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National Environmental Action Plan

Main Report

A.
Introduction

Country Background

1.
The Republic of Armenia (Map 1) is a landlocked country with an area of 29,800 square kilometers and a population of about 3.75 million.  It is characterized by a principal mountain system, part of the Alpine-Himalayan chain; extending from the northwest to the southeast of the country, its central portion contains important volcanic formations.  Armenia is located in the sub-tropical climate zone, at the same latitude as southern Italy, Spain and Greece.  Long sunshine hours and high solar radiation intensity throughout the year characterize the lowlands of Meghri, Noemberian, Idjevan, and Ararat Valley.  Armenia’s climate is continental, with cold winters and hot summers.

Map 1.  Map of the Region
2.
The catastrophic earthquake of 1988, exacerbated by the collapse of the central planning system and the disruption of traditional trade with Russia and the countries of the former Soviet Union (FSU), led to a serious economic decline that was intensified by acute hyperinflation.  The armed conflict over Nagorno Karabakh, accompanied by the trade blockade imposed by Turkey and Azerbaijan, and the internal conflict in Georgia, further aggravated the situation, placing the country in serious economic difficulty.  The resulting scarcity of fuel and other inputs essential for production led to an economic turmoil that severely damaged Armenia’s industrial base.  Gross Domestic Product (GDP) dropped by almost 60 percent over the period 1991-1993, the sharpest drop in GDP of any of the FSU countries.  Over the same period, per capita income fell from US $1,810 to US $560 and industrial production decreased by about 80 percent.

3.
The period of economic crisis appears to have ended and a tentative recovery is underway.  In recent years, Armenia has made significant strides towards reforming its economy and establishing a suitable policy framework for economic recovery.  A stabilization program reduced the budget deficit from 12 percent of GDP in 1994 to 6.7 percent in 1997.  Annual inflation was 13.8 percent in 1997, compared to 4,962 percent in 1994, and GDP grew by an average of 5 percent between 1994 and 1997.  Assuming the maintenance of domestic and regional stability, the World Bank has estimated that the Armenian economy could be expected to grow at an annual rate of six percent a year until 2005.

Economic and Development Trends

4.
 The economic reforms have included price liberalization and removal of most of the consumer subsidies.  State trading arrangements have been eliminated and the foreign exchange and trade regime relaxed.  The government has also made progress in restructuring the energy sector, including disconnecting non-paying enterprises.  Armenia has implemented one of the most comprehensive land reform programs in the FSU, and by mid 1997 most of its agricultural land had been privatized.  In 1996 a comparable effort was made to accelerate the privatization process for medium and large-scale enterprises.  Land reform following independence in 1991 brought about sweeping changes in land management with significant implications for the conservation of land resources and for their efficient and sustainable use.  The impact of land privatization was most strongly felt in the agricultural sector, where 99 percent of arable land and 79 percent of perennial orchards were either privatized or targeted for privatization by July 1994.  It should be noted that agriculture is the most important land use in rural areas, and the comparative importance of the sector has increased since independence following a decline in industrial production. The agricultural sector accounted for about 38 percent of GDP in 1996 and employed about 25 percent of the active labor force

Environment in Armenia

5.
In the early days of the transition process, the negative impact of central planning on the environment was so visible that environmental concerns became high priority political issues.  During this period, the environmentalists focused on establishing a Ministry of Environment accompanied by new environmental legislation.  However, the years of economic difficulty that followed the independence, rapidly reduced public eagerness to solve environmental problems, and despite economic improvements in recent years, environmental awareness in Armenia remains low.  Currently, environmental issues, except for the case of Lake Sevan, are marginal for the population as whole and are not recognized as a national priority by the government.  This is reflected in the minor role played by environmental Non-Governmental-Organizations (NGOs) in public and political life, in contrast to most other Central and Eastern European countries.  Nevertheless, in recent years the Government has begun to refocus attention on environmental problems and initiated the preparation of two separate environmental action plans (Lake Sevan Environmental Action Program and the National Environment Action Plan, the NEAP). The NEAP was prepared in close coordination with the Ministry of Health and the World Health Organization (WHO) who at the same time were preparing the National Environmental Health Action Plan (NEHAP).  It is anticipated that the NEAP and the NEHAP will form the joint environmental policy program of the Ministry of Nature Protection (MONP) and the Ministry of Health.

6.
This document, the Main Report of the National Environmental Action Plan, is divided into two sections providing background information and assessment of the current situation and identifies problems; and two sections outlining the action plan and the specific actions to be proposed.  The original report was written in English and translated into Armenian and Russian.  In addition, National Environmental Action Plan: - Sector Reports, has been prepared. and is available on the World Bank's web page (ADDRESS).  The Sector Reports consist of in-depth analyses of: (a) Institutional and Regulatory Issues; (b) Environmental Health; (c) Air Quality and Air Protection Management; (d) Water Quality and Water Resources Management; (e) Solid and Hazardous Wastes, (f) Land Resources, Land Use, Protection and Management (g) Forestry; and (h) Conservation of Biodiversity. The Sector Reports also provide more detailed descriptions of the proposed activities.
B.
Environmental Profile of Armenia

State of the Environment

7.
In recent years, the exploitation pressure on natural resources in Armenia has increased due to the economic crisis.  However, the over exploitation of the natural resources is compromising future economic development.  Existing institutions are inadequately equipped in terms of capacity and skills to effectively manage the wide range of integrated environmental problems.  The regulatory and legal framework, still a remainder form the Soviet period does not correspond to the needs of today.  In addition, the monitoring and enforcement capacity of the various agencies is weak if not nonexistent due to lack of human and capital resources.  Environmental pressures are evident in all sectors.  Water from Lake Sevan has been withdrawn for irrigation and hydro electricity generation at unsustainable rates, critically lowering the level of the lake and worsened the water quality.  Physical water allocation among the various regions of the country is uneven.  The urgent need for an integrated national water resources plan has been identified in the Lake Sevan Environmental Action Program.  Grazing pressure on land has increased sharply, along with uncontrolled collection of wild edible and medicinal plants and mushrooms.  Trees around urban areas have been cut for household fuel.  The absence of an overall integrated land use plan for the entire country is becoming more acute.

8.
The need for integrated, inter-sectoral planning becomes apparent when analyzing environmental problems in Armenia.  Environmental problems are strongly inter-related.  For example, inadequate incentives for farmers to manage land sustainably has resulted in extensive soil erosion.  Similarly, inadequate enforcement of regulations on discharge of pollutants has lead to soil contamination in a number of sites.  Land problems are most of the times related to those of other natural resources.  Contaminated soil is polluting drinking water supplies, while lead and suspended particulates in air contaminate soils.  Lack of an integrated water management policy has caused a constant conflict between various water users.  A number of health problems are directly linked to environmental problems including lead exposure, inadequate drinking water supplies.

9.
In addition, the general public has been concerned with the nuclear power station located at the western border of Armenia.  The reactor is a Soviet-built model (VVER 440-230, "non Chernobyl model") and commissioned in 1976.  The plant was shut down in 1989 after the 1988 earthquake as a precautionary measure since it is located adjacent to a seismic fault, but recommisioned in DATE to compensate for fuel shortages due to the trade blockade.  The international community is providing various kinds of safety related support to Armenia in this regard.  Potential risks involved with nuclear power in general and in Armenia in particular have been extensively discussed in various fora in Armenia, and are not discussed within the context of this NEAP.

Map 2.  “Environmental Map” with protected areas, forests, water ways, pollution hotspots (FULL PAGE WITH 8 SMALL MAPS FROM UNEP/GRID)

10.
Main environmental problems and issues are summarized in Box 1.

	Box 1. Main Environmental Issues and Problems in Armenia

	Main Issues
· Overexploitation of natural resources (including depletion of water resources, soil erosion and depletion of biodiversity);

· Sectoral specific problems (including air, land and water pollution);

· Environmental health problems and hazards.
	Policy Issues
· Weak environmental institutions and administrative framework;

· Weak environmental regulatory and legal framework

· Inadequate monitoring and enforcement mechanism;

· Absence of integrated environmental management.


Health and Environment

11.
Although environmental problems impact human health, the primary health concerns in Armenia, as in most parts of the world are economical and lifestyle factors, such as poverty, smoking and drinking.  However, health problems directly related to socio-economic situation and lifestyle are often not easily separable from environmental health problems to which low- and middle income populations are more likely to be exposed, such as water and air pollution.  Also, geographic location matters in terms of exposure to environmental hazards.  For example, exposure to lead and dust is much larger in cities in general and Yerevan in particular, than in rural areas.

12.
In Armenia, environment related health problems were acute in the 1970’s and 1980’s.  The air, water and soil of cities and industrial areas were heavily polluted by chemical substances, dust and heavy metals; the use of pesticides in agricultural regions was high causing soil and surface water pollution.  The economic collapse of the early 1990’s caused a dramatic reduction in industrial and agricultural output, thus reducing the pressure on environment.  Consequently, a reduction of acute environmental health problems and occupational diseases such as acute respiratory diseases, intestinal diseases and accidents at work was noted.  However, the economic recession has in turn led to a rise in other environmental health problems such as an increase in certain infectious diseases following a disintegration of environmental services, such as water supply and waste management.  The management of these problems is obstructed by eroded institutional capacity, inadequate and cumbersome regulatory and legal framework and weak monitoring and enforcement systems.  In addition, the public knowledge and awareness of environmental issues is very low.

13.
Air Pollution.  Emissions of toxicological substances into the atmosphere by traffic, industrial and agriculture sources have greatly diminished between 1990-1995, but are on the rise again now that economic recovery is gaining speed.  Indoor air quality is usually very bad throughout Armenia, particularly in cities and in the winter due to the use of heaters, open fires and unconventional fuels.”  In terms of health, a decrease in the number of some acute illnesses related to air pollution has been noted, while the incidence of chronic respiratory diseases and some cancers is increasing.  In relation to their potential effects on health, the most important challenges are emissions and concentration of dust in some cities( Yerevan in particular), emission of lead in cities, particularly due to traffic sources, indoor air quality and inhalation of environmental tobacco smoke (passive smoking).

14.
Soil Contamination.  For both soil pollution and waste, the potential for negative health effects depends on the likelihood of being exposed to contaminants in the soil and waste ( which is generally higher in residential and agricultural areas).  A major factor in this regard is the absence of health protection regulation and/or legal enforcement to control human exposure to these pollutants.

15.
Water Pollution.  Ninety-five percent of the drinking water in Armenia is derived from groundwater sources.  The micro-biological and chemical quality of these sources is usually very good, but because of  deteriorating infrastructure the availability and quality of drinking water is heavily compromised.  The health implications of contaminated drinking water is are already of great concern in Armenia and will only deteriorate if remedial action is delayed or neglected.  The presence of water-borne diseases, such as intestinal diseases, hepatitis and diarrheal diseases (including typhoid fever) is steadily increasing.

16.
Noise Pollution.  Problems already exist with noise pollution in residential areas close to highways and industrial/transport installations, but as yet no specific policies have been defined for noise pollution and health.  In general, attention needs to be paid to this issue within existing and new health laws, regulations and city planning procedures, building procedures and industrial production procedures.

17.
Natural Disasters.  The effects of industrial accidents or disasters play a very marginal role in current morbidity and mortality statistics.  This is largely due to the collapse of industry, but also to the absence of cause-effect information, especially on long-term effects.  However, because of the country’s special geographical circumstances (in a seismic area), issues of external safety need to be noted.  Main challenges are the need for inventories of potentially dangerous technological/industrial activities within/near residential areas; assessment of risks for accidents in existing installations and activities and potential health effects; external safety aspects in city planning and building procedures; and an increase in the knowledge and skills of decision makers, specialists and the general population on existing safety procedures.

18.
Main issues related to environmental health are summarized in Box 2.

	Box 2. Main Environmental Health Related Problems and Issues 

	Main Issues
· Air pollution;

· Concentration of dust and lead in Yerevan;

· Contaminated soil;

· Polluted drinking water;

· Noise pollution;

· External safety.
	Policy Issues
· Weak  institutional arrangements;

· Inadequate legal and regulatory framework;

· Weak monitoring and enforcement;

· Weak social awareness on health issues.


Air Quality

19.
Air quality monitoring in Armenia has covered five air pollutants: lead, particulates, sulphur dioxide, nitrogen oxides and carbon monoxide.  However, additional monitoring on the levels of lead would be needed to state reliably how severely lead norms are exceeded in general.  The national norms for daily values of the above pollutants are frequently exceeded, on occasions more than tenfold.  However, the Armenian national norms are stricter than common European standards (see paragraph ……).  The main sectors emitting air pollutants are energy, industry and traffic.  The main polluters of the power system are the larger thermal power stations, Hrazdan thermal power plant (TPP), Yerevan TPP and Vanadzor TPP.  At present, emissions from energy production are relatively low, caused in part by a shift from heavy fuel oil to gas, and in part by short operating hours due to the general decrease in energy demand from industry.  Traffic density in cities is not very high either at present, but as most cities are located in sheltered basins with frequent inversion situations, the air pollutants tend to stay in place and cause frequent elevated ambient air concentrations.  Although pollution levels today are lower than in the 1980's, relatively high levels of sulphur dioxide, dust and lead in the urban atmosphere pose a threat to public health. It is also likely that, especially during periods when sulphur and nitrogen oxide emissions from the energy sector were at their highest, concentrations of these compounds in the air and deposition to the ground were at levels likely to cause adverse effects on natural eco-systems, at least on a local scale, even though there are no official records of such occurrences.  The sectoral share of a selected number of air pollutants is presented in Table….
20.
The Center for Pollution Monitoring is responsible for monitoring air quality, atmospheric precipitation, surface water quality and soil quality.  State monitoring data is used in planning and environmental protection activities.  However, since 1990 there has been no resources to carry out adequate environmental monitoring.  Equipment is old-fashioned, physically deteriorated with a measurement error of approximately 25-30 percent.  Staff responsible need training in monitoring, data compilation and data analysis.  An assessment of available air quality data demonstrates a lack of information on many significant air quality variables.  For example, information on ozone is completely missing; for lead, information is very limited, and more information is needed on short-term variations in small particles, sulphur dioxide and nitrogen oxides.  No monitoring data is systematically gathered from rural or suburban areas in Armenia, so that it is impossible to assess the effects of air pollutants on sensitive ecological receptors such as natural vegetation, agricultural crops, etc.

