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Some Impacts on the LowerSome Impacts on the Lower
Reaches ofReaches of Maha OyaMaha Oya BasinBasin

Prof. Malik Ranasinghe
Chairman

Center of Excellence in Project Management
University of Moratuwa, Sri Lanka.
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““Human activity is puttingHuman activity is putting
such a strain on the naturalsuch a strain on the natural
functions of the Earth that thefunctions of the Earth that the
ability of the planet’s ecoability of the planet’s eco
systems to sustain futuresystems to sustain future
generations can no longer begenerations can no longer be
taken for granted”.taken for granted”.

World Bank ReportWorld Bank Report -- 12 April 2005, Chaired by12 April 2005, Chaired by

Robert Watson, Chief Scientist, WBRobert Watson, Chief Scientist, WB
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?

MahaMaha Oya BoundaryOya Boundary

Clay PitsClay Pits

Is thisIs this MahaMaha OyaOya ??
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Total Economic Value (TEV)Total Economic Value (TEV)

Use ValueUse Value NonNon-- Use ValueUse Value

DirectDirect IndirectIndirect OptionOption ExistenceExistence BequestBequest

Decreasing “Tangibility of Value” to individualsDecreasing “Tangibility of Value” to individuals

Total Economic Value of aTotal Economic Value of a
Resource/AssetResource/Asset

TEV = DUV + IUV + OV + EV +BVTEV = DUV + IUV + OV + EV +BV
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TEV of theTEV of the Maha OyaMaha Oya BasinBasin

Use ValueUse Value NonNon-- Use ValueUse Value

DirectDirect IndirectIndirect OptionOption ExistenceExistence BequestBequest

WaterWater
SupplySupply

Clay &Clay &
SandSand

DumpDump
WasteWaste

BathingBathing

GroundGround
waterwater
LevelLevel

SoilSoil
FertilityFertility

TourismTourism

NavigateNavigate

IrrigateIrrigate

PowerPower
GenerateGenerate

BioBio
diversitydiversity

HabitatsHabitats

WaterWater
QualityQuality

EndangeredEndangered
SpeciesSpecies

CleanClean
RiverRiver

Habitats /Habitats /
WetlandsWetlands

ReversibleReversible
ChangeChange
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Case StudyCase Study

ClayClay MinningMinning on theon the MahaMaha OyaOya
Basin in Sri LankaBasin in Sri Lanka
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Project AppraisalProject Appraisal, March 1997 Issue Vol., March 1997 Issue Vol.
12, No.1, Beech Tree Publishing, UK12, No.1, Beech Tree Publishing, UK

Malik RanasingheMalik Ranasinghe

Reconciling Private Profitability andReconciling Private Profitability and
Social Costs: The Case of ClaySocial Costs: The Case of Clay

Mining in Sri LankaMining in Sri Lanka
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Impacts of Clay MiningImpacts of Clay Mining

�� Abandoned clay pitsAbandoned clay pits
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Abandoned Clay Pits & SandAbandoned Clay Pits & Sand
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Western
Province
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Impacts of Clay MiningImpacts of Clay Mining

�� Abandoned clay pitsAbandoned clay pits

�� Loss of productivityLoss of productivity -- abandonedabandoned
paddy lands.paddy lands.



U
N

IV
E

R
SI

T
Y

O
F

M
O

R
A

T
U

W
A

,S
R

I
L

A
N

K
A

������ �����	�
������

���������	
�����

����������

Clay PitsClay Pits

Abandoned Paddy LandsAbandoned Paddy Lands
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Impacts of Clay MiningImpacts of Clay Mining

�� Abandoned clay pitsAbandoned clay pits

�� Loss of productivityLoss of productivity -- abandonedabandoned
paddy lands.paddy lands.

�� Increases in incidence of healthIncreases in incidence of health
problems.problems.



U
N

IV
E

R
SI

T
Y

O
F

M
O

R
A

T
U

W
A

,S
R

I
L

A
N

K
A

������ �����	�
������

���������	
�����

����������

Incidences of MalariaIncidences of Malaria
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Respiratory Diseases & OffRespiratory Diseases & Off--site Costssite Costs
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Impacts of Clay MiningImpacts of Clay Mining

�� Abandoned clay pitsAbandoned clay pits

�� Loss of productivityLoss of productivity -- abandonedabandoned
paddy lands.paddy lands.

�� Lowering of water table levels.Lowering of water table levels.

