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SUMMARY  
 

This document provides an overview of a workshop, held in Wageningen, The Netherlands, between 

24th and 26th October, 2016, for work package 3 (WP3 – Environmental Risk Assessment (ERA) of 

potentially toxic substances) of the TAPAS project. The first aim of the workshop was to evaluate 

existing models for the environmental risk assessment of chemicals used in aquaculture in the EU 

(review; Task 3.1) and to design a strategy for their development and improvement. During the 

workshop the pros and cons of the modelling approaches described in the review were discussed 

and a set of modelling tools that better allow the evaluation of environmental impacts of chemical 

used with the current EU regulatory framework was selected. It was agreed that a key outcome of 

the WP3 modelling task is focussing the modelling on the sediment compartment and the 

development of effect modelling. A second aim of the workshop was to get an overview of the 

systems and facilities that the various TAPAS partners can provide for the (experimental) case 

studies to be used by the various work packages in the TAPAS project and to select specifically for 

WP 3 the four experimental sites that will be used to carry out experimental studies for the 

calibration and evaluation of the different components of the selected and improved modelling 

tools. It was concluded that it is vital to take in to account multiple stressors (e.g. chemical and 

nutrients combined). Therefore, modelling of exposure to chemicals together with nutrients is 

required. Close collaboration between WP3 (chemicals), WP5 (nutrients) and WP 7 (case studies) is 

needed and it was agreed to organise in conjunction with WP5 and WP 7 a meeting in early spring 

2017 to discuss and make detailed protocols in order to align the case study designs and 

experiments. 
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1. Introduction and agenda of the workshop 
 

1.1 Introduction 
 

Deliverable 3.2 (Workshop to evaluate existing models for the environmental risk assessment of 

chemicals used in aquaculture in the EU) is part of Task 3.2 of WP 3: The development of an 

improved modelling approach for the ERA of potentially toxic substances. 

The workshop was delayed by 1 month to allow participation from as many partners as possible.  

Also, this would provide the participants of the workshop more time to evaluate the review of 

environmental risk assessment models (Task and Deliverable 3.1). 

Task 3.2 is the development of an improved modelling approach for the ERA of potentially toxic 

substances. Partners involved are: ALT, IMDEA, PML (not present in workshop but will be contacted), 

HCMR and UOS. In addition, NIVA, UM, ABT will not be main partners but will contribute to the 

modelling strategy by participating in the workshop as well. DHI indicated that they can make and 

are willingly to make the following contribution to WP3 within their budget: DHI collects data from 

fish-farming ponds with different degree of re-circulation and biological treatments from various 

sites in Denmark. This includes also measurements of disinfectants and medicine (consumption, 

concentration in various compartments) enabling a mass balance of these toxicants. DHI can 

contribute with an exposure modelling study of these toxicants and the results can be included in 

the results of WP3. University of Stirling would provide input partly via PhD student funded by 

TAPAS.  

Prior to the workshop detailed information on each case study and the partner capabilities has been 

collected using a questionnaire (see Appendix 1). This will be used to inform discussion and help in 

deciding the particular case studies and ERA models to be used for work package 3. 

Alterra provided an introduction to the aims and goals of the workshop and the presentation can be 

found in Annex 1. 
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1.2 Agenda of the workshop 
 

The workshop has been organized by ALT in Wageningen from Monday 24 October to Wednesday 26 

October. The agenda of the workshop is given below: 

 

Monday 24 October 

12.00 – 13.00  Arrival and lunch 

13.00 – 13.30 Introduction to partners and work package and linkage between model 

development and case studies (Paul Van den Brink) 

13.30 – 14.00 Presentation ERA model review -  task 3.1 (Andreu Rico) 

14.00 – 16.30 Discussion on model gaps and linkage of models 

16.30 – 17.00 ASC data and model output needs (Ian Payne) 

19.00   Workshop dinner 

 

Tuesday 25 October 

9.00 – 10.00 Agreement on model development, coupling and design 

10.00 – 12.30 Division of work between partners and time planning 

12.30 – 13.30 Lunch 

13.30 – 15.00 Presentation of possible case study locations 

15.00 – 17.30 Discussion on case studies suitable for the work package 

 

Wednesday 26 October 

9.00 – 10.00 Selection of case study locations 

10.00 – 12.30 Discussion on planning of case studies (subgroups) 

12.30 – 13.30 Reporting back of case study locations and lunch 

13.30   Leave 
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2. Participants of the workshop 
 

The list of participants of the workshop is given in Table 1 and a scan of the attendance list is given in 

Annex 2. 

 

Table 1. List of participants of the TAPAS workshop to evaluate existing models for the environmental 

risk assessment of chemicals used in aquaculture in the EU (D3.2). 

 

Affiliation Name Email address Relevant for: 

Alterra, WUR (ALT) Paul van den Brink Paul.vandenbrink@wur.nl Modelling & case 
studies 

Alterra, WUR (ALT) Andreas Focks Andreas.Focks@wur.nl Modelling & case 
studies 

Alterra, WUR (ALT) Mechteld ter Horst Mechteld.terhorst@wur.nl Modelling & case 
studies 

IMDEA Andreu Rico andreu.rico@imdea.org Modelling & case 
studies 

University of Murcia 
(UM) 

Arnaldo Marin arnaldo@um.es Case studies 

NIVA Ailbhe Macken 
 

ailbhe.lisette.macken@niva.no  
 

Case studies 

Hellenic Centre for 
Marine Research 
(HCMR) 

Manolis Tsapakis  tsapakis@hcmr.gr Modelling & case 
studies 

Szent Istvan 
University (SZIU) 

Arpad Ferincz 
Gyöngyi Gazsi 
 

Ferincz.Arpad@mkk.szie.hu 
Gazsi.Gyongyi@mkk.szie.hu  
 

Case studies 

AquaBioTech 
(Malta) 

Tania Teixeira tpt@aquabt.com Case studies 

DHI Dorte Rasmussen dor@dhigroup.com Modelling  

University of Stirling 
(UOS) 

Trevor Telfer t.c.telfer@stir.ac.uk  Modelling & case 
studies 

University of Stirling 
(UOS) 

Lynne Falconer lynne.falconer1@stir.ac.uk 
 

Modelling & case 
studies 

ASC Ian Payne ai.payne88@gmail.com Data provision 

 

