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PROGRAMME

09.00 a.m. Registration of Participants

Inaugural Session

09.30 am, Welcome address _ _ _
Chairperson/Directof* " ™ ™" v -
National Science Foundation e

09.40 a.m. Introduction to the seminar - - v
Mr Priyalal Dias
Chairman/ Research Committee on Geology & Mineral Resources of the i+ -7 -
National Science Foundation

09.50 a.m. Overview of mincral resources and mineral based mdustrlcs in Sr| Lanka :
Mr Dulip Jayawardena - e !
Former Director/ Geological Survey Department - .

10.10 a.m. Discussion R . C Cr Rt '
10.20 am. TEA S L et
Technical Session I
10.35am. Mineral Exports SR
Mr Athula Mudimkotuwa

Deputy Direétor- Geology
Geological Survey & Mines Bureau

10.55 a.m. Discussion
11.05 am. Sand resources

Mr C.HER. Siriwardhana
Senior Geologist
Geological Survey & Mines Bureau

11.25 a.m. Discussion .
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'(v)ffshore mineral rcsources
Mr S.U.P. Jinadasa

Rescarch Officer
National Aquatic Resources Rescarch & Development Agency

Discussion

Gem mineral resources
Mr Sarath Weerawarnakula _
Director . | : S e

Geological Sunvey & Mines Burcau
Discussion.., -, b oo b
Lunch

Technical Session 11

Petroleum resources

Mr Titus Jayawardena

Director General

Petrolcum Resources Development Secretariat

Discussion 1

Existing problems faced by mineral developers

Dr Bandula Perera

Managing Director

Samson Rajarata Tiles Ltd. (Memrber of DSI Samson Group)

Discussion "
Al L 'l.".l' S 0 )
Environmental impacts of mineral expleitation
Mr U.R.B. Navaratne
iDeputy-Director. - A
Central Environmental Authority

i}

General discussion and summing up

Tea & close of seminar

Rapporteurs
Mr Asoka de Silva
Prof. P.G.R. Dharmaratne




Existing Problems Faced By the Mineral Developing Industries

More than eighty percent of the industries (large, medium and small) are in Colombo and
Gampaha districts. Once the rulers realized the adverse effects of this situation there was
a huge outcry to take industry to villege. With the exception of the apparel industry we

. have miserably failed to take industry to villege. There are many reasons for this failure.

In this paper I shall deal with only one of those issues. Namely, the problems faced by
industries engaged in the value added production of mineral based products, which opt to
locate the industry in the rural areas where the raw matenials are available.

This ‘Marathon’ starts with the hunt for land. There is no clear cut procedure to get
Government land. Thus potential investors may start off from anyone from local land
commissioner’s office to powerful politicos.This ‘Merry Go Round’ (which perhaps is
the most appropriate word as one has to go to the same place over and over) starts with
the land commissioner’s department and ends up eventually (If you are lucky enough to
survive the number of years of agony) with the office of Her Excellency the President.
This process involves Ministry of Land, Land Commissioner’s Department, and Ministry
of Industries, Local offices of the ministries of land and Industries, and an ‘N’ number of
surveys.

Once the land is cleared, approval for mining of the minerals is the next hurdle. This may
involve most of the following departments (depending on the type and location).
Irrigation department, Forest department, CEA, Agriculture department, Agrarian
services department, Farmers apex body, GSMBU, Survey General’s office, Government

. valuer’s department, Provincial Council, Ecological and environmental groups, and

finally the Bank.

For a local investor, the above process takes at least four to five years. How can one
expect a SME to survive this. For some of the ‘Flash in the Pan’ type foreign ventures
who hardly add value has none of these problems.

Under these circumstances will there be any serious investors to add value to our valuable
minerals?

Dr. Bandula Perera
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OVERVIEW OF MINERAL RESOURCES AND MINERAL BASED
INDUSTRIES IN SRI LANKA

Dulip Jayawardena
Former Director Geological Survey Department
and
Retired Economic Affairs Officer United Nations ESCAP

RILET ABSTRACT
Although ’the mmeral sector recorded rrapxd growth in the 1980s and in early 1990s
signifrcantly retarded since 1995.Some of the reasons attributed to such a decline are the
lack of interest by the Government since privatization of mineral based industries in early
1990s and the absence of effective monitoring of the performance of this sector. The
contribution to the GDP from the mining and quarrying sector mcludmg the export of

-gems is on the average 1.8 to 2 per cent for the last decade.

The development of mmeral resources is governed by the Mines and Minerals Act No.
33 of 1992 and the Regulations framed under Section 64 cited as Mining (Licensing)
Regulations No. 1 of 1993. However due to certain deficiencies in these legal enactments
there is a major setback to such development. . The Gem and Jewellery Authority Act No
50 of 1993 governs the mining and development of the gem industry. However this
Governthent institution needs restructuring so as to enhance the export of gems and eamn
valuable foreign exchangc

An attempt is made to review the present status of mineral surveys and critically analyzc
the ceramic, glass, cement, and steel industries as well as graphite and mineral sands
industries which are entirely based on exports. The proposal by Regional Plantation
Corporations to undertake gem mining is also discussed. The progress made on mineral
discoveries since early 1970s such as the Eppawela Rock Phosphate deposit, the Seruwila
copper magnetite deposit and the four mineral sand deposits along the north eastern coast
is reviewed.

