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Preamble 

This work has been prepared under the “Implementation of ecosystem approach in the 
Adriatic Sea through marine spatial planning” project (i.e. the GEF Adriatic project) based 
on the agreement between UNEP and PAP/RAC (UNEP/PCA/ECOSYSTEMS/2017/MCEB-
MAP/025). The document elaborates the IMAP Ecological Objective 5 (EO5) “Eutrophication” 
Good Environmental Status (GES) assessment under the framework of the UNEP/MAP/IMAP 
(Integrated Monitoring and Assessment Program of the Coasts and Sea and related 
Assessment Criteria). The GES or non-GES status is expounded by assessing progresses, 
objectives and targets achieved from EO5 Common Indicators (CIs). 

The EO5 is one of the Ecological Objectives within the IMAP approach for marine 
environmental integrated assessments in the context of the Ecosystem Approach; and 
therefore, the final GES Assessment for the Montenegrin marine environment should 
consider all of them.  
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1 Introduction 

Eutrophication is a process driven by enrichment of water by nutrients, especially compounds of nitrogen and/or 
phosphorus, leading to: increased growth, primary production and biomass of algae; changes in the balance of organisms; 
and water quality degradation. The consequences of eutrophication are undesirable if they appreciably degrade ecosystem 
health and/or the sustainable provision of goods and services. These changes may occur due to natural processes; 
management concern begins when they are attributed to anthropogenic sources. Additionally, although these shifts may not 
be harmful in themselves, of great concern are ‘undesirable disturbances’: the potential effects of increased production, and 
changes of the balance of organisms on ecosystem structure and function and on ecosystem goods and services. 

Table 1.1. Specific operational objectives and indicators for eutrophication for the Mediterranean  
(UNEP(DEPI)/MED IG.21/9 Annex I – Thematic Decisions) 

Operational objective Indicator 

5.1 Human introduction of nutrients in the 
marine environment is not conducive to 
eutrophication 

5.1.1. Concentration of key nutrients in the water column (CI13) 

5.1.2. Nutrient ratios (silica, nitrogen and phosphorus) where appropriate 

5.2. Direct effects of nutrient over- enrichment 
are prevented 

5.2.1. Chlorophyll a concentration in the water column (CI14) 

5.2.2. Water transparency where relevant 

5.3. Indirect effects of nutrient over- enrichment 
are prevented 

5.3.1. Dissolved oxygen near the bottom, i.e. changes due to increased organic matter decomposition, and 
size of the area concerned 

 

1.1 GES definition 

Definition of GES: “Human-induced eutrophication is minimised, especially adverse effects thereof, such as losses in 
biodiversity, ecosystem degradation, harmful algae blooms and oxygen deficiency in bottom waters”. 

Based on the conclusions and proposals of the MSFD TG5 „GES with regard to eutrophication has been achieved when the 
biological community remains well-balanced and retains all necessary functions in the absence of undesirable 
disturbance associated with eutrophication (e.g. excessive algal blooms, low dissolved oxygen, declines in seagrasses, 
kills of benthic organisms and/or fish) and/or where there are no nutrient-related impacts on sustainable use of 
ecosystem goods and services“. 

In line with the recommendations of the Integrated EcAp Correspondence Group on Good Environmental Status (GES) and 
Targets Meeting (UNEP(DEPI)/MED WG.3940/4), in the context of the Barcelona Convention a common indicator is an 
indicator that summarizes data into a simple, standardized and communicable figure and which is ideally applicable in the 
whole Mediterranean basin, but at least on the level of sub-regions and is monitored by all CPs. A common indicator can give 
an indication of the degree of threat or change in the marine ecosystem and can deliver valuable information to decision 
makers. 

Back in 2013, the initial GES definitions for Common Indicators within each IMAP Ecological Objective were defined and 
agreed at the Conference of the Parties (COP18) by Decision IG.21/3 [UNEP(DEPI)/MED IG.21/9 Annex II]. Since then, some of 
those definitions have been slightly updated and modified, namely Decision IG 22/7 (COP19, 2016), IMAP Common Indicator 
guidance factsheets presented at the Meeting of the MED POL Focal Points in Rome in 2017 (UNEP(DEPI)/MED WG. 439/12), 
and continues (see References and next Section). The Table 1.2 below shows the current GES requirements and components 
for each EO5 CI, namely, the GES definition, the Operational Objectives and the Targets. The GES depends on the successful 
achievement of its requirements. 
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Table 1.2. The GES definition, Operational Objectives and Targets for each CI within IMAP EO5 needed to fulfil the requirements to achieve the GES.  
Source: UNEP(DEPI)/MED WG. 463.Inf.13  

EO5  GES definition Operational Objective Targets 

CI13 
Concentration of 
key nutrients in 
water column 

Concentrations of nutrients 
in the euphotic layer are in 
line with prevailing 
physiographic, geographic 
and climate conditions 

Human introduction of nutrients in the 
marine environment is not conducive to 
eutrophication 

1. Reference nutrients concentrations according to the local 
hydrological, chemical and morphological characteristics of the 
un-impacted marine region. 

2. Decreasing trend of nutrients concentrations in water column of 
human impacted areas, statistically defined. 

3. Reduction of BOD emissions from land-based sources. 
4. Reduction of nutrients emissions from land-based sources 

CI14 
Concentration of 
Chlorophyll a in 
water column 

Natural levels of algal 
biomass, water 
transparency and oxygen 
concentrations in line with 
prevailing physiographic, 
geographic and weather 
conditions 

Direct and indirect effects of nutrient 
over-enrichment are prevented 

1. Chlorophyll a concentration in high-risk areas below thresholds 
2. Decreasing trend in chlorophyll a concentration in high risk areas 

affected by human activities  

 
Therefore, the GES requirements are defined for each of the EO5 CIs. Reaching GES benchmarks with regards to 
eutrophication will provide the achievement of the EO5 GES, or alternatively, provide the distance from the GES and the way 
forward for its accomplishment. 
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2 Pressures and impacts 

2.1 Input of nutrients and organic matter 

2.1.1 DPSIR approach  

The DPSIR, which stands for Driving Force, Pressures, State, Impact and Responses, is an approach to the system of indicators 
widely accepted for the marine environment and coastal zone to obtain:  

 an information reporting system (a structure for organising and reporting on monitoring data);  

 a tool for communicating, with policy-makers in particular and also with the general public, DPSIR is also a tool for 
improved understanding of environmental problems;  

 an information and assessment tool for the identification of environmental problems and a tool to set priorities for 
regional environmental problems.  