 

mailto:arnaldo@um.es
mailto:ailbhe.lisette.macken@niva.no
mailto:tsapakis@hcmr.gr
mailto:Ferincz.Arpad@mkk.szie.hu
mailto:Gazsi.Gyongyi@mkk.szie.hu
mailto:dor@dhigroup.com
mailto:t.c.telfer@stir.ac.uk
mailto:lynne.falconer1@stir.ac.uk


 
 This project has received funding from the EU 

H2020 research and innovation programme 

under Grant Agreement No 678396 
8 / 91 

 

 

 

Figure 1. Pictures of the participants taken during workshop 
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3. Selection of a (set of) modelling tool(s) for the Environmental Risk 

Assessment (ERA) of chemicals used in aquaculture in the EU 
 

3.1 Model review 
 

Starting point for the discussion on the selection of modelling tools for the ERA of chemicals used in 

aquaculture in the EU was the literature review of existing model for the ERA of potentially toxic 

compounds (Task 3.1). A summary of the review and possible discussion points for the workshop 

were presented by Dr. Andreu Rico using a power point presentation (Annex 3). 

 

3.2 Production systems selected for modelling 
 

First it was discussed and decided which production system to model.  For the marine environment 
net pens and cages are the most relevant systems. For the fresh water environment fish ponds are 
considered most relevant and preferably include different degrees of recirculation. Hatcheries were 
discussed as well, but it was concluded that they are too diverse for making a proper scenario and 
therefore less fit for modelling. 

Next for each system an inventory of existing models was made (Table 2) and pros and cons of 

existing models were discussed. 

The discussion resulted in two important outcomes: 

 

 

 

 

 

 

 

After this discussion, it was decided to proceed with the discussion on the case studies, because the 

selection of a suitable model is directly related to data for validation and parameterization of the 

models measured in the systems used for the case studies. 

 It is relevant consider multiple stressors – modelling of exposure to chemicals 

together with nutrients is required. Close collaboration between WP3 (chemicals) 

and WP5 (nutrients) is therefore needed. 

 There is no need to create scenarios for the different systems, because of the 

homogenous nature of aquaculture production practices used in the EU. Focus 

instead on testing whether the models work well in the different case-study 

locations and corresponding systems. 
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Table 2. Aquaculture systems selected for modelling of ERA 

 

Aquaculture 

systems 

Marine/fresh 

water 

Exposure Promising (existing) models 

Net pens and 
cages 

Marine 1. Application to water 
2. Feed application 
3. Antifouling 

1. Bath-auto 
2.  DEPOMOD – version 1: single site model;  DEPOMOD – version 2 

(called NewDEPOMOD - http://www.sams.ac.uk/kenny-
black/newdepomod. The link also includes a link to the 
NewDEPOMOD report which has information on the updated 
model.): large scale; 

3. MOM; MAMPEC (?);For non-local modelling, i.e. outside net pens 
and cages: MIKE (licence needed);                                                               
PML – matlab model(s): 
 
 FVCOM (Finite Volume Coastal Ocean Model), a hydrodynamic 

model that can be used to model residence times of pollutants 
from aquaculture activities, dispersion patterns etc.  

 For WP5, Ricardo from PML is using a shellfish model (shellsim) 
coupled to FVCOM-ERSEM. ERSEM (Earth and Regional Seas 
Ecosystem Model) is a lower trophic level ecosystem model. 
Ricardo will be able to provide any information on what is 
possible/not possible for WP3.  

 

Fish ponds Fresh water Water 
Mixed with feed 
 
(in Hungary antibiotics or anti 
parasites are not used profilactic, 
only to treat disease outbreaks 
according SZIU) 

ERA-AQUA for the fish pond (chemical mass/concentration in discharge) 
TOXSWA or MIKE for concentration in river 
 
AQUATOX  - both exposure and effects – large number of input parameters 
needed. 

 

http://www.sams.ac.uk/kenny-black/newdepomod
http://www.sams.ac.uk/kenny-black/newdepomod
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4. Experimental case studies  
 

 

To get a quick overview of the systems and facilities that the various TAPAS partners can provide for 

the (experimental) case studies to be used by the various work packages of TAPAS a questionnaire 

was developed. The questionnaire is a joint product of work packages 3, 4, 5, 6 and 7 

The work packages supporting this questionnaire will mainly use the results of the case studies for 

the parameterisation and validation of models and scenarios. 

For WPs 6 and 7, questions were included regarding site suitability for continuous optical 

registration of biogeochemical parameters, and questions regarding the uptake of products from 

Earth Observation.  

Annex 3  provides the questionnaire sent to the various TAPAS partners. During the workshop, UM, 

HCMR, ABT, NIVA and SZIU presented information about their case study sites using the 

questionnaire as a guideline. The presentations on the case study sites of the different TAPAS 

partners are given in Annex 4. After the presentations and corresponding discussions, an overview of 

the capacity (experience, facilities etc.) of the different partners was made (Table 3).  

 

Highlights of the discussion: 

 

 Fresh water fish ponds Hungary (SZIU):  

o Chemicals are seldomly applied, however antibiotics (and other toxicants as e.g. 

disinfectants) might enter the system via the manure that is brought into the pond 

for feeding the fish and improving microbiology.  

o Focus shifts to genetic resistance problem (check with EU if shift in focus is ok) 

 Marine net pens/cages in North sea – Norway (NIVA) 

o Use of copper based antifoulings and antiparasitics 

o Limited budget – what to do depends on the budget (consult options with Alterra) 

o Farmers are quite happy to cooperate and share information 

o MOM model is used (MAMPEC for the antifoulings ) 

https://www.deltares.nl/en/software/mampec/#7) 

 Marine net pens/cages in Mediterranean sea – Spain (UM)  

o Antibiotics are only used in case of an outbreak – it might be a problem to know 

exactly the dose and timing of an application 

o Copper based antifoulings 

o Farms are far away from the coast compared to Malta and Greece 

 Marine net pens/cages in Mediterranean sea – Malta (ABT)  

o Active ingredient of antifouling product used is not clear. It is not copper base, but a 

kind of paint; producer will not give the recipe. What to analyse? 

o Antibiotics are only used in case of an outbreak (fish are vaccinated)  
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 Marine net pens/cages in Mediterranean sea – Greece (HCMR)  

o Own model: MERAMOD and AIM model (Manolis will bring Andreas in contact with 

the person responsible for the AIM Model) 

o Good facilities for measuring, but help with the protocols is needed – idea launched: 

develop protocols: partners use the same protocols for the same jobs 

o Antibiotics are only used in case of an outbreak – farmers are happy to cooperate 

and thus willing to make a phone call to notify when they will apply the chemical. 

