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INTRODUCTION 

The purpose of this final report is to provide detailed information about the implementation of 
planned activities and achieved outcomes of the FISHFARMING project. 

Summarized overview of the scope of activities carried out.  

The activities under the FISHFARMING project are grouped in 5 work packages (WP).  

WP 1 includes the following main groups of activities: 

1) Collection and analysis of available information about the pressure and impact of different 
forms of fish farming on water bodies within the East Aegean region, the monitoring methods 
and fish farming technologies used. These activities are carried out by the project beneficiary 
EARBD, together with its partners from the Institute of Fisheries and Aquaculture (IFA) and Non-
governmental Organisation Green Balkans, Plovdiv (NGOGB). The main objective is to propose 
representative water bodies for performance of investigative monitoring of the pressure and 
impact of freshwater fish farming on the basis of the analysis performed. 

2) Actualization of the programme for investigative monitoring. IFA, NGOGB, University of 
PlovdiǾ Ψtŀƛǎƛƛ IƛƭŜƴŘŀǊǎƪƛΩ όt¦ύ ŀƴŘ 9!w.5 ŀǊŜ ƛƴǾƻƭǾŜŘ ƛƴ ǘƘƛǎ ŀŎǘƛǾƛǘȅΦ ²ƛǘƘ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ǘƻ ǘƘŜ 
new information made available, it is necessary to update the programme for investigative 
monitoring prepared in 2009 and included in the RBMP. The main objective is to prepare and 
adopt the investigative monitoring programme which will be implemented under the project 
during the period of WP 2 (months 3-7). 

3) Conducting a three-day workshop for presentation of innovative methods for sampling and 
analysis of samples. All project partners participate in this workshop. The main objective of the 
meeting is to present innovative monitoring practices and methodologies applied in Bulgaria, the 
EU and Norway (contribution of the Norwegian partner, International Research Institute of 
Stavanger ς IRIS), which could be used in the implementation of the investigative monitoring 
programme. 

4) Purchase and installation of monitoring equipment. In the course of WP 1, the partners IFA 
and PU were provided with equipment required for performance of monitoring missions under the 
project. The main objective is to improve the quality of monitoring results on the basis of which  
the methods for assessment of the pressure and impact of freshwater fish farming are to be 
developed.  

 

WP 2 includes conducting monitoring campaigns to provide data on the status of water 
bodies, which are to be conducted by the following partners within the period of months 3 to 7: 

1) IFA: Integrated assessment of the impact of fish farming on aquatic ecosystems;  

2) PU: Monitoring to assess the status of biological quality elements (phytoplankton, macrophytes, 
bioaccumulation, microbiology); 
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3) NGOGB: monitoring of birds and selected parameters of water bodies involved in semi-intensive 
fish farming. 

The 3 planned monitoring campaigns for integrated assessment of the impact of fish farming on 
the aquatic ecosystems and assessment of the status of biological quality elements were 
conducted in the period from June to November 2015, whereas additional analyses of 
physicochemical indicators in reservoirs were performed in February 2016. The monitoring of 
protected species of piscivorous birds in water bodies engaged in semi-intensive fish farming 
lasted 1 year in order to enable a complete analysis of the seasonal dynamics of their population. 

 

WP 3 includes activities relating to development and implementation of methods for more 

accurate assessment of the pressure and impact of fish farming on water bodies included in the 
project focusing on: 

1) conducting a workshop to present the best practices for assessment of pressure and 
impact and for implementation of successful fish farming technologies in Norway and the 
EU (conducted at the end of February 2016); 

2) developing methods of approach to assessment of pressure and impact of freshwater fish 
farming on water bodies;  

3) development of a methodology for assessment of the capacity of reservoirs for fish farming 
in cages;  

4) presentation of technological schemes for sustainable semi-intensive fish farming;  

5) proposing methods of approach to assessment of eutrophication and good ecological 
potential of water bodies involved in freshwater fish farming; 

6) updating the programme for monitoring in the second RBMP of EARBD in relation to 
assessment of the pressure due to freshwater fish farming and the processes of 
bioaccumulation; 

7) updating the programme for monitoring in the second RBMP of EARBD with related to 
aquacultures and limiting the processes of eutrophication in water bodies harbouring 
intensive and semi-intensive fish farms; 

8) Proposals for regulatory amendments to the Bulgarian legislation aimed at improving the 
procedures for issuing permits.  

As additional activities under the project, some scientific development work was done to update 
the methods proposed under the project in relation to assessment of the pressure and impact of 
abstraction from reservoirs and assessment of their ecological potential. A pilot study was 
conducted using multibeam echo sounder to determine the current volume of reservoir Kardzhali.  

 

WP 4 included implementation of the Publicity Plan including the following activities: 

1) Preparation of the Publicity Plan for the project; 
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2) Conducting initial press conference to present information about the project;  

3) Promotion of the project through media publications and publications on the web site of 
EARBD; 

4) Distribution of information materials (2 leaflets and a brochure) about the objectives, the 
performance of activities and the outcomes of the project. 

5) Conducting consultation meetings with stakeholders in view of including the results from 
the project in the published draft of second River Basin Management Plan (RBMP) of East 
Aegean River Basin Directorate. 
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Work package 1 Actualization of the programme for investigative monitoring 
related to assessment of the pressure and impact of fresh water fish-farming. 
 

Activity 1.1. Collection and analysis of existing data: information about pressure from 1) 
agriculture, 2) industry, and 3) local communities; 4) status according to physicochemical 
and 5) biological quality elements; 6) fish fauna and NATURA 2000 zones; 7) legislation, 
and 8) aquaculture permits; 9) GIS data processing. 
 

Beneficiary   East Aegean River Basin Directorate 
 

Period of 
implementation 

Month 1  Month 2  Month 3  

                        
 

 

Information on implementation of activities: 
 

Team of experts: 1. Pressure due to agriculture  
2. Industrial pressure and 

physicochemical impact 
3. Pressure due to local settlements  
4. Fish fauna and Natura 2000 areas  

5. Legislation  
6. Procedures for issuance of permits 
7. Monitoring data  
8. GIS expert 

  

Description of work performed: 

 One of the major tasks during the first phase of the project was to identify water bodies 
within the East Aegean water management region where fish farming is carried out and to assess 
the pressure and impact of anthropogenic activities. For the accomplishment of this task the 
permits for use of water bodies and water use for aquaculture issued by EARBD (for state-owned 
reservoirs and water abstraction from rivers) and by the Ministry of Environment and Water (for 
reservoirs listed in Appendix 1 of the Water Act) were examined, as well as the existing 
information about permits issued by municipalities for municipality owned reservoirs (most of 
them are small-sized and are therefore not identified as water bodies). In addition, all data from 
physicochemical and biological monitoring and the existing information about anthropogenic 
pressure were considered.  

1. Analysis of the information about permits issued for freshwater fish farming within the 
East Aegean Region territory. 

¶ Permits issued for intensive fish farming in cages:  

- 59 permits issued for complex and important reservoirs as per Appendix 1 to the Water 
Act, of which 32 are still active: 

 

Reservoirs Active Inactive Total 

Batak 5 6 11 

Vacha 3 7 10 

Golyam Beglik 1 0 1 
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Zhrebchevo 3 2 5 

Ivaylovgrad 4 0 4 

Koprinka 4 1 5 

Krichim 1 0 1 

Kardzhali 7 7 14 

Pyasachnik 1 1 2 

Rozov Kladenets 0 2 2 

Studen Kladenets 3 0 3 

Topolnitsa 0 1 1 

Total 32 27 59 

 

- 3 permits issued by EARBD: reservoir Ovcharitsa (water body); reservoir Malka Matnitsa, near 
Velingrad; reservoir Ribarnik, near Boshulya village, Septemvri; 

- 1 permit for a municipal reservoir: reservoir Dushantsi (water body). 

 

The analysis has shown that within the East Aegean Region permits were issued for fish farming in 
cages for 14 water bodies, but for two of which these permits have been cancelled. Over the last 
few years, the number of investment projects is increasing. Some of these projects concern 
reservoirs with heavy anthropogenic pressure from local communities or industrial pollution, or 
where the natural conditions are not fully appropriate for aquaculture (naturally eutrophic water 
bodies). However, the lack of legally established methods to determine the capacity of water 
bodies for intensive aquaculture does not allow successful regulation of the process through the 
issuance of permits. 

¶ Number of permits issued by EARBD for water abstraction related to intensive fish 
farming in man-made basins: 80.  The permits issued for aquaculture in artificial basins  concern 
52 water bodies whereas for only 7 of these there are permits issued for discharge of outflow from 
the fish ponds. The above findings necessitated starting a process under the project for collection 
of up-to-date information about the locations and quality of waters flowing out of the fish farming 
basins in order to verify the level of impact on the status of water bodies and the necessity of 
issuance of permits for waste water discharge.  

¶ Permits issued for semi-intensive fish farming in small and medium-sized reservoirs. The 
small-sized and medium-sized reservoirs used for semi-intensive fish farming are typically owned 
by municipalities and only a small number of them are state-owned. According to data from the 
information system and from the public registers of permits issued by the Ministry of Environment 
and Water, so far there are:  

- 285 permits issued by EARBD over the period 2004-2015 for municipality-owned and state-
owned reservoirs, of which 22 active permits for state-owned reservoirs; 
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- 114 active permits for reservoirs which are public municipal property have been issued by 
the respective municipal administrations;  

The number of the water bodies involved in semi-intensive fish-farming within the territory of the 
East Aegean River Basin region according to the review of permits issued and data obtained by 
monitoring is 24. 

2. Problematic issues of the process of issuance of permits for aquaculture, planning and 
carrying out the specified own monitoring, and exercizing supervision over abidance by the 
permit conditions: 

Issue 1: According to the stipulations of Article 25 par. 5 of the Fisheries and Aquaculture Act, 
the Minister for Agriculture and Food and the Minister for Environment and Water must issue an 
ordinance laying down terms and conditions for setting production volume limits for bodies with 
aquaculture. Such a regulatory document has not been issued so far.  

Issue 2: The common practice shows that the areas of aquaculture in complex or important 
reservoirs are not bound by the lowest operating water level of the respective reservoir and by  
basic physicochemical elements so that the area may actually be appropriate for aquaculture 
activity. In the reservoirs with large dam walls no specific areas have been allocated for 
aquaculture and in case of any investment interest the entire water body is conceded for usage, 
which is in contradiction with the legislation. 

Issue 3: ¢ƘŜǊŜ ŀǊŜƴΩǘ ŀƴȅ ŜǎǘŀōƭƛǎƘŜŘ ƳŜǘƘƻŘǎ ƻŦ ŘŜǘŜǊƳƛƴƛƴƎ ǘƘŜ ŎŀǇŀŎƛǘȅ ƻŦ ǿŀǘŜǊ 
bodies/sites for freshwater fish farming (e.g. quantity of fish raised depending on the applied 
technologies which are  specific for each kind of fish farming). 

Issue 4: The established practice so far is that most of the permits issued by EARBD do not 
specify coordinates of the points of discharge of waters flowing out of fish farming basins. As far as 
internal monitoring is concerned, in most cases specification of coordinates is stipulated only for 
the water inlet of fish farming ponds but not for the outlet of water discharged into the water 
bodies. Therefore, a process has been launched for collection of additional information which will 
be used for assessments of the necessity for issuance of discharge permits. 

Issue 5: ¢ƘŜǊŜ ŀǊŜƴΩǘ ƭŜƎŀƭƭȅ ŜǎǘŀōƭƛǎƘŜŘ efficient methods for control of the quantity of fish 
grown, which is declared by investors. Thus they can declare much smaller quantities than actually 
grown. A control mechanism should be implemented on the basis of maintaining specified values 
of biological and physicochemical parameters of water (phytoplankton, nitrogen and phosphorus 
compounds content, and other general physicochemical indicators such as dissolved oxygen and 
pH). 

On the basis of the information collected about the permits issued a comprehensive list was 
drawn up including 40 sites/water bodies about which there is available information at EARBD that 
they are exposed to anthropogenic pressure as well data about the status of these water bodies. 
This list was used as a basis for selection of the sites (water bodies) which will be included in the 
investigative monitoring programme under the project: 
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Depending on the freshwater fish farming methods, these 40 water bodies can be classified as 
follows: intensive fish farming (cages) in 13 WB; free (semi-intensive) fish farming in 25 WB; 
intensive fish farming in artificial bodies - 2 WB. 

 For each of these 40 water bodies the following was done: 1) analysis of the anthropogenic 
pressure, 2) assessment of the impact, 3) analysis of the relation between fish farming and 
protection modes and measures in the protected areas of Natura 2000, 4) assessment of the 
status of water bodies, and 5) analysis of the legislation relating to fish farming activities. 

 

No

: 

 River basin 

Water body code 

  

Water body name 

  

1 Maritsa BG3MA200L015 reservoir Troyan  

2 Maritsa BG3MA200L019 reservoir Rozov Kladenets 

3 Maritsa BG3MA200L021 reservoir Pastren 

4 Maritsa BG3MA200L210 reservoir Ovcharitsa 

5 Maritsa BG3MA200L031 reservoir Radnevo  

6 Maritsa BG3MA200L032 reservoir Daskal Atanasovo 

7 Maritsa BG3MA300L041 reservoir Byalo Pole 

8 Maritsa BG3MA300L045 reservoir Garvanovo 

9 Maritsa BG3MA300L049 reservoir Ezerovo 

10 Maritsa BG3MA300L051 reservoir Bryagovo 

11 Maritsa BG3MA300L058 reservoir Lenovo 

12 Maritsa BG3MA300L061 reservoir Mechka 

13 Maritsa BG3MA300L065 reservoir Dalgana   

14 Maritsa BG3MA300L068 reservoir General Nikolaevo   

15 Maritsa BG3MA300L074 reservoir Sushitsa 

16 Maritsa BG3MA400L215 reservoir Tsarimir  

17 Maritsa BG3MA400L081 reservoir Novo Zhelezare 

18 Maritsa BG3MA400L084 reservoir Chernozem 

19 Maritsa BG3MA400L086 reservoir Sinyata Reka 

20 Maritsa BG3MA500L119 reservoir Pyasachnik 

21 Maritsa BG3MA500L125 reservoir Kavaka 

22 Maritsa BG3MA600L132 reservoir Krichim 

23 Maritsa BG3MA600L133 reservoir Vacha 

24 Maritsa BG3MA600L134 reservoir Tsankov Kamak 

25 Maritsa BG3MA800L160 reservoir Topolnitsa 

26 Maritsa BG3MA800L163 reservoir Bakar Dere 

27 Maritsa BG3MA800L180 reservoir Dushantsi 
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28 Maritsa BG3MA900L192 reservoir Batak 

29 Maritsa Not identified as a water body reservoir Konush  

30 Maritsa BG3MA600R141 
Shirokolashka River prior to flowing 

into Tsankov Kamak reservoir 

31 Tundzha BG3TU900L043 Nikolaevo fish ponds 

32 Tundzha BG3TU900L047 reservoir Koprinka 

33 Tundzha BG3TU700L036 reservoir Zhrebchevo 

34 Tundzha BG3TU600L023 reservoir Tsanko Tserkovski 

35 Tundzha BG3TU500L017 reservoir Kirilovo 

36 Tundzha BG3TU200L010 reservoir Roza 3 

37 Tundzha BG3TU200L009 reservoir Malazmak  

38 Arda BG3AR570L021 reservoir Kardzhali 

39 Arda BG3AR350L010 reservoir Studen Kladenets 

40 Arda BG3AR100L004 reservoir Ivaylovgrad 

 

2. Analysis of anthropogenic pressure from: 

2.1. Diffuse pollution from agriculture 

2.2. Point pollution from industrial sources 

2.3. Point pollution from sewage of local communities 

 The three types of anthropogenic pressure were assessed on the basis of the information 
collected. The results of that assessment of the selected water bodies on the territory of the East 
Aegean region are summarised in Table 1.1.1. They reflect the direct pressure on water bodies due 
to nutrient pollution and industrial contaminants.  

The analysis established that nutrient loads actually flow into every single water body (whether 
directly or by transfer of contaminants from adjacent water bodies) due to the large catchment 
area of reservoirs, the general use thereof and the transfer of contaminants through river currents 
flowing into these reservoirs. As a result of the above findings, a more profound (complex) 
assessment of the pressure on the selected water bodies will be carried out under the project. 

 Conclusions reached on the basis of analysis 

 One of the important outcomes of the analysis made was ascertainment of the nature and 
significance of the anthropogenic pressure on water bodies where aquaculture had been bred. 

A) Large (complex) reservoirs appropriate for intensive fish farming in cages 

- Due to the multipurpose nature of these reservoirs and their vast catchment areas which 
include various populated settlements, there is actually not a single water body free of 
anthropogenic nutrient pollution. This restrict the possibilities for development of precise 
methods for determination of the capacity of water bodies (due to the absence of 
reference values of physicochemical and biological indicators). Therefore, this activity will 
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rely on data from studies conducted over the past few years and on the expert capacity of 
the project team; 

- In some of the preselected reservoirs the pressure from intensive fish farming prevails (the 
Kardzhali reservoir), if the import of nutrients from the higher part of the catchment area 
of Arda River is neglected as well as that from the recreational facilities located around the 
reservoirs; 

- In some water bodies, it is the pressure from sewers or diffuse pollution from settlements 
and resorts that prevails (Tsankov Kamak reservoir ς untreated sewerage discharge from 
the town of Devin, Batak reservoir ς sewerage and diffuse pollution from the Tsigov Chark 
resort); 

- In certain water bodies (Koprinka reservoir) there is significant diffuse pressure from 
agricultural activities (agriculture and livestock-breeding), as well as transfer of nutrients 
from other water bodies (Tundzha River); 

- Four of the selected reservoirs are exposed to industrial pollution: Kardzhali reservoir ς 
pollution from the upper part of the catchment area from ore processing and recovery of 
metals; Studen Kladenets reservoir ς ore processing and recovery of metals, as well as the 
sewerage of the town of Kardzhali; Ivaylovgrad reservoir ς residual pollution from the 
closed mines near the town of Madzharovo; Topolnitsa reservoir ς pollution from closed 
mines, as well as incidental pollution from operating enterprises for recovery of metals. 

