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Introduction 

The Loch Linnhe Artificial Reef is a proposed 41,000 tonne reef consisting of 24 individual 

reef modules.  The artificial reef complex will form an experimental matrix addressing 

fundamental questions into how artificial reefs perform and the potential for artificial reefs to 

form the basis of sustainable aquaculture.   

 

Artificial reef construction requires a ‘marine construction works’ licence under the Food and 

Environment Protection Act (FEPA) (1985) (as amended) which is implemented through the 

Scottish Office Agriculture Environment and Fisheries Department, Marine Laboratory 

Aberdeen (MLA).  In implementing FEPA the MLA is directed by the decisions of the 

OSPAR Commission.  During the last meeting of the OSPAR Commission (Kingston Upon 

Hull: 21-24 July 1999) the commission agreed the ‘OSPAR Guidelines on artificial reefs in 

relation to living resources’ (with reservations from Norway).  Paragraph 17 (Section 4.2 -

Design) stipulates that artificial reefs should be ‘designed and built in such a way that they 

could be removed, if required’. 

 

This is a report showing how the proposed Loch Linnhe Artificial Reef could be removed if 

required.  

 

Approach 

Concrete blocks of the same size and weight as those proposed for use in the Loch Linnhe 

reef were deployed at two locations: (a) Dunstaffnage Bay (to allow the development of the 

removal technique in a shallow nearby location) and (b) the proposed reef location to 

demonstrate removal from that site.  The total weight of the blocks was approximately eight 

tonnes at each location totalling two hundred blocks in both cases.  The deployment method 

utilised was similar to the method proposed for the construction of the Loch Linnhe Reef – 

the blocks were deployed free, at the surface, and allowed to sink forming a random pile on 

the seafloor.   

 

Once located the piles of blocks were packed, by diver using self contained underwater 

breathing apparatus (SCUBA), into one tonne lifting bags (of the sort used in the bulk 

delivery of aggregates) (Figure 1) 
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Figure 1 – Blocks stacked into the lifting bag ready for lifting 

 

Twenty blocks were packed into each bag (total bag weight – 800kg).  The bags were buoyed 

to the surface and lifting using the Foster Yeoman Limited supply vessel (Figure 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 – Blocks being lifted onto the ‘Rose of Lorne’



 

Results 

Using this technique each SCUBA diver could pack one bag in 45 minutes.  Extrapolation of 

these results indicates that the removal of the whole reef could ca 1953 diver days.  However, 

the limited diving duration permitted by SCUBA gear (as opposed to air being supplied from 

the surface) and the requirement to move blocks quite substantial distances whilst on the 

bottom limited the efficacy of this method.  In addition the use of 1 tonne bags necessitated 

the neat stacking of the blocks.  This method was time consuming, especially in the poor 

visibility at the site.  The use of net bags, with a larger capacity, would substantially increase 

the number of blocks a diver could move per day.  Divers employed to remove blocks would 

be supplied with air from the surface making their task easier and increasing the speed of 

removal.  Taking these factors into account it is estimated that a single diver could ‘bag’ 5 

tonnes per day.  A team of 10 divers would therefore take ca 2.75 years to complete the 

removal process. 

 

Conclusions 

The technical feasibility of removing blocks has been demonstrated.  Removal is facilitated 

because the individual blocks are easily handled underwater.  Whilst technically feasible the 

cost of lifting the blocks would be considerable and be in addition to the cost of transport and 

disposal.  
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