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ANNEXURE XVIII    1

CONFIDENTIAL

FEASIBILITY REPORT FOR MINING OF BLOCK 3 IN KMML LEASEHOLD

Geographical conditions

The Chavara beach sand deposit is located near the town of Quilon which is 

north of Trivandrum on the western side of the southernmost tip of India (Fig.2). 

The  heavy mineral  deposit  as  a  whole  extends  for  about  23  km (14  miles) 

between Kayamkulam in the north (9” 8’ 24”; 76” 27’ 36”) and Neendakara in the 

south (9” 56’ 03”; 76” 32’ 34”).

The deposit has been subdivided into eight  blocks, 4 of which have been 

assigned for development to the Kerala Minerals and Metals Ltd (KMML) and 4 

to Indian Rare Earth Ltd (IRE).   This report deals only with KMML Block III 

falling in Chavara, Panmana and Vadakumthala villages  and  having an area of 

88.119 Ha.

Infrastructure

Þ public utilities

The area is well served by a net work of roads. The important Trivandrum 

Cherthala Canal (T.S. Canal) forms the eastern boundary of plot. This canal 

used to be an important waterway of south Kerala. It is now being developed as 
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ANNEXURE XVIII    2

National Waterway No 3 by Inland Waterways Authority of India(I W W A I).

Þ road, railways and other

National Highway 47 passes to the east of the plot at a distance of about 2 

kilometers. The plot is connected to the NH by an asphalt road starting at 

Sankaramangalam Jn. This road terminates on the eastern side of the TS canal. 

The plot is assessed from there by a foot overbridge and a Jhankar (ferry)

Þ manpower

Geology

Þ structure, size, shape

A SATELLITE VIEW OF THE AREA
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ANNEXURE XVIII    3

“The  Chavara  beach  sand  deposit,  also  known  as  the  Neendakara  – 

Kayamkulam deposit, is a barrier beach extending over a length of 22.54 kms 

(14  miles)  between  two  tidal  channels,  the  southern  at  Neendakara  of  the 

Ashtamudi estuary and the northern at Kayamkulam of the Kayamkulam lagoon. 

It  covers an area of about 400 hectares (about one thousand acres) with an 

average width of 200 metres (about one furlong) Fig.1.  It has been the only 

deposit so far on the Indian Coast having heavy mineral contents ranging as 

high as 60 to 70%. Consequently this deposit has been under intensive mining 

for nearly fifty years and is reputed as one of the most important production and 

export centres of ilmenite in the world”.

Geomorphologically,  the system appears to be a drowned bay feature where 

streams entered the ocean in the east – further east than the extremity of the 

deposit.  The Bay was closed off by the barrier-beach, in time, due to the south 

to north transportation of sea borne sands.  Rivers entering the ocean broke 

through progressive barrier beaches at different places from time to time and 

sand bars in the bay where likewise developed, cut and at times assisted in the 

concentration of heavy minerals.

Þ Mineral content, grade, density

Percentages of heavies is about 39. The average composition of the heavies for 
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ANNEXURE XVIII    4

the whole of the block is approximately as follows:

 Illemenite                         68

Rutile                 7

Leucoxene                          2

Zircon                 6

Monazite                          1

Sillimanite and Kyanite     14

Balance silica sand

The economic heavy minerals  fall mainly in the size range – 60 + 120 

mesh with the dominant fraction being – 60 + 80 mesh.   The proportion  of 

heavy mineral decreases with depth but the size range is similar.   Quartz, 

however, becomes more abundant and larger in grain size with depth and there 

is also some tendency for the proportion of slimes to increase with depth.

Þ reserve/resource quantity and quality

For assessing the minable reserves, the lease area is divided into fields of 

137m X 275 meters size. The reserve in each field was assessed using the data 

from detailed drilling and analysis by Atomic Minerals Dept. In case of fields at 

the boundary of the lease, percentage minable was estimated and the minable 

tonnage worked out. Detailed assessment is given below 
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ANNEXURE XVIII    5

Legal Matters

Þ Rights and ownership

The land is entirely patta land and is being purchased by the company. The 

company follows a rehabilitation policy that is agreed to by all the stakeholders 

in the presence of the State Minister for Industries. A considerable portion of the 

land has already been purchased by the company.

