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1. Introduction


In most EU countries where there has been some aquaculture development, the legal framework which has been established to control aquaculture activities and set the institutional framework for the direction and the management of aquaculture activities, derives from a diverse international and national legislative basis (van Houtte, 1989). This is partly because many of the laws and conventions from which specific aquaculture measures were ultimately framed had their origin in legislation drafted for other purposes: environmental/ pollution laws, water quality regulations, capture fisheries legislation, nature conservancy directives, health and disease laws, trade laws, tax laws, etc. (Pickering, 1998).  Such diversity also stems from the nature of the activity itself, which may depend on the legal status of the waters used, on the legal status and nature of public domain land used.

In the early 90s there was a steady increase in legislation affecting aquaculture development, perhaps occasioned by the need for specific control measures caused by the complex and multi-disciplinary nature of aquaculture operations. As such it is directly affected by a wide variety of legislation and regulatory measures. This legal and institutional inheritance (Table 1) has been adopted and enforced by means of different regulatory frameworks in the member states, either through primary or secondary legislation, parliamentary resolution (as in Norway), governmental policy decisions as expressed in national aquaculture plans (as in Greece), codes of conduct/practice (as in the Netherlands), departmental/local authority sanctioning or approval processes (as in Spain).

Existing mariculture provisions concern the following aspects: they lay down planning requirements (sometimes in great detail as in Italy); define lead agency responsibilities (as in Scotland); they stipulate permit/authorisation/licence procedures and conditions (as in all MARAQUA partner countries); they specify permit/licence application, evaluation, granting and review procedures (as in Sweden); they outline the degree and extent of the rights and the obligations incurred.

 The Legal Inheritance

· existing laws, institutional arrangements, regulations and procedures governing aquaculture

· laws and administrative arrangements governing other sectors with an impact on aquaculture(navigation, recreation, industrial development, tourism, archaeology)

· government activities that affect aquaculture indirectly (taxation, health and safety, environmental protection natural resources conservation, animal health and disease laws

· relevant commitments under international law, conventions, EU Directives

· any guidelines, limitations, practices contained in national economic and aquaculture policy and plans

· recommendations from producer associations, interested bodies and non0statutory codes of conduct/practice

· laws, institutional arrangements, regulations and procedures governing the management and use of aquaculture resources and planning in the coastal zone

Table 1: The legal inheritance (adapted from MacKenzie 1983, Stickney 1991, Tortell 1993, van Houtte 1994, Pickering 1998)

The decision to authorise an operation or award a permit/licence almost always has to go through a pre-defined application procedure, which elicits information from the applicant, requiring details of plans and planning in respect of the technical, biological, geographical, economic and administrative aspects of the operation and making projections concerning future impacts and proposed solutions (see Table 2 which gives a full range).

Information requirements associated with the award of an operational permit/licence

biological and technical aspects
resources/species used,production, rearing, stock health and disease management systems, impact management systems(regarding the environment and wild stocks)

geographic aspects
location and design of facilities, proximity to sensitive habitats and wild stocks, locations in relation to other facilities

administrative and economic aspects
resourcing, objectives, targets (including production), interest group involvement, impact assessments, performance measures, operational measures, monitoring, review and reporting procedures

Table 2: Information requirements associated with the award of an operational permit/licence (van Houtte, 1994)

 The most widely used technique for exercising legal and administrative control over mariculture operations is through an authorisation system,which may utilise any one  or any combination of types of authorisation, licence, permit, lease or concession. The rights conveyed are determined by an interaction of the concepts behind and the construction of the legal document. A lease confers very different rights to a licence or concession (Pickering, 1998). Therefore, the information requirements are not standard, as will be shown in the resume of the country reviews, but vary considerably between countries. 

In spite of general compliance with EU Directives, the evaluation and consultation procedures which the application must undergo are also dissimilar. Nevertheless, there are common evaluation criteria which should be applied in the awarding of operational permits/licences (Table 3).

Usually, strict conditions, concerning the species, stock, size of the fish, locations, times, durations and methods to be employed, as well as the monitoring, notification and reporting procedures to be adopted are attached to the permits or licenses awarded. Along with the time span of the licence, such conditions define the scope of the operation, and are used as a regulatory tool to control the operation and ensure that it conforms to national and international statutory obligations.

Evaluation Criteria common to the Award of an Operational Permit/Licence
· technical feasibility

· operational and financial competency of the operator

· economic and biological integrity of the project:                                                                      - the operation will not have an adverse effect on the genetic characteristics and stock size                      - the operation will not introduce any disease or disease agent into the environment                        - the operation will not have an adverse impact on endangered species and their habitats                                                                                    - the operation is in the best public interest, with due consideration to the costs and the benefits to the producers and the community at large 

· the integrity of the operation in relation to management plans and goals

· the possession of all supplementary permits and licences

Table 3: Evaluation criteria common to the award of an operational license/permit.

 (adapted from Pickering, 1998)

One of the MARAQUA project objectives is “to adopt harmonised regulatory, control and monitoring procedures that would be widely applicable throughout the EU”(Fernandes et al, in press), and, more specifically, “to prepare a critical review of current and proposed licensing, regulatory and monitoring guidelines and procedures with specific reference to changes since earlier reviews” (Fernandes et al., in press). Towards this end, reviews of national monitoring and regulations were prepared, presented at the 1st MARAQUA Workshop in Portugal, and published in a special edition of the Journal of Applied Ichthyology (in press). The present review, which forms one of the appointed tasks for the Topic Group 3.4, has sifted the information contained in those very detailed country reviews, and has collated it in a uniform format, for ease of comparison in preparation for the Critical Review of licensing and regulatory procedures referred to above.


The problems of studying the legal regime of aquaculture were brought out very strongly in “A Preliminary Review of Selected Legislation Governing Aquaculture” by van Houtte et al (1989). There was a survey of EIFAC members’ national legislation regulating control of aquaculture (van Houtte, 1993), followed by an article in FAO Aquaculture News (7) “The legal regime of aquaculture” (van Houtte, 1994). Rosenthal presented an overview of the 1992 Kiel Workshop “Fish Farm Effluents and their Control in EC Countries”, (Rosenthal, 1994). After three years, “Development of Regulatory Frameworks”(Cullinan & van Houtte, 1997) appeared, while Pickering gave an extensive review of aquaculture legislation worldwide entitled “Legal issues associated with free fish farming at sea” (1998).

Though the need for harmonisation has been mentioned in several reports (Cowey, 1995; GESAMP, 1997), not all authors agree that this is possible nor indeed desirable.. The seminal workshop held in Kiel in 1992 (Rosenthal, 1994) highlighted certain problems, aspects of which have already been referred to: aquaculture legislation can be difficult to enforce from the purely legal point of view because of all the aspects, agencies, laws and regulations which are involved; there was a wide range of regulations and standards controlling fish farming and the discharge of effluents throughout the EU. Many of the Workshop’s recommendations have since been adopted on a European scale, but some of the questions raised then have not yet found an answer. Rosenthal concluded that “The diversity of regulations and environmental standards reflects differences in fish farming technology, the species farmed and the nature and quantity of wastes discharged. Harmonization of regulations and standards throughout the EU would be a difficult task and in many instances not considered desirable.”(Rosenthal, 1994). An additional point that needs to be made in this connection is that any proposed standardisation/ harmonisation of legislative or regulatory frameworks should allow regional or national differences to reflect the due range of physical, biological and chemical parameters (Eleftheriou, in press).

2. Brief resume of EU legislation
Since the 1970s, the European Union has introduced many Directives 1  which have led to the implementation of national legislation relevant to aquaculture. The EU has also introduced environmental provisions into all policy areas in order to emphasise the importance of environmental protection. There are EU environmental protection measures in the aquaculture sector at three levels: i)  general policy, ii) specific measures, and iii) regulations which control specific local conditions. 


There is a  range of specific control measures over aquaculture impacts on the environment. Aquaculture enterprises must comply with:
· legislation in force in all European member states designed to reduce pollution and safeguard environmental protection by the introduction of controls and measures in different formulations and giving emphasis to the environmental approach

· the emission standards fixed under Directive 76/464/EEC (Dangerous Substances)2 which created a framework which requires Member States to adopt pollution reduction programmes involving water quality objectives and discharge authorisations with emission standards based on the quality objectives
· effluent control techniques involving feed control ratios, limited use of drugs, antibiotics and other chemicals
· the use of environmental impact assessment procedures for watershed management, cage/pond siting, design and operation

· limited access rights for water and seed and limits upon introductions of exotic species. 


The attempt to ensure acceptable water quality standards across the European Union led to the establishment of a number of Directives and legal instruments: standards for popular bathing concerning water quality standards; the quality of bathing waters 3 ;  for freshwater used for drinking water 4 ; water designated for the support of fish life 5 ; for marine waters designated for shellfish cultivation 6 . Environmental Quality Objectives (EQO) and Standards (EQS) were developed for particular pollutants and discharges.  Directive 76/464/EEC (Dangerous Substances) covered the control of toxic and persistent substances and those which bio-accumulate (List 1) and also those which have a deleterious effect upon the aquatic environment (List 2). These Directives and Acts and others which have now been combined into one overarching Water Framework Directive 7 which affect aquaculture activities directly and indirectly.
Activities which encroach on Nature Conservancy Areas also became subject to various controls and measures. Directives on the conservation of wild birds 8 , and the conservation of natural habitats, wild fauna and flora and specially protected areas 9 ,  were drafted and implemented, the purpose of which was to establish a European network of protected habitats for vulnerable flora and fauna. It is not disputed that  aquaculture users also have a legitimate function in such areas. The Dutch and German mussel fisheries in the Nature Conservancy area in the Wadden Sea are directly affected by this type of legislation, with mussel quotas determined on the basis of the needs of the wild bird protected populations. But where conflicts of interest have arisen, nature conservancy legislation not drafted primarily to deal with aquaculture has been invoked to uphold environmental standards involving aquaculture 10 .

 The problems deriving from overlapping legislation, drafted to meet different purposes, forming part of a tangled web of laws and regulations (unpublished, van Houtte, 2000), or, to use another metaphor also culled from the literature, an integral part of aquaculture’s “legal inheritance” (Pickering, 1998), will not be easy to solve.  


EU environmental legislation is not, however, limited to the introduction of environmental requirements and the establishment of environmental standards. It is implicated in and inaugurates certain procedural formalities involved in the setting up of aquaculture activities, i.e., licensing procedures. All EU countries require state authorisation of some sort to set up and to engage in aquaculture activities (authorisation, permit, licence, lease, concession). They may be required in one or more stages; the competent authorities whose consent is required for the granting of the licence vary considerably, from one to several different government departments, regional authorities and other interested parties.


As part of the application and licensing procedures, Directive 85/337/EEC on Water Quality, updated by Directive 92/43/EEC, includes an  assessment of the effects of certain public and private projects on the environment which embodies the "preventive approach" to environmental protection by requiring that, before a development consent is given, certain projects likely to have significant effects on the environment by virtue of their nature, size or location are subjected to an assessment of possible environmental impacts.  One of the categories covered by this Directive is "intensive fish farming" and an amending Directive 97/11/EC extended its provision to cover intensive farming of all marine finfish, to come into effect from March 1999. 


An Environmental Impact Assessment (EIA) must be carried out for a project falling into this class where a Member State considers that the project's characteristics require it. The EIA is not simple and involves a number of stages: the developer must submit certain information, and the public concerned together with other consultees are then given an opportunity to express an opinion; all the information thus obtained must be taken into consideration in the development consent procedure. Procedures involved in an EIA are set down in impressive and exhaustive detail (the size, design and scale of the proposed development, methods of operation, the use of natural resources, the types and qualities of any emissions or residues, existing land use, assimilitative capacity, the geographic extent of the possible impact, the magnitude and complexity, the duration, frequency and reversibility of the impact, including the methods used to predict possible effects on the environment such as models or surveys).


