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2 Executive summary 
The following key points have been established related to development of the proposed aquaculture 

business on the Falkland Islands: 

1. Unity Marine has detailed a plan for annual production of 50,000 tonnes of Atlantic Salmon in the 

Falkland Islands using modern technology and best available practices meeting the highest of 

international standards. The plan presented in this document has a considerably lower labour foot 

print on the Islands than the original plan as presented in April/ May 2018, as both the feed 

production and the processing now take place outside the Falkland Islands or on the sea. 

Furthermore, better understanding of the temperature regime and other production related 

improvements have allowed Unity Marine to reduce the required number of sea sites and thus 

labour footprint. 

 

2. If the proposed schedule is followed the Company will initiate construction on the Islands in 2027, 

commence production in 2028 and harvest the first fish in 2031. The steady state production target 

of 50,000 tonnes of salmon can be achieved in 2032-2036 depending on the speed at which each 

phase of the project is implemented. 

 

3. The business plan shows that the Company will be profitable from 2031 and on-wards, even with 

the considerably higher establishment costs on the Islands and increased logistical costs compared 

to other areas. The operations, being essentially animal husbandry, is planned with an indefinite 

time horizon. The activities will therefore be permanent, but practices may change as new 

technology and best-standards are introduced. 

 

4. The company is planning to operate according to the Aquaculture Stewardship Council (ASC) 

standard and will also follow the highest of international standards in other areas (e.g. the 

Norwegian Standard NS:9415) to reduce potential environmental impacts from the suggested 

activities. 

 

5. Unity Marine is still convinced that the project can be carried out with minimal impacts on the 

environment. This is supported by MacAlister Elliott & Partners report that was issued on the 

behalf of FIG in 2021, where it was concluded; άWith good management and strong regulatory 

framework, it should be possible to reduce the impacts of the negative outfall (both real and 

perceived) from salmon farming in the Islands to low levels.έ 

 

6. During the investigations for this report the Company carried out extensive on-site investigations 

through a two-week sea site survey in collaboration with SAERI and land-based site investigations. 

The findings coupled with existing data indicates that Falkland Islands are ideally suited for Salmon 

farming. Several environmental studies through long term monitoring of temperature, wave 

patterns and current characteristics have been carried out from 2019 and 2022 on the planned 

locations and have underlined the suitability of the Falkland Islands for salmon farming. 

 



  Unity Marine ς Project Description v.2.1 
 

 
Unity Marine  
10 Boxer Bridge Road 
Stanley 
Falkland Islands, FIQQ 1ZZ  7 

7. Unity Marine have used a farm site capacity of 5,000 tonnes production per year as the basis of the 

production plan. The size of the individual sites and thereby number of sites will be subject to the 

specific carrying capacity evaluated throughout the EIA, and eventual regulatory requirements. 

 

8. The company has screened 30 suitable marine sites for salmon farming surrounding East Falkland. 

The current plan is to utilize sixteen (16) of these sites. It is believed that there are many additional 

suitable sites surrounding the Falkland Islands around both East and West Falkland.  

 

9. The number of sites can be reduced if the fish are kept in flow through systems on land for an 

additional three (3) to four (4) months. 

 

10. Due to the need for proximity to the proposed sea sites, the Company will need to develop two (2) 

service hubs in Camp. Stanley Harbour is not considered to be positioned close enough to 

efficiently service the sites. Likewise, the hatcheries will preferably be placed close to the sea sites 

in Mare Harbour and New Haven, in order not to transport the live fish over long distances. 

 

11. Unity Marine will harvest the fish directly at the sea sites and process at sea. This greatly reduces 

the labour footprint on the Islands from the project. It also reduces the need for developing new or 

upgrading existing freight route capacity. 

 

12. The Company is planning to import the feed from Chile. This has resulted in a perceived reduction 

in the labour footprint from the project with approximately 30 FTE. It also reduces the need for 

developing new or upgrading existing freight route capacity. 

 

13. The Company has described the potential areas of environmental concerns and corresponding 

mitigation strategies to minimize impact risk in Appendix A (Environmental Considerations Desktop 

Study), which has also been updated. This work is thought to be the first stepping stone towards a 

more detailed, robust and in-depth Environmental Impact Assessment. Main findings in the 

appendix are also reflected in this report. 

 

14. Appendix B (Socio-Economic Impact Considerations) describes the overall economic and social 

footprint from the project on the Falkland Islands. The impact on the Falklands GDP and on FIG 

revenues will be substantial with an estimated annual GDP growth of £145m and FIG revenues of 

£26m, when full capacity is reached. Employment demand will peak and stabilise at approximately 

100 additional on-shore workers, and 80 off-shore workers of which approximately half are 

Rotational shift workers not residing in the Islands. Further investigations might be needed in the 

future to substantiate the findings. Main findings are also reflected in this report. 

 

15. The impact on the Falklands GDP and on FIG revenues & reserves will be substantial with an 

estimated annual GDP growth of £145m and FIG revenues of £26m when full capacity is reached. In 

comparison, the existing fishing industry accounted for 60% of the GDP in 2022, with FIG revenues 

ƻŦ ŀǊƻǳƴŘ ϻонƳΦ /ǳǊǊŜƴǘ CLD ōǳŘƎŜǘǎ ŦƻǊ ǘƘŜ ƴŜȄǘ р ȅŜŀǊǎ ǎƘƻǿ ŀ ŘŜǇƭŜǘƛƻƴ ƻŦ άƴŜǘ ƭƛǉǳƛŘ ŀǎǎŜǘǎέ 

όǊŜǎŜǊǾŜǎύ ŦǊƻƳ ϻнрпƳ ǘƻ ϻммоƳ ŀƴŘ ŀ ǊŜŘǳŎǘƛƻƴ ƛƴ ǘƘŜ άǊŀǘƛƻ ƻŦ ǳƴŎƻƳƳƛǘǘŜŘ ǊŜǎŜǊǾŜǎ ǘƻ ŀŘƧǳǎǘŜŘ 

ŘŜǇŀǊǘƳŜƴǘ ŜȄǇŜƴŘƛǘǳǊŜέ όǘƘŜ Ǌŀǘƛƻύ ŦǊƻƳ оΦр ǘƻ мΦр ŀƴŘ ŀ ǊŜŘǳŎǘƛƻƴ ƛƴ ǘƘŜ Ǌŀǘƛƻ ƘŜŀŘǊƻƻƳ ŦǊƻƳ 

£166m to £21m.  The FIG capital budget covers a period of 10 years and capital expenditure in 
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years 6 ς 10 is expected to significantly exceed net operating income in year 5 indicating a further 

deterioration of reserves, the ratio and the headroom in years 6 ς 10. The implementation of the 

suggested aquaculture business is expected to reduce and reverse this decline within 10 years. 