 B) Small and medium-sized reservoirs with semi-intensive fish farming. Due to the fact that 
such reservoirs are usually located in lowlands with intensive agriculture and free-range stock-
breeding, it is assumed that the pressure from agricultural activities is significant (arable land and 
pastures account for >30% of the catchment area of the respective water body). In addition, waste 
water from small villages is discharged into some of these, increasing further nutrient pollution. 
The analysis of the information about the selected water bodies leads to the following general 
conclusions: 

- in 24 of the total 29 reservoirs there is risk of diffuse pollution from agricultural activities; 

- In 4 reservoirs there is pollution by untreated urban waste water (Daskal Atanasovo 
reservoir, Lenovo reservoir, Konush reservoir and Sinyata Reka reservoir);  

- Presence of 3 areas of Natura 2000 (for protected species of piscivorous birds ς BG0002028 
ǘƘŜ Ψ{ǘǊŀƭŘȊƘŀ /ƻƳǇƭŜȄΩΣ .Dлллнлмл ǘƘŜ ΨtȅŀǎŀŎƘƴƛƪ ǊŜǎŜǊǾƻƛǊΩΣ .Dлллнлмр ǘƘŜ ΨYƻƴǳǎƘ 
ǊŜǎŜǊǾƻƛǊΩύΣ ǿƘŜǊŜŀǎ ƳƛȄŜŘ ŎƻƭƻƴƛŜǎ ƻŦ ǾŀǊƛƻǳǎ ǎǇŜŎƛŜǎ ƻŦ ƘŜǊƻns and cormorants are 
located near two of the reservoirs (Konush reservoir and Panicheri/Kavaka reservoir). 

 C) Flow-through fish ponds (trout and carp). The number of these fish ponds has been 
identified based on water use permits issued (80), whereas only 7 of them have been issued 
permits for discharge. Because of the lack of information about pressure exerted by this type of 
fish farming, additional information will be collected in the course of monitoring campaigns under 
the project. At this stage, the following representative fish farms have been identified for inclusion 
in the investigative monitoring programme: fish farms Devin 1, Devin 2 and Devin 3 (Shirokolashka 
River before it flows into Tsankov Kamak reservoir), and Nikolaevo fish ponds. 
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Table 1.1.1. List of selected appropriate water bodies to be included in the investigative monitoring programme. 

 

 

No: 

 
Water Body Code 

 
Water Body Name 

Anthropogenic pressure  
Ecological and chemical status of 

WB / deviations  

 
Areas with protected species 

under Natura 2000 

 
Priority: 

high/ 
medium 

Number of urban discharges / 
loads 

Number of 
industrial 
discharges 

Fish 
farming 

Agriculture  

Discharges 
(no.) 

Loads (kg/year) 
  

Discharges (no.) 
  

Number of 
farms 

% arable land / risk 
of diffuse pollution 

Ecologica
l status 

Chemical 
status 

Deviations 
  

1 BG3MA900L192  reservoir Batak 1 

BOD5 ς 3285 
COD ς 16425 
N - 1971 
P -  262 

 
0 5 12% / no risk  Good unknown -   high 

2 BG3MA600L134  reservoir Tsankov Kamak 2 

BOD5 ς 2215 
COD ς 111077 
N ς 12319 
P -  1643 4 0 10% / no risk  Good unknown 

N/A (new 
WB)   

high 
 

3 BG3TU900L047  reservoir Koprinka 3 N/A   
 
2 4 56% / in risk  moderate unknown 

Chlorophyll 
A, NH4, 

Ptot 
 BG0000261 ς reservoir 
Koprinka (X) 

high 
 

4 BG3AR570L021  reservoir Kardzhali 0  no 
 
1 7 24% / no risk  moderate good 

Chlorophyll 
A, Ptot 

 BG0001031 ς Central 
wƘƻŘƻǇŜǎ ό̆ύΤ .Dлллнлто ς 
5ƻōǊƻǎǘŀƴ ό˽ύ 

high 
 

5 
Part of WB 
BG3MA600R141  reservoir Konush 3  N/A 

 
0 0 > 70% / in risk N/A unknown   BG0002015 reservoir Konush high 

6 BG3MA500L125  reservoir Panicheri/Kavaka 0  no 0 1 86% / in risk  bad unknown RBMP data 
 BG0002010 ς reservoir 
tȅŀǎŀŎƘƴƛƪ ό˽ύ high 

7 BG3MA300L049  reservoir Ezerovo 0  no 
 
0 1 28% / no risk  bad unknown 

Chlorophyll 
A, Ptot 

 BG0001031 ς Central 
wƘƻŘƻǇŜǎ ό̆ύ medium 

8 BG3TU700L036  reservoir Zhrebchevo 1 
BOD5 ς 211 
COD ς 1049  

 
0 2 29% / no risk  moderate good NO3, Ntot 

 BG0002052 ς reservoir 
½ƘǊŜōŎƘŜǾƻ ό˽ύ high 

9 BG3MA200L032 reservoir Daskal Atanasovo 1  N/A 0 1 61% / in risk poor unknown RBMP data  medium 

10  BG3AR350L010  reservoir Studen Kladenets 1 

BOD5 ς 93909 
COD ς 326439 
N ς 17593 
P -  3012 

 
5 3 22% / in risk  moderate good 

Chlorophyll 
A, Ptot 

 BG0001032 ς Eastern 
wƘƻŘƻǇŜǎ ό̆ύ high 

11  BG3AR100L004  reservoir Ivaylovgrad 0 no  
 

 4 41% / in risk  moderate good 

Chlorophyll 
A, NO2, 

Ptot 

 BG0001032 ς Eastern 
wƘƻŘƻǇŜǎ ό̆ύ 
BG0002014 ς aŀŘȊƘŀǊƻǾƻ ό˽ύ high 

12  BG3MA800L160  reservoir Topolnitsa 0 no  0 17% / no risk  moderat good  /ǳΣ ˢǎ  BG0001389 ς {ǊŜŘƴŀ DƻǊŀ ό̆ύ high 
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No: 

 
Water Body Code 

 
Water Body Name 

Anthropogenic pressure  
Ecological and chemical status of 

WB / deviations  

 
Areas with protected species 

under Natura 2000 

 
Priority: 

high/ 
medium 

Number of urban discharges / 
loads 

Number of 
industrial 
discharges 

Fish 
farming 

Agriculture  

Discharges 
(no.) 

Loads (kg/year) 
  

Discharges (no.) 
  

Number of 
farms 

% arable land / risk 
of diffuse pollution 

Ecologica
l status 

Chemical 
status 

Deviations 
  

0 e 

13 BG3MA500L119 reservoir Pyasachnik 0 no 
 
0 0 60% / in risk  poor good  

Chlorophyll A, 
transparency, 
NH4, Ptot, 
Mn (inciden-
tal excess of 
Pb, Ni, Zn, Cu)  

 BG0002010 ς reservoir 
tȅŀǎŀŎƘƴƛƪ ό˽ύ medium 

14 BG3MA300L045 reservoir Garvanovo 0 no 
 
0 1 64% / in risk  poor unknown 

Chlorophyll 
A, Ptot  

 BG0001031 ς Central 
wƘƻŘƻǇŜǎ ό̆ύ medium 

15 BG3TU900L043 Nikolaevo fish pond 0 no 
 
0 1 34% / in risk  poor unknown RBMP data    medium 

16  BG3MA600R141 

Shirokolashka River before 
it flows into reservoir 
Tsankov Kamak (fish farms 
Devin 1, 2 and 3) 0 no 3 3 13% / no risk  good unknown     high 
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3. Assessment of the impact on water bodies on the basis of following quality elements: 

3.1. Biological quality elements: phytoplankton (chlorophyll A), macrophytes. 

3.2. Physicochemical elements: nutrients, metals, pesticides. 

 The assessment made is in compliance with the criteria and requirements of the Water 
Framework Directive (2000/60/EU) using the Bulgarian classification system for assessment of 
ecological status (for biological and physicochemical quality elements), as well as EQS for priority 
substances (at European level) and specific pollutants (in Bulgaria). 

The assessment of the status of 40 water bodies on the initial list has shown the following results: 

- All water bodies monitored during the validity of the RBMP have shown deviations in 
certain biological and physicochemical elements for assessment of ecological status. The 
monitoring of reservoirs within the framework of the National System for Environmental 
Monitoring includes only one biological metric for phytoplankton, chlorophyll A, which is not 
sufficient for a reliable assessment of status based on biological elements. Therefore, in addition 
to the data from NSEM, the assessment of BQE takes into consideration also results from analyses 
made in different studies over the period 2009-2014. Small and medium-sized reservoirs are only 
monitored for chlorophyll A and the results show serious deviations during the summer/autumn 
period which is an indication of the occurrence of eutrophication processes. Although the values 
of chlorophyll A in reservoir Batak correspond to good status, the intensive growth of 
macrophytes indicates that the water body is eutrophic. The ecological status of Shirokolashka 
River before it flows into reservoir Tsankov Kamak is good (the water body houses the largest 
trout farms: Devin 1, 2 and 3).  

- Actually, in all water bodies included in the programme for investigative monitoring 
deviations from good status have been ascertained as per the classification system for 
physicochemical elements (nutrients), mainly: ammonium nitrogen (NH4-N), nitrate nitrogen 
(NO3-N), total nitrogen (N-T), orthophosphates (PO4-P), total phosphorus (P-T), and active 
reaction (pH). The greatest and persistent deviations were observed in reservoirs with semi-
intensive fish farming due to their small size and limited self-cleansing capacity that favour 
progressive development of eutrophication processes. In some of the large reservoirs with 
containment fish farming, the deviations in these elements are persistent in terms of annual mean 
values (AMV) (the reservoirs Koprinka, Zhrebchevo, Ivaylovgrad and Kardzhali), while in others 
they are odd and incidental during the summer season, due to the more intensive growth of 
phytoplankton. Although these water bodies are identified as being in good ecological status 
based on lower AMV (Batak reservoir) some single cases of exceeding the limits indicate that they 
have reached the limit of their self-cleansing capacity in terms of nutrients. Batak reservoir is a 
special case where the monitoring station for physicochemical indicators is located next to the 
dam wall and does not show any significant deviations because the main pressure is at the tail of 
the reservoir and it is there that the signs of intensified eutrophication are most clearly 
manifested. Therefore, the project provides for detailed analysis of the tail and the central part of 
the reservoir where the investment intentions for containment fish farming are located. So far, 
physicochemical monitoring was not carried out in the Tsankov Kamak reservoir as it was only 



FINANCIAL MECHANISM OF THE EUROPEAN ECONOMIC AREA 2009 ï 2014 

ʌʀʅɸʅʉʆɺ ʄɽʍɸʅʀɿʒʄ ʅɸ ɽɺʈʆʇɽʁʉʂʆʊʆ ʀʂʆʅʆʄʀʏɽʉʂʆ 

ʇʈʆʉʊʈɸʅʉʊɺʆ 2009-2014 

Performance of investigative monitoring programme for assessment of pressure and impact of fish farming activities on  
surface water bodies and actualization of the programme of measures in the River Basin Management Plan (RBMP) of  

East Aegean River Basin District 

FISHFARMING 

 
 

¢Ƙƛǎ ŘƻŎǳƳŜƴǘ Ƙŀǎ ōŜŜƴ ŎǊŜŀǘŜŘ ǿƛǘƘ ǘƘŜ ŦƛƴŀƴŎƛŀƭ ǎǳǇǇƻǊǘ ƻŦ tǊƻƎǊŀƳƳŜ .Dлн άLƴǘŜƎǊŀǘŜŘ aŀƴŀƎŜƳŜƴǘ ƻŦ aŀǊƛƴŜ ŀƴŘ LƴƭŀƴŘ ²ŀǘŜǊǎέ ƻŦ ǘƘŜ 
Financial Mechanism of the European Economic Area. 
The contents of this document are the sole responsibility of the Beneficiary and can under no circumstances be regarded as reflecting the official 
position of the Financial Mechanism of the EurƻǇŜŀƴ 9ŎƻƴƻƳƛŎ !ǊŜŀ ƻǊ ƻŦ ǘƘŜ tǊƻƎǊŀƳƳŜ hǇŜǊŀǘƻǊ ƻŦ tǊƻƎǊŀƳƳŜ .Dлн άLƴǘŜƎǊŀǘŜŘ aŀƴŀƎŜƳŜƴǘ 
ƻŦ aŀǊƛƴŜ ŀƴŘ LƴƭŀƴŘ ²ŀǘŜǊǎέΦ 

 Page 17 

recently identified as a separate water body, but the discharged domestic waste water from the 
town of Devin are a source of considerable anthropogenic pressure. 

- During the period of the RBMP, 6 water bodies have shown exceeded EQS limits for priority 
substances (cadmium, lead, nickel and mercury) and specific pollutants (other metals and 
metalloids): Studen Kladenets, Ivaylovgrad reservoir, Kardzhali reservoir, Topolnitsa reservoir, 
Topolnitsa reservoir and Pyasachnik reservoir. Usually such cases of exceeding the limits are 
isolated and single events which do not lead to poor status of the water bodies (chemical or 
ecological), while only Studen Kladenets reservoir was found in poor chemical status in 2012-2013 
due to exceeded AMV of cadmium.  

4. Assessment of the combined effect of fish farming in water protection areas of Natura 
2000 

 Fish farming activities are in contradiction with bird protection measures in Natura 2000 
areas since the major part of the protected species of birds are piscivorous and inflict damages to 
fish farms which are significant in places where there are colonies of nesting herons or where 
concentration of cormorants and herons feeding during the winter is observed. The additional 
nutrient input (of phosphorus and nitrogen) from birds feeding in and around water bodies 
accelerate the eutrophication processes in water bodies involved in fish farming.  

 Results from the analysis of data about Natura 2000 areas: 

- 14 water bodies fall within Natura 2000 areas (Habitats Directive) and 13 fall within Natura 
2000 (Birds Directive); 

- In the vicinity of 6 water bodies (the reservoirs Konush, Panicheri, Studen Kladenets, 
Kardzhali, Tsanko Tserkovski and Ezerovo) there are mixed colonies of piscivorous birds (herons 
and cormorants), the most important in terms of numbers being those in the vicinity of the 
Konush reservoir and Panicheri reservoir. 

- During the winter season non-migrating piscivorous birds (herons and cormorants) are 
feeding in all water bodies where fish farming is carried out. The damages that these birds cause 
to fish farms are determined on the basis of their numbers, taking into consideration that in some 
cases herons just hurt bigger fish without being able to eat them. The damages are further 
increased judging by the fact that joint fishing by cormorants and herons is often observed, where 
swimming cormorants chase the fish away to the shore where herons are hunting. 

 On the basis of analysis of data on pressure and impact, as well as the combined effect of 
fish farming in Natura 2000 areas, a short list was compiled of 16 water bodies (pls. refer to Table 
1.1.1) found appropriate to be included in the investigative monitoring programme. The selection 
was based on the following criteria: 

- Water bodies included in the programme for investigative monitoring under the RBMP for 
the East Aegean River Basin region. 

- Water bodies included on the register of fish farms kept by the Executive Agency of 
Fisheries and Aquaculture. 

- Water bodies with limited anthropogenic pressure and impact of containment fish farming. 
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- Water bodies with complex anthropogenic pressure from intensive fish farming, agriculture 
and residential areas (heavy pollution with nutrients). 

- Water bodies with significant anthropogenic pressure from industries or agriculture 
(metals and pesticides) ς appropriate for studies on bioaccumulation in fish. 

- Water bodies/sites with semi-intensive fish farming located in bird protection areas under 
Natura 2000, without further anthropogenic pressure. 

- Water bodies with monitoring data from previous years. 

5. GIS analysis of data and mapping of pressure and impact for the selected water bodies. 

Data collected about the initially selected water bodies with fish farming activities have been 
entered into GIS to allow complex analysis and assessment of the anthropogenic pressure and 
impact, and maps visualising the water bodies were made reflecting sources of identified 
pressures, as well as registered impacts. GIS analysis was used as the main tool in determining the 
level of pressure from agricultural activities since it reflects the information about areas with 
agricultural crops and pastures with free-range stock-breeding. This report presents maps of the 
16 water bodies selected for inclusion in the programme for investigative monitoring under the 
project. 
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 Maps of selected water bodies 
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Daskal Atanasovo reservoir 

 

Studen Kladenets reservoir 

 

Ivaylovgrad reservoir  

 

Topolnitsa reservoir  

 

Pyasachnik reservoir  

 

Garvanovo reservoir 

 

Nikolaevo fish pond 

 

Konush reservoir 
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6. Analysis of legislation related to freshwater fish farming in Bulgaria 

The analysis of the Bulgarian legislation related to freshwater fish farming includes the following 
normative documents that regulate aquaculture activities: 

¶ Water Act; 

¶ Fisheries and Aquaculture Act;  

¶ Ordinance concerning the usage of surface water; 

¶ Ordinance No 2 of 08.06.2011  concerning the issuance of permits for discharge of waste 
water into water bodies and determining individual emission limits for point sources of 
pollution;  

¶ Ordinance No 4 of 20.10.2000  concerning the quality of water used for fish farming and 
shellfish breeding; 

¶ hǊŘƛƴŀƴŎŜ ˹-4 of 27.09.2014 concerning characterisation of surface waters; 

¶ Ordinance 37 of 10 November 2008 concerning the use of state-owned reservoirs for fish 
farming and lying down rules for commercial and recreational fishing and aquaculture in 
state-owned water bodies pursuant to Article 3 par.1 of the Fisheries and Aquaculture Act;  

¶ Ordinance 22 of 10.12.2007 about the procedure for conferment of the management of 
fish resources in state-owned artificial water bodies to recreational fishing associations;  

¶  RBMP for EARB region. 

The negative impact of freshwater fish farming by virtue of its nature represents pollution of water 
bodies with nutrients resulting from vital functions of aquacultures and the remnants of food that 
is not assimilated. The degree of this impact varies with type of fish farming and depends strongly 
on the technologies used. The impact is expressed in registration of eutrophication processes and 
increased content of nitrogen and phosphorus compounds, algae blooms and overgrowth of 
macrophytes. Ordinance H-4 of 2013 concerning the characterisation of surface waters 
implements the Bulgarian classification system for assessment of ecological status of surface 
waters. The assessment of the status of water bodies in terms of biological and physicochemical 
quality elements is carried out in accordance with this classification system.  