The framework adopts a causal approach and identifies the causal chain. The indicators are the attributes of the framework; 
they summarise information or, more specifically, the raw data concerning a selected issue or problem. This approach 
applied to the problem of eutrophication in Montenegro coastal waters is presented in Figure 2.1. 

 

Figure 2.1. DPSIR approach applied to eutrophication in the Montenegro coastal waters 
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2.1.2 Pressures related to nutrients and organic substances 

Nutrient inputs to the marine environment take place through deposition from the atmosphere, diffusely from the soil 
leaching process, inflow of rivers and underwater freshwater sources, and point discharges of municipal and technological 
wastewater. 

2.1.2.1 Deposition of nitrogen compounds NOx from the atmosphere 

The origin of substances that pollute the marine environment through deposition from the atmosphere is mostly from 
households, transport, agriculture and industry (SO2, NOx, NH3, cadmium, lead, arsenic, mercury and many organic 
compounds such as dioxins, PCBs, PAHs, etc.) The main pollutants from individual industrial production processes are shown 
in Table 1. 

Table 2.1. Input of pollutants from certain industrial processes into the atmosphere 

Industry Emission to the atmosphere 

Oil refinery VOC, PAH 

Fish processing H2S, Trimethylamine 

Edible oil processing hexane 

Production of alcoholic beverages VOC 

Production of NP fertilizers NH3, VOC, F 

Metallurgy SO2, PCDD / PCDF, VOC, Hg, Cd, Pb 

Textile production VOC 

PVC production Vinyl chloride, VOC, PCDD / PCDF, 

Paint production VOC 

 Cement production As, Cd, Cr, Cu, F, HCl, Hg, NH3, Pb, Benzene, Benzopyrene 

 
There is no knowledge about the importance of absorption and deposition of nitrogen compounds from the atmosphere 
(NOx) in the Adriatic, but it can be assumed that these processes represent an important way of nitrogen entry into the 
Adriatic. This view is consistent with research that has shown that nitrogen deposition in the northern hemisphere has 
increased tenfold over the past century. Swackhamer et al. (2004) calculated that the current atmospheric nitrogen 
deposition in the investigated areas of inland and coastal waters of the EU and the USA ranges from 400 to > 1,200 kg/ha and 
that this nitrogen input represents a significant fraction in the new (anthropogenic) nitrogen of these estuarine waters, 
coastal and marine waters.  

2.1.2.2 Nutrient contamination from diffuse sources 

The origin of coastal water pollution from diffuse sources is mainly related to the leaching of different types of land 
(agricultural, plant and forest cover, etc.) as well as artificial surfaces (cities, settlements, industrial zones). For most EU 
countries, the most important source of diffuse pollution is areas with intensive agricultural activity from which compounds 
originating from nitrogen and phosphorus fertilizers and pesticides are introduced into transitional and coastal waters. This 
impact was recognized in the 1970s, and nitrates have been identified as a major hazard to surface and groundwater. 
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Figure 2.2. Consumption of nitrogen fertilizers (in millions of tons) in Europe from 1930-1999.  
(Report from the Commission – Implementation of Council Directive 91/676/EEC concerning the protection of waters against pollution caused by nitrates from 

agricultural sources – Synthesis from year 2000 Member States reports) 

The first directives to improve were Council Directives 75/440/EEC of 16 June 1975 on the quality of surface water intended 
for the abstraction of drinking water in the Member States, as amended by the directives on the quality of water intended for 
human consumption (79/869 / EEC, 80/778/EEC and 98/83/EC) force on December 5, 1998). 

Given the continued growth of nitrogen fertilizer consumption (Figure 2.2) as well as the poor monitoring results which 
showed that in the EU more than 20% of groundwater is experiencing a significant increase in nitrate concentration, and that 
30-40% of rivers and lakes have been identified symptoms of eutrophication, and that there is a serious problem of further 
transfer of nitrogen to transitional and coastal waters In 1991, the Directive on the protection of waters against pollution 
caused by nitrates of agricultural origin (91/676/EEC; Nitrates Directive) was adopted. 

Based on the idea of nitrates from agricultural sources as the main cause of water pollution from diffuse sources of the EU, 
to protect human health, living resources and ecosystems and water as insurance other lawful water use, water pollution by 
nitrates is necessary to reduce. The most important excerpts from the Nitrates Directive EU Member States must: 

 identify polluted waters and waters at risk of pollution (unless action is taken in accordance with Article 5 and according 
to the criteria set out in Annex I);  

 within two years of notification of this Directive, declare all known lands in its territory where contaminated waters and 
waters at risk of pollution occur as vulnerable zones;  

 to ensure a general level of protection of all waters against pollution, establish one or more codes of good agricultural 
practice to be applied voluntarily by farmers, containing at least the provisions of Annex II.A. 

The determination of polluted waters and waters threatened by nitrate pollution make it possible criteria set out in Annex I 
of the Nitrates Directive: 

 Surface fresh waters, in particular those used or intended for the abstraction of drinking water, contain or may contain a 
higher concentration of nitrate than that determined in accordance with Directive 75/440/EEC, unless the action referred 
to in Article 5 is taken;  

 If underground water containing nitrate more than 50 mg L-1 or order could contain more than 50 mg L-1 nitrate, if the 
actions referred to in Article 5 are not taken; 
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 Whether natural freshwater lakes, other freshwaters, estuaries, coastal and sea waters are found to be eutrophic or could 
become eutrophic in the near future if the actions referred to in Article 5 are not taken.  

The reduction of the impact of pollution originating from the washing of artificial surfaces is provided for in the Directive on 
the drainage and treatment of urban waste water (91/271/EEC). According to this Directive, the obligation of appropriate 
treatment of municipal wastewater (depending on the determined sensitivity of the recipient) is determined for all 
agglomerations larger than 2,000 ES, as well as wastewater treatment of certain industrial sectors. The obligation to purify 
contaminated water from surface rinsing processes is clearly indicated in Articles 1 and 2 of the Directive. This Directive was 
supplemented in 1998 by Directive 98/15/EC clarifying the requirements of Directive 91/271/EEC relating to the discharge of 
treated water into sensitive areas subject to eutrophication. In order to reduce this type of diffuse pollution, several 
workshops were organized on the sectoral sources of this pollution (Defra, EEA, 2004), as well as on the approach of the 
Sustainable Urban Drainage Systems – SUDS (http://www.euwfd.com/html/sources-of-pollution---diffuse-pollution.html 
and the matrix of substances or also from "non-agricultural" diffuse pollution. 

