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ABBREVIATIONS AND ACRONYMS  

AAS atomic absorption spectrophotometry/ spectrophotometer 

AFS atomic fluorescence spectrometer 

AWB artificial water body 

CEN Comité Européen de Normalisation (European Committee for Standardization) 

COD chemical oxygen demand 

EIMC Environmental Impact Monitoring Centre 

EN European Standard 

EPIRB International Protection of International River Basins 

EQR ecological quality ratio 

EQS environmental quality standard 

EU European Union 

GC-MS gas chromatograph/chromatography with mass spectrometer/spectrometry 

HMC Hydrogeological Monitoring Centre 

HMWB heavily modified water body 

HPLC high performance liquid chromatograph 

ICP-MS inductively coupled plasma mass spectrometer/spectrometry 

ICP-OES inductively coupled plasma optical emission spectrometer/spectrometry 

ISO International Standards Organization 

KURA-II EU Tacis project “Transboundary river management for the Kura River, phase II” 
(2008-2011) 

KURA-III EU ENPI project “Transboundary river management for the Kura River, phase III” 
(2012) 

MNP Ministry of Nature Protection of the Republic of Armenia 

SHMS State Hydrometeorological and Monitoring Service 

WFD Water Framework Directive 
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1 Introduction 

The ultimate objective of the European Union’s (EU) Directive 2000/60 establishing a framework for 

Community action in the field of water policy (better known as the Water Framework Directive, 

WFD) is ‘good status’ of all groundwater and surface water bodies. The actual status of water bodies 

has finally to be determined via monitoring and assessment. WFD’s status concept introduces 

specific requirements; due to its complexity, the development of WFD-compliant monitoring and 

assessment programmes can take countries several years. 

Figure 1 Overview of components constituting the status of water bodies 

 

 
 

The project Environmental Protection of International River Basins (EPIRB) decided to prepare 

strategies for guiding its beneficiary countries1 along the long and winding road towards introduction 

of WFD-compliant monitoring and assessment, also after the lifetime of the project. These 

Monitoring Strategy documents can serve various purposes, ranging from being used as a mere 

checklist while further developing monitoring programmes, through supporting national planning 

(including seeking for external assistance).  

 

The Monitoring Strategy documents merely mention the topics and issues relevant for WFD-

compliant monitoring and assessment of the status of water bodies; how to actually deal with these 

topics and issues is outside of their scope. However, several guidance documents (including 

guidance for surface and groundwater monitoring), manuals and background reports are prepared 

under the EPIRB project.2 

 

The Monitoring Strategies are issued in two separate volumes: 

¶ A country-specific volume (the present document). 

¶ A volume with a summary of the General Technical Requirements, enumerating key 

elements of WFD-compliant monitoring and assessment of the status of water bodies, 

applicable to all countries.  

                                                           
1 Armenia, Azerbaijan, Belarus, Georgia, Moldova and Ukraine 
2 They can be downloaded via the site http://blacksea-riverbasins.net 

http://blacksea-riverbasins.net/
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In principle, the present document can be read independently from the summary of the general 

technical requirements. However, the latter provides details and background information to the next 

chapters. 

 

Chapter 2 provides a summary of the state of affairs in Armenia in autumn 2014. Besides technical 

capacities, furthermore institutional capacities and arrangements, human capacities, and legal 

settings are addressed. Chapter 3 contains a preliminary summary of pending interventions required 

for enabling WFD-compliant monitoring and assessment, based on the state of affairs in autumn 

2014. 
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2 Current State of Affairs 

The current state of affairs is based on information available through autumn 2014, including: 

¶ reports prepared under the EPIRB project3; 

¶ specific knowledge and expertise of the project’s key and non-key experts; 

¶ interviews with several key representatives in Yerevan in September 2014 (refer to Annex I 

for a list of interviewees); 

¶ additional information provided by Vahagn Tonoyan, the EPIRB Project Country Water 

Management Expert for Armenia. 

 

Many tasks and activities of the EPRIB project focus on the Pilot River Basins. In the case of Armenia, 

this concerns the Akhuryan River Basin District, consisting of Akhuryan Rive Basin and Metsamor 

(Sevjur) River Basin. The situation in the Pilot Basin may though not be representative, so some 

reservations should be kept in mind when extrapolating findings and observations to the country as 

a whole. 

2.1 Technical requirements 

2.1.1 Chemical Status 

Key Issues 
 
Good chemical status means compliance with the environmental quality standards (EQS) 
of the ‘Priority substances and certain other pollutants’ instigated by the Directive 
2013/39/EU4. 
 
Laboratory requirements for analysis of the ‘Priority substances and certain other 
pollutants’ include: 

¶ modern analytical equipment; 

¶ certified reference material plus other reagents and consumables; 

¶ EN/ISO standards for analysis methods; 

¶ an operation in accordance with EN ISO/IEC-17025; 

¶ sufficient and experienced staff; 

¶ budgets for operation and maintenance. 
 
CEN Comité Européen de Normalisation (European Committee for Standardization)  
EN European Standard (issued by the CEN) 
ISO International Standards Organization 

 

The major agency in charge of surface water resources quality monitoring is the Environmental 

Impact Monitoring Centre (EIMC) under the Ministry of Nature Protection of the Republic of 

Armenia (MNP), with its Central Laboratory located in Yerevan.  