In addition to Ordinance H-4 of 2014, the Bulgarian legislation contains additional norms approved 
by virtue of Ordinance 4 dated 20.10.2000  concerning the quality of waters used for fish farming 
and shellfish breeding. These norms apply to water bodies without intensive fish farming and they 
are used for assessment of the so called cyprinid and salmonid waters. This means that they 
exclude intensive fish farming (containment and flow-through fish-farming).  

Regulatory requirements for issuance of permits for use of water bodies or abstraction of water 
intended for aquacultures are laid down in the Water Act, the Ordinance on the use of surface 
waters and Ordinance 2 of 08.06.2011 concerning permits for discharge of waste waters.  

Authorities competent to issue such permits are: 
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- The Minister for Environment and Water, for large complex reservoirs listed in Appendix 1 
to the Water Act; 

- Mayors of municipalities for water abstraction, including from reservoirs and micro 
reservoirs, and for the use of water bodies that are public municipal property; 

- The Director of the River Basin Directorate in all other cases; 

The procedures for issuing permits for aquaculture are laid down in the Water Act, whereas 
the following significant flaws have been found: 

- The procedures for issuance of permits for aquacultures do not include approved methods 
for assessment of the pressure and impact caused by fish farming which take into account 
the status of the water body according to the parameters indicative of any negative 
impact.  

- Lack of any ordinance (as provided for by Article 25, par.5 of the Fisheries and Aquaculture 
Act but not yet issued) concerning the terms, conditions and procedures for determining 
limits for the scope of aquaculture production. 

- For small-sized reservoirs, investors submit projects presenting the fish breeding methods, 
as well as the production limits, but there is no possibility for regulation of this activity. 

- When aquaculture zones are designated in complex reservoirs listed in Appendix 1 to the 
Water Act, the only criterion used is percentage of the total surface area of the reservoir 
(up to 25%), but there are no criteria concerning the quality of water. 

{ƛƴŎŜ ǘƘŜǊŜ ŀǊŜƴΩǘ ŀƴȅ ŀǇǇǊƻǾŜŘ ǎǘŀƴŘŀǊŘ ŦƛǎƘ ōǊŜŜŘƛƴƎ ǘŜŎƘƴƻƭƻƎƛŜǎΣ ǘƘŜ ƳŜǘƘƻŘ ǇǊƻǇƻǎŜŘ ōȅ ǘƘŜ 
investor is submitted for approval by the only competent authority in Bulgaria, the Executive 
Agency of Fisheries and Aquaculture. This means that there is no exact regulation aimed at 
application of good fish farming practices depending on the type of water body and the method of 
fish breeding. 

Furthermore, there are quite a lot of regulatory gaps in the procedure for supervision of fish-
farming activities: absence of legally sanctioned methods for control on production (volume of 
sales, quantity of feed used, etc.). It is therefore impossible to establish clearly the volume of fish 
bred by fish farms. 
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Activity 1.2. Collection and analysis of existing data: information about impact of fish-
farming on: 1) deep reservoirs, and 2) rivers 
 

Partner   Institute of Fisheries and Aquaculture, Plovdiv 
 

Period of performance Month 1  Month 2  Month 3  

                        
 

 

Information on implementation of activities: 
 

Team of experts: 1. Hydrochemistry 
2. Sediment chemistry 
3. Aquacultures and ichthyology 
 

4. Containment fish farming and astacology 
5. Ecology of plankton communities 
6. Zooplankton and chlorophyll a 
7. Pathogenic microorganisms  

Description of work performed: 

1. Aquaculture/Ichthyology/Astacology 

For the implementation of the above activity the following has been done during the period under 
review: 

A reference paper on the development of containment fish farming in Bulgaria has been compiled 
based mainly on scientific articles and other sources. The first water bodies in the country engaged 
in containment fish-farming (Batak reservoir, Ovcharitsa reservoir, Poroy reservoir, Zhrebchevo 
reservoir, Kardzhali reservoir, etc.), as well as the species bred therein (mostly carp and rainbow 
trout) have been ascertained. The feed given to fish as well as the conditions of farming, the 
stocking density and so on have been analysed. 

Information was gathered about containment fish farms in large reservoirs on the territory of East 
Aegean River Basin District, as well as about trout farms that use river water. At this stage it was 
ascertained that in terms of volume of containment fish production reservoir Kardzhali is leading 
with approximately 2730 t/year, mostly sturgeon species. In reservoir Batak there is only one 
ŎƻƴǘŀƛƴƳŜƴǘ ŦŀǊƳΣ ōǳǘ ǘƘŜǊŜ ƛǎ ŦǳǊǘƘŜǊ ƛƴǾŜǎǘƻǊǎΩ ƛƴǘŜǊŜǎǘ ŀƴŘ ƻǘƘŜǊ ǇŜǊƳƛǘǎ ŦƻǊ ǿŀǘŜǊ ǳǎŜ ƘŀǾŜ 
been issued. No containment fish farm has been built in reservoir Tsankov Kamak so far, but there 
is a keen interest on the part of investors. In reservoir Koprinka there are two containment farms: 
one for sturgeon fry and one for carps and European catfish. One of the largest trout farms within 
EARBD: PAL BG with annual production volume of approximately 400 t of trout is located along 
Shirokolashka River. 

The approximate quantity of food given to the fish in the containment and the trout farm was 
studied. This farm has a direct impact on the environment and inflicts organic matter loading on 
reservoirs and rivers. Nitrogen and phosphorus are the main pollutants originating from faecal 
matter excreted by fish and the food left uneaten that have direct impact on the quality of water.  

The feeding technique used in net cage fish farming in different parts of the country and the 
methods used for determining the daily rations were investigated and ascertained. This is related 
to the quantity of feed given to fish, the nutrient coefficient and other factors of direct impact on 
the environment and loading reservoirs mainly with nitrogen and phosphorus. The use of small-
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sized reservoirs for fish farming was studied. These reservoirs had been designed for irrigation 
purposes but over the last years they have become the main source for production of cyprinids. 

In preparing the methodology for assessment of the pressure and impact of fish farming, we will 
take into consideration the fact that in addition to the quantities declared before EAFA by permit 
holders production limits should include the biomass available in the water body: stocking 
material and fish at different stages of development. Since their growing process has not yet 
completed, the methodology will propose a method/approach for differentiation because the 
aggregate amount of declared production volume and the biomass available might exceed the 
production limit. 

                                                  

2. Hydrochemistry: water/sediments 

The current laws and regulations related to WFD that apply to characterisation of surface waters 
and monitoring for assessment of water quality elements in terms of physicochemical indicators 
have been studied. 

A comparative analysis has been performed of modern methods of sampling and identification of 
the indicative physicochemical water parameters sensitive to pollution in accordance with ISO, EN 
and BDS. 

The instruments and analytical equipment required for in-situ and laboratory analysis have been 
identified. 

A review of literature related to the impact caused by fish farming on the quality of bottom 
sediments has been performed. 

 

3. Phytoplankton 

Reservoirs are permanent artificial water bodies used for water supply, irrigation, hydroelectricity 
and recreation. These water bodies and their biological communities are subjected to heavy 
modifications caused by the continuous use of their water resources. The operation of reservoirs 
often leads to problems related to increased nutrient levels that deteriorate the quality of water. 
Plankton is the basic link in the food chain of fish and other aquatic organisms in aquatic biotopes. 
Phytoplankton is a major biological element in the assessment of ecological status of water bodies 
ƻŦ ǘƘŜ ΨƭŀƪŜΩ ŎŀǘŜƎƻǊȅΦ Lǘ ƛǎ ǎŜƴǎƛǘƛǾŜ ǘƻ ŎƘŀƴƎŜǎ ƛƴ ƴǳǘǊƛŜƴǘǎ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ŀƴŘ Ƴŀƴȅ ƻŦ ǘƘŜ ǎǇŜŎƛŜǎ 
are indicative of increased contents of nitrogen and phosphorus. Therefore, floristic and coenotic 
diversity of plankton algae communities are important in helping to establish patterns of the 
functioning of aquatic ecosystems and their transformation under anthropogenic pressure.  

Scientific studies conducted in Bulgaria on phytoplankton communities in reservoirs and 
monitoring data have been reviewed while developing the classification system for assessment of 
ecological status. The results for reservoirs with intensive and semi-intensive fish-farming have 
been systematised and will be used as baseline information when conducting investigative 
monitoring. 
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4. Zooplankton/zoobenthos 

Information was collected about the structure of macrozoobenthos communities in mountain 
rivers in Bulgaria (Kovachev & Uzunov 1985, Uzunov et al. 2005, 2011, Varadinova et al. 2002, 
2013, Vidinova et al. 2008). 

The available information about basic environmental parameters under semi-intensive fish 
farming conditions in Bulgaria and about the zooplankton structure dynamics has been 
summarised (Kalcheva et al. 2008b, 2010, Terziyski et al. 2007, 2010). 

Analysis was made of the data from conducted studies on zooplankton in large reservoirs in 
Bulgaria within the East Aegean Region during the first years after their construction and before 
installation of containment fish-ŦŀǊƳǎΥ ŦƻǊ .ŀǘŀƪ ǊŜǎŜǊǾƻƛǊ όbŀƛŘŜƴƻǿ мфспΣ мфсп͊Σ мфттύΣ {ǘǳŘŜƴ 
Kladenets reservoir (Naidenow 1964b, 1977), Dospat reservoir (Naidenow & Sais 1977,) Kardzhali 
reservoir (Traykov, I. & B.Boyanovsky 2003, Traykov et al. 2011). 

 

5. Pathogenic microorganisms in fish 

Literature on pathogenic microorganisms in fish for the water bodies of interest as well as reports 
on fish species composition living mainly in mountain rivers have been reviewed. Research articles 
and reports of scientific organisations, etc. have also been reviewed. 
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Activity 1.3. Collection and analysis of existing information: data about pressure on water 
bodies caused by 1) semi-intensive fish farming and 2) rare birds in the wetlands within 
Natura 2000 
 

Partner  Non-governmental organisation Green Balkans, Plovdiv 
 

Period of implementation Month 1  Month 2  Month 3  

                        
 

 

Information on implementation of activities: 
 

Team of experts: 1. Expert in ornithology of wetlands and Natura 2000 areas 
2. Semi-intensive fish farming technologies 

Description of work performed: 

The work in this activity was differentiated into two trends: 

1. Collection of information and working out a preliminary assessment of the status of water 
bodies with semi-intensive fish-farming. 

2. Collection of information about the status of populations of piscivorous birds of high 
conservation status and their impact on fish farming activities. 

 

1. Collection of information and making a preliminary assessment of the status of water bodies 
with semi-intensive fish-farming 

The work in activity 1.3. was distributed over three periods: 

1.1. Preparatory period: 

¶ Evaluation of the preliminary information in respect of the following: regulations; 
management of water bodies by tenants and leaseholders ς review of the information 
provided by the Executive Agency of Fisheries and Aquaculture and the Bulgarian Food Safety 
Agency. 

¶ Conducting inquiries among tenants and concessionaires, EAFA experts, third-party experts 
and other people on: fish feeding; fertilization and other practices related to potential threats 
of increased eutrophication. 

¶ Selection of model water bodies that comply with the objectives of the project. In view of 
making the right selection, criteria have been developed based on project objectives and the 
results from expert discussions and inquiries (selection criteria have been described in the 
preliminary report on activity 1.3). After expert appraisal and discussion, a short list was 
compiled of 6 selected reservoirs that comply with the indicated criteria to the highest extent: 

- Reservoir Kavaka - BG3MA500L125 

- Reservoir Mechka - BG3MA300L061 

- wŜǎŜǊǾƻƛǊ YƻƴǳǎƘ όtǊƻǘŜŎǘŜŘ !ǊŜŀ ΨwŜǎŜǊǾƻƛǊ YƻƴǳǎƘΩύ 
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- Reservoirs Orizovo (north-east) ς cascade 

- Reservoirs Belozem(north-east) ς cascade 

- Reservoirs Tatarevo (south) ς cascade  

 

¶ Each of these reservoirs was visited and basic indicators required for preliminary assessment 
reporting purposes were measured. Two of these seven reservoirs were identified as most 
appropriate for long-term monitoring: reservoir Kavaka near the village of Panicheri (Hisar 
municipality) and reservoir Konush (Asenovgrad municipality).  

 

1.2. Preliminary assessment of potential problems which cause pollution and enhanced 
eutrophication. 

For the purpose of gathering the preliminary information required for assessment of pollution and 
the causes of pollution, discussions were conducted with mayors of local communities on the one 
hand, and with reservoir lessees on the other hand. 

On the basis of collected information the following major causes of pollution and enhanced 
eutrophication were identified: 

¶ Discharge of urban domestic waste waters; 

¶ Pollution by manure from livestock-breeding, mostly small farms where the farmers dump 
waste into canals and small rivers that run into the respective reservoir; 

¶ Pollution by waste from dairy farms or small industrial sites; 

¶ Pollution by improper feeding of fish with cereals, combined or other fodders, and in some 
cases with waste products from the food and flavour industry. 

For the purposes of preliminary assessment, inquiries with experts, reservoir lessees, mayors of 
local communities, etc. were conducted. Based on the information collected assessment was 
made of all negative practices with regard to their influence on the increase of the eutrophication 
risks. Negative fish farming practices were differentiated in three groups:  

¶ negative practices related to feeding;  

¶ negative practices related to fertilization; 

¶ negative practices related to stocking.  

 

2. Collection of information about the status of populations of piscivorous birds of high 
conservation status and their impact on fish farming activities. 

2.1. Preparatory period 

¶ Analysis of regulations: mechanisms for compensation of damages caused by piscivorous birds; 



FINANCIAL MECHANISM OF THE EUROPEAN ECONOMIC AREA 2009 ï 2014 

ʌʀʅɸʅʉʆɺ ʄɽʍɸʅʀɿʒʄ ʅɸ ɽɺʈʆʇɽʁʉʂʆʊʆ ʀʂʆʅʆʄʀʏɽʉʂʆ 

ʇʈʆʉʊʈɸʅʉʊɺʆ 2009-2014 

Performance of investigative monitoring programme for assessment of pressure and impact of fish farming activities on  
surface water bodies and actualization of the programme of measures in the River Basin Management Plan (RBMP) of  

East Aegean River Basin District 

FISHFARMING 

 
 

¢Ƙƛǎ ŘƻŎǳƳŜƴǘ Ƙŀǎ ōŜŜƴ ŎǊŜŀǘŜŘ ǿƛǘƘ ǘƘŜ ŦƛƴŀƴŎƛŀƭ ǎǳǇǇƻǊǘ ƻŦ tǊƻƎǊŀƳƳŜ .Dлн άLƴǘŜƎǊŀǘŜŘ aŀƴŀƎŜƳŜƴǘ ƻŦ aŀǊƛƴŜ ŀƴŘ LƴƭŀƴŘ ²ŀǘŜǊǎέ ƻŦ ǘƘŜ 
Financial Mechanism of the European Economic Area. 
The contents of this document are the sole responsibility of the Beneficiary and can under no circumstances be regarded as reflecting the official 
position of the Financial Mechanism of the EurƻǇŜŀƴ 9ŎƻƴƻƳƛŎ !ǊŜŀ ƻǊ ƻŦ ǘƘŜ tǊƻƎǊŀƳƳŜ hǇŜǊŀǘƻǊ ƻŦ tǊƻƎǊŀƳƳŜ .Dлн άLƴǘŜƎǊŀǘŜŘ aŀƴŀƎŜƳŜƴǘ 
ƻŦ aŀǊƛƴŜ ŀƴŘ LƴƭŀƴŘ ²ŀǘŜǊǎέΦ 

 Page 28 

¶ Analysis of nature conservation regulations related to protection of piscivorous birds of high 
conservation value; 

¶ Review of the information on current status of populations of key piscivorous species on the 
territory of the project, the Upper Thracian Valley. Species: great cormorant, pygmy 
cormorant, grey heron, great egret, black-crowned night heron, little egret, etc. 

¶ Protected areas under Natura 2000 where fish farming is carried out;  

¶ Selection of water bodies with regard to the project criteria. For the purposes of selection 
criteria were introduced and the 7 initially selected reservoirs were subjected evaluated in 
accordance with these criteria; two of them met the most important criterion: being part of 
the Natura 2000 network. Selected water bodies were reservoir Kavaka near the village of 
Panicheri (Hisar municipality) and reservoir Konush (Asenovgrad municipality).  

 

2.2. Preliminary evaluation of the concentrations of piscivorous birds and their potential 
impact on fish-farming 

¶ Discussions and inquiries were conducted with ornithologists involved in nature conservation 
projects related to nesting ornithofauna on the territory of the Upper Thracian Valley. Three 
expeditions were organised for preliminary evaluation of the 7 selected reservoirs for presence 
of high concentrations and above all of nesting colonies. The information that the selected 
areas had the highest concentrations of piscivorous birds was confirmed since the expeditions 
proved the existence of large colonies of piscivorous birds. Therefore, these two reservoirs 
were selected as models.  

¶ A plan was developed for conducting the required periodic monitoring.  
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Activity 1.4. Update of the investigative monitoring programme for 1) intensive fish-
farming in cages in deep reservoirs, and 2) trout aquaculture in flow-through water 
basins 
 

Partner   Institute of Fisheries and Aquaculture, Plovdiv 
 

Period of implementation Month 1  Month 2  Month 3  

                        
 

 

Information on implementation of activities: 
 

Team of experts: 1. Hydrochemistry 
2. Sediment chemistry 
3. Aquacultures and ichthyology 
 

4. Containment fish farming and astacology  
5. Ecology of plankton communities 
6. Zooplankton and chlorophyll a. 
7. Pathogenic microorganisms 

Description of work performed: 

After the project partners analysed the information about pressure and impact of freshwater fish 
farming, an initial updated version of the programme for investigative monitoring was elaborated 
for the RBMP. The reservoirs that will be subject to monitoring have been identified according to 
the following baseline criteria: surface area, volume, depth; presence of containment fish farms; 
interest on the part of investors; potential for aquaculture and so on, and their specific features 
fish farming point of view were identified. After thorough evaluation, it was decided to monitor 
the reservoirs Batak, Tsankov Kamak, Koprinka and Kardzhali. Among these reservoirs the most 
loaded with fish production is reservoir Kardzhali, which has also been used for fish-farming in 
cages for the longest period of time (over 30 years). Out of the small-sized reservoirs the selected 
ones were: reservoir Konush (village of Konush) and, as additional alternatives, reservoir Lenovo 
(region of Plovdiv) and reservoir Kavaka (village of Panicheri, Plovdiv district). The final selection of 
a second reservoir was made after additional analysis of existing pressure and impact (EARBD) and 
the conservation importance of the Natura 2000 area and the ornithofauna therein (NGOGB). 