Table:  Emissions of selected air pollutants per sector and year
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21.
Main issues related to air quality management are summarized in Box 3.

	Box 3. Main Air Quality Management Related Problems and Issues.

	Main Issues
· Elevated levels of sulphur dioxide, dust and lead in urban areas;

· Outdated and deteriorated monitoring equipment;

· Lack of monitoring of several important pollutants;

· Inadequate financial resources for monitoring and analysis;

· No monitoring in rural areas

· No monitoring on effect of pollutants on eco-systems.


	Policy Issues
· Weak  institutional arrangements;

· Inadequate legal and regulatory framework;

· Weak monitoring and enforcement;

· Inadequately trained staff responsible for monitoring, data compilation and data analysis.;


Water Resources

22.
Water resources play a key role in the economic development of Armenia, since the country's agriculture is irrigation fed and hydro-power accounts for 35 percent of the total energy production.  At the same time, the country's largest body of water, Lake Sevan, has been declared an environmental disaster, making it difficult to utilize it or economic purposes in the near future. 

23.
Armenia possesses considerable groundwater resources, with around 70 percent of all water resources draining to the Ararat Valley.  The deep groundwater resources are of high quality and in general well protected from pollution.  Shallow groundwater and spring waters are also of high quality but are more vulnerable to pollution from agricultural, industrial and domestic pollution sources.  Current groundwater protection measures are not effective and industries, agriculture and waste dumps pose a serious health hazard since the sources are used for potable water without further treatment.  In addition, drinking water is bacteriologically polluted by sewage infiltrating into the distribution systems, which in general are in bad condition all over the country.

24.
Because of the economic crisis, surface water quality is satisfactory at the moment.  A peak in the pollution of surface water was recorded in 1985, while minimum pollution was registered in 1995 when the industrial enterprises were practically inoperable and the lands under irrigation were down to a minimum.  Today, the monitoring of the surface water quality is very limited and the present pollution situation of the rivers and reservoirs only known to a limited extent.  Nevertheless, the surface water of Armenia in general seems to be of good quality compared to the prevailing situation in comparable countries.  This is surprising, in view of the fact that most of the municipal and industrial wastewater treatment plants are in a very bad state of repair and operation.  However, as soon as the economy recovers, surface water will gradually deteriorate as a result of the discharge of untreated industrial and municipal wastewater and pollution from agriculture.

25.
In general, Armenia has sufficient water available to cover water demand both now and in the foreseeable future.  Its water resources are, however, unevenly distributed across the country.  This leads to a situation where some regions suffer from lack of water sources, while others have ample unutilized resources.  In total, more than 200,000 people are living in areas where a shortage of water resources seriously inhibits regional development.  At the same time, in several areas flash flooding frequently occurs, causing serious damage in urban areas.

26.
In most of the country, the availability of drinking water and irrigation water is limited because of leaking pipes and broken infrastructure, and lack of resources to pay for electricity and maintenance.  Drinking water is usually supplied for only 2 to 6 hours per day.  Shortage of irrigation water is a serious economic problem.  Due to the poor condition of the irrigation infrastructure and a dependency on pumping, the quantity of irrigation water is strictly limited.  In addition, lack of maintenance of the drainage system has caused water logging in large parts of the Ararat Valley, leading to salinization of the soil and the re-entry of malaria into the country.

27.
The Armenian Water Supply and Wastewater Enterprise in the Ministry of Urban Development (covering 47 towns and 231 villages, plus bulk supply to 221 rural settlements) and the Yerevan Municipal Water Supply and Wastewater Enterprise (including 52 villages) are the two main water enterprises responsible for water and wastewater management.  The remainder of the villages (449) organize their water supply independently or on a communal basis.  Protection of water resources is the responsibility of the Ministry of Nature Protection, using a system of sanctions that includes fines, pollution taxes and "liability for damage done." Mechanisms for water allocation in Armenia are inadequate, in part because of conflicts of interest. The Ministry of Agriculture is responsible for water allocation, while at the same time being the main consumer. Inappropriate institutional arrangements, inadequate management and monitoring practices and an outdated legal framework do not help to resolve disputes over water allocation for different purposes (i.e. agriculture, energy, environment).

28.
The major environmental issue in Armenia is Lake Sevan, the largest alpine lake in the Caucasus and one of the largest in the world.  The lake’s waters and the basin’s natural resources are considered to important development pillars of the Armenian economy, providing a number of direct and indirect benefits.  The lake’s catchment basin comprises one-sixth of Armenia’s total area, and it constitutes the primary water resource of the country, giving it both geographic and politically strategic importance.  The waters of the lake provide a significant amount of hydropower and irrigation to the croplands in the Ararat Valley, habitat for fish and shellfish, nursery zones for many aquatic and amphibian species, and a resting-place for numerous migratory birds.  In addition to considerable tourism activities, the lake has been important as a cultural focus for the people of Armenia over many centuries, and a motivating feature of the nation’s history, poetry, and music.  However, the lake has been grossly over-exploited over recent decades and its regeneration has been the subject of a separate study supported by the World Bank, which has resulted in the Lake Sevan Environmental Action Program.  The Lake Sevan Action Program is seen as an integrate part of this Action Plan.

29.
Main issues related to water resources are summarized in Box.   

	Box 4. Main Water Quality and Water Management Related Problems and Issues.

	Main Issues
· Pollution of surface water;

· Pollution of ground water sources;

· Pollution of potable water;

· Allocation of water across sectors;

· Regional lack of water;

· Flash flooding

· Water logging

· Over exploitation of Lake Sevan
	Policy Issues
· Inadequate institutional set up;

· Insufficient management;

· Insufficient monitoring and enforcement;

· Outdated legal and regulatory framework


Waste Management

30.
During 1997-98, waste management in Armenia has been going through significant changes.  Privatization of the former governmental system was initiated, through which centralized waste management is being replaced by a decentralized system, where waste management activities are taken over by the communities and private companies.  The collection, transportation, treatment and disposal of municipal solid waste has been neglected for several years because of the poor financial situation in the country.  In addition, no valid information exists on the quality and quantity of industrial waste generated.  Most industrial enterprises are in poor economic condition and it is feared that they are not able to take care of their waste management adequately.
31.
The waste haulage fleet consists of old trucks of former Soviet origin, and it is small due to lack of spare parts.  No new trucks have been purchased over the last eight years.  Because the waste loaders are not in working order, the waste containers have to be emptied by spade. Shortcomings in waste collection and transportation cause litter, smell and an increase in, all of which can be dangerous and lead to disease.

32.
The only treatment method for waste practiced in Armenia is land filling.  Only returnable glass bottles are recovered.  Landfills have not been planned or maintained either in accordance with the FSU instructions for planning and maintenance, or any other instruction fulfilling modern requirements for landfills.  When selecting sites, no environmental assessments have been carried out.  Landfills can be considered to be potential contaminated soil sites since there is no adequate hazardous waste treatment.  Moreover, more than 900 villages are completely without any waste services.

33.
Harmless industrial waste is utilized to some extent, being sold to other enterprises or persons, and what remains is disposed of in landfills for municipal waste.  Currently no disposal site exists for hazardous industrial waste ( nor there is there any regulatory base for hazardous waste disposal).  Some industrial enterprises stockpile  hazardous waste on their premises and transfer it later to the municipal landfills, even though this waste requires special precautions to minimize the health hazard for people working in the landfill or living in the vicinity.

34.
Currently there is not functioning solid waste collection and storage infrastructure in place in Armenia.  The most important short-term task is to secure adequate solid waste management services in large population centers.  The small villages have to be included into the organized waste collection and transportation system as soon as possible. In the long-term the collection system for source separated recoverable waste materials and hazardous wastes should be established.  Revived development of the industrial production will be accompanied with accelerated waste generation. Given this, the organization of supervision of domestic and industrial waste management, including hazardous waste, and search for adequate treatment alternatives has to start early, especially since it is difficult to determine the true extent of soil contamination caused by uncontrolled disposal of waste in a short run.

35.
In this situation, there is an urgent need for coherent legislation, clear distribution of authority, environmental monitoring, and functional regulatory tools for waste management (environmental assessment, a permit and licensing system, a penalty system, waste management fees and taxes.).  Tariffs should cover all operational costs, taking account of capital expenditures, depreciation and bad debts.  Billing and recovery poses a special problem, which has to be approached realistically.  However, given proper planning, and adequate enforcement, improving landfill maintenance practices need not be costly, and municipalities can economize through cooperation (e.g. using the same landfill and/or sharing machinery).  Box… summarizes main issues related to waste management.

	
. Box 5. Main Waste Management Related Problems and Issues 

	Main Issues
· Worn out waste collection and transport fleet

· Part of population have no waste management system

· Landfills do not fulfill acceptable standards

· No environmental monitoring

· Landfills constructed without planning and often on unsuitable sites

· Landfill maintenance is inadequate

· No treatment capacity for hazardous waste

· No control of industrial waste stream
	Policy Issues
· Inadequate institutional structure;

· Unclear and insufficient legal and regulatory framework.




Land Use and Land Resources Management

36.
In spite of the relatively small size of Armenia, a diverse geology combined with the large amplitude of relief and climatic variation associated with mountainous terrain, has given rise to a wide variety of soil types.  The combination of landform, climate and soil conditions has, in turn, given rise to a number of natural ecosystems and to a variety of conditions which determine the use of land for cultivation, grazing, forestry or other uses.  In some cases, improper use of land for human activities has led to environmental deterioration, in the form of soil erosion, soil compaction, salinization, or contamination by industrial or domestic waste.

37.
Land is part of Armenia’s wealth.  It is the only major natural resource that has been substantially privatized, and direct responsibility for land use and management has passed from the State to private landholders, particularly in the agricultural sector.  The speed of the privatization process in Armenia was unprecedented in comparison with the other FSU republics.  However, for a number of reasons, it has had no immediate positive impact on agricultural production; instead, there has been a shift from marketable cash crops to subsistence crops and the efficiency of agricultural land use has been reduced.  Economically and environmentally appropriate technology for the management of smallholdings has yet to be developed and agricultural extension is weak.

38.
Land resource problems in Armenia can be divided into problems related to: (i) land degradation; (ii) land contamination; (iii) damage from exogenic processes (landslides, soil creep and stone fall), and flash floods; and (iv) weaknesses in land administration and regulation.  These problems rarely act in isolation: they are inter-related.  For example, soil compaction leads to reduced water infiltration and increases the risk of soil erosion and flash floods; limited awareness on the part of the public leads to poor management of land, which results in degradation or contamination problems.  The inability of land users to practice efficient and sustainable farming and livestock rearing is causing erosion and salinization of the land.  Land pollution is caused both by farmers’ uncontrolled use of pesticides and through external pollution from air, water, and solid waste depositions.  Land management as currently practiced is governed by natural factors, the technology made available to farmers through extension services, the mass media etc. and by economic factors dictating prices of agricultural inputs and produce.  Non-availability of adequate technology limits the possibilities for non-agricultural land users to carry out their activities without polluting the land.  Economic constraints also affect public and private sector institutions, so limiting the opportunities to provide technical assistance to farmers and to enforce laws and regulations.

39.
Soil erosion, progressing at an alarming rate is a major problem, affecting about 60 percent of the agricultural land.  This is mainly due to poor agricultural practices, such as use of manure as household fuel as opposed to fertilizer and the uncontrolled overgrazing of pasturelands.  Total soil loss is estimated at about 8 million tons per year, corresponding to about 0.3 tones/ha/year.  Loss intensity varies from about 40 tons/ha/year for denuded lands to less than 1 ton/ha/year for closed forests and well kept pastures.  Another detrimental effect of erosion is siltation of reservoirs, destruction of infrastructure and threat to human life by torrents, earth slides and floods.

40.
With the exception of problems related to administration and regulation, land problems are not uniformly distributed throughout the country.  For example, soil erosion is most severe in the “forest zone”, which has a greater proportion of steep slopes, and in the “dry steppe zone” where soils are less stable, while salinization is confined to the “semi desert zone” of the Ararat valley.  It is important to note that soil erosion is more extensive on grazing land, which is communally controlled by the village or province, than on arable land.  Land contamination is usually a more serious problem in urban and peri-urban areas than in the countryside.