National implementation of this Directive has indeed taken place, though with varying and variable results. It should be noted that “Directives are legal instruments which are binding on member states as to the result to be achieved, but leaving them free to choose the form and the methods to be used”(Piccioli, pers. comm). Firstly, the process of implementation takes several years to achieve (similar to the United States where the process can take four years). This time delay makes quite a difference in the case of the Environmental Impact Assessment, whose provisions would seem to be uniform and obligatory: i.e., part of the standard licence application procedure. But some countries no longer award licences, i.e., the Netherlands, and Denmark, though for different reasons. In other countries, the EIA is part of the procedure for new applications, but not for extensions to existing licences or leases (i.e., Scotland) where, though impeccable standards have been established in respect of the EIA, in practice very few have been carried out,  because the decision as to whether an EIA is necessary is a discretionary one. A similar situation exists in Finland, where the criterion for an obligatory EIA is different but equally flawless (based on production tonnage) and where administrative decisions have been made which avoid the issue. In Germany, an EIS is obligatory for new licences but not for extensions of existing farms. Since almost no new licences are granted, few Environmental Impact Statements are carried out.   


In countries which are relatively new EU members and/or relatively new to aquaculture on an industrial level, the EIA is embedded in the licence application procedures (Greece, Portugal) but there may be some doubt as to the efficacy of the methodology used.


Varjopuro points out that “reaching a more efficient and reliable controlling system for fish farming licences demands clearer and less ambiguous wording in the licences, as well as clear and spatially flexible environmental norms  (Varjopuro et al., in press).


3.  The MARAQUA resume of country data

MARAQUA has gathered together the latest information on these matters from its fourteen partner countries. Most of the information in the present compilation had its source in the Special Issue of the Journal of Applied Ichthyology (in press). Other sources of information appear in the list of references. Since environmental aspects now form a major part of the licensing legislation and procedures, in the form of an obligatory EIA/EIS/ES,   licenising procedures have been treated as a separate category. The compatibility of the current plethora of licensing procedures will form an important part of any harmonisation procedures. (Let us not forget that a system in operation since 1810, as in France, is not going to be changed at the drop of a Commissioner’s hat.) In the present review, the information collected is presented in two ways: as tables (which still need to be updated) and as country summaries presented in a standard format. In order to facilitate comparisons, the information has been summarised under five main categories:

A. Production facts and figures

B. Licensing/competent authorities

C. Licensing procedures

D. Environmental Standards and monitoring practices

E. Carrying capacity

Denmark
A.   Production 

Main finfish production: large rainbow trout, 2-5 kg/piece (8.500t  in 1998) produced in either floating net cages or land-based systems

Main shellfish production: mussels (100.000 t in 1998) (extensive/sea ranching)

B   Licensing/Competent authority(ies)

There are different authorities (bold type) and different regulations controlling the licensing of marine finfish or shellfish farming depending on which of the following three categories a farm falls into. 

Category 1: land-based sea water farms, taking in or pumping in seawater, including cooling-water from power plants. Licence application made to regional county, via local district
Category 2: farms with net cages placed in sea water, netted boxes or the like placed in marine waters.Licence application made to regional county and Directorate of Fisheries

Category 3: farms in seawater which do not use feed, i.e., culture of bivalves like mussels and oysters. Licence application made to Directorate of Fisheries, via regional county and Royal Danish Directorate of Navigation and Hydrography
C  Licensing Procedures

Note: in 1996 the Ministry of Environment and Energy stopped the issue of new licenses and extension of existing licenses. No extensions are envisaged in the near future.
Category 1: Land-based seawater farms

License application made through the local district and sent to the regional county. The operation of these farms is dependent on the use of feed

Information required in application covers the following aspects:

· maximum yearly output of total N and P

· feed-type and composition of feed to be used (must contain min. of 5.6 Mcal/kg dry matter (DM), min 70% digestible, max. 8%N in DM, max. 0.9%P in DM, max. 1% dust)

· max.yearly feed allowance, calculated on basis of a feed conversion ratio (FCR) of 1.2

· expected FCR must not exceed 1.4/yr

· details of inlet and outlet, allowing the monitoring of water flow and water sampling

2.Licensing conditions/requirements

· minimum of 12 samples per year 

· samples must be analysed by an authorised laboratory

· analyses must include: total N, total P and org. matter (BOD)

· minimum. twice/yr sediment analyses for N, P, BOD, and DM (by the outlet)

· written account (logbook) of activities carried out routinely, sent to the county each year.

3. Public Hearings
Before a license is issued and valid, there is a public consultation which lasts 4 weeks.  Persons with specific interest, as well as environmental or angler organisations, may send in representations/objections against the license.

Category 2  Farms with net cages placed in marine waters 

License application made through the regional county and the Directorate of Fisheries. The operation of these farms is dependent on the use of feed.

1. Information  required in the application as for Category 1, except for:

· max. yearly feed allowance, calculated on basis of a FCR of 1.5

· expected FCR must not exceed 1.6/yr

· details on how the fish are killed and bled

2. Licensing conditions/requirements

· sediment underneath the cages must be sampled at least twice yearly 

· parameters analysed must include the following: total N, total P, org. matter (BOD) and DM

· flushing, or any other active removal of sediments, is not permitted

· written account of activities (logbook) carried out routinely and sent to the county each year.

3. Public Hearing

Before a license is issued and valid, there is a public consultation which lasts 4 weeks.  Persons with specific interest, as well as environmental or angler organisations, may send in representations/objections against the license.

Category 3: Farms in seawater where feed is not used, e.g. bivalve culture).
License applications made to the Fisheries Directorate. 

Pre-license procedure/conditions

Interested parties must collect statements from the regional county (environment) and the Royal Danish Directorate of Navigation and Hydrography before submitting an application. 

D. Environmental standards

1. EQS /AZE

No information as to whether Environmental Quality Standards (EQS) are in operation.

No information as to Allowable Zone of Effect (AZE)

2. Environmental monitoring

For marine fish farming, licenses and standards are mainly based on the environmental impact expressed as nutrients -  i.e., total-N, total-P and organic matter (BOD) - to the surrounding waters. Therefore for net cages (and also flow-through land-based farms), impact assessment is mainly a simple matter of subtracting nutrients in fish produced from the nutrients in feed administered.  

3. Self-regulation procedures / checking procedures

Monitoring to ensure compliance with licensing conditions and environmental regulations and standards is the responsibility of the producer who must also bear the costs. 

Spot checks are made by the authorities on a regular basis in order to ensure compliance.

4.  Use of Pesticides/Medicines

The use of pesticides is not permitted in marine fish farms. 

The use of one anti-fouling agent and prescribed medicines is permitted.

 Batches of bivalves have to be checked for toxins before being sold or processed.

E.   Carrying capacity standards

A Governmental mandate sets an overall limit on nutrients and organic matter released to the marine waters.  Within this national overall discharge framework, marine aquaculture has been assigned a quota of 550 tons of nitrogen and 54 tons of phosphorus. This quota is not related to any specifically defined carrying capacity for aquaculture. The permitted amounts in 1996 totalled approximately 431 t N and 47 t P.  In 1997, the actual amounts came to only  267 t N and 30 t P.  Even though the summed allowances were only 75% (N) and 87% (P) of the quota, and the summed actual contributions were only 49% (N) and 56% (P) in 1997.
Finland

A.  Production

The most important species farmed for direct human consumption is rainbow trout (Oncorhynchus mykiss) (16.315 kg produced in marine and freshwater in 1998). 

B. Licensing/competent authorities

Until March 1 2000, to establish a fish farm, the applicant had to obtain a permit in respect of waste discharge, issued by the Water Court. A separate  construction permit was also necessary. Other permits regarding public health may also be needed.

From March 1, 2000, under the new Environmental Protection Act, the Water Courts are to be replaced with the Environmental Permit Office (with appeals being heard by Vasa Administrative Court).

The _land Islands, a semi-autonomous province in south-western Finland, have had their own Water act since early 1997 and also issue permits.

Water Court usually grants permits for 5-7 years.

Regulation of fishfarm operations is the responsibility of the Ministry of the Environment. The implementation of environmental regulation is carried out by regional environmental centres.

Sea Protection law is also invoked (prohibition of pollution outside territorial waters)

Food Safety and Animal Disease laws also regulate aquaculture operations.

Pre-licence conditions

To apply for a permit, the farmer must have access to a site, mostly in private ownership. 

However, the Water Court has power to allot access to sites

.

C.  Licensing Procedures

To establish a fish farm, applicant must have the right to use the area of water in question (coastal waters are mainly privately owned) and obtain a permit issued by the Water Court (now the Environmental Permit Office). A construction permit must also be obtained.

If proposed farm envisages more than 1000 kg production or using more than 2000 kg dry weight feed, notification must be given to the environmental authorities (Regional Environment Centre)(competent authority) which assesses whether a permit is needed. Legally, an EIA is necessary if production is 1200 t. per year.

1. Licensing/Permit Application Information

Permit applications must include a description of the planned activities such as: 

· proposed location of the farm; 

· proposed annual production

·  amount of feed to be used

·  an estimation of project costs and benefits; 

· a description of the current state and characteristics of the environment in which the operation will take place

· any other sources of effluents in the area

· an assessment of the expected impacts (from slaughtering and cleaning fish) on the surrounding environment and on the interests of other stakeholders in the area  

· any plans for monitoring impacts of the operations.

Although an EIA is not legally obligatory, the information required is equivalent to an EIS.

2. Licensing/Permit conditions or restrictions

Keeping of a logbook with information needed for monitoring, i.e.,

· register of daily operations, 

· amount and quality of fish feed, 

· numbers of fish brought to or taken from the farm 

· use of medication 

· mortalities

· other relevant information

· responsibility to monitor water quality

· responsible for costs of monitoring

The following restrictions are typical in the permits:

· volume of the cage (4,500m3 in the Archipelago, 15,000m3 in the _land Islands; as averages of recent issued permits over the period 1994-97);

· max. amount of N and P in dry fish feed that is allowed to be used in the farm annually 

· max. annual production (average in 1998 was 36,000kg in Archipelago Sea and 108,000kg in the _land Islands; this may be exceeded provided that N and P consumption are not exceeded);

· max. N and P load per produced kg of fish in a year; discharge limits have followed this standard:  8gP/kg produced fish/yr and 70gN/kg fish/yr;

· permits must include instructions regarding treatment of wastes from slaughtering and cleaning of fish.

3. Public Hearings

Upon receipt of an application in the Water Court, a public announcement is made so that interested parties can examine the application. The Water Court decides which are the interested parties.

D. Environmental Standards

1.  EQS/AZE

Official environmental quality standards (EQS) to regulate fish farming have not been set. 

Official allowable zone of effect standards (AZE) to regulate fish farming have not been set.

2. Environmental Monitoring

Regional environmental agencies and municipalities, and the independent Water Courts (from  March 1, 2000, the Administrative Environmental Office) are overall responsible for the supervision of environmental monitoring operations in aquaculture installations.  The regulatory frameork  is based on water protection legislation (the Water Act). From March 2000 a new law, the Environmental Protection Act, which evaluates fish farm impacts as a whole (including water, waste and health) is in force. The new law emphasises prevention of environmental damage and promotion of environmentally sound practices.  Principles such as Best Available Techniques (BAT) and Best Environmental Practice (BEP) are incorporated as well as other environmental principles such as” the polluter-pays” and the “precautionary principle”.

Water-column monitoring is usually included in every monitoring programme.  

Total nutrient (P, N) concentrations, oxygen concentration, conductivity, pH and chlorophyll a concentrations are the parameters measured in supervised laboratories. Sediment studies are not commonly included in environmental monitoring programmes. Benthic fauna studies are usually included.

3. Self-regulation procedures/checking procedures
Monitoring is based on self-monitoring supervised by the regional environment agencies.The producers, who are responsible for water quality monitoring around fish farms, must produce annual reports. 

The regional environment agencies also carry out spot checks and inspections.

Environmental monitoring programmes are usually planned by consultants, on a site-specific basis. Regional environment centres review these programmes before approval.

4.  Use of Pesticides/Medicines

The use of pesticides is not permitted.

The use of prescribed medicines (i.e.,antibiotics) and vaccines is permitted.

Food safety and fish diseases monitoring is carried out by the National Veterinary & Food Research Institute.

E. Carrying capacity

There are no fixed emission limits.  However, the Water Court considers each permit individually. Nutrient discharge is controlled by setting limits for annual production and by regulating the amount of P and N in fish feed. Although permits are farm-specific, the cumulative effect of several activities in an area is an important consideration, because carrying capacity of the recipient area is an important factor in decisions concerning  production limits and  permitted amounts of fish feed. There is a national programme for environmental protection that sets objectives for reduced nutrient loads from fish farming industry.  This loading (P and N) should be reduced by one third by the end of 2005. An important principle is that producers must try to minimise any adverse impacts of aquaculture. Furthermore, there is a requirement to use the best available technology (BAT) in fish farming. 