The programme for investigative monitoring has been updated: the indicators to be investigated 
have been identified and updated; sampling stations and sampling depths have been specified, as 
well as the methods which will be applied in taking and processing hydrochemical, hydrobiological, 
phytobenthos, zoobenthos, ichthyology, astacology and other samples. Indicators of the quality of 
bottom sediments in rivers and in small-sized and deep reservoirs, as well as the methods to use, 
have been defined.  

The methods for studying freshwater fish populations in the selected reservoirs and Shirokolashka 
River have been described and defined. For fishing in reservoirs nets of different mesh sizes will be 
used, while electrofishing will be applied in the river. The relevant permits for fishing for research 
purposes will be provided by EAFA for the purpose of implementing the activities related to 
analysis of fish populations.  
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Propositions have been discussed to amend and supplement the programme for investigative 
monitoring with regard to the pressure from industrial sources and local settlements, agriculture, 
Natura 2000 areas and biodiversity.  

The parameters which will be monitored in-situ and at the laboratories of IFA, Plovdiv, and the 
Bulgarian Academy of Science were defined. 
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Activity 1.5. Update of the programme for investigative monitoring to assess the 
status/potential of water bodies with fish-farming on the basis of BQE 
 

Partner ¦ƴƛǾŜǊǎƛǘȅ ƻŦ tƭƻǾŘƛǾ Ψtŀƛǎƛƛ IƛƭŜƴŘŀǊǎƪƛΩ 
 

Period of performance Month 1  Month 2  Month 3  

                        
 

 

Information on implementation of activities: 
 

Team of experts: 1. Expert in macrophytes 
2. Expert in phytoplankton 
3. Expert in bioaccumulation 

Description of work performed: 

During the second month of the project implementation, the investigative monitoring programme 
for assessment of the status/potential of water bodies with fish-farming on the basis of BQE was 
updated. In the course of attaining this objective 8 reservoirs were selected (Batak, Koprinka, 
Kardzhali, Konush, Panicheri, Studen Kladenets, Topolnitsa and Tsankov Kamak) and 4 stations on 
Shirokolashka River. The selection of water bodies for assessment of BQE status was made in 
connection with fulfilling the following main tasks: 

- To assess the BQE status in terms of phytoplankton, macrophytes and microbiology in 
mountain reservoirs with intensive fish farming: reservoir Batak (type L3, WB code: 
BG3MA900L192); 

- To assess the BQE status in terms of phytoplankton, macrophytes and microbiology in 
large, deep reservoirs of type L11 which are engaged in fish farming: Koprinka (WB code: 
ˤ́ .Dо¢¦флл[лптύΣ YŀǊŘȊƘŀƭƛ ό². ŎƻŘŜΥ .Dо!wртл[лнмύΤ  

- To assess the BQE status in terms of phytoplankton and macrophytes in small and medium-
sized reservoirs of type L17 with advanced fish farming: Konush and Panicheri; 

- To assess the BQE status in terms of phytoplankton, macrophytes and microbiology in a 
recently constructed reservoir with fish farming potential: reservoir Tsankov Kamak; 

- To assess BQE status in terms of macrophytes and microbiology under conditions of river 
fish farm: Shirokolashka River (on the land of the village of Beden, Devin municipality).  

- To assess the bioaccumulation capacity of selected fish species in reservoirs subject to 
chronic pollution with heavy metals and toxic elements: reservoir Kardzhali, reservoir 
Studen Kladenets (type L11, Water Body code: BG3AR350L010), reservoir Topolnitsa.  

 For the selection of water bodies and sampling stations we used proprietary scientific 
studies, data from monitoring by the laboratories of the Executive Environment Agency under the 
programmes for supervisory and operative monitoring, and data from completed or on-going 
public procurement.  

 The subjects of bioaccumulation studies: carp and perch, were selected on the basis of the 
following considerations. These two species are the most widely spread in both the area of the 
study and throughout the entire country, being the object of both sport-fishsing and commercial 
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fishing. The selected fish species relate to different trophic levels of aquatic ecosystems, which 
provides an opportunity for tracing the transfer of heavy metals being investigated. 

 The organs to be studied include gills (vital organ that occupies more than 50% of the whole 

body surface), liver (an organ that is easily susceptible to the negative effects of harmful substances) 
and muscles (in view of assessing the risk for human health).  

 Once the subjects of investigative monitoring were selected, the monitoring stations were 
determined, as well as the number of samples required for assessment of status/potential in 
terms of BQE (see Table 1.5.1 and Table 1.5.2).  

  BQE / number of samples  

No: Water Body Name Phytoplankton* Macrophytes** Microbiology***  

1 Tsankov Kamak       

  Centre 1 2 5 

  Tail 1 1 0 

2 Koprinka    

 At cages 1 4 5 

 Outside cages 1 2 5 

 At dam wall 1 0 5 

3 Batak       

  At cages 1 4 5 

  Outside cages 1 4 5 

  At dam wall 1 0 5 

  Tail 1 0 0 

 4 Kardzhali     

 At cages 1 4 5 

 Outside cages 1 4 5 

 At dam wall 1 0 5 

5 Konush       

  Centre 1 1 0 

  At waste water discharge 1 0 0 

6 Panicheri    

 Centre 1 1 0 

 At discharge 1 0 0 

 7 Shirokolashka River        
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  Station 1 0 1 2 

  Station 2 0 1 2 

  Station 3 0 1 2 

  Station 4 0 1 2 

Table 1.5.1 Updated investigative monitoring programme for assessment of BQE 
status/potential of water bodies with fish-farming on the basis of BQE ς Part 1: BQE. 

Legend: * - Mixed sample from the euphotic zone; ** - The number reflects the number of 
transects. The indicated number of transects and their locations are subject to changes; *** - 5 
samples each (0.5 m; 10 m; metalimnion; bottom; sediment) with the exception of Shirokolashka 
River with 2 samples per station. 

No: WB name / species Cyprinus carpio Perca fluviatilis 

 Organ gills liver muscle gills liver muscle 

1 Kardzhali, centre 1 1 1 1 1 1 

2 Studen Kladenets, centre 1 1 1 1 1 1 

3 Topolnitsa, dam wall 1 1 1 1 1 1 

 

Table 1.5.2 Updated programme for investigative monitoring to assess the status/potential of 
water bodies with fish-farming in terms of BQE ς Part 2: Bioaccumulation.  
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Activity 1.6. Update of the investigative monitoring programme for assessment of the 
impact of semi-intensive fish-farming on water bodies and protected bird species in 
zones covered by Natura 2000. 
 

Partner Non-governmental organisation Green Balkans, Plovdiv 
 

Period of implementation Month 1  Month 2  Month 3  

                        
 

 

Information on implementation of activities: 
 

Team of experts: 1. Expert in ornithology of wetlands and Natura 2000 areas 
2. Semi-intensive fish farming technologies  

 

Description of work performed: 

1. Methods of monitoring and assessment of eutrophication in the line of semi-intensive fish-
farming: introduction of express methods of evaluating the risk of eutrophication for the 
purpose of assessing the negative impact caused by freshwater fish-farming.  

The standard studies of the eutrophication processes include analyses of various quality elements 
(biological and physicochemical) and a range of indicators related to these processes, like Ph-Ch 
indices (total and nutrients). For the purpose of the project this detailed assessment will be made 
by the teams of the Institute of Fisheries and Aquaculture and Plovdiv University. Conducting such 
standard investigations requires a large team of experts, which presupposes considerable  
expenses for transportation, sampling and analyses of biological and physicochemical indicators. 
Another major shortcoming of such investigations is that the results thereof cannot be obtained 
immediately but with a delay of 24 hours in the most favourable case (time in which the reservoir 
lessee is supposed to invite certain laboratory to do the in-situ measurements of the indicators 
and collect samples for analyses in a specialized laboratory).  

In most cases such a delay may be fatal, since in the event of intensive blooms and abrupt change 
ƛƴ ǘƘŜ ŀǘƳƻǎǇƘŜǊƛŎ ǇǊŜǎǎǳǊŜ ǘƘŜǊŜ ƳƛƎƘǘ ƻŎŎǳǊ ǘƘŜ ǎƻ ŎŀƭƭŜŘ άŜȄǘƛƴŎǘƛƻƴέ ǿƘƛŎƘ ǿƛƭƭ ŀŦŦŜŎǘ ƴƻǘ ƻƴƭȅ 
the fish in the farms but will also cause abrupt deterioration of the ecological indices of the water 
body due to the rapid extinction of algae. Another frequent occurrence which cannot be detected 
by the standard methods is pollution caused by minor livestock farms which have not provided the 
required treatment facilities. Most often this is the process of cleaning and washing of cattle shed 
which usually takes place quite early in the morning. This is a rather frequent event which might 
increase the risk of eutrophication considerably in small-sized and medium-sized reservoirs.  

In order to avoid such disadvantages and to enable fish farmers to watch for risks of nutrient 
pollution on their own, NGO Green Balkans suggested the option of using a set of low-cost colour 
tests, intended for application in aquaristics. This method is an innovation in its nature, since it 
allows application by non-qualified persons like reservoir lessees. It was presented at the press 
conference held on the 24th of May and at the workshop on 08-10.07.2015. This idea was tested in 
the practice of NGOGB and has the following advantages: 
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¶ The cost of measurement of one indicator regardless of its type, e.g. NO3, PO4, O2 or pH,  
varies in between BGN 0,3 and BGN 0,4. Analogous measurement using standard or certified 
methods ranges from BG 15 to BGN 30, or in other words it is by 100 times more expensive. 

¶ The tests are at the disposal of the very lessee who can take the measurements himself 
and he shall not have to pay laboratory technicians or specialist to do the job.  

¶ The most important advantage is that in case of presence of any symptoms (intensive 
blooming, penetration of polluted water from farms, etc.) the lessee shall be in the position to 
take measurements in due time and undertake appropriate actions.  

¶ A substantial advantage is that in case of systematic pollution ascertained by means of 
colour tests, the lessee will be able to provide valuable information to the River Basin Directorate 
and the Regional Inspectorate of Environment and Water (RIEW), so that these institutions would 
be able to take measures for imposing sanctions on the offenders. 

¶ A shortcoming of the presented methodology is the relatively low reliability of the results, 
as well as the reading of just tentative values of the individual indicators, which cannot be used for 
precise assessments based on the classification system for assessment of ecological status. There 
is also a risk of inappropriate storage of the tests whereafter the results might not reflect the 
actual status of the water basin. Therefor instructions have been provided for their storage and 
application which will be observed in the course of the monitoring missions. 

As part of the preliminary tests of the innovative express method, the latter was applied in 3 
reservoirs (˴ ͍͊͊͊͟ reservoir, Konush reservoir and General Nikolaevo reservoir). In the course of 
the monitoring missions of NGOGB, measurements of the specified Ph-Ch indicators will be taken 
by the suggested express method, whereafter the results will be juxtaposed to the results from 
the investigations performed by other project partners. 

With regards to the suggested method, the points of sampling in the two reservoirs were 
determined, where periodic monitoring of the basic indicators will be conducted (by monitoring 
stations located at the reservoir tail and at the dam wall). 

  

2. Monitoring and methods of assessment of piscivorous birds and biological diversity. 

 The approaches and methods of conducting periodic monitoring were discussed and 
particularized. The following work was done: 

¶ Identification of key species, which are endangered by fish-farming activities (arranged in 
the order of the extent of impact on their populations): great crested grebe, pygmy cormorant, 
little egret, great egret,  squacco heron, little grebe, grey heron and little bittern. In the course of 
discussions, some of the suggested species like Dalmatian pelican and purple heron were rejected 
as extremely rare and unrepresentative for the water basins within the territory of EARBD - 
Plovdiv; 

¶ Identification of key species of piscivorous birds, which inflict damages to fish farmers. 
Selection of 7 key species was agreed upon, arranged in the order of the extent of influence they 
exert on fish-farming: great cormorant, grey heron, pygmy cormorant, great egret, night heron, 
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little egret and great crested grebe. Rare species like purple heron, Dalmatian pelican, squacco 
heron and little grebe are not included in this list, since the influence they exert on fish 
populations is negligible. 

¶  The methods for monitoring related to the numbers of the key species of the 1st and the 2nd 
group were specified and approved (method of field observations along definite routes around 
each reservoir). 

¶ The approaches to collecting information about the impact of piscivorous birds on the fish-
farming activities were identified and approved (number of birds which feed in the vicinity of the 
reservoir, period of their presence, determination of individual rations of fish consumed per 24 hrs 
by a bird of each species, further damages inflicted in the process of feeding of herons and 
cormorants on larger specimens of the fish species raised in the water basin, etc.).  
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Activity 1.7. Final review and approval of an updated monitoring programme for the 
purpose of including it in the draft RBMP. 
 

Beneficiary   East Aegean River Basin Directorate 
 

Period of implementation Month 1  Month 2  Month 3  

                        
 

 

Information on implementation of activities: 
 

Team of experts: 1. Ichthyofauna and Natura 200 
zones. 

2. Expert in water monitoring. 
3. Expert in agriculture. 

4. Industrial pressure and Ph-Ch impact. 
5. Pressure due to residential areas. 
6. GIS expert. 

Description of work performed: 

The final review of the preliminary programme drawn up under the project for investigative 
monitoring was done by ongoing consultations with partners during the second month of the 
project with regard to 1) suggested water bodies/water sites, 2) assessment related to the 
significance of the anthropogenic pressure on them, 3) the chemical and ecological status, 4) the 
suggested monitoring points and indicators 5) the assessment of the combined effect of fish-
farming in Natural 200 zones and the overall compliance of the programme with the objectives of 
the investigative monitoring set out in RBMP of EARBD. 

1. Final determination of the water bodies / sites. After reviewing the programme a total of 9 
water bodies / sites were selected for inclusion into the programme: 

No: Water Body 
Code 

Water Body Name 
Pressure exerted by aquaculture and anthropogenic activities 

1  BG3MA900L192  Batak reservoir   Cage aquaculture and pollution caused by the resort area. 

2  BG3MA600L134  Tsankov Kamak reservoir  Pollution with untreated waste water from the town of Devin  - 
investment intentions for containment fish-farming. 

3  BG3TU900L047  Koprinka reservoir   Containment fish-farming. 

4  BG3AR570L021  Kardzhali reservoir  Containment fish-farming and bioaccumulation study. 

5 
 

 Part of WB 
BG3MA300R072 

  
Konush reservoir 
 

 Semi-intensive fish-farming, waste water discharged from 
settlements, a large heron colony in the vicinity of the 
reservoir. 

6  BG3MA500L125  Panicheri/Kavaka reservoir  Semi-intensive fish-farming and a small heron colony in the 
vicinity of the reservoir. 

7  BG3AR350L010  Studen Kladenets reservoir  Pollution with waste water from industrial sources  and from 
the town of Kardzhali ς investigation of bioaccumulation. 

8  BG3MA800L160  Topolnitsa reservoir  Pollution with waste water from industrial sources and 
settlements ς investigation of bioaccumulation. 

9  BG3MA600R141 

Shirokolashka river prior to 
flowing into Tsankov Kamak 
reservoir ς Devin fish-ponds 
1,2,3. 

 Intensive fish-farming in artificial flow-through basins. 
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In the process of selecting water bodies with intensive fish-farming in cages the Zhrebchevo 
reservoir was replace by Kardzhali reservoir for the following reasons: 

- The relatively slight pressure exerted by fish-faming on Zhrebchevo reservoir and the ban 
envisaged in RBMP on extension of the areas for cage aquaculture because of the zone for 
protection of birds under Natura 2000 and the restrictive regimen therein; 

- The intense pressure of cage aquaculture on Kardzhali reservoir and the larger available 
database accrued through investigations conducted during recent years, which will be of 
help for a more accurate assessment of the capacity of the water body, as well assessment 
of the processes of eutrophication. 

In addition a discussion was held on a proposal by the IFA partner for replacement of Panicheri 
reservoir by Ezerovo reservoir, where semi-intensive fish-farming is carried out, but it was rejected 
because of the fact that untreated waters from the village of Topolovo run into the Ezerovo 
reservoir via Chinar Dere river (identical case with that of Konush reservoir), while there is no 
anthropogenic pressure on Panicheri reservoir caused by waste water discharged from villages 
around.  

1. Verification of the assessment concerning the significance of the anthropogenic pressure 
on water bodies. 

A new verification was made about the significance of the anthropogenic pressure on the 
suggested water bodies originating from agriculture, industry and settlements: 

)s Pressure caused by agricultural activities (cultivation of crops and pasture livestock breeding) 
of greater significance can be identified in reservoirs employed in semi-intensive fish-farming (the 
Konush and Panicheri reservoirs). This is due to their small surface area, which might be influenced 
to a greater extent by nutrients entering through diffusion from adjacent plots. In spite of this, the 
evaluation of the significance of this pressure on the basis of the calculated loads shows that it 
cannot affect substantially their ecological status. For the larger reservoirs included in the 
investigative monitoring programme the pressure exerted by agriculture was assessed as 
insignificant due to the limited number of arable land plots and extensive livestock breeding within 
their catchment area, as well as because of the greater size of these water bodies. The fish-ponds 
on Shirokolashka river are situated in a mountainous region with poorly developed agriculture and 
livestock breeding which practically do not exert any pressure on the water body through import 
of nutrients. 

B) The pressure due to industrial waste waters is of utmost significance in the reservoirs 
Topolnitsa and Studen Kladenets, this is why they have been included in the programme for 
bioaccumulation. A characteristic feature of Topolnitsa reservoir is heavy pollution with copper, as 
well as with other metals and arsenium (in the past) imported in the upper part of the catchment 
of Topolnitsa river. Intense pressure from industrial waste water is observed also in Studen 
Kladenets reservoir, since the waste waters of Gorubso-Kardzhali, Kardzhali Lead & Zink Combine 
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Works, as well as all other industrial enterprises connected to the sewerage system of the town of 
Kardzhali, which is not equipped with a waste water treatment plant. For that reason these to 
reservoirs were included in the initially proposed version of the programme for bioaccumulation.  

