

Capital Ipvestment
WRIET consamplien &

Source of water

Producisd Achivines

171 ofﬂrz?nll'"{’

and Melals Ted
ny, Chavira

(04T 6- 2680721

- {1476 2RRO101
- il - Kmiml g3, vanbnet, in
Website

SRR STV IV el el

Chairman & Managing Divector

Retata Minerals and Metads Limited Chavara
Eoollam — 6% 382

202

Panmana

Karunazappally

Kollam

Panciiana Grama Panchayal, Ward noo ¥

P
Larac
Rs. 2.9 lakh (previous term fee) - Bs 6 lakh
(presenl ferm tec)

Rs, 200000
Rs 158.5 Crore

11,728 m'/day, tube wills

Ti0); Mmment - 3904 torme/nanth
Talhy ~ Q838 o minnth
Syaihetic Rutile

Tntermediate product] -5 5000 toom ey

T G Set of capacity 500 KVA L2 Na)
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_’s-r?ﬂ‘;nmﬁﬁﬂ%ﬁ is .‘:‘Eﬁ
4 varinrigit 1 all or fE

n E (e B e _I- :
o {0 O Tle
TTE Y EJlIlQFP" )

subjest 1 the power of the
] (e sonditivns:

Thss inweesated cons
Hanrd b review and

=

as tiat the Doard may 15500
ontral of atr. weier, land and

The consentoe shall ©
froma (ime to fme reg
wouand potludion.

e L
-

Far reiewal of the inteerared consent ! authonsgiion, “spplcation in e
preseribed funn shall be submiticd to the Board o the third month hetore the
date of expiry of the consent’ 2uthorisation.

e change or ahersiion of the mdysiial plant {cther than that speciiied
berein] is to be made without the prior permission of the Board. Aary change
i the parneulars fimmshied andior i the identiny of e occumerainthorissd
apent 15 0 be infimated t0 the Beard fortdwith,

Sutfable species of twees and curtain plants shall be planted and wmantaingd
within acd along the periphary of the premises, forming o oreed belt 1o
e ve The environment

Perindical maniloring reports and reums (o be submatted to fie Head O ot
Dpstrict Office are as follows:

41 1 Teeports in he submitied to the Board T Perndialy ]
\EU'. = L=, _ - . = — - |
|| Treated Efffucn Quality and Quanlily Belore 1he 10" of |
_ B . SVCTY D
2 Emissicn Qualiby and Quantily Before the W™ of
f_. L _ 'I cvery inonth
] Water Consumphon Retarns 1m 1odin | | Rafore e 3T ol every
! | momE T
I Mot fater than the Z1% |

1 | gnmual seturs op handing of  Hazurdous
CiWeste i Form 49 and ongaction znd sale of
| hamndons wasie Frami 13

of Jamary overy voar

—— e ——

HE ) Epvironmniental Statcwcnt m Form Y Tt dates thae the 300
| | of Scpembor every
. i | widn !
f Hall veady metuen on handling of lead seid | By June and |
| baeery i Foom & | December every year

CONDITIONS AS PER
Water (Prevention & Control of Pollution] Act 1874

Oty of treated effluent skall be within the fullowing tolerance limsts:

Telerarce

:ﬂ! Charactenstics LI'mit e
1 pH 3 Bomad
2 Buzpondsd Solids g/ Hrmax Ol
4 Q& Greasa rrgebrasd 20
4 Tokl residual chloring {as Ch e = 10
£ etal Chrormim fas O pglieri} 2G
E. 7ing {85 £ng mEhiTaR) 150
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7 Tidanipm @3 TnH TR TR 5T
a Lean (=5 PO sz, 2.0
g Monscwm Esy) B P e e 0.2
10 Mapoancse {38 ki s R 20
11 Iron 28 Fey 2 Tamrds T I‘-".:-II}’.:I 2.0
17 Tothl Hesvy Wewsis ' o 2 (=) Faed

tles and analysed &1 s

3 ¢ e
77 Samples of trade eMuendshAl bs ﬁﬂl’.é"’..' il
slorape i

ance mogmonth in any Jabgs ;
b -
e Y
ey

o

W
i

% Ctline pH messuremert facity e
fhee ahowe shall be made availdbie
officers,

. Maximum quantizy of meated efflusnl diseharped o hie sea shall nul execed
7344 i fday.

L& pxisting trade Fffloent Lrestment Flard shall B fupctional g1 el times during
opuration of the facility and chall bs maintained praperty o aohicve e
standards stated in 3.1 ahoyve.

w0 There shell be casy becess to each and svery effigens frestment ot and |

{ina] auilet for 1aspection and deawing of effioen samples,

w7 peaediuntreated trade effiuent shall be teused in process to the maximmm
extert, .

