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SUMMARY

This report provides an overview of Aquaculture Toolbox developed in the EU H2020 TAPAS (Tools for
Assessment and Planning of Aquaculture Sustainability) project. The toolbox has been developed with
a focus on the end-user experience and it should be intuitive and easy to use.

It aims to help in communicating the needs for licensing of European aquaculture now and in the
future, and to inform the “conversation” between all stakeholders for implementing an improved

approach to aquaculture governance in line with potential future EU policy.

There are a number of different elements within the toolbox which is structured around an eight-stage
licensing process. This has been established based on the knowledge gained within the TAPAS project
and consultation with stakeholders and potential end-users. The toolbox is designed for both
aquaculture producers and decision-making authorities such as regulators.

The Aquaculture Toolbox is available here: https://toolbox-tapas.sl.umbraco.io/
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1. Introduction

The Tools for Assessment and Planning of Aquaculture Sustainability (TAPAS) project aims to
investigate the bottlenecks to aquaculture licensing and suggest improved approaches to support
more transparent and efficient licensing, supported by cost-effective management tools. The
Aquaculture Toolbox is one of the key outcomes from the project, it is a decision support system that
can be used to help regulatory authorities establish a more streamlined approach to licensing.

It aims to help in communicating the needs for licensing of European aquaculture now and in the
future, and to inform the “conversation” between all stakeholders for implementing an improved
approach to aquaculture governance in line with potential future EU policy.

The toolbox has undergone testing with a range of stakeholders and has been updated and revised
based on their feedback and comments. The backend of the toolbox is described in TAPAS Deliverable
8.2 (Kaas and Middelboe, 2019). The toolbox includes input from WPs 2, 3, 4, 5, 6, 7 in the form of the
modelling tools, guidance tools and case studies. The regulatory review and stakeholder consultation
in WP2 has led to a number of important recommendations (Kane et al., 2017; O’Donohoe et al., 2019)
which have been used within the toolbox. Furthermore, the knowledge and information gained in all
work packages throughout the project has helped shape the toolbox so it focusses on the needs of the
end users.

This document describes the Aquaculture toolbox and the main sections that are included. Some of
these sections link together and can be accessed from a number of different routes. The Aquaculture
Toolbox can be expanded and populated with additional tools and additional knowledge when
available.
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2. Aquaculture toolbox
2.1. Home page

The home page has been designed to show the main component of the toolbox which is the licensing
process, but also show why the toolbox is useful for developing European aquaculture sustainably
(Figure 1). From here, the users can go straight into the licensing process or can access pages from the
individual links on the top of the page.

European Aquaculture

Every year, the European Union farms 1.25 million
tonnes of fish and shellfish, yet 57% of aquaculture
products consumed in the EU are imported and there
has been little change in the industry in recent years.
Many national governments in the EU are encouraging
the growth of their aquaculture industries amid

growing concerns about the safety of imported seafood

and stagnating wild-capture fishery landings.

AQUACULTURE

LICENSING PROCESS MODELLING TOOLS

GUIDANCETOOLS

CASE STUDIES MAPS CONTACT HELP

AQUACULTURE TOOLBOX

This toolbox contains guidance and tools to support planning

and licensing of aquaculture in Europe.

Sustainability

Aquaculture contributes to global food security amid
the challenge of a growing population. To continue to
do so sustainably. key challenges must be addressed.
These include appropriate site selection, operating
within the carrying capacity of the ecosystem and
ensuring that water quality is maintained at a high

rd. Planners and industry both play a role in
ensuring the long-term sustainability of the industry in
Europe.

TOOLB
AQUACUI

The Toolbox

The Aquaculture Toolbox provides tools and guidance
to support the planning and ficensing of aquaculture in
Europe. It can be used by planners to guide the
sustainable development of the aquaculture industry in
European nations. License applicants in the industry
will benefit from modelling tools and guidance that will
support their licensing application and guide them in
developing their activities to operate within
environmental boundaries.

STAGES OF THE LICENSING PROCESS

Application EIA

Location

Consultation

Decision

Licences Pre-application Compliance

TOOLBOX

Aquaculture Toolbax was developed as part of the
TAPAS project which received funding from the EU
H2020 research and innovation programme under Grant
Agreement No. 678396.