The impact of this form of diffuse pollution on the ecological and chemical status of transitional and coastal waters and 
marine waters of the Republic of Montenegro can be assessed as weak, which is supported by several facts: 

  Corine land cover of agricultural land; 

 Major crops and plantations (Figure 2.4), with an exception production of olives and grapes, which belong to extensive 
agriculture. 
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Figure 2.3. "Corine Land Cover" class for ICZM (10 km) area of Montenegro.  
Source of data: https://land.copernicus.eu/local/coastal-zones/coastal-zones-2018 
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Figure 2.4. "Corine Land Cover" class for ICZM (10 km) area of Montenegro dedicated to agriculture.  
Source of data: https://land.copernicus.eu/local/coastal-zones/coastal-zones-2018 

 
The ICZM area over land of Montenegro represents 1,271 km2 and of that 8.2% (104 km2) are under agriculture, of that half 
are arable land (43.7 km2) and vineyards and olives (6.7 km2), indicating a rather low pressure from agriculture. 

2.1.3 Loads and impacts on the marine environment 

2.1.3.1 Nutrients input from diffuse pollution sources – agriculture 

Since 2012, MONSTAT has not collected data on the consumption of mineral fertilizers at the national level there is still a 
need to specify inter-institutional competencies and legal obligations for the collection of data (Medenica, 2017). 

Consumption of mineral fertilizers in the period from 2005 to 2010, a pronounced growth trend in the consumption of mineral 
fertilizers in Montenegro is clearly visible per unit area (Figure 2.4). Based on the data (Table 2.2), the highest consumption 
per unit area in Montenegro was in 2010. The consumption of mineral fertilizers for 2011 compared to 2010 decreased by 
57%. Based on the obtained results, it can be concluded that there has been a significant decline in fertilizer consumption. 
In any case, farmers in Montenegro use more than ten times less fertilizer than the EU average. 
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Figure 2.5. Total and unit consumption of mineral fertilizers per unit area in Montenegro from 2005 to 2011. Source: Palerm et al., 2015. 

Table 2.2. Arable land and fertilizer consumption in Montenegro from 2005 to 2011. Source: Palerm et al., 2015. 

Year 2005 2006 2007 2008 2009 2010 2011 

Arable land (ha) 5,775 5,746 5,883 5,399 5,243 5,150 5,776 

Total consumption of fertilizers (t) 1,310 1,413 1,635 1,766 1,769 2,767 1,185 

 
As data on the consumption of nitrogen and phosphorus fertilizers are not available, consumption of all types of mineral 
fertilizers for the entire territory of the Republic of Montenegro in 2011 amounts to about 1185 tons, and is among the lowest 
in Europe (Table 2.2). According to the amount of active substance in the fertilizer, the most common is nitrogen, followed 
by potassium and phosphorus (Palerm et al., 2015). 

To examine the impact of diffuse nutrient contamination from mineral fertilizers on transitional and coastal waters of the 
Montenegro part of Adriatic basin, the following were investigated: 

 changes in nitrate concentrations (as the main cause of the eutrophication problem in the European Community) in the 
freshwater part of most rivers of the Montenegro part of Adriatic basin from their source to their mouth; 

 concentrations of total inorganic nitrogen in coastal waters near significant agricultural areas in the Montenegro part of 
Adriatic basin. 

In order to determine changes in nitrate concentrations along watercourses all available data were analysed and were 
determined on the basis of annual averages for each river. 

Only data for the Bojana River at station Fraskanjel were available as a mean 10-year (2009–2018) values ± standard deviation 
(Vukašinović-Pešić et al., 2020). 

Compared to the values prescribed by the Nitrates Directive, nitrate concentrations determined during 2018 in the rivers of 
the Adriatic basins are also so low at stations near the mouth (c(NO3

-) = 1.22 ± 0.74 mg L-1), to satisfy all criteria of the Directive 
relating to surface water and surface water intended for drinking water (c(NO3) <50 mg L-1; Class A1 – mandatory) as well as 
(c(NO3) < 25 mg L-1; Class A1- recommended, Council Directive 75/440/EEC). 



  

10 

Analysis of the concentrations of dissolved inorganic nitrogen in coastal waters near significant agricultural areas (mainly 
close to the Bojana River mouth – Station E-7, Fig. 3.1) shows that the levels of DIN are typical for coastal waters with minor 
impact from land. The concentration of DIN ranged from 0.23 – 17.60 µmol L-1, with a geometric mean of 2.21 µmol L-1. 

2.1.3.2 Nutrients input by rivers and wastewater 

According to National emission inventory of pollutants from land-based sources for montenegro (Mišurović and Đurašković, 
2019) the annual inflow of total nitrogen and phosphorus to watercourses amounted to 5080.1 tons of total nitrogen and 
608.2 tons of total phosphorus for 2018 (Table 2.3). 

If we compare these values with the quantities from wastewater it can be concluded that most of the total nitrogen (about 
93%) in the area of transitional and coastal waters enter through watercourses, while about 14% of total phosphorus through 
wastewater. In Table 2.4. annual loads by administrative region are presented. 

Table 2.3. Annual loads of Total suspended solid, organic matter as (Chemical oxygen demand and Biological oxygen demand), Total Nitrogen and Total 
Phosphorous by emitter for 2018. Source: Mišurović and Đurašković, 2019.  

Name of emitter 
Total Suspended 

Solids (t/a) 
Chemical Oxygen 

Demand (t/a) 
Biochemical Oxygen 

Demand (t/a) 
Total Nitrogen 

(t/a) 
Total Phosphorous 

(t/a) 

Metal Industry 0.001 0.020 0.003 0.011 0.0002 

WWTP +WW 
Municipality 

1,812.0 1,219.5 626.5 218.1 70.2 

WW Tourist 945.0 1,278.6 702.3 147.2 32.8 

Agriculture, Olive oil 0.099 2.3 1.4 - - 

Man. petrol product 0.080 0.028 0.004 - - 

WW Total 2,757.2 2,600.4 1,330.2 365.4 102.9 

Bojana River 32,292.9 57,512.5 28,256.2 5,045.8 605.5 

P. Milena River 369.8 157.9 100.8 6.7 2.4 

Sutorina River 4,099.7 98.4 49.2 29.1 0.4 

Rivers total 36,762.3 57,768.8 28,406.2 5,081.6 608.2 

TOTAL 39,519.5 60,369.2 29,736.5 5,447.0 711.1 
 

Table 2.4. Annual loads of Total suspended solid, organic matter as (Chemical oxygen demand and Biological oxygen demand), Total Nitrogen and Total 
Phosphorous by emitter for 2018. Source: Mišurović and Đurašković, 2019.  