France
A. Production

Main production is shellfish ( mainly cupped oyster, Crassostrea gigas (150.000 t in 1998 but also 60.000 t.per year of mussels) mostly on tidal flats.

Some finfish production, mainly sea bream and sea bass(total finfish 6.500t. in 1998) farmed in sea cages.

There is also sea bream/bass and turbot fry production from land-based systems.

B. Licensing/competent authorities

There are two main procedures necessary to obtain permission to set up a marine farm: a) a permit  to use ‘the maritime public property’ since the State owns all land below sea level and b)  an ‘operating authorisation’ for all activities likely to impact on the environment. Application to Maritime Affairs (attached to Ministry of Agriculture and Fisheries), to start up Administrative Enquiry which involves Port Admiral, Maritime Services (from Ministry of Public Works), Taxation authorities, Sanitary Services, Consumer Services, and IFREMER. The Departmental  Committee (members are maritime prefect, inland revenue, health and welfare,concerned municipalities and the local Marine Fisheries Scientific & Technical Institute)is also involved. Decision made by Farming Committee on which local authorities and coastal zone users are represented. The Departmental Veterinary Service is responsible for processing applications.

Permit is needed for water and discharge wastes.

Permissions granted for periods between 5-10 years 

C.  Licensing/authorisation/concession procedures

Regulations in force apply to proposed floating rafts, water intake and output devices in land-based units and fixed structures on tidal flats.

There are two sets of procedures, a) to obtain the necessary permit and b) to obtain the necessary authorisation which jointly may take from 11-35 months.

1. Information required in application (a) 

Permit

The application may take from 4 - 18 months

title or deed conferring water rights

Species to be farmed

Proposed level of production

Location

General operational specifications(plan and nature of operation)

type and extent of monitoring

Information required in application (b)

Authorisation

The application procedure(dating from 1810) may take from 7 to 18 months. An ordinary declaration is required for intended production below the threshold of 20t/year (for marine finfish farming). An “implemented authorisation” is required for production above 20t/yr. This procedure is not required for shellfish farming.

Main information comes from the EIS (Environmental Impact Statement)

· description of the environment prior to the project

· detailed description of the project

· assessment of the potential impacts

· suggestions for reducing impacts

· proposed monitoring programme.

Points mentioned within the issued license include:

· authorisation granted for a specified annual production of a given species and for a given company

· requirement for the provision of a running chart of the operations

· inclusion of a permit to use water and discharge wastes.

2.  Conditions/requirements for both permit and authorisation

· European citizenship

· Specialist diploma required (e.g. attendance at approved training courses of biological, managerial and other technical aspects, brevet d’etudes agricole,option aquaculture

· evidence of 3 years professional experience (van Houtte et al, 1989)

· payment of fee

· Provision of a running chart of the operations

3. Public Hearing

Consultation with the public, with interested parties, and with professional bodies forms an integral part of the procedures. Actions such as public notices by means of bill-sticking are specified in detail.

D. Environmental Standards

1. EQS/AZE

Environmental Quality Standards exist for flesh content of PSP (paralytic shellfish poisoning), ASP (amnesiac shellfish poisoning) and DSP (diarrhoeic shellfish poisoning). For details see Annex 1

2. Environmental Monitoring

No environmental monitoring of shellfish farming operations is legally required.

However, shellfish water and shellfish flesh quality are monitored to comply with EU regulations and ensure that they can be safely consumed. Monitoring procedures are co-ordinated by IFREMER and are carried out by three networks: 

· water quality (concentrations of heavy metals)

· water microbiology (concentrations of coliforms)

· potentially toxic phytoplankton species (increae in major dinoflagellates)

· 26 measurements per year on microbiology

· one per year for heavy metals (lead, cadmium, mercury)

There is also a shellfish pathology network.

Monitoring of fish

· The relevant authority is the Departmental Veterinary Services. The most common monitoring scheme of sea-based farming includes: 

· a twice yearly survey of the benthos (redox potential, benthic fauna, deposited organic matter), water column nutrients (oxygen, ammonia) in the vicinity of the farm

·  microbiological monitoring every 3 months.

Sampling (without warning) for bacteriology and toxin analyses

Sampling of land-based farms (without warning) for waste which includes: susp. solids, N-ammonia, O2)

3. Self-regulation procedures/checking procedures

· procedure according to EIS specifications and the issued license

· stock records and farming process: species; source and destination, biomass, feeding ratios

· accidents

· waste disposal (dead fish, organic matter, fuel)

· notification of marketing to Affaires Maritimes

4. Use of Pesticides/Medicines

There are specific procedures for the licensing to use veterinary products, which are only available through prescription from a registered veterinary surgeon.

E.  Carrying capacity

This is awaiting verification.

Germany
A. Production

Main production is rainbow trout (25.000t. in 1999) with some carp (10.500t. in 1999)

Main shellfish production is mussels (21.300t. in 1998) produced on leased beds in the Wadden Sea.

B. Licensing/competent authorities

The semi-autonomous Lander are involved in these procedures. An EIS is obligatory, carried out under the provisions of the Water Law and involving the Water Authorities  and the Federal Environment Protection authority. The Federal State Fisheries Department.

A permit to abstract water is also necessary, given by the Water Authorities. A construction permit may also be needed under Federal Construction Laws. 

C. Licensing procedures.

Very few new licences are granted. Application must be made to the Regional authorities. Licence applications must be accompanied by an EIS, carried out under para. 31 of the Water Law.  A permit for Water Use Rights is additional.  A construction permit is also needed if others are affected by the proposal.

The water use rights permit is not permanent though it may be granted for a period up to 30 years.

1. Information required.

As in all EU regulated EIS forms.

2. Conditions/requirements

The conditions for licence/lease holders of the mussel concessions are very stringent.

The State of Schleswig-Holstein prepared a programme and legal framework within the general State Fisheries Law to manage and regulate the mussel resource uses in the Wadden Sea. No activity other than extensive mussel and oyster farming is permitted, and these are under strict and controlled conditions (Ruth 1997). The bases for this framework are the following laws and regulations: 

(a) the State Fisheries Law (Landesfischereigesetz LFischG: p 211, of the "Gesetz- und Verordnungsblatt, Schleswig - Holstein, 10.02.1996);

(b) the Coastal Fisheries Regulations of the State of Schleswig-Holstein (as of 01.04.1994; GVOBl. Schl-H. p 201);

(c) Federal Waterway Law (02.04. 1968; BGBl.Teil II, p. 173; revised version as of 23.08.1990; BGBl. Teil I, p. 1818);

(d) State Nature Protection Law (16.07.1993 ; GVOBl. Schl.-H. p. 215), and

(e) the National Park Law (Nationalparkgesetz) as of 22.07. 1985 (GVOBl. Schl.-H. p. 202).

3. Public hearing

No direct information: this forms part of the EIS, however.

D. Environmental Standards

1. EQS/AZE

The existing Annex 29 of the Surface Water Pollution Act, in force since 1983, limits effluent water quality from flow-through systems for the following environmental quality parameters:


- COD = 30 mg/L


- BOD = 10 mg/L


- settable Suspended Solids = 0.3 mg/L

2. Environmental monitoring

No information given

3. Self-regulation procedures/checking procedures.

Fishing vessels involved in mussel farming have adopted the same procedures as the Dutch in the Wadden Sea Nature Park, Their activities are monitored via a so-called ‘blackbox‘ belonging to a satellite-supported positioning system (GPS) which follows the activity of each farmer; additionally, the operational status of farm winches and pumps are recorded. This permits absolute minute-to-minute regulatory control, allowing authorities to control where, when and under which conditions the farmers harvests or seeds his licenced area.  

4. Use of Pesticides/medicines

No information given.

E. Carrying capacity.

Fish feeds are not considered as a management tool in limiting the output of various production systems in relation to the carrying capacity of the receiving waters.

The state of Saxony limits carp pond production to 600hg/ha.

Greece

A. Production

 Main production of finfish seabass, Dicentrarchus labrax and gilthead seabream Sparus aurata, is farmed in floating net cages (32.500t. in 1998)

Shellfish production mainly mussels (Mytulis galloprovincialis) (26.500t in 1998).

B. Licensing/competent authorities

There are slightly different procedures and regulations, according to three categories:

Category 1: Finfish land-based ongrowing farms, including hatcheries

Category 2: Finfish marine farms

Category 3: Shellfish farms

The leasing and licensing procedure for the aquatic area starts with the submission of 8 copies of the application to the authorised service (branch of Ministry of Agriculture, Department of Fisheries and Aquaculture) which sends the documents to the Hellenic Navy General Staff, the Ministry of the Mercantile Marine, the Hellenic Tourism Organisation, the Hellenic Archaeological Service, and concerned Local Authorities. Simulataneously, applications must be submitted to the Land Use Planning Office of the Ministry for Environmental, Phycisal Planning and Public Work.  To receive final approval, the application must be submitted to the Environment Office of the latter ministry, along with an obligatory EIS.

Category 1: Land based farms

 Information required in application

· verification of ownership or leasing of land

· a map of the marine and land area

· topographical design of area with proposed buildings

· preliminary feasibility study containing basic information about

· the design of the area and the proposed buildings

· number of facilities, type and size of the raceways or tanks

· total land area needed

· total water volume needed

· supply system of sea/fresh water

· species to be farmed

· expected production

· transportation needs

· outline of production management

· an EIA, detailing the environmental ‘effects’ of the operation, must be included in the application to the Environmental Office of the Ministry of Environmental, Physical Planning and Public Works

3. Conditions/requirements

The following conditions in the licenses establish the correct siting of farms and good management procedures, as well as the application of the concept of the “precautionary principle” for the protection of the environment:

· pre-approval of permission for land use

· documented permission for construction

· permission for land use approved by Archaeological Service, Hellenic Tourism, Local Authorities, Ministry of Health and Common Welfare and Ministry of Mercantile Marine

permission for coastal land use by local Town Planning Office

Category 2: Finfish marine farms  
Licensing and operation of marine aquaculture farms as above.

 1. Information required in application, same as for Category 1, apart from:

·  number of facilities, type and size of the net cages

· description of the underwater topography of the site, with a design diagram profile of the net-cages in relation to water depth

·  an EIA, detailing the environmental ‘effects’ of the operation, must be included in the application to the Environmental Office of the Ministry of Environmental, Physical Planning and Public Works

2. Conditions/requirements

The following conditions in the licenses establish the correct siting of farms and good management procedures,  as well as the application of the concept of the “precautionary principle”  for the protection of the environment:

· distance between farms

· sufficient and permanent sea water currents

· proper orientation of the main axis of the net-cages block in relation to the existing water currents

· proper mooring of the net cages blocks

· identification of the min. water depth beneath the bottom of the cages

· scientific coverage for the operation and management of the farms

Category 3: shellfish farms   

The leasing and licensing procedure for the aquatic area is almost the same as for the other two categories.

1. Information required in application the same as in Categories 1 and 2, apart from:

· number of facilities, type and size

· outline of production management/culture method

· description of the underwater topography of the site

· total seawater area

·  an EIA, detailing the environmental ‘effects’ of the operation, must be included in the application to the Environmental Office of the Ministry of Environmental, Physical Planning and Public Works 

2.  Conditions/requirements

Much as for finfish farms

· It is suggested that the existing legislation covers consent limits and the allowable impact zone (AIZ) of effect. 
D. Environmental Standards

1. EQS/AZE

A Quality Assurance scheme is currently being developed for aquaculture products. The product quality certification scheme for farmed sea bass and sea bream will bring internal quality audits and controls, which will also use scheduled and random visits. Fish samples will be sampled for microbiological analysis, antibiotic residue testing and nutritional profile monitoring (Christofilogiannis, in press).

2. Environmental monitoring

Environmental responsibility and care is incorporated into the legislation (obligation to carry out an EIA when applying for aquaculture licence; PESCA business plan of the Ministry of Agriculture; Directive 990/220/EEC on the release of GMOs; EEC/91/67 on sanitary measures for aquaculture products) but legal penalties are not yet sufficient (FAO, 1999).

Measures such as the following exist

· limits on the relation between area occupied by cages vs. max. annual production

· stocking density limits

· proper feeding application (food conversion ratio; food dispersion technique)

· regular removal of dead fish

· regular monitoring of water and bottom sediments quality, as well as the benthic community

· sanitary measures
3. Self-regulations/checking procedures
These do not yet exist on a formal statutory basis.