At the time of the last revision of the programme Kardzhali reservoir was also included in it 
because of the heavy pollution of the water in the upper part of Arda river catchment due to ore 
mining and processing. Although in recent years no substantial deviations from the standards for 
metals have been observed, the accumulation of sediment with high contents of specific pollutants 
is a sober fact and this is why this reservoir was selected for investigation of bioaccumulation of 
metals in fish. 

C) The pressure due to waste waters discharged from populated areas into the Tsankov Kamak 
reservoir can be assessed as significant (sewerage of the town of Devin without any treatment),  
Batak reservoir (diffuse pollution from the Tsigov Chark resort complex) and Konush reservoir 
(from 3 villages within the catchment area of the reservoir).  

 Tsankov Kamak reservoir was commissioned in the beginning of 2013, and until then the 
waste waters from the town of Devin were expected to undergo natural self-cleansing in the 
mountainous section of the Vacha river prior to flowing into the Vacha reservoir. After damming 
the Tsankov Kamak reservoir, the self-cleansing capacity of the river was diminished to a great 
extent, so therefore it was assumed that the capacity of the reservoir for freshwater fish-farming 
was quite limited or practically none. This fact, as well as the interest in cage aquaculture on the 
part of investors were the reasons for including this reservoir in the investigative monitoring 
programme. 

 Batak reservoir had been a marsh in the past and therefore it carries some features of a 
naturally eutrophic water body (having a fine organic substrate and enhanced aquatic vegetation). 
Additional pollution with nutrients (diffuse and point pollution) is brought about by the still 
growing resort complex Tsigov Chark situated at the tail part of the reservoir. This is the cause of 
the massive overgrowth of microphyte vegetation and increased nutrient concentration. One cage 
aqua farm was constructed during the last two years, while permits had been issued for another 4 
farms and that was why this reservoir was included in the investigative monitoring programme 
related to intensive cage aqua-farming and pressure due to human settlements.  

 The Konush dam is a typical small-sized lowland reservoir (type L17) where combined 
pressure is observed due to discharge of domestic waste water from populated localities and the 
nearby largest heron colony in the Thracian valley, of approximately 800 nests. Under these 
circumstances there arises the issue as to what is the role of the semi-intensive fish-farming 
implemented in the reservoir ς whether it causes additional pressure or whether it is a purification 
factor for the pollution with organic substances. Although the Konush dam is not identified as a 
water body because of its small size, it is indicative for the assessment of the effect of fish-farming 
activities when compared to the other small-sized reservoir Panicheri, which is not exposed to any 
other anthropogenic pressure beside fish-farming. 
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 The additional detailed analysis of the anthropogenic pressure in the three reservoirs 
confirmed the initial decision for including them in the monitoring programme. 

     

2. Final revision related to the combined effect of fish-farming activities and the Natura 
2000 zones. 

 One of the arguments against the substitution of the Panicheri reservoir with the Ezerovo 
reservoir in the investigative monitoring programme is the presence of a protected area with a 
heron colony in immediate proximity to the waters of Panicheri reservoir. The number of birds 
therein is quite limited (approximately 50 nests), which is a good incentive for selecting the 
reservoir, since the pressure exerted by the piscivorous birds on the fish farm is thus limited and is 
in contrast to the large colony of herons near the Konush reservoir. Here the opportunities for 
application of measures for protection of the birds that are also compatible with the objectives of 
fish-farming are considerably greater. Thus the Panicheri reservoir may prove to be a good 
example of semi-intensive fish-farming and this is why it was left among those included in the 
investigative monitoring programme. At the time of final revision of the programme for 
investigative monitoring analysis was made of the methodology for monitoring piscivorous birds, 
which was a part of the monitoring missions undertaken by NGOGB.  

 

3. Check-up of the investigative monitoring programme in relation to the emplacement of 
the monitoring stations over the water bodies and the indicators to be monitored. 

 At the time of designing the initial programme for monitoring the following scheme was 
adopted for emplacement of the monitoring stations: 

 )s In reservoirs with cage aquaculture ς 3 stations for each of them: in immediate proximity 
to the cages for intensive fish-farming (in downstream direction) not more than  200 m away from 
the cages and at the dam wall, whereas the last station usually coincided with the monitoring 
station from the network of the National system for environmental monitoring (NSEM) of the 
Ministry of Environment and Water. For the macrophytes monitoring the position will be 
determined depending on the growth of macrophyte vegetation in the zones of the cage fish-farms 
and in the neighbourhood of the reservoir walls. 

 B) In small-sized reservoirs with semi-intensive fish farming the monitoring programme 
included 1 monitoring station in proximity to the dam wall, while the exception concerning 
macrophytes is also valid in this case. 

 C) For the three fish farms for trout breeding in flow-through ponds along the Shirokolashka 
river the programme envisaged 4 stations ς upstream from the first fish farm (Devin 1) in order to 
assess the status prior to the pressure caused by fish-farming activities, and one station 
downstream of each fish farm.  
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 D) The programme for bioaccumulation provided for 1 station per each of the three 
reservoirs (́opolnitsa res. ς at the dam wall, Kardzhali res. ς in the center, and Studen Kladenets 
res. ς in the center). Sampling is planned also in cage fish farms in order to assess the processes of 
bioaccumulation in fish which do not come in contact with sediments from the reservoir and feed 
only on imported fodder. Samples of 3 types of tissues and organs will be taken per each fish 
species ς gills, muscles and liver in order to trace out the specifics of accumulation depending on 
the functions of the different organs/tissues.  

 With regards to the indicators which will be examined:  

 E) In order to determine the effect of pressure and impact caused by fish farming in cages, 
complete investigations of the biological parameters will be performed (phytoplankton, 
zooplankton,  macrophytes, macrozoobenthos and crustaceans, fish, microbiological indicators), as 
well as a certain package of general physicochemical indicators: 

- dissolved oxygen, temperature, ͪ˹, electric conductivity, total nitrogen, ammoniacal nitrogen, 
nitrate nitrogen, total phosphorus, orthophosphates.  

 At the time of the final revision of the programme EARBD made a motion to include yet 
another 2 physicochemical indicators, for which there are specific norms in the classification 
system for ecological status ς nitrite nitrogen and BOD5. In the course of discussion with the 
partners we arrived at the opinion that nitrite nitrogen is a quite unstable form and it is quickly 
converted into nitrate nitrogen and practically it is quite unlikely to ascertain any significant 
quantities of it. The specific thing about BOD5 is that such analysis should be done right after the 
water sampling and in case of prolonged expeditions (2-3 days) the results from this analysis would 
not be representative. Another alternative for making this analysis is transportation of the water 
sample by courier service to an external laboratory, but no funds for this have been provided for 
under the project. Under these circumstances the suggestion concerning BOD5 analyses will be 
subject to further discussion upon completion of the first monitoring mission and identification of 
the opportunities for making representative analyses of water samples in terms of BOD5. 

 After the final review of the monitoring programme, the latter was approved and adopted 
by the partners at the three-day workshop held for presentation of innovative practices and 
methods of monitoring intended for assessment of the pressure and impact caused by freshwater 
fish-farming. The programmes for monitoring of bioaccumulation and ornithological monitoring in 
small-sized reservoirs were approved in June 2015, so as to create an opportunity for all of them to 
be launched simultaneously because of the requirements for performance of seasonal monitoring 
and sampling. 

 The final version of the investigative monitoring programme is presented in Excel format 
for each of the selected water bodies (Annex 1.7.1 Programme for investigative monitoring under 
the FISHFARMING Project).  
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Activity 1.8-1.11. Conducting a three-day workshop for presentation of innovative 
methodologies for sampling and analysis of samples. 
 

Partners East Aegean River Basin Directorate 
International Research Institute of Stavanger 
Institute of Fisheries and Aquaculture, Plovdiv 
tƭƻǾŘƛǾ ¦ƴƛǾŜǊǎƛǘȅ άtŀƛǎƛƛ IƛƭŜƴŘŀǊǎƪƛέ 
bDh άDǊŜŜƴ .ŀƭƪŀƴǎέ 

 

Period of 
implementation 

1 month  2 month  3 month 

                        
 

 

 

Description of the work performed:  

h́e three-day workshop for presentation of innovative practices for monitoring and analysis of 
samples provided an opportunity for presenting the experience of the project partners in 
connection with investigations performed, assessment of status, planning and implementation of 
monitoring in the field of freshwater fishfarming. The workshop took place during the second week 
of the month of July 2015 (08-10.07.2015), while the agenda was comprised of three main parts, 
concerning the following activities (Annex 1.8.1 Work programme of the workshop):  

1) presentations of the experience of the partners (first day); 

2) a visit to fish farms for acquaintance with the technologies used for intensive and semi-intensive 
fishfarming (during the second day);  

3) final discussion related to implementation of the project results in the preparation of RBMP and 
its application in the 2016-2021 period. (during the third day).  

In the course of the discussions throughout the three parts of the workshop emphasis was laid on 
the following key issues: 

- Necessity of improving the methodologies applied in Bulgaria and the legal framework in 
relation to conducting monitoring for assessment of the pressure and the impact due to 
freshwater fishfarming;  

- Application of successful practices from Norway and Iceland, used by the Norwegian 
partner IRIS;  

- Application of the project results in the preparation and the implementation of the second 
RBMP (2016-2021). 
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1. Activities related to the organization of the three-day workshop. 

All necessary conditions for conducting the workshop were ensured (auditorium, food, 
interpreting services and transportation), whereas the best hotel in the central part of the 
city of Plovdiv ς RAMADA-TRIMONTIUM hotel was booked as venue for the workshop. 

 

The ensured Bulgarian/English and vice versa interpreting services created an opportunity for 
conducting adequate and unimpeded discussion between the Bulgarian partners and the IRIS 
experts in the process of presenting successful monitoring practices and methodologies.  

2. Participation of the EARBD experts ς presentation of : objectives, acitivities and project 
results expected, the experience of EARBD in 2) the preparation and implementation of 
the measures in RBMP related to aquaculture breeding, 3) the assessment of the 
monitoring data for the water bodies and 4) analysis of the existing procedures and legal 
grounds for issuance of permits for aquacultures and supervision over fish-farming.  

During the first day of the workshop (08.07.2015), the basic aspects of the activity of 
EARBD related to the project implementation were presented to the patrners. The 
workshop started with introductory presentations about:  

1) preparation and implementation of the measures included in the RBMP for management of the 
activities related to aquacultures and 2) the program prepared for investigative monitoring in the 
first RBMP and their relation to the objectives, activities and the expected project results.  

 The presentations outlined the main focus of the workshop and the implemention of the 
project: the necessity of applying the project results in the preparation and the implementation of 
the second RBMP. 

 3) A presentation was made concerning the approach to assessment of the pressure on the 
water bodies included in the programme for investigative monitoring under the project, evaluation 
of the monitoring data in determining the ecological and chemical status, which is a basis for 
defining the significant problems and the preparation of a program of measures in the RBMP for 
their solution. 

 4) Analysis was made of the existing procedures and the legal grounds for issuance of 
permits for aquacultures and supervision exercising, as well as of the existing flaws in the 
legislation of Bulgaria which determine one of the important objectives of the project ς 
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formulation of proposals for legislative changes which will improve the process of management of 
the activities related to aquacultures breeding.  

 

 

 

 

Picture EARBD -1. Opening of the workshop 
by a presentation about the project.  

 

Picture EARBD-2. Presentation of the prog-
ramme of measures in the first RBMP. 

 

Picture EARBD-3. Presentation of the 
approaches for assessment of the pressure 
and status of water bodies with fishfarming.  

 

Picture EARBD-8. Introduction into the normative 
requirements and procedures  in Bulgaria  for 
issuing permits and supervision over fishfarming. 
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3. Participation of IRIS experts ς presentation of innovative methodologies for sampling and 
analyses of samples: presentation of good practices from Norway for innovative 
methodologies for 1) sampling and 2) laboratory analyses. 

Two experts from the IRIS team took part in the three-day workshop ς the coordinator Mr. 
Thorllfur Agustsson and the expert in benthic communities Mr. Throllfur Eriksson. The basic 
mission of the experts was related to presentation of the methodologies for sampling and 
laboratory analyses in Norway and Iceland.  

In their statements the IRIS experts presented:  

1. The experience of Norway in assessment of the hazards to the environment provoked by 
aquaculture breeding. (Annex 1.9.1. Norwegian aquaculture risk assessment, Th.Agustsson). 
The presentation included a review of the applied scientific activity and the projects dealt 
with by IRIS ς in the field of marine ecology, aquaculture, assessment of the water 
ecosystems and the impact of anthropogenic activities, biotechnologies and 
bioproductivity. 

2. Monitoring of benthic communities in aquaculture (Annex 1.9.2. Monitoring benthic 
diversity in Aquaculture, Th.Eriksson). A presentation was made of the methodology for 
preparation of the monitoring programs, the equipment and methods for sampling and 
laboratory analysis of samples, methods for treatment of waste water from fishfarming, 
accumulation of sediments from fishfarming activities ς methods of sampling and analysis 
of sediments.  

3. Methods for real time monitoring and for assessment of the changes in  deep-water 
ecosystems (Annex 1.9.3. Emerging sensor technologies and deep-water cabled 
observatory: the future of doing baseline oceanography and environmental monitoring, 
Th.Eriksson). A presentation was made of the latest methods for real time monitoring of 
deep-water ecosystems, of sampling tools and ideintification of toxicity through biosensors. 
The methods provide opportunities for real time measurement of the changes in aquatic 
ecosystems and are practicable for assessment of the aquaculture impact in deep reservoirs. 

4. Presentation of the process of aquaculture breeding in Iceland (Annex 1.9.4. Aqucuture in 
Iceland an overview, Th.Agustsson). 

During the discussions held the IRIS expersts made a detailed presentation of the method for 
assessment of the capacity of water bodies for aquaculture, as well as of the legislation in Norway 
and Iceland in this sector.  
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Picture IRIS-1. Presentation of Th.Agustsson. 

 

Picture IRIS-2. Presentation of Th. Eriksson. 
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5. Participation of experts from Plovdiv Institute of Fisheries and Aquaculture and Plovdiv 
¦ƴƛǾŜǊǎƛǘȅ άtŀƛǎƛƛ IƛƭŜƴŘŀǊǎƪƛέ ς presentation of innovative methodologies for monitoring 
of the impact of fishfarming activities: introduction into the best practices in EU for 
monintoring in deep reservoirs.  

At the workshop the following presentations were made about the impact of fishfarming on the 
quality of water: 

¶ In trout farms located along rivers;  

¶ Carp breeding in basins and small-sized reservoirs; 

¶ Fishfarming in cages in large reservoirs. 

 

Picture IFA-1. Presentations on trout farms and 
monitoring of ichthiophauna. 

 

Picture IFA-2. Presentations on fishfarming in cages 
and monitoring of crustaseans. 

 

Information was presented about the methods of monitoring related to assessment of the 
pressure and impact caused by fresh water fishfarming:  

¶ of the physical and chemical parameters of the water; 

¶ basic chemical parameters of the demersal sediments;  

¶ analysis and exploration of the taxonomic composition, the quantitative, spatial and time 
dynamics in the development of the phytoplankton communities in deep reservoirs;  

¶ advanced methodology related to sampling and assessment of zooplankton in reservoirs 
and benthic communities in rivers; 

¶ methods for examination of pathogens in water and in fishes. 
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Picture IFA-3. Presentation on hydrochemical 
monitoring.  

 

Picture IFA-4. Presentation on monitoring of 
zooplankton, zoobenthos and chlorophyll A. 

 

 
The experts from the Plovdiv University partner shared information on the methods of monitoring 
and assessment of the biological elements phytoplankton and macrophytes, monitoring of 
microorganisms and bioaccumulation in fish.  
 

Picture PU-1. Presentation on monitoring BQE 
(biological quality element) Phytoplankton. 

 

Picture PU-2. Presentation on bioaccumulation. 
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6. tŀǊǘƛŎƛǇŀǘƛƻƴ ƻŦ ǘƘŜ bDh άDǊŜŜƴ .ŀƭƪŀƴǎέ ŜȄǇŜǊǘǎΦ  

1. Gathering and analysis of information about water bodies where semi-intensive 
fishfarming is being practiced and the technologies applied.  The following information 

was presented in the first part of the presentation: 

¶ Gathering information for the project (bibliographic information, legal framework, 
conversations conducted with experts, lease holders of water basins and mayors of 
settlements in relation to negative practices in fish nutrition, soil fertilization and pollution of 
water bodies, which pose potential threat of eutrophication enhancement). 

¶ Results from expert assessments on the basis of which 6 reservoirs were initially identified to 
meet the project criteria and objectives, whereafter two of these reservoirs were selected as 
appropriate to conduct periodical monitoring and sampling ς the Konush Reservoir and the 
Kavaka Reservoir. 

¶ Results from the preliminary assessment of the main causes of pollution and eutrophication 
enhancement ς 5 key causes of pollution and eutrophication enhancement were selected. 

¶ Assessment of negative fishfarming practices was made, causing pollution and eutrophication. 
Preliminary assessments were made of:  

- negative practices related to feeding;  

- negative practices related to fertilization; 

- negative practices related to restocking.  

2. Collecting information about  the status of piscivorous birds population enjoying high 
conservation status and their impact on  fishfarming. Information was presented about:  

¶ Legal documents about availability of compensatory mechanisms for compensation of 
damages caused by piscivorous birds and about the current status of specific species of 
piscivorous birds of high conservation value ς great cormorant, pygmy cormorant, grey heron, 
great egret, black-crowned night heron and little egret (key species). 

¶ The selected criteria for assessment of water basins with high biological diversity.  

¶ Two zones determined for long-term monitoring of the population and the impact of 
piscivorous birds on fishfarming ς Konush reservoir and Kavaka reservoir. 

¶ Concise preliminary assessment performed of the potential losses caused by piscivorous birds 
in the two model reservoirs. 



FINANCIAL MECHANISM OF THE EUROPEAN ECONOMIC AREA 2009 ï 2014 

ʌʀʅɸʅʉʆɺ ʄɽʍɸʅʀɿʒʄ ʅɸ ɽɺʈʆʇɽʁʉʂʆʊʆ ʀʂʆʅʆʄʀʏɽʉʂʆ 

ʇʈʆʉʊʈɸʅʉʊɺʆ 2009-2014 

Performance of investigative monitoring programme for assessment of pressure and impact of fish farming activities on  
surface water bodies and actualization of the programme of measures in the River Basin Management Plan (RBMP) of  

East Aegean River Basin District 

FISHFARMING 

 

 

This document was produced with financial support of the BG02 "Integrated management of marine and inland waters" of the Financial Mechanism 
of the European Economic Area. 
The contents of this document are the sole responsibility of the Beneficiary and can under no circumstances be regarded as reflecting the official 
positon of the Financial Mechanism of the European Economic Area and the Programme Operator of Program BG02 "Integrated management of 
marine and inland watersά. 