MINABLE RESERVES IN BLOCK 3
(1) (2) (3) (4) (5) (6)

FIELD  NO HM %
metric tons metric tons metric tons

1F 25 640,000 9 160,000 13,824
1E 49 670,000 15 328,300 48,096
1D 22 670,000 15 147,400 21,933
2G 17 640,000 7 108,800 8,127
2F 97 640,000 6 620,800 39,172
2E 98 640,000 8 627,200 52,873
3G 44 640,000 9 281,600 24,527
3F 100 640,000 6 640,000 41,536
3E 100 640,000 7 640,000 43,520
4F 44 650,000 9 286,000 26,140
4E 99 650,000 11 643,500 68,726
4D 86 660,000 13 567,600 71,688
5E 54 710,000 26 383,400 101,141
5D 96 720,000 31 691,200 210,816

TOTAL 9,210,000 6,125,800 772,120

AREA 
MINABLE 

%

RESERVE 
IN THE 
FIELD

MINABLE 
RESERVES 

IN THE 
FIELD

Minable HM 
content 
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ANNEXURE XVIII    6

Þ Socioeconomic impact studies

KMML is the largest employer 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 its pigment plant.

Þ Public acceptance

There are two companies -M/s IRE Ltd and M/s KMML – which are engaged in 

beach sand mining in the area. IRE is a Govt of India undertaking under Ministry 

of Atomic Energy and KMML is a State Govt undertaking.  These units are the 

major employers of the area and it is the ambition of the villagers to gain 

employment in either of the units. Additionally, the companies are mining a 

placer deposit containing a radio-active mineral Monazite. Removal of Monazite 

from the area reduces radiation risk to the population. 

Þ Land requirements

The block No 3 has a total area of 88.119 Ha. The method of mining is surface 

mining . Hence all the  lease area will be required for the operation.

Þ Government factors

KMML is owned by the Govt of Kerala. The State Govt is fully supportive of the 

company.

107 of  155



ANNEXURE XVIII    7

Operating

The operations will be by opencast mining. There will be two types of mining: by 

collection of beach washings and by dredging of deposit. 

Þ rock mechanics

There is no underground mining and no hard rocks are encountered in the 

mining operations.

Þ mining equipment

The equipments that will be used are the following

For Beach washing collection

1. Front end loader 1No

2. Bulldozer           1 No 

3. Tipping trucks 10 ton capacity 4 nos

For dredge mining

The dredging scheme allows for pumping of concentrate to the shore and then 

by  relay  pumping  to  the  stockpile  at  the  dry  plant.    Tailing  disposal  is  by 

pumping  to-  a  disposal  area  using  a  long  flexible  line  and  a  floating  tailing 

stacker.  

The design of  the power supply for  the dredge has been assumed as 

electric.

Ancillary Mining Equipment

A list of the major items of ancillary equipment is as follows:

Mobile Crane, 8 tonnes capacity
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ANNEXURE XVIII    8

Mobile Pipe Carriage, 5 tonnes capacity

Vehicle fleet, car, 4-wheel drive

Tractor and Mobile winch to transfer ground anchore

Swamp dozer, 90 hp

Shore based Mobile electrical sub-station with an earth leakage system

Mobile shore based effices, stores and workshops: 120m2 floor area

Two-way radio

Surveying equipment

Water supply from the canal.

4.4.6 Dredge – General

Essentially the dredge consists of seven basic sections:

1. Side pontoons with ballast tanks

2. Centre pontoon with machinery beds

3. Deck house with service gentry

4. Ladder with cutter and drive unit

5. Bow gantry

6. Control cabin module

7. Machinery – pumps, engines, winches etc.

Outline Specification for Suction Cutter Dredge
Dredge length – side Pontoons 25.3 m
Pontoon depth 1.52 m
Digging depth            15.3   m

Operation
Cable control – 6 drum dredging winch with P/S Bow and Stern Lines – 2 

off each.
Ladder Hoist and Hand Line - 1 of each.
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ANNEXURE XVIII    9

A TYPICAL DREDGE

Each drum to be manually operated by ‘Signal Box’ type control lever from 

the control cabin.   One lever will  control such clutch and one lever  will operate 

each brake which will  be of a self  energizing band type.   For the operation 

outlined, a line pull  of 5.230 kg would be sufficient.   Power required will  be 

approximately 15 kw.