In conclusion the need for an effective National Mineral Policy for Sri Lanka and the
finalization of the long overdue amendments to the Regulations framed under the Mincs
and Minerals Act No. 33 of 1992 are strongly advocated if the mineral based industries to
achieve sustainable development The amendments to the Gem and Jewellery Authority
Act'No. 50 of 1993 to reflect a more competitive industry is also suggested.
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INTRODUCTION
!_- ' «SAND REsodRCEsn ;l:mnkmqummdudlnmdomumﬁmmlmqwny of
BY . .
1 PRSPV While ion industey provides such facilitics it consumes feir amoum, i
C.HER SIRTWARDANA | «of natural resources. )
b mmuamuu; . 3 '
k AT A : P
| . THE SEMINAR ON . . SANDS, the most coounon fine 4ggregate matenal, is.qmpng those
“EXPLORATION OF SRI LANKAN of prime imp
INDUSTRIAL MINERAL RESOURCES"
OROANIZED BY * . H Thuhneedsumﬁdmmnnguﬂmhnmmmmmy{
|la P TR X 1 olur ot i m s 1 cffects,
NA'NGNAI. SCIENCE, mUNpATlON ~ . "
LA TR W v . v
35T ADDTORIM 12 NOVBAZR U ! Itis sttempted to studytiv’aatuire, problems and sohutions/altermatives - -
related to SAND RESOURCES in the use of constructign industry in §ri
Lot ames inte, ” PEREICH L P Laoka . o '
e Do, e
SANDS MINERALOGICAL COMPOSITION OF SANDS
| -liej'mmu e o 1t oo
K U lidated mi of many, i I Quartz LN ‘.'>80%'_.
| and rocks in usually rounded particles, with size ranges |
J (petrological and technological) . : ]
. 0.05mm (dirt) < Sand <2mm (gravel) Othens T <%
Ouatity Requirements : . Iimenite, rutlle, «+ (found h‘"‘r."':lf :
-Clmn (no dm., micas, orgamc mmcr inorganic gel) :Tdh::eh:;l:n":;ﬂunh on the environment '
ty rocks not sunable) vy .
and proximity to
<Resistant lafruzmgﬂhamng {not be highly porus) Mica and feldspar, rock source) ’
Resistant to wmng/Drang (no fractures/porus) fragments(mainly in dry zone)
nt 10 ch (with alkalics, 0:) Limonitlc gravels and ,
Gradation L g e decaying organic matter T i
| Each cquntry has speaific siang hmx;ﬁ (e ASTM) (mainly in wet zumc) ) b
H Corsl/shell fragments
. (mainly in marine environments)
y
' I
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Main Available Sand Resources in Sri Lanks

e Mk Mahle Sand. of Sri Lanka 1 dmtmd

deposts
of Quaternary to Recent age (generally <2 million years old) as foflows:

- Alluvial beds (river-besis). 1.
Paleo-alturvial beds (old river beds) & cther land
based deposits

- Sand dunes
- Beach sand honzons
< Off-shart sand horizons
Main Alternative Sand Resources
Use of all jve'sand ‘, ds ma:nly on p
technology and its cost effectivencss and appli "lityofmc, d
MMmmSdemnum

- -Cnnkpd qm(m-mfnumd snnd)
-Quarry dust

ORIGIN

“The mineral “quartz’ the main componen of sand prises inFar .
amaurts in the high -grade metamarphic rocks (i.e., quantzites, chamockites,
granites, gneisses and granulités) which undertie over %0% of Sel Lanka.,

louwed inte rical/ehermiesl weath m:rnopncaldkmme
emdmomllmm:bmunsofwuhmn;ptm

Weathered preducts: ) - !

-Soluble salts B o P S T

Clay mincrals .. et t ..

Q A \ s (h ‘. Aland Fe oxid ) IO VPN

-Weathering resistant PR
(@) Quattz "
(b)Gnma. llmts'mt:r mulr. Conmdum.Auac )
O] Fddspar mica, fmo-mng, silicates (minor), -

R A E )
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ORIGIN (conted..)
Weahen'ng products are eroded and transported by agents such as warer, wind
and iceand are Inta dcposned in lowlands and finally in sea forming

& y deposits i ng sand beds.
Eavironments of Formation
Fluvial Environment Marine Environment
o e i e e .
Alluvial/Pnieo ABuvial OfF-shore Deposits arye
. Textigenous quartz sands
-River floor sand beds , )
~Senty ecds od bers Ovshore Depostts "
~Convex perts of mesndors Geach sands (reworted by
i €3 Waves)
wady ovesbank deposive, Duhe sands (raworked by-
X wind actioi): *

e ———F

ALLUVIAL SAND (AS) DISTRIBUTION

Generally, the larger sand deposits are tound in dranage hasins in the
wet zone and are comparable with their discharges.

Te s .

Drainage Basin  Cstchment  Tota) . Disch/Ppt

Area Dischorge o

(33 km) (Cumx1(#)
Mahaweli Ganga 19327 11016 41
Kelani Ganga 3378 5474 < - 62
Katu Gangs 2688 6T ¢ - 7
Walawe Gangs 2442 265 . 2
Gin Ganga 2 1503 T e
NilwalaGanga  9gp 1104 '40
Menik Ganga 1272 486 -3
Amvi Aru 3246 568 12
Kala Oys 2 587 13
Deduru Oya 2616 1608 M
Meha Oya 1510 1608 29
(Bouree; MASL)

BRACH SANDS (BS)

. Extensive’ ‘béch sand deposits arc located within littoral
zone along glmost entire coastal belts of Sri Lankn

The sands,.reworked by wave action,; are generally coarse
to medium grained and well-sorted but it may contain
coral/shelly debris (may cause negative effects cls on
permeability in concrete)and isolated hmvy mmeral sand
pockets.

High in chemical impurities such as chlogides gmainly
cause corrosion and efflorescence} , carbonates.and
sulphates when contaminated with sea water. Pure
packets with fresh water can be used as construction
material.

Nature of Alluvial Sand Depusits

Location Conditions Sand Deposits
Uppex Natrow ~V™ valleys Ulesortad. cname sads &
Reaches gradient isotated pockets within
High flow velocity boulders snd gravel beds
Low Sediment Influx
- Sorted medium/ omree
Middlo B'::' W sands as extensive ishnds,
s . hers end flnar beds with low
Low flow welocity day intercalation,
High Sediment tnflux
Lower Meandarw/Oxbow Lakes Medium/fine smd beds in
Reachos V. Low gradient high clay interculstions
V. Law flow velocity . -
V. High Sediment *“Palao-alluvial bods'
fnfx .
DUNE SANDS (DS)

« Send dunes in Sri Lanka are low hillocks upto 1:5m beights,
formed along coastat beits by wind-blown sands when they pile up

against ot ions (shrubs /bould

* Best developed around Jaffna peninsular, Mm'mar Poonaryn,
Chilaw-Kalpitiva, Ambalantota-Batticoloa.

= DS are Generally Fine grained, well-sorted , pure (without
chemical impurities), subrounded to-subangular sands

« Ideal for plastering, for concreting to be tested (i.c. cement

mortar and concterte cube tests)

e

onr. suom:‘smn (0sS)

Major option thn povidu [ luge source of sand (practicalty

incxhaustible?) is dredging of 0SS

i.c. England, Netherlands, India, Scychell

Used in many
and Singapore

Mandasaxy to snoduct a EIA @ue studies show that OSS can be
won with winimal adverse eavironmental cfiects)

Gravity draining and action of fain can reduce the chloride levels
mstocmxemhelowucemhhlmlsommsssmdshell* LA

content. (2%)d|dnnunpnm

(Dias ¢t 21.202) R

Large volume (over 7 million cum) has already been miifiéd to°
supply for large scale projects; (CKE and SAGT post temnal)

v
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] MANUFACTURED SANDS (MS)

Sagle .'- - DR »
‘;,'of rocks , speciaily silica stones

cubicle shape facilitatedenss etatrix in concrese, (Senaratng, 2003) :
1.arge number of qumt_ulm svailabloin N_(.;P. CP, Wp lnlad Uva I::m
Steps in production: Controllad crushing, g

e abrasio ing ro
Qumv FINES (on oot

Omddbeuudupamalrepluunmt‘ormdfnrconmng,m;- .
cast concrete elements, cement blocks .o

lCumnnapnmdn of diffesent shapes inherited from primary .
‘minerals including flaky tnica ™ ™" -

¥ Smallest particle in QF is for smaller thanofMS . . . o . .4

P S ——

T —

Volume and Intensities of Sand Mmmg of Major Rivers

———— e — e - .