No. of 
Plants 

Administrative 
region 

Total Suspended 
Solids (t/a) 

Chemical Oxygen 
Demand (t/a) 

Biochemical Oxygen 
Demand (t/a) 

Total Nitrogen 
(t/a) 

Total Phosphorous 
(t/a) 

3 Bar 802.9 517.2 252.2 64.9 9.7 

1 Budva 342.3 970.8 534.8 93.1 43.0 

1 Herceg Novi 663.1 528.2 246.1 79.1 35.2 

1 Kotor 325.3 65.4 35.1 20.4 4.0 

1 Tivat 50.8 113.7 59.2 24.7 4.1 

1 Ulcinj 572.6 402.8 201.4 83.9 6.9 

8 Total 2757.2 2600.4 1330.2 365.4 102.9 
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The impact of nutrients input through point sources of pollution on physicochemical parameters and biological quality of 
transitional and coastal waters significantly depends on the amount and composition of wastewater, degree of treatment, 
location and depth of discharge and hydrographic characteristics of the recipient. In systems where the negative impacts of 
several factors overlap, the consequences for the marine environment can become very serious. 

2.1.4 Assessment of the ecological condition of the coastal sea 

As the qualitative and quantitative description of the marine environment is insufficient for objective, comparable and 
internationally harmonized expression of the ecological status of individual components of the marine system, different 
indices have been introduced for individual biological quality elements (AMBI, M-AMBI, EFI, BENTIX ...). One of them is the 
index for describing the trophic state of the water column (TRIX) proposed by Vollenweider et al. (1998) which includes data 
on water column oxygen saturation, nitrogen and phosphorus nutrient concentrations, and chlorophyll a. Determination of 
trophic status via TRIX is applied mainly to the surface layer of the water column from 0 to 10 m depth, and the results 
obtained for the coastal stations of Montenegro are shown in Figure 2.5. 

Only the data of the surface layer test were taken for the assessment of eutrophication due to the fact that there are other 
processes at the bottom on the basis of which an erroneous picture of the situation could be obtained through the 
interpretation of eutrophication. 

According to the criteria trophic index (TRIX) ecological state in the coastal waters of Montenegro could be described as 
coastal oligotrophic. TRIX is shoving a gradient of eutrophic conditions in the Boka Kotorska area, where the highest values 
are observed in the inner part of the Bay. The inner part is under pronounced influence from land and the area show 
mesotrophic characteristic. Average values for TRIX are in general higher than 4 (Stations E-1, OS-1 and RI-1). In the area, 
there are Morinjska wells, Sopot and Spila near Risan, wells Škurda and Gurdić in Kotor and well Ljuta near Orahovac. In 
winter part of the year, these wells give approximately 230 m s-1 of water, on average. In addition to these six wells, the narrow 
coastal strip between Kotor and Morinj (25 km), 200 m in width, also has a larger number of smaller brackish (briny) wells, so 
the total number of wells is much higher (Mandić et al., 2017). 

The outer part of Boka Kotorska (Stations OS-3, E-2, E-3 and IG-1) show more oligotrophic characteristics and values on 
average are mostly bellow 4. 

The open waters are on average always oligotrophic and also an interannual variability can be observed showing that the 
pressures (nutrients inputs) are not constant. That is also true for the station E-7 under direct impact of the Bojana River 
waters. The Bojana River is regarding the flow 1/5 of the Po River (1500 m3 s-1) but with much less eutrophic potential and the 
TRIX is between mesotrophic and oligotrophic, varying substantially between years. 
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Boka Kotorska 

Open waters 

Figure 2.6. Boxplot of Trophic index by year in Boka Kotorska and open waters.  
The red lines represent the boundaries between classes progressively from bottom up (H/G, G/M, M/P, P/B). 
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3 Elements of GES assessment 

3.1 Methodology to define GES  

The water typology is mainly focused on hydrological parameters, characterizing water bodies’ dynamics and circulation, 
and is based on the introduction of the static stability parameter (derived from temperature and salinity values in the water 
column). Such a parameter, having a robust numerical basis, can describe the dynamic behaviour of a coastal system. 
Surface density is adopted as a proxy indicator for static stability as both Temperature and Salinity are relevant in the 
dynamic behaviour of a coastal marine system: both are involved in circulation and mixing dynamics and all information is 
then nested in the surface density parameter (Giovanardi et al., 2006). 

Based on surface density (σ t) values three major water types with subdivisions have been defined: 

 Type I coastal sites highly influenced by freshwater inputs, 

 Type IIA coastal sites moderately influenced not directly affected by freshwater inputs (Continent influence), 

 Type IIIW continental coast, coastal sites not influenced/affected by freshwater inputs (western Basin), 

 Type IIIE not influenced by freshwater input (eastern Basin), 

 Type Island coast (western Basin). 

Thus, it is recommended to define the major coastal water types in the Mediterranean Sea to assess eutrophication (Table 
3.1). This type subdivision based only on salinity, is perfectly comparable with the previous ones, based on density. 

Table 3.1. Major coastal water types in the Mediterranean 

 Type I Type IIA, IIA Adriatic Type IIIW Type IIIE Type Island-W 

σt (density) < 25 25 < d < 27 > 27 > 27 All range 

S (salinity) < 34.5 34.5 < S < 37.5 > 37.5 > 37.5 All range 

 
The major coastal water types and related criteria in the Mediterranean were defined following on their inter calibration, that 
was applicable for phytoplankton only, as provided in Decision IG.22/7 on IMAP (COP 19, 2016). 

For the Adriatic Sub-region the relevant types are Type I, Type IIA Adriatic and Type IIIW. 