2.1 Updated report 
This report has been updated based on new findings related to the project, market developments and 

other general developments on the Falkland Islands. 

The main change is linked to updated temperature assumptions based on measurements carried out by 

Unity Marine. Measurements that showed somewhat higher than expected temperatures in inner Falkland 

Islands waters. As Atlantic Salmon are a poikilothermic animal, the fish temperature reflects the 

surrounding water temperature. This in turn is reflected in the growth of the fish, that grows faster at 

higher temperatures. 

Detailed monitoring of wave exposure and current at the proposed site in the intermediate years have also 

shown that preliminary findings of suitability of Falkland Islands inner waters for Salmon Farming were 

true. 

The higher temperatures coupled with updated growth data from the egg supplier and genetics company 

Aquagen, Norway, has allowed Unity Marine to plan with faster growth of the fish, which in turn leads to 

shorter production time in the sea. As the number of required sea sites is coupled directly to the 

production time, Unity Marine has identified the potential to reduce the number of sea sites from 20 to 16, 

or a reduction of 20%. This is perceived to greatly reduce the footprint of the operation and will also have 

cascading impact on number of required employees and number of required vessels. 

The report has also been updated with more information on potential socio-economic impacts, as well as 

potential environmental impacts and company mitigation strategies for said impacts. This has been done by 

implementing more of the findings in separate appendixes on these subjects. Numbers have also been 

updated to reflect current economic expectations, labour requirements and changes in nutrient discharges 

due to the reduced number of sites. 

These updates are reflected in this report. 
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3 Document Scope 
This document aims to describe the operations for the proposed Salmon farming project on the Falkland 

Islands in the South Atlantic Ocean and was handed over in its original form to FIG in March 2019. The 

project will be owned and operated by the Falkland Islands limited company Unity Marine Ltd. The 

document has now been updated with changes and additional findings, the current version is v.2.1. 

A Letter Of Intent (LOI) was signed between F-Land Aps and the Falkland Islands Government (FIG) on the 

26th of November 2018. The LOI describes a series of studies that needed to be conducted before the 

project progresses. This document seeks to create a baseline understanding of the activities and impacts on 

the Falkland Islands from the project in the fields set out in the LOI: 

1. Environmental impact evaluation   

2. 5ŜǘŀƛƭŜŘ ǇǊƻƧŜŎǘ ǇƭŀƴƴƛƴƎ ƛƴ ǘŜǊƳǎ ƻŦ ƻǾŜǊŀƭƭ ǎƛȊƛƴƎ ŀƴŘ ǎǳƎƎŜǎǘŜŘ ǇƭŀŎŜƳŜƴǘ ƻŦ ǘƘŜ /ƻƳǇŀƴȅΩǎ 

Land-based activities in the form of Smolt production, Feed mill, possible processing plant and 

other activities placed on the Falkland Islands 

3. Needed labour force to undertake the project and the placement of the labour force in different 

areas of the Falkland Islands 

4. Description of any specific investments or need for new infrastructure in direct connection with the 

production 

5. Operational logistics analysis detailing transport of goods and personnel 

6. Analysis of needed biosecurity measures 

7. Analysis of the current aquaculture legislation and suggestions to new legislation framework 

needed to secure the interests of the Falkland Islands 

8. Current Export and Import channels and an analysis of any additional needs generated by the 

/ƻƳǇŀƴȅΩǎ ƻǇŜǊŀǘƛƻƴǎΣ ƛŦ ŀƴȅΦ   

The baseline understanding of the activities and expected impacts, are meant to support FIG in a qualitative 

assessment on how the salmon farming project falls within the Falkland Islands long term goals of 

diversifying the economy. It also forms the basis for further work including: 

1. Full and robust Environmental Impact Assessment (EIA) work 

2. Public consultation process 

3. Further negotiations on project progress between FIG and Unity Marine. 

Annexed to this report is a more in-depth Environmental Considerations Desktop Study (ECDS) and a Socio-

Economic Impact Considerations study.  

All documents have been updated to version 2.1 in 2026, based on updated local inputs and market 

change. 
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4 Glossary 
All-female: All female stock. Delivered as all-female eggs from egg supplier. 

Broodstock: Parent fish 

EIA: Environmental Impact Assessment 

EIS: Environmental Impact Statement 

Eyed egg: A fish egg containing an embryo that has developed enough so that the black spot of the eyes is 

visible through the egg membrane. Indicates that the egg is less sensitive to movement and can be handled 

safely. 

Feed Conversion Rate (FCR): The amount of dry feed fed to the fish to grow one (1) kg of fish. The FCR 

differs between species and the size of the fish but also with factors like temperature and general water 

quality. It is also dependent on feed quality. 

Hatchery: Facility used to hatch the eggs and rear the juveniles. Usually, the term is used to describe a 

facility that takes the fish all the way through the smoltification process. 

Net pen: Square or circular sea-based aquaculture construction consisting of a floating collar and a net that 

contains the fish. Disambiguation: Net cage, sea cage, open net pen 

Nutrient: A nutrient is a substance used by an organism to survive, grow, and reproduce. In this document 

ƛǘ ƛǎ ǇǊƛƳŀǊƛƭȅ ǳǎŜŘ ǘƻ ŘŜǎŎǊƛōŜ ǘƘŜ ƴǳǘǊƛŜƴǘǎ ƴƛǘǊƻƎŜƴ ŀƴŘ ǇƘƻǎǇƘƻǊƻǳǎ ŘƛǎŎƘŀǊƎŜŘ ŦǊƻƳ ǘƘŜ ŎƻƳǇŀƴȅΩǎ 

facilities. 

Post-smolt: Smolt retained on land  in sea- or brackish water to a size of 200-1,000g before being 

transferred to the sea sites. 

Recirculated Aquaculture System (RAS): A system where the water is cleaned and reused several times 

before discharge.  

Salmon: In this document salmon primarily refers to Atlantic Salmon (Salmo salar). If it relates to another 

species, the specific species will be mentioned. 

Salmonid: Sub-family (Salmonidae) of Salmonidae which is a family of ray-finned fishes. Contains all trout, 

salmon and char species. The only Falkland species in the group is the introduced Brown Trout (Salmo 

trutta). The native Zebra Trout is not a real trout and is not closely related to salmonids. 

Smolt: Term that describes a salmonid at the point where it has gone through the smoltification process 

and is ready to migrate from a freshwater body to sea. Usual size is from 80-150 g, but wild smolt can be 

considerably smaller. 

Smoltification: A light and/ or temperature induced process where the young freshwater form of a 

salmonid goes through morphological change enabling it to live in sea water. 

Triploid: Animal or plant with three (3) chromosomes in every pair. Triploids are usually sterile. Atlantic 

Salmon triploids are sterile.  

Well boat: Specialised vessel used to transport live fish. 
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Work boat: Specialised vessel equipped with a crane or cranes, used to install and perform maintenance on 

the net pens and moorings. 

