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INTRODUCTION

The purpose of this final report is to provide detailed information abihie 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 thedilowing main groups of activities:

1) Collection and analysis of available information about the pressure and impact of different
forms of fish farmingon water bodies within the East Aegean region, the monitoring methods
and fish farming technologies usk 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 propos:
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 monitoringFA, NGOGB, University of
Plovdd Wt I A&ZAA | AfSYRINBR]IAQ 6t!'0 YR 9!w.5 | NB
new information made available, it is necessary to update the programme for investigative
monitoring prepared in 2009 and included in the RBMP. The main olgeigtito prepare and
adopt the investigative monitoring programme which will be implemented under the project
during the period of WP 2 (months7.

3) Conducting a threglay workshop for presentation of innovative methods for sampling and
analysis of samfes. 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 Resehrstitute of
Stavangerc IRIS), which could be used in the implementation of the investigative monitoring
programme.

4) Purchase and installation of monitoring equipmenin the course of WP 1, the partners IFA
and PU were provided with equipment requirat 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 2includes 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 ecosyste

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 imtsmaive
fish farming.

The 3 planed 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-is&nsive fish farming
lasted 1 year in order to enable a complete analysis of the seasgnahdcs of their population.

WP 3 includes activitieselating 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 workshopgo 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 apddtrof 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 satensive fish farming;

5) proposing methods ofapproach 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 figltming 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 semintensive fish farrg;

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 ialation 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 includedmplementation of the Publicity Plarncluding 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 publicatioasd 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 viewmdiding 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 JActualization of the programme for investigative monitoring
related to assessment of the pissure and impact of fresh water fistfarming.

Activity 1.1. Collection and analysis of existing data: information about pressure from

agriculture, 2) industry, and 3) local communities; 4) status according to physicochem
and 5) biological qualitelements; 6) fish fauna and NATURA 2000 zones; 7) legislatio
and 8) aquaculture permits; 9) GIS data processing.

| Beneficiary | East Aegean River Basin Directorate |
Period of Month 1 Month 2 Month 3
implementation | ] ]

Information on implementation of activities:

Team of experts: | 1. Pressure due to agriculture 5. Legislation
2. Industrial pressure and 6. Procedures for issuanoé permits
physicochemical impact 7. Monitoring data

3. Pressure due to local settlementg 8. GIS expert
4. Fish fauna and Natura 2000 areg

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 ot @sdess
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 (fervstete
reservoirs and water abstraction from rivers) and by thaistry 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 smalkized and are therefe 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 famgi within the
East Aegean Region territory.

1 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
Batk 5 6 11
Vacha 3 7 10
Golyam Beglik 1 0 1
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Total

- 3 permits issued by EARBreservoir 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 Aedeegion 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 heavyanthropogenic 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 capdcityater
bodies for intensive aquaculture does not allow successful regulation of the process through the
issuance of permits.

1 Number of permits issued by EARBD for water abstraction related to intensive fish
farming in manrmade basins: 80 The permitsssued 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.

1 Permits issueddr semiintensive fish farming in small and mediwsized reservoirsThe
smaltsized and mediursized reservoirs used for seintensive fish farming are typically owned
by municipalities and only a small number of them are statamed. According to datadm 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 Zb for municipalityowned and state
owned reservoirs, of which 22 aeé permits for stateowned 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 senmensive fishfarming within the erritory 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 monitoringand 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 &s
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 iargort
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 specifieaar 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:¢ KSNB | NByQiG Fye SadloftAakKSR YSGK2Ra
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
spedfy 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 dett 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:¢ KSNB | NBy Qi effcBrit ndthdbds ®écortrd of xha guSrity 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 biologcal and physicochemical parameters of water (phytoplankton, nitrogen and phosphorus
compounds content, and other general physicochemical indicators such as dissolved oxygen anc

pH).

On the basis of the information collected about the permits issued a cengmsive 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 selectibthe 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 WiBe (semiintensive) fish farming in 25 WB;
intensive fish farming in artificial bodie® 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 reldt@ween 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 Water body code Water body name
River basin

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 Now Zhelezare

18 Maritsa BG3MA400L084 reservoir Chernozem

19 Maritsa BG3MA400L086 reservoir Sinyata Reka

20 Maritsa BG3MA500L119 reservoir Pyasachnik

21 Maritsa BG3MAS500L125 reservoir Kavaka

22 Maritsa BG3MA600L132 reservoir Krichim

23 Maritsa BG3MA600.133 reservoir Vacha

24 Maritsa BG3MAG00L134 reservoir Tsankov Kamak

25 Maritsa BG3MAB800L160 reservoir Topolnitsa

26 Maritsa BG3MAB800L163 reservoir Bakar Dere

27 Maritsa BG3MAB800L180 reservoir Dushantsi
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28 Maritsa BG3MA900L192 reservoir Batak
29 Maritsa Not identified as a water body | reservoir Konush
30 Maritsa BG3MAGOOR141 into Tsankov Kamak reservoir
31 Tundzha BG3TU900L043 Nikolaevo fish ponds
32 Tundzha BG3TU900L047 reservoir Koprinka
33 Tundzha BG3TU700L(B6 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 thet giressure 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) dughtolarge 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 selecteatev 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 adfuaginad 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 simgleer body free of
anthropogenic nutrientpollution. 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 indicatdts@refore, 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)f 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 feittesients
and resorts that prevails (Tsankov Kamak resemgaintreated sewerage discharge from
the town of Devin, Batak reservairsewerage and diffuse pollution from the Tsigov Chark
resort);

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

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

B) Small and mediwsized reservoirs with seamtensive fish farmig. Due to the fact that
such reservoirs are usually located in lowlands with intensive agriculture anddnge stock
breeding, it is assumed that the pressure from agricultural activities is significant (arable land and
pastures account for >30% of tisatchment 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 followingajener
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 wafPaskal Atanasovo
reservoir, Lenovo reservoir, Konush reservoir and Sinigataa reservoir);

- Presence of 3 areas of Natura 2000 (for protected species of piscivoroug, Bia8002028

GKS W{ON}ItRTKI /2YLX SEQTX .DnnnHnmn (GKS Y

NE&SNIZ2ANDUVE HKSNBIF& YAESR ndant zofmokuits afeT ¢

located near two of the reservoirs (Konush reservoir and Panicheri/Kavaka reservoir).

C) Flowthrough fish ponds (trout and carp). The number of these fish ponds has been
identified based on water use permits issué®D), whereas ogl 7 of them have been issued
permits for dischargeBecause 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, thinllowing 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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Tablel.1.1. List of selected appropriate water bodies to be included in the investigative monitoring programme.

TtdJevtoreuvl |

2009

Anthropogenic pressure
Water Body Code Water Body Name Number of urban discharges /|  Number of Fish Agriculture Ecological and chemical status of| Areas with protected species|  Priority:
No: loads industrial farming WB / deviations under Natura 2000 high/
discharges medium
Discharges | Loads (kg/year)| Discharges (no.) Number of | % arable land/risk| Emlogica | Chemical Deviations
(no.) farms of diffuse pollution | status status
BOD5¢ 3285
COLx; 16425
N-1971
1 BG3MA900L192 reservoir Batak 1 P- 262 0 5 12% / no risk Good unknown - high
BODX; 2215
CO[x 111077
N¢12319 N/A (new high
2 BG3MA600L134 reservoir Tsankov Kamak 2 P- 1643 4 0 10% / no risk Good unknown WB)
Chlorophyll
A, NH4, BGO000026L reservoir high
3 BG3TU900L047 reservoir Koprinka 3 N/A 2 4 56% / in risk moderate | unknown Ptot Koprinka (X)
BG000103L Central
Chlorophyll | wK2 R21LJSa 06~ 6T high
4 BG3AR570L021 reservoir Kardzhali 0 no 1 7 24% / norisk moderate | good A, Ptot 520NRadly o6_0
Part of WB
5 BG3MAG600R141 reservoir Konush 3 N/A 0 0 >70% / in risk N/A unknown BG0002015 reservoir Konusli high
BG000201@ reservoir
6 BG3MA500L125 reservoir Paitheri/Kavaka 0 no 0 1 86% / in risk bad unknown| RBMP data|t 8 &l OKYyA ] 6 _ high
Chlorophyll | BG000103t, Central
7 BG3MA300L049 reservoir Ezerovo 0 no 0 1 28% / no risk bad unknown A, Ptot wK2R21Ja 6”0 medium
BOD5; 211 BG0002052 reservoir
8 | BG3TU700L036 reservoir Zhrebchevo 1 COLx, 1049 0 2 29% / no risk moderate | good NO3, Ntot | bKNB 6 OKS @2 6 high
9 BG3MA200L032 reservoir Daskal Atanasov 1 N/A 0 1 61% / in risk poor unknown| RBMP data medium
BOD5; 93909
CODx; 326439
N¢17593 Chlorophyll | BG0001032, Eastern
10 BG3AR350L010 resenoir Studen Kladenets 1 P- 3012 5 3 22% / in risk moderate | good A, Ptot wK2R21Ja 6”0 high
Chlorophyll | BG0001032, Eastern
ANNO2, |wK2R2LJSa 060
11 BG3AR100L004 reservoir lvaylovgrad 0 no 4 41% / in risk moderate good Ptot BG0002014a I R K| NZ high
12 BG3MA800L160 reservoir Topolnitsa 0 no 0 17% / no risk moderat | good / dzZ s| BG000138¢{ NBRY I high
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Anthropogenic pressure
Water Body Code Water Body Name Number of urban discharges /|  Number of Fish Agriculture Ecological and chemical status of| Areas with protected species|  Priority:
No: loads industrial farming WB / deviations under Natura 2000 high/
discharges medium
Discharges | Loads (kg/year)| Discharges (no.) Number of | % arable land/risk| Emlogica | Chemical Deviations
(no.) farms of diffuse pollution | status status
0 e
Chlorophyll A
transparency
NH4, Ptot,
Mn (incider
tal excess of | BG000201@ reservoir
13 | BG3MA500L119 reservoir Pyasachnik 0 no 0 0 60% / in isk poor good Pb,Ni,Zn,Cu t &8l al OKYyA]1 6_ medium
Chlorophyll | BG000103£, Certral
14 BG3MA300L045 reservoir Garvanovo 0 no 0 1 64% / in risk poor unknown| A, Ptot wWK2R2LSa 670 medium
15 | BG3TU900L043 Nikolaevo fish pond 0 no 0 1 34% / in risk poor unknown| RBMP data medium
Shirokolashka River before
it flows into reservoir
Tsankov Kamak (fish farms
16 BG3MAG600R141 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 assessnmt 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 asrpQ& ity
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 dg\ns in
certain biological and physicochemical elements for assessment of ecological stafbs.
monitoring of reservoirs within the framework of the National System for Environmental
Monitoring includes only one biological metric for phytoplankton, obpdyll 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 analyse
made in different studies over theeriod 20092014. Small and mediwsized 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 cHhorophyll 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 bodye$ahbe 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 (nutrientsinainly: ammonium nitrogen (NHM), nitrate nitrogen
(NO3N), total nitrogen (NT), orthophosphates (PGH), total phosphorus (), and active
reaction (pH). The greatest and persistent deviations were observed in reservoirs with semi
intensive fish farrmg due to their small size and limited seléansing 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 obanmaan
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 asngein 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 setleansing capacity in terms of nutrients. Batak reservoir is a
special case where the mooiting 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 glearl
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 therkov Kamak reservoir as it was only
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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 shexaeeded 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 Pyasachnéservoir. 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 iBQACBL2
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 specof 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 (d 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 20@0eas (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 hbamus (her
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 nemigrating piscivorous birds (herons and cormorants) are
feeding in all water bodies wheifesh 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 fialwayto the shore where herons are hunting.

