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Options and opportunities for marine fisheries mitigation associated with windfarms

Draft List of Fisheries and Environmental Mitigation Options- Version 2
Background:

This document has been produced as part of the COWRIE-funded project entitled “Options and opportunities for marine fisheries mitigation associated with windfarms”. All work produced to date, including this document, is subject to comment and review, and has draft status only. 
The project is being run by Ichthys Marine Ecological Consulting Ltd.
, and is investigating options and opportunities to mitigate any potential impacts of offshore windfarm developments on commercial fisheries. More details on the project can be found on the COWRIE website
. For the purposes of the project, mitigation has provisionally been defined as:
“Measures taken to limit the adverse effects, or enhance the positive effects,
of offshore windfarms on the commercial fishing industry”.
Through the course of the project, it is intended that a ‘tool-box’ of identified mitigation options will be developed, which will be of use to developers, fishermen, regulatory and statutory bodies and marine resource managers in discussions related to current and future windfarm developments, as well as in future consideration of marine spatial planning issues. 
Version 1 of this draft list of potential mitigation options was produced for discussion at a workshop in early November 2009. At the workshop, representatives of the fishing industry, the BWEA, COWRIE and conservation agencies, as well as fishery managers and scientists discussed factors critical to the long-term viability of the fishing industry, and the positive and negative effects that might result for the fishing industry from windfarm developments. The workshop attendees then carried out a SWOT (strengths, weaknesses, opportunities, threats) analysis on the options, before being offered the opportunity to indicate their preferences for or against the various options. (N.B. The BWEA representative was not present for this last procedure). The result of this process is Version 2 of the draft list of mitigation options, as presented below.

It should be noted that this draft list is not intended to be definitive or exhaustive, and comments are welcomed from all stakeholders so that the mitigation options presented can be discussed, dismissed or added-to, as required. Any comments will be taken into consideration in preparing the list of options and analysis to be presented in the final report in March 2010.
Please direct all comments to Dr. Rob Blyth-Skyrme of Ichthys Marine at rob@ichthsymarine.com
The draft list of mitigation categories:

1) Pre-construction options to limit any impacts on commercial fishing activities.

2) Options to enhance stocks of targeted species and associated habitats.

3) Options to support existing fishing activities.
4) Options to develop new fisheries or other non-fisheries opportunities.
The draft list of mitigation options:

1) Pre-construction options to limit any impacts on commercial fishing activities.

There are a considerable number of factors that constrain where offshore windfarms may be constructed, including water depth, substrate type, availability of a grid connection, nature conservation interests and visual impacts. However, there may be options available to reduce or eliminate any negative impacts of windfarms on commercial fishing activities through close working between developers and the fishing industry, early in the planning stages.  
a) Multiple use sites (i.e. overlay windfarms with MCZs/MPAs to reduce no fishing sites). 
There are considerable pressures on space for different interests and industries at sea, and the role of nature conservation is gaining considerable importance. While some of the MPAs being proposed will limit or eliminate fishing opportunities, there may also be potential to combine offshore windfarms with MPA designations in order to minimise the area and number of sites where fishing will be restricted.    

b) Move an array to an area with lower fishing importance 
Although there are many constraints on developing and siting offshore windfarms, there may be limited opportunities to select between sites for windfarm development. It is possible that effective, early consultation and discussion could reveal opportunities to minimise impacts on the fishing industry through selecting areas for development that are of lower fishing importance. 

c) Micro-site individual turbines or move part of an array to minimise impacts.
Similar to the potential for moving whole arrays, there may be limited scope for moving parts of an array or micro-siting individual turbines. There may be advantages to be gained for the fishing industry through this process, however, in maintaining access to particular tows (for trawling) or drifts (for drift netting) where construction activities might accidentally reveal hitches that would prevent fishing, or where turbines would restrict access.  
d) Design the bases so that they protect or enhance fishing opportunities.

It is reported that turbine bases are a particularly cost-sensitive issue for developers. However, there is considerable interest in the value of the bases, and any associated scour protection material, as artificial reefs for attracting commercially targeted and other marine species. There may be opportunities to maximise the value for fisheries through the use of the different existing designs, or through developing new, specific, fisheries-enhancing designs. 
e) Cable route modifications- considered particularly important for construction phase.  

While cables appear likely to be buried wherever possible during construction, the trenching process may reveal rocks or other material that would cause the loss of trawl or, particularly, drift net fishing grounds. Modification of the trenching process, or alteration of the cable route, may help to minimise this risk at particular sites.   
2) Options to enhance stocks of targeted species and associated habitats.