 

                                                           
3 Documents can be downloaded via http://blacksea-riverbasins.net  
4 Directive 2013/39/EU amending Directives 2000/60/EC and 2008/105/EC as regards Priority substances in the field of 
water policy. 

http://blacksea-riverbasins.net/
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The Central Laboratory is quite well equipped, although for example a high performance liquid 

chromatograph (HPLC) and several detectors for the gas chromatograph mass spectrometers 

(GC/MS) are yet lacking. Such equipment might be required in order to cover analysis of the full 

range of ‘Priority substances and certain other pollutants’ of the Directive 2013/39/EU.  

 

The lab uses ISO standards for analysis, but is not yet ISO 17025 accredited. EN ISO/IEC 17025 

General requirements for the competence of testing and calibration laboratories is the main 

international standard used by testing and calibration laboratories.5  

 

The laboratory’s premises are though far from optimal and impede for example accreditation. 

Rooms are not meeting the requirements for using sensitive analytical equipment such as the 

GC/MS and the inductively coupled plasma mass spectrometer (ICP-MS). Some more advanced 

analytical equipment may be required for future analysis (like HPLC), but it is not recommended to 

install this equipment in the current laboratory environment; establishing new laboratory premises 

has priority. 

 

For assessment of the quality of surface waters, Armenia uses the Government of the Republic of 

Armenia Resolution No 75-N “On Defining Water Quality Norms for Each Water Basin Management 

Area taking into Consideration the Peculiarities of the Locality”, adopted on January 27, 2011. This 

resolution includes all priority substances mentioned in the EU Directive 2008/105/EC  

on environmental quality standards in the field of water policy, albeit the environmental quality 

standards (EQS) are slightly modified. (It is good to notice that this Directive has been amended by 

the the Directive 2013/39/EU, where twelve more parameters have been added and some of the 

EQSs were changed.) 

2.1.2 Ecological Status: Biological Quality Elements 

Key Issues 
 
The biological quality elements are key to the ecological status/potential. 
 
Essential requirements for monitoring and assessment of the biological quality elements 
include: 

¶ EN/ISO standards for sampling; 

¶ establishment of type-specific reference conditions and ecological quality ratios; 

¶ recognised assessment methods for classification; 

¶ participation in intercalibration exercises; 

¶ sufficient and experienced staff; 

¶ budgets for operation and maintenance. 

 

                                                           
5 Quality management system practices in accordance with EN ISO/IEC-17025 are a requirement stipulated by 
DIRECTIVE 2009/90/EC laying down, pursuant to Directive 2000/60/EC of the European Parliament and of the Council, 
technical specifications for chemical analysis and monitoring of water status. 
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In principle, routine monitoring of hydrobiological quality elements would be one of the tasks of the 

EIMC. However, the EIMC has currently no staff employed on a permanent basis for this type of 

monitoring (in previous years, one person was employed). 

 

The EIMC has been introduced in WFD-compliant sampling methods of benthic invertebrate fauna in 

the Debed River basin of Armenia under the EU Tacis project KURA-II (Transboundary river 

management for the Kura River, phase II, 2008-2011) and the EU ENPI project KURA-III 

(Transboundary river management for the Kura River, phase III, 2012; field sampling and training 

activities under the latter project have been extended with support of the EPIRB project). The EPIRB 

project furthermore provides with training in field sampling in the Akhuryan River Basin District. 

 

Establishing preliminary reference conditions and ecological quality ratios will be done for both the 

Akhuryan River Basin District, as well as for the Debed River Basin, covered by the extended Kura III 

project. It is though important to notice that these results will not be applicable to all other river 

basins. 

 

Furthermore, type-specific reference conditions and ecological quality ratios will have to be 

established separately for each of the other biological quality elements: phytobenthos, 

phytoplankton, macrophytes and fish.  

2.1.3 Ecological status: General Conditions 

Key Issues 
 
The General conditions are supporting the biological quality elements, but also determine 
the ecological status/potential. 
 
Essential requirements for monitoring and assessment of the General conditions include: 

¶ EN/ISO standards for analysis; 

¶ an operation in accordance with EN ISO/IEC-17025; 

¶ establishment of type-specific reference conditions; 

¶ type-specific criteria for distinguishing at least the boundaries between high/good 
and good/moderate status (either ‘good and above’ ecological potential);  

¶ sufficient and experienced staff; 

¶ budgets for operation and maintenance. 

 

‘General conditions’ concern traditional physico-chemical water quality parameters, well known by 

the Central Laboratory that applies ISO standards for their analysis. 

 

Establishing type-specific reference conditions and classification criteria for the General conditions 

parameters has not really been touched upon yet. The EPIRB project will address this for the 

Akhuryan River Basin District during the year 2015. However, these findings will not immediately be 

applicable to all Armenian river basins and thus will have to be developed additionally during the 

coming years (beyond the lifetime of the EPIRB project). 
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2.1.4 Ecological status: Hydromorphological Quality Elements 

Key Issues 
 
The hydromorphological quality elements are supporting the biological quality elements. 
 
Essential requirements for monitoring and assessment of the hydromorphological quality 
elements include: 

¶ EN/ISO standards for measurements and assessment (when available); 

¶ establishment of type-specific reference conditions; 

¶ sufficient and experienced staff; 

¶ adequate equipment (e.g. hydrological stations); 

¶ budgets for operation and maintenance. 

