

































































































































































































































































































































































with Neogene and Quaternary sediments, which are the products of erosion of the mountains. They
comprise relatively undeformed, alternating layers of unlithified or partially lithified pebbles/gravels,
sands and silis/clays, with occasional tuffs and lavas. Adjacent to the mountains, the sediments would
be expected to be dominated by coarse deposits such as gravels and pebbles, deposited as the
proximal facies of altuvial fans washing down from the mountains. Further away from the mountains,
the deposits would be expected to become increasingly dominated by finer, distal sediments such as
fine sands/silts. Even here, however, layers of coarse material can be found, possibly related fo old
~ river channels or glacial melt episodes. Along current river valleys, modern alluvial deposits occur.
These can be several tens of metres thick and can be extremely coarse-grained.

The geology, climate and, presumably, hydrogeology of Afghanistan bear considerable resemblance
to other semi-arid intermontane areas such as that between the Greater and Lesser Caucasus of
Azerbaijan, and that of the South American Altiplano. On the basis of analogy with these provinces:

e Neogene / Quaternary aquifers are likely to be recharged in foothills by rivers and streams
descending from the high mountains and infiltrating into dominantly coarse-grained alluvial fans,
Thus groundwater recharge is highly dependent on quantities of meltwater from winter snowfall.

¢ Further away from the mountains, some recharge to Neogene / Quaternary aquifers is likely to
take place by infiltration of water through the beds of perennial rivers.

» In irrigated areas, substantial recharge is likely to occur via leakage from irrigation channels.-

Groundwater chemistry seems to support this interpretation (Anon 1976). The Neogene and

Quaternary deposits surrounding the mountainous central massif contain fresh groundwater (total

mineralization <1000 mg/l} of generally bicarbonate-dominated type. In the low-lying desert areas

away from the mountains, there is some tendency to sodium-sulphate-chloride salinization with

mineralizations of up to ¢.3000 mg/] recorded. This is especially the case in the deserts of the south-
west (southern Kandahar, Helmand, Nimroz) and extreme west (western Farah, Herat), and the

lowlands in the north (e.g. around and north of Mazar-e-Sharif). Even in areas of saline groundwater,

fresh pockets or zones of groundwater are reported to occur in valleys of rivers, creeks and ravines.

Groundwater is, in most areas, an underexploited resource. Huge reserves are stored in the coarse
deposits in valleys and at the feet of the central mountainous massif. Groundwater is used to supply
limited quantities of drinking water to the larger cities from motorised boreholes, and to villages from
hand-pumps and karezes. It has not, until recently, been intensively used for irrigation purposes.

20  RURAL WATER: DROUGHT, DISPLACEMENT AND OVERABSTRACTION
2.1  THE PROBLEM

Afghanistan has, for several years, been in the grip of a sustained drought. Two decades of civil war
and refugee displacement have resulted in resource conflicts and have dammaged normal coping
mechanisms. Traditionally, villages would have employed a mirab or water manager to allocate water’
resources and local artisans to regularly maintain karezes (qanats) or dig wells. The drought has
affected rural communities’ ability to produce crops and their access to safe drinking water.

Traditionally, types of irrigation have been three-fold:

* Rain-fed agriculture is typical of upland areas such as Hazarajat (e.g. around 80% of land in the
Lal area of Ghor is rain-fed). It is often practised on very steep mountain slopes and has been
heavily affected by drought. ,

o Irrigation from traditional groundwater sources such as karezes and springs. A karez (or qanaf —
Ruden 1993) is a slightly sloping tunnel driven back into proluvial deposits at the foot of hills or
mountains (Figure 2) to intersect the water table and provide a gravity flow of water. Both springs
and karezes are susceptible to rather small variations in water table. This type of irrigation has
also been significantly impacted by drought.
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e Rivers are used for irrigation both in mountain valleys and on river flood plains in lowland areas.
Being largely fed by accumulated snow melt, the larger rivers often sustain some flow even in
drought periods, and this type of agriculture is least susceptible to drought.