GES thresholds and trends are recommended to be used in a combined way, according to data availability and agreement 
on GES threshold levels. In the framework of UNEP/MAP MED POL there is experience with regard to using quantitative 
thresholds. It is proposed that for the Mediterranean region, quantitative thresholds between “good” (GES) and “moderate” 
(non GES) conditions for coastal waters could be based as appropriate on the work carried out in the framework of the 
MEDGIG intercalibration process of the EU Water Framework Directive (WFD). It is recommended to rely on the classification 
scheme on chlorophyll a concentration (μg L-1) in coastal waters as a parameter easily applicable and based on the indicative 
thresholds and reference values of chlorophyll a in Mediterranean coastal water types (according to 2013/480/EU), recalling 
on reference conditions and boundaries of good/moderate status (G/M). The thresholds and reference values are presented 
in Tables 3.2 and 3.3. for Type I and Type IIA Adriatic (UNEP(DEPI)/MED WG. 463.Inf.13). 
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Table 3.2. Reference conditions and boundaries of ecological quality classes for BQE phytoplankton expressed by different parameters for Type I coastal 
waters. The G/M boundary (orange) is also the accepted GES boundary. 

Boundaries TRIX 
Chl-a annual G_Mean TP annual G_Mean 

μg L-1 μmol L-1 
Reference Conditions - 1.40 0.19 

H/G 4.25 2.0 0.26 

G/M 5.25 5.0 0.55 

M/P 6.25 12.6 1.15 

P/B 7 25.0 2.00 

 

Table 3.3. Reference conditions and boundaries of ecological quality classes for BQE phytoplankton expressed by different parameters for Type IIA Adriatic 
coastal waters. The G/M boundary (orange) is also the accepted GES boundary. 

Boundaries TRIX 
Chl-a annual G_Mean TP annual G_Mean 

μg/L μmol/L 
Reference Conditions - 0.33 0,16 

H/G 4 0.64 0.26 

G/M 5 1.5 0.48 

M/P 6 3.5 0.91 

P/B 7 8.2 1.71 

 
At the moment, integrative classification schemes based on CI13 key nutrients in the water column are under development 
and the proposed values for the concentration of Total Phosphorous (TP) in tables 3.2 and 3.3 are based on the preliminary 
documents accepted at the CORMON meeting held in April 2021 (UNEP(DEPI)/MED WG. 492.11). 

3.2 Data elaboration 

The data set provided by IBM (2012-2016) and CETI (2017-2019) were used for the assessment.  

Data elaboration and presentation were performed using R, an open-source language widely used for statistical analysis and 
graphical presentation (R Development Core Team, 2021). Maps are elaborated using QGIS 3.18 an open source GIS tool.  

Data were aggregated building the database capabilities of R, evaluated and corrected if necessary. Special care was 
dedicated to the handling of Below Detection Limit (BDL) data as in same areas that data may represent a substantial part of 
the data and introduce erratic evaluation. For elaboration of the data that were BDL the data were recalculated using the 
nada (Nondetects and Data Analysis for Environmental Data) statistical package in R. ROS estimator were used. ROS is an 
implementation of a Regression on Order Statistics (ROS) designed for multiply censored analytical chemistry data. The 
method assumes data contains zero to many left censored (less-than) values. The reconstructed values were used for the 
assessment of baseline condition as GES. Box plot were used for the graphical representation of the annual values, the log10 
scale was used for the concentration of key nutrients and chlorophyll a.  

The data elaboration was done only for the surface layer (down to 10 m) as the main layer of eutrophication impact. 
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Figure 3.1. Station used for the baseline and GES assessment along the Montenegro coast in the period (2012-2019). 

Table 3.4. Station code, Station name, Region, Latitude, Longitude, Bottom depth and Water typology (C -Costal, R- Reference) for the stations used for the 
baseline and GES assessment along the Montenegro coast in the period (2012-2019). 

ID Station Station name Region Latitude Longitude Depth Typology 
1 E-1 Kotor 

Boka Kotorska 

42.47515 18.74113 30 C 

2 OS-1 Dobrota IBM 42.43638 18.76087 20 C 

3 RI-1 Risan 42.50937 18.68835 23 C 

4 OS-3 Sveta Neđelja 42.45775 18.67618 30 C 

5 E-2 Tivat 42.43293 18.65893 36 C 

6 E-3 Herceg Novi 42.43805 18.54472 40 C 

7 IG-1 Igalo 42.45132 18.51780 11 C 

8 MNE-08 Mamula 

Open waters 

42.37762 18.55597 75 R 

9 MNE-06 Budva 42.26917 18.83793 29 C 

10 MNE-03 Bar 42.17005 18.96499 37 C 

11 MNE-02 Ulcinj 41.99016 19.13572 14 C 

12 E-7 Ada Bojana 41.85863 19.33378 13 C 
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4 Baseline: current state assessment 

4.1 Concentrations of key nutrient in the water column 

Dissolved salts of nitrogen and phosphorus (nutrient salts) are, in addition to sunlight, trace elements and carbon dioxide a 
necessary prerequisite for the process of photosynthesis in the marine environment. Through this process, these elements 
are converted into amino acids, proteins and nucleic acids, which after the death of organisms, sedimentation and 
heterotrophic degradation are remineralized and returned as dissolved inorganic salts (nitrates, nitrites, ammonium salts 
and orthophosphates) in the water column. Some phytoplankton organisms (diatoms, silicoflagellates), in addition to 
nitrogen and phosphorus, also use dissolved silicon as a building block of their shells, and the regeneration of this element 
takes place through the chemical dissolution of precipitated biogenic opal. The described processes do not represent the 
entire biogeochemical cycles of these elements; namely, one part of the elements is permanently lost from the cycle (by 
burial in sediment, adsorption to the mineral phase, conversion to gaseous state), but is also compensated by the inflow of 
rivers, groundwater or atmospheric yield, which finally balances marine ecosystems. 

4.1.1 Concentration of Dissolved Inorganic Nitrogen and ammonium in the water column 

Dissolved salts of inorganic nitrogen in natural waters occur in oxidized (nitrate, nitrite) as well as in reduced form 
(ammonium salts). Due to the relatively fast oxidation and reduction processes of these compounds, their sum, i.e. Dissolved 
Inorganic Nitrogen (DIN), is presented on Figure 4.1. 

The concentration of DIN in the Boka Kotorska area ranged from 0.21-29.8 µmol L-1. The highest value in the area was 
measured near Igalo (IG-1). The values do not show distinct patterns with a uniform distribution through the whole area. The 
highest average values were observed in front of Kotor (OS-1) 9.5 µmol L-1 in 2018. In generally the average values were 
between 2-6 µmol L-1. No distinct interannual patterns were observed. 
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Boka Kotorska 

Open waters 

Figure 4.1. Boxplot of concentration (c) of Dissolved Inorganic Nitrogen (DIN) by year in Boka Kotorska and open waters. The red lines represent an 
arbitrary boundary based on expert knowledge. The blue line represents the detection limit of the method (0.2 μmol L-1). 