Yolk sac larvae: Newly hatched fish larvae that still carries the yolk sac. The larvae will typically not feed 

before the yolk sac has been fully consumed. 
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5 Introduction 
The aim of the project is to establish a 50,000 tonnes Atlantic Salmon (Salmo salar) production industry on 

the Falkland Islands using modern technology and best available practices meeting the highest of 

international standards. 

Due to the current infrastructure level and the isolated geographical position of the Islands, as well as the 

new nature of the aquaculture business in the area; it will be necessary to establish extensive new 

infrastructure to support the business goals.  

Due to the need for proximity of service facilities and hatcheries to the potential sea sites, most of the 

development will take place in Camp on East Falkland. 

5.1 The Falkland Islands 
The Falkland Islands are an archipelago in the South Atlantic Ocean on the Patagonian Shelf. The principal 

islands are about 300 miles (483 kilometres) east of South America's southern Patagonian coast, at a 

latitude of about 52°S. The archipelago, with an area of 12,000 square kilometres, is comprised of East 

Falkland, West Falkland and a large number of smaller islands. As a British overseas territory, the Falklands 

have internal self-governance, while the United Kingdom takes responsibility for the defence and foreign 

affairs of the Islands. The Islands' capital is Stanley on East Falkland. 

The population of the Islands is currently 3,6221 residents of which 334 resides at Mount Pleasant Military 

base and 2,974 live in Stanley. Approximately a third of the population were born on the Islands. The 

population is comprised mainly of people of British and British Overseas Territories descent. In between the 

 
1 2021 Census, FIG 

Figure 1: The envisioned hatchery at New Haven seen from the North. 

https://en.wikipedia.org/wiki/Archipelago
https://en.wikipedia.org/wiki/Atlantic_Ocean
https://en.wikipedia.org/wiki/Patagonian_Shelf
https://en.wikipedia.org/wiki/South_America
https://en.wikipedia.org/wiki/Patagonia
https://en.wikipedia.org/wiki/East_Falkland
https://en.wikipedia.org/wiki/East_Falkland
https://en.wikipedia.org/wiki/West_Falkland
https://en.wikipedia.org/wiki/British_Overseas_Territories
https://en.wikipedia.org/wiki/Self-governance
https://en.wikipedia.org/wiki/Stanley,_Falkland_Islands
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2012 and 2016 censuses the population grew with 360 persons equivalent to a yearly increase of 3.2%. 

From 2016 to 2021 the population grew with 586 persons. 

5.2 Climate 
The climate of the Falkland Islands is cold, windy and humid maritime. The temperature has historically 

ǎǘŀȅŜŘ ōŜǘǿŜŜƴ нмΦм ŀƴŘ ҍммΦм °C in Stanley, with mean monthly temperatures varying from 9 °C early in 

ǘƘŜ ȅŜŀǊ ǘƻ ҍм °C in July. Strong westerly winds and cloudy skies are common. Numerous storms are 

recorded each year but are interceded by calmer wind periods. Rainfall is common over half of the year, 

averaging 610 millimetres in Stanley, and sporadic light snowfall occurs nearly all year. The Islands are ice-

berg free and the inner waters are normally also ice-free year-round. 

Sea water temperatures are relatively stable and offers very good conditions for Salmon rearing. The 

average monthly temperatures alternate between 4.5°C in July and 11.3°C in February. Lowest measured 

temperatures are 3.1°C and the highest observed temperature is 13.3°C both in Falkland Sound. The 

maximum and minimum temperatures from Stanley and three other sites from Salmon producing areas can 

be seen in the figure below.  

Figure 2: The Falkland Islands. 

https://en.wikipedia.org/wiki/Westerlies
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The average yearly temperature is similar to Tromsø in Norway, lower than Faroe Islands but significantly 

higher than in the regions used for salmon farming in Iceland. Of specific note is also the relatively high 

winter temperatures which makes the area ideal for salmon farming. 

5.3 Geography 
The Falkland Islands have a land area of 12,000 km2 and a considerable length of coastline. The two (2) 

main islands, West Falkland and East Falkland, and about 776 smaller islands constitute the archipelago. 

The Islands are predominantly mountainous and hilly, with the major exception the depressed plains of 

Lafonia, a peninsula forming the southern part of East Falkland.  

¢ƘŜ CŀƭƪƭŀƴŘǎ ŀǊŜ ǎƛǘǳŀǘŜŘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ŀǘ ƭŀǘƛǘǳŘŜ рмϲпл ς роϲлл  { ŀƴŘ ƭƻƴƎƛǘǳŘŜ ртϲпл ς снϲлл  ²Φ ¢ƘŜ 

archipelago's two main islands are separated by the Falkland Sound, and itΩs coastal indentations form 

natural harbours. The sounds and indents also create sheltered locations that can be used for net pen 

aquaculture operations. 

5.4 Business community 
The economy on the Islands is dominated by the fishing industry contributing between 50 and 60% of the 

GDP. Other major sectors are agriculture and tourism, with 10% of the workforce employed on a total of 84 

sheep and cattle farms on the Islands. The tourism sector was growing up and until the onset of the global 

COVID pandemic with around 60,000 tourists visiting the Islands each year. The cruise ship industry was 

specifically harshly hit during the pandemic but is forecasted to regain momentum in the coming years. The 

local government employs a little over a quarter of the workforce making it the largest employer on the 

Islands. 

a) b) 

c) d) 

Figure 3: Maximum and minimum sea water temperatures in a) Stanley, Falkland Islands, b) Tromsø, Norway, c) Isafjordur, Iceland 
and d) Torshavn, Faroe Islands 

https://en.wikipedia.org/wiki/Lafonia
https://en.wikipedia.org/wiki/Falkland_Sound
https://en.wikipedia.org/wiki/Natural_harbour
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There is virtually no unemployment on the Islands. Many jobs are therefore covered by British and foreign 

workers that are usually employed on six (6) month to two (2) year contracts. Persons that have been 

ordinarily residents in the Falkland Islands for a period of at least seven (7) years can apply for full Falkland 

Islands status. 

5.4.1 Private sector services 

The private sector is dominated by a few larger companies like Falkland Island Company (FIC) and Stanley 

Services that operates and delivers a broad range of services including retail, accommodation rental, hotels, 

building services, fuel supply, shipping, restaurants as well as car purchase and hiring. 

There are some construction services available on the Islands, but for larger construction projects 

manpower is usually brought in from overseas. The construction companies are usually backed up by a UK 

general contracting company that will allow them to draw in extra manpower for such projects. With the 

current shortage in available accommodation and the potential for a future oil exploitation in Falkland 

Islands waters, there will potentially be a strain on capacity of the construction companies on the Islands. 

