Dangers expected from water resources, their prediction and advantageous use
The protection of underground water, as a reliable source of drinking water supply to residential areas and towns is an urgent and important issue in the Republic of Armenia (RA).   Irrational use of underground waters is accompanied with their qualitative changes.  The quantitative and qualitative changes in underground waters also pose a real danger to the future of economic activities in the country.  These surface and underground water changes are occurring due to industrial, agricultural, household and natural factors. 

The area around the town of Gyumri illustrates these dynamics.  Numerous reservoirs and canals have been constructed with the purpose of regulating surface and flood flows, and the irrigation system in the land depression around Gyumri.  One such dam, the Akhouryan reservoir, is located at a lower elevation where it confronts and hinders ground water output.  The level of ground water has been raised as a result of filtration losses from Shirak canal and Carnout reservoir, and the infiltration of water occurring during irrigation.  This rise in water level, ranging between 4-6 metres, weakens the foundations of building structures. 

Seasonal artificial springs, swamps, landslides appear in a number of residential areas and ground adjacent to them. Building basements are filled with water; making multi-story buildings unstable and prone to water damage and cracks.  The retaining walls and filled embankments constructed on river banks also contribute to the rising water level.  These structures were originally built as a town improvement but are now falling apart.  

The exploitation of underground waters is accompanied with surface flow reduction.  At present, a number of underground water resources are exploited.  The extraction of water from Arevik watercourse in Gyumri depression’s, causes a radius of influence which spreads 1.5 kilometres around the water catchment, making conditions favorable for the mixing of mineral and fresh waters. As a result, the mineral composition of fresh water is worsened. 

Similar changes were seen in the Katnaghbyur underground fresh water resource. Under the influence of the mentioned factors, drinking water quality has declined enough to endanger the advisability of its further use. Because of irrational use of a number of fountain wells in Ararat depression, and lacking necessary water removing measures, swamps has appeared in numerous places. Liquid industrial and household wastes are used for irrigation purposes without proper treatment, causing increased mineralization and chemical contamination of ground water.  In western part of Gyumri depression, mineralization of ground water has increased up to 2-3 grammes/litre, and fluorine content is up to 1.5-1.9 grammes/litre.  

During recent years underground water investigations – hydro-geological mapping, monitoring, searching, exploring – have been completely terminated. Hence, the situation is probably even direr than the one described above.  

In order to avoid various future dangers from underground waters, the following is needed: 

· Correct assessment of the time of unavoidable pollution, taking into account existence of possible pollution sources in sites adjacent to the water intake structures, depending on extrusion regime.

· Responsible withdrawal and use of water from the underground water sources, which do not deplete or contaminate the reserves. 

· Avoidance of geographical areas where water reverse may be prone to quick pollution when installing water reservoirs. 

· Strict prohibition discharge of untreated industrial and agricultural liquid wastes into environment. 

· Responsible discharge of industrial and agricultural solid wastes in regions of water-repelling rocks and regulation of surface flow, where needed. 

· Increase in filtration losses from hydro-technical structures to the greatest extent possible. Planning of close horizontal drains as needed, in irrigated areas where ground waters are located with 3-4m depth.

· Promotion of awareness raising activities about the underground water pollution danger to the general public. 

· Procurement of necessary information from local authorities on actual and possible pollution sources of underground waters. 

The above-mentioned necessary conditions require large-scale hydro-geological investigations. 