However acting quickly on such a notification (gathering a team and sending it off) is 

difficult for HCMR. 

o Copper based antifoulings 

 

 General 

o Key outcome of WP 3: effect modelling and focus on sediment  

o Budget/time for case studies in different work packages (3, 5, 6 and 7). It is difficult 

to determine how much is exactly available. Try to streamline this in the Brussels 

meeting in November (proposal of UOS). 
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Table 3. Capacity of the different TAPAS partners considering the case studies that are relevant for the modelling task in WP3  

features SZIU NIVA UM ABT HCMR 

System 

Fresh water  
Fish pond  
Hungary  
(carps) 

Marine 
Net pen/cages  
North sea 
Norway  
(salmon) 
 

Marine 
Net pen/cages 
Mediterranean sea 
Spain  
(seabass, seabream) 

 

Marine  
Net pen/cages 
Mediterranean sea 
Malta  
(seabass, seabream) 

 

Marine 
Net pen/cages 
Mediterranean sea 
Greece  
(seabass, seabream) 

Can you determine 
the dose and timing 
of the application 
during the study? 

Possibly (antibiotics enter the 
system via manure, would be 
wise to monitor antibiotic use 
in agricultural farms and 
residues in manure) 

Yes Possibly (very 
difficult at the 
moment). Perhaps 
base mass balances 
on annual loads. 

Possibly Yes 

Which chemicals are 
used? 

Antibiotics might enter the 
system via manure 
applications to increase the 
primary productivity of ponds 

- Sea lice treatments 
- Cu based 
antifouling 

- Cu based 
antifouling 
- Antibiotics 

- Antifouling 
- Formaldehide 

- Cu based 
antifouling 
- Antibiotics 

Do you apply 
models? 

No Yes (MOM) No No Yes (MERAMOD, 
AIM) 

Analytical capacity? 
+/- + - 

(ask for support from 
IMDEA) 

- 
(ask for support to 
other partners) 

+ 

Water quality + 
sediment? 

+ + + +/- + 

Time in project 
(months) 

WP3:  39 
WP5: - 
WP7:  36 

WP3:  4 
WP5:  4 
WP7:  6.5 
 
UOS PhD student 
attached to case 
study north sea. 

WP3:  16 
WP5: 27 
WP7:  - 

WP3:  12 
WP5: 7 
WP7:  10 

WP3:  18 
WP5: 18 
WP7:  22 

Toxicity testing? + +/-  + + - 
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5. Proposals for exposure and effect models and case study design  
 

During the workshop the most important features of the case studies including proposal for 

exposure and effect models to use were listed (Table 4). This was followed by a discussion on what 

would be needed considering additional mesocosm/laboratory tests and capacity (experience, 

facilities etc.) of partners (SZIU, UM, ABT, NIVA) for performing such tests (Table 5). 

 

 

Agreement:

ALT will organise a meeting in early spring 2017 (probably aligned with the Malta 

consortium meeting in March) to discuss and make detailed protocols in conjunction with 

WP5  and WP 7 to align everything. 
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Table 4. Relevant features of the case studies used for the modelling task in WP3  

features SZIU NIVA UM HCMR 

System 

Fresh water  
Fish pond  
Hungary  
(carp pond) 

Marine,  
Net pen/cages  
North sea 
Norway  
(salmon) 
 

Marine, 
Net pen/cages 
Mediterranean sea 
Spain 
 (seabream and seabass) 

 

Marine 
Net pen/cages 
Mediterranean sea 
Greece  
(seabream and seabass) 

What to assess? 
Antibiotic resistance 
enrichment of bacterial 
communities. 

Non target populations of 
invertebrates 

Non target populations of 
invertebrates/ biofilms  - 
antibiotics, cu? antifouling 

Non target populations of 
invertebrates/ biofilms  - 
antibiotics, cu? antifouling 

Exposure model 

ERA-AQUA and additional 
equations from Heuer et al. 
(2008)  
 

BathAuto (sus.solids – 
dispersion modelling by e.g. 
MIKE?) 
DEPOMOD v2 
MOM? 
MAMPEC for antifouling? 

MERAMOD local MERAMOD multi sites 
(incorporated in AIM) 

Target exposure 
concentration 

Water/sediment Sediment  Water/sediment Water/sediment 

Effect endpoint 

Enrichment of the frequency 
of resistant genes 
 

Long-term population effects 
(2-3 years) 
Abundance 
Nutrient effects  
IBM 

Invertebrate community Invertebrate community 

Effect models 
Dose-response (thresholds) 
Response community 

IBM Multi species model Multi species model 

Spatial/temporal 
components 

Pond 
Years (time step days) 

1 km2 (grids 10x10 m2), 
 1 year 
 

Fate and effects: 1x1 km2 
(resolution 50x50 m2) 
1 year 
 

Fate: 5x5 m2, but 
MERAMOD+AIM: 1x1 km2 

(resolution 50x50 m2) 
Effects: 1x1 km2 (resolution 
50x50 m2) 
1 year 
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features SZIU NIVA UM HCMR 

system 
Fresh water fish pond 
Hungary 

Marine, Net pen/cages North 
sea-Norway 
 

Marine, Net pen/cages 
Mediterranean sea-Spain 

 

Marine, Net pen/cages 
Mediterranean sea-Greece 

What needs to be 
measured in the 
field? 

Exposure in sediment 
(antibiotics concentration) 
qPCR with selection of genes 
marker for bacterial biomass 
like 16S rRNA 

Exposure in sediment (time 
and space) 
Abundance selected species 
Community? 

Effects: Invertebrate 
community gradient both 
inside and outside farm 
Fate: sediment traps, 
Water/sediment, biofilm 
 

Effects: Invertebrate 
community gradient both 
inside and outside farm 
Fate: sediment traps, 
Water/sediment, mussels 
 

     

comment 
 Antifouling modelling 

approach needed 
(MAMPEC?) 