Currently there is no dry dock or shipyard facilities on the Falkland Islands. Of specific interest for the 

project there is decompression chamber on the Islands.  

5.4.2 Fishing sector 

There is several fishering companies located on the Falkland Islands. They usually operate in joint venture 

with international companies.  

Currently there are more than 130 fishing vessels operation in Falkland waters. Ilex-squid jiggers account 

for approximately 100 vessels which operate under partner/agent agreements between local and primarily 

Asian companies.  There are approximately thirty (30) trawl vessels that fish for finfish and/or Loligo-squid 

under UK, Falklands, or Spanish flags. These are part owned or operated by local businesses and quota 

holders.  There is also ƻƴŜ ƭƻƴƎƭƛƴŜ ǾŜǎǎŜƭ ǘƘŀǘ ŦƛǎƘŜǎ ŦƻǊ tŀǘŀƎƻƴƛŀƴ ǘƻƻǘƘŦƛǎƘΣ ǿƘƛŎƘ ƛǎ ŀƭǎƻ ǘƘŜ CŀƭƪƭŀƴŘΩǎ 

only MSC certified fishery currently.  The bridge and factory crews on fishing vessels are almost entirely 

foreign nationals who live elsewhere and spend little time in the Falklands.   

Point of landing of catches varies with each fishery, where Ilex-squid can be landed in Asian or European 

countries, while the majority of finfish and Loligo-squid is landed in Spain.  Some catch is transhipped in 

Stanley, but the majority is transhipped at sea to reefer vessels for export to the point of landing. There is a 

single land-based fish processing plant that produces value-added product for local and international 

markets.   

5.4.3 Logistics 

The current only commercial flight route connects the Islands to Punta Arenas, Chile every Saturday. A 

second route from Sao Paulo, Brazil was started in 2019 but was discontinued at the onset of the COVID 

pandemic. The Falkland Islands government is still in discussions with Latam on whether to resume the 

flights. The MOD also operates a biweekly service from Brize Norton, UK to Mount Pleasant. 30 seats on 

each departure are allocated for civilian passengers. Domestic flight routes are operated from Stanley and 

can be chartered to take passengers to several smaller airstrips around the Islands.  
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In terms of bulk freight, South American Atlantic Service Ltd. (SAAS) operates a containerized shipping link 

to Montevideo, Uruguay on a monthly or bimonthly basis. SAAS have recently invested in a new and larger 

freight vessel, which will secure more capacity. SAAS has a substantial experience with transporting chilled 

produce in the form of fish or processed lamb in reefer containers through this link. The service is operated 

out of Stanley using FIPASS. There are also some container services that links to Chile every year. 

The military operates a direct shipping route to Marchwood, UK. The military allows some civilian cargo on 

the route, but military equipment has priority. The UK link utilizes the military port at Mare Harbour as the 

point of entry into the Falklands. The UK link can be chartered to take odd size cargo. Due to the fact that 

military cargo has priority the link should not be used to transport time sensitive goods. 

5.4.4 Harbour facilities 

There are only three (3) developed harbour facilities on the Islands. Unity Marine will need harbour or port 
facilities in relative proximity to the sea sites in order to operate efficiently. 
 
In Stanley Harbour the FIPASS provides the main civilian harbour facility. FIPASS was a temporary port 
solution brought in just after the conflict with Argentina. There are plans to develop a new port facility in 
Stanley, as the FIPASS is nearing the end of its lifetime and there is need for a larger facility for civilian 
purposes. Albeit a UK company was chosen to develop the project, the plans have been postponed due to 
increase in budget beyond the initial allocated funds for the project. Therefore, FIPASS is currently 
undergoing additional maintenance to prolong lifetime. 
 
The Temporary Dock Facility is a newer wharf in Stanley Harbour that was developed by the oil industry. 
The Temporary Dock Facility is however partly decommissioned at the moment but is currently being 
refurbished for use by the oil companies. 
 
The military is operating the only other major port facility at Mare Harbour. While there are restrictions for 
civilian use, the military might be interested in cooperation as there is currently free capacity at the 
harbour.  
 
New Haven is the only port facility on the west coast of East Falkland. It has been constructed for and is 
used as a ferry terminal. There is not currently any capacity for additional activities. Therefore, new 
harbour facilities would need to be constructed in the area if it was to function as a service hub. 
 
New Haven and Mare Harbour will be the preferred sites for the company service hubs and hatcheries due 
to their proximity to the proposed sea sites. The usage will be subject to FIG approval and in case of Mare 
Harbour both the Military and FIG would need to approve the use. Development at New Haven would also 
be done in a way ensuring no disruption to the ferry services. 

5.4.5 Oil and gas 

There has been substantial exploration for oil and gas reserves in Falkland Island waters during the last 15-

20 years. The exploration has resulted in considerable findings of both oil and gas reserves. Due to 

insufficient funds for initiating the exploitation of the resources have not yet been commenced. Final 

investment decision by current license holder Navitas Petroleum, Israel and Rockhopper Exploration, 

Falkland Islands was made in December 2025. 
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The oil and gas industry have, along with FIG, conducted thorough studies of the potential Socio-Economic 

impacts on the Falkland Islands as a result of future hydrocarbon exploitation2. The studies detail the 

potential pressure on the labour market on the Islands as well as other bottleneck effects in the housing 

and service sectors.  

5.4.6 Falkland Island Development Company 

Development of the economy is promoted by the Falkland Islands Development Corporation (FIDC) a quasi-

autonomous, government-established, largely self-funding body. It was set up in 1984 and is mainly funded 

from its own reserves and income streams. Initiatives it has fostered include air transport, connection to 

the global containerised shipping network, supporting agricultural diversification, establishing a meat 

export industry and promoting tourism. It also offers advice, loans and grants to further local business 

development. They have also funded investigations into aquaculture possibilities in the past. 

5.5 Economy 
Since 1982, the economy has grown dramatically, with GDP rising from £3m to £150m. Agriculture, 

including fisheries, continues to be a major contributor with 95% of the GDP. Farmland accounts for a little 

over 80% of the Falklands land area, but agriculture is less than 2% of the economy. Fishing is the largest 

part of the economy, and most of the fish harvested in the Falkland Islands waters are either squid or 

finfish. 

The fishing and aquaculture industry accounted for between 35% and 48% of the GDP between 2007 to 

2015. The catches vary over the years from as little as 111,495 tonnes in 2016 to 462,487 tonnes in 2015.  

Resulting FIG revenues are between £10m and £30m. Other major sectors are agriculture and tourism, with 

10% of the workforce employed on a total of 84 sheep farms on the islands.  