4. Use of Pesticides/Medicines

The use of pesticides is permitted with the approval of the National Drug Organisation

The use of medicines is permitted with the approval of the National Drug Organisation and the Ministry of Agriculture 

E. Carrying Capacity

Not mentioned as such.

Iceland

A. Production

Main production is salmon (2.686t in 1998),.

Some production of char and rainbow trout (960t in 1998)

B. Licensing/competent authorities

Differentiationbetween large farms(over 200t peryear) and small farms

The Environmental and Food Agency is the State authority that oversees licensing, pollution control, waste management, water pollution and treatment, environmental monitoring and health and food control of products for the market. The Agency issues licenses to large farms, and freshwater farms with annual production over 20t /yr) The local Health Inspection Authorities issue licenses to small farms under the previously quoted production levels. The Nature Conservation Agency has to be consulted prior to the issue of any license. Certain other state and communal authorities are involved in the process of licensing and have control responsibilities: The Directorate of Freshwater Fisheries, the Veterinary Officer of Fish Diseases, the Planning Agency and the local planning and building authorities, the Directorate of Fishereies and the Health Inspection Authorities.

C. Licensing procedures

Two types of farms are licensed.

Category 1: land-based tanks with discharge to sea

Category 2: cage farms at sea.

Operating licenses are only issued after full compliance with the terms and conditions in the environmental licenses. EIA not always required, but if required (according to regulation no. 179/1994, based on Act no. 63/1993, and EU Directive 85/337/EEC) it must be carried out before the licence can be granted

1. Licensing Information required in all aquaculture applications

· detailed description of the production process

· information on pollution risks

· pollution control

· site of the plant

· the local environment

· any other relevant issues

2. Licensing Requirements 

Category 1: land based farms with discharge to sea

Conditions/requirements as expressed in licence

Part 1

· permitted production volume

· regulatory framework in respect of production

· general requirements concerning conduct and waste treatment

Part 2

· specific requirements concerning pollution control

      (Environmental criteria to be met below)

· Particulate matter may not sediment or deposit at the vicinity of the outlet

· Mats of micro-organisms may not be observed; neither chum, oil films, waste or other material

· the wastewater may not have any unacceptable smells or odours

· unexpected environmental effects

· criteria concerning discharges and environmental standards (where available)

Part 3

· Frequency of control visits and fees for the control.

· Details of monitoring procedures 

2. Licensing Requirements 

Category 2; cage farms

Generally as for Category 1 farms but also is required to:

· obtain all accessible knowledge about currents in the area 

· monitor the bottom around and under the cages with a sediment sampler or a video camera in order to assess, measure and collect sediment.

· after 5 years the farm must publish a report on the distribution of pollutants from the farm, in order to allow the evaluation of any environmental effects

3. Public Hearing

The Environmental and Food Agency shall prepare an evaluation report that follows the draft license for public hearing; 

D. Environmental Standards

1. EQS/AZE

Standards for shellfish to comply with the quality of waters for growing shellfish as laid down by EU regulations.

2. Environmental monitoring

Water quality standards in Icelandic regulations cover dangerous chemicals in Council Directives (76/464 and related) and certain dangerous substances discharged into water.

Although licenses for large farms (>1000t/yr) do not require water treatment, sampling of specific environmental. parameters are required for 2 years after the production capacity has been reached; this is to test the dilution models the company presented in the application for the license and to test if the company complies with the environmental criteria in the vicinity of the outlet.

The frequency of visits and monitoring exercises, according to pollution control regulations, depends on the plant size, as follows:

Aquaculture with discharge to sea

Category
Annual Production
Control Visit
Control measurements

1
> 1000 t
every 6 months
every 3 yrs

2
200 - 1000 t
every 12 months
every 5 yrs

3
100 - 200 t
every 12 months
every 10 yrs

4
< 100 t
every 24 months
Never

4. Use of pesticides/medicine

The use of pesticides is allowed with a permit from the Veterinary Officer of Fish Disease Food monitoring is the responsibility of the Veterinary Officer of Fish Disease, to test for residues of medicine

E.  Carrying capacity

There is no description on how to evaluate carrying capacity for aquaculture, but the following requirements are in place in the licensing process and in the licenses concerning carrying capacity: 1) detailed information on pollution risk must be included in the application; 2) in the license, there are requirements concerning unexpected negative environmental effects.

Ireland
A. Production

Main production of finfish is salmon (14.000t in 1996). Main production of shellfish is mussels (22.000t in 1996) (rope and bottom-cultured).

Some production of oysters, scallops and clams. 

B  Licensing/competent authorities

The Department of the Marine and Natural Resources is the sole regulatory authority of marine aquaculture and shares responsibility for land based and freshwater fish farming with the relevant Local Authority.

C.  Licensing procedures

A marine aquaculture project requires two licenses:

(1) A Foreshore License under the Foreshore Act, 1933, which gives the permission to use and occupy a particular area of the State foreshore which is defined and delineated on a map. The license specifies such use of the site as mooring trays or trestles in the case of shellfish production, to fish cages with numbers and dimensions specified in the case of finfish production. The licenses are generally issued for 10 years. 

(2) An Aquaculture License issued under the terms of the Fisheries (Amendment) Act, 1997. This is a license to engage fully in a clearly defined type of aquaculture for a specified period of time, which ordinarily cannot exceed 20 years. 

Under the Fisheries (Amendment) Act, 1997, a "Trial License" may also be obtained. This is a License to engage in aquaculture in an investigative or experimental manner. The period of validity of a trial license will depend on the nature and merit of the specific projects proposed but cannot exceed 1 year in the case of salmon farming, or 3 years in any other case.

1. Licensing Information requirements

An Environmental Impact Statement (EIS) under EU Directive 97/11/EC amending Directive 85/337/EEC, must accompany all applications for aquaculture licenses in respect of sea water salmonid breeding installations. An EIS may also be required in other cases if the proposed aquaculture operation is likely to have significant effects on the environment.

2.  Licensing conditions/requirements

Salmon farming:  general conditions of the license include

· That no fish other than salmon are cultivated or taken under the terms of the license without prior written permission of the Minister for the Marine and Natural Resources

· That the Licensee shall make adequate arrangements to ensure that the cages shall not prevent the passage of migratory fish and shall take all measure necessary to prevent the escape of salmon from the cages.

· That the Licensee shall keep records of all chemicals and antibiotics with which the fish have been treated, including quantities and times of use.

· That the Licensee shall notify the Department of the Marine and Natural Resources, within 24-hours of the appearance or suspected appearance of any disease in the licensed area or any abnormal losses or moralities in the licensed area. 

· That the Licensee shall notify the Department of the Marine and Natural Resources, within 24-hours of any escapes of fish from the licensed area.

· Towing of cages to or from the licensed areas shall be subject to prior approval by the Department of the Marine and Natural Resources.

Special conditions

· annual production levels

· stocking density

· the min. fallowing period during which no farmed fish may be present on site

· environmental monitoring, e.g. sea-lice, sea bed.

Shellfish cultivation general conditions:

· That the Licensee shall ensure that longlines, flotation devices, trestles or bags are placed on sites within the licensed area only. 

· That the Licensee shall ensure that the equipment is kept in good repair and condition and ensure that they will not be injurious to navigation, the adjacent lands or the public interest.

· That the Licensee shall not use any substance that has a deleterious effect on the fishery environment including the use of organotin based anti-foulants.

Special conditions:

· That storage of equipment on the shore outside the licensed area be prohibited

· That the structures used are so constructed and arranged that the spaces between them are uniform and that they are aligned uniformly in relation to each other

· In the case of rope mussel production, the maximum number of longlines permitted per hectare - no more than 3 longlines per hectare are permitted

· The colour of any flotation devices used

· The type and location of navigation markers to be used.

3. Public hearing

Licence applications are publicly advertised in order to give interested parties and the public the opportunity to make comments over a period of four weeks. These must be considered before the licensing decision is taken. 

D.  Environmental Standards

1. EQS/AZE

Currently no environmental standards have been set for the presence of chemotherapeutants in the water column or benthos at fish farm sites.

Allowable Zone of Impact in respect of benthos monitoring (100 metres from the edge of the cage site).

2. Monitoring requirements:

These are given in detail in Annex 2.

Sea-lice monitoring

All salmon farms are monitored 14 times/yr with 2 inspections/month during the ‘critical months’ of March, April and May. Lice counts are made on a sample of 30 fish from both a ‘Standard Cage’ (sampled during each inspection) and a ‘Random Cage’ (selected on the day of the inspection).

Water Column

The monitoring of DO, chlorophyll a and dissolved inorganic nutrients (nitrate, nitrite, phosphate) at the surface, mid-depth and near bottom has been carried out at salmon farms on a monthly basis. The costs of the monitoring are borne by the producer.

Sea bed monitoring

The main focus of environmental monitoring of salmon farms, on the SEPA model, includes visual observations, physical samples, biological samples and photography. The level of monitoring required will vary from farm-to-farm depending on the tonnage of fish produced and the current speeds at the cage site.

3. Self-regulations/checking procedures

No information

4. Use of Pesticides/medicines

The use of chemotherapeutants on salmon farms in Ireland is governed by the Animal Remedies Act, 1993. All chemicals used to treat fish must be prescribed by a Veterinary Surgeon. Organotin antifoulants are not permitted.

E. Carrying capacity

Maximum stocking density for finfish set at 15gk/m3.

No regulations are currently in place concerning the type or amount of feed input and food quotas are not set. 

Italy

A. Production

Main finfish  production is trout (50.000t. in 1998), and sea bream/sea bass (14.000 t)

 Main shellfish production is mussels (130.000t.) and clams( 48.000t.)

B. Licensing/competent authorities

Aquaculture in Italy is regulated as an agricultural activity (Law no 102 of 5/2/1992) and subject to both legislation and general regulations regarding the utilisation and protection of waters, the conservation of the landscape and land use. The Ministry of the Environment has centralised powers.

In case of the building or modification of a fish farm, several authorities must be consulted and several authorisations should be made, the Municipal Building Board, local Board of Health, Municipal Water Protection Office, Civil Engineering Offices, Provincial Office for the Protection of Environmental Resources, Neighbourhood Council. There are more and different authorities concerned if the farm is an expansion in a state-owned area , or in a private area overlooking a coast or a lagoon (Corps of Civil Engineers for Maritime Works, the Harbour Office, Military Civil Engineering Corps), in agricultural areas (Provincial Agricultural Inspector). In respect of utilisation of water, a compulsory permit is necessary for inland water and for coastal or lagoon areas, and must be obtained from the Public Administrations Office. In respect of water  water from artesian wells must obtain authorisation from the Regional Civil Engineering Corps, via the Regional Office for Geological Protection, the Department of Quarries and Peat-Bogs, the Office for the Exploitation of Thermal and Mineral Waters and the Ministry of Public Works .

C.  Licensing/permit/authorisation procedures

Municipal building permit which requires a “nulla-osta”(permission to proceed) is necessary and must be obtained from the authorities mentioned above. Permissiion to dump waste water must be sought. Permission to obtain water is very complex and so time-consuming that it can take up to 14 years, with many applications never re-surfacing.

1.  Licensing information

Detailed information was not given because of the large numbers of authorisations and permits required, each of which requires different information.

2. Licensing conditions /requirements

As above.

Payment of appropriate fee.

3. Public hearing

Previous publication of application in the Official Gazette, poasting of the decree on the Municipal Notice Board for 30 days, during which time any Italian citizen or institution may oppose the granting of permission.

D. Environment Standards

1. EQS/AZE

No information given on Environmental Quality Standards

No information given on Allowable Zone of Effects

2. Environmental monitoring

No specific areas are identified by legislation as areas destined to aquaculture activities. The identification of waters destined for the rearing and harvesting of molluscs is delegated to the Regional Authorities (Law no. 131, 27/1/1992), which also defines the microbiological and physico-chemical parameters of water sites, reefs or natural populations of bivalve and gastropod molluscs.

With regard to coastal waters, macro-descriptor, biotic and ground parameters should be monitored  (see Annex 3).  Macro-descriptors must be monitored in the waters seasonally, except from June to September when they must be monitored every fortnight: 

The management of coastal waters will change in the very near future (Law n( 152) with the pursuit of the sustainable use of waters and new standards are objectives set to achieve such purpose.