41.
Much of the situation arises from inefficient land administration, outdated regulation, poorly defined institutional responsibilities and limited enforcement.  Moreover, the lack of an integrated land use policy is exacerbated by the rigid cadastral categories, which are based on actual use rather than on land potential.  Little scientific basis exists for the planning of land use to optimize its productive potential and increase the flexibility for land users to respond to changes in market demand.  Current legislation is in a state of transition and has not caught up with the changing political and economic conditions.  The legal framework defining the rights and obligations of land holders and for regulating the use of land resources and ensuring their protection is unclear and incomplete. There are serious difficulties in enforcing laws and regulations due to limited public awareness, legal difficulties in obtaining convictions, shortage of funds and resources on the part of the enforcement agencies.  Several ministries are responsible for the utilization and regulation of land; their responsibilities often overlap and the precise mandate of individual ministries is sometimes unclear.  Coordination between departments is poor.  Problems and issues related to land resources management are summarized in Box….

	Box 6. Main Land Use and Land Management Related Problems and Issues.

	Main Issues
· Need for an integrated land use plan

· No extension services for farmers

· Land degradation (soil erosion, soil compaction, fertility decline, salinization and alkalization)

· Land contamination

· Landslides, soil creep, stone fall etc.
	Policy Issues
· Weak land administration and regulation 

· Lack of clear policy and planning framework on land use, 

· Inadequate legislation,

· Limited awareness of rights and responsibilities by land users;

· Poorly defined institutional responsibilities.


Forestry

42.
The primary forested areas in Armenia are in the north, northeast (62 percent) and south (26 percent), while the central part of the country is almost woodless.  Of the total forest estate of 485,000 ha, about 70 percent is with forest cover, where beech oak and hornbeam together represent 85 percent.  The remainder is coppice forest and shrub forests, which are unsatisfactorily stocked and degraded. The success rate of natural regeneration as well as reforestation programs has been low, mainly due to grazing pressure.  Estimates of standing volume are unreliable.  Currently, a field based forest inventory, financed by the Government of Sweden, is in progress and should be completed in 1998.

43.
Forests are a source of timber, fuelwood, non-wood forest products and game meat for a large number of people whose salary levels are inadequate for household requirements.  Particularly in rural areas, forests have been of great importance for people’s survival and well being in recent years.  The energy crisis caused considerable  degradation of forest areas, as about 50 percent of household energy during the past five years has come from fuelwood. (including roadside poplars).  Improper road planning and construction has been damaging the landscape and soil along the road corridor, sometimes creating landslides and slips.  Heavy timber trucks cause road damage (ruts and holes), thus interfering with drainage patterns.  Forest machinery and equipment is outworn and outdated, suffering from a lack of spare parts and maintenance.  In addition, machines are poorly adapted to demanding forest conditions. Terrain transportation is largely based on manual methods (dragging), especially on downward slopes. There is no integrated pest management, so that planted monocultures invite damage by insects and fungi for which there is no preparedness.  Only chemicals are currently used to control forest pests.

44.
In general there is little regulation of activities and little record keeping.  Many logging removals are illegal and the amount of total fellings is not known, while increased fellings threaten forest genetic resources, especially pine forests.  Since forestry managers carry out both protection and production, a clear conflict of interest arises, aggravated by unclear definition of needs and options.  There is a need to review the network of protected areas and integrated planning of reserves and land use.  No extension service for farmers is in place, and the entire concept of farm forestry and agro-forestry is undeveloped.

	Box 7. Main Forestry Related Problems and Issues 

	Main Issues
· Large areas in need of reforestation;

· Potential of fruit and nut trees is under-utilized,

· No extension service to farmers, 

· Degradation of forest;

· Forest machines and equipment is outworn and outdated;

· Improper road planning and construction;

· Low success rate of natural regeneration and reforestation programs.
	Policy Issues
· Weak forest management

· Weak enforcement mechanism..

· Inadequate forest resources data;

· Forestry managers carry out both protection and production causing conflict of interest ;

· Little social and local awareness of the need for forest conservation

· No proper monitoring of the utilization of non-wood forest resources

· Inadequate trained staff in forestry


Biodiversity

45.
A wide variety of habitats are found over the small territory of Armenia, including deserts, semi-deserts, mountain meadows and steppes, forests, wetlands and alpine lakes.  Due to its position at the junction of three completely different biogeographic regions, the Caucasian, Iranian and Mediterranean floral regions, and because of  the mountainous nature of its landscape, the country boasts the highest biological diversity and greatest number of endemic species of plants and animals in the Caucasus Region.  Armenia lies at the heart of one of the world’s most important areas of origin of domestic plants.  Hundreds of species of wild relatives of domestic crops, such as the ancestors of wheat, barley, rye, oats, and several fruit trees, such as grape and wild pear, are found in this region of the Caucasus.  These plant genetic resources have long been recognized as having a unique and global importance for the conservation of agro-biodiversity. However, many of the endemic plants and relict species are now found only in small areas, and their limited ecological flexibility (i.e. ability to adapt to a changing environment) exposes them to the risk of extinction as a consequence of human activities.

46.
Significant populations of animals of international conservation importance are also found in Armenia, including leopard, striped hyena, brown bear, wolf, wild cat and the mufflon, which is thought to be the wild ancestor of all domestic sheep.  Armenia also lies along one of the main bird migration routes, and hosts 349 species of birds.

47.
Biodiversity conservation should be seen as a regional, Trans-Caucasian problem (with international implications).  The distribution and relative importance of sites along bird migration routes has to be reassessed in view of the significant changes that have occurred in the Lake Sevan basin.  Wetlands habitats, once abundant along the lakeshores, no longer support large numbers of migrating birds as happened in the past.  Three main areas have been identified in Armenia as being of international importance as stopovers along the bird migration routes.  These are the remnants of wetland habitats along the former Lake Gilly basin, the artificial water reservoirs and fish farms in the Ararat Valley, and the Arpa Reservoir in northwestern Armenia.  The national protected area system is strongly biased in favor of forest habitats, leaving other important habitats under-represented, particularly wetlands.  Recent rates of disappearance of wetlands are very high: in Ararat Valley alone, 1,500 km2 of swamps have been drained and transformed into agricultural land

48.
Important forest areas also run across the mountain ranges between Armenia and Georgia.  The area located between the Dilijan State Reserve in Armenia and the Borjomi Reserve in Georgia in particular is of high conservation importance.  This area has been proposed for the creation of a Wildlife Corridor by the Nature Protectors’ Society of Armenia.  Several forest species, once widespread in Armenia, are now limited to these forests, and a further fragmentation of their habitat would pose a serious threat to their survival.  These include the brown bear, wolf, wild cat and several species of forest and mountain steppe birds of global conservation importance.  The mufflon population, once moving freely across the mountain ranges, is currently divided into three distinct groups, which have no contact due to existing physical barriers along the national borders of Armenia, Turkey and Azerbaijan.  This lack of contact and consequent exchange of genetic material will eventually result in inbreeding and weakening of the isolated groups, thus increasing the chance of total extinction.  An area has been proposed by the Nature Protectors’ Society of Armenia to create an international protected area, political situation allowing, safeguarding the habitat of this and other important species.

49.
Armenians have always benefited and made use of their flora and fauna as sources of food, medicine, pasture and game meat.  The high number of wild relatives of domestic crops and fruit trees found in Armenia represents a unique source for the improvement of cultivated plants, and in consequence these resources have a high potential economic value.  Other economically significant plants include highly palatable fodder plants for livestock, wild edible plants used in various traditional dishes and salads or processed by roasting, drying or pickling, medicinal plants, aromatic plants, plants valued for honey production and plants used for dyeing of rugs.  Economically important groups of animals include the fish of Lake Sevan and some species of snakes, collected alive from the wild and used to obtain poison for medical uses.

50.
Environmental pollution and human pressure threaten  the biodiversity of Armenia either directly or indirectly. Principal point sources of pollution include mining plants, metal, chemical and service industries.  Non-point sources are linked to the intensification of agriculture and consequent pollution of water bodies. An important source of pollution is mineral waste from copper, molybdenum and gold mines, which is mostly stored in open-air deposits,  subject to frequent leakages. Although most industrial enterprises, formerly the major source of pollution, are now inactive, the effect of prior pollution is still present.  Non-point sources of pollution have directly affected the biodiversity of agricultural and forest habitats through loss or decrease in weeds, pests and microorganisms, and the gradual modification, degradation and disappearance of their natural habitats have indirectly affected other species.  The main cause of pollution is an excessive and uncontrolled use of fertilizers and organic and inorganic chemicals on agricultural and forestlands.

51.
The conservation of Armenian species is reviewed and discussed in the Red Data Book on Endangered Species of Flora and Fauna of Armenia published in 1987 and 1990.  Due to lack of resources, the Red Book is based mainly on population estimates, rather than actual field surveys and reliable counts.  Lack of an adequate legal and institutional framework for biodiversity conservation, and the absence of an up-to-date database severely restricts the ability of MoNP to design and implement effective measures to conserve biodiversity.  Essential conservation activities are constrained by lack of financial resources, and the planning and operational capacity of headquarters and field staff at all levels need to be upgraded.

	Box 8. Main Biodiversity Conservation Related Problems and Issues.

	Main Issues
· Point sources pollution from mining plants, metal, chemical and service industries;

· Non-point sources of pollution from fertilizers and organic and inorganic chemicals on agricultural and forestlands.
	Policy Issues
· Lack of adequate and legal framework

· Lack of adequate and updated information data bases

· Lack of planning and operational capacity

· Lack of financial resources

· Inadequate organizational structure,

· Lack of clear management guidelines for protected areas.


C.
Current Environmental Management

52.
The Armenian environmental management consist of three main components: environmental policy, legislative framework and administrative structure (the institutional capacity).  Environmental policy is a process of identification of the priority goals and actions to achieve the goals.  The legal framework and administrative structure serve for leveraging the policy instruments in to the reality.  These three components are functioning in inter-action and a crises in each of them influences effectiveness of other components.
Policy Setting

53.
Efficient environmental management is driven by an integrated, goal driven environmental policy which is consistent with sectoral and national development goals.  This entails the development of an appropriate legal framework, capable administrative structure and streamlined decision-making process.  For the policy to function effectively, adequate enforcement mechanisms and sanctions must be in place.  Equally important to an overall policy is to create a continuous policy process.  Preparation of coherent environmental policy has not been the priority task during the transition period in Armenia.
54.
A number of attempts at sectoral level has been made to develop policies.  A limited water policy has been developed and a forest policy was adopted in 1996 with the purpose of satisfying objectives related to environmental protection, economic utilization, rural development and land use.  A forest strategy was prepared with the assistance of the Food and Agricultural Organization (FAO).

55.
It should be noted that development of an environmental policy has also bee hampered by lack of adequately compiled and analyzed environmental information.  Also, as long as accurate and timely information is not available in a regular manner, decision making as well as monitoring and enforcement becomes impossible.  In particular, there is lack of knowledge of areas that need protection and areas with certain specific nature qualities.

	Box 2. Main Policy Issues.

	· Lack of a coherent environmental policy;

· Lack of accurate and timely information on environmental problems

· Lack of adequate an updated information base on biodiversity and natural resources, particularly on the status of important habitats and endemic, rare and endangered species.


Legal and Regulatory Framework

56.
A good environmental law is a one that reflects the environmental policy, is consistent with overall legal framework and is feasible to implement.  The Armenia, as an environmental policy is not yet in place, environmental laws are used instead of a policy.

57.
Currently, Armenia has an “umbrella” environmental law consisting of the Bill on Principles of Environmental Protection, complemented by a vast group of media-specific and field-specific laws and "codes."  The Bill of Principles establishes obligations of the state to guarantee a safe and healthy environment and formulates principles, approaches, and instruments that should be used to fulfill the obligations.  This causes the environmental legal framework to be unclear, inconsistent, fragmented and with gaps.  The bills and regulations fail to consider the capacity of the administrative structure and feasibility of implementation, therefore causing difficulties with implementation and enforcement.  On the other hand, the main problem with the Bill of Principles is that it is more of a policy document than a legal document.  In addition, some of the principles and objectives do not fit into real situations making it unfeasible to implement.  Also, very few of the principles have been incorporated into sector specific laws and regulations.  The bill making progress is cumbersome, dominated by the executive branch, with poor financial and economic justification, week participation of non-governmental sector and absence of timely and adequate information of the bill during and after its passing.

58.
Armenia is a signatory to a number of international environmental agreements. Relevant to Lake Sevan are: (a) United Nations Convention on Climate Change; (b) the “Ramsar Convention” on Wetlands of International Importance Especially as Water Flow Habitats; (c) the “Rio Convention” on Biodiversity; (d) United Nations Convention to Combat Desertification; (e) Agreement of Cooperation in the Sphere of Ecology and Environmental Protection; and (f) FAO International Code of Conduct in the Distribution and Use of Pesticides.  Membership in environmental international conventions has been a political objective to join the international community rather than articulation of readiness to solve global and regional environmental problems.  Most often, the obligations of international conventions have not been seriously analyzed and incorporated into domestic policies, laws and regulations.

59.
A large number of laws and decrees regulate water use. A complex system of water quality standards, norms and ecological passports is in place
. Water user fees are charged to commercial enterprises, water utilities, and irrigation water users and industries and wastewater utilities are charged water pollution fees.  The Lake Sevan National Park is managed through a zoning system which defines permitted activities (protection, recreation, and economic) within each zone. Fishing in Lake Sevan is controlled through a fishing license system established in 1996 under which catch quotas and gear restrictions are specified.  Decisions pertaining to the quantity of water to be released from Lake Sevan for irrigation purposes are made annually by the Government Council together with the presentation of the Annual Program on the Social and Economic Development of Armenia.  The water legal framework has the same difficulties as the rest of the environmental legislation, unrealistic and/or undefined policy goals, excessive reliance on command and control mechanisms, obsolete standards, insufficient economic instruments and failure to consider capacity of the administrative structure and difficulties with enforcement.

