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Introduction 
 
To give perspective to operations of this relatively new industry to decision makers, we will 
set out some of the timings, scale and techniques to be used. 

GreenSea Solutions Ltd, are applying to Marine Scotland for licenses to set light lines seeded 
with algae (various native, local species) on new, purpose built Seaweed farms, to the East of 
Oronsay in Loch Sunart, Lochaber. It is the intention to have the necessary consent in place 
to put the first equipment in the water by September 2020 and seeding lines in October 2020. 
Other sites will come on line the following summer (2021). 

The license application and associated documents (such as this) will have the critical 
information required and we hope that when MS-LOT approach the statutory consultees you 
receive replies from each that Marine Scotland will be confident about consenting licences. 

Deployment of lines will begin in Sep/Oct 2020 and Harvesting in Apr/May 2021. MS-LOT will 
be informed via an FEP5 form as directed on all operations undertaken. We will undertake 
regular monitoring of seaweed growth and duty of care over lines. 

The works will be bounded within the coordinates outlined in ‘Appendix 1 - Location of Farm’. 

The commitment to sustainability, environmental stewardship and to the sensitivity of other 
stakeholders in GreenSea Solutions’ proposed operating environment is evidenced in 
‘Appendix 3 - Potential Impacts and Proposed Mitigation’. 

The commitment to “Scotland’s National Marine Plan” can been seen in ‘Appendix 4 - 
Scotland's National Marine Plan - Policies Considered’.  

The desire to engage with all possible stakeholders and secure comprehensive social license 
for this exciting new venture is fundamentally important to GreenSea Solutions. This is 
demonstrated in ‘Appendix 5 - PAC Public Notice and Report’ and ‘Appendix 6 - Report of 
Consultations’. 

 

Seaweed Species 

We are applying for consent to cultivate several Seaweed species – Alaria esculenta, 
Laminaria hyperborea, Laminaria digitata, Saccharina latissima, Himanthalia elongata, 
Porphyra species, Palmaria palmata, and Ulva lactuca. All these are found growing wild locally. 

Our main target species initially are Alaria esculenta and Saccharina latissima. The details of 
the cultivation process described below is for Alaria, and this is also close to the process of 
the other species. 

The planned investment by GreenSeas Solutions in each seaweed farm will be between 
>£50,000 ≤ £2 million so the marine licence application fee under ‘General Licensable 
Activities’ will be £2,325. GreenSea Solutions Ltd is the site leaseholder, the license applicant 
and the proposed license holder It will pay the application fee by BACS immediately on receipt 
of invoice, to begin the application process.  
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Seeding Process 

 

Alaria is a brown kelp found on lower littoral and sub-littoral rocks exposed to strong wave 

action across Argyll.  

The plant seeds into the water in late November through to early January, through fruiting 

bodies (sporophylls) that develop near the base of the plants. Seeded stock is cultured from 

locally-sourced reproductive material. The collection of fertile plants will comprise very 

small volumes (<1 wet kg), with no more than around 25% from any given patch on a shore. 

The small amounts collected are propagated in laboratory conditions into stocks of cells that 

can be held in stasis to suit operational needs. Around 1-2 months ahead of deployment, 

the cells are triggered to develop into microscopic plants that can be attached to growing 

media; typically thin twine wound round spools in 100m lengths. These spools are held 

under controlled conditions in aquaria until juvenile plants become visible (around 1-2mm 

long), at which point they are out-planted onto growing rope on the seaweed farms. Cell 

culture and preparation of growing media is already underway in partnership with 

AquaMoor and their commercial partners. 

 

Deployment Process 

 

The lines will be deployed by small (>8m LOA) work vessels operated by local crew. 

Narrow ropes (10mm or 12mm) are passed through the spools of Alaria string and the two 

fixed together. Researched is being undertaken to create a single infused line that can be 

directly deployed, cutting time and cost of deployment. 

These combined lines are strung out in either horizontal, vertical or zig-zag patterns (site-

specific optimum growing patterns for Oronsay East will be assessed on an ongoing basis) at 

depths between 0m and 6m below the surface. 

