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Copiapó has severe water problems that at 
the same time represent opportunities
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Copiapó is located in the Third  Region of 
Atacama, Chile.

4

Region description

Å Arid zone

Å Desert climate

Å Low altitude zone: 19 ,6 mm 
per year of rainfalls.

Å High altitude zone: 46 ,2 mm 
per year of rainfalls.

Å Evaporation: 3.190 mm per 
year.

Å Average temperature in 
Copiapó : 15 ,2 ºC

Å Third Region population: 280 .000

Å Third Region GPD ( 2004 ): 
670 .000 millions of CHP (about  
1.200 millions of USD)



 

 

Mining: an important actor for the region
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Mining Production in 
the Third Region

ÅOver 200 mining operations in the 
Third Region

ÅCopper production: 449 .058 of 
fine tons ( 8% of country 
production)

ÅMolybdenum production: 1.366 of 
fine tons ( 3% of country 
production)

ÅGold production: 18 .834 of fine 
tons ( 45 % of country production)

ÅSilver production: 525 .436 of fine 
tons ( 33 % of country production)

ÅIron production: 3.690 .886 of fine 
tons ( 71 % of country production)
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Third Region contributes with 8% of the copper 
and 71% of the iron produced in Chile
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Mining is an  important 
actor for the economy 
of the region

ÅMining has the 13 ,6% of 
employed manpower of third 
region

ÅConstruction has the 14 ,6% of 
employed manpower of third 
region

ÅTrade has the 19 ,0% of 
employed manpower of third 
region

ÅBoth construction and trade 
activities are strongly linked to 
mining industry
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Direct mining employment is 13,6% of regional 
employment
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Mining is an  important 
actor for the economy 
of the region

ÅMining is the main activity with 
the 49 % of the regional gross 
domestic product

ÅConstruction has the 8,2% of 
regional GDP

ÅThird Region mining industry 
consumes over 1.400 liters per 
second of fresh water (between 
13 % and 31 % of total water 
consumptions)
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Mining contributes with the 49% of gross 
domestic product of Third Region
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Long term nonsustainable water balance
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Long-term 
nonsustainable  water 
balance

ÅCurrent situation: 

ÅSerious water shortage

ÅAquifer levels are dropping fast (up to 1 

meter per month)

ÅAquifer water quality is deteriorating

ÅCopiapó River lower areas are currently 

dry.

ÅGranted water rights (20.000 liter per 

second) are over 4 times the natural 

recharge. (5.000 liter per second)
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Underground and surface water are 
overexploted



 

 

Water and the Mining 
Industry

ÅWater is a basic input for the Mining Industry 

ÅMining uses up to 40 % of its granted water rights in Third Region (up to 
30 % in the Copiapó Valley).

ÅSeveral new mining project in the Third Region (Caserones, San Antonio, 
Pascua Lama, etc.) will increase the water demand.

ÅThe most water consuming mining process is concentration, specifically 
tailings transport and disposal.
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Mining industry could face water shortage in 
the near future



 

 

Water Legislation in 
Chile

ÅCurrently in Chile, water is assigned to different 
users as water rights, which constitute perpetual 
property.

ÅPossible changes on the current legal situation

ÅProposed MOPôs Legislative bill considers the 
possibility of expiring the current water rights

ÅThe authors consider that water rights in the 
Third Region are not 100 % reliable

ÅMining Industry could be affected although its 
has currently unused water right granted
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Mining business sustainability in the future will 
depend of water availability



 

 

Water uses in the Third 
Region

ÅMain actors: agriculture, mining 
and human consumption

ÅMining consumes 13 % -31 % of the 
total consumptions

ÅDifferences between agriculture and 
mining uses are:

ÅOne liter used in mining is 
equivalent to 0,4 liters used in 
agriculture

ÅMost of the irrigation 
inefficiencies goes back to the 
aquifer

ÅMining consumption take place 
during the 365 days of the year. 
Agriculture  consumption take 
place just half of the time
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Agriculture is the main water consumer. 
Mining consumes 13%- 31% of the total
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Examples outside of Chile
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Knowing the  water value is essencial

Á Water value in Comalco  (Aluminum plant. Queensland, 
Australia)

Á Drought 2002 imposed a 25 % reduction of water 
consumption

Á Comalco estimated loses of 135 M AUD due to loss of 
production 

Á Comalco invested 2M AUD in R+D+I

Á Comalco continues operating with the reduction of 
water consumption.

Á Efficiency improvement in Yabulu Refinery  (Nickel plant. 
Queensland, Australia)

Á Yabuluôs Optimization Initiative seeks a sustainable 
operation.

Á The Green Water Re -Use Project recovers water, 
nickel and head energy.  

Á The Cobalt Plant Water Re -Use Project recovers head 
and water.

Á Currently Yabulu has achieved a Make Up reduction of 
20 .3 Kliters per ton and earnings for over 3.8M of 
AUD per year
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Innovation and multisectorial management        
are essential tools. 

Á Use of treated waste water at Ilukaôs (Mineral 
separation plant. Hamilton Victoria, Australia)

Á The plant site was selected with water supply 
considerations.

Á Iluka, Wannon Water and Victoriaôs Government 
made an agreement to build a treatment plant

Á It achieves saving of over 500 M Liter/year of fresh 
water

Á Communityôs commitment in ñCollie Coal Basinò 
(Western Australia)

Á Community ïcompany agreements produced a 
sustainable water management system.

Á Collie Advisory Group is an association between the 
coal companies, the local communities, the stateôs 
electricity supplier and the government.