60.
The Bill on Atmosphere Protection is also a rather general policy oriented document supplemented by a significant number of decrees.  Currently, approximately 100 regulations are in force from the time before the bill was passed.  The Bill introduces air protection programs, emission standards, a national register of polluters, monitoring requirements for air polluters, mechanisms for litigation, etc.  The pollution control system is a remainder from the Soviet time based on maximum permissible concentrations and maximum permissible emissions. Based on this, emission permits (ecological passports) are issued.  Based on the annual estimated emissions, polluters pay an annual pollution fee to the state budget.  Enterprises can compensate for a above limit period in one time by polluting less in the following time period.  Same problems as with water.

61.
The Land Bill , again more of a policy document is complemented by a number of decrees.  The main problems with the land legal framework are: (i) the centrally driven land categorization system often is in conflict with the system of land master plans executed by regional and local governments; (ii) the obligations of owners to protect land are unrealistic and impossible to enforce, in addition, the Bill of Land is very strict in depriving ownership if an owner fails to protect the land; (iii) absence of adequate information base and sale mechanisms and practices inhibits the development of a land market; (iv) absence of a legislative ground for a master land planning and zoning difficult the use of important land protection instruments.

62.
Natural resources management are regulated through the Forest Statute (1994) and the Law on Specially Protected Territories (1991).  However, the lack of associated regulatory instruments, represents a significant constraint to the effectiveness of these laws.  MoNP is currently preparing a “Law on Flora” and “Law of Fauna.”  These laws will incorporate the principles, approaches and norms that regulate the conservation, sustainable use and monitoring of flora and fauna as well as international cooperation and commitments.

63.
The Law on Specially Protected Territories defines four categories of protected areas in Armenia.  State Reserves, State Reservations, National Parks, and Nature Monuments.  The protected area network covers a total area of approximately 1,416 km2, representing about five percent of the national territory.  When including the Sevan National Park, the total protected areas cover about 3,116 km2, or ten percent of the national territory.  Nevertheless, only a small portion of the State Reservations has actually been established on the ground.  The existing network of protected areas includes sites of high global and regional conservation importance, and some of these have been preserved in relatively good conditions.  Lack of adequate legislative framework represents a significant limit to the effectiveness of the whole protected area system, and many reserves have not been formally established.  Management structure and lines of responsibility are not very clear to most staff on the ground.  Activities occurring within the limits of existing protected areas are in many cases not consistent with the sites’ management objectives.  E.g. the industrial and urban development occurring inside the State Reserve of Dilijan, which in theory should enjoy the highest degree of protection.  However, some important Armenian protected areas, such as the Khosrov and Erebuni State Reserves, have enjoyed a significant degree of protection throughout the Soviet period until present time.  The Khosrov reserve is known to be one of the oldest conservation areas in the world, its establishment dating back to the IV century a.d.  The nature protection legislation fails to comply with declared goals mainly because of an excessive reliance on command and control instruments.  Biodiversity protection has no economic instruments but relies on a number of regulatory instruments for protected areas designation including zoning and restrictions.

64.
A forest code came into effect in 1994.  Currently deficient in respect of the ownership of forest on privately owned or controlled land, and also need elaboration in respect to forest land use and grazing.  The forest code is based on presumption that forests in Armenia do not have a productive function.  Reality however, is different.  Tree cutting is and has been a regular part of the forest utilization.  An absence of a legal base for production of wood has resulted in intransparent and uncontrolled tree cutting and has caused a conflict of interest in forest management.

65.
Finally, the legal framework for waste management is incomplete, inconsistent and unclear.  The rights and obligations of waste producers, dump managers, transporters, and agencies responsible for solid waste management are scattered among various bills and regulations.  No legal ground for obligations and responsibilities of key players.

	Box 3. Main Legal Issues.

	· The main environmental law (Bill of Principles) is  more of a policy document than a legal document;

· The environmental legal framework is unclear, inconsistent, fragmented and with gaps;

· The environmental legislation is based on excessive reliance on command and control instruments;
· Disintegrated pollution control system, suffering from lack of transparency and consistency between broad national and sectoral development goals;

· The bills and regulations fail to consider the capacity of the administrative structure and feasibility of implementation causing difficulties with implementation and enforcement.

· Few of the principles of the environmental law have been incorporated into sector specific laws and regulations.

· The water and air related legal framework is largely undefined, has excessive reliance on command and control mechanisms, obsolete standards, insufficient economic instruments and fails to consider the capacity of the administrative structure thus causing difficulties with enforcement;
· Ineffective land master plans;

· Inadequate legislative and regulatory framework for protected area systems and biodiversity protection;
· Incomplete, inconsistent and unclear legal framework for waste.


Institutional Setting, Administrative Framework

66.
The environmental administrative framework in Armenia consists of the Ministry of Nature Protection (MoNP) and the regional environmental ministries which refer to the MoNP.  In addition, the Ministry of Agriculture and the Ministry of Health, with their networks of regional agencies carry out some responsibilities regarding natural resource utilization and pollution control.  The central agencies are responsible for policy development and drafting of regulations.  The MoNP through its functional divisions, is entrusted with the responsibility for enforcing existing environmental legislation.  In addition, the Ministry of Finance and Economy, Ministry of Interior and Ministry of Justice have responsibilities in regard to environmental enforcement.  MoNP also has the responsibility to oversee the activities of other relevant ministries, to ensure enforcement of existing environmental legislation.

67.
Forest protection is implemented through the Hayantar State Forest Service, consisting of 31 forest enterprises.  Hayantar is responsible for all forestry related activities including advisory services, plant production, forestry planning and operations, public and technical information, forestry statistics.  Current management of forest resources have major problems.  Hayantar's budget is created based on income from tree cutting, causing a serious conflict of interest between the objectives reflected in the Forestry Bill and budget incentives of Hayantar.  In addition lacks not only in financial resources but in capacity for modern forest management and monitoring and enforcement.

68.
The environmental administrative framework in Armenia encounters typical problems for a new sector ministry such as lack of coordination and integration.  The current institutional arrangements related environmental and natural resources management in Armenia are unclear and inefficient mainly due to conflicts of interest and overlapping authorities among various government entities.  Organizational capacities are not well matched with their assigned responsibilities, and agencies do not share tasks or information.  As an integrated environmental policy is lacking, few formal mechanisms exist for cross-sectoral coordination.  Cooperation between concerned ministries and authorities is inadequate and regional cooperation is non-existent.  An environmental administration, characterized by a strong vertical management structure with limited authorities for the regional agencies.  The rigideness of this structure, combined with lack of technical and managerial capacity and financial resources has led to a significant fragmentation of environmental management in Armenia.

	Box 4. Main Institutional Issues.

	Main Issues
· Little intersectoral collaboration on environmental health issues

· Environmental norms and standards (including health) very strictly defined, but lack proper monitoring and enforcement

· Low effectiveness and efficiency of environmental research and analysis institutes and facilities


Environmental Education and Research

69.
A number of institutions in Armenia possess considerable experience in applied research (i.e. the various branches of the National Academy of Science and the Yerevan State University).  However, during the past 15 years most research activities have been dramatically curtailed by the general economic crisis (i.e. obsolete and poorly maintained equipment, limited contacts with international sources of information and lack of recent scientific publications and educational material in Armenian or Russian.)  Research institutes lack the financial resources to develop adequate research programs, update their information base, and publish results of their work.  The Ministry of Nature Protection and other ministries entrusted with the implementation of environmental law and regulations rely heavily on the research institutes for collection and analysis of data.

70.
The study of natural sciences is part of the national curriculum for secondary schools.  While ecology or nature conservation are not specifically mentioned in the curriculum, most primary and secondary schools organize field trips and visits to protected areas or botanical gardens.  However, lack of trained educators and suitable teaching materials makes environmental education in primary education rudimentary at best.  Conservation and sustainable use of natural resources is part of the curriculum at the faculties of biology, geography and chemistry of Yerevan State University, the National Pedagogical Institute, the Agricultural Academy and a number private higher education institutes, including the Yerevan University of Economics and Law, the Armenian Sector of the International University of Environmental Policy and “Haybusak” Private University.  However, lack of technical and financial resources keep education very theoretical disabling field studies and visits.

	Box 5.  Main Environmental Education Issues.

	Main Issues
· Lack of resources for research;

· Lack of trained educators;

· Need for educational plan, curriculum and materials;

· Need for educational field trips and visits to protected areas.


Public Environmental Awareness

71.
The perception of environmental issues in Armenia is not very favorable at this time and the environment in general is not perceived as very important.  Little social and local awareness is exhibited of the need for conservation, and few efforts are made to preserve the natural resources base.
72.
During the Soviet period, a number of NGOs were active in the field of nature conservation and environmental awareness, most of whom were created and managed by scientists and experts from Armenian universities.  Approximately 2,000 NGOs are currently registered with the Ministry of Finance and Economy.  However, only a few of these are active
 and fewer still have adequate experience or qualified human resources in the fields of applied biological research, conservation and environmental awareness.  Key members of the principal NGOs have been involved informally in government policies and decisions on environment and conservation issues, but their involvement was as individual experts in specific fields, called upon when needed for technical advice by the relevant ministry.  The role currently assumed by Non-Governmental-Organizations (NGOs) in the field of biodiversity conservation, education and public awareness is severely constrained by lack of financial resources.  It is recognized that these organizations should play a more active role, especially in the fields of environmental awareness, education and ecological research and monitoring, but there is both a lack of know-how and of financial resources.

73.
Apart from the NGOs and the emerging civil society, a good deal remains to be done in the field of general public awareness, the organization of public information campaigns on both general and specific environmental issues, the sensitization of professional groups, politicians and decision makers and the development of public consultation and participation mechanisms.  These have formed part of the developmental process through which the National Environmental Action Plan was created, but they need re-enforcement and consolidation during the implementation period.  For this reason, they feature as an important, independent strand within the phased implementation program.

	Box 6.  Environmental Awareness, Main Issues.

	· Lack of public awareness and commitment to environmental issues;

· Lack of financial and human resources;

· Weak environmental NGO's.


D.
National Environmental Action Plan - An Overview 

Rationale for Intervention 

74.
If the value of Armenia's natural resources is to be maintained on a sustainable basis in the future, it must be more effectively managed and protected than in the past.  The untenable loss of economic and strategic values, threats to human health and wellbeing, and the degradation of ecological values, provide a strong rationale for intervention.

Economic and Strategic Values

75.
No formal plan or institutional arrangements exist for natural resource management, and there is no strategic plan for resource use.  This is particularly marked in the field of energy production, distribution and conservation. Land use and management is undisciplined, and land use strategies have not kept pace with rapid privatization. Pollution impact on human health is causing increasing costs for the healthcare system.  While a revival of economic activity is anticipated, adequate preparations have not been made for the impact that renewed industrial and technological growth will inevitably have.  Integrated planning for sustainability has not been attempted in such fields as water resource management, land use, including forestry, biodiversity and waste management and clean technology development.  Few attempts have been made to apply economic instruments to planning for such issues as transport policy, industry and energy development, and tariffs for environmental protection.

Ecological Values

76.
Although industrial pollution is currently restricted by the decline in economic performance, air pollution is increasing from mobile and domestic sources.  The water distribution network has deteriorated badly throughout the country, and soil clean-up operations are necessary. The disposal of solid waste is not controlled, and there is no regulatory base for the disposal of hazardous waste.  In spite of Armenia’s leading position with regard to biodiversity, there is little awareness or understanding of the nature of biodiversity conservation. New approaches to forestry management are required, following the damage to forests experienced as a result of recent energy crises.

Development of the Action Plan

77.
The drafting of Armenia’s first National Environmental Action Plan and the development of a process for national environmental management was initiated in 1996.  The Government of Armenia was provided a grant from the World Bank’s Institutional Development Fund (IDF), and the Governments of Denmark, Finland, the Netherlands, Norway, Sweden and Switzerland made available additional funding for foreign experts.

Preparatory Process and Methodology

78.
Sectoral working groups, consisting of local experts assisted by international consultants, were established for specific subject areas:

· Institutional and Regulatory Issues (Working Group 1);

· Environmental Health (Working Group 2);

· Air Quality and Air Protection Management (Working Group 3);

· Water Quality and Water Resources Management (Working Group 4);

· Solid and Hazardous Wastes (Working Group 5);

· Land Resources, Land Use, Protection and Management (Working Group 6);

· Forestry (Working Group 7); and

· Conservation of Biodiversity (Working Group 8).

79.
The working groups collected all relevant information, identifying and describing problems with the aim of defining objectives and proposing sectoral actions.  Various meetings were convened around the country with key stakeholders, including representatives from ministries, other government institutions and local governments, as well as fishermen and farmers.  Consultations were also held with representatives of Armenian academic organizations, research institutes and non-governmental organizations (NGOs).  These meetings were held to identify and prioritize issues of importance as well as to design appropriate actions.  The views expressed by this broad range of stakeholders were considered in formulating the objectives and the Action Plan.