45 Batance of treated efflucnl shall Te dizeharwed soro | akshadwess s

o yWater meter shall be fixed to record consumption of water, Fepaiatc TS

cluall b fixed if cess ar different rates is pavable for uss of watar for snch

purpases as cooling/boider leed, domestic, process where the cffiuest is

casily biodegradable process where the effluent is nov easily biodepradable

and fof ToxIe.

710 Rainwatcr harvesting and utilisaban facitiy prosaded shatt Be miintaingd
Properly.

1 Sewase eflluent shall be tieatd o agpilic tasies and eated ofiiiem SO 1
dispensed Tirongs souk pies with sealed bottoan, horsyeoh of pottd Wil
ping wall and 73 om thick 2 mm sand <0 velope araund thal

117 Chnvec effluent shall ba treated and discharged into spiak pil

111 Hwndegradable garbuge shall be treaed in apaerchiz digester (Mogas pliic)
and the hiogas shall be utihzed in he canteen. The slury from begos pla
hall be treated in sepiic tmk.

COMNDITIONE AS PER
Air (Prevention & Cortral of B allutinm) Act 1981

f1. Emission shali be made only throngh  the following chinmeys ani
purainctzs thereof shall not exceed the siandacds mdicated e Solumsr
bk



] Chimne

T ¥
Mumber

1. ST IA
2. 8T 2A
s 51 34
SEdA
i 57 34
B, o] BA
7 ST 74
2, KT #A
L, 5T 94
1o, ST HeA
il ST 1TEA

|2 ST 124

Source

Fomasker

Caleimed

Lngester

Al
vipeneration
plant{ hpray

TOASEET )

Acid
rEEENCTAEION
plant{ S pray

rsisketr

Wil as
Serubber(th
lerinaton

Fums
Lorubber

Tickle
Freheater
Tickle
Prehgnter
Chcygen
Prehoater
Chyvpen
Prehsgier

Tame
Serabbal

14,1

i

FLk

G

12004

| 6649

4643 1

40431

Maramotet’

Particnlate
mateT
=l
o
Parriculate
malel
500

HIl

H
R

L1

=
HTY

[rarticnlane
Trailer
N
Hl
Chk
Fartculate
EER =
H{'l

Hid
LI
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BT I3A Tesne! Dioer Parficilate [ 5%
[ H ey
Faragainte 150
i 4 -I:i- B 4 |"-I"|. -i-]-'f JEITicit malier
1115519 F TR
30 %158 Man Boiler 2 5
o Packane
16 ST 164 bl : i
Baoalér
Lime i
17. ST 17A  prgperation 24.4 G38L Particulsts 3
farik i [ T
Spin fhash :
Lo “
15 ST I%A  drier U-300 w3 444 | 2 ,
T Particutat
& ME LA : “T J e 20 ORRR0D | maller plt
Yiie e SR
i 500, 20
Parniculaie 150
200 1 AA | ks
: Roaster 6.5 | '.11:1-t }
- | B 1200
L1 et
i AN . Particylate 1503
S o - | matlern
Caiciner 33.5 | <Ol e
| ' B 43
272 A [hgiester a0 - 19 73
; Exhausl
3 i set 7 chimnay | - § _
] qaos,)of SO0 height 45m
A abo s rous i
laval |
23 telghls of sack nus, 34 TAL T4A & 174 shiall be inereased 1o 30 mowithin
s rawentis.

4% (Contousys craission monilers with alarm system shall be provided in the

ctacks tor the parameters specilied.

24 The Compaty shall provide suction tood and scrubbing system for chlorine
ronret urloading area Tor contaimng chlorine leak ifany, from the storage
tank.

45 Erniasian standards are to he achieved by appropriate control measures and
po: by difition.

16 The sound bevel (Legy measpred 1 m cutside the boundary ef the premises
chalt not excernd the standard applicable to the adjeining arca.

47 The ncoupter shall mstall ev modily equipments, as noeessary, (o take Lhe

crsissian’ soumd quatity conform Lo the standards spesilied m condition no.
4.1 ord 4.0,

29
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| | - _ A9
).k Fecord ef fype, guaniny aind puipess ¢ cotitgmpsiea AL ! shiadl e
piantadned and abstract shall ido the Board along vtk emission

410 Al operetions likely 1o
sufficiontly closed and in
411 Theopouptershali & own

: NG
shall be made awailsble to the
called fi.