The emergent tourism sector has seen rapid growth in the last 15 years, with 60,000 tourists visiting the 

Islands by cruise ship each year, and a further 1,600 tourists arriving by air annually to enjoy the Islands 

unique wildlife and unspoiled environment. With the onset of the global COVID pandemic, tourism was hit 

hard by travel bans, requirements for quarantining and reduction in available transport routes. The cruise 

 
2 Socio-Economic Study of Oil and Gas Development in the Falklands, Regeneris Consulting Ltd. on behalf of FIG, May 
2013 

Figure 4: The pier in Stanley used to accept cruise ship passengers (left). Sheep rearing (right), one of the major 
business sectors on the Falkland Island. 
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ship segment was hit particularly hard and experienced multiple major COVID breakouts on cruise ships 

that were covered widely in mass media. As the Falkland Islands had a stringent quarantine practice, and 

the tourism sector is mainly reliant on cruise ship passengers the tourism sector suffered. FIG incentives to 

promote local tourism were introduced to support the industry, as people were to a large extent prevented 

from travelling abroad, and the incentives had some effect.  

The tourism sector is the second largest contributor to the Islands economy. 

5.5.1 FIG revenues and reserves 

Based on the Falkland Islands Government's own Draft Budget and Financial Plans for 2024/25 and beyond, 

they will reach the limit of their own fiscal rule of maintaining an uncommitted reserves ratio of 1.5x 

adjusted departmental expenditure in FY 2027/28.  This fiscal rule was only introduced in 2025, reducing 

from the previously maintained 2.5x ratio and against a backdrop of unstable income.   

Maintaining this ratio would mean that either new sources of revenue would be required, or FIG will need 

to make dramatic cuts to budgets and services.  It also leaves no headroom for future capital expenditure 

or other investments that may be required. 

The table below ŜȄǘǊŀǇƻƭŀǘŜǎ ǘƘŜ CŀƭƪƭŀƴŘ LǎƭŀƴŘǎ DƻǾŜǊƴƳŜƴǘΩǎ ƻǿƴ ōǳŘƎŜǘ ƻǳǘ ǘƻ млȅǊǎΣ ŘŜƳƻƴǎǘǊŀǘƛƴƎ 

what is projected to happen in the absence of a new source of income: 

 

Table 1: Extrapolation of FIG budgeted reserves with current trajectory. Notes: red = projections assume unchanged levels of 
operating revenue (except investment income which is linked to reserve levels), departmental expenditure, other expenditure and 
recharges in years 6 ς 10, blue = capital expenditure based on the 10 year capital budget plus expected port loan repayments of 
£11m per annum.  

The potential impact on the Falklands GDP and on FIG revenues & reserves will be substantial with an 

estimated annual GDP growth of £200m and FIG revenues of £26m when full capacity is reached. In 

comparison, the existing fishing industry accounted for 60% of the GDP between in 2022, with FIG revenues 

ƻŦ ŀǊƻǳƴŘ ϻонƳΦ /ǳǊǊŜƴǘ CLD ōǳŘƎŜǘǎ ŦƻǊ ǘƘŜ ƴŜȄǘ р ȅŜŀǊǎ ǎƘƻǿ ŀ ŘŜǇƭŜǘƛƻƴ ƻŦ άƴŜǘ ƭƛǉǳƛŘ ŀǎǎŜǘǎέ όǊŜǎŜǊǾŜǎύ 

ŦǊƻƳ ϻнрпƳ ǘƻ ϻммоƳ ŀƴŘ ŀ ǊŜŘǳŎǘƛƻƴ ƛƴ ǘƘŜ άǊŀǘƛƻ ƻŦ ǳƴŎƻƳƳƛǘǘŜŘ ǊŜǎŜǊǾŜǎ ǘƻ ŀŘƧǳǎǘŜŘ ŘŜǇŀǊǘƳŜƴǘ 

expeƴŘƛǘǳǊŜέ όǘƘŜ Ǌŀǘƛƻύ мΦр҈ ŀƴŘ ŀ ǊŜŘǳŎǘƛƻƴ ƛƴ ǘƘŜ Ǌŀǘƛƻ ƘŜŀŘǊƻƻƳ ŦǊƻƳ ϻмссƳ ǘƻ ϻнмƳΦ  tǊƻƧŜŎǘƛƻƴǎ 

indicate that expenditure in years 6 ς 10 is expected to significantly exceed net operating revenue with a 

further deterioration of reserves (reducing to £28m), liquidity ratio (reducing to 0.4%) and headroom (a 

deficit of -£64m). The impact of the proposed aquaculture business is expected to reduce and reverse this 

2024/25 2025/26 2026/27 2027/28 2028/29 2029/30 2030/31 2031/32 2032/33 2033/34

Opening Net Liquid Assets Balance 254 203 158 141 114 113 105 86 62 44 

Total Operating Revenue 129 127 124 123 121 121 121 120 118 117 

Operating Expenditure Departmental (93) (94) (91) (91) (91) (91) (91) (91) (91) (91)

Operating Expenditure Other (11) (11) (11) (11) (11) (11) (11) (11) (11) (11)

Net Capital Expenditure (76) (117) (88) (49) (20) (28) (37) (42) (34) (32)

External borrowing drawdown - 50 50 - - - - - - - 

Closing Net Liquid Assets 203 158 141 114 113 105 86 62 44 28 

In year movement in net liquid assets (51) (45) (16) (28) (1) (8) (19) (24) (18) (17)

Operating Expenditure Departmental (93) (94) (91) (91) (91) (91) (91) (91) (91) (91)

Addback recharges 18 17 17 17 17 17 17 17 17 17 

Revised departmental expenditure (75) (76) (74) (74) (75) (75) (75) (75) (75) (75)

FIG liquidity ratios

Ratio 2.7 2.1 1.9 1.5 1.5 1.4 1.2 0.8 0.6 0.4 

Headroom 90 43 30 2 1 (8) (26) (50) (68) (84)

Headroom with insurance 110 63 50 22 21 12 (6) (30) (48) (64)
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decline within 10 years.  This impact is explored more fully in Appendix B, Socio-economic Impact 

Considerations.  

5.6 Salmon Aquaculture 
Salmon aquaculture started less than 50 years ago with small scale production in Norway. Since then, the 

industry has grown to be a global industry with production on all continents. 

Atlantic Salmon has developed into a global commodity and is now commonly available in most countries 

around the globe. 

Atlantic salmon is an anadromous 

species, that is, it spawns in 

freshwater streams, the adults 

return to sea.  After hatching the 

juveniles remain in freshwater for 

two (2) or three (3) years. When 

the fish are about 15 cm in 

length, the young salmon (smolt) 

will undergo a biochemical 

metamorphosis called 

smoltification, whereby the 

acquire the ability to 

osmoregulate in sea water. Once 

the metamorphosis has been 

completed, they will migrate to 

the sea where they will live for 

one (1) to four (4) years before 

returning to freshwater to 

spawn. 