AQUACULTURE

Figure 1: Home page of the Aquaculture Toolbox.

2.2. Aquaculture page

One of the aims of the Aquaculture Toolbox is to increase transparency and improve public perception
of aquaculture. Therefore, an aquaculture information page has been included (Figure 2), which can
be access from the toolbar at the top of the site. The page provides information on why European
aquaculture is important and the sustainability challenges. It also highlights how the Aquaculture
Toolbox can support planning and management of the industry.
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European Aquaculture

Aguaculture is the farming of fish, shellfish, aguatic plants, and other aquatic organisms. It is the fastest growing food
production sector in the world, now responsible for over half of all global seafood production. The European Union,
despite being the world's largest importer of fish, has experienced very little change in aquaculture production in
recent years. However, national governments in many European countries are increasingly encouraging the
development of aquaculture, amid safety concerns about imported seafood, as a means of contributing to food
security for a growing global population.

Across the EU 1.25m tonnes of fish and shelifish are farmed each year, making it the world’s 8th largest producer. The
industry supports 85,000 jobs across 14,000 enterprises within the EU. Europeans consume an average of 23kg of
seafood each year and nearly 3 quarter of this comes from aguaculture, demonstrating the contribution of the
industry to health and nutrition as well as the economy.

Aquaculture sustainability

The aquaculture industry faces key sustainability challenges as it grows. Many of these have been publicly debated,
including eutrophication, disease and genetic mixing with wild fish stocks. Challenges emerge and evolve as the
industry develops and matures, and those at the forefront of the solutions to these challenges are trialling and
developing ways of minimising and mitigating the environmental impacts of the industry.

Tackling these challenges involves a multi-disciplinary effort between industry, regulators and research organisations.
They must address environmental challenges alongside socio-economic challenges and opportunities, against the
backdrop of the increasingly important role of aguaculture in feeding a growing population.

Aguaculture has the potential to both enhance and undermine ecosystem services - the benefits that we, as people,
gain from healthy ecosystems. For more information on the role of aquaculture in ecosystem service delivery, see
here

The Aquaculture Toolbox

In recognition of the need for a multi-stakeholder approach to aquaculture sustainability, the Aquaculture Toolbox
was created to aid planners and flicense applicants in guiding and developing the industry and their operations. The
Toolbox was developed by a muiti-national, multi-disciplinary team to provide guidance and tools for the planning and
licensing of aguaculture. Both planners and applicants can access guidance for each stage of the licensing process,
from site selection to post-licensing compliance, and modelling tools are provided at to assist at key stages.

For guidance on how to use the Aquacuiture Toolbox, see the Licensing Process page or contact the developers of the
Aguaculture Toolbox for assistance.

Country specific links (external content)

Europe ~ “
P Federation of European Aguaculture Producers (FEAR) European Commizzion Directorate General Maritime Affairz
> and Fizheriez
> Europesn Aguaculture Technolozy and Innovation Platform
(EATIP) > Network of Aguaculture Centers in Central-Esztern Eurcpe
INACEE)

P Aquaculture Advizory Council

TOOLBOX Aquacuture Toolbax was developed 2z part of the

AQUACULTURS TAPAS project which received funding from the EU
H2020 rezeanch and innavation programme under Grant
Agreement No. 678396.

Figure 2: Aquaculture page within the toolbox

At the end of the page there is a section which is called country specific links (Figure 3). Here, users
can select a country of interest and then find relevant links (producer organisations, statistic pages
and aquaculture information websites). Europe is also included and people can find information on
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European organisations and websites that may be of interest. Other parts of the toolbox have similar
sections, where users can select a country and find links to relevant information.