On the basis of analysis of data on pressure and impact, as well as the cdnelffieet 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 bodes 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 antlapogenic 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 presstn@m industries or agriculture
(metals and pesticideg)appropriate for studies on bioaccumulation in fish.

- Water bodies/sites with semntensive 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 tallow 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 detdrenining
level of pressure from agricultural activities since it reflects the information about areas with
agricultural crops and pastures with freange stockboreeding. This report presents maps of the

16 water bodies selected for inclusion in the programioreinvestigative monitoring under the
project.
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Maps of selected water bodies

Shirokolashka River before it flows int Panicheri/Kavak reservoir
Tsankov Kamak reservoir

Ezerovo reservoir Zhrebchevo reservoir
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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:

1 Water Act;

1 Fisheries and Agqculture Act;

1 Ordinance concerning the usage of surface water;
1

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;

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

h NR A y k4y6f@509.2014 concerning characterisation of surface waters;

Ordinance 37 of 10 November 2008 concerning the use of stateed 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;

1 Ordinance 22 of 10.12.2007 about the procedure for conferment of the management of
fish resources in statewned artificial water bodies to recreational fishing assooizi

1 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 dege 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 overgréwth o
macrophytes. Ordinance -# 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 biolagidaphysicochemical
guality elements is carried out in accordance with this classification system.

In addition to Ordinance ¥ of 2014, the Bulgarian legislation contains additional norms approved
by virtue of Ordinance 4 dated 20.10.2000 concernirgghality 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 fistafming (containment and flowhrough fishfarming).

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 Qdinance 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 municipalitiesfor 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 &id 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 takeccdant
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 pracedures for determining
limits for the scope of aquaculture production.

- For smaksized reservoirs, investors submit projects presenting the fish breeding methods,
as well as the production limits, but there is no possibility for regulation of thigicti

- 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

{AYyOS GKSNB IINByQd Fyeé ILILINRPOSR adlyRIENR FAA
investor is submitted for approval by the only competent authority in Bulgaria, the Executive
Agency of Fisheries and Aquaculture. This means that there iexact 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 ef fish
farming activities: abence 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 dataformation 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 actvities:

Team of experts: | 1. Hydrochemistry 4. Containment fish farming and astacolog
2. Sediment chemistry 5. Ecology of plankton communities

3. Aquacultures and ichthyology 6. Zooplankton and chlorophyll a

7. Pathogenic microorganisms

Description ofwork performed:
1. Aquaculture/lchthyology/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 fisHkarming (Batak reservoir, Ovcharitsa reservoir, Poroy reservoir, Zhrebchevo
reservoir, Kardzhali reservoir, etc.), as well as the spdxied 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 reservairthe 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, ostly sturgeon species. In reservoir Batak there is only one
O2y il AYYSYyd FINXYI o0dzi GKSNBE A& FdzNIKSNI Ay@gS
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 approXyn&®® 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
reservoirsand 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 pafrthe 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 reseavirs 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 availablehm 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 voluraed 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 monitorng 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 sensitivpditution in accordance with 1ISO, EN
and BDS.

The instruments and analytical equipment required fositu and laboratory analysis have been
identified.

A review of literature related to the impact caused by fish farming on the quality of bottom
sedimens 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 bthe 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 organisaqgsiatic biotopes.
Phytoplankton is a major biological element in the assessment of ecological status of water bodies
2F KS Wil 1SQ OFGS3I2NED® LG A& aSyaradaragsS G2 O
are indicative of increased contenbf 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.

Scientifc 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 -sgemsive 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 @¢achev & Uzunov 1985, Uzunov et al. 2005, 2011, Varadinova et al. 2002,
2013, Vidinova et al. 2008).

The available information about basic environmental parameters under -sganisive fish
farming conditions in Bulgaria and about the zooplankton struetwynamics 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 ¢bestruction and before
installation of containment fisfF I NY &Y F2NJ . [ G411 NBASNB2ANI 0bl )
Kladenets reservoir (Naidenow 1964b, 1977), Dospat reservoir (Naidenow & Sais 1977,) Kardzha
reservoir (Traykov, |I. & B.Boyanovskp20Traykov 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. Resdiaieb ar
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 wg
bodies caused by 1) seAantensive fish farming and 2) rare birds in the wetlandstiin
Natura 2000

| Partner | Non-governmental organisation Green Balkans, Plovdiv |
Period of implementation ’Mor’\th 1| \MoTh 2‘ ‘Mon‘th 3‘
Information on implementation of activities:

Team of experts: | 1. Expertin ornithology ofetlands and Natura 2000 areas
2. Semiintensive 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 ef wat
bodies with semintensive fiskfarming.

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 assessmef the status of water bodies
with semtintensive fishfarming

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

1 Evaluation of the preliminary information in respect of the following: regulations;
management of waterbodies by tenants and leaseholdets review of the information
provided by the Executive Agency of Fisheries and Aquaculture and the Bulgarian Food Safet
Agency.

1 Conducting inquiries among tenants and concessionaires, EAFA expertgatiyrdexperts
and other people on: fish feeding; ferdltionand other practices related to potential threats
of increased eutrophication.

1 Selection of model water bodies that comply with the objectives of the project. In view of
making the right selection, criteria hasbeen 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 selcted reservoirs that comply with the indicated criteria to the highest extent:

-  Reservoir KavakeBG3MA500L125
- Reservoir MechkaBG3MA300L061
- WSASNIWD2AN) Y2y dzZAK 6t NPGSOGSR ! NBIF WwwSaSNI
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- Reservoirs Orizovo (norast)q cascade
- Reservoirs Belone(north-east)¢ cascade

- Reservoirs Tatarevo (soutbrascade

1 Each of these reservoirs was visited and basic indicators required for preliminary assessment
reporting purposes were measured@iwo of these seven reservoirs were identified as most
appropriate for longterm 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 murpose 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 cl@dcted information the following major causes of pollution and enhanced
eutrophication were identified:

1 Discharge of urban domestic waste waters;

1 Pollution by manure from livestodireeding, mostly small farms where the farmers dump
waste into canals andsall 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 flavandustry.

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 iefige on the increase of the eutrophication
risks. Negative fish farming practices were differentiated in three groups:

1 negative practices related to feeding;
1 negative practices related to fertilization;

1 negative practices related to stocking.

