
NORTHERN CHILE: COPPER AND WATER SUPPLY 

 

 Mining at the base of a major mountain range, the Andes, is dependent on 

underground water sources that are believed to have accumulated by subterranean 

flow from high altitudes thousands of years ago when the high mountain 

precipitation was much heavier than today. Artificial extraction of water by pipeline 

construction to high-altitude lakes might provide only temporary relief yet would 

seriously damage the way of life of indigenous graziers.  What highland-lowland 

compromises, if any, can be effected to ensure the best possible solution for all 

stakeholders?  

The Andes in northern Chile are separated from the Pacific Ocean by the 

Atacama Desert and the much lower coast range.  In those latitudes (18° to about 26° 

S), the cold Humboldt Current and the generally easterly atmospheric circulation 

accentuate the rain-shadow effect of the western Andean slope to create one of the 

driest regions on earth.  Arica, in the far north, for instance, claims a record of 27 

consecutive years without measurable precipitation.  Even at the highest altitudes of 

the Puna de Atacama (Altiplano) precipitation is slight:  for example, the total 

absence of glaciers above the permafrost limit on Volcan Llullaillaco (24° 43’ S; 6,739 

m asl) is remarkable.  This dry northern region has a very few open, and mostly 

saline, water bodies. These are located above 4,000 m. 

In addition to mining, human activity is restricted to agriculture around the 

stable oases along the Andean foot and rare seasonal pasturing on the Altiplano, and 

to the coastal towns of Antofagasta, Tocopilla, Iquique, and Arica.  The aridity from 
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sea level to the high mountains is extreme and vegetation so sparse that there is no 

soil formation at any altitude.   

Mining, especially for copper, has long been the dominant economic activity 

of the area.  One of the more famous open pit copper mines at Chuquicamata has 

produced the world’s largest man-made hole.  The mines, for the most part operated 

by multi-national corporations, provide Chile with more than 20 percent of its GNP.  

This activity has expanded rapidly over the last fifteen years and urban industrial 

settlements have mushroomed.  Water availability is the major issue. 

With no surface water in the vicinity of the mining towns, ground water is the 

main resource, both for the mining activity itself and for human domestic 

requirements.  It is remarkable that one of the largest mining companies has no 

precise knowledge of its underground water reserve (Ives, pers. notes, 1992). 

Research carried out by Messerli et al. (1993) has indicated that the recharge of the 

essential aquifers depends upon infiltration from the Altiplano.  The rate of this 

infiltration, based in part upon tritium dating, is either extremely slight, or even that 

there is no present-day flow. Most of the presently available water is probably fossil 

from a period of much wetter climate on the Altiplano that occurred more than 7,000 

years ago.  The late-glacial period (17 - 11 k yrs BP) experienced lake levels 5 -10 

metres higher than today.  This indicates a large increase in precipitation at about 

latitude 23-24° S.  Moreover, the early Holocene ( 11 - 7 k yrs BP) also experienced 

wetter conditions than today with summer temperatures about 3.5° C higher and 

significant ground water recharge.  These conditions were favourable for an early 

hunter-gatherer economy.  About 3,000 years ago conditions became much drier, 
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although the intensive pasturalism may have accentuated the climatic impact on the 

vegetation.  Ground water recharge was certainly curtailed.  Present conditions, 

throughout the transect from the highest mountains to sea level, are probably the 

driest experienced in the last 20,000 years. 

The mining companies’ growing concern for access to water has resulted in pressure 

being placed on the government to permit construction of water pipelines to tap 

several of the rare fresh water lakes on the Altiplano.  Environmental organizations 

are adamant in their resistance to this exploitation.  At best, access to this water 

would be no long-term solution and the present-day high-altitude indigenous 

pasturalism, supplemented by a small, but growing tourism, would be severely 

impeded.  While more research is required, it is reasonable to assume that, even if 

some very slow recharge of the ground water is occurring, the amount is far out-

stripped by industrial and domestic consumption of what is essentially a fossil 

source. 
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