Communities whose crops have failed due to drought will eventually be tempted to displace to cities
or internally displaced person (IDP) camps in search of food, water and/or a livelihood. Such
displacement is expensive (provision of services in a camp), leads to potential conflicts (e.g. between
IDPs and existing inhabitants) and social disruption. It is recognised both by government and aid
agencies that interventions should aim to prevent displacement of rural communities. Food shortages
can be realistically solved by trucking grain to affected villages. However, tankering of drinking
water is too expensive and logistically difficult. Thus, provision of drinking water in drought-affected
communities can be the make-or-break factor in deciding whether a family displaces or not. Aid
agencies’ drought responses have thus focussed on developing water sources in affected communities.

2.2  THE INITIAL RESPONSE

The Taliban regime, until 2001, employed a civil service staffed largely by clerics. In practice, no
effective state management of water resources or supply took place. Specialist water engineers and
hydrogeologists either left the country or found that they could not work effectively in the State
sector. It was thus largely left to international non-government organisations (NGOs), in partnership
with local NGOs, to fund and implement rural and urban water supply and sanitation. Under this
regime, around 90% of work in the field of rural water supply was undertaken by and handful of
organisations such UNICEF, the Danish Committee for Aid to Afghan Refugees (DACAAR),
German AgriAction, the Swedish Afghanistan Committee and Norwegian Church Aid (NCA). These
organisations had developed a policy for water supply based on low-technology interventions: dug
wells or narrow-diameter borcholes fitted with hand-pumps or buckets, rchabilitation of karezes,
small dams, grav1ty-fed pipe networks and training of well-diggers and mirabs. Durmg the drought,
increased activity in the fields of dug well-deepening and drilling has taken place to “chase” a water
table that has been declining at up to 2 m/year. ' »
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Figure 2. Effect of pumping a deep borehole on dug wells and karezes
(Light shading = water table before borehole, dark shading = after borehole)

Seeing the huge potential that groundwater offefs, certain NGOs and some richer landlords decided to
sink wide-diameter lift-irrigation wells (with large down-well diesel pumps) or deep boreholes. These
provided a significant, reliable supply of water for irrigation, but led to four major problems. It was
feared:

e that motorised (or uncontrolled artesian) extraction of groundwater could derogate shallow,

traditional sources, such as springs, karezes and dug wells (Figure 2), i.e. the sources that are used
by the poorer, more vulnerable sections of the community.

LA (Irish Group) Groundwater Seminar Apr *03 3



That unrestricted used of motorised wells would lead to more regional aquifer overabstraction.
e That groundwater is being liberally used for irrigation in the absence of chemical analysis. Banks
& Soldal (2001) demonstrate that salinity, sodium adsorption ratios and boron reach problematic
levels in some areas. ' '
* That these issues may lead to a backlash against the use of groundwater in some NGOs.

2.3 THE CHOSEN APPROACH

At the request of several NGOs, Norwegian Church Aid (NCA) provided, in June 2001,
hydrogeological expertise to develop a guidance document, for use by the NGOs, on how
groundwater could be used effectively but sustainably to alleviate drought conditions, while avoiding
problems due to overabsiraction, derogation and water quality. The resulting document is available on
the Internet (http://www.nca.nofarticle/articleview/2291/1/280/) and has been published in abridged
form by Banks & Soldal (2001). The document concluded inter alia, that:

* 'The use of groundwater, abstracted by a bucket or hand-pump, for drinking water purposes has
little significance in terms of aquifer water balances.

' There should be a presumption against the use of motor-pumped or artesian groundwater for
irrigation purposes by NGOs, until a proper management framework exists to license abstractions.

¢ Huse of motor-pumped or artesian groundwater for irrigation is absolutely necessary to prevent
unacceptable poverty or population displacement, the following guidelines should be observed:

- Usage of motor-pumped or artesian groundwater for irrigation should only be temporary,
during a drought period. The recipient community should revert to traditional sources
(surface waters, karezes, and springs) following the drought, -

- All artesian wells must be fitted with a control valve and usage strictly regulated, by
agreement with the community :

- Where motor-pumped or artesian groundwater is planned for irrigation, a simple risk
assessment should be carried out on a form provided. This includes identification of wells,
springs and karezes within a 1 km radius and assessment of  existing abstraction density
(Vs/km®) within a 3 km radius of the proposed well . .