L Conditions As Por

-t

i?d = SR T S
it . o

.-‘
uge dust o notse; megll be cartied out writhin

-
~i

Harardous Wastes (Management, Hundling and Transhoundary Aluveutent)

Itirlox
S 1 Aclivitics for which Authorisation s pranted:
Collechon v
Reception y
Treatment y

Transportation
Sbora e v
[sposal H

37 Type quantity and taode of storage/seatent/disposal of harardons wasles

shiall be as tollows:

|
Sl | TYREOF ‘ CATEGORY | QUANTITY

MODE O

) D

i | WASTE - - TRIEATMENT!
! |: S TORACE | DISPOSAL
|| Pencess | 21,1 | 50 tday Stored i secured | Dowatered ana
¢ sludge . lingd pomds P hsposed to CSTTIF |
| | |.'h':||-'- oxide ! al Foooln |
| shrdsey | [ — . | i :
Tr Ukedspon | S 10000 |Srored in denk - Throvgh authored
' | il litredyear proof  hamcls in | agend having CPRCB |
| I rooted buﬂdiny_ L repisfralion ard
| with concrere | SPCH approval |
| ' | flooting :

(i) The locaton of the hazardous weste slorage gite shall be made knava by
dus' =y binarc at the sile The promises of the disposal ste shall be Lepe

oot

57 (i) Labetling aud Transportation

iy All hazardons waste containers shell be provided with a genvrad lahelas

rives 1 Form 12



By | lararcirs waste andest it Form 13 shatt e pn prepaeil i B AN
(att sl enples 10 be whymed b o frarsrortssy and reigined ransperes

sy udicated below

Ulopy niner
bl eplolr |

| ke |
Copy 1 {white) To b ’i\fﬁl?d'?lﬁf‘qh?ﬁcc: g to e Seate Polinton
' ' Control [, . 'LI._H i II:I:!.!-!;::._JJ_‘?."}

oy 2 eTow) | Lo be retaintil by ligocSpde aller taking sigaaiu® a0

tit Trom the Uansw the remaining four voyics o
= L5 |

L}

' | e cated by the transporter |
|{"E~_~511,- 3(pimky | To be eetamed by fhe operstor of ghe fasilay after
_ Sgrslure

CCopy 4 lonmge) | Te be ceturned to the transporter by the ﬂrg.ﬁ;f-ll;‘rllli*': {?'
'I facitity after avcepting wasts |
Copy 3 fereen) | o be retarzed by the opgrlan oF i Facitily m S

| wales

apy 6 (b} | ['s be returned by the operaler of ike faulin’ fo the |
| ocupier after treatment and disposal of yiastes |

E
|
|
|
|

ig) The occupier shall provide the wansporier with relevasy wforration i
Form 11, regardme the hazardous naturs of the wastes and measnes Lo
b taken in case of an cmergoncy.

(dv Details of dispesal of hazardons wastes by salefiranafor (date, grantity,
name and address of the tuyery shiall be recorded inw lag bool snd
reoduced 35 and wiien called for

£ Peoods of hazgroous WaRST At the cility shall he meintained in
Vormd,

5 4 The gnidelines and criteria for handling harardous wastes lad down by the
Cerral Pollution Coentrol Roard fram fitne 1o tine shall be followed

55 All the farility personnel must be well informed atout the hazardous waste
managcient procedise relevant to the positions m which they are prnplaved,
All the facility personncl musi be frained to ensure thet they are able o respord
offectively to emergencies by familiarizing  (em  with  the ernergency
progedurss, eRITRENCY equipment operations and comynunivalion or alam
Sy SEETS.

5 & Facitihes must be established, tested pentedicatly and mainrained 0 Tz
the possibility of 4 e, corlosion or any unplenned cndden or nion-sudden
selease of hazardoos waste Lo air, soib o swrlace water which cou'd threzten
huran fealth or enviromment

5 T The suthorses most dévelop implement gnd maintain and keen up to date, d
cortingeney plen desigled io minimiee hazard o bemas bealin o1 Wi Criviriataont
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Ireem fTves, qlosions of sy un PR CraRRET (p RSt el T pard i snauib oo i, B0
LT LV ot % X
OTHER CONDITIONS: o8 il ﬁ\\
" -i:!_"._ P : | s r
61 Used ool acid batiens "ii Sl ﬂ@“ i dli@ o @ per Wi Rate
{ Sanapement and Handlike Luits 2{@_@5, ,r; B
O e e _
2 ”'H.. comseiiee shull put sphg f@dh’ﬂ?{‘iﬁﬂfﬁf&?‘;ﬂ- nedt the main cilreaee
of the plart displaving consem ﬁgﬁ%ﬂ_@HﬂL %a 3 53K 4).

&3 1 cperarions ere done wiil hackup.pluesie senerdtor shall have adegiate
capneity to run all associated polletion contul deviees.

ot b oease of process diswrbance failure of pullution contrsl equipments, the
pespective onits shal! be shut dovm ard shall not be pestarted until the contol
neasures are rectified 1o achieve the desired efficiency.

G4 tn case of discharge | apprehended tischarge of any water [ s polutard o7
Jsqit

haeardous waste dug to any geeident or other undoveseetvast oF event il skl
he fmmediptely imimeted w the Doard and the conzentec / authorisee shall
sl alt possibls etforts fomhgate £ present ! remediate the discharge

s
ith

6 The ETP studge shall be dispused safely. The mode of disposat whall
informed to the Board's Distnet Office & Head Office

&7 Pie storaze and handling area of fuece ail shall be protectzd satiely from

StorTh WAt ¥
¢ The appooved oatlet lecation drawing shull biz issuedd soparately.