Á Important initiatives are developed:

Ç Excess water from mining is used to cooling 
towers in two power stations

Ç The creation of a center for excellence  

Ç The development of ground water models 

Ç Extracted water not used for mining or cooling is 
used to recharge the aquifer
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Local initiatives and actors
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Authority Initiatives

ÅPublic -Private Water Table
ÅCreated in 2008 , with participation of the 
government, farmers and private 
companies through of CORPROA 

ÅIt seeks to improve irrigation (and other 
uses) efficiency and to develop related 
studies and projects

ÅProposes the use sea water, (salty or 
desalted) for the mining and human uses.

ÅImportant sea water uses facts:
ÅWater transport systems are 50 to 
150 kilometers long
ÅFlows varies between 200 and 1.200 
liter per seconds
ÅThe users are located between 300 
and 2.500 meters above sea level.
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The main public authority initiative is the Water 
Table



 

 

Regional Initiatives 

ÅCORPROA Initiatives
ÅRainfalls stimulation

ÅIt would increase the rainfalls  between 5% 
and 15 %

ÅTax incentives
ÅProviding tax advantages or bonuses to 
those companies that produce water in 
alternative ways
ÅTo establish an Hydric Tax -Free Zone  

ÅSustainable Atacama Technological Mission 
Israel 2009 (CORPROA & others)

ÅCollaborates in the development of 
partnerships and business related to:

Åimplement new efficient water 
technologies
Åcreate new water sources for the region 
(like sea water)
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CORPROA stands for Atacama Regional 
Corporation of Development and is a private 
companies partnership



 

 

Private Initiatives

ÅIndustrial application of extreme 
thickening in mining projects. JRI -
INNOVA Chile project

ÅDifferent thickening technologies, 
depending of solid concentration, 
are: conventional, high rate, ultra 
high rate, ultra high density. 
ÅBenefits of increasing thickening 
include: 

Åmake up reduction
Åtotal costs reduction
Åfailures risk reduction
Ådisposal areas reduction
Åinfiltrations risk reduction
Ådust emission reduction
Åbetter communitiesô perception.
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Improving tailings thickening technology get 
important water savings. JRI is characterizing 
the rheology of most Chilean tailings



 

 

Private Initiatives

ÅIndustrial application of extreme 
thickening in mining projects. JRI -
INNOVA CORFO project

ÅTodayôs mineral production for 
concentration in the Third Region 
is about 106 ktpd, consuming 
above 1.100 liters per second.
ÅAt 2013 , that production will 
increase to 211 ktpd.
ÅMaintaining actual technology, 
water consumption will increase to 
nearly 2.300 liter per second.
ÅIncreasing thickening technology, 
would be possible decrease water 
consumption to about   1.100 liter 
per second (with tailings 
Cp= 70 %).
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Itôs possible to duplicate mineral production for 
concentration and decreasing water 
consumption 
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Private Initiatives

ÅIndustrial application of extreme 
thickening in mining projects. JRI -
INNOVA Chile project

ÅJRI is an important mining 
consulting firm in Chile

ÅJRI is developing a project for 
characterize the rheology of most 
Chileans tailings.

ÅThat project will support the 
improvement of tailings 
thickening.
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Improving tailings thickening technology get 
important water savings. JRI is characterizing 
the rheology of most Chilean tailings



 

 

Other proposal

ÅAquifers artificial recharge

ÅThe modification to Water Codes of 
2005 , gives the possibility to obtain 
water rights from previously infiltrated 
water 

ÅAAR is used to: stop saline intrusion; 
improve water quality through soil and 
aquifer techniques; use of the aquifer as 
conduction system; geothermal; avoid 
or reduce water level drop by 
overpumping; use the aquifer as a 
regulation reservoir, reducing 
evaporation loses; use the aquifer as 
distribution net, which avoids installing 
or constructing unnecessary and 
expensive transportation systems; and 
other uses. 
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Aquifers artificial recharge  can provide new 
water resources



 

 

Other proposal

ÅAquifers artificial recharge

ÅAAR has been widely utilized mainly in 
Europe and USA. 

ÅWater  supply in Cities of Düseldorf 
(Germany) and Budapest (Hungary) 
depends in 100 % of AAR. Berlin 
(Germany) depends in 75 % of AAR. 

ÅConvenience and design factors are: 
Adequate physical location of the 
installations; chemical composition 
characteristics of the water intended to 
percolate; climatologic characteristic 
(pluviometry, fluviometry, wind, 
evaporation, temperature); 
physicochemical an hydraulics 
characteristics of the soil forming the 
filter bed; hydraulic characteristics of 
the soil -unsaturated zone aquifer system 
and ground water quality.
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AAR is widely utilized mainly in Europe and USA



 

 

Conclusions
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Multisectorial management of the hydric 
resources and innovation are key factors

Conclusions

Á Third Regionôs development is limited by the water availability. Today 
exists shortage and it would be increased in the future

Á Water problem is a remakable problem for the mining industry in Copiapó 
and it should be resolved

Á Cross -cutting problem implies a multisectorial management to improve 
the scenario

Á Opportunities for the water industry today are :increasing the irrigation 
efficiency and efficiency in the mining process

Á In the near future, long distance sea water transport system (with or 
without desalting) will be developed

Á These opportunities require investments in R+D+I  

Á In Chile exist government incentives to develop R+D+I (INNOVA CHILE)
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Multisectorial management requires an 
adequate approach

Conclusions

Á The most important facts in the multisectorial management are:

Á Water should be treated as a strategic resource

Á The water real value should be considered for economic evaluation of 
projects or alternatives

Á Improvement in water use efficiency should be an daily practice of all 
the actors

Á Itôs necessary to have a strong community, privates and government 
participation and commitment

Á Public -privates agreements and partnerships are  important aim for 
multisectorial water management

Á Investment in R+D+I and technology is compulsory
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Thank you very much for your attention
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