 ˞̓̑Ȣ 50 

Picture NGOGB-1. Presentation of semi-intensive fish 
farming technologies and protected waterbirds in 

Natura 2000 zones. 

 

 

7. Visit to fish farms for intensive and semi-intensive fresh water pisciculture (09.07.2015).  Visits 
were organized for the second day of the workshop to two of the sites included in the investigative 
monitoring programme ς the largest sturgeon farm on the Balkan Peninsula in Kardzhali reservoir 
and a farm for semi-intensive piscicultire in Konush reservoir, the vicity of which is the location of 
the largest heron colony in the Thracian Valley.  The fish farms visited were typical with regard to 
the application of fishfarming technologies, wherein the new methodologies for assessment of the 
pressure and impact of fishfarming activities were to be tested under. The partners got acquainted 
with these farms and this gave them a clear idea about the relation between successful practices 
and monitoring methods presented during the first day of the workshop and of the sites wherein 
they will be applied.  

Picture EARBD-5. Heron colony observation 
ƛƴ ǘƘŜ άYƻƴǳǎƘέ ŦƛǎƘ ŦŀǊƳ 

 

Picture EARBD-6. ¢ƘŜ άYƻƴǳǎƘέ ǇƛǎŎƛŎǳƭǘǳǊŜ 
farm 
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Picture EARBD-7. Cage fish farm for breeding 
sturgeon fish in Kardzhali reservoir.  

 

Picture EARBD-8. Getting acquainted with the 
sturgeon fish breeding technology.  

 

 

In the course of the final discussion at the workshop between the partners (10.05.2015) the 
application of the innovative technologies presented under the project, their use in the 
preparation and the implementation of the second RBMP of EARB region, as well as the 
arrangements for implementation of the second phase of the project ς the programme for 
investigative monitoring.  The discussion aroused contradictory expert opinions with respect to the 
restrictiveness of the measures that need to be imposed for mitigation of the pressure and impact 
of fishfarming activities on the water bodies.  The experts of the Norwegian partner IRIS took an 
active participation in it by discussing specific cases related to the application of the methodologies 
in Norway and achievement of public consensus concerning the measures for regulation of fish 
farming activities. 

     

Picture EARBD-9. Final discussion between 
the project partners. 

 

Picture EARBD-10. Participation of Mr. Thorllfur 
Eriksson from IRIS in the discussion on the project 
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During the visit to the fish farms the IRIS experts gave particular examples as to how 
pisciculture technologies can be optimized in order to mitigate the negative impact on water 
bodies. 

In the final discussion they gave an example of application of the new technologies and 
requirements in terms aquaculture breeding and the legislative amendements that need to be 
made for efficient control and regulation of these activities.  For the successful implementation of 
such amendments to the legal framework they should be subjected to a circumstantial public 
discussion beforehand. 
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Activity 1.12- 1.14.  Purchase and installation of monitoring equipment. 
 

Partner Institutte of Fisheries and Aquaculture, Plovdiv 
tƭƻǾŘƛǾ ¦ƴƛǾŜǊǎƛǘȅ άtŀƛǎƛƛ IƛƭŜƴŘŀǊǎƪƛέ  

 

Period of  implementation 1 month  2 month  3 month  

                        
 

 

Information on the implementation of the activity: 
 

Team of experts: Management  team 

  

Description of the work performed: 

The purchase of dedicated equipment for monitoring of water bodies by two of the partners was 
very important for high quality implementation of the project: 

1. Activity 1.12. Purchase of equipment for sampling in deep reservoirs, Institute of 
Fishferies and Aquaculture, Plovdiv 

¶ ά/ŀǘŀƳŀǊŀƴέ ǘȅǇŜ ƻŦ ǾŜǎǎŜƭ 

Public procurement procedure was announced and a contract was concluded for the manufacture of 
a specialized vessel ς catamaran, with dimensions of 5.5 m x 2.3 t, including a hull of aluminium 
material as per EN 485/573/515, together with an outboard engine and a trailer for transportation 
thereof. This is the only research vessel of this type in the country sofar, intended for performing 
monitoring activities in deep reservoirs.  

The catamaran was put into operation in the third monitoring campaign (month from October to 
November, 2015). It will enable sampling in the large, deep reservoirs (Tsankov kamak, Batak, 
Koprinka and Kardzhali) where the cage fish farms, object of the survey, are located. The catamaran is 
needed for greater mobility, security and safety of the team when performing sampling in these 
water basins, reaching a depth of 50-120 m on one hand, and on the other hand for a by far more 
meticulous performance of this activity since it will provide a firm foundation for securing the 
sensitive equipment onto its board as a result of which the accuracy and the representativeness of 
the samples will be increased, especially that of the hydrochemical and  hydrobiological ones. IFA, 
Plovdiv had no vessel of this class at its disposal so far. It will also be used in the future research work 
of the institute related to monitoring inland water bodies in the country which are included in its 
scientific programme. 
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¶ Plastic Water Sampler PWS  ς  a plastic bathometer of 5 l capacity 

A plastic bathometer with a capacity of 5 l was purchased with project funds. The need of a 
bathometer is related to sampling for assessment of various indicators ς phytoplankton, zooplankton 
chlorophyll a, as well as hydrochemical samples from various horizons/depths of the water body, 
especially sampling in deep reservoirs, in connection with implementation of the tasks set in the 
project. The purchase of a new plastic bathometer with a volume of 5 l wil contribute significantly 
to improving the quality and the intensity of sampling from the deeper horizons of the reservoirs. 
The water sampler was delivered, assembled and tested in-situ during the first expedition into the 
large reservoirs.  

 

¶ Rod Held Current Meter RHCM  

A protable device for measuring the water current, with telescopic handle 3 x 150 (450 cm) was 
purchased with project funds. The movement of the mass of water both locally (in a river) and along 
the entire profile (in reservoirs) can be registered by means of the current meter. IFA did not have a 
device of this kind and its purchase will be a contribution to understanding the currents in the water 
body and identification of appropriate places for arrangement of cage fish farms. The currents in the 
water body bring fresh water, rich in oxygen, and that is very important for cage fish farms and for 
determining the quantity of fish raised therein. It is the currents that washout waste particles 
discharged by cage aquaculture thus avoiding spot loading in the water bodies with organic matter. 
By measuring the velocity of water in rivers, it is possible to calculate the time for 
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transportation/washout of the water discharged by the trout fish farms into the river. The current 
meter was delivered, installed and in-situ tested the first expedition along Shirokolashka river.  

 

  

¶ Pyranometer  -  solarimeter 

The pyranometer is an instrument for measuring global solar radiation under water. The 
measurements of the solar radiation are necessary for calculation of the production processes in 
the water body, especially of the phytoplankton and chlorophyll a parameters. IFA does not have 
an instrument of this kind and its purchase will contribute for more accurate and precise 
assessment of important biological parameters related to eutrofication of the investigated water 
bodies. The device was delivered, assembled and tested in-situ in the course of the first 
expedition.  
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¶ Sediment Corer ς an instrument for collecting samples of bottom sediments 

The device is needed for sediment sampling both in running and in still water bodies of greater or 
ǎƳŀƭƭŜǊ ŘŜǇǘƘǎΦ {ŀƳǇƭƛƴƎ ƻŦ ǎŜŘƛƳŜƴǘǎ ōȅ άŜȄŎŀǾŀǘƻǊέΣ ǿƘƛŎƘ ƛǎ ǘƘŜ ǳǎǳŀƭ ǇǊŀŎǘƛŎŜΣ ƻŦǘŜƴ ƭŜŀŘǎ ƛƴ 
case of a soft bottom of the water body to outflow/washout of part of the sediments, especially 
when they are extracted from deeper water bodies. The purchase of this device ensures the 
correctness in sampling and enhances the authenticity of the results from subsequent analyses. 
IFA did not have such an appliance at its disposal so far.  The device was delivered, assembled and 
in-situ tested action in the course of the first expedition. 

The device delivered is intended for both manual sampling in shallow water bodies and for 
sampling in deep reservoirs. 
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Activity 1.13.  Purchase of equipment and consumables for sampling and analysis of BQE 
(macrophytes, bioaccumulation, microbiology) ς tƭƻǾŘƛǾ ¦ƴƛǾŜǊǎƛǘȅ άtŀƛǎƛƛ IƛƭŜƴŘŀǊǎƪƛέ 
 

The equipment and the consumables offered on the market, necessary for performance of the 
investigative monitoring of BQE and for a microbial analysis under the project were examined 
during the second and the third month of the project implementation. The procedure for selection 
of a supplier included a request for tender, receipt of at least three bids, acceptance of a bid on 
the basis of lowest cost, concluding a contract, payment of the sums due by a bank transfer and 
compiling and signing a delivery and acceptance certificate upon delivery. During the first 
monitoring campaign (Activity 1.16) these devices and consumables were used as follows: 

¶ Fathometer (Picture PU-1): provides standardized sampling of macrophytes and 
accuracy of the assessments made of the status/potential in terms of BQE Macrophytes 
in deep reservoirs in particular. 

¶ Bathometer (Picture PU-2): the device provides sterile gathering of water samples from 
various water horizons up to 100 m deep. The use thereof avoids pollution that might 
be caused by a non-sterile bathometer along the water column down to the desired 
depth. The bathometer for microorganisms is a guarantee for correctness of the results 
obtained for microbial counts and allows an easy and fast transportation of samples in 
sterile conditions.  

¶ Triple laboratory system for vacuum filtration (Picture PU-3): the availability of this 
system for filtration of microorganisms guarantees standardization of the method and 
a high degree of repeatability of the results.  

¶ Consumables for analysis of bioaccumulation and microbiology (reference materials) : 
they guarantee an adequate assessment of the bioaccumulation capacity of the 
selected species of fish, as well as an assessment in accordance with microbiological 
indicators. In addition, these consumables provide authenticity of the results under 
Activity 1.16 and allow comparison with the European standards and norms.  

Picture 1.13.1. Fathometer Lowrance Elite.  

 

Picture 1.13.2. Bathometer for microorganism 
sampling. 
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ɺʘʢʫʫʤʥʘ ʩʠʩʪʝʤʘ 

ʟʘ ʬʠʣʪʨʘʮʠʷ

ɹʘʪʦʤʝʪʲʨ ʩ ʧʝʪ ʢʦʤʧʣʝʢʪʘ ʧʦ ʪʨʠ 

ʙʫʪʠʣʢʠ ʟʘ ʩʪʝʨʠʣʥʦ ʚʟʝʤʘʥʝ ʥʘ ʚʦʜʘ 

ʦʪ ʜʲʣʙʦʯʠʥʘʜʦ100 m

 

Bathometer with 5 sets of 3 cylinders for 
sterile sampling of water at depths down 
to 100m 

Vacuum filtration 

system  
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Picture 1.13.3.  Laboratory system for vacuum filtration 

ʐʝʡʢʲʨ, ʢʦʡʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʧʨʠ 

ʦʙʨʘʙʦʪʚʘʥʝ ʥʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʥʠ ʧʨʦʙʠ ʚ 

ʣʘʤʠʥʘʨʥʠʷ ʙʦʢʩ 

 

 

3.  Activity 1.14. Installation and testing of monitoring equipment. The devices purchased under 
the project (described in detail in Activity 1.12) were received, installed and tested in-situ within 
the third month of the project prior to the start of the first monitoring mission. The methods for 
their application in the relevant sampling were approved and training course was conducted for 
the IFA team which used them during the implementation of the investigative monitoring 
program. Testing of the catamaran was performed, submitted for temporary use by the 
manufacturing company for the purposes of accomplishing the first and second monitoring 
campaign.  

 

Shaker which is used for processing 
microbiological samples in the laminar box  
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Work package 2. Application of the investigative monitoring programme: 
implementation of 3 monitoring campaigns for: 

 

Activities 1.15. Integrated assessment of the impact of aquaculture on aquatic 
ecosystems. 
 

Partner Institute of Fisheries and Aquaculture, Plovdiv 
 

Period of implementation month 3 month 4  month 5 month 7 

                                
 

 

Information about the implementation of the activity: 
 

Team of experts: 1. Hydrochemistry. 
2. Chemistry of sediments. 
3. Aquacultures and 

ichthyology. 
4. Fish farming in cages and 

astacology. 
 

5. Ecology of plankton communities. 
6. Zooplankton and chlorophyll-a. 
7. Pathogenic microorganisms. 
8. Technical assistants for laboratory analysis ς 3 

persons. 
9. Team for sampling ς 3 persons. 

 

Description of the work performed: 
1. The three monitoring campaigns were realized in the period July ς November 2015, 

including 7 sites: Shirokolashka river, Tsankov Kamak reservoir, Batak reservoir, Koprinka 
reservoir, Kardzhali reservoir, Konush reservoir and Kavaka reservoir. 

The equipment purchased under the project was used during the expeditions, while in the small-
sized reservoirs and in the fish farms boats of fish farmers and of EAFA were used.  

The following quality elements were examined in the course of conducting the campaigns in 
connection with the assessment of the status of the aquatic ecosystems:  
 

1. Monitoring of fish fauna 
 

Shirokolashka river 
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The fish fauna was examined at 4 monitoring stations along the river: upstream of the trout farm 
of P.A.L. BG; immediately after the farm and at about 1 km downstream of the farm ς before the 
inflow of the river into Tsankov Kamak reservoir. The farm is one of the largest in Bulgaria, with an 
output of about 480 tons of trout per year. 

For the purpose electrofishing method was applied. The survey established presence mainly of 
brown trout (Salmotruttam.fario), Aegean barbell (Barbusstrumicae) and individual specimen of 
rainbow trout (Oncorhynchus mykiss). Initial processing of the linear and weight data of the fish 
was carried out. The numbers of the river trout population at the sector under investigation were 
small. Presence of rainbow trout was ascertained at the monitoring stations downstream of the 
trout farm as an impact on the species composition of the fish fauna from the freshwater fish 
farming in through-flow basins.  

  

 

  

 

Tsankov Kamak reservoir 

The investigation was performed at 2 transects of the reservoir. Net sets were laid ς gill nets of 
various mesh sizes ς 20, 40, 60, 80 and 100 mm, each with a length of about 50 m. The nets were 
set in place at 7 p.m. and checked at 7 a.m. on the next day. The species composition of the fish 
caught, as well as the number of fish of each species, standard and small body size (cm) and the 
weight (g) of each and every sample were determined as per Kotelat&Freyhof (2007).  

Carp (Cyprinuscarpio) and European perch (Percafluviatilis) species were found in the nets. An 
initial processing of the linear and weight data of the fish from the three samples was performed. 
The fish caught were of relatively large size, which was most probably due to the lack of places 
suitable for fish reproduction, because of the rocky and steep riverside terrain.  Only amateur 
fishing is practiced in the reservoir and there are no fish farms in it for the time being. Controllable 
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restocking initiatives are needed, mainly with carp and trout fry, in order to support amateur 
fishing in the region. 

 

 

Batak reservoir 

Monitoring was conducted at 4 different transects, observing the method for sampling in 
lakes/reservoirs (by positioning meshed nets of approximate length 50 m). Three species of free-
living fish were caught in Batak reservoir, representatives of the Cyprinidae family ς rudd 
(Scardinius erythrophthalmus), prussian carp (Carassius gibelio) and perch (Percafluviatilis). There 
were no fish of species like carp (Cyprinuscarpio), sheatfish  (Silurus glanis), zander (Sander 
lucioperca) and others in the catches, which according to oral information from fishermen had 
sometimes been caught in this reservoir. The opinion arrived at on the basis of the data from the 
first and the second expedition was confirmed, i.e. that at present in Batak reservoir there is en 
masse growth of economically less valuable species like crucian carp, rudd, perch and others at the 
expense of carp, catfish, zander, which most probably is related to the pressure exerted by 
amateur fishing and the lack of restocking of the water basin with economically valuable fish 
species. Restocking with grass carp is recommended, because of the abundant growth of 
macrophytes in the coastal 6-10 m zone of the reservoir, which is a symptom of eutrophication.  

Seven permits have been issued for fish farming in cages in the aquatory of the reservoir and 1 
farm for production of carp (80 tons/year) was set up.  
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Koprinka reservoir 

The investigation was conducted at 3 transects close to the two functioning cage farms. Presence 
of species like carp (Cyprinuscarpio), Prussian carp (Carassius gibelio), zander (Sander lucioperca), 
European perch (Percafluviatilis) and common bream (Abramis brama) was ascertained, 
representative of which were caught during the fishing expeditions conducted. The common 
bream and the Prussian carp are demersal fishes, feeding on both animal and plant food. They are 
widely spread species, frequent object of amateur fishing, which is typical for this reservoir. 

 

In Koprinka reservoir economically less valuable species are prevalent, such as crucian carp, 
common bream, etc. in contrast to species like carp, catfish and others, which is related to the 
pressure exerted by fish͔ry activities in the reservoir. Major water level fluctuation is typical for 
this reservoir. The level of water drops down considerably in summer months, because of the 
water abstraction for irrigation purposes. Stocking with herbivorous fish is recommended for the 
purpose of reducing eutrophication of the reservoir. Because of the great fluctuations of the water 
level during the vegetative season Koprinka reservoir does not offer good conditions for fish 
farming in cages. Four permits have been issued for its aquatory but there are two functioning fish 
farms. 