Vosi.|
'I.l|._“',__

R-l ______._-\"'_ ——

CILATRMAN

AT RATAD Lo

Date: MLO9.2010
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Ve
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o et felery Yy Ule Gl boomalus s et bat s tazuns
Ly, Hl-"”'!'a.l'-‘El.ri!- I.".-'E.!'I'-'l".-”Z Ren! Sle Miazaasy S il rise
dodreascd the gathesing and caplained Ihe details of {he
achage thal wan evalved o 2003 s daridn o eparios & K
e T e ok .1”. ETIELS TRl ORonion il
RiE RO wvalues were explainzd, Mivdabe- alsg explased Lhe
sresant Tiancal posillon of the Comnany. The working renelt
hine Company during laas veer was noat b islmalorg s couid
1! : - 3
dilanm ondy- Ra, ‘2 orores profit from e L T Thie profit
Aargie s on desceesing frend and i the e parl doede Testlher
s and, Lhe, m:_:_r-iz_lin will further come Wi The aabilive of L
-anipany o pay voy g valne oo lano wees aleo lugpliieh e
o ol ol 2% increane oo exrating land walue for fanmens oy
dilered @t delayed chonpensation to aciile opee e

v Fenrnag.

b bE mynes

ey

Lor blee Nireles Sor Waler Resources esplanied o elezail e
eficel gl the above inoeease andd almoratated Pt Ll oo
welue lor Zoepntla and leas navitg dwellizp hogsa ookt e ro-
hxed S the exislop mlndmam of oo dee sdlow i 5
LR R e (SR A LS R

seftkuiar, Grama Pancnayall  Memilbeo explained Uhe
Jeficicany i the Pommans Packags,  The walue ol lacd the
ANy was paving lor land st Panido e (Edapstlveollal was
nuth ligher and the persons dizplaces] from Formaaa baes &
wy gllernsle Ignd gl thal ares, Healso abresges on toods gway
with the variows caiegorics 81 Ponmana, @8 meny amas Wil
b ralegorized - only aa reclabimed laad,  He suzgzsbemi a belter
ke, “The tssue related to b o dhapbveal prermons 1z e
levarablv conside red,

Honthk: *Minister [or Indusicoes statee that  Lhe jmaad of
cnpagemen! with contractor coula b2 conridered o aoeepdance
with the peed and prelerence woald oo aives to persons
belonging te disploced families: [t wos o atressed that lzod
5:ri"_'i: vould be fired ouly i W ods Freracialhy wielle Ja fas
Comsrany end Liie weald cefect oo the ool of oeoduston
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The priodly of lasd (o be

gomimdtlon cunslisged with n'~|_ .
pacly with Paochayvath Ward Bog
agauied et Cornp any wiould pas EI"_.-[.II'-: J | he' duindking watey
azheime which s o be impiemeried infie Fariciegigih: = -

21 Hodapahuniar atated oF there o 4o L (0 ey 1 Acgu e e
nl land) Hie ) i) Motilication press Ly prevelling 3t Honmane be
e and: parnusaion to transact (he land be copsideged

A fuoennbe the land holders ta set ke property te
Urpenl ceoieeiggnl

Tiira
et

dn Aoil, Wasd member regueated 1o o s Bitse ol LS80
Jagd srﬁi'rm

Hen'ble Minister for Induatries ataled Lhal o oflor of 226 was
!'nad-: se Delayed componsation” fo eeltie the o pending
mmue St ool WoopEn A debate, and slao exoreased  Samedily be
aller a-rmuch hlagher ke, :

"Bri -...ID iT, Blocs P 'rlr'ha}ath Muembar ataved et L Fiskel Jeonpies]
foir & fovourabls Tike fn Tand whoe and Lie olfered e W ey
ITILE He steted thal eny ol disde and oeleed {0 a
meehing would nol atlrect audit ulyection

s, Kolaihu Venugopal explainsd that in & rosting convamed Ly
otner Minater Tor Lalbour Bn Booo 1:'.'.'F.|Ju=r.ra:| Ead Et
brabim Kunju ! was decided Wral A poasibilily ol e package
wontck be thought The Distiiot Collector emphasized Usal this
wag not pozaible  Sei Veougopal alated that in the .:1.|:l.r_:|'-.-"' sadtd
pectingg L was agrecd thal alter neniog, the Jand woold e
sl oed by e Borrner owvenesr a8 part of resstilenisnd

1. Ramachandran, CFl sxpresaed distress ower the jasuey |9
Ponvmiana. He euplained that bl elate all parties were umiled an
\bz ingues of pormana. As far ag reluen of land e concerced he
=xplained thal after deep mining i, wilh usce ol diccee pla o the
issue of returning of land should Be coosidéred.  He regossied
the Hon'ble Miniater to consider a hike o jand valus even
though opposed by the Honble Tiat. Callector in good apint ard
‘elin talting inte eresoant the finsneial Soonastiaineg of L
Compary. The land valus of the packape eveldved b 20063 15 not
approp iale i 2000,