Identifying Priority Problems

80.
Problems identified in the Action Plan by the working groups were evaluated and prioritized in order to focus on the most important problems. Priorities were determined by: (a) impact on economic productivity and efficiency; (b) impact on human health and well-being; (c); impact on eco-systems, (d) spatial extent of the problem; and (e) urgency of the problem.

81.
Three main priority problem areas were identified: (a) media specific pollution problems (air, land and water pollution); (b) overexploitation of natural resources and threatened ecosystems (including over utilization of water, land, and forestry, and depletion of biodiversity); and (c) environmental health problems and hazards.  However, it is important to acknowledge that priorities will change over time and the Action Plan must be continuously updated to respond to changing needs.

Review of Complementary Proposed Projects

82.
The working groups identified and reviewed a series of complementary project proposals, which have served as “building blocks” for the development of the Action Plan.  These proposed projects are broad in their scope and often include a number of sub-activities.  Following the establishment of priorities and an evaluation of alternatives for phased implementation, the working groups consolidated them into an Action Plan.

Goals and Objectives of the Action Plan

83.
The primary objective of the Action Plan is to provide an overall strategy for integrated environmental management in Armenia, which optimizes the utilization of the country’s natural resources with respect to environmental sustainability and economic efficiency.  More specifically, the Action Plan aims to establish an enabling policy and regulatory environment for efficient environmental management; improve the capacity of institutions, communities and individuals to manage the environment in a sustainable way; mitigate and prevent environmental problems caused by air, water and land pollution; and provide efficient systems for environmental monitoring and regulatory enforcement.

Defining Priority Actions

84.
After the various working groups had developed potential strategies and actions, these were evaluated against a set of criteria, in order to select the most effective and appropriate for achieving the objectives of the Action Plan. Actions focused on mitigation or prevention were prioritized in relation to:

· Financial requirements and cost-effectiveness (cost of the strategy, and the least expensive means to achieve the objectives); 

· Institutional implementation capacity (ability of existing institutions to achieve results); 

· Compatibility with Government policies, economic plans and legal framework; 

· Level of support (acceptability of the strategy to technical experts, government decision makers, the public and NGOs); 

· Sustainability (ability of the strategy to achieve objectives on a long-term basis); 

· Immediacy (time factor for achieving the results); and 

· Cross sectoral integration (when the proposed strategy has secondary synergistic effects, concerning a problem issue other than the one it is designed to address).

85.
Strategies and actions related to policy measures, regulatory and economic policy instruments, institutional actions and capacity building, and investment actions were divided into four phases which all would be supported through a wide range of public information activities.

· Phase I - Projects which are considered to be pre-requisite to a successful implementation of the Action Plan;

· Phase II - Projects that can be incorporated into ongoing programs with limited cost; 

· Phase III - Low to medium cost projects that are prerequisites for more substantive development programs; and 

· Phase IV - Major investment projects for which insufficient information is currently available to assess their technical or economic feasibility.
86.
The various criteria, objectives and action groups are summarized in Box 10.

	Box 7. Development of the Action Plan - Criteria, Objectives and Actions

	Criteria for Prioritizing Problems
	Priority Problem Groups
	Objectives of the Action Plan
	Criteria for Prioritizing Actions
	Priority Action Groups

	· Impact on economic productivity and efficiency

· Impact on human health and well-being

· Impact on eco-systems;

· Spatial extent of the problem;

· Urgency of the problem.


	· Media specific problems (including air, land and water pollution);

· Overexploitation of natural resources and threatened ecosystems (including over utilization of water, land, forestry and depletion of biodiversity);

· Environmental health problems and hazards.
	· Providing overall strategy for integrated environmental management

· Promote optimal utilization of natural resources for sustainability and economic efficiency

· Prevention and mitigation of environmental problems

· Providing efficient framework for environmental management;

· Establishing public understanding and commitment


	· Financial requirements and cost-efficiency

· Institutional implementation capacity

· Compatibility with government policy

· Sustainability

· Immediacy

· Cross sectoral integration

· Public understanding and commitment
	· Policy measures

· Regulatory measures

· Institutional actions (capacity building)

· Investment actions

· Public awareness and support  creation


Discussion of Costs and Benefits

87.
The activities identified by the Action Plan yield a variety of economic and environmental benefits.  In general, the flow of benefits generated by natural and environmental resources can be classified as direct consumptive and non-consumptive benefits.  The direct use benefits are derived form the extractive uses of natural resources, such as various timber and non-timber products, clean water, agricultural land, etc.  Economic evaluation of consumptive benefits is quite straightforward since markets determine prices and quantities are observable.  In addition to the consumptive benefits, conservation of natural resources provides also a flow of non-consumptive benefits.  Benefits associated with non-consumptive use of natural resources are associated to the ecosystem's life-support services that may in turn generate consumptive benefits (i.e. final environmental goods).  For example, forest and wetland ecosystems in Armenia provide valuable watershed protection functions such as maintenance of freshwater hydrology, prevent of soil erosion, and mitigate pollution from industrial and agricultural sources.  The economic evaluation of the benefits from non-consumptive uses of natural resources is difficult, unless we know the ecosystems production function, which are generally unknown.  In addition, natural and environmental resources provide direct utility to people by providing recreational amenities such as hiking, sport fishing, and bird watching.

88.
Several activities proposed by the Action Plan produce significant non-consumptive benefits related to the development of human capital, knowledge transfer, establishment of regulatory and advisory authorities and revised legislation, which may or may not produce direct benefits.  Examples of benefits are increased local revenues from eco-tourism activities, enhanced employment opportunities for Armenian technical experts and for workers in various construction activities.

89.
Most consumptive and non-consumptive benefits generated by the natural resources in Armenia are consumed locally.  However, a large share benefits are distributed at the regional or global level, although but the cost of provision them is occurs at the local (country) level.  For example, Armenia hosts a wide variety of pristine ecosystems that provide habitat for a numerous regionally and globally endangered species, such as leopard, striped hyena, brown bear, wolf, wild cat and mufflon.  Armenia lies also along one of the main bird migration routes. Conserving the resting and feeding habitats to migratory birds generates thus significant transboundary benefits.  In addition, Armenia lies in the heart of one of the world’s most important areas of origin of domestic plants.  Hundreds of species of wild relatives of domestic crops, such as wild ancestors of wheat, barley, rye, oats, and several fruit trees, such as grape and wild pear are found in this region of the Caucasus.  These plant genetic resources have long been recognized as having a unique and global importance for the conservation of agro-biodiversity.

90.
Majority of the proposed investment projects includes significant training and capacity building components. Benefits derived from project implementation will therefore include upgraded national capacity and knowledge transfer to government and non-government institutions, in the fields of protected area planning, management, conservation of plant genetic resources, environmental law, diversity and ecological survey and monitoring techniques, ecological data management and GIS, land use planning, management and administration.  As a result, relevant ministries will gradually acquire the capacity to address urgent issues such as environmental degradation, unsustainable use of natural resources, and loss of biodiversity.

91.
By taking adequate steps towards the conservation of important habitats and species, the Government of Armenia will achieve national objectives, but also fulfil its obligations towards the international community, with regard to the environmental conventions to which it is a signatory.  Table ___ presents the principal consumptive and non-consumptive benefits associated with the activities identified in the Action Plan.  When feasible, the quantitative assessment is presented along with the qualitative evaluation of various environmental benefits.

Table….
	Projects
	Qualitative benefits
	Quantitative benefits

	Institutional projects
	Development of human resources; improved administrative efficiency; reduced deadweight cost of regulations; increased incomes through sustainable use of natural resources; increased quality of life from improved environment
	Not quantified

	Air pollution
	Improved health from reduced TSP and lead pollution; increased amenity values and biodiversity
	Reduction of TSP and lead concentrations potentially yields economic benefits of US$59 million per year based on conservative dose response coefficients

	Groundwater protection
	Improved health
	The benefits from improved health are estimated to US$370,000 million. Cost of clean-up projects US$400,000.  

	Water supply in priority towns
	Improved health
	The Net Present Value (NPV) of benefits potentially varies from US$68-226 million at 12% and 3% discount rate respectively

	Potable water related projects
	Improved health, quality of life, conservation of scarce water resources/ increased economic efficiency
	NPV of benefits over 30 years range from US$285 million to US$583 million at discount rate 10% and 3% respectively

	Water logging
	Increased agricultural production, improved health
	Not quantified

	Regional lack of water resources
	Increased availability of water will enhance regional economic development and improved water supply
	Not quantified

	Increased domestic water use awareness
	Increased efficiency of water use
	NPV of the benefits over 30 years ranges from US$29 to 59million with discount rate of 10% and 3% respectively.

	Management of land resources
	Productivity increases associated with clear property rights and sustainable management of land resources.
	Implementation of sustainable land management practices is expected to increase crop yields by 50% over five year period

	Waste management
	Improved health, increased amenity values
	Not quantified

	Forest resources
	Reduced soil erosion; mitigation of flooding effects; improved biodiversity conservation; water catchment stabilization; increased incomes from fuelwood and timber production; non-timber products;
	Improved forest management and improved forest infrastructure is expected to increase the annual value of forest harvest from US$1.2 million to US$7.9 million in gross terms.

	Biodiversity conservation
	Improved watershed protection; maintenance of freshwater hydrology; improved protection of habitats for endangered species; improved protection of migratory bird habitats; improved recreational amenities and increased revenues from eco-tourism; revenues from bio-prospecting agreements with international firms
	Not quantified


92.
Significant level of national and global environmental benefits imply that appropriate steps must be taken towards the conservation and sustainable management of biodiversity and natural resources in Armenia.  The proposed actions result in an improved quality of life for the Armenian people, by positively affecting sectors such as health, education, local and national economy, recreation and tourism.

93.
It should also be noted, that in often cases no clear separation can be made between conservation and development activities.  As a result, the design of the projects must integrate the national and sectoral development goals with environmental protection objectives.  For example, development of eco-tourism, and the sustainable use of natural resources around protected areas should produce direct benefits for the local economies.  Conservation of valuable natural habitats and development of basic infrastructure in the protected areas will add to the number of attractive tourist destinations within the country, thus enhancing the tourism potential of Armenia.  Therefore, single-purpose projects with narrow development goals will most likely fail or produce undesirable effects.

E.
Action Plan Components

Integrated Environmental Management and Key Elements of the Action Plan

94.
In order to efficiently and sustainably manage the environment, the Government of Armenia needs a comprehensive environmental policy.  This Action Plan provides an overall "manual" for various management activities identifying a number specific areas that together form the basis for an effective environmental policy.  The common enabling factor for successful environmental management is cross sectoral integration with full stakeholder participation.  The Action Plan has identified the basic policies that have to be in place before integrated management is possible.  It also proposes a number of legal and regulatory reforms along with actions that would enhance the operational capacity of the involved institutions.  These actions are complemented by a number of priority investments to prevent and mitigate pollution and promote efficient resource utilization.  All activities are supported by extensive public awareness and dissemination of environmental information.  The Action Plan supports activities in the following key areas: 

· Policy and program development;

· Legal and regulatory reforms;

· Institutional strengthening and capacity building; 

· Priority investment activities related to pollution prevention and mitigation, and efficient and sustainable resource allocation and utilization;
· Environmental awareness and education
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Detailed descriptions of the proposed activities can be found the eight working group Sector Reports.
Policy and Program Development

96.
The common objective of these activities is to: (a) strengthen the country’s capacity to develop and implement environmental policies; (b) integrate sectoral environmental policies into economic reform process; and (c) increase the Government of Armenia's commitment to address environmental issues.  The main objective is to provide a policy that could develop the management structure so as to create a system capable to identify environmental priorities and translate those priorities through bills, regulations and administrative framework into actions, which will adequately address the problems and prevent new ones.  In addition, to develop integrated policies a number of supporting studies are needed:  In addition, accurate information about the state of environment is crucial for sound policy decision as well as effective enforcement of environmental policies and regulations.  Accurate information is also key to public awareness, which forces policy makes and polluters to take environmental concerns into consideration.  Priority policies to be developed are:
· Development of an Integrated Water Resources Master Plan (IWRMP). In order to ensure optimal allocation of water resources over there is a need for comprehensive and Integrated National Water Resources Management Plan (IWRMP) to address short-term needs during economic restructuring and long-term economic and environmental goals in water resources use planning.  The IWRMP would form the basis for detailed inventory of water resources and uses and evaluation of alternative water management strategies.  Activities to be carried out in conjunction with the integrated plan include (a) drinking water planning entailing inventory and assessment of existing potable water treatment plants and distribution networks followed by planning and design of water supply system improvements.  This would include a management and protection plan for groundwater springs; (b) wastewater treatment planning; and (c) assessment of water logging in the Ararat valley.  The wastewater treatment planning would entail identification of priority sites for inventories based on comprehensive cost-benefit analysis.
· Development of an Integrated Land Use Master Plan.  The Land Use Master Plan would comprise a zoning of the country into areas with similar sets of constraints and potentials where particular land use options for agriculture (cropping), animal husbandry, forestry and industrial and residential use are possible.  The Land Use Plan would form the logical framework for land use policy across different forms of ownership, taking into account of the country's endowment of land resources.  In addition, land development plans would be prepared at municipal (Marz) level.  Activities to be carried out include: (a) baseline surveying and mapping of land and soil conditions; (b) inventory and strategic planning of industrial sites including determination of past and future liabilities for contaminated soil; and development of financial mechanisms to clean up pollution at industrial sites; (b) development of a land pollution mitigation program that determines priority areas for reclamation; (c) development of a solid waste management policy that includes monitoring and regulatory tools for waste management and identifies alternative waste treatment strategies.  Activities include feasibility studies for waste management in urban areas.
· Development of a Forestry Policy.  To develop a comprehensive forestry policy that takes into consideration all potential forest uses including commercial use and protection.  The immediate objective is to design effective environmental and biodiversity management plans, monitoring systems.  Activities to be carried out include: (a) forest inventory; (b) design and implementation of a comprehensive biodiversity survey; (c) preparation of local integrated forest management plans that would take into account both agricultural production and biodiversity conservation objectives; (d) preparation of watershed management plans; and (e) development of a urban forestry management system.