Likewise, in salmon aquaculture the fish are kept in freshwater in the juvenile stages, before the fish are 

smoltified and transferred to sea sites for on-growing in full salinity saltwater. Sometimes the fish are 

however retained for a prolonged period of time on land in seawater, before they are transferred to the 

sea. Fish in the size range of 200-1,000 g produced in this way are usually referred to as post-smolt.  

5.6.1 Historical perspective 

In 1853 the first attempts were carried out to increase the wild salmon- and trout stocks in Norway by 

artificial hatching and rearing of salmon and trout fry and releasing them into Norwegian rivers. After a 

period of 20 years, these activities slowly decreased towards 1873, as it was difficult to register any positive 

effect from the restocking programme. 

From 1869 and onwards people started to establish saltwater parks, in estuaries where sea water flowed in 

and out with the tide. These saltwater parks were fenced off with nets and then stocked with small wild 

salmon and trout. These fish would grow bigger, by preying naturally occurring food in the enclosure. There 

was no commercial feeding of the fish. The saltwater parks normally did not survive more than few years, 

and this concept never became a commercial success. 

Figure 5: Life cycle of Atlantic Salmon entails a juvenile freshwater phase. After a 
morphological change called smoltification the fish becomes a saltwater fish, and it is 
then ready to migrate to the sea. 
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Modern salmon farming has its roots in the Danish trout farming industry. The first Danish trout farm was 

established in 1890, and by 1914 more than 300 fish farms with more than 3,000 ponds were established in 

Denmark. 

From 1919 and the next 20 years several Norwegian entrepreneurs attempted to replicate the Danish 

concept producing rainbow trout, but they were not successful. There were massive losses of fish during 

the production period, because of river flooding in periods of heavy rains. The growth and Feed Conversion 

rates (FCR) were also quite poor. However, the main reason for the failure, was the distance to the 

markets. Shipping rainbow trout from Norway to the European market was at the time technically 

demanding and associated with high cost, rendering the fish farming projects unfeasible. 

The first successful salmon- and trout farming in 

Norway happened in the 19слΩs.  Ponds and concrete 

tanks were established close to the fiords, and 

seawater was pumped into the tanks. This gradual 

shift from freshwater farming to increasing use of 

saltwater, had a significant influence on the fish that 

grew faster and were healthier compared to fish 

grown strictly in freshwater. In this period the 

production of rainbow trout was much bigger than the 

salmon production in Norway. 

The great breakthrough came around 1970, when the 

aquaculture industry moved from land and into the 

sea. The production was still a combination of rainbow 

trout and salmon. In the beginning of the тлΩs the total 

Norwegian production was below 1,000 tonnes/ year.  

The first number of years most of the net pens ǿŜǊŜ ǘƘŜ άDǊǄƴǘǾŜŘǘ .ǊƻǘƘŜǊǎ ŘŜǎƛƎƴέΦ ¢ƘŜǎŜ net pens were 

octagonal, with walkways made of wood placed on top of polystyrene floats. The most common size was 

pens with a diameter of ten (10) meters.  While several companies sold net pens with this design, many fish 

farmers preferred to build the net pens themselves. Not surprisingly the number of escaped salmon was 

significant compared to the total production in early sea-based farming, due to the flimsy design. 

In the following years the salmon production increased substantially and in 1977 the salmon production 

was for the first time bigger than the rainbow trout production.  

In the late 70Ωs and the 80Ωs individual steel cage constructions, as well as integrated steel cage systems 

consisting of several steel cages tied together with steel walkways was developed. Round net pens 

consisting of one or several PE pipes, known as the Polar Circle Design was introduced in the industry at the 

same time. 

Figure 6: Octagonal Grøntvedt cages in Frøya Edelfisk AS 
facility around 1970. 
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The demand for sea farming equipment was booming, 

because the salmon production increased from around 

8,000 tonnes in 1980 to more than 150,000 tonnes in 

1990. Chile began producing Atlantic Salmon in the 

ŜŀǊƭȅ улΩǎ. It was in the same period salmon farming 

was trialled in Fox Bay on West Falkland (1985-1990). 

Development of new fish feed types made this 

expansion possible. In the 1970Ωs the fish feed was 

produced on the fish farm. The feed was mostly wet 

mash made of ground up fish and fish discards. It 

normally took five (5) to six (6) kilo of wet mash feed 

to produce one (1) kilo of salmon. In the Fox Bay trials, 

it was considered to use ensilaged mutton to feed the 

fish. Unsurprisingly it was however concluded that it 

was not the optimal feed for salmon. 

Around 1980 dry pellets were introduced in the industry. This fish feed was developed by professional feed 

companies. The first types of pellets took two (2) to three (3) kilo dry pellets to produce one (1) kilo of 

salmon. In the late 80Ωs and the start of the 90Ωs extruded fish feed was also introduced. Extruded feed 

pellets are easier for the salmon to digest than traditional pellets. The feed Conversion rate was 

subsequently reduced to around 1.5. 

In the 80Ωs most farmers would still feed the salmon by 

hand. This was ideal, since the net pens were quite 

small, ranging from ten (10) meter to fifteen (15) 

meters in diameter and a depth of six (6) to twelve 

(12) meters. The feeding had to be quite precise to 

avoid feed floating out of the net pens. 

In the 90Ωs it became more and more common to 

install central feeding systems. The diameter and 

depth of the net pens was now much larger. The 

biomass in each net pen was so large, that hand 

feeding became a very labour-intensive process. 

Feeding by hand, however, remains widely used for 

feeding of other species, e.g. tilapia and shrimp in 

developing countries. 

Figure 8: Hand feeding was very common in the 80Ωs. (Picture 
from 1986, Bent Højgaard feeding fish). 

Figure 7: Steel cage system from the 1980s. 
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After the industry crisis that began in 1989 ended in 1991, the production in 1993 had decreased to 

147,800 tons. This again coincided with the Fox Bay trials, and might have played a determining factor in 

the project not garnering financial support to continue. Only a few years later the salmon production 

dramatically increased again, and in 2002 the 

production reached 546,000 tons. 

The next breakthrough in the salmon farming 

business came when Lerøy was listed on the stock 

exchange in Oslo in 2002. Later other large 

companies like Marine Harvest (now Mowi), Salmar, 

Norway Royal Salmon (NRS) and Bakkafrost became 

listed on the stock exchange. The listing made it 

possible for these companies to get access to the 

capital it required to expand. The result was a 

vigorous consolidation of the industry and soaring 

production numbers. 

Norway produced more than one (1) million tons/ 

year of Atlantic Salmon in 2012, and the production is now 1.3-1.4 million tons per year. 

5.6.2 Aquaculture on the Falkland Islands 

There have historically been a few ventures into aquaculture on the Falkland Islands. Aquaculture has 

repeatedly been mentioned in Island Plans as a mean of diversifying the economy and generating economic 

activity in Camp. 

