German Case Study — North Sea

Marine parks and nature conservation spatial pressures are drivers for co-
location or multi-functional use

Marine Spatial Planning is advanced and has shown how limited the space
resource now is in German waters

Many Wind Farms 60km+ offshore and so face challenges with depth

North Sea: Existing and Perspective Uses and Nature Conservation

North Sea: Offshore Windfarms
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German Shellfish Aguaculture Research

* Dredging not allowed within offshore sites & so targeting fixed
gear aquaculture e.g. rope-mussels, cage culture of oysters

* Mussel spat availability is constant when settling on ropes

* Connecting equipment to and away from wind turbines has
been considered

e longline

~ mooring



Nordergriunde Wind Farm

Construction: Was due 2011, now planned for 2015, permit may be sold...

Figure (A) shows map of the area displayingl8 offshore wind turbines & 6
single mussel plots designated by wind farm company

Figure (B) presents a design of a single mussel plot within a

group of four wind turbines (not to scale)

(Source: Buck, B. H. , Ebeling, M. and Michler-Cieluch, T. (2010). Mussel Cultivation as a Co-Use in Offshore Wind Farms: Potentials
and Economic Feasibility, Aquaculture Economics and Management 14(4):, pp. 1365-7305 )



Current State of German Co-location Research Work

® Limitations;
* Norisk assessments carried out of WFO vs. aquaculture e.g.
drifting rope-mussel lines

Experience so far is only with working at Pilot-scale studies i.e.
extrapolation to commercial-scale is still theoretical

Environmental impacts, nutrient flux research etc. is through
tank-based research only

® Research Need;

Commercial-scale research trial required to provide real data:
To test theoretical assumptions of environmental & ecological research
To ground-truth models and economic predictions
To investigate operational practises and test equipment and techniques
To investigate the potential for Co-Management

International co-operation & funding to meet this need?



Challenges & Follow-on Work

® Policy Drivers - German experience;

Lots of discussions about benefits of co-location but

for years there has been no progress on implementing
practical projects

Recently changed due to the introduction of a
law/regulation

WEFDs must investigate prospects for co-location when

submitting an application for a permit to develop a
wind farm

No investigation (even if result is negative) = no permit

Demonstrates the need for Top Down intervention!



Challenges & Follow-on \Work

* Why should the WFDs/WEFOs get involved;
* Whatis in it for them?

“The challenge to developing offshore co-location is not
technical but revolves around the ability to persuade
WFDs/WFOs to work with the aguaculture sector”

(Prof. Bela Buck, AWI Institute)

®* How to persuade the WFOs to co-locate;

* Socio-economic study: ‘Community Benefit Fund’
applicability informed by study

* Scoping overview for this socio-economic study is
planned and seeking funding

* WEFDs to become the developer of choice!



Conclusions

TOP DOWN APPROACH
Policy drivers — Requiring and/or Incentives — Encouraging
Role for Defra /WG /MIM®: / TCE

—_— Commercial-scale
Trials to test;
Socio-Economic Study to; Successtul * Theories/Models
Highlight & Quantify Co-location * Environ. impacts
potential wider benefits of WFs & * (Operational aspects
of co-location Aquaculture * Technical challenges

* Ecosystem services
* Economics

——

BOTTOM UP APPROACH
Requires - Industry Interest / Investment / Know-how
Investment — Supported by Funding
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