 

 

 

 

Kardzhali reservoir 

¢ƘŜ ǎǇŜŎƛŜǎ ŎƻƳǇƻǎƛǘƛƻƴ ƛƴ ǘƘŜ ǿŀǘŜǊ ōŀǎƛƴ ǿŀǎ ƛƴǾŜǎǘƛƎŀǘŜŘ ŀǘ п ǘǊŀƴǎŜŎǘǎ ƻŦ ǘƘŜ ǊŜǎŜǊǾƻƛǊΩǎ 
aquatory. The following fish species were found in the catches:  

Species 

Common roach Rutilus rutilus 

European perch Perca fluviatilis   
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Vimba bream Vimba vimba 

Carp Cyprinus carpio 

Zander Sander lucioperca 

Prussian carp Carasius gibelio 

 

Both during the first and during the second expedition the dominating species in terms of quantity 
were the common roach, the European perch and the vimba bream. Pumpkinseed 
(Lepomisgibbosus) was almost missing, though single specimens were caught in the bait nets used. 
During the three expeditions species like Danube bleak, asp, sturgeon fish, sheatfish, grass carp, 
bighead carp, etc., were not among the catches, probably because they are rarely encountered. 
The opinion that in the Kardzhali reservoir for the time being economically less valuable species 
prevail on a large scale, such as European perch, vimba bream and common roach, at the expense 
of carp, catfish, zander, and this is explained mainly by the absence of restocking and intensive 
amateur fishing.  

The fluctuation of the water level in the reservoir even during the autumn months is considerable, 
and that poses a problem for the 7 cage farms set up there. Restocking of the reservoir with 
herbivorous fish species is recommended for the purpose of mitigating its eutrophication, 
especially in the vicinity of the cage farms. 

 

In the course of the monitoring campaigns the Konush and Kavaka reservoirs were visited, where 
the fish-farming activities are focused mainly on breeding cyprinids in polyculture by a semi-
intensive method. Certain issues were discussed with the reservoir lessees concerning yields per 
decare of the surface area, appropriate restocking for the purpose of mitigating eutrophication 
processes in water basins, as well as the extent of damages caused by the piscivorous birds. 

 

2. Monitoring of crustaceans.  

Monitoring was performed by positioning fyke nets with a length of 34 cm, hoop diameter of 23 
cm and mesh size of 8 mm. The fyke nets were left in the water for 12-16 hours overnight. 

Shirokolashka river 

Four sections of the river were investigated for presence of crayfish (astacus astacus) at the 
monitoring stations located in the area of the trout farm of P.A.L. BG. The investigation was 
performed by dragging the indicated areas and by positioning bait nets in accordance with 
approved methods (5 pieces per each of the indicated areas). Both methods did not establish any 
presence of crayfish.  
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Konush and Kavaka reservoirs  

During the visits to the reservoirs, their potential was assessed as a biotope for crayfish. No 
specimens of this species were found in the course of the investigation performed but the 
reservoirs are a potential crayfish biotope. 

 

Tsankov Kamak reservoir 

The investigation was performed in Krastets locality near Tsankov kamak reservoir. The 
investigation was performed by positioning 30 fyke nets at 7 p.m., which were the inspected at 7 
a.m. on the next day. There were no crayfish in the fyke nets, which is an indication that thre was 
no crayfish population.  

 

Batak reservoir 

The investigation was performed at about 3 km away from the reservoir wall. Fifteen pieces of 
fyke nets were positioned in the reservoir at 7 p.m., which were the inspected  at 7 a.m. on the 
next day. Specimens of narrow-clawed crayfish (Astacus leptodactylus) and stone crayfish 
(Austropotamobius torentium) were caught. This confirmed the presence of mixed (sympatric) 
population in the reservoir, which is quite rare in nature. A total ban on catching stone crayfish has 
been issued, as stone crayfish is included in the Red List of the International Union for 
Conservation of Nature (IUCN Red List) in the Data Deficient (DD) category; in the International 
Convention on the Conservation of European Wildlife and Natural Habitats (Bern Convention) ς 
Annex III; in Directive  92/43/EEC of the Council (Council Directive 92/43/EEC) for conservation of 
natural habitats and wild flora and fauna (Habitats Directive) ς Annex II; in Directive 2006/105/EO 
of the Council  ς Annex V; in the Law on Biological Diversity (LBD) ς Annex 2; in the Law on 
Fisheries and Aquaculture (LFA). 

. 
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                                Narrow-clawed crayfish and stone crayfish from Batak reservoir 

 

Koprinka reservoir 

The investigation was performed in an area with coordinates N 420 отΩмсΦсέΤ 9 нр0 мтΩнрΦлέ ŎƭƻǎŜ 
to the two functioning cage farms.  

Fifteen fyke nets were positioned in the reservoir, but no crayfish was caught in them. 

 

 

Kardzhali reservoir 

¢ƘŜ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ǿŀǎ ǇŜǊŦƻǊƳŜŘ ǿƛǘƘƛƴ ǘƘŜ ŀǉǳŀǘƻǊȅ ƻŦ ǘƘŜ ǎǘǳǊƎŜƻƴ ŦƛǎƘ ŦŀǊƳ ά9ǎŜǘǊŀ 
/ƻƳƳŜǊŎŜέ 9hh5 όŀƴ ŀǊŜŀ ǿƛǘƘ ŎƻƻǊŘƛƴŀǘŜǎ b пм0оуΩопΦуέ Τ 9нр0муΩпрΦмέύΦ ¢ǿŜƴǘȅ ŦƛǾŜ ōŀƛǘ ƴŜǘǎ 
were positioned in the reservoir at 7 p.m. and were inspected at 7 a.m. on the next day. During 
the inspection of the bait nets it was established that a great quantity of narrow-clawed crayfish (> 
250 pieces in each of the campaigns conducted) was caught. Field processing of the specimens 
collected was carried out.  

 

 

Presence or absence of crayfish populations of the two species ascertained in the course of the 
monitoring is specific for the individual water basins. Taking into account the spectre of food they 
eat (detritivores), abundant population of this species is an evidence of availability of dead and 
decomposing organic matter, which in turn is an evidence of nutrient pollution of the reservoirs. 
On the other hand crayfish are an indicator for relatively good water quality, as well as for a more 
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appropriate food chain, which provides greater opportunities for assimilation of  dead organic 
matter.  
 

 

 

 

 

 

3/4. Hydrochemistry /  bottom sediments 
 

Sampling, in-situ processing of the samples and analyses of 21 monitoring stations in the seven 
water sites included in the project was performed in the course of conducting the three 
monitoring campaigns: 
 
Table 1.15.1.  Information about the accomplished monitoring of waters and sediments. 
 

Number and type of 
the samples 

collected during the 
three monitoring 

campaigns 

Monitoring 
stations 

(reservoirs/  
river) 

Period of 
sampling 

Purpose of sampling 

SMALL-SIZED RESERVOIRS 

άYƻƴǳǎƘέ ǊŜǎŜǊǾƻƛǊ: 
- 6 samples of bottom 
sediments  
- с ͦͭ ͍ͦ͒͊  

1, 2 July - November 2015 Determination of the water 
content, active and 
exchangeable acidity, contents 
of NH4-N, NO3-N and PO4-P. 

άYŀǾŀƪŀϦ ǊŜǎŜǊǾƻƛǊ: 
- 6 samples of bottom 
sediments  
- 6 samples of water  

1, 2 July - November 2015 Determination of the water 
content, active and exchange-
able acidity, contents of NH4-N, 
NO3-N and PO4-P 

DEEP RESERVOIRS 

ά¢ǎŀƴƪƻǾ YŀƳŀƪέ 
reservoir ς 6 samples 
of bottom sediments  
- 18 samples of water 

1, 2 July - November 2015 Determination of the water 
content, active and 
exchangeable acidity, contents 
of NH4-N, NO3-N and PO4-P 
and total nitrogen. 

ά.ŀǘŀƪέ ǊŜǎŜǊǾƻƛǊΥ 
- 12 samples of 
bottom sediments  
- 24 samples of water 

1, 2, 3 and 4 July - November 2015 Determination of the water 
content, active and 
exchangeable acidity, contents 
of NH4-N, NO3-N and PO4-P, 
and total nitrogen. 

άYƻǇǊƛƴƪŀϦ ǊŜǎŜǊǾƻƛǊΥ  
ς 9 samples of 
bottom sediments  
- 27 samples of water 

1, 2 and 3 July - November 2015 Determination of the water 
content, active and 
exchangeable acidity, contents 
of NH4-N, NO3-N and PO4-P, 
and total nitrogen. 

άYŀǊŘȊƘŀƭƛά reservoir: 1, 2, 3 and 4 July - November 2015 Determination of the water 
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ς 12 samples of 
bottom sediments 
- 36 samples of water 

content, active and 
exchangeable acidity, contents 
of NH4-N, NO3-N and PO4-P, 
and total nitrogen.  

RIVER 

Shirokolashka river: 
- 11 samples of 
bottom sediments 
- 11 samples of water 

Station 1, 2, 
3 and 4 

July - November 2015 Determination of the water 
content, active and 
exchangeable acidity, contents 
of NH4-N, NO3-N and PO4-P, 
and total nitrogen. 

 
The samples of bottom sediments from the river points indicated in the Table were collected using 
a combined piston corer for bottom, purchased with funds financed under the project, at depths 
of 0-15 cm in PET (polyethylene terephthalate) banks of 1000 g capacity. 
The samples of bottom sediments from the investigated reservoirs were collected using a Birge-
Ekman bottom grab sampler during the period in review.  
 
The samples were transferred and stored in PET banks of 1000 g capacity. All the samples were 
transported over ice in solar proof cool boxes at a temperature ranging in between 2 ͦ˿ and 10ͦ˿ 
to the Hydrochemistry laboratory of IFA - Plovdiv. Upon arrival of the samples in the laboratory 
fresh test samples were prepared from them for determination of the humidity indicator.  
The samples of bottom sediments from the river and the reservoirs were prepared for testing the 
indicators 2 through 7, indicated in Table 15.2, whereas they were transferred into glass vessels 
and desiccated to air dry condition at 100-105 ͦ˿ in a drying machine. The dried samples were 
ground into particles of size  Җ н ƳƳΦ 
 
Table 1.15.2.  Methods used for analyzing the bottom sediments. 
 

No.  Indicator 
Unit of  

measure 
Method 

1 Moisture  % Gravimetric method  

2 Active acidity  ό-spH) ͪ˹ units pH reading in water extract by a 
WTW/SET type  ͪ -˹meter. 

3 Exchangeable acidity ό-˻pH) ͪ˹ units pH reading in salted extract (sediment 
processing with 1N solution of KCl)  
using WTW/SET type ͪ -˹meter  

4 Organic nitrogen % Method of Kjeldahl upon mineraliza-
tion with Selenium (Tomov et al., 
1999), using semi-automatic system 
for analyses of  type DK-6 for decom-
position and UDK-132 for distillation 
(manufactured by VELP-Scientifica). 
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5 Ammonium nitrogen mg.kg-1 By spectrophotometry, upon prior 
extraction from the soil using 0.1 N 
solution of KCl.  

6 Nitrate nitrogen 
mg.l-1 

By spectrophotometry, upon prior 
extraction from the soil using 0.1 N 
solution of KCl. 

7 Phosphate phosphorus mg.100 g-1 Double lactate method of Egner-
Reem (Tomov et al., 1999) 

 
The selection of monitoring points for bottom sediments and hydrochemistry in the surveyed 
water sites was complied with the monitoring of the hydrobiological parameters, so samples for 
both were extracted from identical places. Thus the required reliability and comparability of the 
results obtained from chemical the analysis of basic indicators of the respective biological 
elements is ensured. Information about the point where monitoring has been performed is 
provided hereinafter: 
  
 
Shirokolashka river: three field expeditions were carried out in the period July ς November 2016 
and a total of 11 samples of bottom sediments and 11 samples of water from Shirokolashka river 
were collected at the stations indicated in the table. The stations for sampling along the 
Shirokolashka river together with their main characteristics are specified in Table 15.3.  
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Table 1.15.3.  Charateristrics of the sampling stations along Shirokolashka river 
 

Station 
designation 

Description 
Distance from  
the trout  farm 

Picture 

Station 1 
 
 
(41042.404`N) 
(024027.951`E) 

The staton is located at 
728 m above sea level, on 
the Shirokolashka river 
upstream of the P.A.L. BG 
trout farms. The river bed 
is approximately 2 m wide. 
Run-off: natural, 
undisturbed, with a 
multitude of small pools. 
The dominating bottom 
substrate is composed of 
gravel and sand. The 
banks are slanting and 
stone-covered. The place 
of sampling station 1 is not 
overshadowed. The speed 
of the river current is 0.4 
m.s-1 

Upstream of the 
trout farm 

 

Station 2 
 
 
(41042.498`N) 
(024027.627`E) 

The staton is located at 
785 m above sea level, on 
the Shirokolashka river 
immediately below the 
P.A.L. trout farm. The 
bottom substrate is 
composed of sand, gravel 
and stones. The speed of 
the river current is  0.2 
m.s-1 

Downstream of 
the trout farm 

 
View from afar  
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Closer view 

Station 3 
 
 
(41042.611`N) 
(024027.088`E) 

The station is located at 
766 m above sea leve; in 
proximity to a bridge. The 
bottom substrate is 
composed of sand, gravel 
and stones. The speed of 
the river current is  0.4 
m.s-1 

At 200 m 
downstream of 
the trout farm. 

 

picture: έNastanέ trout farms on Shirokolashka river. 

 
Selection and characterization of the startions in small-sized and deep reservoirs has been made. 
Small-sized reservoirs - αKonushά and αKavakaά dams: in the period July-November, 2016 one 
field expedition was carried out for each of the teo reservoirs. A total of 12 samples of bottom 
sediments and 12 samples of water were collected from the two reservoirs at the stations 
indicated in the teable. Table 4 specifies the stations for sampling in the small-sized reservoirs 
Konush and Kavaka including their basic characteristics. 
 
Table 1.15.4.  Characteristics of the sampling stations in the small-sized reservoirs.  

Designation of 
the station 

Description 
Location of the 

station 
Picture 

Konush reservoir 

Station 1 
 

The village of Konush, 
Plovdiv municipality, 
Plovdiv district. 

In the middle of the 
reservoirs 
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Station 2 
 

 Eastern part of the 
reservoir ͤ ͊ 
Ύ͍͙ͦͪ͊͘ 

 

 αKONUSHά reservoir 

Kavaka reservoir 

Station 1 
 
 

The village of Panicheri, 
Hissarya municipality, 
Plovdiv district. 

In the middle of the 
reservoir. 

 

 
Station 2 
 

 Eastern part of the 
reservoir 

 

  αKAVAKAά reservoir  
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Deep reservoirs: During the field expedition carried out in the reservoirs αTsankov KamakάΣ 
αBatakάΣ αKoprinkaά and αKardzhaliά a total of 39 samples of bottom sediments were collected in 
depth of 0-15 cm and 105 surface and depth water samples (1-15-40 m). Table 5 specifies the 
stations for sampling in the large reservoirs ς αTsankov KamakάΣ αBatakάΣ αKoprinkaά and 
αKardzhaliά reservoirs including their basic characteristics. 
 
Table 1.15.5.  Description of the sampling stations in deep reservoirs. 
 

Designation of 
the station 

Description 
 

Location of the 
stations 

Picture 

αTSANKOV KAMAKά RESERVOIR 

Station 1 
(41044.406``N) 
(024025.209``E) 

The station is located at 
696 m above sea level. 

Dam wall 

 
Station 2 
(41046.279``N) 
(024026.165``E) 

The station is located at 
693 m  above sea level. 

Tail 

 

                            
αTsankov Kamakά reservoir 

αBATAKά RESERVOIR 

Station 1 
(Batak 1) 
(42000.877``N) 
(024011.948``E) 

The station is located at 
1113 m  above sea level. 

Near the dam all  
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Station 2 
(Batak 2) 
(41057.371``N) 
(024010.948``E) 

The station is located at 
1116 m  above sea level. 

Next to the cages in 
the ressirvoir. 

 
Station 3 
όˣ͊ͭ͊͟ оύ 
(410 57.965``N) 
(024012.390``E) 

The station is located at 
1117 m  above sea level. 

Near the tail of the 
reservoir. 

 

 
 αBatakά reservoir 
 

αKOPRINKAά RESERVOIR 

Station 1 
(42036.960``N) 
(025018.361``E) 

The station is located at 
388 m  above sea level. 

At the side of the 
dam wall.  

 
Station 2 
(42037.238``N) 
(025017.457``E) 

The station is located at 
390 m  above sea level. 

Next to the cages 
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Station 3 
(42037.310``N) 
(025016.409``E) 

The station is located at 
388 m  above sea level.  

Inflo of Tundzha 
river.  

 
αKARDZHALIά RESERVOIR  

Station 1 
(41038.48``N) 
(025018.71``E) 

 Cages 

 

Station 2 
(41038.367``N) 
(025019.166``E) 

The station is located at  
320 m above sea level. 

Cages 

 
Station 3 
(41039.64``N) 
(025016.40``E) 

 The hamlet of 
Khalach Dere  
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Shirokolashka river 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

                            

Tsankov Kamak reservoir ς tail            Tsankov Kamak reservoir - center 

  
Sampling in Tsankov Kamak reservoir 
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KardΌhali reservoir ς sampling using proprietary catamaran 

 

 
Sampling in Batak reservoir 

 
 
 
 

5. Zooplankton/ zoobenthos 
Depending on the specificity of the different types of water sites ς deep or shallow reservoirs, two 
different methods of zooplankton sampling have been selected. In shallow reservoirs the method 
includes filtration of 50 litres of water from the surface layer using an Apstein net for plankton 
sampling. In deep reservoirs the method of vertical trawl in euphotic zones with άJeddyέtype 
plankton nets of a 20 cm diameter of the openings were used. A standard method of laboratory 
processing of zooplankton was applied (Standard Operating Procedure for Zooplankton Analysis - 
Environmental Protection Agency USA, LG403, Revision 03, February 2003), adopted by the USA 
Environmental Protection Agency. The following structural parameters of zooplankton 
communities Calanoida/Cyclopoida numerical ratio, ZplBiomass/Chla ratio; Warwick ABC curve, 
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will be subjected to correlation and regression analysis with the index for assessment of the 
trophic state of the water bodies, i.e. the Trophic State Index (Carlson 1977).  

An element of the evaluation of the impact of trout aquaculture on the river will be the 
assessment of the ecological status based on the macrozoobenthos communities. The Bulgarian 
Biotic Index (BGBI) will be used - an Express Method for Bioassessment of the Quality of Running 
Waters - Comp.Rend.Bulg.Acad.Sci., 51, No 11/12: 117-120 acc.to Uzunov et al. 1998. 