- The proposed irrigation well should not be within 500 m of existing wells, springs or
karezes in order to avoid derogation of sources, unless (i) the owners of the wells, springs or
karezes are the same community that will benefit from the irrigation water (and have agreed
that derogation is acceptable), or (ii) derogated partics have been offered and accepted
compensation, or (iii) a cogent hydrogeological argument is forwarded that local
hydrogeological conditions will prevent derogation of nearby sources. :

- New motor-pumped or artesian wells for jrrigation should not be constructed if the long
term net abstraction density within a 3 km radius of the new well will exceed 1 I/s/km’,
including abstraction from the new well (dependent on local climatic conditions).

*  Groundwater used for irrigation should have a salinity in class C2 or lower (EC<750 pS/cm), and
a sodium absorption ratio in class S2 or lower, unless drainage can be shown to be adequate to
prevent accumulation of salts in the soil. It has been demonstrated that groundwater salinity can
be an issue of concern in parts of Wardak, Ghazni, Zabul, Herat, Badghis and, especially,
Kandahar. : :

Since the fall of the Taliban regime, a civilian government has been installed which has taken up the
challenge of water policy and management. At the current time, the division of responsibility is
unclear, with at least five ministries (Water Resources and Power, Irrigation, Mines and Industry,
Rural Rehabilitation and Development, Public Works) claiming overlapping roles in the field of
groundwater supply and management. It is to be hoped that the guidance document developed by
NCA will form the seed of a more rigorous policy for the sustainable development of rural
groundwater resources, in conjunction with surface water, as a means of decreasing vulnerability to
drought and enhancing economic development. At the current time, the Ministry for Rural
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Rehabilitation and Development have requested that NCA assist in seconding a hydrogeologlcal
specialist to assist in policy formulation in this field.

3.0 URBAN WATER: MAINTENANCE, MANAGEMENT, INSTITUTIONAL SUPPORT

3.1 THE PROBLEM

The hydrogeology of Kabul is described by Homilius (1966), Solidarités (1995), Timmins (1996), and
Ehsanullah (1996). Kabul has never had a global water supply system, but rather several local
systems, fed by largely independent sources. The first, the Paghman Water Supply Network, based on
a karez and led under gravity some 18 km into Kabul was constructed in the 1890s. This was followed
by the Qargha spring/karcz system and the Alaudin wellfield in the 1930s — 1950s. During the
1960s/1970s, the Afshar and Logar wellfields were developed. At the end of the Soviet occupation
and immediately prior to the civil war (around 1990), some 60% of the city’s population had access to
piped water, mostly from the three largest (Logar, Afshar and Alaudin} networks. The rest of the city
sourced its water from an estimated 100,000 shallow wells (Solidarités 1995). Most of these sources
are based on coarse fluvial aquifer deposits. The population was some 1.4 million, and the maximum:
capacity of the piped networks was some 86,000 m’/day (1000 I/s), distributed between:

Afshar, 6 boreholes to 80-90 m, adjacent to Paghman River, 11,500 m*/day (133 I/s)
Alaudin, 7 boreholes to ¢.80 m, southern part of city along Kabul River, 32,000 m*/day (370 Us)
e Logar, 10 boreholes to 60-70 m, SE of city adjacent to Logar RIVCI‘ 34,000 m*/day (394 Vs)
e Qargha karez, 5000 m’/day (58 I/s)
o Individual well systems, 3500-4000 m’/day (41 —46 1/s)

In the post-Soviet civil war, supply plummeted due to war damage and lack of maintenance (Fig. 3).