We intent to use an underwater frame structure based on a grid of 50m x 50m. Each of 

these will hold up to 24 to 48 x 50m lines. 

Deployment is done between mid-October and late November to give the juvenile plants 

time to establish on the lines before the darkest winter days shut down their growing. 

Growth should start to pick up again in late February as day length grows. 

 

In water equipment 

 

We will use a subsurface square, similar to that used by finfish farming, but with no surface 

infrastructure such as cages. Only corner floats will be visible on surface as will appropriate 

special marks denoting the site outer limits.  
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The farm will be secured with a high performance helical screw anchor system made by and 

installed by Aquamoor. This hugely reduces the footprint of the site and reduces seabed 

impact. The anchors are removeable if required as is all the in-water equipment being used. 

Light seaweed growing lines will be laid across these grids and held roughly 1.5m below the 

surface. We envisage a 1-2m spacing between the seaweed lines.  

 

Harvesting Process 

 

Regular monitoring will decide the optimum harvest periods.  

Harvesting will be a reversal of the process using the same vessels.  

The plants will grow rapidly through April into May. We would expect that we could achieve 

1.5kg per m to 4kg per m of line between April and mid-May. At this rate each 50m x 50m 

grid will produce between 3 tonnes and 8 tonnes of wet weight seaweed. Greater growth 

would be achieved if the lines were left into June and July, possibly 5kg, perhaps even 7kg 

per metre but the seaweed begins to be heavily fouled by other seaweeds, crustaceans and 

slimes and the value as a crop reduced to zero. 

Harvesting will use a simple roller frame with cutting heads that will trim the useable 

material of the plant into bins or boxes while leaving the rope and growing base of the plant 

intact. We are looking at other cultivation operations where these can be returned to the 

water and coppiced again to create a 2nd crop, but this is dependent on the level of fouling. 

Onward Processing 

 

To keep the seaweed to the highest standard the product needs to be brought to shore and 

processed as soon as possible. The processing is essentially one of lowering the water 

content without excessive heat, similar to herb processing. This creates a stable, storable 

product that can be rehydrated as an ingredient. 

Other species and small amounts of Alaria may be kept as a wet, fresh ingredient with 

shorter shelf life, but the bulk of seaweeds are expected to go through a drying process. 

 

 

Future Work and support 

 

GreenSea Solutions have local premises earmarked in Ardnamurchan for drying seaweed 

and will in time need to develop a bespoke drying facility local to their growing sites to take 

on the increased volumes. A shore base, office and storage facilities, purpose-built 

deployment and harvesting vessels plus contracted equipment, staff and other consumables 

will be required to make this new venture into a success. As will reasonable decisions by 

decision makers.  
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Seaweed cultivation requires no input other than sunlight, creates a clean new habitat 

whilst it grows and other than a week at deployment in October/November and a few 

weeks harvest in April/May, minimum potential disturbance to wildlife is taking place. 

GreenSea Solutions are confident that seaweed cultivation will be truly sustainable industry 

if allowed to begin. 

 

Potential disturbance 

 

1. Development phase 

Our development phase at each site will last only a week. It will require a 10m to 20m vessel 

to install anchors into the seabed 100m plus from the shoreline. This will create a pre-laid 

mooring system. Cables will then be strung between the anchor lines and floats attached. 

2. Operational phase 

All operations will take place in daylight. Deployment periods will be October to November 

and harvesting periods will be in April through into May. Visits to the site for sampling, 

monitoring and maintenance checks will be made with a small RIB or workboat 

3. Ongoing presence and its effects 

For the greater part, the seaweed farm at Oronsay East will be left unattended by vessels. 

Outwith the operational phases (including all evenings, nights and weekends during the 

operational phases) little or no activity will take place over the months of June, July, August 

or September (which are the summer fallow period). After the October/November 

deployment, the majority of the time the Oraonsay East farm will be left unattended in 

December, January, February and March which is the winter slow growing period. Visits to 

the farms site will be made during the winter months to check on the condition of the farm 

structure. Weather permitting, there will be preventative checks made prior to any storm 

events occurring and also post-storm checks on the farm structures and navigation marks. 