 

Hydrological monitoring is conducted by the Armenian State Hydrometeorological and Monitoring 

Service (SHMS) of the Ministry of Territorial Administration and Emergency Situations of the 

Republic of Armenia. The current hydrological monitoring network comprises 94 observation posts, 

of which 86 observation posts along rivers, 4 in reservoirs (Arpilich Reservoir, Akhuryan Reservoir, 

Aparan Reservoir and Azat Reservoir) and four in Lake Sevan. Most observation posts are in a poor 

state and need to be rehabilitated. 

 

Principles of, and training in, WFD-compliant monitoring and assessment of hydromorphological 

quality elements were introduced under the KURA III project, and further elaborated under the 

EPIRB project that focus on the Akhuryan River Basin District.  

 

Establishing preliminary hydromorphological reference conditions (and non-mandatory classification 

schemes) for the Akhuryan River Basin District is part of the activities of the EPIRB project. However, 

these results may not be directly applicable to other Armenian river basins and thus will have to be 

developed separately (beyond the lifetime of the EPIRB project). 

2.1.5 Ecological status: Other specific pollutants 

Key Issues 
 
The ‘Other specific pollutants’ concerns chemical water quality parameters not included 
under the ‘Priority substances and certain other pollutants’ or the ‘General conditions’. The 
Other specific pollutants also determine the ecological status/potential. 
 
Essential requirements for monitoring and assessment of the Other specific pollutants 
include: 

¶ modern analytical equipment; 

¶ certified reference material plus other reagents and consumables; 

¶ EN/ISO standards for analysis methods; 

¶ an operation in accordance with EN ISO/IEC-17025; 

¶ establishment of environmental quality standards; 

¶ sufficient and experienced staff; 

¶ budgets for operation and maintenance. 
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WFD Annex V.1.1: Quality elements for the classification of ecological status, mentions the following 

in conjunction with the ‘Other specific pollutants’: “Pollution by other substances identified as being 

discharged in significant quantities into the body of water.” Obviously, this leaves ample room for 

interpretation. 

 

Nevertheless, when examining the indicative list of the main pollutants in WFD Annex VIII, one could 

anticipate pollutants ranging between e.g. the traditional chemical oxygen demand (COD) through 

‘more sophisticated’ micropollutants comparable with the Priority substances and certain other 

pollutants. 

 

The Central Laboratory is capable of analysing the more traditional pollutants (compare subsection 

2.1.3), whereas for micropollutants the situation will be comparable to the analysis of the Priority 

substances and certain other pollutants (subsection Error! Reference source not found.). 

 

The WFD (either subordinate directives) does not provide defined environmental quality standards 

(EQS). Member States are expected to establish EQSs for the ‘Other specific pollutants’ in 

accordance with the procedure set out in Annex V 1.2.6 of the WFD. To which extent Armenia is 

already in the position to apply this –demanding– procedure has not been pursued.  

2.1.6 Groundwater: Quantitative Status 

Key Issues 
 
Good quantitative status implies that the level of groundwater in the groundwater body is 
such that the available groundwater resource is not exceeded by the long-term annual 
average rate of abstraction. 
 
Essential requirements for assessing the quantitative status include: 

¶ modern equipment for recording groundwater levels; 

¶ sound understanding about the recharge-discharge conditions of aquifers; 
abstractions; etc.; 

¶ sufficient and experienced staff; 

¶ budgets for operation and maintenance. 

 

Ambient groundwater monitoring is conducted by the Hydrogeological Monitoring Centre (HMC) of 

the Ministry of Nature Protection of the Republic of Armenia. In the Soviet era, the groundwater 

monitoring network of Armenia comprised between 400 – 500 observations points. After about 15 

years of inoperation since 1992 the groundwater monitoring network was re-vitalized in 2007.  

Between 2009 and 2014, 70 sites were monitored, whereas since 2015 the number of observation 

points increased up to 128. 

 

Groundwater level is measured by self-manufactured mechanical cable meters and pressures of 

overflowing wells are measured by manometers. It definitely prevails to have all observation points 

being equipped with data loggers (water level and basic quality parameters such as temperature and 

conductivity), even though this will require certain investments.  
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One modern monitoring station equipped with electronic water level meters and telemetric data 

transfer devise will be installed by the EPIRB project in the pilot Akhuryan River Basin District. It is 

expected that environmental benefits from the continuous and frequent data recording in the 

modern observation well will trigger installation of up-to-date monitoring equipment also in other 

groundwater monitoring stations. 

2.1.7 Groundwater: Chemical Status 

Key Issues 
 
Good groundwater chemical status is the chemical status of a body of groundwater, which 
meets all the conditions set out in table 2.3.2 of WFD Annex V and the groundwater quality 
standards of the Directive 2006/118/EC.6 
 
Essential requirements for assessing the groundwater chemical status include: 

¶ modern analytical equipment; including field equipment; 

¶ certified reference material plus other reagents and consumables; 

¶ EN/ISO standards for analysis methods; 

¶ an operation in accordance with EN ISO/IEC-17025; 

¶ establishment of environmental quality standards; 

¶ sufficient and experienced staff; 

¶ budgets for operation and maintenance; 

¶ definition of thresholds for ‘good chemical status’ for several parameters. 

 

Groundwater samples are collected twice per year, during the high and low groundwater seasons. 