Biotic parameters (the bioaccumulation of heavy metals and organic compounds) in bivalve molluscs must be monitored twice per year, and ground parameters in the grounds must be monitored once a year.  According to the law, regarding standards for the classification of coastal waters, the trophic index (given in Annex 3) must be applied:

The law indicates that the coastal waters in the Adriatic Sea should have a maximum trophic index of 5.5 by 31 December 2008.  The quality classification of "transition waters" (salt lakes and shallow coastal lagoons) is based on the number of anoxia days/year, involving more than 30% of the water body surface (see table below).  With regard to effluents from aquaculture (article no 37), the law gives the Ministry of Environment the role of promulgating rules in order to minimise the environmental impact of aquaculture.  Moreover, the law gives the Regional Authorities the power to fix parameters for special environments by introducing the concept of "correct agriculture practices". 

3. Use of Pesticides/medicine

Usage is permitted but must be issued by veterinarian.

E.  Carrying capacity

No information given

Norway

A. Production

Main production is  salmon and rainbow trout  (total production 460.000t. in 1999).

Some production of shellfish, miostly blue mussel(1000t. in 1999).

B. Licensing/competent authorities

 The Ministry of Fisheries is the main authority responsible for the licensing of new farms (1 license = 12 000 m3 production volume) and the control of the industry.  Norway is one of the few countries in the project to issue one licence covering all operational aspects, and there is a tight co-operation with other authorities (such as environment, disease control, local government and labour) and the aquaculture industry. The license is issued from the National Fisheries Authorities, and operating conditions given from other authorities are included in the license.

There are different ‘competent authorities’: the Ministry of Fisheries and the Animal Health Authority are the most relevant.

Main responsibilities of these authorities which will ensure the license holder do what is needed.

Fisheries Authorities
Animal Health Authorities

 -general requirements

 -location, signs

 -management plan

 -keeping records

 -fish density

 -feed waste

 -sign when using medicines

 -control of environmental impact

 -escapee prevention

 -tidying up when leaving a site
 -facilities for storage of dead fish

 -keeping records (regarding diseases etc.)

 -washing and disinfection

 -fallowing

 -no use of farmed fish or parts of such fish as feed for farmed fish

1. Information required for the licensing process (points relevant to environmental monitoring and impact) required for shellfish and fin fish installations

· UTM co-ordinates

· current measurements (min. 14 days at 3 depths: ½ of net depth, ½ depth to bottom, 1 m above bottom)

· EIA (evaluation of the sediment under the site, using the MOM system)

· bottom topography

· planned production ( limitation applies through feed quotas - 680 t/license/yr - and max. fish density - 25kg/m3)

· salinity (when necessary, relating to risk of spread of Gyrodactylus salaris in brackish water, or to evaluate risks of ice problems)

· bottom sills restricting water exchange (if existing more comprehensive evaluation is required)

2.  Conditions/requirements

 A license shall not be granted if one or either of the following apply: 

the facility will cause a risk of the spread of disease among finfish or shellfish;

 it will cause a risk of pollution; 

or has a distinctly unfortunate location in relation to the surrounding environment, lawful traffic or other exploitation of the area.

· maximum production volume 12 000 m3 (surface area x 5 m depth x 85%);

· the license holder should reduce feed loss as much as possible;

· defined control and journal routines regarding medicines and disinfectants (under veterinary control);

·  detailed annual report to the authorities

To enable the authorities to control the activities at the farms, the license holder is obliged to keep records at license, site and unit/sea cage level:

1. Records at license level include:

·  handling and delivery of dead fish;

·  purchases of ready made feed and fish meal;

·  consumption of net impregnating agents.

2. Records at site level include:

·  state of health, diagnostic tests and treatment;

·  number of lice on salmonids;

·  use of medicinal products (type and name, quantity used and treatment period);

·  use of chemicals (type and name, quantity used and consumption period);

·  catches made during fishing for monitoring or recovery purposes (escapees).

3. Licensing process - records taken per site and unit/sea cage:

· stocking (number, species, origin, stocking time, live weight)

· fish density - kg/m3
· net depth

· feed consumption

· escapes

· slaughter details and numbers of dead/dying fish

D. Environmental Standards

1.  The Pollution Control Authorities have created certain Quality Standards: NS 9422: 1998 (Water Quality - Guidelines for sediment sampling in marine areas); NS 9423: 1998 (Water Quality - Guidelines for quantitative investigations of sublittoral soft-bottom benthic fauna in the marine enviroment). These have been subsumed in the proposed Standard NS 9410:2000 (Environmental Monitoring of marine fish farms). All users of near-shore areas must adapt their activities to these standards.  The system contains classification tables for impacts from nutrients, organic matter, micropollutants and faecal bacteria, as well as tables for the assessment of water quality (suitability) for various uses.  The classification of the state of pollution is based on nutrients, Secchi depth and oxygen; soft bottom fauna and organic content in sediments; metals and organic, environmental poisons and faecal bacteria.

2. Environmental monitoring:

· 15% of farms inspected every year

· inspection and evaluation of registrations at farm level

· annual reports to the regional environmental office

· adjusted MOM inspection every year (in some areas)

There are also monitoring programmes re: medicines and any other chemical compounds on fish flesh. Similar tests are carried out on shellfish re: toxins, Coliforms and other micro-organisms and chemicals (e.g. Ag, As, Cd, Cr, Cu, Hg, Pb, Zn).

3. Self-regulation procedures/checking procedures

It is important to note that the table below is not used by an official authority to determine whether a farm is polluting or not.  Monitoring is left to the farmer himself to ”document” that the farm is not causing unreasonable effects in the environment.  The classification separates between the suitability for recreation and swimming, aquaculture, fishing, water supply (cooling / process water for industry), and lets the local authorities decide what level of environmental standard should be applied in different areas.

The following table gives an indication of the allowed/threshold levels for some parameters. 

Parameter
Well suited
Suited
Less suited
Not suited

Total P (g/l winter
< 21
21 - 25
25 - 42
> 42

Total nitrogen (g/l winter
< 295
295 - 380
380 - 560
> 560

Oxygen in deep water ml/l
>4
4 – 2.5
2.5 - 1
<1

Thermostable colibacteria/100ml
<10
10-100
100-300
>300

4. Use of Pesticides/medicines

EU regulations are followed regarding food quality standards and the licensing process for medicines and pesticides, with a zero-detection limit for permitted levels of medicines and pesticides in aquaculture products at harvesting.  The control system for the use of medicines in Norwegian aquaculture makes it possible to have detailed records of the use of all medicines at site level. Permission to use either must be obtained form the State Pollution Control Authority.

E. Carrying capacity

Each license is evaluated in the context of the ”total carrying capacity” of the area.  This normally means that finfish farms are not permitted in fjords, while shellfish culture may be allowed in such fjords. Increasingly, aquaculture farms are monitored by the use of the MOM system (summary below,see Annex 4 for more detailed overview).

The MOM system

· based on integrating the elements of EIA, monitoring of impact and EQS, into one system

· the amount and level of monitoring depends on the levels of env. impact

· monitoring is carried out on the sediments beneath fish farms

· a farm exceeding the EQS when the sediment under the farm becomes azoic

PORTUGAL
A. Production

Main production is shellfish: clams (3260t. in 1997, mussels, oysters, cockles(1180t. in 1997)

Some production of finfish: sea bream, sea bass (1256t. in 1997), turbot(216t. in 1997)

B.  Licensing/competent authorities
· Direcç_o Geral das Pescas e Aquicultura (DGPA)

· Instituto de Investigaç_o das Pescas e do Mar (IPIMAR)

· Local Harbour Authority

· Direcç_o Geral do Ambiente (DGA)

· Instituto da Conservaç_o da Natureza (ICN)

· Direcç_o Geral da Veterin_ria

· Administraç_o Regional da Sa_de (ARS)

· Local Council

C. The licensing application is submitted to the DGPA. Other relevant authorities are also involved in the process. If all agree, authorisation to proceed is given by the General Director of DGPA. However, after establishment, a license allowing exploitation of the industrial unit (i.e., operational licence) must then be obtained (given by DGPA). 

1. Information required for licensing/authorisation procedure

The only units that require an Environmental Impact Assessment (EIA) are those using fresh water.  Marine units simply require a study of Environmental Incidence.  IPIMAR, ICN, and the DRA are responsible for the procedures contained in the document, determining water quality standards for brackish and salt-water production units.

2. Licensing/authorisation conditions/requirements

DGPA and IPIMAR assess if the project has been correctly executed.

D. Environmental Standards

1. There are statutory regulations that address Quality standards and control of alimentary products. Quality standards for effluents of fresh-water farms and water quality standards for mollusc bottom cultures and fresh-water units are set up by law.  

Quality standards for mollusc bottom cultures include the following: the maximum admissible pH values - 7-9 on the Sorensen scale; temperature – not exceeding 2_C comparatively to normal/unaffected waters; water coloration – must not exceed 100 mg/l Pt-Co comparatively to normal/unaffected waters; suspended solids – not exceeding 30% of normal/unaffected water values; salinity – maximum acceptable value (MAV) of 12-38‰; dissolved oxygen – average value of (70%; petroleum hydrocarbons – must not be present at levels where it produces a visible film on the water surface, deposits on the shell and/or provokes adverse effects to bivalve molluscs. 

2.  Environmental monitoring

Biotoxins measured are Paralytic Shellfish Poisoning (PSP) (MAV: < 80mg/100g), Diarrhoeic Shellfish Poisoning (DSP) (must be completely absent), and Amnesiac Shellfish Poisoning (ASP) (MAV: < 20mg/g).  The MAV for faecal coliforms is £ 300/ 100ml. 

The following parameters are monitored as shown in brackets.

· the maximum admissible pH values - 7-9 on the Sorensen scale (measured every 3 months)

· temperature – not exceeding 2_C comparatively to normal/unaffected waters (every 3 months); 

· water coloration – must not exceed 100 mg/l Pt-Co comparatively to normal/unaffected waters (every 3 months); 

· suspended solids – not exceeding 30% of normal/unaffected water values (every 3 months); 

· salinity – maximum acceptable value (MAV) of 12-38‰ (monthly), 

· dissolved oxygen – average value of (70% (monthly); 

· petroleum hydrocarbons – must not be present at levels where it produces a visible film on the water surface, deposits on the shell and/or provokes adverse effects to bivalve molluscs (every 3 months); 

· heavy metals (every 6 months); 

· biotoxins (every 15 days and once a week during potential red tide seasons), and 

· faecal coliforms (every 3 months).  

3. Self-regulation procedures/checking procedures

No information given.

4.  Use of Pesticides/medicine

There is control of the use and the introduction of pharmaceutical products into aquaculture units and aquaculture products.

Permission to use either pesticides and medicines is given by the Direccao Geral da Veterinaria

E.  Carrying capacity

Not mentioned

Scotland

A. Production

Main production is  salmon ( 99.197 in 1998) mainly in marine cages.

There is some shellfish production (about 5.000t. in 1998)

B. Licensing/competent authorities

All applications for aquaculture sites must be authorised by the Scottish Executive Shipping Services Branch (SESSB), Crown Estate Commissioners (CEC) and planning authorities. Scottish Environment Protection Agency (SEPA) and the Scottish Executive Rural Affairs Division (SERAD) act as statutory consultees and also administer relevant legislation.   All cage sites granted must seek a Consent to Discharge (License) from SEPA,which amounts to an operational licence.  All shellfish leases must be registered with SERAD. The CEC screens applications to see if there is a need for an EIA, and is guided by SERAD, the Local Planning Authority, Scottish Natural Heritage and SEPA. In the Shetland and the Orkney Islands, it is the Harbour Authority and the Local Authority which are responsible for licensing.     

C. Licensing/application procedures

Application must be made to the CEC which is responsible for the management of the foreshore and the sea bed. Applications must also be made to the local planning authorities for any developments proposed above the mean low water mark. In principle, applications should also be required to submit an Environmental Statement. These, however, have to be screened by the CEC (except in Shetland and Orkney) and this involves those authorities mentioned above. Copies of applications with the supporting data are also given to the Fisheries Research Marine Laboratory.
1. Information required in application (as part of EIA)

· description of development (site design and size)

· measures involved to avoid, reduce and remedy adverse effects

· data required to assess the main effects upon the environment

· an outline of the main alternatives

· a non-technical summary

The consent setting process takes account of site suitability and  environmental usage i.e. other activities in the water body (e.g. fishery interests, water sports, aesthetics) plus environmental status (hydrographic character, existing biological , sedimentary and water quality).