Antifouling modelling 
approach needed 

Antifouling modelling 
approach needed 

ABT is not in the table because their focus is on the effect assessment in the lab. 
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Table 5. Relevant features of and partners’ capacity for performing additional (mesocosm/laboratory) studies needed to support the case studies that are 

used for the modelling task in WP3. ALTERRA and IMDEA will provide expertise and technical support the different studies when needed. 

features SZIU NIVA (? depends on budget 

available) 
UM ABT 

Chemicals antibiotics sea-lice treatments and 
copper  (antifouling)  
 

antibiotics  
copper  (antifouling) 

antibiotics  
copper  (antifouling) 

Additional 
stressors 

nutrients nutrients nutrients (feed) nutrients 

Species/endpoint Cyanobacteria (growth rate) 
Daphnia (immobilization, 
reproduction) 

Copepods (development 
endpoints) 
Lobster *(development 
endpoints) 
Oysters (biomarkers) 
Bivalves (development 
studies) 
 
* Lobsters (and other 
decapods) may require ethical 
approval, need to check this 
with the EU and national 
guidelines. 

Copper: 
Polichaeta (bioaccumulation, 
mortality) 
Amphipods (bioaccumulation, 
mortality) 
Bivalves  (bioaccumulation, 
mortality) 
 

 
Copper and antibiotics: 
Amphipods (indirect effect) 
Biofilm (indirect effect, 
community composition – 
functional groups) 
 
Micro/mesocosm 
(multispecies test) 
 

Sea orchids (settlement) 
Mussels (bioaccumulation, 
mortality – biomarkers) 
Amphipods (feeding, 
inhibition) 
 
Micro/mesocosm(multispecies 
test) 

Chemical 
analyses 

Yes (via service provision) Yes Copper – Yes 
Antibiotics – supported by ALT 
or IMDEA, when needed 
 

No, to be arranged (ALT) 

Exposure  water Sediment as much as possible Sediment (except biofilm) Water (single species) 
Sediment (mesocosms) 
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6. Other possible data sources to use for the WP3 modelling task 
 

Ian Payne of ASC was present to explain the work of ASC on aquaculture accreditation (Annex 5). 

ASC requires a number of data to be reported regularly during the productions cycles under 

certification. As a result, ASC owns a substantive dataset from the many aquaculture sectors 

throughout the world. WP3 and other WPs, will use the data relevant to EU aquaculture to underpin 

the data gathering and help assess the outcomes in terms of wider aquaculture accreditation. The 

data however will need processing into a usable form. Relevant data for the EU many relate to 

salmon and trout production. Main streams of data are show below and more details are given in 

Annex 6. 

Environmental data 
• Water quality – measures of N, P and O2 
• Sediment  (Chemical)– redox, sulphide 
• Sediment (biotic) – Shannon Weiner or indicator species 

 Health 
• Mortalities 
• Therapeutant and antibiotic use 

Feed 
• Feed efficiencies 
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Annex 1. Introduction by Prof. Paul van den Brink 
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Annex 2. List of attendance   
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Annex 3. Summary of the review of existing models for the 

environmental risk assessment of chemicals used in aquaculture in the 

EU 
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Annex 4. Questionnaire on the experimental case study sites 
 

Tools for Assessment and Planning of Aquaculture Sustainability 

 

QUESTIONNAIRE ON SITES FOR CASE STUDIES 

 

Contributing Authors:  

Mechteld ter Horst (ALT), Paul van den Brink (ALT), Andreu Rico (IMDEA), Annelies 

Hommersom (WI), Lynne Falconer (UOS), Trever Telfer (UOS), Stefano Ciavatta (PML), Stefan 

Simis (PML), Trine Dale (NIVA), Tamas Bardocz (ABT). 

 

Table 1: History of changes 

 

 

 

SHORT TITLE: TAPAS 

COORDINATOR: Prof. Trevor Telfer 

ORGANISATION: University of STIRLING, UK 

TOPIC: H2020- SFS-11b-2015 

PROJECT NUMBER: 678396 

Ver Date Changes Author 

0.1 12-05-2016 First draft Mechteld ter Horst (ALT) 
Paul van den Brink (ALT) 
Andreu Rico (IMDEA) 

0.2 20-05-2016 Add questions relevant to EO and in situ optical data 

gathering (WP6/7) 

Annelies Hommersom (WI) 

0.3 24-05-2015 review / edits Lynne Falconer (UOS),  
Trevor Telfer (UOS) 

0.4 27-05-2015 
01-06-2016 

review / edits Stefano Ciavatta (PML), 

Stefan Simis (PML) 

0.5 14-06-2016 Second draft – taking into account review / edits of 
TAPAS partners incl. comments send by email 

Mechteld ter Horst (ALT) 

0.6 14-06-2016 review / edits Annelies Hommersom (WI) 

0.7 15-06-2016 review / edits Stefan Simis (PML) 

0.8 15-06-2016 review / edits Lynne Falconer (UOS) 

0.9 16-06-2016 Third draft – taking into account review / edits of 
TAPAS partners incl. comments send by email – using 
TAPAS template 

Mechteld ter Horst (ALT) 

1.0 20-06-2016 review / edits Lynne Falconer (UOS) 
Mechteld ter Horst (ALT) 

1.1 21-06-2016 Release Mechteld ter Horst (ALT) 
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This questionnaire is a joint product of work packages 3, 4, 5, 6 and 7.  The aim of this questionnaire 

is to quickly get an overview of the systems and facilities that the various TAPAS partners can 

provide for the (experimental) case studies to be used by the various TAPAS WPs. The work packages 

supporting this questionnaire will mainly use the results of the case studies for the parameterisation 

and validation of models and scenarios. 

For WPs 6 and 7, this inventory includes questions regarding site suitability for continuous optical 

registration of biogeochemical parameters, and questions regarding the uptake of products from 

Earth Observation.  

Note that there is one questionnaire for marine systems and one questionnaire for fresh water 

systems. 

 

This questionnaire is sent to the TAPAS partners who will run (or indicated they would like to run) a 

case study. The contact persons addressed are specified in Table 2. 