Main anions and cations, total hardness, dry residue, odour, taste and colour of water samples are 

analysed. HMC does not have its own laboratory; the groundwater samples are analysed by the 

Central Laboratory of the EIMC. 

 

The Directive 2006/118/EC on the protection of groundwater against pollution and deterioration 

provides environmental quality standards (EQS) for ‘good chemical groundwater status’ only for 

nitrates and active substances in pesticides. For other parameters/pollutants, EU Member States are 

expected to establish the EQSs themselves. For Armenia, suchlike EQSs have not been defined yet. 

2.2 Characterization of water bodies 
The WFD has a quite specific perception of water bodies, which are key units for planning and 

management, but also for designing monitoring networks and programmes. 

 

The procedure for identification and characterisation of surface water bodies is rather well described 

in Annex II of the WFD. Its application requires computers with geographical information system 

software (GIS) and maps with several types of digitised data, including hydrographic networks. The 

procedure for identification and characterisation of groundwater bodies in WFD Annex II is less 

                                                           
6 Directive 2006/118/EC on the protection of groundwater against pollution and deterioration. 
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detailed, but meanwhile methodologies are available that have been further developed under, inter 

alia, the EPIRB project. 

 

Groundwater and surface water bodies have been identified by the EPIRB project inside the 

Akhuryan River Basin District in line with WFD procedures. System A has been used for the 

identification and delineation of surface water bodies. Under the SOFINEX funded project “Feasibility 

of the Master Plan for Integrated Water Resources Management in the Six Water Basin 

Management Areas of Armenia”, groundwater and surface water bodies were delineated for the 

whole country, albeit applying a mixture of criteria. 

 

Technically, there are no constraints for characterization of water bodies in Armenia. 

2.3 Institutional Arrangements and Capacities 

2.3.1 Surface waters: biological quality elements 

Currently, the EIMC does not employ any staff proficient in monitoring of hydrobiological quality 

elements. A former staff member becomes though frequently engaged during specific project 

activities.  

 

So far, the EIMC has been exposed to monitoring and assessment of benthic invertebrate fauna. In 

order to become compliant with the WFD-approaches, the range of hydrobiological monitoring 

parameters would have to be extended to phytobenthos, phytoplankton, macrophytes and fish. 

 

Considering the current situation, it will be useful to investigate to which extent other competent 

institutes, including the scientific community, could become involved in the monitoring and 

assessment of hydrobiological quality elements, for example via subcontracting or outsourcing (part 

of) the work. 

2.3.2 Surface waters: physico-chemical quality elements 

The institutional arrangements are clear, with monitoring the ambient surface water quality clearly 

assigned as one of the responsibilities and tasks of the EIMC.  

 

The staff of the Central Laboratory is proficient in conducting the regular analyses, but could still 

benefit from further hands-on training in the analysis of several micropollutants, as well as in 

extending quality control procedures.7 The current number of staff suffices for supporting the 

present monitoring programmes, but may have to be increased when more parameters are to be 

analysed (notably more Priority substances and certain other pollutants) and more samples will be 

taken. 

                                                           
7 For more details, please refer to the document “Annex 1.5_1 6_Final Summary Report.pdf: Capacity Building 
for the National Water Laboratories” that can be downloaded at http://blacksea-
riverbasins.net/system/files_force/Annex%201.5_1%206_Final%20Summary%20Report.pdf?download=1   

http://blacksea-riverbasins.net/system/files_force/Annex%201.5_1%206_Final%20Summary%20Report.pdf?download=1
http://blacksea-riverbasins.net/system/files_force/Annex%201.5_1%206_Final%20Summary%20Report.pdf?download=1
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2.3.3 Surface waters: hydromorphological quality elements 

Monitoring the whole range of hydromorphological quality elements would obviously become a task 

of the Armenian State Hydrometeorological and Monitoring Service.  

 

The major irrigation systems in Armenia are though under the domain of the State Committee of 

Water Systems under the Ministry of Territorial Administration of the Republic of Armenia. The 

irrigation systems comprise the most important so-called heavily modified water bodies (HMWB; 

notably: reservoirs established inside rivers), as well as the artificial water bodies (AWB; such as the 

irrigation canals). This implies that certain co-ordination and exchange of data may require some 

further arrangements. 

 

Hands-on training in WFD-compliant monitoring and assessment of hydromorphological quality 

elements has been provided under the Kura III and the EPIRB projects. During the interviews in 

September 2014, the SHMS experts mentioned that this led to decent understanding of the methods 

and principles. 

2.3.4 Groundwater: quantitative status and chemical status 

The arrangements regarding ambient groundwater monitoring are clear. Quantity measurements 

and taking of groundwater samples are tasks of the Hydrogeological Monitoring Centre, while the 

samples are analysed by the Central Laboratory of the EIMC. 

 

Although initial identification and delineation of groundwater bodies in the pilot Akhuryan river 

basin were performed by the EPIRB project involving national groundwater experts, further training 

in the characterization of groundwater bodies (notably regarding applying Pressure-Impact analyses) 

will still be necessary.  

2.3.5 Characterization of water bodies 

Characterization of water bodies has been carried out under the EPIRB project for the Akhuryan 

River Basin District, with involvement of representatives of the competent institutes, but also in 

other initiatives. Finally, this task, as well as other tasks, such as updating the register with water 

bodies, will have to be formally assigned to a certain organisation, like for example the Water 

Resources Management Agency and its Water Basin Management Authorities (BMOs). 