The screening process in respect of EIA requires information on:

· the size of the project

· the cumulative effect with other projects

· the use of natural resources

· the production of waste

· Pollution and nuisance

· the risk of accidents   

2. Conditions/requirements of licence

Before consent is given,

.  Typically a consent will include details of the quantities of therapeutants permissible, maximum biomass, location, size and type of cages and species to be farmed etc.

The operator is required to return records every month,  of stock held and use of medicines .

3. Public hearing

Licence applications must be advertised.

Interested bodies can make representations.

New consents must be made public within 28 days of issue.

D. Environmental standards

1. EQS/AZE

a) Environmental  quality: 

The UK operates the Environmental Quality Objective/ Environmental Quality Standard (EQO/EQS) approach for protecting the receiving environment. The uses of the aquatic environment  are set e.g. consumer protection (edible aquatic species may be safely eaten), protection of aquatic life, protection of water quality for industrial use; for water sports etc., Standards or criteria are then set to protect these uses and applied by the competent authority in regulation (for full details see Annex 5).

In UK sewage sludge dumping sites (now ceased), where action levels have been proposed, SEPA has set action levels to address organic impacts (and some medicine and chemicals) for the sediment environment in the close vicinity of cage farms.  These are biological, chemical and physical e.g. Redox, Copper, Zinc, faunal abundance, diversity index guidelines,  sulphide and  organic matter.  These are being used in 1998 and 1999 and are being tested to assess environmental quality in parts of Scotland.

b) Product quality
Maintaining good quality of fish and shellfish for consumption, depends on monitoring programmes completed by SERAD for biotoxins in shellfish flesh, planktonic composition in shellfish waters and the maintenance of the quality criteria laid down for commercial shellfish sites.  Three categories of waters are defined,  depending on coliform count in the shellfish.  The efficacy of depuration plants is also monitored.  In addition, there are end product standards ranging from radionuclide content, ASP content, DSP levels, to freshness  and appearance contained. These are within the UK Food Safety Regulations 1988.

c) AZE

In relation to cage fish farming, SEPA uses an Allowable Zone of Effect (AZE) for both sediments and the water column where background standards or criteria may be expected to be breached.  For salmon cages, SEPA has defined the extent of this zone and criteria to be achieved within it and uses it operationally in reviewing monitoring data and determining action.

2. Environmental monitoring

Fish and shellfish farms must be registered with SERAD 

Extensive statutory and non statutory programmes of monitoring by SERAD for end product quality involves (consumer protection) assaying for biotoxins,  microbiological classification of waters for growing shellfish under terms of the Directive (91/492/EEC),  the performance of depuration/treatment plants as well as analysis of trace metals and organochlorines in shellfish flesh.  Consumers are further protected by the monitoring of  residues of medicines in fish tissue carried out by the Veterinary Medicines Directorate.

SEPA carries out monitoring for a) consent compliance b) environmental impact from cage farms and c) monitoring of environmental quality under the terms of the EC Shellfish Growing Waters Directive (79/923/EEC).

Key areas:increased nutrients, dissolved oxygen depletion in deep basins in lochs, medicines and chemicals which may accumulate in sediments, antifoulant treatments ,organic waste deposition 
Locations within designated EC Shellfish Growing Waters are monitored monthly quarterly or biennially as per the Directive for a suite of persistent substances, trace metals, and other water quality descriptors. 

3. Self-regulation procedures/checking procedures

Self monitoring has been introduced whereby the farmer  carries out sampling in the near field,  to an agreed programme and timescale. The data are submitted to SEPA for scrutiny and quality is maintained by audit measures . These can include parallel sampling, requiring repeat analysis, participation in analytical quality control (AQC) schemes, providing sampling and analytical protocols.

The operator is required to return records of stock held and use of medicines .

Routine inspections are made to check compliance:records of stock held, medicinal treatments, chemical storage facilities, disposal facilities for mortalities, other solid wastes, net-washing facilities and disposal of netwashings.    

3. Use of Pesticides/medicines

  Residues of illegal pesticides or medicines and other substances are regulated against Maximum Residue Levels (MRL)  by the  Veterinary Medicines Directorate (VMD).    Regulation and approval of antifoulant products is carried out by a branch of the Health and Safety Executive (HSE) under Control of Pesticides Regulations 1986

The residues in fish flesh of medicines and trace metals are measured against a maximum residue limit (MRL). 

Medicines used in salmon farming include Dichlorvos, Salmosan Excis and Calicide.  SEPA has derived operational standards for all these products in water and sediments and uses a mathematical modelling approach for their control.  A host of other chemicals are used in aquaculture including anaesthetics, antibiotics and cleaning agents.  Where a substance is considered to be posing a high environmental risk, SEPA will derive an operational standard.  Antifoulants are frequently based on Copper and Zinc.  Twenty four products are currently provisionally licensed for use in aquaculture in the UK. 

E. Carrying capacity

Set at the maximum weight which will achieve sustainability at a farm.

SPAIN

A. Production

Main production is shellfish: 260.000t. in 1998, mainly produced on rafts.

Some finfish production of sea bream and sea bass : 7738t. in 1998, produced mainly  in inland pools pumping seawater, though more and more offshore installations (cages) are being used. 

B. Licensing /competent authorities

Spain has 17 autonomous regions, with each region directly responsible for aquaculture regulation. The national laws concerning Marine Farming and the Law of the Coasts, form the basis of the regional regulatory procedures.

Every application must be approved by the following organisations:

- Regional Council

- Local councils

- Navigation authorities

- National Fisheries General Directorate

- Ministry of the Environment
Other organisations depending on each region (e.g. Tourism office, Service of Public Health, Fishermen Associations, etc.). In addition, every region applies its own supplementary regulations.

Permits are usually obtained within 1-2 years, depending on the region and on project type. Concessions are granted for 10 years and renewed for 10-year periods up to a maximum of 50 years.

C. Licensing/permit procedures

1.  Information required for licencing application

According to Spanish laws, every autonomous region regulates the applications for aquaculture installations by requiring the following documents together with 8 copies of the project:

- A previous physicochemical and biological study of the area and surroundings

Physicochemical measures ïnclude: the proposed location of new installations, water fluxes, control of natural substrates, depuration systems, water resources needed in closed systems, effluent depuration, dumping control, control of chemical use, control of proposed feed supply

Biological measures include: application of above measures, control of predators, control of introduction and disease control monitoring of farmed species, carrying capacity of natural populations against new introductions

- A financial report which includes the total budget

- A socio-economic study which includes alternative use of old installations

- A technical report including choice of locations in order to avoid visual disturbances

- Plans of the works to be done and of the site where the installation is to take place

- A photographic study of the area, giving alternative site locations

- A study on the environmental impact on the modification of biotic and abiotic factors including the socio-economic issues

2. Licensing requirements

As above

3. Public hearing

Not mentioned

D. Environmental Standards

1. EQS and AZE

The Quality standards concern EU Food Safety regulations and are strictly adhered to.

Regulations in place concern the following: 

· water quality for shellfish farming

· technical and sanitary control of commercial shellfish and finfish and production

· licenses.

2. Environmental monitoring

Regional governments have devolved responsibility for monitoring to Regional Environmental Agencies 

Monitoring is carried out by several organisations with different responsibilities covering the following parameters

· Periodical control of the water column quality 

· Red-tide control (weekly and fortnightly sampling)

· Micro-algae monitored in respect of nutrient loading, esp. of N and P.

· Microbiology

· Biological matters

3. Self-regulation procedures/checking procedures

No information

4. Use of Pesticides/medicines

These are very strictly regulated. The National Plan for Residue Research in Aquaculture has bi-directional control for finfish and other aquaculture products.

Minimum number of samples is one fish per 100 tonnes of the total annual production. 

Royal Decrees currently in use prohibit the use of hormonal substances as well as others. Permission to use medicines and pesticides must be obtained from veterinarian.

E. Carrying capacity
Not mentioned in usual context.
Sweden

A. Production

Main production is  rainbow trout (5000t. in 1998). 

There is some production of blue mussel (500t. in 1998)

B. Licensing/competent authorities

A series of authorities are involved in the license issuing process. All applications for fish farm licenses must be examined according to the Fishery Act and the Ordinance.The County Administration is always involved in the application procedures; the Water Rights Court only occasionally (for the use of 300 cubic metres water daily). Other authorities to whom the application is forwarded and who have a say in the procedures are the Fishery Ordinance, the National Board of Fisheries, the State Veterinary Institute, and the Swedish Environmental Protection Agency (SEPA).
C. Licenising/authorisation procedures

 Application for  the permit, irrespective of the proposed size of the farm,  is sent to the County Administration Board. The application is sent for separate consideration (in respect of the Environmental Protection Act) if more than 10t. production, to the County Administration Board. Application for crustacean farms with a capacity of more than 500kg sends the application to the National Board of Fisheries. The County Administration Board passes all this to the Fishery Board of Sweden, and sends referrals to the State Veterinary Institute,  and to the Local Authority. 

1. Information required in licensing procedure

An EIA must be carried out and attached it to the license application. 

The license application must include:

· name and address of applicant

· the site of the farming operation

· water area (coastal water, lake, running water..)

· type of technology and its source of water

· details on production and the calculated amount of feed

· a sketch of the farming operation and treatment technology for discharges

· fish processing

· fish health control

· nearby farming operations

· the use of land and water in nearby activities

· environmental conditions: (i) lake volume; (ii) secchi depth; (iii) bottom type; (iv) concentrations of P and N; concentrations of the same compounds in the water supply

· calculated Environmental Impact of the farm

· consultation and information to various authorities and to the general public

2. Conditions/requirements

Farmers have to pay for the monitoring of fin and shellfish farms by the County Board Administration.

 No farm should propose a location other than in those areas planned for aquaculture

No new (introduced) species will be permitted

Farmers have to keep a logbook re: stocking of eggs and fish, time of the year, species, strains and age; movement of fish within the cultivation; mortality; delivery of eggs and fish; treatment of fish to prevent, alleviate and cure diseases; health control and results from laboratory investigations. 

3. Public Hearing

A public announcement must be made if the farm is to produce more than 500kg

Or intends to overwinter  more than 500kg fish.

D. Environmental Standards

1. EQS/AZE

Sweden adopted Water Quality standards for shellfish waters in 1979

Sweden has also adopted criteria for classifying water quality for concentration of organic compounds and metals in blue mussels.

The water quality standards are given in Annex 6.

The State Veterinary Board controls fish diseases and has special measures aimed at combating disease. The quarantine regulations concerning the movement of fish, fry, elvers are very strict and very strictly adhered to.

2.  Environmental monitoring

An experimental monitoring programme for toxins is in operation, but not yet enforced. Its takes place on a weekly basis, except during the months of April – June (monthly)

Every delivery of mussels is checked for toxins, for DSP, for PSP and sometimes for ASP.

The Food Administration Agency has accepted the safe levels as in the EEC Directives 91/493 and 93/351 and monitoing has ensured that concentrations of mercury, DDT and PCB are very low, in some cases lower than in wild fish populations.

3. Self-regulation procedures/checking procedures.

These are both in operation.

4. Use of Pesticides/medicines

The use of pesticides is permitted, subject to control by the Swedish National Veterinary Board, The same is true for medicines.

E. Carrying capacity

There is no figure set for finfish.

10.000 - 100.000t. for shellfish??

The Netherlands

A. Production

Main production is shellfish: Mussels (80.000t. in 1998).

There is some production of oysters (1.500t. in 1998), carried out on the bottom of leased grounds, in the Wadden Sea and in the Dutch delta area. There is also a small-scale suspended mussel culture on ropes in the Oosterschelde estuary.

B. Licencing/competent authorities

No new licences have been issued for bottom culture since 1960. 9 new licences for rope culture were issued in 1985.  Fishing for cockles and mussel seed requires a licence which is issued by the Ministry of Agriculture, Nature Management and Fisheries. The procedure requires the agreement of the Producers’ Association.

The Producers Organisation (PO) is responsible for laying down regulations and instructions to producers. The PO is also the competent organisation in taking measures to ensure the proper management of catch quotas. Production is very strictly controlled by the Dutch Government, under the terms of the national Policy Document on Sea and Coastal Fisheries, which integrates fishing activities and nature conservancy values. Regulation of water quality is in line with EU regulations and Directives, and is the responsibility of the Dutch Water Authorities.  Control of shellfish during culture is in the hands of the Dutch Fish Board. Shellfish water quality is the ressponsibility of the Ministry of Agriculture, Nature Conservation and Fisheries. The Dutch Health Inspection is responsible for the safety of shellfish products. Micro-pollutants in surface waters are under the control of the Ministry of Public Works, Transport and Water Management.