A B 'ms:m- u-;n. Sand Intensity
: . Km) | wined (mh (mkrn)
* | MehaOyn -Lowor Reaches 15 §15,000 54,300
- Upper Reachos 60 1,084,000 18,000"
-Total 75 1,895,000
Kelani Ganga -Lower Reaches | 60 150,000 12,500
- Upper Reaches | 30 72,000 2400
- Total 90 §22,000
Kelu Ganga -Lower Reaches | 22 130,000 5,900
-UpperReaches | 43 191,000 4,200
- Total | 67 321,000
Toat | 232 3,042,000
!

Saurce: Nationsl Sand Study for Sri Laska ~ Report 1902 Nethertands Bconomic mtitote

Offabcresand | Dune sand Mamfactured'crushed
rock and saud

Putticle sizo Coere to Fine snd Modinm
modium contained with
(but with fow in narow grade
exceptions) cavelogo

Particlo shape Stmilar to river | Similsr toriver | Elongated and irreguiar
sand sand

Content of fincs | untoss 0.2% wo4% 2% to 11% on material

(dust clay size alunm-md well with it MD}W

perticles) is present permissible limit |sioving to ramove
02% 1% [ofan oxoes fines
(with in (permimible limit ;
permixsibic lovel 16%)
of 4%)

Composition Mgy oontain Sanll Same composition
shells, shell percentage of coarse sggrogate
fragments c¢ heavy metals
samme times
lssisameotagmd

SAND MINING INDUSTRY INSRILANKA | ;v

Sand mining activitics bas also shown sn acceleration fix past two
decades. Main uses ae for concrete aggregates, cement mortars and

e

cement Yhocks, for mecadamizing
Angas 9.4 mSten co.m (Naiona! Ssod smdyfw&:
Sand Laski, 1992),
Demand:
5 million cu.m. obtained from ynqornm
w0, 100,
Projected Sand Demnd for the Construetion Industry
(in miflioncu nu!en pex yesi) .
|Provinoe 2004 | 05 | 2006
[Western 39 43 4.7
Sowthern 1.5 16 1.8
Ceatral 12 13 1.4
North Weatern 10 11 12
’ » e vt
Divisions! No of Mestified Sand Deposits | Quantity svaliadie tn cubes
Secretarhat 1999 | 20m° | 2000 | 19s9 | 20m | 20m
Paffama 1t ot 12 46,740 | 7100 26,100
Nikgwarstiyn 13 08 0s 44,715 5,750 11,900
[ 10 06 30934 | 10300 17,800
Kobeigane 20 12 1 74490 | 10,300 | 44,000
08 [ - 2,503 1500 :
Chilew 09 () 04 35212 1,100 2,100
Arachchikattuwn n [ 03 )(_.! 10 L1100 2400
Wartyapela 14 (1] 15 13752 | 2000 7928
Ridigmas " [3) - 229 00 .
Ganewntta [ ] [ ] [ 4465 2130 1,800
Mabo [ 4] 03 03 4562 630 1,280
Kurugegals ot [} 01 20 0 70
Bagittya 21 - 2] 776212 - 13400

Comparisen of Alterostive Sand Sources Contd.

Tus and aend

Propertios of Similarto tiver | Good expeciallyin | Poor werkibility dus o
cmment/snd or | sand plaster/motor mixcs. | particle shape, but both
cancrets mites May need mare strength and workability
Waorkebility and oement or mixing | improved by blating
Stomgth gain with other type of | with fine sand sich s

| sand fugonad . -
l : ’ L
matorial/ .
chemicaly oo
+ Chiorides 00%® Lesstm0®% | Notagplicable

0.2%(overall) o
~Sulpintes Leasten 03% | pnsignificent 4o

(with in

scceptable

Timit)
Organic matter | Insignificant Jv«tm &




PRICES

Current prices of river sands are highly vanable from about
Rs. 3000/= ta over Ra. 6000/- per cube

Prices depmd s on (Sand survey GSMB, 1998)
. '|'l AI.» P R UL ]

umber of mine sitcs, inan .
ey @ RAREYR pecrRsibility 10 the mnesites w the
aica

T 4

gt .

- Relative distance between mine sites and
the area of high demand
- Availability of labour

Eavi tal Effects on B

tve Sand Mialng on Rivers

_Changes in gradient and cross.sectional shape of niver course
disturb the natural dy quihb causing pected
erosion and deposition within fluvial environment
(r.¢ collapse of banks with buildings'roads etc., sediment filling
and changing river course)

- Closing of river mouth and collapsing of natural levees
causing floods dunng rainy scason

-Footing pillars of bridges immerge /destabilize

-Saht inflwx up to middle courses of the nivers duning dry
season (due 1o deepening river bed)

« Lowering ground water tablc in and around the arca causing

drying of wells/springs during dry season e
-Acceleration of the erosion in watersheds

Red of sedi

flow to beaches leading coastal crosion

RECOMMENDATIONS

-it should be explored all the posslbilmu of alternative sand sources for
elluvial sands

-Technical specificationy lhould be dto datc al
nndsoureesmdmﬂ:pﬂsonssholﬂdbcmmcd RIS

' Strief implementation of all laws and regulatsons of Eavironmirtal
Protection Acts related to sand mining should be promoted -ndmmnmd

<Necessary steps to be taken o that all sand muners should possess vaM
licences issued by the GSMB