· Development of a  National Protected Area System. Development of an integrated system of protected to ensure the conservation of existing biological resources in Armenia.  Specific activities would include integrated planning and zoning schemes, including conservation of representative natural habitats not currently under legal protection status.
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In addition, three priority programs are recommended to be developed and implemented:

· Development of an Environmentally Sustainable Transport Policy.  This would include: (a) establishment of a vehicle inspection program covering the whole operating vehicle fleet of vehicles, including buses used for public transportation ; (b) development of a regulatory framework to control the technical condition of all transportation fleets and establish specific emissions standards; (c) actions to encourage improved vehicle maintenance and replacement of depreciated public transportation fleets with new ones, which is likely to reduce fuel consumption and emissions; and (d) review of other urban infrastructure solutions (including direction of traffic) that would reduce the pollution from the mobile sources.  In addition, least cost strategies for phasing-out leaded gasoline should be assessed.
· Survey of Air Pollutants Effects and Tolerance Levels for Crops and Natural Vegetation.   Preparation of a survey that would form the basis for preparing the critical load map to identify and model the possible extent of damages to natural vegetation due to air pollution, both across the space and time.
· Solid Waste Management Strategy.  Priority activities include: (a) assessment and revision of existing waste collection, transportation and landfill systems and norms, including identification of investment needs and financing strategies; (b) environmental impact assessments of existing landfills; (c) feasibility study for biogas production from waste; and (d) development of waste management training programs.
Legal and Regulatory Reforms

98.
The common objective of the proposed legal and regulatory activities is to support the development of environmental legal and regulatory framework that will address the most urgent sectoral problems and create an enabling basis for the continual improvement of the overall environmental legislative framework.  Priority activities to be carried out include:

· Revision of Environmental Legal Framework.  A comprehensive review and revision of the existing legal framework on natural resources management in Armenia, with the view to address existing gaps and inconsistencies in current legislation.  The expected outcome of this activity would be a framework of by-laws, norms and enforcement regulations, which will provide clear mechanisms for implementation and enforcement at all levels.  Legislation and regulations to be reviewed include: (a) air protection, including assessment of air quality and air pollutant standards; (b) water quality protection, including assessment of emission standards; and (c) development of law on environmental information to .establish the legal basis for collection and dissemination of environmental information

· Use of Economic Instruments.  Proposed activities include: (a) evaluation of present effluent charges, norms, user fees, etc.; (b) revision of relevant legal base; and (c) assessment of feasibility of alternative economic instruments.
Institutional Strengthening and Capacity Building

99.
The objective of the proposed activities is to enhance the institutional capacity of the agencies responsible for the coordination and regulation of the use of natural resources, and develop an administrative structure that will ensure an effective national environmental planning process in Armenia.

· Strengthening the Ministry of Nature Protection.   In an effort to address urgent institutional discrepancies there is an immediate need to strengthen the capacity of the Ministry of Nature Protection to carry out the responsibilities of a leading environmental agency that is capable to deal with various conceptual and strategically important problems such as: (a) creation of capacity for the implementation of priority environmental projects identified by the Action Plan; (b) develop capacity and procedures for inter-sectoral dialogue; (c) create capacity for Bill and regulation drafting; and (d) improve the coordination of various environmental regulatory agencies at all levels, including protected areas management.

· Strengthening of Monitoring and Enforcement Agencies.  Priority activities include: (a) strengthening of forest management agencies; (b) development and implementation of a monitoring system for soil erosion and pasture condition. Slope stability monitoring is needed to counter the risk of landslides and other exogenic phenomena.  In terms of pollution control; and (c) development of a coordinated pollution control system.   Activities included for the pollution control system would include: (i) assessment of management capabilities available at the principal institutions responsible for the management of air, water and land pollution (in particular the Environmental Inspectorates) and defining implementation and enforcement responsibilities of the various regulatory agencies; (ii) establishment of media related monitoring networks (mainly for air and water); (iii) development of an Integrated Industrial Pollution Control System; (iv) develop innovative compliance promoting schemes to assist to achieve the stated goals in the least cost way; and(v) strengthening of the institutional capacity of the Environmental Impact Assessment Center.
· Establishment of a “National Water Management Board”.  There is a need for an organization to oversee efficient allocation of water resources over the various sectors.  It is proposed that the National Water Management Board be an independent government agency with the responsibilities to coordinate water allocation and use among different sectoral ministries, develop laws and regulations to safeguard protection of water resources, and to collect and manage the data on related to water resources across sectors and regions.

· Establishment of a Land Protection Inspectorate.  It is suggested that responsibilities for land regulation would be managed by a Land Protection Inspectorate based on the existing capacity of Republic State Environmental Inspectorate (RSRI).  This inspectorate would be strengthened by upgrading and training of personnel, monitoring equipment, laboratory facilities, and vehicles. 

· Establishment of Land Resource Data Center.  The Land Resource Date Center would manage a computerized land information system with both new and existing data.  Methods of assessing the quality of land resources would be reviewed, taking into account current and future production systems, and resources and technology available to land users, especially farmers.
· Establishment of the Clean Technology Center.  The Clean Technology Center would promote the use of less polluting production technologies.
· Strengthening the Center of Environmental Information.  The Center for Environmental Information would be strengthened through training and provision of equipment.
· Strengthening of Agricultural Extension Services.  The agencies responsible for agricultural advice to the farmers would be strengthened to enable integration of soil conservation and fertility management in their extension message.  Training and information material would be provided to the extension workers and special workshop would be arranged for farmers on environmentally sustainable farming.

· Strengthening of Protected Areas Management.  The activity would support the establishment of central headquarters for nature conservation and establishment of new management models of priority protected areas with high conservation value.  The management models developed for pilot areas would be later replicated to other of the sites in the country.
· Establishment of National Gene-Bank for the Conservation of Plant Genetic Resources.  The creation of a national gene-bank would represent an essential step towards ensuring long-term conservation of Armenian plant genetic resources.  The objective of the activity would be to maximize the national capacity to study, conserve and manage plant genetic material; and develop a long-term operational program for the National Gene-Bank.
· Improvement of Waste Management.  This would include implementation of training programs.
Priority Investment Activities

100.
To complement the above policy, regulatory and institutional improvements, a number of priority investment programs and activities are recommended.  Priority is given to integrated and cross-sectoral activities:

·  Integrated Watershed and Land Management Programs:  A number of activities supporting the concept of integrated water shed management would include: (a) adaptive trials in the areas which could demonstrate an integrated approach to land use, targeting crop production, livestock rearing and plantation of orchards or fuel-wood.  Pilot areas would be established for each of the land use planning zones, which would be defined in the Land Use Master Plan; (b) demonstration of windbreak and hedgerows plantings in selected watersheds to reduce erosion, benefit soil hydrological balance, and to increase agricultural crops; (c) pilot land reclamation programs for contaminated soil (lead in particular); (d) reforestation of areas in danger of ecological damage; (e) rehabilitation of illegally cut forests; (f) development and introdction of integrated pest and disease management practices in selected sites; (g) old-forest rehabilitation program; (h) human resource development in forestry sector (training); (i) introduction of environmentally sound forest harvesting practices; and (j) urban forestry activities that would include restoration of forests in urban vicinity that have been cut or destryed during the energy crisis.

· Solid Waste Management Project.  Activities would include: (a) improvement of solid waste collection transportation through training and provision of equipment; (b) closing down unsafe landfills, building new landfills, and reconstruction of existing environmentally acceptable landfills accordingly to the Armenian norms.  First priority cities are Yerevan, Vanadzor and Gumri.

· Construction of Forest Roads.  There is a need to improve the current forest roads network and to introduce environmental dimensions into country-wide forest road planning, construction and maintenance.  Specific activities would include: (a) Inventory and analysis of forest road status in terms of physical structure, capacity, efficiency, repair needs and environmental soundness; (b) in-service training of machine operators and field workers, including road building on mountain sites and in steep terrain, environmental limitations and restrictions, work safety and efficiency; and (c) improvement of existing forest roads and new roads planning schemes.
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In addition, a number of activities to enhance water supply and wastewater treatment services are proposed. Priority activities would focus on extending the lifetime of existing wastewater treatment plants, while experimenting with low-cost, alternative treatment technologies (ecological treatment), planning ahead for the longer term, protection of groundwater sources, water supply relief measures, leak detection and repair programs, and optimal allocation of water across different sectors.  Priority activities include:

· Improvements in Water Supply Services.  First priority cities for upgrading and rehabilitation of water and wastewater services are Yerevan, Vanadzor, and Gumri.  Second priority cities are Kahgsi, Echmiadzin, Kapan, Ararat, Armavir, Maralik, Baghramian.  Specific activities would include: (a) procurement of leakage detection equipment and repair of most significant water leakages; (b) improvement of operational performance of water and wastewater enterprises; and (c) rehabilitation and procurement of appropriate chlorination technologies.
· Increase Water Supply in Shortage Areas and Promote Gravity Water Supply.  Since water scarce regions are partly mountainous, much of the water transported through pipelines is mechanically pumped, consuming significant amounts of electricity. The lack of funds to pay for electricity combined with the disrepair of hydraulic infrastructure have led to widespread shortages of drinking and irrigation water in many areas.  Recommended activities include the rehabilitation of the Marilik Reservoir, which is used for industrial water supply, irrigation and the regulation of water from the Hrazdan Cascade.

· Pilot Projects for Alternative Wastewater Treatment Technologies.  This would include identification and testing of feasible technologies and treatment processes suitable both for urban and rural areas in Armenia.  The activity would provide a basis for large scale investments in wastewater treatment in the medium - and long term.
· Completion of Wastewater Treatment Plants in First Priority Cities.  It is proposed that wastewater treatment plants in Yerevan, Vanadzor and Gumri be completed and or rehabilitated.
· Mitigating the Effects of Water Logging in the Ararat Valley.  In order to halt the ongoing salinization of soils in the Ararat valley, it is necessary to improve and rehabilitate some of the existing irrigation and drainage systems.
· Recovery of Alkaline Soils. Experiments will be launched on land affected by salinity and alkalinity with the objective to determine the most cost effective method for recovery of saline soils. A reclamation plan for saline soils will be prepared, in which the feasibility of reclaiming specific areas will be assessed. Regional activities should focus on biological reclamation of salinated soils in the Ararat valley through the establishment of demonstration sites in selected areas.

Environmental Awareness and Information Activities

102.
The implementation of the Action Plan would be supported by a comprehensive environmental awareness program consisting of several targeted activities.  Emphasis would be given to the preparation of education and training programs for a wide range of stakeholders and relevant government agencies in Armenia.  Activities would focus on preparation of training materials, seminars and training courses for teachers and other interested parties, utilization of mass media, etc.  The environmental awareness activities would be carried out by various parties including community based organizations and NGOs.  Proposed activities include:

· Incorporation of Environmental Concerns Into Sector Policies.  The level of environmental awareness is currently rather limited among the staff at all levels in the relevant ministries.  It is suggested that specific and regular training be provided to staff in the ministries of agriculture, economy, energy, and municipal services in particular be provided to ensure that environmental concerns are adequately incorporated into national and sectoral policies.  The training should be complemented by regular information and facts regarding natural resources management to the same ministries.

· National Awareness Campaign on Domestic Water Use Practices.  The availability of water, especially in urban areas, is the priority topic in the water sector.  Enhanced consumer awareness of the scarcity of water would lead to reduction of costs of water supply and substantial savings on water use.  This activity would aim to enhance consumer awareness of water scarcity through targeted educational and training programs, implemented by local NGOs.

· Pilot Project for Public Awareness of Water Borne Health Hazards.  The activity would increase the health awareness by improving the capacity for monitoring micro-biological quality of water and food at Marz level and increasing public awareness in personal hygiene.  The public awareness would focus on educating specific target groups (especially mothers with small children) in personal hygiene, health awareness and efficient water use

· Public Awareness on Land Protection Issues.  In the face of on-going transition of land resources from state to private ownership it is important that new land owners, as well as general public, are informed about land rights and responsibilities associated to the land ownership.  The awareness campaign would be conduced through mass media campaigns, using radio, television, newspapers, and posters.  Specific stakeholders to be targeted include rural land users, industrialists and mining enterprises. 

· Environmental Awareness in Waste Management.  Successful implementation of solid waste management programs is impossible without change of attitudes towards waste disposal and hygiene of the general population.  An awareness campaign would be launched through various mass media channels to promote safe disposal of domestic waste and inform population about the dangers of uncontrolled disposal of hazardous waste.  Targeted activities would focus on industrial producers and farmers.