Hon'ble Ministser Tor Water Resouices explained the delails of

the minutes af the meeting meationed by S5d Keiathn
Yonupgopal, o the aei] issling il wos atated [hal the b
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o bl Mbimaten Tor Doduation sbeOormlal ol ! PLLlesl an
pltpeer by eariar mistey will be ful SRR i 1 hilving
1‘ BT Mekieatiy 31wt e Teaed fr Lpleed whiady

Coy Bopendran Pital, CPLIM) stated Lat Todldiog wal raliom 1
pesrently earred cut vaing PW D schedols which 5 hoang
veedze] el Teefios Tulore walpation o Lo ooele il el
Pttt aanfred gl

s, Moy kenar respenatas paaed pesisiai ol ale g etiarges

Ay, Bl Premachanchran explained in detail Lhe jods s AL E L
st iF Ll tapvd w0 aegguirted in Accordadee sl LA e saligpe,
[ lsas ol sliltig chargo, depremation oo bagaes wily sl
Sy M e hanenrenl on lend valie nto Mol alag affzrod Lol
whiet e i =iie s operaled; ehgthle jecstonm b nviclizd
Fothes woukdl be provided erapleyonenl watle 1o ORTEH ok AR

o | - 3 s L]
prme b oo reouivcedil,

The Ten' e Mimater for tndustries cancladce ! e g vet T ari

peiterniod the J'|;|||_r_|-.|.-i|‘.|gl clecintonsg (mkes s Lhenasdir g

Lafale .

1] Tlie pavkage arried At o 0L sl net e e
' Howewer, =inee land  aowisibog 19 Banad oo e
patuhags farrnulalsd e 2003, §iv fosdor o A E AL
Han Jind owniers, 2% decveass awgr e wal g phia
the percenlages inorease (B2, T2 & B ciedaungud in the
pachape will b2 altivend A4 delay o ngaiun

71 Taking inle seweunt the inorcase in the coal ol shiltng
ele, Ra. 5000/ - ingreane will be allywed 12 e e baflneg
. zharges: .
- L]
(A Tl abowe medihealion i land yatue ol ahilling

ciinrge will be wlfartive Trony 210020050

{1 ficeguiaition will e carried oul oo palimsal naTener ha
for ms poreille Company whall by 1o camplele, Loe
pripiiailion by December 2JUbE

jve mali Troam

(5] 0 conmitles consisbing of ore | Epressnial :
defiut

L political pariss and the Ward Meoler alhal
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e sl of anehe eligibbs persona Wil e pregsaeed iy Lhie
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fobloinng wriberia wonl sliol! Loz g e Bo G mpgaosesl L the
T Lo pany.

= [a] Aoanensber Do Yoo Tagniliss whey were craiding o
. Lz area for the last 5 ears willi  Lille o
e & owoership of the lend aud boaldingared eviebed Tran

: Y Lhe area shall only be copniriersd
R {1 Theer  Tannly  should  nol leen osnived  any

niuplc:u}'rm:n‘l iy any Farn diveel o bdhienel Fronn
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(P Mo Tencale e mibnr wall Do insiode Do Shie lisl,
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i valuation of buildiega e pregent aysimm will Tave
ber ol wil ol changs, Wilh mgaid Lo prading

& srimital casen iy conmection with Tand asquisilloo,
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AB1 A7 328 226 330 323 00 fgm it ffa @ @
= _
002 3241 o o I ¥y B v S ¥ 4 318 A& ang
_ | ooy aze ase 3me 340 33 208 260 305 W4 EE J2T dah