A key determinant in maintaining the viability of the fishing industry is the state of targeted fish stocks, while some stocks may be affected in turn by the availability and condition of seabed habitats. In order to promote existing fishing activities within and around wind farm sites, it may be possible to identify options to enhance or otherwise support populations of targeted species and/or the habitats on which they depend. A number of principles may be important in this regard: 

· Any species subject to enhancement would probably need to be one which was already targeted in the vicinity of the relevant development. 

· Any target species subject to enhancement would probably need to be relatively sessile in order that any stock benefit achieved would be felt locally.

· If direct stock enhancement was an option, there would need to be a readily available supply of seed or larvae, and transportation issues and legislation may need to be considered.

· If indirect stock enhancement was an option (e.g. through broodstock management), it would probably need to be a species that was depleted or had other stock management concerns (e.g. age/size at maturation).
· Any specific habitat enhancement attempted may need to be linked to target species of commercial interest. 
· If any options in this category were attempted, a research programme to support the enhancement work may need to be implemented in order that effectiveness could be assessed.
a) Stock enhancement from hatchery seed: Oysters, scallops, lobsters (cod and turbot?).
Direct stock enhancement may be possible for species such as oysters, scallops, lobsters, turbot and cod, where hatchery production is already established at commercial or near-commercial scales. Shellfish enhancement almost certainly has greater potential (and is relatively widely practised), as finfish such as cod are unlikely to be sufficiently site-faithful for any benefits to be realised locally. Shellfish spat/juveniles are also more likely to be commercially available in significant quantities.  
b) Stock enhancement from wild seed: Oysters, mussels, scallops.
Spat/juveniles of oysters and mussels are commonly available from wild beds in some locations around the UK in large, commercially viable quantities, from where they may be stocked into sites for on-growing. Such mariculture systems are widely employed around the UK and elsewhere in Europe. In some locations, scallop spat may be collected after settling on specially-designed mesh collectors, and then on-grown. This technique is uncommon or absent in the UK.  
c) Laying cultch for oysters.
Settlement of juvenile oysters can be promoted by placing appropriate cultch on the seabed (e.g. old oyster shells). This is a quite widely practised approach to enhancing oyster fisheries.   
d) Brood stock enhancement: v-notching lobsters, tagging sharks and skates. 
In cases where stocks are heavily exploited and post-capture survival of adults is high when animals are returned (e.g. lobsters and some skates), a programme to support the return of legal-sized, mature animals may be viable. V-notching of berried female lobsters is quite widely practised in commercial fisheries, while the tag and return of skate is not, but is carried out relatively routinely for research purposes and may be possible in some fisheries. To work, such a scheme would almost certainly require that market value was realised for any returned animals, and would require careful administration.  
e) Establishment of fisheries MPAs with research and monitoring components.
Where windfarms are developed on recognised fishing grounds, it may be possible to co-establish fisheries MPAs, with the objective of enhancing stocks of commercially-targeted species. This could be linked to the ongoing international process of designating MPA networks for the purpose of marine conservation, but associated research could be instigated that engaged fishermen in monitoring programmes. If fisheries MPAs were established and monitored at a number of windfarms it would likely increase the scientific value of such research. Fisheries MPAs have already been introduced in the UK by fishermen (e.g. Trevose Head and Bristol Channel), but have typically been seasonal and have received only limited support from the scientific community.       
f) Research into species of cultivation or fisheries interest: Native oysters, lobster.  
Native oysters have been afflicted by a variety of problems including TBT pollution and the Bonamia parasite, and hatchery cultivation is reportedly variably successful. Lobster cultivation is still developing to commercial scale. There is keen interest in redeveloping fisheries for native oyster and enhancing lobster fisheries, and so there may be opportunities to support relevant programmes (e.g. the native oyster Biodiversity Action Plan, or research undertaken at the Padstow lobster hatchery). 
g) Habitat enhancement. 
A number of commercially exploited species are site attached and/or attracted to artificial structures, for example crustaceans including lobsters, and fish species such as cod and bass. It is possible that the scour protection placed around some wind turbines may be designed to maximise its value to such species (i.e. by utilising rocks or blocks of particular sizes and shapes). The question of whether or not such structures enhance or simply aggregate targeted species remains unanswered, but appropriate monitoring and investigation may be possible.
3) Options to support existing fishing activities.

