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Introduction

The Federal Institute for Geosciences and Natural Resources (BGR) looks back on a long tradition
of geoscientific work in Afghanistan. Almost continuously since 1959 until the eve of the war in 1978
several campaigns lasting up to seven years were conducted to help Afghanistan use and develop
its natural geologic resources. This included geological mapping of the central and southern parts
of the country and detailed hydrogeological studies of the Kabul Basin. The latter were an important
pre-requisite for the establishment of the central water supply of Kabul in the beginning 1975.

A long period of wars with different parties involved began in 1979. When it ended in 2002 with
the defeat of the Taliban, much of the country’s infrastructure including some parts of the water
supply schemes in Kabul had been destroyed. Academic education and scientific exchange in the
field of geosciences also came to an almost complete halt. On behalf of the Federal Foreign Office
of Germany, BGR resumed its work in Afghanistan in 2003. Since most of the gathered information
on geology and hydrogeology in Afghanistan was lost and new data were not collected between
1979 and 2001, the archives of the BGR proved to be an invaluable source of geoinformation.
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Groundwater resources in Kabul

THE KABUL RIVER AFTER THE DROUGHT IN 2004

The project had to be focused on the Kabul Basin due to the desperate water supply situation there.
The population sharply increased from 1.8 million in 2002 to 3.0 million in 2004 due the influx of a
vast number of internal refugees and former citizens of Kabul returning from abroad after the demise
of the T:illban A severe g.rought lastlng from 2000 to 2’004 l!’urther compllcated Kabul’s water problems.
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HANDPUMP IN KABUL CITY NEXT TO AN OPEN WASTE WATER DITCH

The main sources of groundwater recharge are direct exfiltration from the rivers after the snowmelt and foothill
infiltration at the rim of the basin. Kabul’s typical continental climate with low precipitation and high evaporation
rates practically precludes any groundwater recharge directly from precipitation. The drought of the last few years
and the continuously rising population have lead to a strong overexploitation of the groundwater resources. This
means that more water is being pumped than can be naturally replenished. Falling groundwater levels are an alarming
indicator. It must be emphasised that several wet years would be needed to overcome this problem. Future concepts
must therefore consider water import from surrounding areas as an option.
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UNCONTROLLED WASTE DISPOSAL IN KABUL



Deterioration of groundwater quality

The groundwater chemistry is characterised by slightly oxic redox conditions. Nevertheless,
oxygen saturation is not complete even in shallow groundwater, hinting at oxygen-
consuming reactions due to the influx of waste water. Interactions with aquifer carbonates
have lead to high degrees of hardness and near-neutral pH. The mostly negative water
budget of the Kabul basin results in strong evaporation which leads to an increase in
salts and some undesirable constituents like borate. Several years of drought have
aggravated this problem since pollutants are not being flushed out by natural groundwater
flow. In some areas with formerly shallow groundwater, the groundwater contains so
much salts that it cannot be used for human consumption or even irrigation.
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MAIN PROCESSES OF WASTEWATER INFLUENCE ON SHALLOW GROUNDWATER

The shallow groundwater in the city has received tremendous amounts of pollutants
due to a lack of proper waste and wastewater disposal. More than 86 % of all households
have a simple cesspit without any further wastewater treatment. Hence, elevated
concentrations of nutrients such as nitrate, sulphate and faecal bacteria can be found
in the shallow groundwater. The high infant mortality can at least be partially attributed
to the insufficient water hygiene. Acid generated during the mineralization of the waste
water is hidden due to the strong pH buffering capacity. Luckily, the prevalent redox
and pH conditions preclude significant mobilisation of trace metals and metalloids,
such as arsenic.
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WATER AND CONTAMINANT FLUXES IN THE KABUL BASIN

The existing situation requires that appropriate measures are taken which reduce
the described threats for the safe future development of the irreplaceable
groundwater resources. This should include:
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wastewater disposal and treatment

controlled disposal sites for solid waste

delineation of groundwater protection zones

development of alternative strategies for water supply

integrated water resources management (IWRM) and policy dialogue
awareness rising for all water-related problems


www.bgr.de/b1hydro/fachbeitraege/c200501/kabul_basin_part_I.pdf
www.bgr.de/b1hydro/fachbeitraege/c200501/kabul_basin_part_II.pdf

