The Great Man-Made River of Libya

1 - Description of Initiative

Succinct description

For a long time, Libya's supply of water came from underground aquifers or desalination plants on the coast. Water derived from desalination or aquifers near the coast was of poor quality and sometimes undrinkable. This problem also meant that little water was available for irrigating land for agriculture, which is vital in this largely desert country. Different options were considered to address this problem, which included importing water by ships, desalination of seawater, or laying a pipeline from Europe.

The idea of the Great Man-Made River was mooted at the General People’s Congress on 3rd October 1983. This followed geological revelations that up to 120,000 cubic kilometres of water lay beneath the Sahara Desert dating 14-38,000 years. It emerged that within a given budget, the Great Man-Made River Project would yield five times more water cost effectively than the above three options combined. In October 1983, the Great Man-Made River Authority was created and invested with the responsibility of taking water from the aquifers in the south, and conveying it by the most economical and practical means for use, predominantly for irrigation, in the Libyan coastal belt. 

The first phase of the project was commissioned in 1990, and completed in November 1994. The system is able to supply 2,000,000m³ of water per day to Benghazi, the second-largest city in Libya. The second phase of the project finished in September 2000, completed the water supply section for the main city of Tripoli. It brings 2.5 million tonnes of water to Tripoli. The third phase will increase water flow in the Phase I system by 1,680,000m³/day while phase IV will provide 1,000,000m³/day of water through a pipeline to Tobruk. Phase V will connect Phases I and II, and install two power stations to pump the 1,000,000m³/day of water. 

The Great  Man - Made  River aims at the mass transfer of  waters from the Kufra and Sareer Basins beneath  the earth surface to the coastal  concentration of population in Benghazi, Sirte and Tripoli. Upon completion the huge network of pipelines will extend to about 4,000 kilometers and two aqueducts of some 1,000 kilometers. The project will carry more than 5 million cubic metres per day across the desert and increase the size of arable land from 327,000 hectares (1991) by 60,000 hectares (1992) and another 180,000 hectares in the second half of the decade. 

Identify partners involved (if and how private sector or civil society organizations involved?)

International engineering companies teamed up with Libyan Experts to implement the project. South Korean construction experts built the huge pipes in Libya by some of the most modern techniques. Two special pipe factories were constructed in the regions of Brega and Sareer, to provide the project with the great numbers of concrete pipes necessary. Some 10,000 people and 4,500 pieces of equipment are employed on the work. 
Dong Ah company performed all major steps of the project such as planning, construction, operation and maintenance for a certain period. Dong Ah was the main contractor for the first half of the project. Due to budget constraints, the third phase of the project was to be carried out by local companies. This arrangement created a company called Al Nahr Co. (ANC) in which the Libyan government had a 75% stake and Dong Ah the remaining 25%. 

How Initiative is innovative

The Great Man-Made River is the largest water transport project ever undertaken. When completed, the project will carry more than five million cubic meters of water per day across the desert to coastal areas, vastly increasing the amount of arable land. This is probably one of the masterpieces of engineering the world has ever know which enable human beings to channel water from major ground water aquifers in the desert to supply water needs of an entire nation of 5 million people. More than 1,300 wells have been sunk in the desert, yielding upwards of 6 million cubic meters of water per day. This volume of water is sufficient to supply 1,000 litres of water per person per day in Libya.

Consisting of a network of pipes buried underground to eliminate evaporation, four meters in diameter, the project extends for four thousand kilometres far deep into the desert. All material is locally engineered and manufactured. Underground water is pumped from 270 wells hundreds of meters deep into reservoirs that feed the network. Each pipe of the river project is buried in a trench approximately seven metres deep. Once the trench has been prepared, prestressed concrete cylinder pipes 7.5 metres long and weighing up to 80 tons are brought to the site using a fleet of some 128 specially designed transporters. Pipes are placed in the trench using large cranes, capable of lifting up to 450 tons, and joined to the already laid pipe by pushing them into place with a bulldozer. The joint between the pipes is sealed using a rubber ring seal installed in a special groove on the end of the pipe and this joint itself sealed, both inside and outside the pipe, with cement grout. The trench is then backfilled, covering the pipe with a minimum of 2 metres of material and restoring the desert surface.

After backfilling, the pipe is adequately supported by the soil and can be hydrostatically tested. This requires the fitting of specially designed steel bulkheads at each end of the test section and filling of the line with water from wells drilled adjacent to the conveyance. Up to 8 kilometre lengths of the conveyance are tested at a time, and, after allowing adequate time for the concrete lining of the pipe to absorb water, the line is pressurised to test both the pipe and its joints.

The project is considered one of the 'eight wonders of the world', as well as the world's single largest construction project. It has been recorded in the Guinness Book of Records (1993) with respect to cost, period of construction, number of personnel involved, equipment and technology used.

How it helps address environmental issues surrounding MGD goals and WSSD targets related to water, ecosystem

Most of Libya’s agriculture production comes from the coastal regions, where local aquifers had been over-pumped, and salt water intrusion was taking place. The Great Man-Made River has helped relieve this. Experts anticipate that the estimated 6 million cubic metres of drinking water pumped through the pipelines daily should cover the needs of the Libyan people for over 50 years. There is now availability of water to a population which would otherwise be without adequate water supply for agriculture, domestic and industrial use. This initiative brings Libya into the group of countries with adequate water supply. Libya is planning to conduct a major Environmental Impact Assessment of the Great Man-Made River to ensure its sustainability.

2 - Mainstreaming/Sustainability

Summary of how it has or will be mainstreamed into national sustainable development planning, poverty reduction strategy

The initiative aims to exploit the water potential beneath the Libyan desert, with the ultimate aim of providing the entire coastal region of the country with much-needed water to establish high yield agricultural output, reduce poverty levels and contribute to sustainable development. A large number of areas have already been reclaimed for agriculture and development since the first two phases were completed. The long-term plans for the area are to help Libya be independent from expensive imports, and this extensive pipeline throughout the country was seen as being cheaper in the long run than constructing and running desalination plants. 80% of the overall project's flow will eventually be used for irrigating old farms, and reclaiming some desert lands and thus help achieve the goals of sustainable development.
Summarise activity to mainstream it into national and local budget

The initiative is now fully operated by Libya. As such it has been imbedded in the national planning strategy of the country.

Financial viability

The total cost of this huge project is expected to exceed US$25 billion. All material is locally engineered and manufactured. 

3 - Replicability

Comment on applicability in other countries

Bearing in mind the problem associated with shared water resources, this initiative could be replicated in other countries. 

Lessons learned

The Great Man-Made River is a new lesson and an example in the struggle to achieve self-sufficiency and food security.
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