Beyond the options to enhance fisheries listed under category 1, above, there are a range of factors that influence the viability of fishing operations and the associated industries and communities ashore. These factors include the cost of fishing operations, the value of the landed catch, and the availability of target species and fishing opportunities. A single overarching principle is thought to be important to this category of mitigation:   
· Any measure introduced under this category would need to enhance performance, reduce costs or enhance marketability.
a) New gear to support existing fishing operations.

In order to fish within windfarms, some fishing activities may need to be adapted in order to continue. For example, pot strings may need to be shortened in order that hauling and shooting can be carried out without crossing between turbines on a row, and towed gear fishing activities, if permitted, may need to be carried out with smaller or more manageable gear in order that safe operations can be continued. Such gear may be expensive to purchase in the first instance, but may open up windfarms to conventional fishing activities.    

b) Fisheries or vessel accreditation.
Ever-increasing focus is being placed on the sustainability of fisheries by supermarkets and their customers. The Marine Stewardship Council is currently the market leader in fisheries sustainability certification, and the MSC standard has already been achieved by a number of UK inshore fisheries. The Seafish Responsible Fishing Scheme is somewhat different to the MSC in that product handling and environmental awareness measures are assessed for individual vessels, but this scheme is also gaining importance for consumers. Increases in the at-first-sale price of fish are not necessarily seen when these certifications are achieved, but product marketability may be improved.  
c) Quota leasing.
The availability of quota for inshore fishermen has been the subject of considerable debate in recent years, in particular among the under-10 m and non-sector fleets, as the quota available has shrunk to the point that viability is often threatened. The introduction of windfarms may result in increased travel times or reduced access to favoured grounds for fishermen, and this may further reduce viability. However, quota may be purchased or leased, and the Duchy Quota Fish Quota Company has established a community quota leasing system that may provide a model for similar programmes in other parts of the UK. This option would require careful management.   

d) Fuel purchase programme.
A large percentage of the overall costs associated with fishing can be in the fuel used, and high fuel prices can significantly impact the profitability of fishing operations. It can also be difficult to manage fishing operations when the cost of fuel is highly unstable. Fishermen may have to travel further or fish in less favoured grounds as a result of windfarms being introduced, but the introduction of a fuel purchase support programme, that stabilised prices, may help to address these issues.   
e) Increasing the availability of greener fuels.

Biodiesel has been tested in at least one UK fishing vessel, without apparently requiring modifications to be carried out to its engine. Although there is an ongoing debate about the environmental costs and benefits associated with biofuel production, there is potential for biodiesel to be produced from vegetable oil recovered from food production units. The installation of biodiesel production units at key locations may be one of the elements that could lead to increased use amongst the fishing industry. Such fuel would almost certainly need to be competitively priced with fossil fuels if it was to receive support within the industry.   

f) New vessel engines to replace old, inefficient units.

Instead of fuel purchase, and of possibly greater interest to windfarm developers that are naturally associated with green technologies, the replacement of old vessel engines with new, more efficient and reliable models may be attractive and should allow fishermen to reduce costs and operate more safely. Replacing engines has precedent in the structural funds linked to European fisheries development (i.e. the European Fisheries Fund, which is scheduled to run from 2007 – 2013), and may have particular relevance to windfarms where fishermen may have to travel further to reach fishing grounds or, instead, operate at increased risk in close association with turbines.  