 

Please complete the following tables with contact information, and the tables below regarding your 

study site. Please return your completed questionnaire by email to mechteld.terhorst@wur.nl by 1 

September 2016.   

mailto:mechteld.terhorst@wur.nl
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Table 2 List of (possible) case study sites and corresponding contact persons of the various 

TAPAS partners who will run (or indicated they would like to run) a case study 

Location  Type of 
system 

Partner Contact 
person 

Email address 

Western Channel, UK 
(Earth Observation 
reference site) 

coastal marine PML Stefan Simis stsi@pml.ac.uk 

Lyme Bay, UK coastal marine PML Ricardo Torres rito@pml.ac.uk 

Eastern 
Mediterranean 
Aegean Sea 

marine HCMR Manolis 
Tsapakis 

tsapakis@hcmr.gr 

Central 
Mediterranean 

marine  
(possibly IMTA 
system) 

ABT Tamas Bardocz thb@aquabt.com 

Western 
Mediterranean 

marine UM Arnaldo Marin arnaldo@um.es 

Western Norway, 
Hardangerfjorden 

marine NIVA Trine Dale trine.dale@niva.no 

Loire estuary marine UN Laurent Barille Laurent.Barille@univ-
nantes.fr 

Clews Bay  marine (IMTA 
system) 

MI/UOS Dave Jackson Dave.Jackson@marine.ie 

FREA ponds 
Denmark 

freshwater 
ponds   

DHI Anne Lise 
Middelboe 

AMI@dhigroup.com 

Carp ponds in 
Hungary 

freshwater 
ponds 

SZIU Arpad Ferincz Ferincz.Arpad@mkk.szie.hu 

Salmonid farms in 
Scotland 

freshwater 
lochs   

UOS Trevor Telfer t.c.telfer@stir.ac.uk 

 

 

mailto:stsi@pml.ac.uk
mailto:tsapakis@hcmr.gr
mailto:thb@aquabt.com
mailto:arnaldo@um.es
mailto:trine.dale@niva.no
mailto:Laurent.Barille@univ-nantes.fr
mailto:Laurent.Barille@univ-nantes.fr
mailto:Dave.Jackson@marine.ie
mailto:AMI@dhigroup.com
mailto:Ferincz.Arpad@mkk.szie.hu
mailto:t.c.telfer@stir.ac.uk
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Case study questionnaire 
 

Contact details: 

Name of Institute   

Name and function of 
Contact Person 
 

 

Contact Details (email, 
phone number) 
 

 

Name of study area 
 

 

Location of the study area   d.ddd latitude, d.ddd longitude 

 

Marine or Freshwater?  Marine 
 Freshwater 
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Study Site Questionnaire (Marine): 

Site characteristics 

Name of the site 
 
 

 

Location of the site (if possible include a 
small map). 
 

d.ddd latitude, d.ddd longitude 

 

Commercial farm or research site? 
 

 Commercial farm 
 Research site 

 

Min / Max / Average distance to coast. 
 

 

Min / Max / Average water depth. 
 

 

Name / variety of aquaculture species 
 

 

Brief description of production system and 
scale. 
 

 

How long has the site been in use for 
aquaculture? 
 

 

Are there any agreements with the farmers 
that we can take samples from the study 
area?  
 
Please indicate how many farmers and if 
possible the name of the farm/owner of the 
farm. 
 

 

Are there any other kinds of permissions 
required to take samples in the study area? 
 

 

Are there any protected areas in the 
surrounding of the study area (Natura 2000 
or similar)? 
 

 

Auxiliary information sources 

Which hydrological information of the area 
(waves, tides...) is available? 
 
Please provide source and/or contact email. 
 

 

Which biological information of the area  
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(type of sea bed, benthic fauna...) is 
available? 
 
Please provide source and/or contact email. 
 

Which meteorological information of the 
area (wind speed, air temperature...) is 
available? 
 
Please provide source and/or contact email. 
 

 

Do you regularly collect and analyse water 
and sediment samples? 
Please list the parameters (and how often):  
 
 
 
 
 
 
 
 
 
 
 

YES / NO 
 
If YES, check tick box if parameter is regularly 
collected and analysed. 
 

 chlorophyll-a 
 phytoplankton Cell counts 

 daily water temperature 
 suspended matter 

 turbidity 
 pH 
 transparency (Secchi depth) 
 nutrients – specify : 

 
 

 toxic chemicals – specify : 
 
 

 More? Please specify: ….. 
 
 
Frequency: 

 Daily 

 Weekly 
 Monthly  

 Other: …. 
 

Do you have datasets for previous years? 
Please provide information:   
 
-which parameters? 
-please provide a link to the data source 
and/or contact email 
 

YES/NO 
If YES, specify parameters, observation period, 
frequency: 

Do you have information available on the 
bathymetry of the study area?  
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Please provide sources and/or contact 
email. 
 

Which water quality data is available from 
dedicated cruises/projects?  
 
Please specify sources and contact details 
(e.g. samples from a  scientific investigation  

 

Sampling capability – toxic chemicals 

What potentially toxic chemicals are applied 
and what is their mode of application? 
 

 
 

Do you, as a TAPAS partner, have the 
facilities, capacity and resources to analyse 
these chemicals in water and sediment 
samples and in biota? 

 
 toxic chemicals applied (water) 

 toxic chemicals applied (sediment) 
 toxic chemicals applied (biota) 

 

Sampling capability - biogeochemical parameters 

Do you, as a TAPAS partner, have an 
analytical lab capable of measuring, 
biogeochemical parameters (e.g. 
chlorophyll-a, suspended matter...) from 
water and sediment samples? 

 
 chlorophyll-a 
 phytoplankton Cell counts 

 suspended matter 
 organic carbon content sediment 
 turbidity 

 transparency 
 pH 
 More? Please specify: …. 

 
 

Do you, as a TAPAS partner, have the 
capacity (time, manpower, funding) to take 
and analyse these samples? 

 
 chlorophyll-a 
 phytoplankton Cell counts 
 suspended matter 
 organic carbon content sediment 
 turbidity 
 transparency 
 pH 
 More? Please specify: …. 

 
 

Sampling capability - nutrients 

Do you, as a TAPAS partner, have the 
facilities, capacity and resources to analyse 
nutrients in feed (if it is a fed aquaculture 
system), water and sediment samples? 

 

 Feed: Carbon content  
 Feed: Nitrogen content  

 Feed: Phosphorus content 
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Please note this data will have to be 
collected at multiple locations (e.g. an 
environmental gradient) 

 Water: Carbon (e.g. CO2, DOC) 

 Water: Nitrogen (e.g. TN, NO3, NO2, NH3)  
 Water: Phosphorus (e.g. TP, PO4)  
 Sediment: Carbon content 
 Sediment: Nitrogen  content 

 Sediment: Phosphorus content 
 Collection of benthic macrofauna 
 Identification of benthic macrofauna 

(abundance and biomass of each species per 
m2) 

 More? Please specify: …. 
 