2. Collectian 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

1 Analysis of regulations: mechanisms for compensation of damages caused by piscivorous birds
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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 &l Species: great cormorant, pygmy
cormorant, grey heron, great egret, blackowned 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. Hoe 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 bodwsre 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 fishfarming

Discussions and inquas 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 fomoesse

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. Therethese 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, andt&)ut aquaculture in flowthrough 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 4. Containment fish farming and astacolog
2. Sediment chemistry 5. Ecology of plankton communities

3. Aquacultures and ichthyology 6. Zooplankton and chlorophyll a.

7. Pathogenic microorganisms

Description of work performed:

After the poject 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 mtified 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 @htified. After thorough evaluation, it was decided to monitor

the reservoirs Batak, Tsankov Kamak, Koprinka and Kardzhali. Among these reservoirs the mos
loaded with fish production is reservoir Kardzhali, which has also been used fdarfising in

cages for the longest period of time (over 30 years). Out of the sgizdld reservoirs the selected
ones were: reservoir Konush (village of Konush) and, as additional alternatives, reservoir Lenovc
(region of Plovdiv) and reservoir Kavaka (village of PanjdPlevdiv district). The final selection of

a second reservoir was made after additional analysis of existing pressure and impact (EARBD) an
the conservation importance of the Natura 2000 area and the ornithofauna therein (NGOGB).

The programme for inaigative 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 hydrochemicalbloidgical,
phytobenthos, zoobenthos, ichthyology, astacology and other samipld&ators of the quality of
bottom sediments in rivers and in smalked and deep reservoirs, as well as the methods to use,
have been defined.

The methods for studying felwater 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 permitsdbinfy 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 regardo the pressure from industrial sources and local settlements, agriculture,

Natura 2000 areas and biodiversity.

The parameters which will be monitored-gitu 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 fishfarming on the basis of BQE

| Partner ' yADBSNEAGE 2F tf20RAD Wt I Al
Period of performance Month 1 Month 2 Month 3
[ [ | | [ | [ 1 |
Information on implementation of activities:

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

Description of work performed:

During the second month of the project implementatjdhe investigative monitoring programme

for assessment of the status/potential of water bodies with fiahming on the basis of BQE was
updated. In the course of attaining this objective 8 reservoirs were selected (Batak, Koprinka,
Kardzhali, Konush, Righeri, 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 termphoftoplankton, 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
Iarge deep reservoirs ofpe L11 which are engaged in fish farming: Koprlnka (WB code:
¢ .Do¢! pnn[nnTOXE YINRIKFEfA 062. O2RSY . Do

- To assess the BQE status in terms of phytoplankton and macrophytes in small and medium
sized reservoirs of type L17 with advanced fisimiag: 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 mitwgpiander 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 toxatements: 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 labdaasies of the Executive Environment Agency under the
programmes for supervisory and operative monitoring, and data from completed-goony
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 sgmising and commercial
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fishing. The selected fish species relate to different trophieltewsf aquatic ecosystems, which
provides an opportunity for tracing the transfer of heavy metals being investigated.

The organs to be studied include giNgd] organ that occupies more than 50% of the whole
body surfacg, liver @n organ that is easilsusceptible to the negative effects of harmful substahces
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 salep 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
Tail 1 1 0
2 Koprinka
At cages 1 4 5
Outside cages 1 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
Tall 1 0 0
4 Kardzhali
At cages 1 4 5
Outside cages 1 5
At dam wall 1 0 5
5 Konush
Cente 1 0
At waste water discharge 1 0 0
6 Panicheri
Centre 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 programioreassessment of BQE
status/potential of water bodies with fisfarming on the basis of B@EHEPart 1. BQE.

Legend: * Mixed sample from the euphotic zone; ¥*The number reflects the number of

transects. The indicated number of transects and theirtiocs 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
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 fisifarming in termsof BQE; Part 2: Bioaccumulation.
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Activity 1.6. Update of the investigative monitoring programme for assessment of the
impact of semiintensive fishfarming on water bodies and protected bird species in
zones covered by Natura 2000.

| Partner | Non-governmental organisation Green Balkans, Plovdiv |
Period of implementation ’Mor’\th 1| \MoTh 2‘ ‘Mon‘th 3‘
Information on implementation of activities:

Team of experts: | 1. Expertin ornithology of wetlands and Natura 2000 areas
2. Senitintensive fish farming technologies

Description of work performed:

1. Methods of monitoring and assessmenbf eutrophicationin the line of semiintensive fish
farming: introduction of express methods of evaluating the risk of eutrophicatidor the
purpose of assessing the negative impact caused by freshwaterfiasming.

The standard studies of the eutrophication processes include analyses of various quality elements
(biological and physicochemical) and a range of indicators related to these prochkissd2hCh
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 UniveZsibducting such
standard investigations requires a large meaof 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 vith a delay of 24 hours in the mofvourablecase (time in which the reservoir
lessee is supposed to invite certain laboratory to do thasiin measurements of the indicators

and collect samples for analyses in a specialized laboratory).

In most casesuch a delay may be fatal, since in the event of intensive blooms and abrupt change
Ay (GKS FTOGY2AaLKSNAO LINBaadaNBE GKSNB YA3IKG 200d
the fish in the farms but will also cause abrupt deterioration of thelegical 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. Mst 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 sraaléd and mediursized reservos.

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 asiegof lowcostcolour

tests, intended for application in aquaristics. This methsdan innovation in its nature, since it
allows application by nonualified persons like reservoir lessees. It was presented at the press
conference held on the 2Y%of May and at the workshop on @8).07.2015. This idea was tested in
the practice of NGOBand has the following advantages:
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1 The cost of measurement of one indicator regardless of its type,NOg.PQ, Oz or pH,
varies in between BGN 0,3 and BGN 0,4. Analogous measurement using standard or certifiec
methods ranges from BG 15 to BGN 30nasther words it is by 100 times more expensive.

1 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.

1 The most important advantage is that 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.

1 A substantial advantage is that in case ofteystic pollution ascertained by means of
colourtests, 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 reasures for imposing sanctions on the offenders.

1 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 assssments 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 geovior 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 { © _ “resérvoir,Konushreservoirand General Nikolaevo reservoir). In the course of
the monitoring missions of NGOGB, measurements of the specifig€hRhdicators will be taken

by the suggested express method, whereafter the results will be juxtaptisdide 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 mangtori
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 folloimg work was donge

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

1 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 fiskfarming: great cormorant grey heron, pygmy cormorantyeat 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.

{1 The methodsdr monitoring related to the numbers of the key species of theafd the 2¢
group were specified and approved (method of field observations along definite routes around
each reservoir).

1 The approaches to collecting information about the impact of psoirs 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, fugh 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 iin 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:

zones.

1. Ichthyofauna and Natura 200

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

6. GlSexpert

4. Industrial pressure and F&h impact.
5. Pressure due to residential areas.

Descriptionof work performed:

The final review of the preliminary programme drawn up under the projectifivestigative
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)dhemical 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 monitoringet out in RBMP of EARBD.

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

No: | Water Body Water Body Name ] o
Code Pressure exerted by aquaculte and anthropogenic activities
1 | BG3MA900L192 Batak reservoir Cage aquaculture and pollution caused by the reaoeg.
2 | BG3MAB00L134 Tsankov Kamak reservoir | Pollution with untreated waste water from the town of Devin
investment intentions fo containment fisifarming.
BG3AR570L021  Kardzhali reservoir Containment fisifarming and bioaccumulation study
Part of WB Semiintensivefish-farming, waste water discharged from
5 | Be3aMA300r074 Konush reservoir settlements a large heron colony in the vicinity of the
reservoir
6 | BG3MA500L129 Panicheri/Kavaka reservoir | Semiintensive fishfarming 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 investigation of bioaccumulation.
8 | BG3MA800L160 Topolnitsa reservoir Pollution with waste water from industrial sources and
settlementsg investigation of bioaccumulation.
Shirokolashka river prior to
flowing into Tsankov Kamak
9 | BGSMABOORIA o cervoirc Devin fishponds | Intensivefish-farming in artificial flowthrough basins.
1,2,3.
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In the process of selecting water bodies with intelesiishfarming in cages the Zhrebchevo
reservoir was replace by Kardzhali reservoir for the following reasons

- Therelatively slightpressureexerted by fisdhaming onZhrebchevaeservoirand the ban
envisaged in RBMP on extension of the areas for cagacufure because of the zone for
protection of birds under Natura 2000 and the restrictive regimen therein;

- Theintense pressureof cageaquacultureon Kardzhalireservoirand the larger available
database accrued through investigations conducted durgwent 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 semiensive fishfarming 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 rivéidentical case with that of Konbsreservoir), 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 verificabn 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 activitiésultivation of crops and pasture livestock breeding)

of greater significance can be identified in reservoirs employed in setemsive fisafarming (the
Konush and Panicheri reservoirs). This is due to their small surface area, which might be influencec
to a greater extent by nutrients entering through diffusifstom 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 morbring 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 bodeesHponds

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 aste watersis 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 vith 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 Gordacdzhali, Kardzhdliead & Zink Combine

This document wagrodued with financial support of the BG02 "Integrated management of marine and inland waters" of the Financial Machanis
of the European Economic Area
Thecontentsof this documentare the sole responsibility of the Beneficiaryd can under no circumstancese regarded as reflectinthe official
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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 initialproposed 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 ard 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 iigatisin of bioaccumulation of
metals in fish.