 

   
Shirokolashka river     Batak reservoir 

                    
Kardzhali reservoir ς sampling using the     Konush reservoir 
catamaran manufactured for the project           
 
 
6. Phytoplankton 
The number and type of collected phytoplankton samples, the number of stations, the period and 
purpose of sampling are all specified in table 1.15.7. The samples of phytoplankton were collected 
using a άDanishέ type bathometer of 1200 ml-1 capacity. Plastic banks of 1000 ml-1 capacity were 
used. The preservation of the phytoplankton samples was accomplished using formalin in utmost 
concentration of 4%. Upon standard precipitation of over 48 hours the samples were decanted 
and reduced to a volume of 100 ml-1. 
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The samples were stored in the Laboratory of Hydrobiology at the Institute of Fisheries and 
Aquaculture in the city of Plovdiv. 
The collected samples were analyzed and an assessment of the taxonomic composition, the 
number and the biomass of phytoplankton was made. 
 
Table 1.15.7. Stations and phytoplankton samples from the reservoirs. 
 

NUMBER AND TYPE  
OF SAMPLES COLLECTED 

STATIONS 
(RESERVOIRS) 

PERIOD OF SAMPLING 

αKonushέ reservoir - 6 samples. 1, 2 July - November 2015 

αKavakaά reservoir - 6 samples. 1, 2 July - November 2015 

αTsankov Kamak ά reservoirs ς 6 samples. 1, 2 July - November 2015 

αBatak ά reservoirs ς 11 samples. 1, 2, 3, 4 July - November 2015 

αKoprinkaά reservoir ς 9 samples. мΣ н ͙ о July - November 2015 

αKardzhaliά reservoir - 11 samples. 1, 2, 3, 4 July - November 2015 

 
Sampling in deep reservoirs 

 

   
Kardzhali reservoir ς phytoplankton sampling using a proprietary catamaran 
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Batak reservoirs  

 
 

Sampling in small-sized reservoirs  
  

 
 

Kavaka reservoir 
 

 
 

̒͘Φ ˴ ͦͤͯ΄ 
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7. Pathogenic microorganisms 

 
Along the Shirokolashka river 4 transects were surveyed: upstream of the trout farm, in the 
vicinity of the trout farm, downstream of the trout farm and at the mouth of Shirokolashka river. 
Sampling was done using an electric fishing device (electrofisher) by covering the entire width of 
the river. Whenever the width of the river proved to be too great, partial sampling was applied 
along one of the two river banks. 

 
At the time of the visits to the reservoirs of Tsankov Kamak, Batak, Koprinka and Kardzhali clinical 
analyses of the collected ichthyiologic material and examination of the overall condition of fish 
were conducted. Fish were examined for lesions of the skin, gills, fins, symptoms of ascites, etc. 
On-site processing of the collected samples was carried out using the above method. Visual 
examination just for corporal injuries/ lesions and presence of parasites was conducted, but no 
ichthyological material was collected for pathological analyses. 

 
Field processing of samples 
This includes: determination of species, counting, weighing and measuring of individual 
specimens, as well as recording the obtained results in the field register. 
Specimens of the following fish species were found in the draught: brown trout (Salmo trutta  
fario), rainbow trout (Oncorhynchus mykiss) and Aegean barbell (Barbus peloponnesius). 
Characterization of the mentioned species in terms of size and weght was done. The whole body 
length is measured from the snout tip to the end of the caudal fin or the so called absolute body 
length with a precision to 1 cm and the minor length from the tip of the snout to the front end of 
the caudal fin. The individual specimens were weighed with an accuracy of one gram. An 
observation of the overall condition and behavior of fish in water was made - movement, response 
to external irritants, etc., as well as clinical examination for skin lesions, gills, fins, symptons of 
ascites, etc. The samples were stored and transported not frozen but on ice in cool bags at 
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temperatures ranging from 2ͦ˿ to 10ͦ˿ within 24 hours after the catch thereof. The examinations 
made were documented by photographs. 
 
Processing of samples in laboratory conditions 
Upon receipt of the material at the laboratory, the surface of fish bodies is disinfected with 
antiseptic solution and thereafter the abdominal wall is cut with sterile scissors. Care is taken not 
to perforate the organs in the peritoneal cavity and then fish are examined for anomalies, 
discoloration, ˤ͙͍ͤͣ͊͊ ͔ͫ ͒͊ ͔ͤ ͔ͫ ͔ͨͪͺ͙ͦͪͪ͊ͭ ͎͙͔ͦͪ͊ͤͭ ͍ ͔͙͔ͨͪͭͦͤ͊ͤ͊ͭ͊͡ ͯ͟ͻ͙ͤ͊ ͙ ͔ͫ 
͙͍͘Άͪ΄͍͊ ͔͎͔ͨͪ͒͡ ͊͘ ͙ͤ͊͡;͙͔ ͤ͊ ͙͙͊ͤͦͣ͊͡ ͨͪͦͣΎͤ͊ ͤ͊ ͼ͍͔ͭ͊Σ haemorrhage, tumors, parasites, 
etc. in the alimentary tract, the liver, float bladder, spleen, kidneys, heart, the musculature for 
fluid in the body cavity. When making bacteriological analysis contamination with the normal 
bacterial microflora present in the surface water and the intestinal tract of the fish should be 
avoided. 
 
In general, examination of all tissues is made but it is always recommendable to try a kidney 
sample which allows reliable isolation of pathogens after growing bacteriological cultures. This 
method is based on creation of a rarefaction gradient on the surface of agar to obtain visible single 
colonies developing at the end of the cultured line. All samples are incubated at a temperature of  
нрϲ˿ for a period of 12 - 48 hours. 
 

 
 

 
8. Phytobenthos in Chepelarska river. 
 

The additional activity for analysis of phytobenthos in Chepelarska River was made in 
connection with the need to verify the assessment of the environmental status of water body 
BG3MAR600141 Shirokolushka River before infusion into Tsankov Kamak reservoir. In the course 
of the studies conducted under the project, as well as according to data from ongoing control and 
operational monitoring by the EEA about the studied biological quality elements (macrophytes, 
benthic macroinvertebrates) good ecological status was identified. In terms of physicochemical 
elements (nutrients) the condition is moderate, so as a last check analysis has been done of the 
biological element most sensitive to nutrient pollution - phytobenthos. 
 

8.1. Methodology for determining the environmental status: 
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Sampling, laboratory analysis and interpretation of results were carried out according to 
the standardized methods BDS EN 13946: 2014 "Standard for routine sampling and preparation of 
benthic diatoms from rivers and lakes" and BDS EN 14407: 2014 "Standard for the identification, 
enumeration of benthic diatom samples from rivers and lakes" (EUROPEAN COMMITEE FOR 

STANDARTIZATION, 2014). 

Assessment of environmental status for BQE "Phytobenthos" for the different types of rivers in 
Bulgaria is performed on the basis of the values of diatoms index for pollution IPS - Indice de 
polluo-ǎŜƴǎƛōƛƭƛǘŞ ό/OSTE IN CEMAGREF 1982, PRYGIEL ET AL. 1999), which uses all diatom taxa set to 
taxonomic species level, variety and shape found in the sample. The index takes into account the 
correlation between species composition and abundance of Bacillariophyceae algae, while each 
taxon is involved with three indicators: relative abundance, indicator value and sensitivity to 
contamination. For calculating the IPS, a specialized program is used for calculating diatoms 
ƛƴŘƛŎŜǎ hƳƴƛŘƛŀ ϭ ό[ECONITE ET AL., 2003), while IPS can have values from 1 (most polluted) to 20 
(best condition). Interpretation of the results of the environmental status of the various types of 
rivers in Bulgaria for biological quality element "phytobenthos" is based on using type-specific 
scale (Table. 1). 

 

Table 1: System for assessment of the ES for all river types (excluding R6) in terms of BQE 
"Phytobenthos" (diatom) by diatoms index IPS. 

Environmental status 
River type/IPS 

R1 R2, R3, R4, R5 R7, R8, R10, R12, R13 R9, R11, R14 R15 

Maximum IPS>=18 IPS>=17.5 IPS>=17 IPS>=14.5 IPS>16 

Good 14<=IPS<18 13.5<=IPS<17.5 13<=IPS<17 10.5<=IPS<14.5 12<=IPS<16 

Moderate 10<=IPS<14 9.5<=IPS<13.5 9<=IPS<13 7.5<=IPS<10.5 8<=IPS<12 

Poor 6<=IPS<10 5.5<=IPS<9.5 5<=IPS<9 4.5<=IPS<7.5 5<=IPS<8 

Bad IPS<6 IPS<5.5 IPS<5 IPS<4.5 IPS<5 

 

8.2. Implemented activities: 

 

In the framework of the project laboratory processing was made of eleven phytobenthos samples 
from four stations on the Shirokolushka River comprising the following steps: washing the 
samples, removal of organic material through a series of chemical reactions and making stable 
preparations for microscopic analysis of diatom in accordance with EN 13 946: 2014. Light 
microscopic examinations were conducted using an Amplival Carl Zeiss Jena microscope with 
immersion objective with magnification x1200, whereas the taxonomic composition was 
determined to the level of species / strain / shape and relative abundance of each taxon in 
accordance with BS EN 14407: 2014. Diatoms pollution index IPS was calculated using the 
Omnidiaϭ programme and an evaluation of ES for the biological quality element was made. 
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Eleven laboratory reports were prepared including taxonomic composition with corresponding 
codes of taxa, relative abundance and environmental status assessment. 

8.3. Results. 

 

The analyzed eleven samples were collected from four stations on the Shirokolashka River (river 
type R3: Mountain rivers in Ecoregion 07) in July, September and October 2015, respectively three 
samples from Station 1 (codes: Sh.st.1.220715; SH .st.1.160915 and Sh.st1.291015); three samples 
from Station 2 (codes: Sh.st.2.220715; Sh.st.2.160915 and Sh.st2.291015); three samples from 
Station 3 (codes: Sh.st.3.220715; Sh.st.3.160915 and Sh.st3.291015) and two samples of Station 4 
(codes: Sh.st.4.160915 and Sh.st4.291015). The codes of the samples correspond to the name of 
the river (Sh), the station (e.g. St.1) and date of sampling (e.g. 220715).  

The established range of the IPS index is with values from 15.1 (Station 1 of 16.09.2015) to 17.2 
(Station 2 of 10.29.2015). Ecological status , IPS index values , the coefficient of the taxa tolerant 
to pollution %PT (% PollutionTolerant, KELLY 1998), as well as saprobity, assessed according to 
HOFMANN (1994), are indicated in Table 2. All the samples analyzed show "Good" environmental 
status of the river in the four studied stations in July, September and October 2015, while a 
relative increase in the values of the index is observed during September and October, whereas in 
general the cases with the lowest index values are the samples collected in July.     

 

Table 2: Environmental status surveyed stations, values of IPS index, values of the % PT 
coefficient: % PollutionTolerant (KELLY 1998) and evaluated saprobity HOFMANN (1994). 

 

Point / sample code Date of sampling IPS ˩{ Notes on species composition and environmental status 

Shirokolashka River 

Station 1 
Sh.St.1.220715  

22.07.2015   15.6 Good 

The coefficient %PT: % Pollution Tolerant (KELLY 1998) shows 
that 13.8% of the identified taxa are tolerant to organic 
pollution, which is indicative of absence of significant pressure 
in the surveyed point. According to their saprobity the highest 
percentage of the identified taxa assessed according to 
IhCa!bb όмффпύΣ ооΦу҈ ƻŦ ǘƘŜ ƛŘŜƴǘƛŦƛŜŘ ǘŀȄŀ ŀǊŜ ʲ-
ƳŜǎƻǎŀǇǊƻōƛŎ ŀƴŘ нпΦр҈ ŀǊŜ ʲ- -hmesosaprobic. 

Shirokolashka River  

Station 1 

Sh.St.1.160915 

16.09.2015  15.1 Good 

The point with the lowest IPS index value. The coefficient %PT 
shows that 11.5% of the identified taxa are tolerant to organic 
pollution, which indicates absence of significant pressure in the 
point under survey. According to their saprobity the highest 
percentage of the identified taxa are: 30% olygo- -̡
mesosaprobic and 20% are -̡ -hmesosaprobic.  

Shirokolashka River  

Station 1  

Sh.St.1.291015 

29.10.2015  16.7 Good 

The coefficient %PT shows that 4.9% of the identified taxa are 
tolerant to organic pollution, which indicates absence of 
significant pressure in the point under survey. According to 
their saprobity the highest percentage of the identified taxa 
ŀǊŜΥ пф҈ ʲ- -hmesosaprobic and 20% are olygo- -̡mesosaprobic. 
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Shirokolashka River  

Station 2 

Sh.St.2.220715 

22.07.2015   16.1 Good 

The coefficient %PT shows that 13.3% of the identified taxa are 
tolerant to organic pollution, which indicates absence of any 
significant pressure in the point under survey. According to 
their saprobity the highest percentage of the identified taxa 
are: 35% olygo- -̡mesosaprobic and 18% are -̡ -hmesosaprobic. 

Shirokolashka River  

Station 2  

Sh.St.2.160915 

16.09.2015  17.1 Good 

The coefficient %PT shows that 9.2% of the identified taxa are 
tolerant to organic pollution, which indicates absence of any 
significant pressure in the point under survey. According to 
their saprobity, 64% of the identified taxa are olygo- -̡
mesosaprobic.  

Shirokolashka River  

Station 2  

Sh.St.2.291015 

29.10.2015  17.2 Good 

The checkpoint with the highest index value IPS, which 
approximates αMaximumά 9{Φ ¢ƘŜ coefficient %PT shows that 
only 3% of the identified taxa are tolerant to organic pollution, 
which indicates absence of any significant pressure in the point 
under survey. According to their saprobity 50% of the identified 
taxa are olygo- -̡mesosaprobic and 28% are ̡ - -hmesosaprobic.  

Shirokolashka River  

Station 3 

Sh.St.3.220715 

22.07.2015   15.3 Good 

The point is with the highest value of the coefficient %PT: 21%  

of the identified taxa are tolerant to organic pollution, which is 
indicative of low pressure to moderate pressure resulting from 
organic pollution in the point under survey. 

Shirokolashka River  

Station 3  

Sh.St.3.160915 

16.09.2015  15.5 Good 

The coefficient %PT shows that 13.9% of the identified taxa are 
tolerant to organic pollution, which indicates absence of any 
significant pressure in the point under survey. According to 
their saprobity 25.4% of the identified taxa are olygo- -̡
mesosaprobic and 22% are -̡ -hmesosaprobic. 

Shirokolashka River  

Station 3  

Sh. St.3.291015 

29.10.2015  15.5 Good 

The coefficient %PT shows that 13.4% of the identified taxa are 
tolerant to organic pollution, which indicates absence of any 
significant pressure in the point under survey. According to 
their saprobity over 60% of the identified taxa are olygo- -̡
ƳŜǎƻǎŀǇǊƻōƛŎ ŀƴŘ ʲ- -hmesosaprobic. 

Shirokolashka River  

Station 4  

Sh.St.4.160915 

16.09.2015  15.3 Good 

The coefficient %PT shows that 17.7% of the assessed taxa are 
tolerant to organic pollution, which indicates faint organic 
pressure in the point under survey. According tp their 
saprobity, over 50% of the identified taxa are olygo- -̡
ƳŜǎƻǎŀǇǊƻōƛŎ ŀƴŘ ʲ- -hmesosaprobic. 

Shirokolashka River  

Station 4  

Sh.St.4.291015 

29.10.2015  16.3 Good 

The coefficient %PT shows that9% of the assessed taxa are 
tolerant to organic pollution, which indicates absence of any 
significant organic pressure in the point under survey. 
According to their saprobity assessed according to HOFMANN 
(1994), 57% of the identified taxa are olygo- -̡mesosaprobic.  
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8.4. Conclusion: 

 

All surveyed stations along Shirokolashka River are in "Good" ecological status. There is a faint 
pressure on the phytobenthos communities in some of the surveyed points due to the presence 
(over 10%) of organic pollution tolerant taxa. Because of the relatively intensive fish farming in the 
catchment area of the river, routine monitoring of the stations along Shirokolashka River in terms 
of BQE phytobenthos by sampling at least once a year during the months of July and August is 
recommended. Shirokolashka River belongs to river type R3 (Mountain Rivers) whereas sampling 
for BQE "phytobenthos" in the spring, early summer or autumn would disguise the basic criteria 
for assessment of pressure due to the relatively high water during these periods and development 
of rheophilic (in fast flowing highly aerated water) and Cryophilic taxa (at a lower temperature of 
the water). 

In conclusion, it can be stated that Shirokolashka River is slightly influenced by the practices of 
fish-farming, but routine biomonitoring would detect some deviation of the values of the diatom 
index IPS and the environmental status from those measured under the present project. 

  

Monitoring checkpoint upstream of the point of discharge from 
άt![ .Dέ ŦƛǎƘŦǇƻƴŘǎ όDŜƻƎǊΦ ŎƻƻǊŘƛƴŀǘŜǎΥ b пмoпнΩосΣмпέΤ нпo 
нтΩлнΣнрέΣ a.s.l. 785 m) 

Monitoring checkpoint at the point of discharge from  άt![ .Dέ 
fishponds (Geogr. coordinates: N 42oмсΩрлΣпέΤ ноo пмΩммΣфмέΣ 
a.s.l. 766 m) 

  

Quality elements Quality elements 

1. Macrozoobentos BI ς пΣрΤ ˩S - Maximum 1. Macrozoobentos BI ς 3,5-пΤ ˩S ς Good 

2. Macrophytes  Lack of Mph. (BQE not presented) 2. Macrophytes  RI: 10-пуΣнмΤ ˩˿Υ DƻƻŘ-Exellent 

3. Phytobenthos (add. analysis)  IPS: ˩S ς Good 3. Phytobenthos (add. analysis)  IPS: ˩S ς Good 

4. Ichthyofauna Unaffected ichtyocenosis 4. Ichthyofauna Siginificant impact 

5. Crayfish Not identified 5. Crayfish Not identified 

6. Microorganisms Deteriorated microbiological status 
in terms of TVC 22oC and good to 
satisfactory sanitary condition 

6. Microorganisms Deteriorated microbiological status 
in terms of TVC 22oC and good to 
satisfactory sanitary condition 

7. General Physico-chemical 
indicators 

Average (Moderate) 7. General Physico-chemical 
indicators 

Average (Moderate) 

Environmental status 2015:  Deviations from Good status:  Environmental status 2015: Deviations from Good status: 