· Public Awareness of Forestry Issues.  Activity would address the entire population, and would be co-ordinated with other activities with similar purpose.   The campaign would target the general population through films, videos, and newsletters.  In addition, regional and local workshops would be carried out in order to raise public awareness and participation for conservation of old-growth forests.

· Environmental Awareness and Education Programs on Biodiversity Issues.  The support and collaboration of the population will be essential for effective conservation of biodiversity and sustainable management of natural resources.  Current efforts of NGOs to raise public awareness on nature conservation are severely constrained by lack of financial resources.  The proposed activity would increase the capacity of the Ministry of Nature Protection and local NGOs to develop integrated public awareness and environmental education programs at all levels.

· Pilot Project for Public Awareness of Health Hazards Caused by Dust and Lead Pollution.  High exposure to lead pollution consists one of the major health hazards in Armenia.  The activity would promote health awareness and support actions that reduce risk of health hazards by re-locating kindergartens, organizing environmentally safe playgrounds, schools and policlinics.
· Pilot Project for Public Awareness of Health Hazards Caused by Indoor Air Pollution.  Continued exposure to carcinogenic substances in indoor air may have a serious chronic health impact.  Of great importance are the health effects caused by radon and passive smoking.  The proposed actions would increase public awareness on health hazards from indoor air pollution through targeted national media campaign against smoking in public places, smoking near children, and smoking during the pregnancy.

· Environmental Awareness and Education Programs for Air Pollution.  Currently a large share of Armenian population is exposed to various forms of air pollution without knowing the risk of potential health hazards this might cause.  There is a need to enhance the public environmental awareness of air pollution issues through targeted educational and training programs.  Assistance would be provided to support the Ministry of Nature Protection in coordination and development of environmental awareness programs and capacity building activities.

A Phased Implementation Program for the Action Plan

103.
It is anticipated that the Action Plan will be implemented in a phased manner though a range of actions, which collectively and cumulatively will support environmental awareness and sustainability.  The proposed implementation program, cooperatively developed by the working groups, supports parallel actions to address management, policy and legal issues and the development of integrated plans, while at the same time undertaking investment activities and institutional strengthening through technical assistance and training.  The technical assistance activities will concentrate on capacity building, preparation of feasibility studies, strengthening of monitoring and enforcement activities, and environmental awareness.

104.
The technical assistance and capital investment activities are divided into projects that are considered to be pre-requisite to a successful implementation of the Action Plan (Phase I Projects), projects that could initially be incorporated into ongoing programs with limited cost (Phase II Projects), low-medium cost projects, which are pre-requisites to more substantive development programs (Phase III Projects), and major investment projects, which currently have insufficient information to assess technical or economic feasibility (Phase IV Projects). Phase I activities amount to an estimated total of US $9.7 million. Phase II to approximately US $2.4 million, Phase III activities to US $9.7 million, and Phase IV to approximately US$ 26.3 million without actions to recover alcaline soils (US $300 million) and completion of conventional wastewater treatment plants in first priority cities (US $150 million).  The total Action Plan implementation cost is estimated to US $48.1 million.  The structure of the proposed phased program of implementation for the Action Plan is summarized in Table 1.

Table 1.  Environmental Action Plan - Phased Implementation Program

Phase I. Projects that are pre-requisite to a successful implementation of the Action Plan.

	Activities
	Implementing Agency
	Estimated Cost US $
	Progress Indicators

	Policy and Program Development

	Development of an Integrated National Water Master Plan
	MoNP, MoA, MoUD
	1,000,000
	

	Development of and Integrated Land Use Master Plan
	MoNP, MoA
	500,000
	

	Legal and Regulatory Reform

	Revision of Environmental Legal Framework
	MoNP
	500,000
	

	Institutional Strengthening and Capacity Building

	Strengthening the Ministry of Nature Protection
	MoNP
	200,000
	

	Strengthening Regulatory Agencies
	MoNP
	500,000
	

	Strengthening of Environmental Inspectorates
	MoNP
	1,000,000
	

	Priority Investment Activities related to Pollution Prevention and Mitigation and Efficient and Sustainable Resource Allocation and Utilization

	Pilot projects low-cost wastewater treatment technologies. 
	MoNP and relevant Marz authorities
	1,500,000
	

	Pilot projects for low-cost drinking water supply solutions.
	MoNP and relevant Marz authorities
	1,500,000
	

	Pilot projects for integrated watershed management (reduction of water pollution originating from agriculture, biodiversity conservation, forestry, etc.)
	MoNP, MoA and relevant Marz authorities
	5,000,000
	

	Environmental Awareness and Public Information and Education

	National Environmental Awareness Programs (Including health and environment, biodiversity, forestry, water and land)
	NGO's with cooperation of MoNP and other relevant ministries
	1,000,000
	

	SUB TOTAL FOR PHASE I
	
	12,700,000
	


Phase II. Low cost projects or projects that can be incorporated into ongoing programs with limited cost.

	Activities
	Implementing Agency
	Estimated Cost US $
	Progress Indicators

	Policy and Program Development

	Development of solid waste management policy framework
	MoNP
	100,000
	

	National wastewater treatment and management policy planning
	AWSE assisted by the MoNP
	200,000
	

	Potable water management policy planning
	MoNP, assisted by AWSE and YWSE
	200,000
	

	Biodiversity inventory and monitoring
	MoNP
	400,000
	

	Legal and Regulatory Reform

	
	
	
	

	Institutional Strengthening and Capacity Building

	Support to the “National Water Management Board”
	MoNP, MoA
	500,000
	

	Priority Investment Activities related to Pollution Prevention and Mitigation and Efficient and Sustainable Resource Allocation and Utilization

	Construction of forest roads
	MoNP
	300,000
	

	Pilot activities for improvement of solid waste management
	MoNP
	300,000
	

	Environmental Awareness and Public Information and Education

	Local pilot campaigns for environmental health hazards such as indoor air, dust, lead and waterborne diseases.
	MoNP, MoH, marz authorities
	100,000 per pilot project
	

	SUB TOTAL FOR PHASE II
	
	2,400,000
	


Phase III.  Medium cost projects that are pre-requisite to more substantive development programs.

	Activities
	Implementing Agency
	Estimated Cost US $
	Progress Indicators

	Policy and Program Development

	Development of Transport and Urban Policy to Improve Air Quality and a feasibility for phasing out leaded gasoline
	MoNP
	500,000
	

	Industrial sites inventory and strategic planning
	MoNP
	200,000
	

	Development of Land Pollution Mitigation Program
	MoNP
	100,000
	

	Legal and Regulatory Reform

	Review of the national protected area system (gazettement and demarcation
	MoNP
	600,000
	

	Legislative and Regulatory Capacity Building for Air Protection Management
	MoNP
	500,000
	

	Institutional and Capacity Building

	Regulatory and legal capacity building for land protection, including inventory on soil and fertility conservation measures
	MoNP
	200,000
	

	Improvement of institutional framework for biodiversity conservation
	MoNP, Hayantar
	500,000
	

	Priority Investment Activities related to Pollution Prevention and Mitigation and Efficient and Sustainable Resource Allocation and Utilization

	Site assistance to key protected areas
	MoNP
	1,000,000
	

	Expansion of pilot activities in wastewater treatment and integrated watershed management.
	
	5,000,000
	

	Environmental Awareness and Public Information and Education

	Environmental awareness and education programs for air pollution
	MoNP
	500,000
	

	National awareness campaign on water conservation
	MoNP
	500,000
	

	Public awareness on land protection issues
	MoNP, MoH, local authorities
	100,000
	

	SUB TOTAL FOR PHASE III
	
	9,700,000
	


Phase IV. High cost projects or projects currently having insufficient information to assess technical or economic feasibility.

	Activities
	Implementing Agency
	Estimated Cost US $
	Progress Indicators

	Policy and Program Development

	Survey of air pollutants effects on the tolerance levels for crops and natural vegetation
	MoNP, MoA
	600,000
	

	Incorporation of biodiversity concerns into land use and agricultural policies
	MoNP, MoA
	500,000
	

	Legal and Regulatory Reform

	Improved use of economic instruments in natural resources management and pollution management
	MoNP
	500,000
	

	Groundwater Springs Management and Protection Plan
	MoNP
	300,000
	

	Institutional and Capacity Building

	Institutional support to water supply and sewage enterprises
	MoNP, MoUD
	1,000,000
	

	Strengthening the Center of Environmental Information
	MoNP
	100,000
	

	Establishment of the Clean Technology Center
	MoNP
	300,000
	

	Establishment of Land Resources Data Center
	MoNP
	300,000
	

	Establishment of National Gene-Bank for the Conservation of Plant Genetic Resources
	MoNP
	1,000,000
	

	Priority Investment Activities related to Pollution Prevention and Mitigation and Efficient and Sustainable Resource Allocation and Utilization

	Immediate water supply relief measures in a first priority cities
	AWSE, YWSE, MoUD
	10,000,000
	

	Immediate water supply relief measures in a second priority cities 
	AWSE, MoUD
	10,000,000
	

	Mitigating the effects of water logging in the Ararat Valley
	MoNP, MoA
	200,000
	

	Pilot establishment of adaptive soil restoration including reduction of negative impact of exogenic geological processes
	MoNP, MoA
	300,000
	

	Urban forestry rehabilitation and management
	MoNP, MoUD
	200,000
	

	Forest rehabilitation program
	MoNP
	1,000,000
	

	Recovery of alkaline soils
	MoNP, MoA
	(300,000,000)
	

	Completion of conventional wastewater treatment plants in a first priority cities
	AWSE, YWSE, MoUD
	(150,000,000)
	

	Environmental Awareness and Public Information and Education

	
	
	
	

	SUB TOTAL FOR PHASE III
	
	26,300,000
	

	GRAND TOTALI
	
	48,100,000
	


F.
Ensuring Effective Implementation of the Action Plan

105.
The main requirement for successful implementation of the Action Plan is Government and stakeholder ownership, combined with sustained political commitment and broad based public support.  The success of the Action Plan will depend on a number of actions involving national and local governments, industrial leaders, businessmen, NGOs and local people.  Many of the actions needed do not involve large capital investments, but alternatively may require drastic changes in social behavior and attitudes.  It is anticipated that the Government of Armenia will adopt the Action Plan as a basis for national policy, so expressing its commitment to the principles and intent of the  Plan through legal and regulatory changes, institutional adjustments and capital investments.

Public Awareness and Stakeholder Participation

106.
In addition to consultation with, and participation of people at all levels of society, as is required by the Armenian Constitution, the success of this Action Plan also depends on the active contribution of various stakeholders to the implementation of regulatory and conservation programs.  In order to enhance awareness and understanding of the urgency, as well as the impact of various activities, stakeholder commitment will be sought through consultation during the preparation process and through information, communication and participation during implementation.

107.
Key stakeholders have already participated at various stages of preparation and will continue to be important partners in ensuring effective implementation and sustainability of the Action Plan.  A critical component for increasing public environmental awareness will be the collection, processing and analysis of environmental data and effective dissemination of resulting information to all stakeholders, including the public, resource managers, resource users, researchers and NGOs.  Grounding the Plan in the specific cultural and emotional context of Armenian society will complement this factual approach.

108.
Consequently, promotion of public environmental awareness is considered to be one of the priority activities of the Action Plan and a detailed stakeholder participation plan, prepared under the NEAP, will also be utilized for its implementation.  These communication activities will be a collaborative task of government and non-governmental organizations (NGOs). 

Institutional Arrangements

109.
Primary responsibility for implementation of the NEAP rests with the Ministry of Nature Protection (MoNP), and it is recommended that the coordination of specific activities included in the Plan should be entrusted to a small unit within the ministry, especially created for this purpose.  However, executive responsibility for the various activities will rest with a number of agencies, and involve more than one ministry.  A task force to review policy issues, monitor implementation and supervise the work should be set up at an inter-ministerial and intersectoral level, administered and serviced by the MoNP.  Apart from the MoNP itself, the Ministries of Finance and Economy, Interior and Justice would be involved with respect to environmental legislation.  In addition, working groups and task forces would be set up to guide the day to day work of individual projects.

110.
Public awareness, public information and participation activities will be coordinated by a special sub-group, which should be broadly based and have the authority to co-opt additional members, as and when required.  This sub-group should include relevant NGOs and representatives of the civil society, and be able to co-opt media and information representatives when appropriate.  

Financing and Cooperation with Other Organizations

111.
With extremely limited national resources, and a requirement to keep strict control over government expenditure, the prioritization of expenditures is essential.  Currently, the national expenditure priorities for Armenia are: (a) provision of a secure energy supply; (b) provision of basic social services (health, education and poverty alleviation); (c)maintaining existing infrastructure (energy, transport, communications etc.); and (d) capital investments that are likely to generate economic growth.  Clearly, funds for environmental investments are limited and should go to actions that will support economic growth, or address problems that may be aggravated by economic growth. In this context, a number of possible financing strategies for the Action Plan have been developed in the report “National Environmental Finance Strategy
”.

112.
Local financing could be increased through a number of improvements in the existing institutional and legal structure.  In addition, in order to optimize the use of funds, efforts should be focused on building environmental elements into projects in other sectors (e.g. energy, transport, and water supply). The Ministry of Nature Protection proposes to:

· Introduce an indexing mechanism to ensure that water and mineral extraction charges are not eroded by inflation;

· Amend the system for charges on mineral extraction by replacing the flat rate payments with charges calculated as a percentage of the market value of the extracted minerals;

· Introduce payments for use of timber (forest), collection of wild fruit and berry plants, hunting of wild birds and animals, sport and commercial fishing; and

· Establish a State Environmental Fund that would receive ten percent of collected land tax; environmental fines and compensations; revenues from the sale of equipment confiscated from poachers and revenues from non-wood forest resources and fishing and hunting permits.