C)The pressure due to waste waters discharged from populated argas the Tsankov Kamak
reservoir can be assessed as significant (sewerage of the town of Devin without any treatment),
Batak reservoir (diffse 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 Daviwere expected to undergo natural seleansing in the
mountainous section of the Vacha river prior to flowing into the Vacha reservoir. After damming
the Tsankov Kamak reservoir, the sddansing capacity of the river was diminished to a great
extent, so therefore it was assumed that the capacity of the reservoir for freshwateffdishing
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 reserwoithe 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 wih nutrients (diffuse and point pollution) is brought about by the still
growingresort 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 concemirafloe cage
agua 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 agtfarming and pressure @uto human settlements.

The Konush dam is a typical snsafled 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 approximately 800 nests. Under these
circumstances there arises the issue as to what is the role of the-iséenisive fishfarming
implemented in the reservoig whether it causes additional pressure or whether it is a purification
factor for the polution 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 effectfafiishg
activities when compared to the other smalkzed reservoir Panicheri, wah is not exposed to any
other anthropogenic pressure beside fildrming.
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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 fisfarming 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 pfotected 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
reservaoir, since the pressure exerted by thiscivorous 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
fishfarming are considerably greater. Thus the Panicheri reservoir may prove to be a good
example of semintensive fisifarming and this is why it was left among those included in the
investigative monitoring programme. At the time of final revision of theogramme 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. Checkup of the investigative monitoring programme in relation to the emplacemt 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 stations for each of them: in immediate proximity
to the cages for intensive fistarming (in downstream direction) not more than 200 m away from
the cages and at the dam wall, whereas the last station usuallyciced 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 macrophytegetation in the zones of the cage fildrms
and in theneighbourhoodof the reservoir walls.

B) In smalkized reservoirs with senamtensive fish farming the monitoring programme
included 1 monitoring station in proximity to the dam wall, while the eptmn concerning
macrophytes is also valid in this case.

C) For the three fish farms for trout breeding in fltvough ponds along the Shirokolashka
river the programme envisaged 4 statiogsipstream from the first fish farm (Devin 1) in order to
asses the status prior to the pressure caused by -iaiming 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¢ at the dam wall, Kardzhali res.in the center, and Studen Kladenets
res.¢ in the center). Sampling is planned also in cage fish farms in order to assess the processes o
bioaccumulation in fish which do not come in contact with seditadrom the reservoir and feed
only on imported fodder. Samples of 3 types of tissues and organs will be taken per each fish
species gills, muscles and liver in order to trace out the specifics of accumulation depending on
the functions of the differenbrgans/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 ecologial statusq nitrite nitrogen and BODS5. 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 asdert@@any significant
guantities of it. The specific thing about BODS is that such analysis should be done right after the
water sampling and in case of prolonged expedition8 (fays) the results from this analysis would
not be representative. Another alteative 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 wagpepved and adopted
by the partners at the threglay 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 baeamulation and ornithological monitoring in
smaltsized 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 threeday 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

tf 20RAQD | YADSINERASERIGNA P AE
bDh GDNBSyYy . lfllyaté

Period of 1 month 2 month 3 month
implementation ] | ] ] ]

Description of the work performed

" he threeday 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, plaramagimplementation of
monitoring in the field of freshwater fishfarming. The workshop took place during the second week
of the month of July 2015 (680.07.2015), while the agenda was comprised of three main parts,
concerning the following activities (Aer 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 andrsemsive
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 2012021 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 practis 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 (2012021).
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1. Activities related to the organization of the threelay workshop.

All necessar 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 Plovdig RAMADATRIMONTIUM hotel was booked as venue for the workshop.

RINCESS CASING

The enswed 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 metigiekol

2. Participation of the EARBD expertspresentation 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 assessnuénthe
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-fesiming.

During the first day of the workshop (08.07.2015), the basic aspectfieofattivity 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
activitiesrelated 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 imefgion 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 programe 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 eaitives of the projectq
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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 EARBEL. Opening of the workshoj Picture EARBR. Presentation of the prog
by a presentation about the project. ramme of measures in the first RBMP.
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3. Participation of IRIS experts presentation of innovative methodologies for sampling and

analyses of samples: presentation of good practices from Naywfor innovative
methodologies for 1) sampling and 2) laboratory analyses.

Two experts from the IRIS team took part in the thossy workshopg 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 envirorpnevibked by

aquaculture breeding(Annex1.9.1.Norwegian aquaculture risk assessmerit,AQustssoh

The presentation included a review of the applied scientific activity and the projects dealt
with by IRIS¢ in the field of marine ecology, aquaculturessssment of the water
ecosystems and the impact of anthropogenic activities, biotechnologies and
bioproductivity.

. Monitoring of benthic communities in aquaculturéAnnex 1.9.2. Monitoring benthic
diversity in AquacultureTh.Eriksson)A presentation wasnade 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 activitiesnethods of sampling and analysis
of sediments.

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

. Presentation of the process of aquaculture breeding in Icel@mhex1.9.4. Aqucuture in
Iceland @& overview, T.Agustson).

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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PicturelRIS1. Presentation of Th.Agustsson.

PicturelRIS2. Presentation ofTh. Eriksson.

B
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5. Participation of experts from Plovdiv Institute of Fisheries and Aquaculture and Plovdiv
L' YAGBSNRBAGE &t dplesehtdtion lofinhdvafie ImdtEodologies 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:

1 Introut farms located lng rivers;
1 Carp breeding in basins and srrafied reservoirs;

1 Fishfarming in cages in large reservoirs.

Picture IFAL. Presentations on trout farms and | Picture IFA2. Presentations on fishfarming in cage
monitoring of ichthiophauna. and monitoringof crustaseans.

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

1 of the physical and chemical parameters of the water

1 basic chemical parameters of the demdrsadiments

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

1 advanced methodology related to sampling and assessment of zooplaiktm@servoirs
and benthic communities in rivers;

1 methods for examination of pathogens in water and in fishes.
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Picture IFA3. Presentation on hydrochemicg PicturelFA4. Presentation on monitoring of
monitoring. zooplankton, zoobenthos and chloroghA.

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.

PicturePU 1. Presentation on monitoring BQE PicturePU2. Presentation on bioaccumulation
(biological quality element) Phytoplankton

L, FIEL | n.;;,-&s“u.m l |
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1. Gathering and analysis of information about water bodies where sentensive
fishfarming is being practiced and the technologies appliethe following information
was presented in the first part of the presentation:

1 Gathering information for the project (bibliographic information, legal framework,
conversations conducted withexperts, 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).

1 Results from expert assessnie 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 sampligghe Konush Reservoir and the
Kavala Reservoir.

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

1 Assessment of negative fishfarming practices was made, causilugiggoland eutrophication
Preliminary assessments were made of:

- negative practices related to feeding
- negative practices related to fertilizatipn
- negative practices related to restocking

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

1 Legal documents about availability of compensatory mechanisms for compensation of
damages caused by piscivorous birds and about the curstatius of specific species of
piscivorous birds of high conservation valyugreat cormorant, pygmy cormorant, grey heron,
great egret, blacicrowned night heron and little egret (key species).
The selected criteria for assessment of water basins with liiglogical diversity.
Two zones determined for loAgrm monitoring of the population and the impact of
piscivorous birds on fishfarmingKonush reservoir and Kavaka reservoir.
1 Concise preliminary assessment performed of the potential losses causaddyopous birds

in the two model reservoirs.

= =
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Picture NGOGHB. Presentation of semintensive fish
farming technologies and protected waterbirds ir
Natura 2000 zones.

7. Visit to fish farms for intensive and senmtensive fresh water pisciculture (007.2015). Visits

were organized for the second day of the workshop to two of the sites included in the investigative
monitoring programme, the largest sturgeon farm on the Balkan Peninsula in Kardzhali reservoir
and a farm for semintensive piscicultiren Konush reservoir, the vicity of which is the location of
the largest heron colony in the Thracian Vall&he fish farms visited were typical with regard to

the application of fishfarming technologies, wherein the new methodologies for assessmédret of t
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 daytleé workshop and of the sites wherein
they will be applied.

Picture EARBES. Heron colony observatiol Picture EARBB.¢ KS &Y 2y dza K ¢
Ay UKS aY2ydzaKé FAa|farm
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Picture EARBD. Cage fish farm for breedin Picture EARBB. Getting acquainted with the
sturgeon fish in Kardzhaliservoir. sturgeon fish breeding technology

In the course of the final discussion at the workshop between the partners (10.05.2Qhk8)
application of the innovative technologies presented under the g« 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 projedhe programme for
investigative monitoring. The discussion aroused contradyotxpert 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 participationn 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. Final discussion betwee Picture EARBIO. Participation of MrThorllfur
the project patners. Eriksson fromRIS in the discussion on the proje
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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 rhitigate 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 ad 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 equipent. \

Partner Institutte of Fisheries and Aquaculture, Plovdiv
tft 20RAD | YADOSNARAGE Gt AaaA
Period of implementation 1 month 2 month 3 month

Information on the implementation of the activity
| Team of expers: | 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 forsampling in deep reservoirs, Institute of
Fishferies and Aquaculture, Plovdiv

T a/FaFYEFENye (8IS 2F @SaasSt
Public procurement procedure was announced and a contract was concluded for the manufacture of
a specialized vessel catamaran, with dimensions of 5 x 2.3 t, including a hull of aluminium
material as peEN485/573/515 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 actvities 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 cagh fiarms, 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-220 mon 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 hydroébainand hydrobiological ones. IFA,
Plovdiv had no vessel of this class at its disposal so far. It will also be used in the future research worl
of the institute related to monitoring inland water bodies in the country which are included in its
scientificprogramme.
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1 PlasticWater SamplelPWS¢ a plastic bathometer ob | capacity

A plastic bathometer with a capacity of 5 | was purchased with project funds. The need of a
bathometer is related to sampling for assessment of various indicgtphgtoplankton, zooplankton
chlorophyll a, as well as hydrochemical samples from uarlwrizons/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 | wil contribute significantly
to improving the quéity and the intensity of sampling from the deeper horizons of the reservoirs.
The water sampler was delivered, assembled and testesitinduring the first expedition into the
large reservoirs.