Sampling of the seaweed for quality and growth monitoring will be undertaken whenever 

possible during farm visits. 
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AquaMoor’s Methodology and Approach 

This document contains information of a confidential and commercially sensitive nature. It is 
provided to Marine Scotland for information purposes in support of the Marine License 
application on behalf of GreenSea Solutions Ltd. It is not intended for dissemination to any 
third partied without the express permission of the author (AquaMoor Limited). Use or 
distribution for any purpose other than that stated is prohibited. This document is not for 
public disclosure. 

An outline is given in this document for AquaMoor’s methodology for the design, supply and 
installation of a low environmental impact mooring system and aquaculture structure for a 
seaweed farm at Oronsay East. 

 

1. DRAWINGS 
Drawings of the site plan are included in Appendix 1. Drawings of structural elevations have 
been redacted to protect IP as they are subject to copyright. 

 

2. METHOD STATEMENT 
This section defines the key processes and procedures that AquaMoor requires to design and 
install a seaweed farm solution to GreenSea Solutions, and the allocation of responsibilities 
to parties involved. 

Key areas are: 

Related documents 

AquaMoor Scope of Work 

AquaMoor Marine Operations responsibilities 

Client Responsibilities 

Installation Procedure 

Rig Handling 

Umbilical Handling 

Anchor Loading 

Contingency 

Management of Change 

 

3. TASKS FOR PROJECT PLAN 
Obtain final environmental data to confirm that collected through the tender process 

Carry out dynamic systems analysis to confirm loadings in system 

Finalise specification of components to meet confirmed loads with safety factor 
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Procure components and assemble at mobilisation area 

Mobilise rig to site 

Await suitable weather window – (include and allow for contingency) 

Carry out and complete installation of anchors, mooring system, structural frame and 
buoyancy. 

Attach long lines and floats 

Demobilise 

Documentation and approvals 

 

4. SCOPE OF WORK 
The objective is to provide a fully installed mooring system at GreenSea Solutions’ Oronsay 
East site by the end of Q3 2020. 

Key deliverables are: 

Detailed analysis & design 

Dimensioning & specification of components and materials 

Production of Alpha Anchors, mooring legs and suitable floatation 

Installation of the above including mobilisation of equipment & people to site 

Documentation for the completed installation  

 

5. INSTALLATION 
Procure components and equipment and position to mobilisation area 

Mobilise drilling rig to shore base area 

Identify suitable weather window 

Install anchors, anchor lines and cushion buoys 

Complete attachment of growing frame structure and floats – liaise with GreenSea Solutions 
and material partners on attachment of growing rope and seed medium 

Demobilise rig and return to base 

Complete documentation, sign approvals, obtain client acceptance confirmation 

 

6. ONGOING ASSURANCE 
AquaMoor will produce a planned maintenance program for GreenSea Solutions and 
document the “as installed” mooring system. This will be incorporated by GreenSea Solutions 
into their farm management system, to manage and evidence moorings inspections through 
service life of the farm. 
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7. DECOMMISSIONING PLAN 
Mobilise rig to site 

Recover floats and longline (assume GreenSea Solutions’ growing lines already removed) 

Attach rig to anchors and withdraw 

Recover anchors, mooring lines and cushion buoys to demobilisation area for client 
disposition 

Demobilise rig and return to base 

 

8. BASIS OF DESIGN 
The objective is to define the key design inputs that AquaMoor require to propose a complete 
farm system and structural solution to GreenSea Solutions. 

Key inputs are: 

 

Design standards 

Location of site 

Bathymetry 

Geotechnical data 

Farm specification 

Hydrographic conditions 

Meteorological conditions 

Mooring reaction loads 

Consent and license requirements 

Scope of supply 

Location of base on land 

 

The outline design is for direct embedment, removable helical screw anchors, synthetic fibre 
mooring legs, cushion buoys, growing frame, long lines and floats. 

 

Dimensioning of suitable components will be confirmed through dynamic systems analysis 
of loads imposed by environmental conditions on site. Specification of equipment including 
anchors will meet modelled loads with safety factors. 
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The marine environmental parameters to be considered are: 

Tidal range 

Seabed bathymetry 

Current 

Wave 

Wind 

 

 

 

 

 