113.
Recognizing the current economic transition which Armenia is undergoing and the wide-ranging demands on limited natural resources, it is understood that no major environmental investments or activities in Armenia can be carried out in the short or medium term without significant external partnerships.  It is also recognized that a number of administrative reforms need to be undertaken, linked to institutional capacity building to improve the project management cycle before external funding can be received.  Environment-specific sources of donor support should be given particular attention.  A number of international activities have been carried out or are under implementation in Armenia (Annex …..).  New donors could be approached by the Government through the Project Preparation Committee of the Environment for Europe Process or other established mechanisms, as they represent potential sources of environmental financing.  The TACIS program of the European Union; the United Nations Development Programme (UNDP); international financing institutions such as the World Bank Group and various multilateral and bilateral donors could also be approached for assistance.

Risks and Mitigating Measures

114.
The main risks related to the implementation of the National Environmental Action Plan can be grouped under four headings. They concern, respectively, levels of commitment; changes in attitude; human and technical capacity; and availability of funds.

115.
It is clear that the NEAP cannot be implemented successfully without the active commitment of many parties, including the National Government, local and regional authorities, various stakeholder groups, professional groups, the civil society and the public as a whole.  For this commitment to materialize radical changes in attitude are needed, both on the part of the Government ( in terms of the priority and resources it attaches to environmental concerns) and of the Armenian population.  Implementation of the Action Plan also demands a high level of institutional capacity and human and technical skills, some of which are new to Armenia.  While some of the activities proposed under the Action Plan can generate funds or improve revenues, significant additional funding is needed.

116.
It is important that the various risks related to the implementation of the Action Plan and associated mitigation attempts are not viewed in isolation from each other, but rather as an interdependent multidirectional system of relationships.  For example, investments into institutional capacity may have a positive impact to the development of human resources, which contributes to the change in public attitudes towards environmental protection and resulting pressures on Government to pay more attention of environmental concerns.  The latter may itself lead to larger expenditures into environmental protection, including further enhancement of administrative and regulatory capacities.

117.
The NEAP recognizes a number of risks and attempts to mitigate these risks.  Mitigation methods include public awareness and confidence building activities, which can help modify attitudes and build strong commitments.  Wherever appropriate, the proposals include capacity-building measures designed to strengthen both institutions and individuals and transmit new skills through training and orientation programs.  Funding needs of the various activities are clearly indicated and presented in a manner anticipated to attract external support by emphasizing their sustainability over the longer term.  Partnership with a variety of multilateral and bilateral parties is proposed for the implementation of a wide range of activities.  The legal, regulatory and institutional changes required by the Action Plan are clearly indicated, so that the Government can demonstrate its approval by accepting their necessity and arranging for their adoption.  Table….summarizes the main risks to successful implementation of the NEAP and proposed risk mitigation and risk minimization measures.

Table……………

	Risk
	Risk Minimization Measure

	· Poor Government Commitment
	· Ensure that MoNP receives recognition for their  the initiative;

· Increase the MoNP role in political decision process;

· Wide dissemination of information about the economic benefits of environmental protection at all levels;

· Development of partnerships with NGOs, private sector, and other stakeholders;

· Increased public attention on prevailing environmental problems;

	· Slow changes in attitude
	· Raised public awareness through community participation activities;

· Increase the collection, processing, analysis and dissemination of environmental data;

· Wide dissemination of information about the economic benefits of environmental protection at all levels;

· Development of human resources

	· Low Human Resource and Institutional Development
	· Strong focus on capacity building at all levels

· Development of partnerships with government, NGOs, private sector, and other stakeholders;

· Increased financial resources.

	· Lack of Government Funds for Environmental Protection
	· Partnerships with various multilateral and bilateral donors;

· Identification and effective communication of global benefits generated by nature conservation to international community

· Macroeconomic stabilization and revived economic growth;


Monitoring and Evaluation

118.
A number of physical indicators have been defined to measure implementation of the various activities under the Action Plan and to provide an indication of the overall positive impact of project implementation.  Progress indicators include stages of completion of the various activities included in the Action Plan; they are summarized in Table 1 and Table …...  It should be noted however, that the exact formulation of each progress and impact indicator will be determined within the detailed design of each activity.  The impact indicators identified in Table __ provides conceptual underpinnings for systematic evaluation of the performance of addressing environmental objectives, which may not be directly measurable.  However, each of these conceptual indicators include a set of progress indicators, which are easily measurable and understandable to decision makers.
Table……….

	Main Problem Groups
	Impact Indicator
	Progress Indicator

	· Media specific problems (including air, land and water pollution);.
	· Reduced pressures on natural resources base and natural habitats.

· Improved quality of life.
	· Use of economic instruments in environmental management;

· Volume of industrial discharges to water;

· Emission of air pollutants in tons;

· Protected area as a percentage of total area; 

· Share of agricultural land from total land area;

· Forested land area;

· Improved soil fertility;

· Per hectare use of fertilizers;

· Life expectancy at birth;

· Adequate birth weight;

· Infant mortality rate;

· Reduction of waterborne diseases; 

	· Overexploitation of natural resources and threatened ecosystems (including over utilization of water, land, forestry and depletion of biodiversity);
	· 
	

	· Environmental health problems and hazards
	· 
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Maghakyan, Haik - Economic Assistant, AUA

Sargsyan, Narine - Communtnt, State Enterprise

Shahinyan, Ruben - Ministry of  Trade and Industry

Tatevosyan, Robert - Leader, "Haygaz", State Joint Stock Company

Working Group 6 - Land Resource Management

Amirjanian, Georgi - Leader, Institute of Soil Science and Agrochemistry

Asatryan, Mkrtich. -  Economic Assistant

Fahradian, Hovhanes - Economist, National Academy of Sciences

Hakobian, Ishkhan  - Soil scientist, Institute of Soil Science and Agrochemistry

Karlsen, J. - International consultant, COWI

Manoukyan, John - Ph.D., Soil scientist,  Institute of Soil Science and Agrochemistry

Melkonyan, Karlen - Soil scientist, Institute of Soil Science and Agrochemistry

Misakyan, Manouk - Institutional Assistant

Radcliffe, David - International Consultant, Hedeselskabet

Yadoyan, Ruben - Ph.D., geologist, National Academy of Sciences

Working Group 7 - Forestry

Asatryan, Tatul - "Hajantar",  Ministry of Nature Protection

Bendz, Marten - International Consultant

Manoukyan, Agassi - Economic Assistant, AUA

Ter-Ghazaryan, Karen - Leader, "Hajantar",  Ministry of Nature Protection

Torosyan, Anna - "Hajantar",  Ministry of Nature Protection

Working Group 8 - Biodiversity

Barseghyan, Andranik - National Academy of Sciences

Danielyan, Tatiana - Ministry of Nature Protection

Gevorgyan, Aram - Ministry of Nature Protection

Ghukassyan, Mkrtich - Biological Specialist

Shashikyan, Sergey - Leader, Ministry of Nature Protection

Yavroyan, David - Ministry of Nature Protection

Zandri, Edoardo - Biodiversity Specialists

Environmental Financing Strategy

Harutunyan, Ashot - Consultant, Ministry of Nature Protection

Jansen, Lars Grue - International Consultant, COWI

Quinn, Martijn - International Consultant, COWI

Popkova, Oxana - International Consultant, COWI













�	The ecological passport is a document, which summarizes the users water consumption, pollution discharge and overall environmental responsibilities.








� Animal Kingdom Protection Union, Armenian Ecological Society, Armenian Environment Fund, Armenian Women Environmental Assembly, Eco-tapan (Eco-ark), Ecoteam, Environmental Survival Union, Forestry Association, Greens Group, Hunters’ Association, International Environmental Academy, International Science Academy of Ecological & Biological Safety, Little Prince, Nature Protection Association of Armenia, Nature Protectors’ Society, Sustainable Development Society, the Union of Armenian Ecologists.


�	COWI Consult (Denmark), July 1998.
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				Table 4

		Pollutants		Pollutants emissions (t/year)

		Year		1987		1988		1989		1990		1991		1992		1993		1994		1995

		1		2		3		4		5		6		7		8		9		10

		For the Republic

		TOTAL		245044		215860		150160		151679		227482		72893		17692		14286		13865

				1987		1988		1989		1990		1991		1992		1993		1994		1995

		Other		24654		21278		17701		8639		11281		2984		959		1096		607

		Solid particles (Stationary Sources)		54389		40786		25742		30582		109799		8292		5016		3336		3679

		Sulphor Oxides (Stationary Sources)		110579		104119		62743		73032		59462		44098		5539		4241		2530

		Nitrogen oxides (Stationary Sources)		28178		25202		26348		22702		19104		10178		3290		3997		5382

		Carbon monoxide (Stationary Sources)		27244		24475		17626		16724		27836		7341		2888		1616		1667

		Nitrogen oxides (Traffic)		23300		23787		24888		23495		20882		11674		8843		7857		9545

		Carbon monoxide (Traffic)		389300		392642		381290		287550		349393		187790		142200		126418		171889
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		From Cars

		Pollutants		Pollutants emissions (kilotons/year)

				1987		1988		1989		1990		1991		1992		1993		1994		1995

		Total for the Republic

		Total		486.2		492.133		480.169		383.47		432.678		229.05		170.47		151.148		204.53

				1987		1988		1989		1990		1991		1992		1993		1994		1995

		Nitrogen oxides		23.3		23.787		24.888		23.495		20.882		11.674		8.843		7.857		9.545

		Carbon monoxide		389.3		392.642		381.29		287.55		349.393		187.79		142.2		126.418		171.889

		Hydrocarbons		76.6		75.704		73.98		72.423		62.402		29.58		19.43		16.873		23.095

		Total		174.251		167.38		165.863		157.15		166.15		92.89		72.07		62.655		86.925

		nitrogen oxides		8.827		8.586		8.743		8.021		8.117		4.702		3.566		3.119		3.922

		carbon monoxide		138.935		133.571		132.017		126.24		134.809		75.518		59.62		51.896		73.542

		hydrocarbons		26.489		25.222		25.103		22.89		23.528		12.67		8.884		7.64		9.461

		Vanadzor

		Total		19.75		13.313		18.097		15.075		13.781		8.094		5.64		5.026		4.917

		nitrogen oxides		1.15		0.632		0.859		0.689		0.654		0.416		0.287		0.25		0.258

		carbon oxide		51.7		10.746		14.58		12.2		11.231		6.602		4.7		4.19		1.097

		hydrocarbons		2.9		1.935		2.66		2.19		1.89		1.076		0.652		0.586		0.562

		Hrazdan region

		Total		16.6		11.074		16.282		13.063		13.322		11.038		5.141		4.339		11.816

		nitrogen oxides		1.593		0.572		0.728		0.743		0.639		0.575		0.262		0.218		0.289

		carbon monoxide		10.606		8.679		11.248		10.255		10.687		8.858		4.254		3.596		10.835

		hydrocarbons		4.429		1.823		2.306		2.065		1.996		1.605		0.625		0.525		0.692

		Ararat region

		Total		8.74		4.288		12.512		9.521		10.392		3.82		3.347		2.563		3.1

		nitrogen oxides		0.391		0.203		0.578		0.689		0.492		0.204		0.177		0.136		0.168

		carbon monoxide		6.919		3.395		10.049		7.66		8.363		3.155		2.797		2.16		2.605

		hydrocarbons		1.446		0.689		1.89		1.43		0.1537		0.461		0.373		0.267		0.327

		Tuomanian region

		Total		5.9		3.752		7.129		7.086		6.297		11.361		2.114		1.695		1.875

		nitrogen oxides		0.3		0.195		0.345		0.326		0.418		0.456		0.111		0.089		0.099

		carbon monoxide		5.2		3.271		5.741		5.741		5.008		9.117		1.783		1.429		1.584

		hydrocarbons		0.4		0.286		1.042		1.019		0.871		1.788		0.22		0.177		0.192

		Total for the Republic

		Total		486.2		492.133		480.169		383.47		432.678		229.05		170.47		151.148		204.53

		nitrogen oxides		23.3		23.787		24.888		23.495		20.882		11.674		8.843		7.857		9.545

		carbon monoxide		389.3		392.642		381.29		287.55		349.393		187.79		142.2		126.418		171.889

		hydrocarbons		76.6		75.704		73.98		72.423		62.402		29.58		19.43		16.873		23.095
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				Table 4

		Pollutants						Pollutants emissions (t/year)

		1		2		3		4		5		6		7		8		9		10

		For the Republic

		TOTAL		245044		215860		150160		151679		227482		72893		17692		14286		13865

				1987		1988		1989		1990		1991		1992		1993		1994		1995

		Alaverdi		33072		41137		18341		393		583		140		59		13.325		14.77

		Ararat		17458		14996		7175		11382		98821		1094		3863		2196.4		2756.9

		Vanadzor		18551		17603		6260		7657		8381		2788		696		473.3		352.7

		Hrazdan		69203		64159		51994		66336		44882		34603		4305		4930.9		4487.6

		Yerevan		72766		51797		45712		41670		43762		24495		5462		4563		4771
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