MM 3EE 332 2.0 B A 1.t 300 2007 205 30T 3.4 328 A2 B

005 225 @30 337 338 M4 310 e 3w 00 e s 3L
MONTHLY MEAN KINIMUM TEMPERATURE("C)
STATIDN: b KOZHIKODE CITY

2001 233 P45 M5 | 250 ;BS54 | R |37 | ARl 2k 24.5 243 250

~ | o0z 235 ; 242 wbg zer 260 | Zio | Za2  Zys M5 T p3 ME 2

| ooz 233 24 W 22 I6Q AT _y3S 244 73 244 243 227

| 2004, 230 243 | M6r 264 247 242 | 240 ¢ i€ M2 & 2 224

)
| 2005 238 2y 968 ZED | 713 28| 241 | 242 247 - 23 241 234

| b - - - —
AEAN REATIVE HUBIDIT (%) AT D830 HOURS 151

l“iTATH_:IN - Kazhikede oy

lvesr  uAm  FER: MAR APRI MAY  JUN. JUL. Alis SEF OCT WOV DEGC

loger 76 @ 70 w0 & #® @ @ S T
SO 11 - A 2 S £ 73 Az I - A -
| 2noe 76 K1 T8 v 78 3o, 62 s3 83 BS i
| 2o 7l 6. e T o 80 ey 9m 8 84 o 7o
| 2005 T8 74 re e i3 BE! b BE Ba LE g5 &0
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STATION  Kozhikode oy
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B P g 65 Ti @ o s 85 g 6 75 69
2002 &7 (i B 7 7o 8 E3 i 75 &1 T4 CE
2003 e oo 71 =5 21 '_ Bh, B 74 0 i &5
2004 BS. 55 B il B &3 I &1 [ 71 B
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TEMPERATU
Maemum  Fnimur  Masimom Miriem 3
1 494 22k 93 253
2 weE 228 40 257
! M0 227 ME 259
4 344 234 4.0 286 I3&
5 330 240 348 2G6 333
f 220 240 ME 270 340 8
7 520 224 33 254 4 27.5]
o 318 MO 33T 2541 42 274
a; 22 Q. 552 265 3400 281
1w oms 220w zal 0 28
11, 324 226 350 2ASI W0 76
1z 3P 2ee 332 a5 W) 2zl
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salety Regulation

L ERE L s eBRAons
i oty i Hag W D
e Bordia: =8
GH'E":R_M"?"H. ; RS i
No.CH/ACRB/IPSD/BSML/6 yﬂﬂﬁg r‘d August 28, 2008

Wizh reference Lo Application Mo, M3/ Mining/ AERE. Licenss/147/2008/234 dated
20" Decerrber 2008

Shr George kdtty Thomas, Assistant General Manzsger (MS) of M/s The Kerala
Mine-as and Metagls Ltd., Chavara, Kerala having undertaken o comply with the

cond Liers presariled i the

= Arortic Energy Act, 1952 #nd the rutes framed thereinasr
= Applicadle Codes and Guides, giving reguirement for various eperalion Slages

Nl any oroers jssued Lheraundd

License to operate iz hersby granted Ladsr Rule 2 of the Atomic Energy
(Radiztion Protecfion) Rules, 2004 Lo M/s The Kerala Minerals Erd Metels Lid.,

Chaverg, kerale, subijecl 0 the conditions anexed o this fcensea.
r J

This cerse &'vaid unl | 317 August 20140 i e

{Competent Authority)
Shri Georgehutty Themas
Assistant General Manager (M5) b
M /s The Kerala Minerals & Metals Ltd, ; -
M.5, Unif, Kevilthoitam B g A
Chavara- GD1583
Eollam, Kerala
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ATOHNC SHERCY RECGULATORY DDARD

Annexirs
Cenditions of Liconse:

- L - -
1. The employer shall ensure that .f;gi' iz Energy (Radation
Froiechon) RBulss, 2004 zie mple '

2 Duly oualified Radiclogical Safefk IEE'T ?Hﬁﬂm a]j:i-'gﬁf d by Atamie Ena; g:,
Requiatory Board TAERE) shall he. 'hﬁé* aF’thmﬂ‘%‘a; shall be provided wit
reguasie facilities le discharge his dus

::'..1

Records of guantiy and monazite cenfent of the raw masenal, produsts snd
monaziie ennched filngs shall he maintainag

e

Monazite ennched tailings shall be disposed 1 benches and topped with siica noh
zand, The emplover snall ensure that suffsien trenches are available for 1he
dizposal of iathngs 2 be generated during the lizense period and here = no
enhancement mntie natural radiation background of $e tailings dizpozal area

Appropriate records of radioiogical monitenang of personnel, workplace, ptam;
premises including tailings disposal ares, mining aréa and iron oxide dipelines of
cremizal prosessing platt skall be mainiained,

4 ]

B. Trarsped of Monazile enriched tallings shall bz 17 agcordance with the guldelines
prescribed by the AERB i

7. Annual Health Physics Report shall b2 sent to AERB in the prescrabed format,

8. Full facilties shall be accorded o authansed resresentative(s) of ACRD 1o inspecl
the ‘nstaiiaton at any fime

9. Tha emplover shall comply with al e recommendatizns made by AERB with
rezpect to radiciogical safoty

0 Any changes in the information sted mithe spplestion stall b inbienzeed ot
AERE

11.Tha cerse shall not be lrensferred without eriaor approval of AERE.

12.Apoiication  fer  renewal of  licease 0 the  format  prescribed  vide
No CHAERBAPSDBEZ008/ <1 dated July 20 200% shall reach AERDB betors 80
cave ol the date of expiny.

13, Ay plan Tor decommizsoning of the faclity shal' o2 intimated farthwith tc AERE.