Country specific links (external content)

Europe ~

Federation of Eurcpean Aquaculture Producers (FEAF] Eurcpean Commission Directorste General Maritime Affairs
and Fizheries

European Aquaculture Technology and Innovation Platform
[EATIF Metwork of Aguaculure Centers in Central-Eastern Europe
[MACEE]

Aquaculture Advisory Council

Figure 3: Country specific links within the Aquaculture page of toolbox

2.2. Licensing process

The main focus of the toolbox is the licensing process and this forms a core part of the structure (Figure
4). The steps within the licensing process have been established following a series of stakeholder
consultations as part of WP2 and discussions with experts as part of WP8 to establish a process that
support more efficient and cost-effective licensing if implemented and supported by relevant member
states. Within TAPAS, the toolbox is proof-of-concept and provides more of a general approach to
indicate how it could be established and applied. It could be taken further by the EU (e.g. DG MARE)
or individual member states and further tailored to their needs. The licensing process is divided into

eight steps:
e |location
e Licences

e Pre-application
e Application

o EIA

e Consultation

e Decision

e Compliance
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Location Licences Pre-application Application Consultation Decision Compliance

Figure 4: The licensing process which is used within the Aquaculture toolbox

A similar structure is used for each section and recommendations for decision making authorities and
aquaculture producers. Information relevant for decision making authorities is given on a grey
background and information for aquaculture producers is on a blue background (Figure 5). Figure 6
shows an example for one of the stages of the licensing process, ‘Licences; which considers the
number and type of licences that must be obtained as part of the planning process. When testing with
potential end-users, they expressed a desire for concise pages which were not full of text and were
easy to navigate. Therefore, the text is limited to the essential information and if more detail is
required then links to more comprehensive documents or pages are provided.

DECISION MAKING AUTHORITIES

Text and recommendations with a dark grey background are
aimed at regulators and licensing authorities. This can be used by
regulators and licensing authorities to set-up or revise a licensing
process. Some sections will be more relevant than others
depending on experience and the status and maturity of the
aquaculture sector in a given country.

To facilitate the process, we recommend regulatory authorities
appoint an Aquaculture Liaison Officer who would provide
guidance and be the primary contact throughout the licensing
process.

APPLICANTS (AQUACULTURE PRODUCERS)

Text and recommendations with a blue background are aimed at
the prospective applicant (producers, consultants and industry
representatives). Producers must follow the licensing process that
has been established for a particular jurisdiction, but the process
here provides a general guide about effort and resources
required, as well as some of the issues that may be encountered.
Some sections will be more relevant than others depending on
experience and the status and maturity of the aquaculture sector
in a given country.

To facilitate the process, we recommend prospective applicants,
or their representative, contacts the regulatory authority in
advance of an application to ensure all requirements are met.

Figure 5: Within the toolbox, information relevant for decision making authorities is given on a grey
background and information for aquaculture producers is on a blue background
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Licences

Licences

In most countries, a number of licenzes or permits are required before an aguaculture system can be establizhed in a zpecific location. The
number and type of licenzes will vary depending on the zpeciez, system and area.

The Licenzing procez: dezcribed here refer: to the pianning procesz and the general step: required to obtain planning permizzion and 2

permit to eztsblizh an aguaculture farm. The namez and terminolo; be different depending on the jurizdiction but content iz relevant
throughout Europe and can be adapted and sppiied to zpecific cazez. It - important to remember that other permits or licencez may alzo be
required once 3 farm haz been estabiizhed.

RECOMMENDATIONS FOR DECISION MAKING AUTHORITIES

Some countries may not have a icenzing system for aquaculture
or may wich to revize their proce=z. The firzt step chould be a
review of existing legiziation to identify where icence
spplicaitons are delayed at prezent and what the bottinedks are.
Thiz will allow authorities to identify bottienecks and concider
how the procezz may be streamlined.

RECOMMENDATIONS FOR APPLICANTS (AQUACULTURE PRODUCERS)

Aguaculturs producers should identify il licences they will
require to estabiizh their site. This includes planning permizzion
and discharge concents 2z well 23 any other licences that may be
specificed by the regulators. it & recommended that producers
contact the Aquaculture Liazon Officer at the earliest opportunty
to establizh what the Sicences are, the approximate cozt and a
timeframe for setting up a site.

