TECHNOLOGY FACT SHEET

Tubewells and Boreholes


Technology description

Increasing access to ground water is a key coping strategy for households during dry periods/droughts. Tube wells can be defined as narrowly screened tubes or casings driven into a water bearing strata on the subsurface. The name tube well is often used alternatively with borehole even though there is some difference. The main aim of this technology is to increase resilience to drought conditions under climate change which are projected to be prolonged and more frequent.  This option can increase access to potable water more especially to rural communities, however, it can also be used to supplement urban water supply.

	Technology options
	Option description

	Drilling new boreholes/deepening existing boreholes
	These strategies form the basis of conventional approaches to improving groundwater access in rural areas during drought

	Repairing damaged boreholes
	In many droughts, regional groundwater depletion is not the main factor affecting domestic access to water. When individual boreholes fail during drought, the cause is often local drawdown or mechanical failure.

	Relief boreholes with use restricted to drought periods
	Many authors have proposed developing deep “relief boreholes” that remain capped when water supplies are adequate and are uncapped for use during drought.





Contribution to climate change adaptation

A warmer climate is highly likely to result in more frequent drought. Deep tubewells, usually defined by engineers as those that penetrate at least one impermeable layer, generally have much greater resilience to drought than traditional water supplies including springs, hand dug wells and surface water sources. In many regions, groundwater is the only perennial source of water supply. However, a more nuanced understanding of drought is needed to formulate a proper response. Drought is defined as “a temporary aberration” in a climate pattern and is driven by variability in precipitation and evapotranspiration. This is in contrast to aridity, which is the “ordinary” climatic condition for a given area, and water stress/scarcity, which reflects renewable water resources per capita.

Drought is further divided into three categories: meteorological drought, agricultural drought, and hydrological drought. The former two are experienced earliest, but hydrological drought is the drought-type associated with shortfalls in surface water and groundwater supply. Groundwater drought is sometimes used to further distinguish cases in which the water table declines and some wells dry up. Many situations commonly described as drought can strongly impact rain-fed agriculture and other activities without having a direct impact on the availability of safe drinking water. 

Contributions to development and potential beneficiaries

Discontinuity of water supply due to drought does affect the economy, human health and well-being and the agricultural sector. This technology provides resilience for communities to rely on poor water quality alternatives. 

Knowledge/capacity building requirements

Determining the best strategy for improving groundwater access during drought requires knowledge of population distribution, groundwater resources, and water point locations/status. Sometimes expensive geophysical techniques are necessary, but the success of a method will vary widely depending on the geological environment. 

Institutional arrangements

A central groundwater database is essential to making informed decisions for groundwater access during drought. These data can be gathered through a central governmental initiative at great expense.

Alternatively, governments can help to ensure that data from all major well-drilling entities (e.g. contractors, donors, NGOs, state enterprises) contribute to the database. Borehole logs, completion reports, test pumping data, and other useful information should be collected in a central repository for mutual benefit. In addition to data on groundwater resources, having a map of existing water points and population can greatly increase drought-alleviation program efficiency. 

Cost of implementation

The costs of drilling new boreholes vary widely depending many factors, so quoting ‘typical’ costs can be misleading. However, the average cost in much of Africa is $10,000-15,000; in contrast, the average cost in India is less than one-tenth as much. A detailed methodology for costing borehole drilling operations 

· The basic costs to the driller comprise costs of
· Mobilisation – all costs involved in transporting equipment to site and back to base.
· Drilling – allows for the per-hour (converted to per-meter) costs of equipment depreciation, labour consumption of fuel, lubricants and drill fluids and replacement of drilling tools. Affected by depth; diameter; drilling and standby time.
· Casing – includes the supply and installation of plain casing and screen, gravel pack, sanitary seal and well-head construction
· Well development refers to the cleaning of the borehole after construction and test pumping is the post-construction assessment of borehole and aquifer performance The time taken to undertake these activities affects the basic drilling costs. 
· Additional costs to the driller include VAT, tax and overheads 
· Pump costs vary considerably and are in some cases included in quoted borehole prices.
· Siting costs can be borne by the Government /programme, driller or consultant. Where consultants undertake this, the costs are clear and visible. In cases where supervision is undertaken by programme or Government staff, the costs are often concealed within programme expenditure. This may also be the case for costs of supervision and social infrastructure.
· Supervision costs are generally borne by the Government or programme, or consultants.
· Costs of Social Infrastructure, i.e. mobilising and training communities and forming management groups. These costs are also sometimes hidden within programme expenditure.
· Construction quality refers to the degree to which the borehole is straight; the quality of well development and gravel packing; the casing/screen quality including its installation; the permeable backfill material and placement; the quality of the sanitary seal and headworks. From the user perspective, turbid later, low flow rates, seasonal functionality all represent compromises on quality of service.

Current status of the diffusion of the technology in Namibia

It was reported in 2013 that at least four boreholes out of the 44 drilled that year for drought relief purposes in the Kunene Region have been fully installed, and have started supplying water to local communities and their livestock. The four villages where the boreholes were installed are Otjandawe in the Sesfontein area, the villages of Okahororua and Orutjandja-ruandao in the Epupa Constituency, and Ovimbandwangoma in the Sesfontein Constituency.

This indicates that the technology is at the deployment stage in Namibia but might require scaling up.

Opportunities and barriers

Proper pre-drought management can greatly increase the efficiency of these interventions and prevent costly and inefficient emergency activities. Broadly, these have been suggested to include groundwater resource assessment, groundwater drought vulnerability analysis, and building drought resistance into water supply programs. However, many of the critical functions that can improve their efficiency are not valued by key stakeholders. For example, attracting donor and government support for development of databases for mapping groundwater and water point access/status is generally difficult. 

Barriers for ‘relief boreholes’ include reported difficulties stopping access following the drought. UN FAO reports that informal settlements tend to spring up around relief boreholes and there are reports of threats of violence when the time comes to cap the borehole.
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