M RodHeldCurrentMeter RHCM

A protable device for measimg 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 meteridRftdhave 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 ioxygen, 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 orgargc. matt
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-gitu tested the first expetibn along Shirokolashka river.

1 Pyranometer - solarimeter

The pyranometer is an instrument for measuring global solar radiation under water. The
measurements of the solar radiation are necesdarycalculation of the production processes in
the water body, especially of the phytoplankton and chlorophyll a parameté&is.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 eutroficatiorhefihvestigated water
bodies. The device was delivered, assembled and testesltunin the course of the first
expedition.
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1 Sediment Corer, an instrument for collecting samples of bottom sediments

The device is needed for sediment sampling both in nuigrand in still water bodies of greater or
AYlFffSN) RSLWIIKaod {FYLEfAYy3a 2F aSRAYSyi(&a o6& aSE
case of a soft bottom of the water body to outflow/washout of part of the sediments, especially
when they are extcted from deeper water bodiesThe 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 delivenath|etssand

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 famspling and analysis of BQE
(macrophytes, bioaccumulation, microbiologg)t t 2 SRA G | YADBSNBAGE dat | A2

The equipment and the consumables offered on the market, necessary for performance of the
investigative monitoring of BQE and for a micréaaalysis 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 lowst 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 usedwas:follo

l

Fathometer (Picture PUL): 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 (PicturdU-2): the device provides sterileaghering of water samples from
various water horizons up to 100 m deep. The use thereof avoids pollution that might
be caused by a nosterile bathometer along the water column down to the desired
depth. The bathometer for microorganisms is a guaranteeéorectness 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-BlJthe availability of this
system for filtration of microgganisms guarantees standardization of the method and
a high degree of repeatability of the results.

Consumables for analysis lbibaccumulation and microbiology (reference materials) :
they guarantee an adequate assessment of the bioaccumulation capatitye
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.

Pidure 1.13.1.FathometerLowrance Elite | Picturel.13.2.Bathometer formicroorganism

sampling.
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Shaker which is usddr processing
microbiological samples in the laminar box

3. Activity 1.14.Installation and testing of monitoring equipmentThe devices purchased under
the project (described in detail in Activity 1.12) were received, installed and testsitbinvithin

the third month of the project prior to the start of the first monitoring mission. Thethods for

their application in the relevant sampling were approved and training course was conducted for
the IFA team which usethem during the implementation of the investigative monitoring
program. Testing of the catamaran was performed, submitted temporary use by the
manufacturing company for the purposes of accomplishing the frsdi secondmonitoring
campaign
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Work package 2. Application of the investigative monitoring programme
implementation of 3 monitoring campaigns for:

Activities 115. 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 inplementation of the activity:
Team of experts: | 1. Hydrochemistry. 5. Ecology of plankton communities.
2. Chemistry of sediments. | 6. Zooplankton and chlorophyd.
3. Aquacultures and 7. Pathogenic mioorganisms.
ichthyology. 8. Technical assistants for laboratory analgs3s
4. Fish farming in cages and persons.
astacology. 9. Team for sampling 3 persons.

Description of the work performed:
1. The three monitoring campaigns were realized in the period guNovember 2015,
including 7 sites: Shirokoldsh 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 thesh 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

Shirokolasltka 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 thecféeafore the
inflow of the river into Tsankov Kamak resdrv@he 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) Aegeanbarbell (Barbusstrumae) and individual specimen of
rainbow trout(Oncorhynchus mykisshnitial 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 rainbowot 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 throughflow basins.

Tsankov Kamak reservoir

The investigation was penfimed at 2 transects of the reservoir. Net sets were laigill nets of
various mesh sizes20, 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 compoditierfis
caught, as well as the number of fish of each species, standard and small body size (cm) and th
weight (g) of each and every sample were determined as per Kotelat&Freyhof (2007).

Carp (Cyprinuscarpio) and European perch (Percafluviatilis)espeare 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 reproductionbecause of the rocky and steep riverside terrain. Gmhateur
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 suppaateur
fishing in the region.

Batak reservoir

Monitoring was conducted at 4 different transects, observing the method for sampling
lakes/reservoirs (by positioning meshed nets of approximate length 50 m). Fpesges of free

living fish were caght in Batak reservoir, representatives of the Cyprinidae familyudd
(Scardinius erythrophthalmus), prussian carp (Carassius gibelio) and perch (Percafluviatilis). Ther:
were no fish of species like calf€yprinuscarpiq) sheatfish (Silurus glanis)zander (Sander
lucioperca) and otherén 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, itieat 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 fishingand 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 coastatB) m zone of the reservoir, which is a symptom of eutrophicati

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 functiaragg farms. Presence

of species like carp (Cyprinuscarpio), Prussian carp (Carassius gibelio),(Zamder lucioperca)
European perch (Percafluviatilis) and common bream (Abramis brama) was ascertained,
representative of which were caught during theshing 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 reservoieconomically 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 fishy activities in the reservoir. Major water level fluctuatientypical 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 reservddecause 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
¢CKS aLlSOASa O02YLRAAOGAZ2Y AY (GUKS 41 0SNJ o6l aAy
aquatory. The following fish species were found in the catches:

Species

Common roach| Rutilus rutilus

European percli 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 bambream. Pumpkinseed
(Lepomisgibbosus) was almost missing, though single specimens were caught in the bait nets usec
During the three expeditions species like Danube bleak, asp, sturgeon fish, sheatfish, grass carf
bighead carp, etc., were not among tleatches, 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 expens
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 gp 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 resexmeoesvisited, where

the fishfarming activities are focused mainly on breeding cyprinids in polyculture by a semi
intensive method. Certain issues were discussed with the reservoir lessees concerning yields pel
decare of the surface area, appropriate reskting 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, hoopetier of 23
cm and mesh size of 8 mm. The fyke nets were left in the water fa&61ours overnight.

Shirokolashka river

Four sections of the river were investigated for presence of crayfish (astacus astacus) at the
monitoring stations located in the areaf 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 crgfish.
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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 poterdi 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. Themwere 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 atp.m., which were the inspected at 7 a.m. on the
next day. Specimens of narremlawed crayfish (Astacus leptodactylus) and stone crayfish
(Austropotamobius torentium) were caught. This confirmed the presence of mixed (sympatric)
population in the reservio, 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 Natured WCN Red Listin the Data Deficient(DD) category; in the Intaational
Convention on the Conservation of European Wildlife and Natural HabBats (Conventioh ¢
Annex IlI; in Directive 92/43/EEC of the Cou@dlupcil Directive 92/43/EBQGor conservation of
natural habitats and wild flora and fauneldbitats Diective) ¢ Annex Il; irDirective 2006/105/EO

of the Council ¢ Annex V; in theLaw on Biological Diversityl BD ¢ Annex 2; in theLaw on
Fisheries and Aquaculture (LFA).

This document wagroduced with financial support of the BG02 "Integrated management of marine and inland waters" of the Financial Mechanis
of the European Economic Area

Thecontentsof this doementare the sole responsibility of the Beneficiand canunder no circumstancdse regarded as reflectinthe official
positonof the Financial Mechanism of the European Economic Area and the Programme Operator of P©oB@02 "Integrated manageemt of

marine and inland waters
Page65|



ICELAND
LIECHTENSTEIN
NORWAY

eed

ARLOLHL) frmouwisft ) csusful rsf1ffr Qrants
i {eut oL avul 20120009

Performance of investigative monitoring pragnme for assessment of pressure and impact of fish farming activities
on surface wat?@dles and actualization of the programme of measures in the River Basin Management Plan (RBMP) o
4

", &2 East Aegean River Basin Distrijil IRIS %
4 ©%ﬂ. FISHFARMING Sepch
IMAOBAUB TE OF fiskinies AND AQUAS g h Research Institute B E

B I S R (RN s
Wf@g

FINANCIAL MECHANISM OF THE EUROPEAN ECONOMIC AREA 20091 2014

({ :'/‘. w. / ‘

Narrow-clawed crayfistand stone crayfish from Batak reservoir

Koprinka reservoir

The investigation was performed in an area with coordinates No42 Q M ¢ PTMTTQ HP PHIE  (
to the two functioning cage farms.

Fifteen fyke nets were positioned in the reservoir, but noylish was caught in them.

