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Background

The Marmarik Reservoir is located on Marmarik River in Kotayk marz (region). This reservoir has a dam of 55 m high, a total storage capacity of 24 million cubic meters, and a useful storage capacity of 23 million cubic meters.  Its rehabilitation was supported by the World Bank-funded Dam Safety Project.  All design works were completed in July 2005 and civil works started in August 2006, upon approval of the environmental impact assessment by the State Expertise and Environmental Inspectorate.  Civil works were implemented by the Consortsium of “Sahakyanshin” CJSC, “Horizon-95” Ltd., and “Arkhmonstroy” Ltd; and were supervised by “Hayjrnakhagits Institute” CJSC. 

This Reservoir was first constructed in November 1974, but was never put into service.  A few days before the planned fill-in of the reservoir, the inside slope of the dam collapsed, and about 500 thousand cubic meters of soil moved downstream. Investigations carried out in 2003-2004 under the Dam Safety Project (2000-2009) revealed that the Reservoir was a potential source of danger for about 164,000 people living downstream the dam. Of the reservoir structures, the construction tunnel was the most dangerous part: it had been in operation for about 35 years, though it was designed to be a temporarily operating structure with a service life of 5-6 years. In case of any crumble inside the construction tunnel, the water would accumulate in the reservoir and spill over the dam causing washout.   These safety considerations were among the main reasons to rehabilitate the Marmarik Reservoir.
Beneficiaries
Rehabilitation of the Marmarik dam enhanced the safety for about 164,000 people living in 20 communities downstream the dam. 

Economic Benefits

· The rehabilitated dam will allow for control of the Marmarik River flows.  It will prevent further destruction and damage caused by spring floods, which costed over US$100,000 per year. 
· Operation of the Marmarik Reservoir will lead to reduction of water releases from Lake Sevan by 23 million cubic meters a year. 
· 1,055 ha of agricultural lands in Kotayk marz will get about 9 million cubic meters of irrigation water (populated areas of Meghradzor, Aghavnadzor, Marmarik, Pyunik, Hrazdan). 
· Annually 10.9 million Kwt/hr of energy will be saved in the Mkhchian pumping station because adequate volume of water (about 14 million cubic meters) will be provided to the Artashat main canal by gravity. 
· The same volume of water (about 14 million cubic meters), when passing through the Sevan-Hrazdan hydro-power station (HPS) cascade, will annually generate about 21 million Kwt/hr of energy.  

Costs

· Republic of Armenia:  US$3.1 million (or 1.25 billion AMD) 
· The World Bank:  US$9.5 million (or 3.62 billion AMD) 
Sector Background 
There are 87 dams in Armenia. Three of them collapsed in 1974, 1979 and 1994, respectively. All reported accidents happened because of lack of proper surveillance, and operation and maintenance (O&M) procedures. These observations point to continued risks of dam failures in Armenia, and thei adverse devastation impacts downstream. Over 500,000 people live in the 680 square kilometers of land that face such risks. The Government of Armenia  assessed this situation as an emergency and requested the Bank’s assistance. In 2000, the International Development Association provided an initial credit worth US$26.6 million for the Dam Safety Project aimed to tackle this challenge by: (i) immediately rehabilitating 20 dams considered to have the highest risk, and (ii) establishing dam-safety measures, such as setting up instrumentation and monitoring devices, early warning systems, and telecommunications systems. 

Project Summary

The Dam Safety Project, in the amount of $US26.6 became effective on April 6, 2000 and closed on December 31, 2009. The Irrigation Dam Safety 2 Project (from 2004 to 2010), in the amount of US$6.75 million, included all other dams at risk and improved dam safety measures. As a result of the two projects’ activities, over 373,900 people living downstream of the rehabilitated dams are now safe. 
The Marmarik dam was the largest investment under the Dam Safety Project. Three extensions of the project were due to various technical difficulties associated with the rehabilitation works carried out on the Marmarik reservoir. Its rehabilitation continued after the project closing with financing from the state budget. With the completion of the works on the Marmarik dam, additional 164,000 people are now considered safe. 

Results of the two Dam Safety Projects
Over 500,000 people (more than 15 percent of the Armenia’s population) living downstream the rehabilitated dams are now safe. Likewise, infrastructure located downstream of these dams is no longer considered at risk. 
Key achievements under the two projects include, inter alia:
· 70 out of 87 dams in the entire country rehabilitated;
· Emergency Preparedness Plans for all sites developed;
· Emergency Warning Systems in 156 villages installed;
· 16 access roads rehabilitated;
· Capacity of the Armenian Rescue Service under the Ministry of Emergency Situations strengthened and now it conducts effective outreach campaigns; 
· Capacity of the “Sevan-Hrazdan” Water Supply Agency responsible for Operastion and Maintenance of dams strengthened;
· Reliable source of irrigation water supply secured for the farmers on 117,250 ha of land (52,900 ha under dams rehabilitated by Dam Safety Project and 64,350 ha under dams rehabilitated by the Irrigation Dam Safety 2 Project); and 

· The at-risk locations downstream secured, including varied socioeconomic infrastructure. 
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