 

Little other capacity building interventions -other than training- will be involved here, since the 

required hardware, software and experts are already available. 

2.3.6 Designing WFD-compliant monitoring programmes 

The design of WFD-compliant monitoring programmes will require inputs from the EIMC (surface 

water quality: physico-chemical and biological parameters; analysis of groundwater samples), SHMS 

(hydromorphological quality elements) and HMC (groundwater quantity and sampling). Depending 
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on the arrangements regarding the monitoring of the biological quality elements (section 2.3.1), 

some specific inputs from external third parties may be needed as well.  

 

The institutional setup as such appears ready to absorb the tasks for designing WFD-compliant 

monitoring programmes, although certain arrangements may still have to be prepared and 

formalised. For example, coordination between the Ministry of Nature Protection (EIMC, HMC) and 

the Ministry of Emergency Situations (SHMS) regarding the development of integrated monitoring 

programmes. 

 

The EPRIB has produced already a series of documents dedicated to WFD-compliant monitoring and 

assessment, with some more being in the pipeline.8,9 Worth mentioning are, inter alia: 

¶ Surface water 

o Identification of surface water bodies in the Pilot Basins; 

o Surface Waters Monitoring Programme in the Akhuryan River Basin District (draft is 

already prepared); 

o Guidelines for monitoring the chemical status of surface water bodies under the EU 

Water Framework Directive (under preparation); 

¶ Groundwater 

o Identification, characterisation and delineation of groundwater bodies in Caucasus 

countries (Armenia, Armenia and Georgia); 

o Guidelines for Groundwater Monitoring in the Pilot River Basins of Caucasus 

Countries (Armenia, Armenia and Georgia); 

o Classification of Groundwater Bodies. 

 

Establishing WFD-compliant monitoring and assessment programme for the whole of Armenia 

remains though still a future task. 

2.4 Human Capacities 
Key questions with respect to human capacities include: 

¶ Do we have sufficient staff? 

¶ Is our staff skilled at WFD-compliant monitoring and assessment of the status of water 

bodies? 

2.4.1 Staff numbers 

During the interviews in September 2014, representatives indicated that the numbers of staff 

generally sufficed for covering about 90% of the current tasks.  

 

                                                           
8 Documents can be downloaded via the site http://blacksea-riverbasins.net  
9 In 2011, the Kura II project issued a “Proposal for EU Water Framework Directive compliant monitoring programme for 
the Debed pilot river basin, Armenia” 

http://blacksea-riverbasins.net/
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WFD-compliant monitoring and assessment will require more staff than currently employed. For 

example, additional staff will be needed for monitoring and assessment of the whole range of 

biological quality elements. Furthermore, more monitoring sites have to be anticipated. 

 

It is not possible to make such estimates right now, if only that WFD-compliant monitoring 

programmes are yet to be developed for most of the river basins. It will though be important to 

explicitly include the expected numbers of required staff while doing so. 

2.4.2 Skills 

The WFD introduces several new monitoring and assessment topics, like analysis of new Priority 

substances, assessments based on type-specific reference conditions and ecological quality ratios, 

good quantitative status of groundwater (including assessment of surface-groundwater interaction), 

several hydromorphological parameters, et cetera, et cetera. 

 

The KURA II/III and the EPRIRB projects (together with several other projects) have shown the needs 

and demands for people being trained in order to become able to apply and implement the various 

new principles. These and other projects resulted in already decent understanding about the 

implications of monitoring and assessment in line with WFD requirements, but further training in 

several topics would still be necessary. 

 

Generally, it will be important to aim future capacity building initiatives both at: 

¶ staff (-candidates) already involved in specific monitoring/assessment tasks, and 

¶ training-for-trainers, since most likely also new generations of experts will have to be 

trained, besides the existing staff.  

2.5 Legal Frameworks 
Both the Armenian Water Code of 2002, as well as the Government Resolution No. 75-N of January 

27, 2011, On Definition of Water Quality Norms for each Water Basin Management Area, Taking into 

Consideration Local Specifics, enable further introduction of WFD-compliant monitoring and 

assessment. The Government Resolution No. 75-N, for example, in the future could be extended 

with environmental quality standards for hydrobiological and hydromorphological quality elements. 

 

Probably, WFD-compliant monitoring and assessment will though require some additional subsidiary 

legislation and other arrangements to be developed and adopted. Such a review is though not 

foreseen under the EPIRB project. 

2.6 Transboundary Arrangements 
The entire territory of Armenia is located in transboundary river basins. Important transboundary 

rivers include the Kura shared with Azerbaijan, Georgia and Turkey) and Araks (shared with Azerbaijan, 

Iran and Turkey). Armenian rivers are tributaries of the Kura and Araks: the Debed, a tributary of the 

Kura, is shared with Georgia; the Aghstev, also a tributary of the Kura, is shared with Azerbaijan; the 
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Akhuryan, a tributary of the Araks, is shared with Turkey; and the Vorotan, the Arpa, also tributaries 

of the Araks, as well as Tavush, tributary to Kura, are shared with Azerbaijan.  

 

Development and use of international waters by Armenia is facilitated by a number of bilateral treaties 

and agreements. Most of them entered into force during the Soviet era. Nonetheless, Armenia has 

assumed obligations with respect to them.  