I

-It should be reduced the demand for fme nggxcglte 1n construction by
ive p fory-plasteri ufwallsdc

promoting the use of alt

Priaes of River Sadd Alternatives with transport
(as on S ber 2003)
Altermstive Price of Comgarstive | I'chh:m-dw
Alwrative RiverSand Price | thealiermative
Rs por cube Reper cube B
Dune ssad (rees ] 120 -3
Puttlam district L ae st
Off shore sand 1100 1200 -100
nearNegombe IRy ! J
Sand frem 900 1200 e |
'wastiing soll v
Avissawlla
Quarry dust 1600 120 90
Sauwre- Berera A 243
Summary
Altemaiive Conmence- | Avallobility |EmvEoimen |Cwpiisl ~ | Price | Applirations
ment talimpact | ppvestment | Wit
dver
n‘ ——
Off shore sand | Commienced { Long term | Low High. Just | Filling
below | concreting
Dune sand Commenced { Medium fairly low jLow Just | Plastering
term sbove cc.m:ering__1
Land based Commenced | Medwm | fairly low |Low below | Filling
sand term o oonercting
how
—]
Menufactured | Immediate {Longterm |Medmm |High much | Plastering
sand future gbove | concretng
Quarry dust | Commenced |Longterm | Medium | High much | concreting
abow | o1 blocks
!
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"
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Marine Mineral Resources
- SriLanka’s Potential

T P O R PR T i il

SUP. finadasa
Division

Oceanography
Aquatic R h and Dy
Crowsland
Colombo 15

opment Agency (NARA)

R RS teH s

bt Snrg U W0isM S m".wcf‘.a
November 18, 2004

Maritime zones

=t Origin 'of marine minerals
>L|thogenous (Detntal) Supply Con
>Hydrogenous .

> Biogenous

>Cosmogenous cr e e

- vl Coe S

.

v - Intseduction o+

» Oceans comprises over 70% of the earth's surface i

> Prior to the Challenger expedition of 1943-48, litie was
kntwn _:-lb'oui_ sea floor, specially deep Oceans.

» Postworld war generated vast amount of information on

resource potential of the sea floor
- .- \
1
)

The continental shelf

= ,:_;;ﬁ-')._'.;.'.'. ]

thhogenous (Detntal) Supply

Lihogemus delrital) fraction of
.consists of - v e
mrdenvoow the oceans Cas N
as solids which undergo litile crertrorte
alteration during their tra ' .-
:ggst,inaldepocmon(\m m, .




Hydrogenous Supply Moo

Biological elements may be supplied to the

seafloor by

Chemical elements may
enter into the seawater by

> Sinking of the marine organisms remnants $

» dissolved material in
rivers draining the
n&?"-‘ﬁ!‘m‘m T el BB (06
» hydrothermal solutions of

> Life p_rlgqa_sqs-of%rgani_sms.. ce

v e e
——

submarine voicanoes. e.g. Phosphorites are seaffoor mineral deposits
showing a mejor biogenic influence. -
T '-~:Cmm6g—én355§5pMy . . .
Marine Minerals potential
Cosmogenous supply, originates by extra terrestrialf .
planats, comets, meteorite, etc. > Aggregates
: ' . » Placer minerals -
may not contribute substantially to the bulk] . ot
composition of  any marine mineral deposits. »Phosphorites o
Nevertheless, it is possible that platinum o »Manganese nodules L
cosmogenic origin may be contributing to the ; _ i
- platinum enrichments in some cobalt rich crusts > Hydrothermal deposits A
Aggregates
Placer minerals,
Near-shore deposits of non-metallic detrital minerals
and calcium'carbonate, principally used in the which are detrital metallic deposits.
nstru . generally
goffsho"ﬁ?:a':dum Oceurin both beﬂch .,and found on beaches and in near shoreﬂar_g,as, o
The economic value of aggregate deposits are’mainly | - are retafi: mimerals o gems which Have ‘Besh
depends on o transnarted o their site of depdsitivh:lf the form
* grade and quality of the deposit C of solid particles
* distance from the potential markets -
* environmental impact on aggregate mmmg (land
and offshore) "':'
* increase In land pnces T

%
I B & T B G I I T &S I G B O I B B B e B e




Deep sea minerals

= Phosphorites - authigenic minerals formed in situ on the
sea floor, . GY
_ R

= Cobalt rich crust-Ferromanganese oxide crusts occur at
. seamount ageas w.and around sland chains

« Hydrothermal deposits, metalliferous muds including
polymetallic sulphides, which are precipttates of
principally iron, copper and zinc sulphides formed as a
result of submarine volcanic activity

but which can also contain enrichments of iead, silver
and gold

*Manganese nodules

pnncipally of manganese, nickel, cobalt and copper,

World Distribution of Placer Minerals

* 3
« ;
< »
o, . {
‘ N 2w
? W ¢
» ‘i
\ ‘
% (e
a . a "4 o
. . [ O
\ . 2
» o -
. A ‘-
Y e 2
i

Placer deposits of Sri Lanka

Tools of identfication.—
compostion & specific gravity

Placer minerals include * Gold

Platinum

Cassiterrte
(tin)

limenite
Rutile

’ POLMODAI
2 TR OMALFE

Placer mineral distnbution

Offshore sand deposits

Mudun Ela sand deposit

was conducted Si
W Redamabon  and
PO ) Jnder s project
oftshore npningied and gannhysica
survey 5 were conducted The

yality ang puaoity, AnalNses wem
L by NARA and
nately 25 mikon cubic

Appr
atres of sanc depost could be
jentfied




Colombo to Galle survey

This program was conducted under CRMP project coic
British geoiogical Survey Under this, It could be identified
approximate voiume of 250 million ¢

Oft Colombo (25 milhon cmy)
Wadduwa(55 milion crm)

Kalutara - Maggona (25 milhon cm)
Beruwala - Bentota (28 miihon cm)
Hikkaduwa(93 milhon cm)

Hambantota

NARA has already conducted Ssome geological wveshganon at off
Hambantota to off Kinrinda Under ths investigation we t
quaktabvely suitable sand deposits at this area
Iimited resources NARA has wpable
investigations Therefore geophﬁ!té! investigat
for in this area to find out the potentral of the depx

East coast:

Location : Puimoddai

Quantity: 4 million tons

Composition: ilmenite 70-72%,
zircon 8-10%
monazite 0.3%
sillimanite 1%

The offshore area in front of the Pulmoddai
deposit has proven ilmenite, rutile and zircon
reserves of 095 to 1.34 milllon tons

West coast

Kudremalai (Monozite)

Chilaw, Negombo, Galle (limenite)
Madampe, Marawila (Silica)
Beruwala, Kaikawela (Monozite)

L Hambantota Ussangada (Garnet sand

Oftshore mineral exploration survey

Pamunugama

Very recently, NARA has carried out geological and
geophysical investigations at Pamunygama arez iointly
with Geological Survey of India. The sample analysis
and data interpretations should be carried out jointly
with NARA scientist at Geological Survey of India
laboratory, Mangalore