 

Sampling capability - General 

Do you, as a TAPAS partner, have the 
equipment required and capacity to collect 
current (hydrography) data for waste 
dispersion models? 
 

 Currents (hydrography) 
 

Do you have access to infrastructure and 
consumables required for sampling? 
 
Please describe what is available. 
 

 

Is there a preferred season for sampling? 
Please provide the reason for this, and the 
relevant period. 
 

 

When will data collection be able to start at 
the site? 
 

 

Is there any priority on the chemical(s) and 
nutrients (carbon, nitrogen, phosphorus) to 
be evaluated and the biological endpoints 
that are to be monitored? 
 

 

WP 6/7 specific 

Are there any clear data gaps that we could 
try to fill by monitoring or sampling? 
 
Please specify on which parameters data 
gaps exist. 
 

 

Are you interested to install an EcoWatch 
with a meteo-station at the site? (see note 
at the end of this questionnaire *)   
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Would your work benefit from remotely 
sensed observations of optical and 
biogeochemical Please specify time window, 
spatial resolution, frequency per desired 
parameter. 
 

Parameter Spatial resolution 
(select as 
required)* 

Tick box if 
requested 

Water surface 
temperature 

1 km   

Transparency 
(Kd) 

300 m / 1 km   

Turbidity 10 m / 300 m / 1 
km  

  

Suspended 
matter 

10 m/ 300 m / 1km   

Chlorophyll-a 10 m/ 300 m / 1km    

Phycocyanin 300 m / 1 km   
Cyanobacteria 
scums 

10 m / 300 m   

Floating 
vegetation 

10 m / 300 m   

 
*10-m resolution products are limited to within 50km from 
the continent and being developed for Sentinel-2. These 
are not operationally available products yet. For some 
parameters, reduction of the spatial resolution may be 
required (e.g. 50 m instead of 10 m) 

 
 

Would your work benefit from model 
outputs of marine variables (e.g. 
phytoplankton biomass, nutrient 
concentrations, particulate organic matter, 
velocity fields …)? If yes, please specify time 
window, resolution, frequency. 
 

 

Other comments:  
 
 
 
 
 

 

* The EcoWatch is an optical instrument, which semi-continuously takes measurements that can be used to 

derive Chl-a, SPM, absorption by humic and fulvic acids (also referred to as CDOM or yellow substances), Kd, 

turbidity, and phycocyanin (pigment present in cyanobacteria). A meteo station is attached , which measures 

wind and temperature. The spectral measurements further support atmospheric correction of satellite data. 

The EcoWatch requires a stable pole or platform above the water (and waves) for construction. Because the 

measurements are optical, the site should have not bottom visibility. The observed area (one to a few square 
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meters water surface, depending on mounting height) should be free of other substances, such as 

macrophytes, cages etc. There should not be anything blocking the light from above (trees, buildings). A solar 

panel is used for power. Where a mobile network is present, measurements are sent to a central database. 

Maintenance should include regular cleaning of optical surfaces. 

There are three instruments available during the project (from spring 2017 onwards). Some partners already 

indicated their interest. Yearly shifts are possible.  
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Study Site Questionnaire (Freshwater): 

Site characteristics 

Name of the site. 
 
 

 

Location of the site (if possible include a 
small map). 
 

d.ddd latitude, d.ddd longitude 

 

Commercial farm or research site? 
 

 Commercial farms 
 Research site 
  

Name / variety of aquaculture species. 
 
 

 

Brief description of production system and 
scale. 
 

 

How long has the site been in use for 
aquaculture? 
 

 

Are there any agreements with the farmers 
that we can take samples from the study 
area?  
 
Please indicate how many farmers and if 
possible the name of the farm/owner of the 
farm. 
 

 
 

Are there any other kinds of permissions 
required to take samples in the study area? 
 

 

Are there any protected areas in the 
surrounding of the farms (Natura 2000 or 
similar)? 
 

 

Auxiliary information sources 

Is information on the water discharge rates 
of the farms in the study area available?  
 
What is the water discharge mode (e.g. 
pumping...)?  
 
Please provide source and/or contact email. 
 

 

In case relevant - please describe the 
aquatic ecosystems receiving effluent 

 



 
 
 
 
 
 
 This project has received funding from the EU 

H2020 research and innovation programme 

under Grant Agreement No 678396 
49 / 91 

 

discharges from the farms (e.g. lake or a 
river, size of the system, min/max water 
depth, min/max flow rates). 
 

Which biological information of the aquatic 
ecosystems surrounding the farms (water 
quality parameters, benthic fauna...) is 
available? 
 
Please provide source and/or contact email. 
 

 

Which meteorological information of the 
area (wind speed, air temperature...) is 
available? 
 
Please provide source and/or contact email. 
 

 

Do you regularly collect and analyse water 
and sediment samples? 
 
Please list the parameters (and how often):  
 
 
 
 
 
 
 
 
 
 
 

 
If YES, check tick box if parameter is regularly 
collected and analysed. 
 

 chlorophyll-a 
 phytoplankton cell counts 
 daily water temperature 
 suspended matter 
 organic carbon content sediment 
 turbidity 

 transparency 
 pH 

 electric conductivity 
 alkalinity 
 bulk density sediment 
 nutrients – specify which ones: Total 

Phosphorus 
 
 

 any toxic chemicals – specify which ones: 
 
 

 More? Please specify: …. 
 
 
Frequency: 

 Daily 
 Weekly 
 Monthly 
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 Other: 
 
 

Do you have datasets for previous years? 
Please provide information: 
-which parameters? 
-please provide a link to the data source or 
contact email 
 

 
 
If YES, Please provide information 
 
 

Which water quality data is available from 
dedicated cruises/projects?  
 
Please specify sources and contact details 
(e.g. samples from a  scientific investigation) 
 

 

Sampling capability – toxic chemicals (WP3) 

What potentially toxic chemicals are applied 
and what is the mode of application? 
 

 
 
 
 

Do you, as a TAPAS partner, have the 
facilities, capacity and resources to analyse 
these chemicals in water and sediment 
samples and in biota? 

 
 toxic chemicals applied (water) 

 toxic chemicals applied (sediment) 
 toxic chemicals applied (biota) 

 
 

Sampling capability - biogeochemical parameters 

Do you, as a TAPAS partner, have an 
analytical lab capable of measuring, 
biogeochemical parameters (chlorophyll-a, 
suspended matter) from water and 
sediment samples? 