Kardzhali reservoir

CKS Ay@SaidAaldrzy gl a LISNF2NX¥SR gAUGKAY (KS
I 2YYSNDSé 9hhs5 6Ly | Nby Qo %y ORRRRA YO 1 6aSYia
were positioned in the resepir 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 naolawed crayfish (>

250 pieces in each of the campaigns conducted) was caught. Field processing ofdineespe
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), Aundant 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 quaktyyell as for a more
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Sampling in-situ processingof the samplesand analysesof 21 monitoring stationsin the seven
water sites included in the project was performed in the course of conducting the three

monitoring campaigns

Tablel.15.1. Information about the accomplishednonitoring of waters and sediments.

Numberandtype of Monitoring
the samples stations Periodof
collectedduringthe . ) Purpose of sampling
three monitoring (res_ervowsl sampling
campaigns river)
SMALLSIZED RESERVOIRS
aY2ydzaKeé: N 1,2 July- November 2015 Determination of the water
- 6 samples of bottom content, active and
sediments exchangeable acidity, contentg
-c ot o "" of NH4N, NO3N and PO4.
Yl @1t b: N 1,2 July- November 2015 Determination of the water
- 6 samples of bottom content, active and exchange
sediments able acidity, conterg of NH4N,
- 6 samples of water NO3N andPO4P
DEEP RESERVOIRS
Gealyilz29 Y 1,2 July- November 2015 Determination of the water
reservoir¢ 6 samples content, active and
of bottom sediments exchangeable acidity, contentg
- 18 samples of water of NH4N, NO3N and PO4#
and total nitrogen.
G. FalF1é¢ NE 1 2 3nd4 | July-November 2015 Determination of the water
- 12 samples of content, active and
bottom sediments exchangeable acidity, contentg
- 24 samples of water of NH4N, NO3N and PO,
and total nitrogen.
aYZ2LINAY 1 FH 1, 2and3 | July-November 2015 Determination of the water
¢ 9 samples of content, active and
bottom sediments exchangeable acidity, contentg
- 27 samples of water of NH4N, NO3N and PO,
and total nitrogen.
& Y | NFitesehoir:A 1,2, 3and4 | July- November 2015 Determination of the water
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¢ 12 samples of content, active and
bottom sediments exchangeable acidity, contentg
- 36 samples of water of NH4N, NO3N and PO,
and total nitrogen.
RIVER
Shirokolashka river: | Station1, 2, | July- November 2015 Determination of the water
- 11 samples off 3and4 content, active and
bottom sediments exchangeable acidity, contentg
- 11 samples of water of NH4N, NO3N and PO,
and total nitrogen.

Thesamplesof bottom sedimentsfrom the river pointsindicatedin the Tablewere collectedusing
a combinedpiston corer for bottom, purchasedwith fundsfinancedunder the project, at depths
of 0-15 cmin PETpolyethylene terephthalatebanks ofL000 gcapacity

The samplesof bottom sedinents from the investigatedreservoirswere collectedusinga Birge
Ekmanbottom grab sampleduring the period in review

The sampleswere transferredand stored in PETbanksof 1000 gcapacity All the sampleswere
transportedoverice in solarproof cool boxesat a temperaturerangingin between2°, and10 .
to the Hydrochemistry laboratory of IFAPlovdiv Upon arrival of the samplesin the laboratory
freshtest sampleswere preparedfrom them for determinationof the humidity indicator.
Thesamplesof bottom sedimentsfrom the river andthe reservoirswere preparedfor testingthe
indicators2 through 7, indicatedin Table15.2, whereasthey were transferredinto glassvessels
and desiccatedto air dry condition at 10005°, in a drying machineThe dried sampleswere
groundinto particlesof sizedX H Y Y @

Tablel.152. Methods used for analyzing the bottom sediments.

No. Indicator Unit of Method
measure
1 Moisture % Gravimetric method
2 Active acidityo pH) h- “units | pH reading in water gtract by a
WTW/SETypeh ™~meter.
3 Exchangeable acidity -pH) h "units | pHreading in salted extra¢sediment

processing withlN solution of KCI)
usingWTW/SETypeh “meter

4 Organic nitrogen % Method of Kjeldahlupon mineraliza
tion with Selenium(Tomovet al.,
1999),usingsemiautomaticsystem
for analysef type DK6 for decont
positionand UDK132for distillation
(manufactured by ELFScientifica.
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5 Ammoniumnitrogen mgkg! | By spectrophotometry upon prior
extraction from the soil using 0.1 N
solutionof KCI.

6 Nitrate nitrogen Byspectrophotometry upon prior
mg.H extractionfrom the soilusing0.1 N
solution ofKC]

7 Phosphate phosphorus mg.100 ¢ | Double lactate method of Egner
Reem(Tomovet al., 1999)

The selection of monitoring points for bottom sedimentsand hydrochemistryin the surveyed
water siteswas compliedwith the monitoring of the hydrobiologicalparameters so samplesfor
both were extractedfrom identical places Thusthe required reliability and comparabilityof the
results obtained from chemical the analysisof basic indicators of the respective biological
elementsis ensured. Information about the point where monitoring has been performed is
provided hereinafter

Shirokolashkariver: three field expeditionswere carriedout in the period July¢ November2016
and atotal of 11 samplesof bottom sedimentsand 11 samplesof water from Shirokolashkaiver
were collected at the stations indicated in the tabl€he stations for sampling along the
Shirokolashkaiver togetherwith their maincharacteristicare specifiedin Tablel5.3
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Tablel.15.3. Charateristricof the samplingstationsalong Shirokolashkaiver

Station
designation

Description

Distancefrom
the trout farm

Picture

Stationl

(41°42.404°N)
(024°27.951°E)

Thestatonis locatedat
728 mabovesealevel on
the Shirokolashkaiver
upstreamof the P.A.LBG
trout farms Theriver bed
is approximately?2 mwide.
Runoff: natural,
undisturbed, with a
multitude of small pools
Thedominatingbottom
substrateis composedof
gravel and sandlhe
banksare slantingand
stone-covered Theplace
of samplingstation 1 is not
overshadowedThe speed
of the river current i9.4
m.s?t

Upstream of the
trout farm

Station2

(41°42.498°N)
(024°27.627°E)

Thestatonis locatedat

785 mabovesealevel on
the Shirokolashkaiver
immediatelybelowthe
P.A.L trout farm. The
bottom substrate is
composed of sand, gravel
and stonesThe speed of
the river current is0.2
m.s?

Downstreamof
the trout farm

Viewfrom afar
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Station3

(41°42.611°N)
(02427.088°E)

Thestationislocatedat
766 mabovesealeve in
proximityto a bridge The
bottom substrate is
composed of sand, gravel
and stonesThe speed of
the river current is0.4

At200 m
downstream of
the trout farm.

m.s?

Closewiew

#picture: éNastart trout farmson Shirokolashkaiver.

Selectiorand characterizatiorof the startionsin smalltsizedanddeepreservoirshasbeenmade
Smaltsizedreservoirs- oKonushx and aKavakat dams in the period JulyNovember 2016 one

field expeditionwas carried out for eachof the teo reservoirs A total of 12 samplesof bottom
sedimentsand 12 samplesof water were collected from the two reservoirsat the stations
indicatedin the teable Table 4 specifiesthe stationsfor samplingin the smaltsizedreservoirs
Konushand Kavaka including their basic characteristics

Tablel.15.4. Characteristicof the samplingstationsin the smallsizedreservoirs.

Designation of
the station

Description

Locaton of the
station

Picture

Konush reservoir

Station1

Thevillageof Konush
Plovdivmunicipality,
Plovdivdistrict.

In the middle of the
reservoirs
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Station2

Eastern part of the
reservoie ~
Vo h o

o x

Kavaka reservoir

Station1

Thevillageof Panicher;
Hissaryanunicipality,
Plovdiv district.

In the middle of the
reservoir.

Station2

Eastern part of the
reservoir

oKAVAKAreservoir
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Deep resenwirs: During the field expedition carried out in the reservoirsaTsankovKamaki X
oBatald Kopeinkax and oKardzhatk a total of 39 samplesof bottom sedimentswere collectedin
depth of 0-15 cmand 105 surfaceand depth water samples(1-15-40 m). Table 5 specifiesthe
stations for sampling in the large reservoirs ¢ dTsankovKamald ZBatald >Kopoinkax and
oKardzhatikreservoirsincludingtheir basiccharacteristics

Tablel.155. Descriptionof the samplingstationsin deepreservoirs.

Designation of Description Location of the :
: . Picture
the station stations
oT SANKOV KAMAIRESERVOIR

Station1 Thestationis locatedat Dam wall
(41°44.406°N) | 696 mabove sea level
(024°25.209'E)

Station2 Thestationis locatedat Tall
(41°46.279°°N) | 693m above sea level
(024°26.165'E)

dTsankov Kamakeservoir

oBATAKKRESERVOIR

Station1 Thestationislocatedat Nearthe damall
(Batak1l) 1113m above sea level
(42°00.877°°N)

(02411.948'E)
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Station 2
(Batak?2)
(41°57.371°N)
(024°10.948'E)

Thestationislocatedat
1116m above sea level

Next to the cages in
the ressirvoir.

Station3

C’) X * t ™ .
(41°57.965°N)
(024°12.390'E)

Thestationis locatedat
1117 mabove sea level

Near the tail of the
reservoir.

oBatakdreservoir

oKOPRINK&RE

SERVOIR

Station1
(42°36.960°°N)
(02918.361'E)

The station is located at
388m above sea level

At the side of the
dam wall.