Beruwela Monazite deposit

Beruwala Placer deposit

tal shelf were explored for

| heavy mineral deposit at ths

of Survey Afea

ool 3

Survey of Canada

For Natural o 450 km rarget aren
(UNRFNRE) eight  surface Panadura to Bertote |
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Future works and difficulties

» Geological & Geophysical mapping of EEZ
of Sri Lanka for mineral and hydrocarhons

Difficulties
» Lack of physical & human resources

» Inadequate attention on non living marine
resources by policy makers
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INTRODUCTION
The development of mmeral rcsources was earlier considered as a v1tal engme of
economic growth in Sri Lanka. However the iinportance of preserving the environment
for future generations and the recent Earth Sumamit on Environment and Sustainable
Development in 2001 has led to the Governments especially in developing countries to
give low priority considerations for the develgpment of this industry.
R SRS SO I T : ' ot
The mineral industries namely ceramics glass steel graphite and mineral sands were
under Government control and operated by State Sector Corporations established under
Industrial Corporation Act No. 49 of 1957. However since these state sector institutions
were not efficiently managed : and'resulted in low productivity. This eventually led to
serious:losses and the: Treasury had to heavily subsidize for the payment of salaries to.-
workers and maintain the. operations. Political interference was also a major cause for the
downfall of these corporatlons that were earlier makmg profits. ce e
T N Co . - C et
The Government under the restructurmg progr amme of the State Corporatlons converted:
the corporations to state companies under the provisions provided in the Conversions of
Corparatiohs and Government Owned Business Undertakings into Public Companies Act
No. 230f 1987. Accordingly the Corporations involved in mineral:based:indusfries such -
as the Ceramics, Graphite Steel Glass and Mineral Sands were ¢converted to Public. -

Companies and later the shares were divested to the Private Sector

An attempt is made to review cach industry from the days of state control and after . .
privatization and identify the modalities that should be in place to-effectively monitor the
productivity and cut back on imports to improve the balance of payments as well as
increase exports . S ST : :

THE -CERAMIC lNDUSTRY . S
'I.'he .major.raw matenals that are utxhzc,d for manufacture of ceramic products and brick .
and tiles.are. - - -

1- Clays- Three main clay provinces are known in the Island and these
.+1uee provinees closely follow the three distinct climatic areas. The exploitable
vt o0 - oclay deposits:forthe brick and tile industries are-presently.concentrated ...
e ey i along the Maha:Qya basin north of Negombo, Yatina and Uda-Walawe.The
e -, requirements of clay for the brick and tile industry have riot:beeniestimated
However it was reporfied; that i 1983 the requivernents were about 1560
acre feet in 1983. There are no reliable statistics on the present demand for
brick and tiles and an attempt should be made by the GSMB to collect the
information at the district level :n close coordination with the District
Secretaries

2- KAOLIN - The occurrence of kaolin in the low lying areas of Colombo
has been known .The Boralesgamuwa Kaolin field is presently operated by




‘Lanka Ceramics L.td. And the reserves were estimated at about 1 million
tons'in 1984. However the present reserve estimates are not known.The
Meetiyagoda Kaolin field also operated by the same company but reserves.
are not known . The production of kaolin from these two mines and
refineries was 8613 tons in 2002 valued at Rs 2.02 million .Further the two
refineries in 1985 produced about 7000 tons of refined kaolin.

- BALL:CLAY- The best known ball clay deposit is located at Dediyaewla

i . .pear Kalutard-iand the reserves in' 1985 were estimated at 500 000 tons.

- The present reserves are not known. In 2002 , a quantity of 28, 431 tons

- wvalued at Rs. 28 .3 million'was produced and the major consumers were the

"+ Idcat Ceramic Companies and Lanka Wall Tiles Ltd.

FELDSPAR- mainly used in the ceramic and glass industries. And no
reserve estimates are available. Feldspar occurrences in the form
pegmatites are located at Rattota, Talagoda, Kaikawela Madampe and
‘Koslanda areas. The major producer of feldspar is Lanka Ceramics Ltd.
“Apart from the other small producers. In 2002 a total of 28 866 tons of
valued'at Rs 55.4 million was produced.

VEIN QUARTZ - High purity vein quartz deposits of 99.98 per cent SiO2

are found at Ekerella, Pelmadulla , Pusella, Matale Ratnapura Galaha and
Mahagama.7857 tons of vein quartz valued at Rs. 108.4 million were

Produced in 2002. No reliable reserve estimates are known but could
I:xceed 50 Million tons.

IMPOR FS OF CERAMIC RAW MATERIALS

According to the 2002 Sri Lanka Minerals Year Book published by the GSMB the
following ceramic raw materials were imported to Sri Lanka:

Mineral Quantity Value
Kaolit and I_(aplinjtic clays 10334 tons Rs. 284 M
Feldspar o 1842 tons Rs. 8.64 M
Quartz 147 tons Rs.14.82 M
Clay 4848 tons Rs 168.33
Dolofnité " 43.3 tons | Rs .96 M
Total 17214 tons Rs. 519M


http://Rs.14.82M

It is not known as'to how the above minerals which are found in abundance in Sri Lanka

were imported draining’Rs: 519 million as foreign exchange .The govt. should investigate

as to why these mineral$ wert iniported and encourage the ceramic and other factories
including those in the FTZ t6"use thelocal raw materials.

PRESENT STATUS OF THE CERAMIC INDUSTRY

At present 40 companies are involved in manufacture of ceramic products.. The products
range from table ware, sanitary ware, wall tiles, floor tiles insulators, refractory bricks,
and ornamental ware. Some of these items specially table ware and wall tiles have found
good export markets. If the year 2002 such exports earned over Rs. 3.94 Billion.However
it has been reported that in 2002 the value of ccramic ware imported to Sri Lanka was
1.43 Billion. The sanitary ware produced in 2002 was valued at Rs. 59 Million as
compared to 1mpon of such products for the same year at Rs 310 Mllhon

)

THE C CEMEN’P iNDUSTRY
The mait taw mateﬁals dre Mlocerie limestone and clay Gypsum is 1mported
Limestones are found in tommercial quantitics along the north westeit Coastal belt and in
the Jaffna Peninsula. The Ceylon Cement Corporation operated the Puttalam and
Kankesenturai cement factories and the clinker grinding and bagging plant at Gallz unto
the early 1990s when these facilities were privatized. The Kankesenthurai‘Cement factory
cédsed chfatto'né'lr'l' mld I980s with' the eruptlon of hostilities and civil unrest in the
region. The total iise of ceftiett in 2002 was in the region of 2. 32 mllhon tonnes as
compln*ed to about 600 000 tdnnés in 1984. Sl

I
The total reserve estimates of Miocene limestone at Aruwakalu and Kankesenthurai were
in the region of 100 million tones in 1985.according to the surveys carried out by the-
Geologlcal Survey Department. The Department in the 1970s conducted further surveys
in the Parippukandanthan area'close to Mannar and proved a reserve of 38 million tons..
Further the Dept. also proved a resérve bf 40 million tons on the Dutch’ Bay.