Capacity of water network in Kabul
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F iguré 3. Capacity of Kabul water supply network by year

By 1994, the capacity was only 5000 m 3/day and the population reverted to unprotected shallow
groundwater sources. Cholera became rife. Currently (2001-2002), some 20,000 m*/day are supplied
via the piped network, with an estimated loss rate of 30-50% (Hamid 2002, KfW 2002). The poor
coverage and intermittent water supply are not primarily due to lack of water resources: the main
problem is ensuring an electricity supply to the system. In particular, there is a lack of money to pay
pumping costs and to buy diesel for power generators. Attempts have been made to rehabilitate parts
of the piped water supply network but interventions by NGOs have been characterised by (Timmins
1996) generally poor sustainability, inadequate long-term planning, lack of payment ability on the part
of consumers and fack of comprehensive feasibility studies prior to rehabilitation. UN HABITAT
currently estimate that 30% of the population use public shallow wells with hand pump, 20% receive
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water from piped distribution networks and 50% use private shallow wells (typically open wells with
poor well-head protection).

Kabul has only a minimal sewerage capacity, and most people rely on drop-vault latrines, served by
night-soil collectors who transport wastes to landfill or market it as manure to farmers around Kabul.
Concerns over pathogen transfer to agricultural produce have led NGOs to promote the concept of
night soil composting (Solidarités 1995). Not surprisingly, the intimate proximity of numerous
shallow family wells and latrines has caused major water quality problems (Timmins 1996), with
bacterial contamination of wells (Table 1) and nitrate contamination of groundwater (Table 2).

TABLE 1. RESULTS OF TIMMINS (1996) SURVEY (c. 1400 SAMPLES) OF E. COLI IN
KABUL’S WATER SOURCES. WHO STANDARD =5 E, COLIPER 100 ml

Source ' E. coli>5per 100 ml _ E. coli> 100 per 100 ml "~ E. coli > 500 per 100 ml
Well with hand pumps  45.2% : 11.1% 1.3% -

Open wells 76.5% , - 3L.9% . 42%

Distribution networks  49.0% : 15.7% ' 1.96%

TABLE 2. RESULTS OF TIMMINS (1996) SURVEY FOR NITRATE IN SAMPLED WELLS AND
SPRINGS. <=BELOW DETECTION LIMIT.

Source ' Average nitrate Minimum Maximum Percentage >45
concentration mg/l NOy concentration concentration  mg/l NOy

All sources : 41.65 < . 150 10.8%

Well with hand pumps  39.5 - < 150 . 32.5%

Open wells 5125 4 140 44.3%

Deep wells 37.6 - 8 85 24.1%

Springs /karezes 34.1 < 90 33%

3.2 THE INITIAL RESPONSE

In January 2002, shortly after the overthrow of the Taliban regime, NCA despatched a team of their
own staff and professional consultants, to assess the most efficient means to intervene with
international aid to assist in securing adequate drinking water provision in Afghanistan’s urban
centres. The team initially observed that:

e The poor state of urban water coverage in Afghanistan is for the most part not due to recent allied
bombing or associated hostilitics, but to over a decade of civil war and misrule, coupled with
gross underfunding. :

e  Other international aid agencies had struggled merely to maintain a most basic_level of urban
water supply coverage. CARE, for example, had essentially taken over the operation of Kabul’s
Alaudin system: an honourable task, but with no clear exit strategy. Other agencies had given up
-on maintaining pumped supplies and had focused on promoting protected hand-dug wells with
Afridev-type pumps. This approach has some logic, given the water quality indices above,
demonstrating that water quality from protected dug wells is better than that supplied by the
public networks (Table 1). However, even here, agencies were struggling to maintain hand-
pumps: in May 2001, of 3258 wells with hand-pumps in Kabul, 423 were non-operational due to
a low water table (drought and/or overabstraction) and 916 were out of action due to technical
issues (a functionality rate of only 59%).

¢ Kabul had never had any ambition to provide drinking water round the clock via a fully

- pressurised system to all households. It merely aimed to distribute water to most parts of the city
for a limited number of hours, This has implications for water quality. An elevated ambition
level, to bring vastly increased quantities of water into.the city would (a) necessitate major
infrastructural investment in power supply and distribution capacity and (b) rapidly lead to the
necessity for a canalised sewage system to remove waste-water: a hugely expensive venture.

¢ Few rigorously documented assessments of groundwater resources from the Kabul wellfields
were available.
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Against this background, the NCA team concluded that the problems faced by Kabul and other major
cities were not solely technical and hydrogeological, but issues of management and economy.