 

Countries Watershed Title Date 

signed 

Armenia and 

Turkey 

Araks Convention between the Republic of Turkey and the Union of 

Soviet Socialist Republic concerning Water Use of 

Transboundary Waters 

1927 

  The Bilateral Commission between Armenia and Turkey 

operating on this basis 

1928 

Armenia and 

Turkey 

Akhuryan/ 

Arpacay 

Protocol Concerning Mainly Technical Cooperation, Riverbed 

Changes, and Construction of Joint Hydrotechnical Facilities, 

extending between border stone number 41 through border 

stone number 450 on Turkish-Soviet Union border 

1990 

Armenia and 

Turkey 

Akhuryan/ 

Arpacay 

The Protocol of the Meeting of the Turkish-Soviet Joint 

Commission Pertaining to the Joint Construction of a Dam on 

the Arpacay (Akhuryan) 

1964 

Armenia and 

Turkey 

Akhuryan/ 

Arpacay 

Agreement between the Republic of Turkey and the Union of 

Soviet Socialist Republics on the Joint Exploitation of Dam and 

Reservoir on the Akhuryan (Arpacay) River 

1973 

Armenia and 

Turkey 

Akhuryan/ 

Arpacay 

Cooperation Agreement between the Republic of Turkey and 

the Union of Soviet Socialist Republics on the Construction of a 

Dam on the Bordering Arpacay (Akhuryan) River and the 

Constitution of a Dam Lake 

1975 

Armenia and 

Azerbiajan 

Vorotan/ 

Bargushad 

Agreement between the Soviet Socialist Republic of Armenia 

and the Soviet Socialist Republic of Azerbaijan on the Joint 

Utilization of the Waters of the River Vorotan 

1974 

Armenia and 

Iran 

Araks Treaty between the Government of the Union of Soviet 

Socialist Republics and the Imperial Government of Iran 

Concerning the Regime of the Soviet-Iranian Frontier and the 

Procedure for the Settlement of Frontier Disputes and 

Incidents 

1957 

  The Bilateral Commission between Armenia and the Islamic 

Republic of Iran acting on this basis 

1957 

Armenia and 

Iran 

Araks Agreement between Iran and the Union of Soviet Socialist 

Republics for the Joint Utilization of the Frontier Parts of the 

Rivers Araks and Atrak for Irrigation and Power Generation and 

Domestic Use 

1957 

Armenia and 

Iran 

Araks Protocol of the Meeting between the Representatives of 

Islamic Republic of Iran and Republic of Armenia on Joint Study 

2006 
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of Water Pollution in Aras Transboundary River Between the 

Two Countries 

Armenia and 

Georgia 

No specific 

watershed 

Agreement between the Government of Georgia and of the 

Republic of Armenia on Cooperation in Environmental 

Protection 

1997 

Armenia and 

Georgia 

Debed Protocol of Agreement between Armenia and Georgia on the 

Design of a Water Intake in the Debed River 

1971 

Armenia and 

Azerbaijan 

Arpa Agreement between the Council of Ministers of the Armenian 

Soviet Socialist Republic and the Council of Ministers of the 

Azerbaijan Soviet Socialist Republic on Transfer of Arpa River 

into Lake Sevan 

1962 

Source: Adapted from UNECE, 2009. 

 

It should be noted, that all of the above-mentioned agreements apply to surface waters, and do not 

contain any provisions on groundwater.  

 

Of the above-mentioned agreements only one - on Joint Study of Water Pollution in Aras 

Transboundary River Between the Two Countries, signed between Armenia and Iran in 2006, purely 

relates to joint monitoring. Under this agreement, since 2006, the Armenian and Iran experts jointly 

monitor surface water chemical quality in selected 14 samplings sites (8 on the Iranian side and 6 on 

the Armenian side) on Araks River, along the Armenian-Iranian border, and meet annually to exchange 

the information and discuss the results. 

2.7 Synthesis 
The summary in the next two pages is a preliminary, tentative one, partly based on expert 

judgements. It aims at providing with a reflection for Armenia as a whole, even though the EPIRB 

project’s focus is on the Akhuryan River Basin District. 
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Legend 

No more interventions 
are required 

The situation is 
satisfactory, although 
some improvements 

could still be achieved 

Several provisions are 
already in place, but 

interventions are required 

Little provisions are in 
place; many interventions 

are required 

No/insufficient provisions 
in place 

Chemical Status 

Sampling 
equipment 

Sampling 
methods 

Laboratory 
equipment 

EN/ISO 
analysis 
methods 

QA/QC,  
ISO 17025 

Selection 
relevant 
pollutants 

O&M 
budget 

№ of staff Training  Investme
nts 

          

Ecological Status: Biological Quality Elements 

 Sampling 
devices 

EN/ISO 
sampling 
methods 

QA/QC Type-
specific ref. 
conditions 

Ecological 
quality 
ratios 

Inter-
calibration 

O&M 
budget 

№ of staff Training  Invest 
ments 

Benthic 
invertebrate 
fauna 

          

Phytoplankton           

Phytobenthos           

Macrophytes           

Fish           

Ecological status: General Conditions 

Sampling 
devices 

Sampling 
methods 

Laboratory 
equipment 

EN/ISO 
analysis 
standards 

QA/QC, 
ISO 
17025 

Type-specific 
reference 
conditions 

Classification 
 

O&M 
budget 

№ of 
staff 

Training  Invest 
ments 

           