 

 chlorophyll-a 
 phytoplankton cell counts 

 suspended matter 
 turbidity 

 organic carbon sediment 
 pH 
 electric conductivity 
 alkalinity 
 bulk density sediment 
 More? Please specify: …. 

 
 
 

Do you, as a TAPAS partner, have the 
capacity (time, manpower, funding) to take 
and analyse these samples? 

 
 chlorophyll-a 
 phytoplankton Cell counts 
 suspended matter 
 turbidity 
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 organic carbon sediment 

 pH 
 electric conductivity 
 alkalinity 
 bulk density & porosity sediment** 

 More? Please specify: …. 
 
** not measured directly: see for instance 
http://edepot.wur.nl/340781 for a possible method 

 

Sampling capability – nutrients (WP5) 

Do you, as a TAPAS partner, have the 
facilities, capacity and resources to analyse 
nutrients in feed (if it is a fed aquaculture 
system), water and sediment samples? 

 

 Feed: Carbon content  
 Feed: Nitrogen content  
 Feed: Phosphorus content 
 Water: Carbon (e.g. CO2, DOC) 
 Water: Nitrogen (e.g. TN, NO3, NO2, NH3)  
 Water: Phosphorus (e.g. TP, PO4)  
 Sediment: Carbon content 
 Sediment: Nitrogen  content 

 Sediment: Phosphorus content 
 Collection of benthic macrofauna 
 Identification of benthic macrofauna 
 More? Please specify: …. 

 
 

Sampling capability - General 

Do you have access to infrastructure and 
consumables required for sampling? 
Please describe what is available. 
 

 

Is there a preferred season for sampling? 
Please provide the reason for this, and the 
relevant period. 
 

 
 
 

When will data collection be able to start at 
the site? 
 

 

Is there any priority on the chemical(s) and 
nutrients (carbon, nitrogen, phosphorus) to 
be evaluated and the biological endpoints 
that are to be monitored? 
 

 
 
 
 

WP 6/7 specific 

Are there any clear data gaps that we could 
try to fill by monitoring or sampling? 

 

http://edepot.wur.nl/340781
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Please specify on which parameters data 
gaps exist. 
 

Are you interested to install an EcoWatch 
with a meteo-station at the site? (see note 
at the end of this questionnaire *)   
 

 

Would your work benefit from remotely 
sensed observations of optical and 
biogeochemical Please specify time window, 
spatial resolution, frequency per desired 
parameter. 
Note that the resolution should be fine 
enough for the site: multiple pixels are 
needed to cover the water surface. 
 
 

Parameter Spatial resolution 
(select as required)* 

Tick box if 
requested 

Water surface 
temperature 

1 km   

Transparency 
(Kd) 

300 m / 1 km   

Turbidity 10 m    

Suspended 
matter 

10 m   

Chlorophyll-a 10 m    

Phycocyanin 300 m / 1 km   

Cyanobacteria 
scums 

10 m   

Floating 
Vegetation 

10 m / 300 m   

 
*10-m resolution products are limited to within 50km from 
the continent and being developed for Sentinel-2. These 
are not operationally available products yet. For some 
parameters, reduction of the spatial resolution may be 
required (e.g. 50 m instead of 10 m) 

 

Would your work benefit from model 
outputs of marine variables (e.g. 
phytoplankton biomass, nutrient 
concentrations, particulate organic matter, 
velocity fields …)?  
 
If yes, please specify time window, 
resolution, frequency. 
 

  

Other comments: 
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* The EcoWatch is an optical instrument, which semi-continuously takes measurements that can be used to 

derive Chl-a, SPM, absorption by humic and fulvic acids (also referred to as CDOM or yellow substances), Kd, 

turbidity, and phycocyanin (pigment present in cyanobacteria). A meteo station is attached , which measures 

wind and temperature. The spectral measurements further support atmospheric correction of satellite data. 

The EcoWatch requires a stable pole or platform above the water (and waves) for construction. Because the 

measurements are optical, the site should have not bottom visibility. The observed area (one to a few square 

meters water surface, depending on mounting height) should be free of other substances, such as 

macrophytes, cages etc. There should not be anything blocking the light from above (trees, buildings). A solar 

panel is used for power. Where a mobile network is present, measurements are sent to a central database. 

Maintenance should include regular cleaning of optical surfaces. 

There are three instruments available during the project (from spring 2017 onwards). Some partners already 

indicated their interest. Yearly shifts are possible.  
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Annex 5. Power point presentations of the various partners on the 

experimental case study sites 
 

SZIU (fresh water fish ponds Hungary) 
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NIVA (Marine net pens/cages North sea - Norway) 
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UM (Marine net pens/cages Mediterranean sea - Spain) 
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ABT (Marine net pens/cages Mediterranean sea - Malta) 
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HCMR (Marine net pens/cages Mediterranean sea - Greece) 
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Annex 6. Power point presentation of ASC 
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Annex 7. ASC Reported Data Series (provided by ASC) 
 

Scope of ASC reported data 
As part of its commitment to transparency ASC requires a number of data to be reported regularly 
during the productions cycles under certification. There are now at least 200 salmon farms under the 
process in all the salmon producing regions, principally: 

- Norway 
- Faeroes 
- Scotland 
- Ireland 
- Western Canada 
- Chile 

All are required to submit data which therefore provides a comparative global data set. 
The data lines collected are summarised below segregated into related groups: 

- Chemical and faunal indicators of sediment 
- Chemical indicators of water quality 
- Sea lice and parasiticide treatment 
- Fish health 
- Fish feeding efficiencies 

There is also the production information, eg. duration of cycle, harvest value (mt) 
The protocols for sampling are also provided. In addition, there have been ad hoc data collections 
particularly in the areas of parasiticide treatments and N/P water monitoring. 
These data series need compiling, checking and articulating.  
  