Relevant guidance documents

Aquaculture Licences and H E-Licensing = Review of Licensing and H
Permits Regulatory Processes

Appication, Parm e, Zoaiech, Frechwater cages.
Pacd:, Marne cages, (M4

Lacaticn, Sre-enpiication, Agpiication, Camzlance, Appization, Cormpliance, BIA. Bre-sppication,

Z3A, Parm level. Coaztal or catchment. Natiomal, Locacion. Pac= level, Coazal or cachment. Matizna!,
Zhaitezn, Preztaater cagez Soncz Marne capes Irternationsl, Thettecn, Prazhwster cages, Sonc:
WTA Marine cagas, IMTA

Figure 6: The ‘Licences’ page within the licensing process of the Aquaculture Toolbox
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2.3. Modelling tools

A section on modelling tools which can be used to support the planning and licensing process can be
accessed from the toolbar or from relevant sections within the licensing process. The Modelling tools
page (Figure 7) contains a number of relevant tools for the different types of aquaculture found in
Europe. The search box can be used to restrict tools to those of relevance to the end-user by selecting
the criteria they are interested in. Users can look through the thumbnails which provide brief
information on the modelling tool. By clicking on the link they can get more information in a dedicated
page which follows the same structure for each tool (e.g. Figure 8). There is a short overview and then
more specific details which support decision on whether or not the tool is appropriate for the user’s
needs. Some tools are available to download directly within the toolbox, others have a link where they
can be downloaded free or for a free from the developer.

i AQUACULTURE LICENSING PROCESS GUIDANCETOOLS ~ CASE STUDIES MAPS CONTACT HELP Q

Modelling Tools to support the planning and licensing process - - —

Licensing process Spatial scale Type of aquaculture
Location Pre-application Farm level Coastal or catchment Shellfish Freshwater cages
Application EIA Compliance National Internationa Ponds Marine cages MTA

Aquaculture Integrated Model BROM/2DBP CAPOT
(AIM)

-based model that rapidly

Bottom RedOx Biogeochemical model

Spreadsheet:
coupled with 2-dimensional Benthic- n

esh

pled hydrodynamic
hemical mode

Location, Pre-apalication. Farm level, Marine cazes

Figure 7: The Modelling Tools page within the Aquaculture Toolbox
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Aquaculture Integrated Model (AIM)

The Aguaculture Integrated Model {AIM, Tzagaraki et al., 2011), developed at Hellenic Centre for Marine Rezesrch (HCMR). = bazedona
complex generic biogecchemical model, led to a 2-D hydrody sc model and haz been spplied to study the effect from aquaculture
wazte in different area: of the Mediterranean Ses (Tzagaraki et al, 2011; Petihakiz et al., 2012). A zeriez of nested models iz uzed to
conziztently downzcale the hydrodynamic: and biogeochemiztry from the coarzer rezalution [-few kilometrez) model of the wider area to
the high rezolution model [-few tenz of meters) of the fizh farm area. The amount of nutrients entering the environment from the fizh cages
iz cakculated uzing 3 mazz balance approach. The model produces mapz of near surface currents, Chi-a, dizzoived inorganic nutrients
(phozphate, nitrate, ammonium, zificate), plankton biomazz and production that can be uzed to calculate different indicators dezcribing the
environmental ztatuz in the area, proving a tool for the sustainable management of the AAZ Thiz tool will offer zignificant azzistance and
know-how in deczion making, ziving the ability to chjectively look at a cerie: of parameters, make predictionz sbout environments!
impactz, dezigning relisble monitoring protocol: and analyze scanarios in order to further good practice: in management and development.

Developed by Hellenic Centre for Marine Rezearch (HCMR)L

OVERVIEW

Suggpested users: Aquaculture producers, regulators, certifiers,
spatial planness, recearchers.

Format: Multiple modelling spproaches, computer code, larze
computer model run on supercomputers

Cost: Not available for purchase but iz availsble as 3 service
(contact Georze Triantafyllou, st@homrzr, Hellenic Centre for
Marine Research)

Data requirement=: Bathymetry data and intial fields for
temperature, zalinity and dzzolved inorganic nutrients are
required for the mitial moded setup. These are usually found from
avalable sources (datsboses, model outputs etc) and customize
for the wpecific applcation. Fich feed data from the exwting farms
are 3o obtained to compute the fighfarm wastes.

sensing (55T, Chi-a) data are aiso used for mode! validation.
Time requirements: Montha for iitial mode! setup,
customization, testing and validation, and day= for modei
application

Required resources: Fortran programming languag= to compile
the code and computer zerver to run the model.

Prior knowledpe Some technical {computer) and scientific
expertize & needed in oeder to apply the tool (run model
simulations) and interpret the model outputs.