Ecological Status: Hydromorphological Quality Elements 

  Measurement 
devices 

EN/ISO 
measurement 
methods 

QA/QC 
 

Type-
specific ref. 
conditions 

Classification O&M 
budget 

№ of 
staff 

Training  Invest 
ments 

Rivers Hydrological 
regime 

         

 Morphological 
conditions 

         

Lakes Hydrological 
regime 

         

 Morphological 
conditions 

         

Ecological status: Other Specific Annex VIII Pollutants 

Sampling 
equipment 

Sampling 
methods 

Laboratory 
equipment 

EN/ISO 
analysis 
standards 

QA/QC, 
ISO 
17025 

Selection 
relevant 
pollutants 

EQSs for  
classification 

O&M 
budget 

№ of 
staff 

Training  Investme
nts 

           

Groundwater: Quantitative Status 

Measurement 
equipment 

Measurement 
methods 

QA/QC 
 

Classification 
(good/bad) 

O&M 
budget 

№ of 
staff 

Training  Investments 
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Groundwater: Chemical status 

Sampling 
equipment 

Sampling 
methods 

Laboratory 
equipment 

EN/ISO 
analysis 
standards 

QA/QC, 
ISO 17025 

Classification 
(good/bad) 

O&M 
budget 

№ of staff Training  Investm
ents 

  n.a. n.a. n.a.  n.a. n.a.   

n.a.= not applicable  

Characterization of Water Bodies 

 Technical 
requirements 

Categorisation  Characterization  Training 

Surface water  river, lake, transitional, 
coastal water; AWB, HMWB 

             System A               

 System B   

Groundwater       

Design of WFD-compliant Monitoring Programmes and Networks 

 Surveillance 
monitoring 
sites 

Operational 
monitoring 
sites 

Operational 
monitoring 
parameters 

Sampling/ 
measurement 
frequencies 

Training  

Surface water      

Groundwater      

Institutional Capacities and Arrangements for WFD-compliant Monitoring and Assessment 

   Capacities Arrangements 

Surface water Chemical status    

 Ecological status Hydrobiological quality elements   

  General conditions   

  Other Annex VIII pollutants   

  Hydromorphological quality elements   

Groundwater Quantitative status    

 Chemical status    

Delineation/characterisation of water bodies   

Design of monitoring programmes and networks   

Legal Framework Supporting Introduction of WFD-compliant Monitoring and Assessment 

Water Code   

Bylaws  
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3 Summary of pending interventions 

While referring to the summary overview in section 0, obviously the main challenge will be ‘reaching 

green colours all over’. 

 

The next sections enumerate a series of interventions for addressing the various components. 

Several interventions could be implemented in parallel. Details for preparation and implementation 

of interventions are to be elaborated by the competent authorities. 

 

The EPIRB project publishes documents for many related topics and issues, which can be 

downloaded via http://blacksea-riverbasins.net/en/downloads-section  

3.1 Surface water: biological quality elements 
1) Employ hydrobiologists under the EIMC to become responsible for (WFD-compliant) 

monitoring and assessment of hydrobiological quality elements. 

2) Investigate the opportunities for outsourcing the monitoring and assessment of some of the 

quality elements to third parties. 

3) Launch initiatives that will result in recommendations to the Government of the Republic of 

Armenia for formalising institutional arrangements concerning monitoring and assessment 

of the various biological quality elements. 

4) Prepare capacity building plans addressing, inter alia: 

a. capital investments; 

b. staff requirements (number of staff; training needs); 

c. operation and maintenance costs 

d. subcontracting (in case third parties will be involved). 

5) Actually enhance the capacities, involving, inter alia: 

a. equipment procurement; 

b. employment of additional staff; 

c. training of present and new staff; 

d. annual budget allocation; 

e. etc. 

3.2 Surface water: physico-chemical quality elements 
1) Create new, modern laboratory premises for the Central Laboratory of the EIMC. 

Procurement of new delicate analytical equipment (such as a HPLC) should be delayed until 

laboratory’s premises will meet the requirements for installing and using such equipment. 

2) Prepare plans for upgrading the laboratory in order to cover analysis of the ‘Priority 

substances and certain other pollutants’, addressing inter alia: 

a. capital investments (equipment, solvents, certified reference materials, etc.); 

b. staff requirements (number of staff, training needs); 

c. operation and maintenance costs. 

http://blacksea-riverbasins.net/en/downloads-section
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3) Prepare and implement procurement for equipment, solvents, certified reference materials, 

et cetera. 

4) Get prepared and apply for ISO 17025 accreditation. 

5) Employ additional staff. 

6) Provide training to present and new staff.  

7) Assure financing for proper functioning in the annual budget allocations. 

3.3 Surface water: hydromorphological quality elements 
1) Water level monitoring (rivers, lakes, reservoirs) 

a. Prepare a plan for investments in establishing/rehabilitating online water level 

monitoring for the country as a whole, including prioritization of the sites.  

b. Prepare and launch procurement procedures accordingly. 

2) Prepare capacity building plans for extending the capacity of the Armenian State 

Hydrometeorological and Monitoring Service for monitoring other hydromorphological 

quality elements, addressing, inter alia: 

a. capital investments; 

b. staff requirements (numbers of staff; training needs); 

c. operation and maintenance costs. 