 
The open waters values ranged from 0.21-22.12 µmol L-1. The highest value in the area was measured near Ulcinj (MNE-02). 
The average values ranged from 1-6 µmol L-1. Higher average values were observed in 2016. At the station close to the Bojana 
River mouth (E-7) the values were higher than along the other part of the coast mainly due to the fresh water input. No 
consistent interannual pattern was observed. 
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Boka Kotorska 

Open waters 

Figure 4.2. Boxplot of concentration (c) ammonium (NH4
+) by year in Boka Kotorska and open waters. The blue line represents the detection limit of the 

method (0.05 μmol L-1). 

 
The concentration of ammonium (Fig. 4.2) in Boka Kotorska ranged from detection limit (0.05 µmol L-1) to 12.01 µmol L-1 
observed near Sv. Neđelja (OS-3). The average annual value ranged up to 2.2 µmol L-1 in the Tivat area (E-2). No distinct 
interannual pattern was observed. 

In the open waters the concentrations are lower with more frequent values closer to the detection limit. No distinct 
interannual pattern was observed. 
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4.1.2 Concentration of Total phosphorous and orthophosphate in the water column 

In the Boka Kotorska the concentration of total phosphorous (Fig. 4.3) raged from 0.02 -1.70 µmol L-1. The highest value was 
observed near Kotor (OS-1). The average annual values were around 0.3 µmol L-1 and never exceeded 0.4 µmol L-1. The inter 
annual variability was high with no clear pattern. 

In the open waters the values ranged from 0.02 – 1.3 µmol L-1. The highest value was observed near the Bojana River mouth 
(E-7). The average annual values were in general lover than 0.26 µmol L-1 and never exceeded 0.4 µmol L-1. The values were in 
general lower than in the Boka Kotorska area. The inter annual variability was high with no clear pattern. 

In the Boka Kotorska the concentration of orthophosphate (Fig. 4.4) raged from 0.02 -1.10 µmol L-1. The highest value was 
observed near Herceg Novi (E-3). The average annual values were around 0.25 µmol L-1 and never exceeded 0.3 µmol L-1. The 
inter annual variability was high with no clear pattern. 

In the open waters the values ranged from 0.02 – 0.9 µmol L-1. The highest value was observed near Bar (MNE-03). The average 
annual values were in general lover than 0.2 µmol L-1 and never exceeded 0.26 µmol L-1. The values were in general lower than 
in the Boka Kotorska area. The inter annual variability was high with no clear pattern. 

4.1.3 N/P ratio 

The calculation of the N/P ratio (DIN/PO4
3-) is very important. The Redfield ratio or Redfield stoichiometry is the consistent 

atomic ratio of carbon, nitrogen and phosphorus found in marine phytoplankton and throughout the deep oceans. Redfield 
empirically found the ratio to be C:N:P = 106:16:1. The Redfield ratio has remained an important reference to oceanographers 
studying nutrient limitation and help in determining which nutrients are limiting in a localized system, if there is a limiting 
nutrient. The ratio can also be used to understand the formation of phytoplankton blooms and subsequently hypoxia. 
Controlling N:P could be a means for sustainable reservoir management. 

In figure 4.5 the distribution of the N/P ratio by station and year is presented. Estimated based on molar ratio N / P, limiting 
phosphorus factor. Since during the research in some periods data on total nitrogen were not available, but data on the 
content of total inorganic nitrogen were available, the state of the amount of total nitrogen was obtained by statistical data 
processing. The ratio ranged from 1.3 – >100. Substantially higher values then 100 were observed but resulted as an artefact 
as always happened for values that were below detection limit. The data show that in most of the cases the values as their 
annual averages were higher than 16 (Redfield ratio) indicating the limitation by phosphorous. Few values are below 16 and 
mainly appear in the open waters indicating that the processes are limited by nitrogen. This shifting between N or P limitation 
is indicating that the input of phosphorous input is very variable along the Montenegro coast. Further investigation of the 
result is needed as the availability of the data is relatively scarce. 
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Boka Kotorska 

Open waters 

Figure 4.3. Boxplot of concentration (c) of Total phosphorus (TP) by year in Boka Kotorska and open waters. The red lines represent the boundaries 
between classes progressively from bottom up (H/G, G/M, M/P, P/B). The green line represents the reference value. The blue line represents the 

detection limit of the method (0.02 μmol L-1). 
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Boka Kotorska 

Open waters 

Figure 4.4. Boxplot of concentration (c) Orthophosphate (PO4
3-) by year in Boka Kotorska and open waters. The red lines represent arbitrary boundaries 

based on expert knowledge between classes progressively from bottom up (H/G, G/M). The green line represents the reference value. The blue line 
represents the detection limit of the method (0.02 μmol L-1). 
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Boka Kotorska 

Open waters 

Figure 4.5. Boxplot of N/P ratio by year in Boka Kotorska and open waters. The green line represents the optimal N/P ratio (Redfield ratio). Higher value 
than 16 indicate P limitation and lower ones N limitation. 
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4.2 Concentration of Chlorophyll a in the water column 

Phytoplankton are unicellular, microscopic tiny organisms that have the ability to produce organic matter from inorganic 
photosynthesis and, along with macroalgae, are the primary producers of the aquatic ecosystem. Due to the ability to build 
its own biomass, which further feeds zooplankton, i.e. higher trophic levels, it is the basis of the food chain. 

Any disturbance of the balance in the marine ecosystem is first reflected in this first trophic stage, so by monitoring the 
biomass of phytoplankton it is possible to gain a very good insight into the overall state of the marine ecosystem. The increase 
in phytoplankton biomass is most often caused by the increased availability of nutrients, and to some extent this process 
has a positive effect on secondary production and on the overall ecosystem. However, when the enrichment with nutrient 
salts takes place rapidly, i.e. when the nutrient salts in increased quantities continuously arrive in the marine environment, 
the growth of primary production begins to escape control, which mainly takes place through secondary production. This 
discrepancy between primary and secondary production, as a rule, manifests itself in the form of unusual phytoplankton 
blooms. 