Station2
(42°37.238™°N)
(02817.457°E)

The station is located at
390 m above sea level.

Next to the cages
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Station3
(42°37.310°N)
(029°16.409'E)

The station is located at
388 m above sea level.

Inflo of Tundzha
river.

oKARDZHAGRESERVOIR

Station1 Cages
(41°38.48™°N)

(025918.71™°E)

Station2 The station is located at | Cages

(41°38.367"N)
(02919.166"°E)

320 mabove sea level.

Station3
(41939.64°°N)
(029°16.40"°E)

The hamlet of
KhalactDere
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KardDhalireservoir¢ samplingusingproprietary catamaran

Sampling in Batak reservoir

5. Zooplankton' zoobenthos

Dependingon the specificityof the different typesof water sites¢ deepor shallowreservoirs two

different methodsof zooplanktonsamping have beenselected In shallowreservoirsthe method
includesfiltration of 50 litres of water from the surfacelayer usingan Apsteinnet for plankton
sampling In deep reservoirsthe method of vertical trawl in euphotic zoneswith &Jeddgtype

plankton nets of a 20 cm diameter of the openingswere used A standardmethod of laboratory
processingf zooplanktonwas applied (StandardOperatingProcedurefor ZooplanktonAnalysis-

EnvironmentalProtection AgencyUSA LG103, Revision03, February2003) adopted by the USA
Environmental Protection Agency The following structural parameters of zooplankton
communities CalanoidaCyclopoidanumericalratio, ZplBiomas&Chlaratio; Warwick ABCcurve

This document wagroduced with financial support of the BG02 "Integrated management of marine and inland waters" of the Financial Mechanis

of the European Economic Area

Thecontentsof this doementare the sole responsibility of the Beneficiand canunder no circumstancdse regarded as reflectinthe official
positonof the Financial Mechanism of the European Economic Area and the Programme Operator of P©oB@02 "Integrated manageemt of

marine and inland waters



ICELAND
LIECHTENSTEIN
NORWAY

eed

ARLGLUI] Jrmoum 50t ) rsusful rs{1dfr grants
i {eut oL avul 20120009

Performance of investigative monitoring pragnme for assessment of pressure and impact of fish farming activities
on surface wat?gdles and actualization of the programme of measures in the River Basin Management Plan (RBMP) o

—, B East Aegean River Basin Distri
6, fi [RIS *
g FISHFARMING 3EAEHN

BAAKAHI

FINANCIAL MECHANISM OF THE EUROPEAN ECONOMIC AREA 20091 2014

ﬂAOBAMB "'m FHERIES AND e

will be subjectedto correlation and regressionanalysiswith the index for assessmenbf the
trophic state of the water bodies, i.e. thelrophicStatelndex(Carlsonl977).

An element of the evaluation of the impact of trout aquaculture on the river will be the
assessmenbf the ecologicalstatus basedon the macromobenthoscommunities The Bulgarian
Biotic Index (BGBWill be used- an Express Method for Bioassessment of the Quality of Running
Waters- Comp.Rend.Bulg.Acad.Sci., 51, No 11/12:12(00acc.toUzunovet al. 1998.

Shirokolashkaiver

Kardzhalreservoir¢ samplingusingthe Konush reservoir
catamarammanufacturedfor the project

6. Phytoplankton

Thenumberandtype of collectedphytoplanktonsamplesthe numberof stations the period and
purposeof samplingare all specifiedn table 1.15.7. Thesamplesof phytoplanktonwere collected
usinga éDanislE type bathometerof 1200ml* capacity Plasticbanksof 1000ml capacitywere
used Thepreservationof the phytoplanktonsampleswas ac@mplishedusingformalin in utmost
concentrationof 4%. Upon standardprecipitation of over 48 hours the samples were decanted
and reduced to a volume @00 mit.
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The sampleswere stored in the Laboratory of Hydrobiology at the Institute of Fisheries and

Aquaculture in the city of Plovdiv

The collected sampleswere analyzedand an assessmenbf the taxonomic composition the
numberandthe biomassof phytoplanktonwasmade

Tablel.15.7. Stationsand phytoplankton samplesfrom the reservoirs

OF SAMPLES COLLECTED | (RESERVOIR{ ~ PERIOD OF SAMPLING
oKonuslg reservoir- 6 samples. 1,2 July- November 2015
oKavakareservoir- 6 samples. 1,2 July- November 2015
oTsankov Kamakreservoirsg 6 samples. 1,2 July- November 2015
oBatakdreservoirsg 11 samples. 1,2,3,4 July- November 2015
oKoprinkaireservoir¢ 9 samples MZ H | July- November 2015
oKardzhatkreservoir- 11 samples 1,2,3,4 July- November 2015

Sampling in deep reservoirs

Kardzhalreservowq phytoplanktonsampllngusmga proprletarycatamaran
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7. Pathogenic microorganisms

Along the Shirokolashkaiver 4 transectswere surveyed upstream of the trout farm, in the
vicinity of the trout farm, downstreamof the trout farm and at the mouth of Shirokolashkaiver.
Samplingwas done usingan electric fishing device (electrofishe) by coveringthe entire width of
the river. Wheneverthe width of the river proved to be too greatpartial samplingwas applied
alongone of the two river banks

At the time of the visitsto the reservoirsof TsankO\,Kamak Batak Koprinkaand Kardzhalclinical
analysesof the collectedichthyiologicmaterial and examinaton of the overall condition of fish
were conducted Fishwere examinedfor lesionsof the skin, gills, fins, symptoms of ascites,.etc
Onsite processingof the collected sampleswas carried out using the above method. Visual
examinationjust for corporal injuried lesionsand presenceof parasiteswas conducted but no
ichthyologicalmaterialwascollectedfor pathologicaknalyses

Fieldprocessingf samples

This includes determination of species counting weighing and measuring of individual
specimensas well as recording the obtained results in the field register

Specimengf the following fish specieswere found in the draught brown trout (Salmotrutta

fario), rainbow trout (Oncorhynchusmykis3 and Aegean barbel(Barbus peloponnesius
Characteization of the mentionedspeciesin terms of sizeand weght wasdone. Thewhole body

lengthis measuredfrom the snouttip to the end of the caudalfin or the so calledabsolutebody

lengthwith a precisionto 1 cmandthe minor length from the tip of the snoutto the front end of

the caudal fin The individual specimenswere weighed with an accuracyof one gram An

observationof the overallconditionand behaviorof fishin water wasmade- movement response
to externalirritants, etc., as well as clinical examinationfor skin lesions gills, fins, symptonsof

ascites etc. The sampleswere stored and transported not frozen but onice in cool bags at
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temperaturesranging fromZ . to 10 . within 24 hours after the catch thereofTheexaminations
madewere documentedby photographs

Processing of samples in laboratory conditions

Upon receipt of the material at the laboratory, the surface of fish bodies is disinfected with

antiseic solution and thereafter the abdominal wall is cut with sterile scissOeseis takennot

to perforate the organsin the pentoneal caV|ty and then fish are examined for anomalies

d|sco|orat|on¢e*a"'~"' m e m c h Oh*"'h"'_tx Qohe””"e
© AN " 7™ ch -7 e m T h&morrhag%wmors parasites h ° a

etc in the allmentarytract the Ilver float bladder, spleen kidneys heart, the musculaturefor

fluid in the body cavity. When making bacteriologich analysiscontamination with the normal

bacterial microflora presentin the surfacewater and the intestinal tract of the fish should be

avoided

In genera)] examinationof all tissuesis made but it is alwaysrecommendableto try a kidney
samplewhich allows reliable isolation of pathogensafter growing bacteriologicatultures This
methodis basedon creationof a rarefactiongradienton the surfaceof agarto obtainvisiblesingle
coloniesdevelopingat the end of the culturedline. All samplesare incubatedat a temperature of
H p €or a period ofl2- 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 emvnental status of water body
BG3MARG600141 Shirokolushka River before infusittnTisankov Kamaikeservoir In the course
of the studies conductedinderthe project, as well aaccording todata from ongoing control and
operational monitoring by the EE#bout the studied biological quality elements (macrophytes,
benthic macroinvertbrates) good ecological status sadentified. Interms of physicochemical
elements (nutrients) the condition is modemtso as a last check analysis has beéeme of the
biological element most sensitive tatrient 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 1392814 "Standard for routine sampling and preparation of
benthic diatoms from rivers and lakes" and BDS EN 14407: 2014 "Standard for the identjfication
enumeration of benthic diatom samples from rivers and lakedUREBPEANCOMMITEE FOR
STANDARTIZATIQRO1L4).

Assessment of environmental status for BQE "Phytobenthosthiedifferent types of rivers in
Bulgaria is performed on thbasis of thevalues of diatoms index for pollution IRSndice de
polluo-d Sy a A @dvd NEMRAGREF 198RvRIEL ET.A1999), which uses all diatom taxa set to
taxonomic species level, variety and shape founthensample. The index takes into account the
correlation between species composition and abundanc@&adillariophyceaalgae,while each
taxon is involved with thee indicators: relative abundance, indicator value and sensitivity to
contamination. For calculating the IPS, a specialized program is used for calculating diatoms
AYRAOSA& hecoRkeRAA2008),whild IPS can have values from 1 (most pollutedp0
(best condition). Interpretation of the results of the environmental statushef various types of
rivers in Bulgaria for biological quality element "phytobenthos"b&sed onusing typespecific
scale (Table. 1).