3) Actually enhance the capacities, involving inter alia: 

a. equipment procurement; 

b. employment of additional staff; 

c. training of present and new staff; 

d. annual budget allocation; 

e. etc. 

3.4 Groundwater: quantitative status 
1) Rehabilitation of the existing network 

a. Prepare and conduct an inventory of the existing groundwater monitoring network 

to assess the state of the observations points, in order to determine which sites 

need to be rehabilitated and what works are required for restoring them. 

b. Prepare (including financing) and implement the sites’ rehabilitation plan. 

2) Prepare an investment plan for purchasing and installing data loggers (water levels and basic 

quality parameters) at existing observation points. 

3) Prepare an investment plan for extending/restructuring the groundwater monitoring 

programme in response to the requirements stipulated by the river basin management 

plans. 

3.5 Groundwater: chemical status 
1) Ascertain staff and transportation means for taking groundwater samples, to be analysed by 

the Central Laboratory of the EIMC. 
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3.6 WFD-compliant assessment criteria 
1) Training. Assess the needs for training in establishing the type-specific criteria for 

assessment of the ecological status; prepare and implement training courses accordingly. 

2) Hydrobiological quality elements. Prepare and implement a programme for establishing 

type-specific reference conditions and ecological quality ratios for all biological quality 

elements for all river basins. 

3) General conditions. Prepare and implement a programme for establishing type-specific 

reference conditions and classification schemes for the supporting physico-chemical 

‘General conditions’ parameters for all river basins. 

4) Other specific pollutants. Prepare and implement a programme for selecting the –basin-

specific– WFD VIII ‘Other specific pollutants’ and setting their environmental quality 

standards.  

5) Hydromorphological quality elements. Prepare and implement a programme for 

establishing type-specific reference conditions and classification schemes for all 

hydromorphological quality elements, all river basins. 

6) Surface water chemical status. Consider revision of the Resolution No 75-N “On Defining 

Water Quality Norms for Each Water Basin Management Area taking into Consideration the 

Peculiarities of the Locality” in order to become harmonised with the list with parameters 

and environmental quality standards of the EU Directive 2013/39/EU. 

7) Groundwater chemical status. Prepare and implement a programme for selecting the 

relevant pollutants and establishing their environmental quality standards for good chemical 

groundwater status.  

3.7 Characterization of water bodies 
1) Surface water bodies  

a. Assess the needs for training in characterisation of surface water bodies; prepare 

and implement training courses accordingly. 

b. Prepare a delineation of surface water bodies for all river basins in accordance with 

WFD Annex II, System A. 

c. Update the delineation of surface water bodies in accordance with WFD Annex II, 

System B after more specific hydrobiological requirements have been determined. 

2) Groundwater bodies 

a. Assess the needs for training in characterisation of groundwater bodies; prepare and 

implement training courses accordingly. 

b. Prepare delineation and characterisation of groundwater bodies for all basins in 

accordance with WFD Annex II and the methodologies prepared under the EPIRB 

project. 

3.8 Designing WFD-compliant monitoring programmes 
Note that WFD-compliant monitoring programmes are designed as part of the preparation of 

river basin management plans. For example, the results of the Pressure-Impact analysis 
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determine where operational monitoring is needed and which parameters are to be selected 

for the surface water bodies (possibly) at risk. 

1) Identify the departments that will become responsible for –coordination of– the design of 

the monitoring programmes for groundwater bodies and for surface water bodies, and 

formalise the necessary arrangements. 

2) Assess the needs for further training in designing WFD-compliant monitoring programmes; 

prepare and conduct training courses accordingly. 

3.9 Legal frameworks 
1) Conduct reviews for determining which subsidiary legislation (bylaws, regulations, etc.) 

needs to be drafted and adopted in conjunction with WFD-compliant monitoring and 

assessment. 
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Annex I: Interviewees September 2014 
 

As part of the preparation of the preliminary draft monitoring strategy, meetings were organised in 

Yerevan on 22 September 2014 with the following people: 

 

¶ AGHINYAN, Hovik. Head of the Division of Hydrogeological Research and Monitoring of 

Freshwater Resources, Hydrogeological Monitoring Centre, Ministry of Nature Protection of 

the Republic of Armenia 

¶ AZIZYAN, Levon. Head of Hydrological Centre, Armenian State Hydrometeorological and 

Monitoring Service, Ministry of Territorial Administration and Emergency Situations of the 

Republic of Armenia 

¶ GEVORGYAN, Artur. Head of Laboratory, Central Laboratory, Environmental Impact 

Monitoring Centre, Ministry of Nature Protection of the Republic of Armenia 

¶ HAKOBYAN, Karlen. Director, Hydrogeological Monitoring Centre, Ministry of Nature 

Protection of the Republic of Armenia 

¶ MELKONYAN, Hamlet. Deputy Director, Armenian State Hydrometeorological and 

Monitoring Service, Ministry of Territorial Administration and Emergency Situations of the 

Republic of Armenia 

¶ MISAKYAN, Edgar. Head of Hydrometry Division of the Hydrological Centre, Armenian State 

Hydrometeorological and Monitoring Service, Ministry of Territorial Administration and 

Emergency Situations of the Republic of Armenia 

¶ SHAKNUZARYAN, Gayane. Deputy Director, Central Laboratory, Environmental Impact 

Monitoring Centre, Ministry of Nature Protection of the Republic of Armenia 