PRESENT STATUS OF THE CEMENT INDUSTRY

In the yeal 2002 the cement producing facilit:es located at Puttalam, Trincomalee and
Galle were in operartion. However the Puttalam cement factory owned by Holcim
(Lanka)Ltd subsidiary of Holderbank Ltd from Switzerland produces cement using local
limestone and clay. The Tokyo Cement Co at Trincomalee and at Galle to grind clinker
and gypsum which are imported and and the cement is distributed bagged or in bulk.

848, 093 tonnés of limestone were mined from Aruwakalu by Holcim Ltd in 2002.
The production of Portland cement from the operating facilities in Sri Lanka for 2002
was 1.08 million tonnes valued at Rs.5484 Million. However the imports of Portland
cement alone apart from other cement based products for 2002 were 1. 207 Mllhon _
tonnes valued at Rs. 4.310 Million. 3




- FITNTE
It must be stressed that the present status of proven reserves of Miocene limestone arid
clay is not known to any degree of certainty as the GSMB has not actively monitored the
use of such non renewable mineral resources and carried out extension during the recent
past. Accordingly it is uricertain as to how long these raw material will last and
eventually the-company will have to import clinker or limestone and clay in addition to
gypsum to maintain production even at the present levels. '

THE GRAPHITE INDUYSTRY

This industry is the oldest mining industry in Sri Lanka dating back to about 160 years.
The boom periods were during the two World Wars where there were nearly 6000 open
pits and shallow underground mines in all parts of the Island. These mines produced over
35 000 tonines of high-grade graphite. However after the Second World War only 4 mines
were in operation in 1951.and from 1965 only 2 mines namely Bogala and Kahatagaha/
Kolengaha were producing graphite for export. _ "o

In 1971 the graphite industry was nationalized and operated by the State Graphite
Corporation. Subsequently with the policy of privatization of State Corporations-and’ -
Government-Owned Business Undertakings into Public Companies Act No 23 of 1987
two public companies werc established and later ownership was divested to the private
sector. At present Bogala Graphite Ltd. operates the Bogala mine .The Kahatagaha
Graphite Lanka Ltd. had severe labour problems since privatization and was :
renationalized in 1996. The mine operated until about 2002 and was closed due to severe
cash flow problems. At present urgent maintenance work such as-dewatering'is carried
out and the new management hopes to start operatxons soon. However the Govemment
has stlll to decnde whether to privatize the'mine again or not. ‘ :
The total quanuty of graphite produced in the year 2002 was 3 619 tonnes as compared to
5910 tonnes in 1998.A total of 4053 tonnes valued at US$ 1,515 159 was exported in
2002. However it is reported that in the year 2001 a total of 3387 tonnes of graphite
valued at US $':1°152 550-were-exported only to Japan. In 1985 the State' Graphite - -

Corporation had been exporting on the average of 7500 to 8000 tonnes of graphlte from"
the two operatlonal mines.

Since the GSMB has no effective supervision of the graphite industry it is not possible to.
monitor the operations and the exports specially the prices of the various grades
dependmg on the carbon content and the particle size vis a vis the International market
prices. - i

THE MINERAL SANDS INDUSTRY

The Ceylon Mineral Sands Corporation was established in 1957 primarily for’
exploitation of the Pulmoddai heavy sand deposit .The Corporation operated an
integrated mining and mineral separation plant for ilmenite zircon and rutile. It is
estimated that the deposit contains 6 million tons of heavy sands but this tonnage is



replenished every year during the north east monsoon. The composition of the sands is 70'.
~75 per cent ilmenite 8-10 per cent zircon and 10 percent rutile. o

The Geological Survey Department in collaboration with Intersrte BV a company from :
the Netherlands carried out a detailed exploration programme to locate new heavy sand
deposits along the coastal stretch from Nilaveli to Mulaitivu in 1981.This programme
was successful to confirm the findings of the Department on the occurrence 4 promising
deposits. The heavy sand deposit at Poduwakattumalai which'extends into the laad'area: -
for about a mile along a stream course proved a tonnsage of over 8 million tones of heavy
sands. The other deposit was at Nai- aru where the sands are concentrated in the form of a
hard black reef along the coast and further work was not posmble due to unsettled -
condltlons : g : :
Lanka Mmeral Sands suspended all operatlons at the Plant in- 1992 after the LTTE -
blasted the conveyor belt and the loading jetty at Pulmoddai. A vessel that was anchored
at the jetty for loading of ilmenite was also sunk. However the exports of mineral sands
from the suock pxles continued from the Port of Colombo AR

L e (.',«;,1' . . oo
In 2002 a total of 5 tons of 1}memtc (valued at US § 7850), 1662 1 tons of rutrle (vatued
at US:' $361415) and 19854 tons of Zircon (valued at US § 1, 750, 704 were exported OF
sold to local buyers - . _ G
THE STEEL INDUSTRY : : SERPPR I NI

- ey s

The:Ceylon Steel Corporatlon was estabhshed in 1961 for the purpose of 1mp1ement1ng v
the steel project, which included the setting up of rolling and wire mills under Stage 1. i
These two mills were commissioned in 1967 and had a capacity of 80 000 metric tons per
arinum. Under Stage2 of .the expansion programme a continuous casting electro-smelting
plant was commissioned in 1982 and was capable of using local scrap iron. Stage 3.of the
expansron programme envrsaged the use of local iron ore. : N

The Geo}oglcal Survey Department had proved 2.2 million tens of llmomtrc iron oredn'
the Dela, Noragolla, Opata and Poranuwa areas of the Ratnapura District .The iron -
content varied from 53-54 per cent. These occurrences are highly scattered and are in the
form of boulders but the mam drawback in utrhzmg this ore is the hlgh phosphorous
content : : : -

The department also dnscovered 3 magnetite deposrts at eragedera(1959)
Panirendawa(1962) and Seruwila(1971).The Panirendawa deposit contains 5.6 million
tons of magnetite but cannot be mined as one unit as it is broken into 4 structural blocks
underground. The Seruwila magnetite deposit is on the surface and is the most promising
deposit in Srt lanka. An advanced exploration programme carried out.in early 1980s by !
the French-BRGM proved a reserve of 4 million at 40 per cent soluble iron up to a depth-:
ofIOOmeters S PRV PR S LI . L L FET L Caad
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At present the major requxremente of iron and steel are imported. However some products
as required by the constructlop industry such as rolled products, drawn wire etc, are
manufactured in the local steel plant by Ceylon Heavy Industry and Construction.
Company (CHICO) a subsidiary of DOOSAN of the Republic of Korea.