Pumping Equipment

The main pump would be a Dredge Pump with an output of 800 t/h which 

would be transmitted by a totally enclosed, pressure lubricated chain drive, 

designed to operate at a continuous 500 kw through a fluid coupling.
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ANNEXURE XVIII    10

The above configuration would enable the center of gravity to be kept low 

and add stability to the dredge.

The motor would be a 500 kw T.E.F.C. machine.   A 6.6 KV 50 Hertz 3 ph 

supply would enable power at reasonable voltage level to be taken from the 

floating treatment plant via trailing cable supported along the dredge delivery 

line.

Gland Seal Pump

High pressure pump to supply Gland seal water for the main pump. 

Approximately 11 KW.

Priming Pump4

High  volume – medium pressure  pump for  priming main  pump.    The 

output from this unit is transferred to supply flushing water to the Cutterhead 

Rearing after the main pump has become operationa.   ‘Bleed off’ supply Heat 

Exchanger for main pump for chain case cooling.   (Approx. 11 KW).

Bilge Pump

Diaphragm  type to handle accumulated spillage in the centre pontoon. 

Approximately 1.4 kw.

Chain Case Pump

High pressure gear pump to supply oil to chain drive through spray bars in 

chain case.   Oil cooled by heat exchanger from ‘bleed off’ to cutter bearing. 

Approximately 1 KW.

Lubrication Pump

Supply cutter  line shaft  bearings,  ladder pivot  bearings from electrically 

driven 7 point automatic lubricator.  Approximately 5 Kw.

Electric Motors

540 KW approximately, + Cutter 125 KW.

Light – Power
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ANNEXURE XVIII    11

6KW

Estimated Total Power Consumption

670 KW.

Ladder – Cutter Drive

The cutter would be driven by means of a line shaft supported in bearings 

and  connected  to  an  electric  motor  mounted  at  the  top  end  of  the  ladder. 

Speed reduction by means of a heavy duty gear box enables maximum torque 

to be transmitted to the cutter.

Cutter Head Bearings & Stubshaft

Heavy duty  unit  equipped with  roller  bearings  sealed   from water  and 

materials by special glands and water flushing rings.

Lubrication from automotive feed source

It is  envisaged that a cutter of 60” diameter would be adequate.

Approximate power requirement would be 125 KW.

Þ mining method

The existing method of beach washing collection will be continued.
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ANNEXURE XVIII    12

AREA USED FOR BEACH WASHING COLLECTION

The proposed mining new scheme for  the deposit  is  by means of  a floating 

suction cutter dredge with an associated floating wet treatment plant with a  a 

dredge capacity of 600 tonnes per hour.  The mining scheme is designed to 

leave the beach front in as safe a condition as currently exists.
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ANNEXURE XVIII    13

BEACH WASHING COLLECTION WORK IN PROGRESS 
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ANNEXURE XVIII    14

AREA SUITABLE FOR DREDGE MINING

Þ construction plan and schedule

The company is dependent on government approvals for major projects. Hence 

the dredge purchase will be only after Govt approval.

Þ appropriate technological pilot tests

Dredge mining has been practiced by M/s IRE Ltd in the adjacent block which is 

a continuation of Block No 3. Regarding processing, Mineral Separation plant of 

KMML has been in operation for the last 50 years. Hence pilot plant tests are not 
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ANNEXURE XVIII    15

required.

Þ mill and processing plant

Mineral Separation plant of KMML has been in operation for the last 50 years. 

Hence pilot plant tests are not required. The ore will be treated in the existing 

MS plant for separation based on various physical properties of the minerals. 