This lIpenee mav be suspsndedior canoallsn f 29y declamt on mades o nformizslicn

given 0 the applicatizn therzof is fourd fo be faise oo it d@ny uncsiaiking arven in such
apglisation s not carried oun.

il
l:r “—
189 of 211



lwiseed opla -a='5

GUALIFIED PERSON TO PREPAREMINAG PLA NS
(Under Bule 22 {2} of Mineral Consession Ruica IEED}

SRt o0 BUNERN e et

..:‘ TR YANLRUE £  FERALL
[l ------------------------------------------------------ Biddesmmnnmnmn LG L] FAEEEsminrIa I F A s AR EE * "Fr-"ﬂ

i ._-. P‘:.J“Tﬁ EE

0! Eurrm? ?‘?I,'Pﬂ ml!uf&rhﬁ}
eviderce of’ ﬁa guaﬁfwﬂhﬂns arid ELI‘FE:"!EH‘»EE 13 f ersﬁy ?mm!exf Fefiy ﬁm:tmﬂ

under Hide 22 ( ) f the oM ineral Convession :]Il'ufﬂ‘sj 1960 a8 a ﬂ;fc;ffﬁed;
@é‘t'ﬂrﬂ o Jiﬂ‘i"i?}l‘i?"l’.i' :,fmnfr? ?fm;.s.

&

L34 i | 3 Rt A : e TARE W
s .eglmmmn mitber 1 | B ST AT

This rcm?';tfffm i walid ﬁ’rr d I:iﬂrfﬂif ﬂf fwo yeais
25/ 5 1998

cirdimg
e

._.-t"‘-’i:l"‘-

Tid . .n-'|_|:;.| FA
H::g{mrﬁr C-:mirc:l]er of Minegs

[ Indizn Bureau of Mines
.-m%ﬁfjﬁa’ﬁéh_ i g el

REgianal Contraller
3 S of Wfires
Favewed upte LSS0 T8 LG (KPR

bl i (wdisn Burieu of #inse
e, .

’D n
_m
! i

=
Y

! —rmw v R o
t;l' e N R e iy

jnpal Contmlier of Mines Hegiangl Cosiraller of e

T - o zrir'-‘_:l ' W e
P T b e tndie Borses o Riapy
- i boon EHER




y!

iy

it B o s
A o
i g T e

Fi e

: = b
;:_-cr."; g l:!'l:-. ! - .:.-._E
T e Sal o
o
#eloby Fu
:E..E.' 1" -‘I.; " "'::l
= : e = = 1w, LA ik, B
= 7=
The certificats of hocogmition ay Qualifiad Persar oramted o 5r Jacob Htinmen
nrepare Mirdng Plans undei Rule 17 € of Minera! Conce
Repn, Mo BOP/ENG/28/85/4 valid up e 25:02 3010¢
0 years valid up; o 45047030

stom Hiles 980 eranted o
5 Tenewed for Farther petiod of

-
Bangalore {éj'.l"f_:_.,' ;
Date: 28/0%/2010 ( IVAK BHESS )
REGL. LORTROLLER OF M BES

INDHAR BLIREAL OF MiNFS

BANGALARE

e L

=

-
ST

Frae Sy

(= e
I



192 of 211

[dy

PREFARE MINING PLANS FOR A TOMIC MINERALS

{Ttien 2 srqardl, 1990 & T g 4. 10RO VL Rt e S AN HAT F T,
SETER, R - IT, W 3 - 39 oy (10 weeilim
B lerme af Gaziie MitiFoaton na, ENNS WY Adsted 9™ l=nuapy, 1000,
Pullisheilin famersor Indix, edtraardiaery, part 211 seion Usub aseminiin)]
Und=e mule 220 00 Mingal Crinvesron falle, 0
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Shr Jacob Punnen Sso ShriiP Eunose ww:!m; of A-24,
KanakeNagar, Thinmwananthiapuram, Kprala, Bin- 695003 5 fervdy

registered as a gualified person to prepare mining plans in fespect of Atomse
Mimerals ,-" Prescrited Substance:

T T e Him AMDYMPAROPS2010 §
His registration number 36D/ MTA BB/ 2010
4% i UL L2012 SR ET E |
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[he brief summary of t]'le-pmjﬁﬂ are as followes:

L

Adding 2 Nos small pre-conmentration plants o be ingtalled in the mining area
itself e pre-concentrate (ke "Beach Washings” collecred  roun e beeachn, The
“beack washing” Is getting depleted every veas o zrade and these plants will
ensure quality feed b the wet mili and also reduce the franspartatan casl as the
tailings are rejected near (he wuring site itself. By addition ol 2 dlpedpe puaaps the
zamz plant can mine and coneentrate from in-land deposits.

Adding 2 scts of spiral concentrators (12 start each) in the 'Primary” and
“Beavenging” circuits of thie wet mill fo marginally increase the capacity and keep
e erade of outpul steady for down stream PTRCESSINE, ¢
Adding 2 new generation High Tension Separators in the Dry Mil and modity
sorme of the existing machine with “retrofit” elecinsdes pole pieces ete for
improving the pedformance, Addthon of a Rare Farth Drwm Magnetic Separator
and an Induced Eoll Magnetic Separator o the Dmerite [ Buhle crremt for boetter
extraction of Thmenibe i also suymesied.