1. Chemical and faunal indictors of sediment and water 
 

        Parameter 
 

   Units   Frequency 

Sediment indicators 

 Redox potential  mV  Per Production cycle 

 Sulphide µMoles/l Per Production cycle 

 Shannon Wiener Index score Per Production cycle 

 Total macrofaunal taxa  #pollution  
indicators 

Per Production cycle 

 Cu if used in treatment      µg/g Per Production cycle 

Water quality indicators 

 Average DO satn       % weekly 

 Temp and salinity 0C/ppt weekly 

 * Monitoring TN, NH4, NO3      µg/ltr weekly 

 * Monitoring TP, Ortho P      µg/ltr weekly 

 Mass balance BOD      Kg O2 Production cycle 

* Largely only available for farms in Chile 
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Protocols 

Sampling Framework – the AZE 
To create the sampling framework for all the above the farm must calculate or model the Allowable 
Zone of Effect (AZE) around the pen array within which some chemical impact may be detectable. 
This is approximately 25m around the edge of the array but my be modelled more realistically with 
AUTODEPOMOD or similar. 
Duplicates of 9 samples (=18) are taken at specified position in and around the AZE with one being a 
reference sample from similar sediments beyond the influence of the farm. There should be no 
significant difference between the samples at the edge of the AZE and the reference site. 
The measurements are taken from core or grab samples below and around the AZE. 
This framework applies to all sediment monitoring 

 

Protocol for sampling dissolved oxygen  
DO, salinity and temperature shall be measured twice daily (proposed at 6 am and 3 pm, but with 
recognition that this will vary depending on region and operational practices). Percent saturation 
shall be calculated for each sample from the data and a weekly average percent saturation shall 
result. A minimal amount of missed samples due to extreme weather conditions will be considered 
acceptable.  
DO shall be measured at a depth of five meters at a location where the conditions of the water will 
be similar to those the fish experience. Measurements shall be taken at the same location, recorded 
with GPS, at the same time to allow for comparison between days. Weekly averages shall be 
calculated and remain at or above 70 percent saturation. Should a farm not meet the minimum 70 
percent weekly average saturation requirement, the farm must demonstrate the consistency of 
percent saturation with a reference site. The reference site shall be at least 500 meters from the 
edge of the net pen array, in a location that is understood to follow similar patterns in upwelling to 
the farm site and is not influenced by nutrient inputs from anthropogenic causes including 
aquaculture, agricultural runoff or nutrient releases from coastal communities.    

 

Protocol for sampling water nitrogen and phosphorous 
 Farms are required to monitor nitrogen and phosphorous levels on the farm and at reference sites. 
Farms shall monitor total N, NH4, NO3, total P and Ortho-P in the water column. Monitoring of 
nitrogen and phosphorous shall follow the following methodology or an equivalent:   

issolved) sampling shall be conducted at a depth equivalent to mid-cage depth 
within and near the centre of the net pen array, at the same depth (5 meters) from the outside edge 
of the net pen array along the predominant current direction, at the same depth (50 meters) from 
the outside edge of the net pen array along the predominant current direction and at a similar depth 
at a nearby reference site shown to be beyond the influence of the farm (minimum separation 
distance of 500 meters from the net pen array).  

should be placed in clear plastic bottles, placed on ice and in a cooler, and analyzed within 48 hours. 
Ideally, analyses shall be done by a private (third-party) laboratory following standard methods.  

 

Method for mass balance calculation of BOD 
BOD calculated as: ((total N in feed – total N in fish)*4.57) + ((total C in feed – total C in fish)*2.67). 
Multipliers are empirical values of the oxygen equivalents for the preak down of N and C containing 
products. A farm may deduct N or C that is captured, filtered or absorbed through approaches such 
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as IMTA or through direct collection of nutrient wasted. In this equation, “fish” refers to harvested 
fish. Reference for calculation methodology: Boyd C. 2009. Estimating mechanical aeration 
requirement in shrimp ponds from the oxygen demand of feed. In: Proceedings of the World 
Aquaculture Society Meeting; Sept 25-29, 2009; VeraCruz, Mexico. And: Global Aquaculture 
Performance Index BOD calculation methodology available at http://web.uvic.ca/~gapi/explore-
gapi/bod.html 
 

2. Sea lice and parasiticide treatment 
 

         Parameter 
 

   Units   Frequency 

Sea lice 

 Max lice load for ABM* number annual 

 On farm lice levels number weekly 

Parasiticide use 

 Treatment frequency Number Production cycle 

 Agents/treatment Names Production cycle 

* ABM – Area Based Management scheme 

 

Protocol for Setting and revising ABM lice loads and on-farm lice levels  
The ABM scheme must set a maximum lice load. A core purpose of this requirement is to be able to 
see the potential cumulative infection pressure from on-farm lice, expressed as the number of 
mature female lice on all farms in the scheme. This “total load” figure is a better reflection of the 
potential risks to wild populations than on-farm lice levels, measured as lice per farmed fish.  
An ABM scheme shall initially set this total load figure based on the regulatory obligations of the 
jurisdiction in which it operates and the results of any wild monitoring done to date. In practice, 
this would mean that farms in most ABM schemes would take the on-farm lice levels they are 
required to achieve by regulators, and multiply them times the number of farmed fish in the area. 
This would be a starting place.  
Any adjustments to the area’s lice load would lead to corresponding limits on lice levels on individual 
farms. This feedback loop must be transparent and document how the ABM scheme is being 
protective of wild fish through the interpretation of wild monitoring data.  
There is also a requirement for farms seeking certification to maintain on-farm lice levels at 0.1 
mature female lice (leps) during and immediately prior to sensitive periods, particularly outmigration 
of wild juvenile salmon. If data from wild monitoring or national regulations consistently 
demonstrates healthy wild populations would allow a farm to make the case for a level higher than 
0.1this can be taken into account. 
 

3. Fish health 

         Parameter 
 

   Units   Frequency 

Mortalities 

 Total mortalities       % Ongoing 

 Cause of mortalities diagnoses Ongoing 

 Max unexplained       % Production cycle 

Therapeutants 

http://web.uvic.ca/~gapi/explore-gapi/bod.html
http://web.uvic.ca/~gapi/explore-gapi/bod.html
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 Total amount of each used    Kg Production cycle 

 Antibiotic load* Kg/mt fish Production cycle 

 Antibiotic agents names Production cycle 

*  Antibiotic load = the sum of the total amount of active ingredient of antibiotics used (kg) per mt 
harvested salmon. 
 
 

4 Fish feeding efficiencies  
 

         Parameter 
 

   Units   Frequency 

Indicators  

 Total feed mt Production cycle 

 FCR ratio Production cycle 

 FFDR*/FIFO fishmeal ratio Production cycle 

 FFDR/FIFO  fish oil ratio Production cycle 

 Fishmeal sources names Production cycle 

* Forage Fish Dependency Ratio – excludes trimmings 
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