Ve

I DO T al

In 2002 a total 0f 9207.63 tonnes of iron and steel products were xﬁanufactured by LRV
CHICO.

The imports of iron and steel in 2002 were 333,571 tonnes valued at Rs. 8450 Million.
Further a total of 9208 tonnes of stainless steel valued at Rs 750 Million were also
imported in 2002.

THE GEM INDUSTRY

The precious and semi precious stones in Sri Lanka with the exception of moonstones are
won from gravels In river beds, buried river valleys and swamps. At present extensive
gemming activities sometlmes of an 1lhc1t nature are carried out in the Ratnapura, Elghera.
Okkampmya Emblhpxtlya M@dampe Kahawatta , Balangoda and Rakwana areas.

The State Gem Corporation was established under the State Gem Corporation Act No. 13
of 1971 with the main functions of jssuance of licenses for gemmmg, cutting and "
polishing trading as well as auctlonmg crown lands for gemming.

In order t6 fiirthér widen the scope of the Gem Corporation the national Gemand; .. ...,
Jewellery Authority (NGJA) was established in 1993.The main objectives of the NGJA at
present are development, regulation and promotion of the gem industry and the jewellery
mdustrx and prov1de for institutions to promote such development. It is widely known,
that the NGJA is unable to fulfill its objectives for lack of staff. Moreover the fungtions ..
assigned to this Agency are highly diversified and infringe into the legmmate functions

of other state sector institutions. There is also conflict of interests in issuance of licenses
specially for trading.

The, Annual Report of the NGJA for 2002 state that major activities included provnding ,
lands for gemmmg (state lands) issuances of licenses implementing the Act supervision ,,
of g gemmmg, facilitate the export of gems and rehabilitation of gemmed out.Jand.

In the year 2002 the total income of the Authority in performing the above. functions was -
Rs 104.7 Mllhon which also included income from, fixed deposits and Treasury bills .
amountmg to Rs. 25 Million. Therefore the operating income was only Rs 76.7 Million
against an expendlture of Rs. 80.3 Mllllon resulting in an operating loss,of Rs. 3.5
Million for 2002.

It is proposed that the Government may consider the restructuring the NGJA to reflect the
following. ' : : "



The issuance of licenses for gemming to be handed over to the GSMB and such licenses

issued under the Mmes and Mmerals Act No. 33 0f 1992 and the Regulanons framed

under this Act. : ce e SRR N
u.-_.':": S anid APUSHE SR T

The supervision of gemming and related environmental management to be ass1gned to the

GSMB in collaborationr with the:CEA. .- -

The Regional Plantation Companies be permitted to carry out gemmmg within their
estates.
TS . o TR
To achieve the above objectives it is mandatory that the two main legal regimes for..,
these activities namely the NGJA and MM acts should be amended.
K o ;
EMERGING ISSUES RELATED TO THE MINERAL INDUSTRIES IN SRI LANKA
IS . T i zaagl iy, J'."
An attempt has been made in this paper to review the present status of the mineral o ﬁ o
industries:in Sri Lanka. With the adoption of the open economic policies:in: 1977 the: rrrisy
entire industry was restructured -and with. the exception of the mineral:sands industry-'the-'..'_
rest were prlvatxzed
However dunng this transfosrmatron there was hardly any consideration: glven to the
effective supervision and regularization these industries resulting in-the mabnhty of the.
Government to closely momtor the performance of these pnvate comparues in the
natlonal interest.. U TS o R R P P PR TH
The use of mmeral raw matenals for the various industries is also not properly momto.red
Moreover the most serious issue is‘the'non-availability of proven reserve estimations: of i
such minerals:and the projected use.of such mmerals in companson with the long-term..::
Corporate Plans ofsuch companies: MR O ER RIS E N LT
It would have been more effectwe 1f the privatization process took into cons1derat1dn the
Mines and Minerals Act No 33 of 1992 and specially Section 10 (!) and (2) of the
Regulations where there. is provision for negotiating a Mineral Investment Agreement by
the proponent with the relevant - Secretary of the M1n1stry adnumstenng the Geologlcal
Survey and Mines Bureau.. - .ot . el e

Although the mining and export of:graphite and mineral sands have gone 6n for. decadgs;:!
no meaningful stéps-have been.taken to establish production lines for value addition. Sri ",
Lanka graphite is' the most pure form-of carbon and ideal for manufacture of refractories;:.
carbon brushes' and crucibles: This form of graphite is also used in atomigreactors asa - :;
radiation shield. e '

Theupigrading of'ilmenite to-synthetic rutile:for manufacture of white-pigment;was- . :. -
actively pursued by the Government in the late 1980s but was not successful. ~ _,.; +nie




The Eppawela:Phosphate deposit was discovered by the Geological Survey Department
in 1971. In spite of research work done by local scientists and international research
institutions such as the International Fertilizer Development Center (IFDC) in Alabama
USA during the past 33 years no processing facility has been established for conversion
of this rock to water soluble phosphate fertilizer. It must be pointed out that the Supreme
Court has issued an injunction-and a restraining order.that no development of this deposit
should be even considered until such time that all reserves of apatite in Sri Lanka are
moved from inferred to proven category and a comprehensive EIA carried out by the
CEA Moreover the CEA was designated as the project approving authority.

The GSMB and the CEA should take note of this restraining order if any project to
manufacture phosphate fertilizer is to be seriously considered.

The Seruwila copper magnetitc- deposit was-discovered in 1971 by the Geological. Survéy
Department. This mineralized belt runs in a northeast - southwest direction.and

indications are that it could be mineralized.-The GSMB should give pnonty and lﬁ'ltiléte a
detailed exploration programme without delay.

The ceramic industry is well established in Sri Lanka mainly due to the availability of:
high quality raw materials. As indicated there over 40 companies engaged in such
manufacture including Noritake. However there is a grave danger that the local raw
matenals will be exhausted-if urgent corrective measures are not taken.