�� Increases in incidence of healthIncreases in incidence of health
problems.problems.
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In Search of Drinking WaterIn Search of Drinking Water
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Property Right OwnersProperty Right Owners

Clay ExcavatorsClay Excavators

Affected VillagersAffected Villagers

Adjoining Land OwnersAdjoining Land Owners

∞∞∞∞∞∞∞∞

Cost of Clay Mining in theCost of Clay Mining in the MahaMaha OyaOya BasinBasin
-- Stakeholder ViewpointStakeholder Viewpoint

00
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Study AreaStudy Area –– DankotuwaDankotuwa DSDDSD

Maha Oya
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Sample Clay PitSample Clay Pit
One acre in area & 20 feet in depthOne acre in area & 20 feet in depth
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RsRs. 940,300 (Production Costs for Excavating Clay. 940,300 (Production Costs for Excavating Clay
in the Sample Pit)in the Sample Pit)

RsRs. 800,000 (Market Cost of an Acre of Clay Land). 800,000 (Market Cost of an Acre of Clay Land)

RsRs. 2,925,600 (Revenue from the Sale of Clay in the. 2,925,600 (Revenue from the Sale of Clay in the
Sample Pit)Sample Pit)

11 22 3300

Assumption : Sample Pit of 20 acre feet will beAssumption : Sample Pit of 20 acre feet will be
excavated within 6 monthsexcavated within 6 months

Private Profitability of Clay Mining at 1994 PricesPrivate Profitability of Clay Mining at 1994 Prices

Market Discount Rate = 24%Market Discount Rate = 24%

NPV =NPV = RsRs. 1,081,354. 1,081,354
(US$ 21,627)(US$ 21,627)

B/C = 1.64B/C = 1.64
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RsRs. 2,925,600 (Economic Benefits from the Sale of. 2,925,600 (Economic Benefits from the Sale of
Clay in the Sample Pit)Clay in the Sample Pit)

11 22 3300

Assumption : Sample Pit of 20 acre feet will beAssumption : Sample Pit of 20 acre feet will be
excavated within 6 monthsexcavated within 6 months

Economic Discount Rate = 6%Economic Discount Rate = 6%

ENPV =ENPV = RsRs. 1,671,991. 1,671,991
(US$ 33,440)(US$ 33,440)

B/C = 2.38B/C = 2.38

RsRs. 823,205 (Direct Economic Production Costs). 823,205 (Direct Economic Production Costs)

RsRs. 400,000 (Opportunity Cost of an Acre of Land). 400,000 (Opportunity Cost of an Acre of Land)

Economic Feasibility of Clay Mining at 1994 PricesEconomic Feasibility of Clay Mining at 1994 Prices
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RsRs. 2,925,600 (Economic Benefits from the Sale of. 2,925,600 (Economic Benefits from the Sale of
Clay in the Sample Pit)Clay in the Sample Pit)

11 22 3300

ExNPVExNPV == RsRs. 1,198,659. 1,198,659
(US$ 23,973)(US$ 23,973)

ExBExB/C = 1.71/C = 1.71

RsRs. 823,205 (Direct Economic Production Costs). 823,205 (Direct Economic Production Costs)

RsRs. 400,000 (Opportunity Cost of an Acre of Land). 400,000 (Opportunity Cost of an Acre of Land)

RsRs. 490 (Social cost due to transport of clay). 490 (Social cost due to transport of clay)

5050

RsRs. 30,000 (Environmental Costs. 30,000 (Environmental Costs
per Annum)per Annum)
(Productivity Loss & Health Cost)(Productivity Loss & Health Cost)

(Health Cost & Off(Health Cost & Off--site Cost)site Cost)

Social Profitability of Clay Mining at 1994 PricesSocial Profitability of Clay Mining at 1994 Prices
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RsRs. 2,925,600 (Economic Benefits from the Sale of. 2,925,600 (Economic Benefits from the Sale of
Clay in the Sample Pit)Clay in the Sample Pit)

11 22 3300

RsRs. 823,205 (Direct Economic Production Costs). 823,205 (Direct Economic Production Costs)

RsRs. 400,000 (Opportunity Cost of an Acre of Land). 400,000 (Opportunity Cost of an Acre of Land)

RsRs. 4,000,000 (Replacement Cost). 4,000,000 (Replacement Cost)

RsRs. 490 (Social cost due to transport of clay). 490 (Social cost due to transport of clay)

44
(Net Economic(Net Economic
Benefit/Annum)Benefit/Annum) 3030

Restoration of the Sample Clay Pit at 1994 PricesRestoration of the Sample Clay Pit at 1994 Prices

Assumption : Sample Pit will be excavated in 6Assumption : Sample Pit will be excavated in 6
months and refilled in the next 6 months.months and refilled in the next 6 months.

(THERE ARE NO ENVIRONMENTAL COSTS!!)(THERE ARE NO ENVIRONMENTAL COSTS!!)
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PropertyProperty
RightRight
OwnersOwners

ClayClay
ExcavatorsExcavators

LowerLower
BoundBound

EnvironmentalEnvironmental

Replacement CostReplacement Cost

UpperUpper
BoundBound

AffectedAffected
VillagersVillagers

AdjoiningAdjoining
LandLand
OwnersOwners

•• Health Cost +Health Cost +

•• Off Site CostOff Site Cost

•• Productivity Change +Productivity Change +

00 ∞∞∞∞∞∞∞∞

SummarySummary -- Stakeholder Viewpoint of the Cost ofStakeholder Viewpoint of the Cost of
Clay Mining in theClay Mining in the MahaMaha OyaOya BasinBasin

& Social Cost& Social Cost

RsRs. 4,000,000/acre. 4,000,000/acre

RsRs. 475,000/acre. 475,000/acre
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