Relevant links

P> Portal P Example (PDF)

Scientific papers and relevant literature

Petihakiz, G Toaraz, K. Traintafyliou, G, Komes, Toagaraki, TM., Tzapakiz, M., Vavilliz, P, Pollani, A and Frangouliz, C. 2012, Application of 3
complex ecozyztem model to evaluate effects of finfizh culture in Pagazitko: Guif, Greece. Journal of Marine Syztemz. 94, 565-577.

Tzagaraki, TM. Petihakiz, G, Toiarsz, K., Triantsfyllou, G Tzapakiz, M Korrez, G., Kakagianniz, G., Frangouliz. C. and Karakazziz. 2011,
Beyond the cage: ecozyztem modelling for impact evaluation in aquaculture, Ecological Modelling, 222(14) 2512-2523.

Figure 8: Example of a tool page within the Aquaculture Toolbox
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2.3. Guidance tools

A section on guidance tools and documents which can inform aquaculture producers and/or decision
making authorities about different aspects of the planning and licensing process can be accessed from
the toolbar or from relevant sections within other parts of the toolbox. The Guidance Tools page
(Figure 9) contains downloadable pdf documents which cover a particular aspect and provide
recommendations or guidance on that topic (e,g, Figure 10). The search box can be used to restrict
tools to those of relevance to the end-user by selecting the criteria they are interested in. Users can
look through the thumbnails which provide brief information on the guidance tool. There is a not a
specific template for these documents as some topics require more in depth information than others.
They are available as pdf downloads as the end users suggested this was most useful for them.

GUIDANCE TOOLS

Guidance tools to support the planning and licensing process

FILTERS | Resetfiers
Licensing process Spatial scale Type of aquaculture
Location Pre-application Farm level Coastal or catchment Shellfish Freshwater cages
Application EIA Compliance National International Ponds Marine cages IMTA

Aquaculture Liason Officer PDF

Aquaculture Licences and PDF
Permits

Communication Platform H

Location, Pre-application, Application, EIA,
Compliance, Farm level, Coastal or catchment,
National, Shellfish, Freshwater cages, Ponds, Marine
cages, IMTA

Location, Pre-application, Application, Compliance,
EIA. Farm level, Coastal or catchment, National,
Shellfish, Freshwater cages, Ponds, Marine cages,
IMTA

Location, Pre-application, Application, EIA,
Compliance, Coastal or catchment, Farm level,
Shellfish, Freshwater cages, Ponds, Marine cages,
IMTA

Figure 9: The Guidance Tools page within the Aquaculture Toolbox
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Figure 10: Example of one of the guidance tool document downloads within the toolbox
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2.4. Case studies

The case studies section demonstrates how modelling tools or guidance can be applied to support
decision making within aquaculture. The case studies Page (Figure 11) can be accessed from the
toolbar or other sections within the toolbox. The search box can be used to restrict case studies to
those of relevance to the end-user by selecting the criteria they are interested in. Users can look
through the thumbnails which provide brief information on each example. The case studies are
provided as downloadable pdf documents which cover a topic (e,g, Figure 12). Unlike the guidance
tools the case studies have a common template so they are easier for users to evaluate. Each example
provides information on the approach, but also a SWOT analysis and a critical consideration of some
of the limitations of the approach.

OO AQUACULTURE LICENSING PROCESS MODELLINGTOOLS ~ GUIDANCE TOOLS @ MAPS  CONTACT  HELP Q

CASE STUDIES

Case studies of the use of modelling and guidance tools

Licensing process Spatial scale Type of aquaculture

Location Pre-application Farm level Coastal or catchment Shellfish Freshwater cages

Application EIA Compliance National International Ponds Marine cages IMTA
Planning and management of Predicting environmental ﬂ Simulating the impact of fish [
Mediterranean fish farming concentrations of antifoulants’ farm wastes on the

X released from fish farms environmental status in an
Pre-application, EIA. Compliance, Farm level Marine
coze: = Allocated Zone of
Marine cages, Farm level, EIA, Compliance
Aquaculture

Marine cagez chment. Farm level

Location, Pre-3 pplication, EIA

Figure 11: The Case study page within the Aquaculture Toolbox
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Figure 12: One of the case study PDF document downloads within the toolbox
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