The GSMB should take the pwotal role in getting the Ceramic Council to look into this
matter and see how the facilities at Lanka Ceramics Ltd could be improved. It is known
that the production lines of this company are now obsolete. It is suggested that the
leading ceramic manufacturers should inject capital by forming an effective JV with
Lanka‘Ceramics Ltd. on thc bas1s of having buy back guarantees for the mineral raw
materials. :

The mineral sands industry is in doldrums at present. The Pulmoddai factory has not
functioned for years. However the stockpiles were sold and it is reliably learnt that plans
are under way to commence production soon. A private company has also established
facilities for production of premium grade zircon from the crude zircon purchased at the,
factory gate price from Lanka Mineral Sands Ltd. Close monitoring of this operation has
to be carried out by the Govt. if maximum benefits should accrue to the country.

There is a great interest in mining and processing of garnet sands .A Canadian company
had carried out a detailed techno- economic feasibility study on the best garnet sand
deposit in the country at Hambantota. However this project was not implemented due to
the interference by politicians at the central and local Govt. levels.

There is a keen interest shown by entrepreneurs for mining and value addition to silica
quartz. It is most interesting that there are 3 Cabinet decisions on this subject, which,
contradict each other. It is now believed that the export of raw quartz is banned except for



the specific prov1sxons provided in a Mineral Investment Agreement signed with the Govt
and if the FOB price is.qver US 4300 per metric ton.

I strongly feel that there is no level playing field on this matter and urge the MlnlStI') of :
Environment and Natural Resources to look into this as a matter of priority.

The issues related to sand mining were highlighted in the local press recently. This
activity is highly politicized and.1 am aware of the conflicts between the District
authorities. It is surprising that the relavent Government authorities who have to only-
recommend issuance of permits are ignorant of the Mines and Minerals Act No. 33 of
1992 which specifically state that the issuance of permits can be done only by the
Director of the GSMB or a official designated by him.

The decision of the Supreme Court to ban mechanized sand mining covering all parts of
the Island is good and the GSMB together with the CEA should take action to carry out a
comprehensive study of the damage caused by such indiscriminate mining activities.
along all river beds in Sri Lanka. It is further suggested that the culpnts should be
identified and disciplinary action taken to claim damages. T

CONCLUSIONS .

The majority of mineral industries in Sri-Lanka are now operated by the private sector - -
and the continuous usg of local raw materials for such industries will lead to accelerated -
depletion without knowing the rescrve estimates. To this end the GSMB and is subsidiary
GSMB Technical Services Ltd. should take immediate action to embark on such surveys
with the main objective of proving the reserves in close coordination thh the p'mvate
sector. ; .
Immedlate action should be taken by the Government to formulate a COmprehenswe Gy
National Mineral Policy for Sri Lanka taking into consideration the concerns of the - + -
private sector. It is suggested that the Government consider studying the two legislative
enactments related to mining of minerals and gemstones and assign functions so.as to .
avoid duplication and even conflict of interests. B A U

Early action should be taken to leglslate the pr oposed amendments to the Mmes and .....
Minerals Act and the related regulations so as to avoid any loopholes in these enaetments
and prevent any unlawful activity:, . : PR DI
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Environmental Impacts of Mineral
Exploitation
= River Sand Mining
s Offshore Sand Mining
= Metal Quarries
s Extraction of Quartz, Mica and Feldspar

Environmental Impacts of River
Sand Mining

Present Situation

River Sand Formation : Extraction = 1:2.7

s

AN

Lowering of River - 5
s o oo
- K o

/

River Sand Mining

\rrusion Deglotion Loss of Land Coastel Erosion

==

Mitigatory Measures (Recommended to the
Ministry of E&NR)

s Impose restrictions on sand mining (up &
down stream) to selected water In&&eps

s Impose ban on sand mining in places close
to roads and bridges

= Sultable places for sand mining through a
study such as the one done for Deduru Oya

a Tender sand deposits under strict
conditions imposed by relevant agenciles

» Protect an extent of 10m from the river
that takes a circular route

« Promote planting of trees such as Kumbuk
on the river ban

Proposed alternatives for river sand such
- as offshore sand

OFFSHORE SAND MINING

ANTICIPATED ENVIRONMENTAL
IMPACTS

Mining Site and Pipeline

Physical Impacts

» Damage to coastal resources
and possible threats to coastal
stability

= Damage to the Coral /
Sandstone reeves in the sea

« Enhancement of turbidity




Biological Impacts

= Impact on the bio-diversity

Social Impacts

» Disturbance to the fisheries activities

)

S" le Miti Measures

» Control of mining to ensure that there won't be any
slgnlﬁwitd\angsmwaveanentpamnandmw

that the disturbed sea-bed
mstanb mebstmmofre-&abllsm\g
In the shortest possible time
o Establishmentof a syslunatnunlngslteand
along the trace of the pipeiine for the safety of the

Stockpiling Site
Physical Impacts
» Saltwater intrusion
s Drainage problems
Biological Impads

e, chpecially due to the

Social Impacts

= Increase of salinity in drinking water

= Impact on agricufture

= Damages to the temporary structures (shanties)

Suitable Mitigatory Measures

« Proper drainage system/path for storm
water in the temporary storage area

s Installation of a separate pipeline to
pump back the seawater

s Continuous monitoring of the
groundwater quality of the area

Environmental Impacts due to
Metal Quarry Operaﬁons

= Inconvenience to the residents / damages to the
houses of the area due to ground vibration and
air blast overpressure

- = Inconvenience to the residents due to increase
of noise level

= Accidental hazards due to fly rocks

= Inconvenience due to dust emission

s Soil erosion and siftation

= Increase of landslide risk

Suitable Mitigatory Measures

s Cmudofgrumwbtaummurblastovaprmn-
mnms(numberof

bordus,dlanmer boreholes, borehole depth,
quantity of explosives)

= Ry rocks — Employing Suitable engineering measures

» Noise - Planting Tree Belts

s Dust — Tree belts, Spraying water

» Soll ercsion and Siltation - Siit traps, Proper Drainage
management system

» Landslide risk — Avoid quanrying at the places where the
risk is high .




Environmental Impacts due to Quartz, Mica
and Feldspar Extraction

s S0il erosion and Siltation

a Pollution of surface water and paddy fields
and lands

s Impact on wildiife due to abandoned pits

» Mosquito breeding

= Siltation due to processing activities (e.g.
Ambanganga)

Mitigatory Measures

a Erection of silt traps
= Proper drainage management system
= Impose a ban on mineral extraction in

declared forest reserves, national reserves
and riverbank reservations

= Rehabilitation of the mining site
= Impose a ban on mineral processing at
public water bodies