IE 15 sugpested o construct o new Zircon |/ sillumanite recovery plant i place of
the present zircon plant which uses "Mamaal air tables” whicly are outdated and
metlicuent.

Ther Aizoon clrowie eonsists of concentrating the sireon fraction [the oon-
concucting stream of the Dry Mill) in a 5 stage geavity concentration ciroar; using
"lJF-{_.'urrent Classifers” “Spiral Concentrators”, “Waet S_hﬂi;ing l'ables® etc and
[tering, drying and clzaning it further in Electes Static and Magnatic Separator
BquIpments,

The Sillimanire is wparated by treatiog the “Middlings” of the above “Fircon
Cirewit” inoa Froth Flotation cinooil and foating oul Sillimanite using small
quantities of chemoeals hle Sodium Sihicate and Olaie aod. The oot thos
sépara’rﬂ'i will be cleaned further afeer filsering and drving in Magnetc and
Elecirostalic machines,

"
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It 1= estimrated that the putput of the plant will iforease to such levels.

! Year in D;'1"l N

hineral

Z.irconm

ared svill be pumped 10 demarcaterd .Pil.':il and wil

el

it @2 “Magnetics”
a one metre Bed of

“ The flow sheet of the Zircon / Sillinanite virouil with details of machinery is

altached for your relerence.

& 'The vost of the project will be around 21 crores and will be patd back i less than 2

yiars,

= The cld Mimsal Separation Plant and reon Pland will be scrapped after

comramissioning of the modermization unils.
= As mostof the nperalions are I wet SLAge the plant will be safer and emission uf

dust will be little.

# The Dryer plants will have both cyclone and bag filter for cojlecting the dust

particles.

o f 2



. # ﬂNNEquE ><' Ir1950f211I

L]

)
FORM 20E Woving 1 shars sagal with he Rogieter

[efer section 150 of the Companles Act, 1858] ""1‘«_'-.'[""" _'.!_f' e
""c-r'i__,—"‘"h'h""" Mo \-\
R smd

Mote - All fislds markad (n - are b be mandatorily filad.

fer  ghp %)
; i i ; . é'_.-_ e |I
Avteviged copilalof the company m3 on tha data of filling i '; i 35:;:&:&& 6o i |
= e
tigl “Coporate Kenbty nomees TN of company |U1‘11'39H115?*Wﬁﬁ2“%}----- ke _;H.;:. F PracFil 1
18 e %
(k) Glogal lieation number (GLN) of company | L '-;""" i | i -'F‘
—: 1.

2@ Ma of he comparry I[H-IE KERALA MINERALS AHDI M ETALST

nj " &gdresn af the L+ |Eﬂh}ﬁ_ﬁ.ﬁmmﬁmm
regiskemd ofl o - e

oftha campany  Linedl Ewmm_ﬁ.c:.

R — _. — -

* Gy [koLLam
titate [Kerals-kL |
Cousiry HNDIA |
© 2N code niEAa |
(g! Telephone muvibar with STD sode gyrs-zops722 | () Fe T B-26A0 101 | .
(e’ e-reall i0-of the company FEM@MM‘EHI.ML in I I |
H 1 L
[fi Websie ‘_m_mrrl.n_cﬂ - J
3, Whether shares |sted an recognised sHock Exdaange 0 wess (&) Mo
i yes. stotck exchange - e A n |8 | |
1. * Financisl year ane date o whish the anmeal gensral masting AGM] rlates Symzon | immmamne)
5. WWhether anndal peneral messting (G ek () Yoo (71 Mo
ta) IF yes, dac of ALM lzeonsain | (DOMMorery)
1) Dus tate of AGRE [F08R010 | (Do)
ic) " Whathar any exteasion far inenael year o AGHM guantes (7 ves (&) Mo
(o 11 yes - due date of AGK wfter giarn ol exksion | | { DR

I, Capital Structure of the company as on the date of AGM or latest due date thereof

& ° hubicrsed capilal of he company (i RS | |=Ro_nnc 00000 1

Eraak up ¢f Authar=ad capital

" NUMBEr of quity harss {3.5:-3 0o Todal amaurt of coully shares (In Fle:.:llrjﬁa 000,000,00

Marninal amount Sed eowl Sharz |ep

‘Murrbes of prafererce shares. Total amount of preferance shares |
T —— - im R )

Maorninal anount
shara

= -

| Tolal arscunt of unclasshed shams |_ |

T AN - |||-IF|.9|

GMEME"’A Faga i ath

Murmnberof wne




] ii E 196 of 211
- - : _E 2o

7 lesuac cepitsl of the company (r1 RS lane 99790000

Hresak v nf lsseed ceaitsl
Mumber-of equily shiares 5 (97 Tolal amcunl IHI il

Bamnalamourd peraguiy share o
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