Phytoplankton is one of the main biological elements for water quality assessment due to its sensitivity to the eutrophication 
process as well as its rapid response to changes in the environment. The most common and simplest method for estimating 
phytoplankton biomass is to determine the concentration of the main photosynthetic pigment chlorophyll a. 

In the Boka Kotorska the concentration of chlorophyll a (Fig. 4.6) raged from <0.1 -11.40 µg L-1. The highest value was observed 
the Risan Bay (Ri-1). The average annual values (geometric mean – GM) in the inner part (E-1, OS-1, RI-1) ranged from1.04 – 
1.39 µg L-1. In the outer part of the Boka the GM ranged from 0.35 – 1.71 µg L-1. The inter annual variability was high with no 
clear pattern. 

In the open waters the values ranged from 0.10 – 4.60 µg L-1. The highest value was observed near Bar (MNE-03). The average 
annual values (GM) not influenced by the Bojana River (MNE-08 -> MNE-02) ranged from 0.16 – 0.86 µg L-1. At station E-7, under 
the direct influence of the Bojana River the GM ranged from 0.33 – 0.69 µg L-1. The inter annual variability was high with no 
clear pattern. 

In general, the highest concentrations of chlorophyll a were observed in the inner part of the Boka Kotorska which is under 
direct influence from substantial; but intermittent, springs (Mandić et al., 2017). 
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Type I 

Open waters 

Figure 4.6. Boxplot of concentration (c) of chlorophyll a (Chla) by year in Boka Kotorska and open waters. The red lines represent the boundaries between 
classes progressively from bottom up (H/G, G/M, M/P, P/B). The green line represents the reference value. The blue line represents the detection limit of 

the method (0.1 μg L-1). 
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5 GES assessment 

The GES assessment for EO5 was started with the water type definition for the assessed stations. Because of the discontinuity 
of data the whole evaluation period (2012-2019) was used. The assessment results showed that the dominant type along the 
Montenegro cost is the type IIA Adriatic (stations MNE03 – MNE-08, Figure 5.1 and Table 5.1). The most southern part of the 
cost is under the Bojana River influence and is of Type I. The Boka Kotorska area due to their specific geomorphological and 
hydrological characteristics is an area heavily influenced by fresh water and belongs to Type I. 

 

Figure 5.1. Boxplot of salinity by station in the surface layer (0-10 m) for the period 2012-2019. The mean value defines the Type of water. The red line 
delimits the type of water. 

Table 5.1. Number of data (N), Water type and Mean values of salinity by station in the surface layer (0-10 m) for the period 2012-2019 

Station Description N Mean salinity Water type 

E-1 Kotor 23 23.84 Type I 

OS-1 Dobrota IBM 38 24.09 Type I 

RI-1 Risan 37 25.74 Type I 

OS-3 Sveta Neđelja 39 29.43 Type I 

E-2 Tivat 37 32.08 Type I 

E-3 Herceg Novi 35 33.50 Type I 

IG-1 Igalo 43 32.82 Type I 

MNE-08 Mamula 40 35.71 Type IIA Adriatic 

MNE-06 Budva 50 36.58 Type IIA Adriatic 

MNE-03 Bar 38 35.67 Type IIA Adriatic 

MNE-02 Ulcinj 51 33.84 Type I 

E-7 Ada Bojana 28 21.32 Type I 

 
Applying the assessment criteria for GES as stated in chapter 3 on figures 5.2 and 5.3 are presented the annual boxplot for 
the concentration of chlorophyll a and total phosphorous for the areas of Boka Kotorska and the open waters. The second 
red line from the bottom represents the G/M boundary and the target of GES achievement. 
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Type I 

Open waters 

Figure 5.2. Boxplot of concentration (c) of chlorophyll a (Chla) by year in Boka Kotorska and open waters. The red lines represent the boundaries between 
classes progressively from bottom up (H/G, G/M, M/P, P/B). The green line represents the reference value. The blue line represents the detection limit of 

the method (0.1 ug L-1). 
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Boka Kotorska 

Open waters 

Figure 5.3. Boxplot of concentration (c) of Total phosphorus (TP) by year in Boka Kotorska and open waters. The red lines represent the boundaries 
between classes progressively from bottom up (H/G, G/M, M/P, P/B). The green line represents the reference value. The blue line represents the 

detection limit of the method (0.02 ug L-1). 

 
 
For both assessment parameters the mean values of the Boxplot (as the log10 scale is used) represent the geometric mean 
of the annual aggregated data and for all station are always below the G/M boundary indicating that the GES are 
maintained for all the Montenegro coastal area. The difference exists between the Boka Kotorska area and the open 
waters where the first is mainly in good ecological status while the second one is in high one.  
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5.1 Proposed management measures  

The EO5 related to eutrophication can be considered as a 'mature' EO as many actions have been undertaken for the last 
decades to understand, assess and combat this environmental issue. 

Measures to establish a harmonized system for monitoring the state of coastal and marine ecosystems and process: a) 
Coordinated implementation of the national monitoring program in accordance with the IMAP and with other national 
monitoring programs implemented in the Adriatic waters under the sovereignty of Montenegro; and b) Establish a 
transnational (Adriatic) program for monitoring the state of the marine environment. 

The implementation of the transnational marine environment monitoring program is extremely expensive, as it requires the 
use of oceanographic ships, very expensive oceanographic equipment, as well as a large number of highly skilled personnel. 
Therefore, in order to rationalize costs and manage the maritime area as efficiently as possible, it is necessary to establish a 
joint monitoring program with other Adriatic countries, especially with Albania, Croatia and Italy. This especially refers to the 
implementation of monitoring programs in waters outside the external borders of the territorial sea of Montenegro, which is 
extremely expensive, and in terms of time and staff extremely demanding. 

It was concluded that the Bay of Kotor is a naturally eutrophicated system, because the land tributaries bring substances 
deposited into the sea during the year on karst terrains, and that the monitoring should include more than 10 measurements 
per year, as well as measurements at multiple depths characteristic of eutrophication (0, 5, 10 m). Once again, it was 
concluded that measurements in the bottom layers do not provide information relevant to the eutrophication process. 

In order to manage the pressures near the National emissions Inventory from land-based sources of pollution for the 
Montenegrin coast additional care has to be given to monitor the use of mineral fertilizers as their use will probably rise in 
future due to intensive agriculture. 