g) Support for maintenance or annual refit costs. 
Safety and efficiency are issues that may be improved through the completion of thorough and regular maintenance. Support for the completion of annual refits may allow fishermen to operate more safely and effectively within and around windfarm sites, or simply improve profitability by reducing the costs and losses associated with breakdowns or unscheduled maintenance.         
h) Local fisheries promotions.
Together with the demand for sustainably-produced food, there is increasing focus on locally-produced food. There may be opportunities for fishing operations to increase their profitability by selling products directly to customers, for example through establishing a presence at local markets or shows. Costs associated with such approaches may include food hygiene training, rent for stalls, the purchase of appropriate packing materials, and promotional material. Such marketing may also allow fishery products to benefit from promotion through local supermarkets.    
i) Vessel or personal safety equipment.
Fishing is a hazardous occupation, and many fishermen have expressed concern about operating within windfarm sites due to the increased risk associated with fishing near to the turbines. Appropriate, well maintained vessel safety equipment, such as radar, echo-sounders, ground discrimination gear, GPS, life rafts, rope-cutters, EPIRBs and flares, and personal equipment such as the RNLI MOB Guardian system, lifejackets and floatation suits, may help to increase safety levels for fishermen operating within windfarms and elsewhere. Support for the purchase of such equipment, and for maintaining it to a high standard, could be an option for mitigation, particularly where such equipment is not necessarily a regulatory requirement.    
j) Insurance.
Some fishermen have reportedly expressed concern that their insurance costs would increase if they were to fish inside windfarms, and that this would constitute at least part of the reason not to fish inside any developments. If this was the case, support for any additional insurance costs might be considered appropriate in order to allow fishermen to operate within wind farms.  
k) Improvement of port or landing facilities.
Well maintained landing or port facilities are important for the efficient and safe operation of every fishing vessel. Port facilities may include derricks, gear or fuel storage facilities, freezers, shelters or other equipment. While such items may not be of particular importance for beach-launched vessel operations, tractors or haulers are required in order to bring such boats ashore, and their reliable operation can be critical.    
l) Several and Regulating Orders
Several and Regulating Orders can increase the security of fishing opportunities, and can lead to increased sustainability of fishing operations, for fisheries which qualify (i.e., mainly  those for shellfish). Although, by their nature, these Orders exclude some fishermen, Several Orders may be highly sought after and Regulating or Hybrid Orders fisheries, such as those in the Wash or Thames, are very well regarded. Introducing new Several or Regulating orders can be time consuming and costly, and the process is currently hampered by legal process. However, opportunities may exist to introduce Several or Regulating Orders in some cases, and these could be established to run for the operational life of the windfarm.    
4) Options to develop new fisheries or other activities.
The loss of favoured fishing grounds through windfarm development may be difficult to mitigate for, particularly for small, inshore vessels, as there may be few or insufficient opportunities to move fishing operations to other locations. In such circumstances, and in order to support ongoing fishing activities and the associated industries and communities, a switch to other fishing activities may be possible. Although potentially of less benefit to businesses and communities directly associated with commercial fisheries, a switch to activities other than fishing which require experienced seamen may also be an option worth considering. A number of principles seem likely to be important:   
· The target species or opportunity would presumably need to be available in the vicinity of the affected communities.
· If a fishing opportunity was identified, it would probably need to be readily targetable with vessels that were employed locally. 
· Any opportunity would presumably need to be economically viable for at least a significant part of the year.
a) Gear to support fisheries development.   
The regulatory or practical constraints placed upon existing fishing operations at windfarm sites may require that new techniques or gears are employed in order to exploit available fishery resources. For example, it may be possible to develop razor fish or surf clam fisheries within windfarm sites, but the specialist knowledge required to prosecute such fisheries is likely to be available in only a small number of locations around the UK. Commercial angling for species such as pollack, cod and bass, and potting for lobster and crab, may also be viable, new options within windfarms, but require specialised techniques and equipment to prosecute successfully. 
b) Training to take advantage of new fishing opportunities. 
While fishing opportunities may exist or develop around windfarm sites, it is not necessarily the case that the appropriate fisheries knowledge to take advantage of such opportunities will be available locally. If this was the case, it may be possible to conduct training or field visits to other areas, or even to other countries, to promote knowledge exchange. 
c) Support to take fisheries through Appropriate Assessment.
An issue of considerable interest and relevance to many fishermen is the increasing number of European marine sites (i.e. Special Areas of Conservation and Special Protection Areas) that may be found around the UK coast. Fisheries that are undertaken within these sites (and in some cases, many miles away) are required to pass through an appropriate assessment. This can be a complex and time consuming process, particularly for new fisheries. The completion of relevant, site specific, research, can help to facilitate and expedite the process, however.      
d) Habitat enhancement for target species: crab, lobster, pollack, cod and bass.
This option is essentially identical to the habitat enhancement proposed under category 1, but would be focussed at supporting the development of new fisheries for an area.  
e) Aquaculture: mussels, oysters, scallops.
This option is largely similar to the stock enhancement proposed under category 1, but may require investment in specific equipment or facilities. It seems likely that bottom culture, possibly combined with the establishment of Several or Regulating Orders that could run for the operational life of the windfarm, would offer the most potential. Specialised approaches, such as the use of scallop lanterns or mussel long-lines, may also be possible, although this would presumably be subject to access to turbines remaining available.      
f) Support for conversion to providing tourism, recreational or other services.
Although inconsistent with the aim of maintaining or developing viable commercial fisheries and associated industries and communities, fishermen typically possess unrivalled knowledge of their local sea area, and this may provide opportunities to change focus. Some relevant opportunities may arise with the development of windfarms, such as providing windfarm support services, or windfarm sight-seeing and recreational angling trips, while others may be less directly linked, such as providing recreational or commercial diving support. Converting commercial fishing vessels to such activities is typically costly, and fishermen may require additional training.       
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