PHYSICAL PROPERTIES

The minerals are separated by various physical means depending on their 
properties viz.

● Magnetic Susceptibility

● Electrical Conductivity and

● Specific Gravity.

Ilmenite, Leucoxene and Monazite are magnetic materials. The magnetic 

susceptibility of these materials is different. Ilmenite is more magnetic and 

Leucoxene and Monazite are feebly magnetic.

Regarding Electrical conductivity, all the Titanium containing minerals (i.e. 

Ilmenite, Leucoxene and Rutile) are conducting and all others are non-

conducting.

The specific gravity the various Minerals are: -

1. Monazite - 5.20

2. Zircon - 4.70

3.Rutile -4.25
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ANNEXURE XVIII    16

4. Ilmenite -4.2

5. Leucoxene - 3.50

6. Sillimanite - 3.30

7. Quartz – 2.60

SEPARATION OF MINERALS

A flow sheet of the process followed here will be included in the Mining Plan.

Þ tailings disposal

Major part of the tailings will be generated in the Dredge-wet concentrator 

system. This tailing will be used for refilling the dredge pond as the dredge 

advances. Tailing from the dry processing plant will also be used for refilling the 

land to the original profile. 

Þ water management

The deposit occurs between the sea and TS Canal. Both these water bodies are 

saline. The dredge pond will have saline water from the canal and the sea. No 

water is removed from the pond because all the water is returned to the pond 

from the dredge. The canal has unlimited supply of saline water. Hence specific 

water management plan is not required.

Þ transportation

Beach washing material will be transported to the MS plant in 10 ton capacity 

tipping trucks. The concentrate from Dredge -wet concentrator will also be 

transported to the MS plant in 10 ton capacity tipping trucks. The tailings from 
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ANNEXURE XVIII    17

Dredge -wet concentrator will be pushed by bulldozer to refill the rear part of the 

dredge pond.

Þ power supply

Power supply will be by 11 KV line from KSEB

Þ manpower/labour relations

The unit is under State govt and enjoys good labour relations.

Þ auxiliary facilities and services

Auxiliary facilities and services as required will be provided. The processing 

plant incorporates most of the systems required as auxiliary facilities.

Þ closure design

The Dredge -wet concentrator tailings and MS plant tailings are used for 

reclaiming the dredged area. Hence closure of the mined area is part of the 

mining operations. The reclaimed area can be used for various purposes as 

directed by the State Govt. Detaied Closure Plan will be provided along with 

Mining Plan.

Environment (if not dealt with in a separate study)

Environmental Impact Assessment and environment impact management are 

dealt with in the mining Mining Plan in detail.

Market analysis

Ilmenite produced here is used in the pigment plant of KMML. Other products 
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ANNEXURE XVIII    18

can be sold in open market. The current market prices are as below

Financial Analysis

KMML MS UNIT PROFITABILITY

ITEM 2010-11

Rs Lakhs

Total income 4414.75

Variable cost 1390.08

Fixed cost 2796.58

Total cost 4186.66

Profit 228.09

SALE/TRANSFER PRICE

MINERAL Rs per ton

Ilmenite 5,118

Rutile 36,000

Zircon 54,500
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ANNEXURE XVIII    19

 Capital cost

Capital cost required for dredge will be about Rs 10 crores. However a dredge 

with wet concentration plant mounted on it will cost about Rs 100 crores.

Þ Cashflow forecast

KMML is a profitable unit and has sufficient cash flow to meet any requirement 

for capital expenses. 

Þ Operating cost

Summary of operating cost for mining and mineral separation unit is as below

  

ITEM 2010-11

Rs Lakhs

Employee cost 1,823.00 

Repairs 139.37 

Depreciation 252.00 

Stores & Spares 215.10 

Other administrative exp 367.11 

Total 2,796.58 
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ANNEXURE XVIII    20

Þ Closure and  Rehabilitation cost

Mining method is such that no specific closure procedure is warranted. The 

dredge mining will also ensure simultaneous reclamation of the back side of the 

dredge pit. Hence special closure and rehabilitation cost will be very minimal.
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