C. Licencing/authorisation procedures

Intertidal mussel spat is allowed in subtidal areas, only if total spat collection falls below 40.000 tonnes. Licences are then  issued from the Ministry of Agricuilture, Nature Management and Fisheries, with the agreement of the Producers’ Organisation, according to the terms of the fishing plan.

1. Information required for licensing purposes

Not given because no longer relevant.,

2. Conditions/requirements

For mussels spat fisheries and cockle fisheries.

The Producers’ Organisation (PO) sets:

·  the individual quotas

· the period of the spat fishing

· the closing of additional areas

· the obligations of the participants

· the use of the black box containing GIS equipment to monitor the movements of the fishermen

· a set of detailed rules and maps on temporal and spatial fishing scales

3. Public Hearing

No information

D. Environmental Standards

1. EQS/AZE

Regulations and monitoring of shellfish quality - as determined by EU regulations. These are executed on the basis of extensive monitoring of water and shellfish quality parameters. The low occurrence of contamination is achieved by discharge prevention through water management.

The microbiological sanitary status of the shellfish culture areas is monitored on a regular basis. This has shown that the areas do not normally exceed EU threshold values and consequently are considered areas that meet “A” level, which means that no depuration is necessa​ry. The EU threshold values for A level are: E coli < 14/L in surface water, and < 300 in 100 g wet shellfish tissue, and Salmonella absent in 25 g wet shellfish tissue. 

Processing of live shellfish requires quality regulation as well. This is the responsibility of the processing companies which are obliged to apply HACCP procedures.

Biotoxins (DSP, PSP, ASP, NSP) are required to meet the EU standards. In case of exceeding the biotoxin or microbiological limits an area will be temporary closed for harvesting and reopened again when levels have shown to be decreased.

Contaminant levels (trace metals, organic micro-pollutants) in shellfish should meet national and EU water quality standards, and regulation is the responsibility of Dutch water authorities.

2. Environmental monitoring

Monitoring as part of the EU regulation for shellfish quality is the responsibility of the Fisheries Department, along with the Dutch Fish Board. The work is carried out by an agency.

Monitoring of pathogenic bacteria done on bi-weekly basis.

Monitoring of biotoxins carried out along the Dutch coast, the Wadden Sea.

Contaminant concentrations in mussels monitored regularly.

Stock assessment is also monitored regularly as part of the environmental plan, in order to ensure that there are sufficient stocks for the wild bird population (assessment of food availability). If the intertidal shellfish stock in a certain area is less than 60% of the food demand of shellfish eating birds (oystercatchers and eider ducks) the fishery for mussel spat as well as wild cockle stocks is restricted or completely closed for that year.

3. Self-regulation procedures/checking procedures

Extremely sophisticated self-monitoring procedures are in operation in the closely regulated mussel fishery, according to a management plan drawn up by the fishermen themselves in the form of the Producers’ Association. On board each fishing vessel a black box is installed, so that spatial and temporal quotas can be self-monitored and checked very easily by the regulatory authority, the PO, which also sets the fines for non-compliance of its members.

4. Use of Pesticides/medicines

These are not used in extensive mariculture.

E. Carrying capacity

Production target of 100.000 tonnes is set for mussels and 10.000 tonnes for cockles

Is this regarded as the carrying capacity?

Literature cited

Ackefors, H.,2000. Review of Swedish regulation and monitoring of aquaculture. J.Appl.Ichthyol. (in press).
Bernardino, F.N.V., 2000. Review of aquaculture development in Portugal. J.Appl.
Ichthyol. (in press)
Cowey, C.B., (ed.) 1995: Nutrotional strategies and management of aquaculture waste. Selected Proceedings of 2nd Int.Symposium on Nutritional Strategies and Management of Aquaculture Waste, Rebild, Denmark, 24-27 April 1994. Water science and technology, Elsevier Science, UK.

Cullinan C. & van Houtte, A., 1997. Development of Regulatory Frameworks in Review of the State of World Aquaculture (Rome: Inland Water Resources and Aquaculture Service, FAO) FAO Fisheries Circular No. 886, Rev.1, 75-79.

Directorate for Nature Management, 1999. Environmental objectives for Norwegian Aquaculture. New environmental objectives for 1998 - 2000. DN rapport 1999-1b.

Dosdat, A., de la Pomelie C.,2000. Regulation and monitoring of marine aquaculture in France. J.Appl. Ichthyol. (in press)

Eleftheriou, A & Eleftheriou M.,, 2000. Proceedings of MARAQUA 2nd Workshop, Crete, March 2000 (in press).

Ervik, A., Hansen, P.K., Aure, J., Stigebrandt, A., Johannessen, P., & Jahnsen, T. 1997. Regulating the local environmental impact of intensive marine fish farming.The concept of the MOM system (Modelling- Ongrowing fish farms - Monitoring). Aquaculture 158: 85-94.

Fernandes, T.F., Miller K.L. & Read, P.a., 2000. Monitoring and regulation of marine aquaculture in Europe. J.Appl.Ichthyol. (in press).

GESAMP, 1996. Monitoring the Ecological Effects of Coastal Aquaculture Wastes. Rep. Stud. GESAMP No. 57.

Henderson, A. R., Davies, I.M., 2000. Review of aquaculture, its regulation and monitoring in Scotland. J.Appl.Ichthyol. (in press)

Jonsson, G.S., 2000. Licensing, monitoring and regulation of marine aquaculture in Iceland. J.Appl.Ichthyol. (in press)

Maroni, K., 2000. Regulation and monitoring of marine aquaculture in Norway. J.Appl. Ichthyol. (in press)

McMahon, T., 2000. Regulation and monitoring of marine aquaculture in Ireland. J.Appl. Ichthyol. (in press)

Papoutsoglou, S.E., 2000. Monitoring and regulations of marine aquaculture in Greece: licensing, regulatory control and monitoring guidelines and procedures. J.Appl Ichthyol., (in press)

Pedersen, P.B., 2000. Regulation and monitoring of marine aquaculture in Denmark. J.Appl. Ichthyol. (in press)

Pickering, H., 1998. Legal Issues associated with free fish farming at sea. CEMARE RES.PAP.NO.132, 25P.

Rosenthal, H., 1994.  Fish farm effluents and their control in EC countries: summary of a workshop. J. APPLIED ICHTHYOLOGY. Special Issue, Proceedings of the Workshop on Fish Farm Effluents Vol. 10(4), pp. 215-224.

Rosenthal,H & Hilke,V, 2000. Aquaculture production and environmental regulations in Germany. J.Appl.Ichthyol. (in press)

Ruth, M., 1997: Zukunft der Muschelfischerei im schleswig-holsteinischen Wattenmeer: Ausgleich zwischen Ökologie und Ökonomie? pp. 9-17. In: Dethlefsen, V. (Eds.). SDN-Kolloquium, Zukunft der Muschelfischerei im schleswig-holsteinischen Wattenmeer: Ausgleich zwischen Ökologie und Ökonomie. Schriftenreihe der Schutzgemeinschaft Deutsche Nordseeküste. 61 pp. 

Sanchez-Mata, A., & Mara J., 2000. A review on marine aquaculture in Spain: production, regulations and environmental monitoring. J.Appl.Ichthyol.(in press)

Saroglia, M., Cecchini, S., Saroglia-Terova, G., 2000. Review of regulations and monitoring of Italian marine aquaculture. J.Appl.Ichthyol. (in press)

Smaal, A.C., Lucas, L., 2000. Regulation and monitoring of marine aquaculture in The Netherlands. J.Appl. Ichthyol. (in press)

van Houtte, A., Bonucci, N. & Edeson, W.R. 1989.A Preliminary Review of Selected Legislation Governing Aquaculture. FAO, Rome, 86p.

van Houte, A, 1994. The legal regime of aquaculture, FAO Aquaculture Newsletter, FAN 7 (1994) 10-13.

van Houtte, unpublished, 2000. Background paper: Establishing legal, institutional and regulatory framework for aquaculture development and management. Aquaculture in the Third Millenium Conference, Bangkok 20-25 February, 2000.

Varjopuro, R., Makinen, T., Helminen, H., 2000. Regulation and monitoring of marine aquaculture in Finland. J.Appl. Ichthyol. (in press)

Annex 1

FRANCE

Enviromental Quality Standards

Environmental Quality Standards as they are considered in the licensing process (applied to the quality of surrounding waters)


Shellfish
Fish (land-based)*
Fish (cage)

N-Ammonia (mg/l)
No standard
< 0.5
No standard

N-Nitrate (mg/l)
No standard
< 10
No standard

P – Phosphate (mg/l)
No standard
< 1
No standard

Oxygen saturation point (%)
No standard
> 70
No standard

Heavy metals (mg/kg flesh)
Mercury: 0.5

Cadmium: 2

Lead: 2
No standard
No standard

Susp. solids (mg/l)
No standard
< 25
No standard

Others 
No standard
No standard (depends on EIS)
No standard (depends on EIS)

Faecal col. (E.coli; Number/100ml flesh)
Zone A: <2301

Zone B: <46002

Zone C: <460003

Zone D: >460004
<2000
No standard

Benthos quality
No standard
No standard
No standard (depends on EIS)

1 No purification required; fishing allowed

2 Purification required; hobby fishing prohibited

3 Stricter purification required; commercial fishing allowed but strict purification or restocking in Zone A required

4 All shellfish trading prohibited

* Based on freshwater fish farming quality standards

Annex 2

IRELAND

Environmental Monitoring

1. Sea Lice Monitoring

An important issue in Ireland and an extensive sea-lice monitoring programme, carried out by the Marine Institute, is in place since April 1991. All salmon farms are monitored 14 times/yr with 2 inspections/month during the ‘critical months’ of March, April and May. Lice counts are made on a sample of 30 fish from both a ‘Standard Cage’ (sampled during each inspection) and a ‘Random Cage’ (selected on the day of the inspection). Counts of the number of mobile and egg-bearing Lepeophtherius salmonis and Caligus elongatus on each fish are made and the average, standard deviation and 95% confidence limits are calculated.

The ‘action level’ for lice is set at 2 ovigerous females per fish. If this level is exceeded the farmer is advised to treat the fish. Depending on the age-group of fish involved the treatment may be external (e.g. Nuvan, Cypermethrin) or incorporated into feed (e.g. Ivermectin). If the thresholds are exceeded on the subsequent inspection than the farmer may be required to harvest. This monitoring programme, together with the introduction of fallowing periods and the separation of year classes, has proved very effective in controlling lice numbers and since 1992 the average numbers of ovigerous female lice has been < 1 per fish.

2. Water column

Since the mid-1980s the monitoring of DO, chlorophyll a and dissolved inorganic nutrients (nitrate, nitrite, phosphate) at the surface, mid-depth and near bottom has been carried out at salmon farms on a monthly basis. The costs of the monitoring are borne by the producer.

3. Seabed monitoring

Seabed monitoring is the main focus of environmental monitoring of salmon farms.

The benthic monitoring programme now adopted in Ireland is based largely on the monitoring programme designed by SEPA (1998). Several different approaches have been adopted including visual observations, physical samples, biological samples and photography. The level of monitoring required will vary from farm-to-farm depending on the tonnage of fish produced and the current speeds at the cage site and is set out below.

Mean current speed (cm/s)

Tonnage
< 0.1
0.1 - 4.9
5 - 10

0 - 499
level 1
level 1
level 1

500 - 999
level 2
level 1
level 1

> 1000
level 3
level 3
level 2

Level 1: video/photographic and visual observations and recordings directly underneath the cages; at the edge of the cages; at 10, 20, 50 and 100 m downstream in the direction of the known prevailing currents. The survey should be carried out during peak biomass periods.

Level 2: In addition to the above, redox measurements should be made at the same sites as Level 1. Timing of sampling as for Level 1.

Level 3: In addition to the above, the numbers and species of macrofaunal invertebrates.

A control site should also be sampled which is distant from the production site by, at least, 500 m, and has the same general benthic characteristics as the farm site.

It is accepted that there can be an ‘allowable zone of impact’ outside of which the benthic conditions should not fall below selected standards. As a basic principle the benthic conditions 100 m from the edge of the cage site should not be different from the control site. It is also accepted, however, that it is not permissible for the benthos directly beneath the cages to become anoxic.