33 THE CHOSEN APPROACH

NCA’s team concluded that aid money would be best expended on a program of institutional capacity -
building, to be implemented in collaboration with other aid agencies and international banks, aimed at
the Ministry of Public Works and their agent, the Central Authority for Water Supply and Sanitation
(CAWSS). Elements of suggested input to the program included:

e aprogram of rehabilitation of CAWSS offices, and basic equipment

e a program of classroom-based and on-the-job training for CAWSS staff in the field of
management, planning and policy, financial strategy and income generation and technical issues.

» assistance in reconstructing databases, and recovering inter alia hydrogeological knowledge and
documents.

* a modest program of practical water network rehabilitation projects, where international and local
engineers can work side-by-side and learn from each other

s a program of mobilisation and reconciliation: meetings of CAWSS staff from Kabul (formerly
Taliban-controlled) with staff from provinces (which may have been under Northern Alliance or
factional control) ‘

¢ international banks such as German KfW expressed their intention of assisting CAWSS in
developing a tariff and management structure aiming at eventual financial self-sustainability.

- 4.0 THE ROLE OF THE HYDROGEOLOGIST IN HUMANITARIAN AID

In the minds of many, there exist two stereotypes in the field of humanitarian aid: (i} the highly
motivated, human-focused, non-specialist “Well-Meaning Idealist” and the World-Bank-funded,
technical/management specialist “Infernational Development Consultant”. It is highly doubtful
whether such polarities ever existed, but now they are gradually disappearing. Humanitarian Aid
organisations are becoming increasingly “professional”. They set high standards for employment of
permanent staff and are learning to deal with the mass media so as to maximise their exposure
amongst the viewing public. They are willing to enter dialogue with suppliers and industrial
“sponsors”. Organisations such as Oxfam and Norwegian Church Aid (NCA) commission academic
research, collaborate with state geological surveys ’and employ consultancy firms where required.
Projects no longer solely focus on grass-roots solutions; Aid Organisations are willing to engage in
Institutional Capacity Building and Policy Formulation at Ministerial level, as can be seen by the
-experiences of NCA in Afghanistan. Furthermore, Humanitarian Aid has begun engage in quality
management: standards of performance and service to disaster victims have been developed
(SPHERE 2000). Where aid has failed, legal liability may be incurred: humanitarian organisations
face lawsuits brought by victims of arsenic poisoning from groundwater in Bangladesh (Pearce 2001).
Moreover, the Consultancy sector is beginning to realise that technical solutions are not enough.
Awareness of human factors and social issues in problem-solving is no longer a luxury item.
Consultants are increasingly willing to collaborate with, and draw on the experience and contacts of
Humanitarian Aid organisations. Sharing of personnel is recognised as being of benefit to both
Consultant and Aid Organisation, as demonstrated by the success of Red-R (Register of Engineers for
Disaster Relief) and the NCA Emergency Water and Sanitation Preparedness Roster.

Hydrogeology is one key brick in the eventual reconstruction of the Afghani state edifice. Afghanistan
is blessed with huge reserves of groundwater that can be exploited sustainably to supply pure drinking
water to urban and rural populations and that can be used, in conjunction with surface water, to
increase agricultural productivity and to help communities to betier weather drought. Regrettably,
hydrogeological know-how has largely fled the country. Remaining native Afghani hydrogeologists
have a huge responsibility as repositories of experience and knowledge. They need also to encourage
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refugee practitioners of the science to return to their homeland. International hydrogeologists also
have a role to play: but they must be aware that hydrogeology is only one part of the reconstruction
process. They should be willing to enter dialogue with water and sanitation engineers, agriculturalists,
politicians, bureaucrats and economists to ensure that solutions addressing the whole issue of water
supply and sanitation are developed. They must be aware of the various possible consteflations within
which they can collaborate, both nationally and internationally: with consultants, international banks,
NGOs, United Nations organs, state institutions and academia. Finally, while being professional, they
should retain the awareness of the need for constructive dialogue with and service to those who have
endured decades of occupation, war and civil decay — the people of Afghanistan.
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