As data on the consumption of nitrogen and phosphorus fertilizers are not available, the total consumption cannot provide 
information relevant for beating the pressures from agricultural activities near the sea, one of the measures could be a 
proposal to keep statistics on the consumption of N and P fertilizers 

Unproportionate and partially treated waste water disposal, specifically in the area of Boka Kotorska, an area naturally more 
sensible to the problems of eutrophication, imply when monitoring is performed to consider higher sampling frequency to 
achieve a sufficient data set which will enable pressure management as monitoring the effectiveness of measures. At the 
moment, the data used for the assessment of that problem were insufficient. 
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6 Connections with other ecological objectives  
and indicators 

The first factor promoting eutrophication is nutrient enrichment. The process of enrichment can be natural and human-
driven. Management concerns should focus on the extent to which anthropogenic activities at the coast and on land may 
cause increase in nutrient loads and changes in the nutrient ratios in marine and coastal waters (pressure criteria). The 
assessment of EO5 then combines information on nutrient levels and a suite of primary (direct) and secondary (indirect) 
effects that are ecologically relevant, considering appropriate temporal scales. 

In Table 6.1 Criteria, indicators, and proposed objectives and GES definition for EO5: Eutrophication in the Montenegro part 
of the Adriatic Sea are presented. The ecological objectives and common indicators that are related to the EO5 as direct and 
indirect effects of nutrients enrichment are indicated in bold. 

Table 6.1. Criteria, indicators, and proposed objectives and GES definition for EO5: Eutrophication in the Montenegro part of the Adriatic Sea 

Criteria Indicators Objectives and GES definition 

5.1.  
Nutrients levels 

5.1.1. Nutrients concentration in the water 
column 

GES for the indicator concentration of nutrients in the water column is achieved if the 
average annual value (geometric mean) for individual nutrients is not higher than: total 
phosphorus (TP) – Type I – 0.55 μmol L-1, Type IIA – Adriatic – 0.48 μmol L-1. 

5.1.2. Nutrient ratios (silica, nitrogen and 
phosphorus), where appropriate 

Not applicable due to the assumption that phosphorus is a limiting factor. 

5.2.  
Direct effects of 
nutrient enrichment 

5.2.1. Chlorophyll a concentration in the 
water column 

GES in the water column is preserved if the biological community remains balanced and 
retains all the functions in the absence of undesirable disturbances caused by 
eutrophication particularly excessive algal blooms. The concentration of chlorophyll a 
should not on an annual basis exceed the value of Type I – 5.0 μg L-1, Type IIA – Adriatic – 
1.50 μg L-1. 

5.2.2. Water transparency related to 
increase in suspended algae, where 
relevant 

Not applicable now. 

5.2.3. Abundance of opportunistic 
macroalgae 

GES of benthic communities on hard bottoms are not reduced. Distribution of biocenoses is 
maintained (EO1 – Biological diversity – CI-1, CI-2; EO6 – Sea floor integrity – to be 
developed). 

5.2.4. Species shift in floristic composition 
such as diatom to flagellate ratio, benthic to 
pelagic shifts, as well as bloom events of 
nuisance/toxic algal blooms (e.g. 
cyanobacteria) caused by human activities 

GES in the water column is preserved if the biological community remains balanced and 
retains all the functions in the absence of undesirable disturbances caused by 
eutrophication particularly excessive algal blooms (EO1 – Biological diversity – CI-2). 

5.3.  
Indirect effects of 
nutrient enrichment 

5.3.1. Abundance of perennial seaweeds 
and seagrasses (e.g. fucoids, eelgrass and 
Neptune grass) adversely impacted by 
decrease in water transparency 

GES is preserved if the area occupied by the settlements of Posidonia oceanica is not 
reduced. Mapping of settlements (developed under the Habitats Directive). The 
environmental quality of the Posidonia oceanica settlements is not reduced. POMI 
(Posidonia Oceanica Multivariate Index, developed under the WFD); measurement of the 
upper and lower edge of the settlements; boundaries: under development (EO1 – 
Biological diversity – CI-1, CI-2). 

5.3.2. Dissolved oxygen, i.e. changes due to 
increased organic matter decomposition 
and size of the area concerned 

The concentration of oxygen in the bottom layer must be enough for the survival of marine 
fauna. Due to anthropogenic activities episodes of decrease of concentration of oxygen 
(hypoxia) must be temporally and spatially limited not to cause mortality of benthic 
organisms. It should not occur complete disappearance of oxygen in the bottom layer 
(anoxia). Indicators are the concentration of dissolved oxygen in the bottom layer, the 
spatial extent of anoxia or hypoxia, and their duration. GES is preserved when the oxygen 
concentration is not less than 2 mg L-1 as a boundary value between anoxia and hypoxia. 
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7 Conclusions 

Based on the data presented in this document, it can be concluded that for both assessment parameters (concertation of 
chlorophyll a and total phosphorus) the geometric mean of the annual aggregated data for all station are always below the 
G/M boundary indicating that the GES are maintained for all the Montenegro coastal area. The difference exists between 
the Boka Kotorska area and the open waters where the first is mainly in good ecological status while the second one is in 
high one. 

The elaboration of data and assessment are fully compliant with the IMAP concept and demonstrated it applicability. 

The pressure and impact assessment demonstrated the low pressures footprint of Montenegro. Boka Kotorska higher 
vulnerability to eutrophication, as an naturally enhanced system, deserve additional attention and management strategy. 
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The GEF-funded project “Implementation of the Ecosystem 
Approach in the Adriatic Sea through Marine Spatial 
Planning” (GEF Adriatic) is carried out across the Adriatic-
Ionian region with focus on two countries: Albania and 
Montenegro.

The main objective of the project is to restore the ecological 
balance of the Adriatic Sea through the use of the ecosystem 
approach and marine spatial planning. Also, the project aims at 
accelerating the enforcement of the Integrated Coastal Zone 
Management Protocol and facilitating the implementation of 
the Integrated Monitoring and Assessment Program. 
Eventually, it will contribute to the achievement of the good 
environmental status of the entire Adriatic. The project is 
jointly lead by UNEP/MAP, PAP/RAC and SPA/RAC. In 
Montenegro, the project is being implemented with the 
coordination of the Ministry of Ecology, Spatial Planning and 
Urbanism. The project duration is from 2018 to 2021.

Ministry of Ecology, Spatial Planning and Urbanism
IV Proleterske brigade 19, 81000 Podgorica, Montenegro
E: ivana.stojanovic@mepg.gov.me
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