Three levels of impact: ‘standard’, ‘transitional and ‘light’ are defined, and are set below:


Standard Impact
Transitional Impact
Light Impact

Visual observations
Scattered feed pellets
Occasional feed pellets
No feed pellets

Bacterial mats
Occasional patches
Absent
Absent

Fauna
Diverse with increasing number of species such as bivalves, present; stage II infauna predominate (?)
Stage II communities dominate with greater diversity with distance from cage
Normal – stage III community predominate

Redox
Not < 1 cm (not positive?)
> 1 cm
Ambient redox depth

From the edge of the cage site to 20 m  -  the broadly defined ‘standard impact’ is acceptable. From 20-50 m, the ‘transitional impact’ is acceptable. From 50-100 m the ‘light impact’ is acceptable.
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Italy

Macro-descriptor, biotic and ground parameters with regard to coastal water monitoring

· Temperature (°C)

· pH

· Transparency (m)

· Salinity

· Orthophosphate (P-PO4 mg/l)

· Total phosphorus (P mg/l)

· Enterococci (CFU/ml)

· Dissolved oxygen (mg/l)

· Chlorophyll “a” (_g/l)

· Total nitrogen (N mg/l)

· Ammonia (N mg/l)

· Nitrite (N mg/l)

· Nitrate (N mg/l)

According to the law, regarding standards for the classification of coastal waters (see table below), the trophic index must be applied:

Trophic index = [Log10 (Cha ( D%O (N ( P) + 1.5] / 1.2

Where:

Cha = chlorophyll "a" (mg/m3),

D%O = Difference between the oxygen saturation value and the monitored DO value (percentage),

N = Total nitrogen (mg/m3),

P = Total phosphorus (mg/m3).

Trophic index
Condition
Characteristics

2-4
VERY GOOD
Good transparency of water, absence of abnormal water colouring, absence of hypo-oxygenation of benthonic waters.

4-5
GOOD
Occasional water turbidity, occasional abnormal water colouring, occasional hypoxia phenomena of benthonic waters.

5-6
MEDIOCRE
Slight transparency of waters, Abnormal water colouring, hypoxia and occasional anoxia of benthonic waters, benthonic ecosystem distress.

6-8
POOR
High turbidity of waters, persistent abnormal water colouring, persistent hypoxia/anoxia in benthonic water, death of benthonic organism, benthonic community modifications, economic damage to tourism, fishery and aquaculture.

The law indicates that the coastal waters in the Adriatic Sea should have a maximum trophic index of 5.5 by 31 December 2008.  The quality classification of "transition waters" (salt lakes and shallow coastal lagoons) is based on the number of anoxia days/year, involving more than 30% of the water body surface (see table below).  With regard to effluents from aquaculture (article n° 37), the law gives the Ministry of Environment the role of promulgating rules in order to minimise the environmental impact of aquaculture.  Moreover, the law gives the Regional Authorities the power to fix parameters for special environments by introducing the concept of "correct agriculture practices". 

Classification of ‘transition waters’


Good
Sufficient
Poor

number of anoxia days/year, involving more than the 30% of the waterbody surface
£ 1
£ 10
> 10
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NORWAY
Overview of the MOM system

 (see Aquaculture (1997), 158: 85-94, for a full description of the system):

Used for planned farms and farms in operation:

1. Planned farms - a simulation model is used (inc. a fish sub-model, a dispersion sub-model, a sediment sub-model, and a water quality sub-section which includes the ‘net environment’ and the ‘receiving environment’)

2. Farms in operation - the monitoring programme will depend on the level of exploitation (biomass cultured); from this, three levels of monitoring are identified: A (no need); B (medium level)and C (high biomass); monitoring details highlighted below.

The level of monitoring is dependent on the level of environmental impact, with monitoring carried out in the sediments under the farms.  A farm exceeds the EQS when the sediment under the farm becomes azoic.  Part of the monitoring programme, but not normally used, is a simulation model comprised of different sub-models (fish model, dispersion model, sediment model and two water quality models (in the nets and in the recipient).

The MOM system was originally designed with 3 levels of monitoring, but the aquaculture industry only seems to be applying the two highest levels, disregarding the A-level with measurement of sedimentation rate.  In most cases a modified B-level is used, i.e. without the pH/Eh-measurement.

Parameters MOM:

1. B-investigation

Fauna: Quantitative investigation for presence or absence of fauna using a 1 mm sieve

pH and redox potential (Eh): Quantitative investigation by measurement with electrodes in core samples

Odour, colour and consistency: Qualitative investigation - scale from 0 - 4

Gas bubbles + / -

Thickness of sludge - scale from 0 - 4

2. C-investigation

Fauna: Quantitative and qualitative study of macrofauna

Loss on ignition: Organic content in sediments

Particle size: Clay, silt, sand and gravel

Oxygen content in water column

Visual description as in the B-investigation

Annex 5

Scotland

Quality Standards

Quality standards or quality criteria are implicit within any process of regulation, enforcement and quality control. They are necessary to protect the consumer, the environment and also the ‘product’ (fish or shellfish).  Effective monitoring programmes require standards against which to measure quality, success or effectiveness.

1. Environmental  quality: The UK operates the Environmental Quality Objective/ Environmental Quality Standard (EQO/EQS) approach for protecting the receiving environment. The uses of the aquatic environment  are set e.g. consumer protection (edible aquatic species may be safely eaten), protection of aquatic life, protection of water quality for industrial use; for water sports etc., Standards or criteria are then set to protect these uses and applied by the competent authority in regulation. 

Quality standards may be set nationally (European Directives)  for example List I and List II and Red List substances, or they may be locally derived from available data (e.g. sediment quality ) to provide operational guidelines.

Inherent within the EQO/EQS approach is the concept of a mixing zone where standards may be expected to be breached.  In relation to cage fish farming, SEPA uses an Allowable Zone of Effect (AZE) for both sediments and the water column where background standards or criteria may be expected to be beached.  For salmon cages, SEPA has defined the extent of this zone and criteria to be achieved within it and uses it operationally in reviewing monitoring data and determining action. 

The derivation of an EQS is complex relying on extensive toxicity testing followed by public consultation. Setting an operational criterion or standard for a new substance e.g. a medicine, requires SEPA to build on the  tiered approach required by the VMD of the proposer which involves studies on physico chemical properties, product fate and biological effects. SEPA may require additional data and will use these data to carry out a Hazard or Risk Assessment to develop an environmental quality criterion for that medicine for operational use.

Water quality, Sediment or Biological quality and Aesthetic quality require to be protected.  Guideline and Imperative values in the Shellfish Growing Waters Directive (79/923/EEC) are set to protect the quality of waters where shellfish are growing. The Directive also has standards for flesh levels of  persistents (Metals, Organochlorines and PCB’s).   High  Zinc and Copper levels have been found in sediments originating from antifoulant coatings used on cages and nets. The EC Dangerous Substances Directive (76/464/EEC)  is designed to protect water quality but is difficult to apply to cage farming  due to the intermittent character of the discharges which also may decrease over time .  The derivation of an annual average is perhaps not meaningful.  Other standards relevant  to waters where cage farming is carried out,  could include  inorganic nitrogen and phosphorus. These have been derived for the purposes of studies for the Urban Waste Water Treatment Directive. Aesthetics are important due to the location of much aquaculture in areas renowned for scenic beauty and the use of these areas by others.  SEPA has derived  some criteria  for oils and litter.  The derivation of numeric standards or criteria for sediment quality  protection is more complex than for waters.  Contaminants in sediments are influenced by vertical and horizontal mixing, fine sediment resuspension, binding of chemicals to organic matter and biological perturbation.  However, using an approach used at UK sewage sludge dumping sites (now ceased), where action levels have been proposed, SEPA has set action levels to address organic impacts (and some medicine and chemicals) for the sediment environment in the close vicinity of cage farms.  These are biological, chemical and physical e.g. Redox, Copper, Zinc, faunal abundance, diversity index guidelines,  sulphide and  organic matter.  These are being used in 1998 and 1999 and are being tested to assess environmental quality in parts of Scotland.  

Medicines use in salmon farming include Dichlorvos, Salmosan Excis and Calicide.  SEPA has derived operational standards for all these products in water and sediments and uses a mathematical modelling approach for their control.  A host of other chemicals are used in aquaculture including anaesthetics, antibiotics and cleaning agents.  Where a substance is considered to be posing a high environmental risk, SEPA will derive an operational standard.  Antifoulants are frequently based on Copper and Zinc.  Twenty four products are currently provisionally licensed for use in aquaculture in the UK.  Studies have revealed high levels of both metals in sediments around some cage farm sites. The biological significance of this is not clear as the organically degraded nature of sediments below cages affects the availability of the metal to the food chain. 

2 Product quality

Maintaining good quality of fish and shellfish for consumption, depends on monitoring programmes completed by SERAD for biotoxins in shellfish flesh, planktonic composition in shellfish waters and the maintenance of the quality criteria laid down for commercial shellfish sites.  Three categories of waters are defined,  depending on coliform count in the shellfish.  The efficacy of depuration plants is also monitored.  In addition, there are end product standards ranging from radionuclide content, ASP content, DSP levels, to freshness  and appearance contained. These are within the UK Food Safety Regulations 1988.
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SWEDEN

Table. Background values and criteria for classifying waters based on the concentrations of foreign organic compounds and metals found in blue mussels. Metals in blue mussels in mg/kg dry weight, and organic substances in ug/kg wet weight. Category I is very slightly polluted waters, Category II is moderately polluted, Category III is polluted, Category IV is strongly polluted and Category V is very strongly polluted.

Substance


Background
I


II


III


IV


V



Mercury


0.07


<0.2


0.2-0.5


0.5-1.5


1.5-4


>4



Arsenic



<10


10-30


30-100


100-200
>200



Chromium



<3


3-10


10-30


30-60


>60



Nickel



<5


5-20


20-50


50-100


>100



Copper


7.1


<10


10-30


30-100


100-200
>200



Zinc


121


<200


200-400
400-1000
1000-2000
>2500



Cadmium


0.99


<2


2-5


5-20


20-40


>40



Lead


1.4


<3


3-15


15-40


40-100


>100



Tributyltin



<0.1


0.1-0.5


0.5-2


2-5


>5



SUM PCB7


2


<4


4-15


15-40


40-100


>100



SUM PAH


37


<50


50-200


200-2000
2000-5000
>5000



SUM KPAH


4


<10


10-30


30-100


100-300
>300



SUM DDT


0.6


<2


2-5


5-10


10-30


>30



HCB


0.1


<0.1


0.1-0.3


0.3-1


1-5


>5



TCDD ng/kg

<0.2


0.2-0.5


0.5-1.5


1.5-3


>3



1 Directives are legal instruments which are binding on Member states as to the result to be achieved, but leaving them free to choose the form and the methods to be used.


2 EEC, Dangerous Substances Directive (76/464/EEC): lists of substances which are toxic, persistent and which bio-accumulate (List 1) and those which have a deleterious effect (List 11).


3 Directive 76/160/EEC concerning the quality of Bathing Water.


4 Directive 75/440/EEC conceerned the quality required of surface water intended for the abstraction of drinking water in the Member States.


5 Directive 78/659/EEC, on the quality of fresh waters needing protection or improvement in order to support fish life.


6 Directive 79/923/EEC on the quality required for shellfish cultivation.


7 Directive 80/778/EEC, on the quality of water for human consumption;Directive 91/271/EEC on urban waste water treatment; Directive 91/676/EEC on the protection of waters against pollution caused by nitrates from agricultural sources. Harmonising legislation on water quality parameters and protecting all types of waters, will also replace groundwater Directive 80/68/EEC, Surface Water Directive 75/440/EEC, Fish Life Directive 78/659/EEC, Shellfish Cultivation Directive 79/923/EEC and Discharges into Water Directive 76/464/EEC.


8 Directive 79/409/EEC, on the conservation of wild birds, came into effect in 1981, amended in July 1997 as 97/49/EC.


9 Directive 92/43/EEC on the conservation of natural habitats; Barcelona Convention Protocol concerning Mediterranean Specially Protected Areas (Geneva, 1982).


10  In Case No 355/90 Commission v. Spain, the Court of Justice ruled that a particular site enjoyed the protection of Directive 79/409/EEC. The ruling condemned Spain for the manner in which agriculture had been carried out in the conservancy area concerned.
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