From 1985 to 1990 a Salmon production was tested out in Fox Bay under directions from FIDC with help 

from a Norwegian fish farmer. The fish were imported from Sterling University, UK and kept in a small 

freshwater hatchery. Upon reaching approximately 35g the fish were transferred to a number of smaller 

pens in the ocean. The growth of the fish was good, even though the setup was found to be lacking in some 

respects and the import of feed was associated with certain challenges.   

It was concluded that the water temperature of the Islands where ideal for Salmon farming. Development 

of the business however stalled on lack of capital to increase tonnage and develop the sites. 

From 2010 ς 2013 FIDC ran an aquaculture research project trying to determine, which species would be 

feasible to rear on the Islands. The project ended in 2013 but was continued through the local fishery 

company Fortuna ltd. that set up a small Brown Trout (Salmo trutta) facility comprised of a hatchery in 

Stanley and a couple of net pens situated outside Fitzroy. The peak production is thought to be below 20 

tonnes per year and has since discontinued. The brown trout is an introduced species and not native to the 

area but has a well-established breeding population in the waterways on the Islands.  

Consolidated Fisheries Ltd.  is currently also running a breeding program for Patagonian Toothfish in 

Stanley, but this has not led to any commercial production yet. 

Figure 9: Centrŀƭ ŦŜŜŘƛƴƎ ǎȅǎǘŜƳ ƛƴ ǘƘŜ мффлΩǎΦ 
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5.6.3 Current sector status 

Today salmon aquaculture is carried out in many countries around the world. The main producing countries 

are Norway, Chile, Canada, United Kingdom, the Faroe Islands (Danish overseas self-governing territory) 

and Australia. While the production differs somewhat in between regions there are general trends in the 

industry. The current world production is approximately 2.8 million tonnes/ year (2022). 

Production of salmon starts in a Hatchery, where salmon eggs are hatched and weaned to feed on dry 

pellets. When the juvenile reaches its smolt stage the fish are transferred to net pens in the ocean. Today 

hatcheries can be divided into two categories: flow-through systems and Recirculated Aquaculture Systems 

(RAS). Originally all hatcheries and smolt facilities were of the flow-through type. 

A flow through system is a facility where the incoming water flows through the production tanks one time, 

and then the water is discharged. There are still many flow-through systems in use, but almost all new 

facilities are now constructed as Recirculated Aquaculture Systems (RAS). 

In RAS facilities the intake water is re-used up to 99.6 %, which reduces the environmental impact and 

allows the farmer to keep a stable temperature all year round. It also dramatically reduces the need for 

new freshwater allowing facilities to be operated independently of large freshwater resources. The RAS 

technology has evolved substantially in recent years and there is a tendency towards building larger 

systems and producing both more and larger fish than a traditionally flow-through system. Many smaller 

flow-through systems have subsequently been closed down. 

Figure 10: Atlantic salmon producing countries of the World, and the individual salmon production figures for each country 
respectively in 2016. 
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A RAS facility contains a water treatment unit where solids, carbon dioxide and ammonia are removed from 

the water before being led back to the fish tanks where the fish are kept. Oxygen is also added to the water 

in a separate process. 

Whether the salmon smolt production facility is a 

flow through type or RAS type, the general trend is 

that the systems of today are equipped with 

substantial number of sensors that measure and 

data log different parameters. The sensors are 

linked to a PLC-systems that control pumps and 

other equipment. Newer systems typically have a 

higher degree of automation and monitoring than 

e.g. waste water treatment plants.  

Modern salmon smolt systems also have solutions 

in place that makes grading, vaccination, feeding 

and collection of mortalities from the fish tanks as 

optimal as possible and thus reduces the needed 

amount of labour to operate the facilities. 

Chile was first movers on broad implementation and use of RAS systems starting in 2001, while Norway 

began to build RAS systems in larger numbers from 2008. The Faroe Islands are currently the only country 

where all smolts are hatched and reared in RAS due to limited freshwater resources on the Islands.  

Approximately 80% of the worlds salmon smolt RAS systems have been designed and constructed by 

Danish companies, as Denmark had developed the technology in the early 19улΩǎ ŦƻǊ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŜŜƭ 

industry. Many of these companies have however been acquired by international companies within the last 

decade. 

When the salmon juveniles have smoltified they are 

transported from the land-based hatchery to the 

sea site by a well boat. Well boats are specialized 

vessels, optimized for transport of live fish. The well 

boats are utilized to transport the fish from land-

based hatcheries to the sea sites, from the sea sites 

to the processing facilities and for grading and 

transferring fish internally on the site. 

During the last ten years the number and size of the 

well boats have grown considerably. What was 

considered a large well boat ten (10) years ago is 

now considered medium sized or small. Recently 

the worldΩs biggest well boat was delivered to a 

customer on Tasmania. It is equipped with a hold of 

no less than 7,450 m3 of water and can carry up to 800 tonnes of live salmon. 

Figure 11: Fish tanks in a salmon smolt production facility. 

Figure 12: Medium size well boat with a 1,000 m3 hold. 
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A modern well boat is also equipped with advanced water disinfection systems like UV-disinfection and 

ozone systems. All water is thus disinfected prior to discharge to reduce biosecurity risks, when the vessels 

are passing other farms. 

Within the last couple of years, a new type of vessel has made its entry on the market. Processing ships are 

large vessels used to harvest the fish at the sea site and transport the gutted salmon to land-based 

processing plant for further processing. 

The biggest vessel, the Norwegian Gannet, is capable of harvesting 1,000 tonnes in ten (10) hours and 

transport it straight to the market. This vessel alone is estimated to reduce the yearly number of truck hauls 

on Norwegian roads by 7,000- 10,000. 

Modern sea farms consist of big net pens (160-

240 m circumference or 50-76 m diameter) with 

large water volumes depending on depth. The 

feed is distributed from feed barges by 

pressurized air or water in dedicated pipes to 

each net pen. The feed barge also acts as living 

quarters for the staff on the sea site. The staff 

will stay for longer intervals on the feed barges. 

Depending on the country of operation the 

period can be anything from a week to a couple 

of months. 

The feed barges are usually fuelled by marine 

grade diesel used in the generators, but recent 

developments have seen new hybrids with a 

combination of generators and batteries. Norway is also currently electrifying some of the barges by 

coupling them to the land-based grid. 

The aquaculture companies are also upgrading their sea sites with new equipment and technology. There is 

focus on technology that optimizes the daily operations and make them safer and less time consuming. The 

new systems include mortality collectors, semi- automatic net cleaners, cameras and advanced PLC 

systems. Trials of semi-closed cages placed in the sea is also currently being carried out in especially 

Norway. These systems have however not to this date proven to provide adequate benefits to be 

commercially viable. 