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

River type/IPS
Environmental status
R1 R2,R3 R4, R5 R7, R8, R10, R12, R1| R9, R11, R14 R15
Good 14<=IPS<1§ 13.5<=IPS<17.5 13<=IPS<17 10.5<=IPS<14.5 12<=IPS<1
Moderate 10<=IPS<14 9.5<=IPS<13.5 9<=|PS<13 7.5<=IPS<10.5| 8<=IPS<17
Poor 6<=IPS<10| 5.5<=IPS<9.5 5<=|PS<9 4.5<=IPS<7.5| 5<=IPS<8

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 chemicatioda and makingtable
preparations for microscopic analysis of diatom dancorcance with EN 13 946: 2014. Light
microscopicexaminationswere conductedusing an Amplival Carl Zeiss Jan&roscope with
immersion objective with magnification %200, 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 calculatedhesing
Omnidias progranme and an evaluation of &&for the biological quality element was made.
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Eleven laboratoryreports were prepared including taxonomic composition with corresponding
codes of taxa, relative abundance and environmental status assessment.

8.3. Results.

The analyzed eleven samples were codldcfrom four stationson the Shirokolashka River (river

type R3: Mountain rivers in Ecoregion 07) in July, September and October 2015, respectively three
samples from Station 1 (codeSh.st.1.220715; SH .st.1.160915 and Sh.st1.291015); three samples
from Station 2 (codesSh.st.2.220715; Sh.st.2.160915 and Sh.st2.2910h&e samples from
Station 3 (cods: 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 samptesmand to thename of

the river (Sh), the station (g. St.1) and date of samplingge220715).

The establishedange 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)cBlogi@l status , IPS indesalues , thecoefficientof the taxatolerant

to pollution %PT (% PollutionTolerantgK ¥1998) as well assaprobity, assesskeaccording to
HOFMANN (1994are indicatedin Table 2. All the samplesmalyzd show "Good" environmental
status of the rivern the four studied stations in July, September and October 204ble a
relative increasen the values othe indexis observediuring Septemberand October,whereasin
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 1 { Notes on species composition and environmental status

The coefficient %PT: % Pollutiomolerant (KELLY 1998) shg
that 13.8% of the identified taxa are tolerant to orga

Shirokolashka Rive pollution, whichiis indicaive of absence of significant pressu
Station 1 22.07.2015 | 15.6 | Good | in the surveyedpoint. Accordingo their saprobity the highes
Sh.St.1.220715 percentage of the ientified taxa assessed according
Il hCa! bb omdpdpnL 00 Pyiz 27F-
YyS&a2al LINRoO A O -mesosaprobiv.p:z | NB

The point with the lowest IPS index value. Toefficient %PT|
Shirokolashka Rive shows that 11.5% of the identified taxa are tolerant to orga

Station 1 16.09.2015 | 15.1 | Good po!lution, which indicates a_bsence o_f sigraint pressure_in the
point under survey Accordingto their saprobity the higheg
Sh.St.1.160915 percentage of the identified taxa are: 30% olygo
mesosaprobic and 20%ei -h -mesosaprobic.

Thecoefficient %PT shows tha4.9% of the identified taxa ar
tolerant to organic pollution, which indicates absence
Station 1 29.10.2015 | 16.7 | Good | significant pressure in the pointnder survey Accordingto
their saprobity the highest percentage of thédentified taxa

Sh.St.1.291015 I NB Y -hams&osapobic and 20%re olygoi -mesosaprobic

Shirokolashka Rive
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Thecoefficient%PT shows that 13.3% of the identified taxa
tolerant to organic pollution, which indicates absence amfy
Station 2 22.07.2015 | 16.1 | Good | significant pressurén the point under survey Accordingto
their saprobity the highest percentage of thdentified taxa

Sh.St.2.220715 are: 35% olygé -mesosaprobic and 188&#ei -"-mesosaprobic

Thecoefficient%PT shas that 9.2% of the identified taxa a|
tolerant to organic pollution, which indicates absence amfy
Station 2 16.09.2015 | 17.1 | Good | significant pressure in the poiminder survey Accordingto
their saprobity, 64% of theidentified taxa are olygé -

Sh.St.2.160915 mesosaprobic.

Shirokolashka Rive

The checkpoint with the highest index value IPS, w
Shirokolashka Rive approximatesoMaximunt 9 { doefficiEn§%PT shows thg

Station 2 29102015 | 17.2 | Good onl_y 3% c_)f the identified taxa are t_olerant to orga_nic poIIut_i
which indicates absence ahy significant pressure in the poil
Sh.St.2.291015 undersurvey Accordingo their saprobity 50% of thalentified
taxa are olyge -mesosaprobic and 28%ei -"-mesosaprobic.

Shirokolashka Rive The point is with tk highest value of theoefficient%PT: 21%
Station 3 22.07.2015 | 15.3 | Good | Of the identified taxa are tolerant to oegic pollution, viich is
indicative of lowpressureto moderate pressureesulting from

Sh.St.3.220715 organic pollution in the pointindersurvey

Thecoefficient%PT shows thdt3.9% of the identified taxa al
tolerant to organic pollution, which indicates absence asfy
Station 3 16.09.2015 | 15.5| Good | significant pressure in the poininder survey Accordingto
their saprobity 25.4% of thddentified taxa are olyge -

Sh.St.3.160915 mesosaprobic and 22%ei -h-mesosaprobic.

Shirokolashka Rive

Thecoefficient%PT shows that3.4% of the identified taxa al
tolerant to organic pollution, which indicates absenceaol
Station 3 29.10.2015 | 15.5| Good | significant pressure in the pointnder survey Accordingto
their saprobity over 60% of thé&lentified taxa are olyge -

Sh. $8.291015 Y8424l LINI arksdsaprofi |

Shirokolashka Rive

Thecoefficient%PT shows #t 17.7% of the assessed taxa
tolerant to organic pollution, which indicatefaint organic
Station 4 16.09.2015 | 15.3 | Good | pressure in the pointunder survey Accordingtp their
saprobity, over 50% of thedentified taxa are olyge -

Sh.St.4.160915 YS&2 4l LINI arksdsapropi |

Shirokolashka Rive

The coefficient %PT shows that9% of the assessed taxa|
tolerant to organic pollution, which indicates absenceaofy
Station 4 29.10.2015 | 16.3 | Good | significant organic pressure in the poininder survey
Accordingto their saprobly assessed according tdoFMANN

Sh.St.4.291015 (1994), 57% of thalentified taxa are olygé -mesosaprobic.

ShirokolashkaiRer
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8.4. Conclusion:

All surveyedstations along Shirokoashka River are in "Good" ecological status. Thera fent
pressure orthe phytobenthos communities in some of the surveyed points due to the presence
(over 10%) of orgnic pollution tolerant taxaBecause ofhe relatively intensive fish farming in the
catchment area of the riveroutine monitoring of the stationglongShirokolashka Riven terms

of BQE phytobenthos by sampling at least once a year during the monthslyand August is
recommended. Shirokolashka River belongs to river type R3 (Mountain Rie¥sgas sampling
for BQE "phytobenthos" in the spring, early summer or autumn would disglsbasic criteria
for assessment of pressure due to the relalyveigh water during these periods and development
of rheophilic (in fast flowig highly aerated water) and @philic taxa (at a lower temperature of

the water).

In conclusion, it can be stated that Shiradsiika River is slightly influenced by the prees of
fish-farming, but routine biomonitoring would detesiomedeviationof the values ofthe diatom
index IPS anthe environmental statugrom thosemeasuredunder the present project.

Monitoring checkpointupstream of the point ofdischargefrom

Gt[! . D¢

FTAAKFLRYRA

oDs 28 dBm O

Monitoring checkpointat the point of dischargefrom a t ! [
fishponds (Geogr. coordinates: N@2c Q p n nnveIm MHZ0d)

a.s.l.766 m)
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Quality elements

Quality elenents

1. Macrozoobentos

Bign X BIMaximum

1. Macrozoobentos

Bl¢ 3,5-n TS¢ Good

2. Macrophytes

Lack of Mph. (BQE not presented)

2. Macrophytes

R:16ny S H M T -Exellgnt D2

3. Phytobenthos (add. analysi

IPS1S¢ Good

3. Phytobenthos (add. analysig

IPS:1S¢c Goal

4. Ichthydauna

Unaffected ¢htyocenosis

4. Ichthydauna

Siginificant impact

5. Crayfish

Not identified

5. Crayfish

Not identified

6. Microorganisms

Deterioratedmicrobiologicaktatus
in terms of TVC 22C andgood to
satisfactory sanitary condition

6. Microorganisms

Deterioratedmicrobiologicaktatus
in terms of TVC 2%C andgood to
satisfactory sanitary condition

7. General Physiechemical
indicators

Average (Moderate)

7. General Physiechemical
indicators

Average (Moderate)

Environmental statu2015

Deviations from Good status:

Environmental statu2015

Deviations from Good status:
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