TECHNOLOGY FACT SHEET

Water Reclamation and Reuse: Ground water recharge (Water Banking)


Technology description

A groundwater aquifer is important for freshwater storage and water transmission. It provides water resources that can be withdrawn for various purposes. The use of a recharge basin requires a wide area with permeable soil, an unconfined aquifer with transmissivity, and an unsaturated (or vadose) zone without restricting layers. With this system, the vadose zone and aquifer work as natural filters and remove suspended solids, organic substances, bacteria, viruses and other microorganisms.

	Technology options
	Option description

	Aquifer Storage and Recovery (ASR)

	The re-injection of potable water back into an aquifer for later recovery and use. ASR has been done for municipal, industry and agriculture use.

	Aquifer Storage Transfer & Recovery (ASTR)


	Process for converting stormwater into water of drinkable quality. The technique involves injecting stormwater, which was treated by being passed through a reed bed or wetland, into an aquifer. The water, stored in darkened conditions for a prolonged period, becomes potable by natural processes.

	Dune Filtration

	The infiltration of water through a sand dune and extraction
from boreholes, wells or ponds at a lower elevation for water quality improvement and to balance supply and demand.

	Infiltration Basins

	Basins constructed in sand or gravel aquifers. Surface water is diverted to the basins and allowed to infiltrate through an unsaturated zone to the underlying unconfined aquifer.

	Percolation Tank
	Normally built in ephemeral streams, the percolation tank stores surface water allowing it to infiltrate into the underlying unconfined aquifers. The recharged water is then extracted down-gradient via wells or boreholes.




Contribution to climate change adaptation

Groundwater recharge has been used to prevent the decline in groundwater level and to preserve the groundwater resource for future use. Compared to conventional surface water storage, aquifer recharge has many advantages, such as negligible evaporation, little secondary contamination by animals, and no algal blooming. This technology help store water resources in a sustainable manner for future use.



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

General knowledge and capacity requirements are: 

Human resources: Implementation of water reclamation and reuse approaches requires the strengthening of local water and wastewater personnel’s technical and managerial ability to evaluate limitations of current practice, potential benefits and requirements of wastewater reuse as well as the fostering of their capability to implement new programs.

Policy and regulatory framework: It will be necessary for policies and legal frameworks that facilitate safe and appropriate reclamation and reuse programs to either be created or aligned in order to ensure the protection of human health and the environment.

Institutions: National, regional, and local institutions will likely need to be supported in their efforts to identify ways in which they can improve effectiveness in regulating and managing water reclamation and reuse programs.

Financing: Financing opportunities and services for water reclamation and reuse initiatives will need to be expanded in order to facilitate such initiatives. It is also likely that the capability of utilities and potential users to understand and access these services will need to be improved.

Participation: Since public perception often determines the success or failure of water reclamation and reuse initiatives, civil society will need to be educated about the benefits of water reclamation and reuse as well as encouraged to participate in the decision-making process and implementation of such programs.

Institutional arrangements

The institutions that are most likely to be involved in water reclamation and reuse projects are those responsible for water supply, wastewater management, water resources management, environmental protection, public health and agriculture.

Cost of implementation

Aquifer Storage and Recovery (ASR): Low to Moderate (can be retrofitted to existing boreholes)

Aquifer Storage Transfer & Recovery (ASTR): Moderate to High (recharge up-gradient of existing
boreholes)

Dune Filtration: Low (only shallow wells / excavations required)

Infiltration Basins: Moderate (can recharge up-gradient of existing
boreholes)

 Percolation Tank: Low to Moderate, depending on size of dam

Current status of the diffusion of the technology in Namibia

Combined ASR and ASTR technologies have been implemented in Windhoek.

The Namibian capital Windhoek has a current water use 3 of ~21 Mm / annum, most of which comes from three dams. The remainder is sourced from a groundwater and reclaimed water. To improve water assurance, the city opted for artificial recharge over other options because it represented a significant cost saving with the same assurance of supply.

The purpose was to improve water security by 'banking' surface water underground, where evaporation and aquifer losses are negligible. To be able to supply virtually the entire city's current use when the aquifer is full, and then for it to be able to be rapidly and fully recharged afterwards. 

Aquifer's sustainable yield: 1.7 Mm /annum (without artificial recharge)
3 Current artificial recharge capacity: 2.8 Mm /annum (5 injection boreholes)
3 Target artificial recharge capacity: 8 Mm /annum (8 new injection boreholes have been drilled)
3 Current maximum yield: 11Mm /annum (with artificial recharge)
3 Target yield: 19 Mm /annum (with artificial recharge)

The following were recorded as challenges and lessons learned
· Artificial Recharge can be the most cost-effective option for enhancing a city's water security and supply system. Complex, fractured aquifers can be used for artificial recharge provided detailed hydrogeological assessments are undertaken to understand the groundwater flow system. 

· Finalising agreements between the source water supplier (NamWater) and the scheme operator (City of Windhoek) delayed the initial operation of the scheme. Institutional agreements are commonly the greatest impediment to implementing artificial recharge schemes.

Opportunities and barriers

Groundwater recharge has been used to prevent the decline in groundwater level and to preserve the groundwater resource for future use. Compared to conventional surface water storage, aquifer recharge has many advantages, such as negligible evaporation, little secondary contamination by animals, and no algal blooming.

It is also less costly because no pipeline construction is required.

Groundwater recharge with reclaimed water presents various health concerns when water is extracted from a collection well and used for irrigation or other purposes.
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