New developments have seen the industry trying out a new type of production, where the fish are kept in 

RAS systems on land for the entire lifespan. This allows for production in new areas close to the end 

customer. A 10,000 tonnes system has been built in Florida by Atlantic Sapphire but has failed to reach 

intended production numbers. Other players in Switzerland, Denmark, Norway and Poland have 

experienced similar problems and have struggled to turn a profit. New facilities is being built but at a slower 

pace than originally planned. Developments therefore is watched closely by industry investors. 

Some land based growout facilities utilizing flow-through technology has been constructed in Norway and 

Iceland within the last five (5) years. These facilities rely heavily on ambient sea water temperature and are 

therefore geographically constricted. 

Figure 13: Modern sea farm including, net pens and a Feed barge 
with a central feeding system. 
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Due to the capital needs and the subsequent need to be close to the market, a fully land-based operation 

would not be profitable on the Falkland Islands. So far, the land-based systems have struggled with slow 

growth, early maturation and off flavour in the product. It has therefore yet to be seen, if this business 

segment will be a part of the salmon aquaculture future. 

5.7 Laws and legislation 
In general laws and regulations in place on the Falkland Islands are similar or close to British legislation. 

There are currently only three ordinances that specifically mentions aquaculture; the Fish Farming 

Ordinance, the Fishery Products Ordinance which both were enacted in 2006 and the Planning Permission 

Ordinance from 1991.  

FIG have received a more throughout walk through of legislative regimes in different countries, as well as 

considerations on how potential future legislation on the Falkland Islands could look like in the MacAllister 

and Elliot report: άSalmon Farming in the Falklands ς Legislative Reviewέ ŦǊƻƳ !ǳƎǳǎǘ нлнм. 

5.7.1 Planning Permission Ordinance 

Before any construction and installation can be initiated on the Falkland Islands planning permission must 

be sought. 

The Planning Permission Ordinance provides the rules for that process. Unlike in many other countries the 

Ordinance does not distinguish between land-based and marine installations. That means that the 

installation of net pen sites would be required to seek planning permission under the same Ordinance as 

the land-based facilities.  

This is detailed specifically for fish farming in section 26 under Meaning of development and requirement 

for planning permission: 

ά(5) For the purposes of this section, and without prejudice to any other situation in which any of the 

same constitute development, development of land for the purposes of breeding or rearing fish, shellfish 

or molluscs and development of land for the purposes of breeding or rearing animals or birds (not being 

cats or dogs), which in their wild state are predators, is not development for the purposes of agriculture.  

(6) Where the placing or assembly of any tank, cage, frame, rope, spatting line, float, buoy or other 

apparatus or structure of any kind whatsoever in any part of the sea or in any part of the inland waters 

for the purpose of fish farming there would not, apart from this subsection, involve development of the 

land below, this Ordinance shall have effect as if the tank, cage, frame, rope, spatting line, float, buoy or 

other apparatus or structure resulted from carrying out engineering operations over that land; and in 

this subsection-  

- "fish farming" means the breeding, rearing, or keeping of fish or shellfish (which includes any 

kind of crustacean or mollusc);  

- "inland waters" means waters which do not form part of the sea or of any creek, bay or estuary 

of any river as far as the tide flows;  

- "sea" means the territorial sea, any creek, bay or estuary of any river as far as the tide flows 

and any other part of the sea lying to landward of the baselines from which the territorial sea is 

measured.έ 
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In section 39 of the Planning permission ordinance it is further detailed that:  

ά(1) Subject to the following subsections, an application for planning permission for exploration for 

or winning and working of minerals or an application for planning permission for fish farming must 

be determined by the Governor.έ 

As such this determines that fish farming needs equivalent permission as Mineral extraction on the Islands.  

The planning permission also specifies that an Environmental Impact Assessment (EIA) can be a 

requirement for any Planning Permission process. In section 33 Environmental Impact Assessment it is 

stated that: 

(2) Without prejudice to the generality of subsection (1), regulations made under this section may-  

(a) impose the requirement for the conduct of an environmental impact assessment in relation to 

any type of development specified in section 26 of this Ordinance while, expressly or by 

implication, excluding other types of development from the requirement;  

(b) prescribe more or less extensive environmental impact assessments for different classes of 

development, or in relation to specific applications or specific proposed developments, as the 

case may be; 

ΧΧΧΦΦ 

(e) categorise developments based on their proposed scale or extent, and stipulate, depending on 

the specified category into which a particular development is classified, that the 

commencement of certain developments-  

i. must be preceded by planning permission that resulted from an application process that 

at some stage included an environmental impact assessment carried out on such scale 

or to such extent as may be specified in the regulations; 

Given the scale of extent and the novelty of the aquaculture industry on the Islands, it is concluded that an 

EIA for the project must be prepared at some stage in the Planning Permission process. The scope and 

extents of that EIA is however not detailed. 

Any Planning Permission may be given with certain pre-requisites for obtaining the permission, among 

these there can be specific requirement regarding environmental issues as here in Section 40: 

(d) requiring that steps be taken for the protection of the environment; 

And that these requirements might change in the future. 

5.7.2 Fish Farming Ordinance 

In 2006 the Legislative Assembly passed the Fish Farming Ordinance (Ordinance No. 20 of 2006) setting out 

rules and regulations in connection with aquaculture production in the Falkland Islands. There are several 

prerequisites that needs to be fulfilled before a company is qualified to apply for a fish farming licence: 

1. At least 25.1% of ordinary share capital is vested in persons or companies enjoying Falkland Islands 

status 

2. Planning permission for the proposed activities is in force 

As part of the licencing application the company shall provide information of the following information: 
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1. A map showing the waters where the operation is sought 

2. Description of the activities directly associated with the operation at site 

3. Description of the activities directly associated with the operation in surrounding waters or land 

areas 

4. Detailed descriptions of the installations and equipment that will be employed on the site 

5. Timeline for proposed installations and commencement of aquaculture activities 

6. Details on the financial source of the project 

7. The applicantΩs business plan, including: 

a.  An overview of the aquaculture business to be carried out by the applicant 

b. The marketing and sales strategy by the applicant 

c. The proposed management and staffing by the business 

d. A financial forecast for the first 5 years after the licence comes into force 

8. Information of beneficial owners of the applicant 

9. Details on the approved planning permission regarding the activities, installations and operation at 

the site and in surrounding areas in the form of the sea or land areas 

The Ordinance refers to royalties in section 18, but the royalties associated with holding a licence has not 

been specified. Therefore, it is considered likely that the licence holder will be subject to payment of a 

royalty in the future. How the royalty is calculated and what parameters will be used in that calculation will 

need to be developed. 

The ordinance does not refer to any environmental impact assessment process, but it does require an 

assessment of effects on the marine environment (section 5). However, there is an expectation by 

stakeholders that the EIA process and standard will inherit some of the aspects that has been developed for 

the hydrocarbon industry. 

Based on discussions with FIG, it is considered likely that the Fish Farming Ordinance will be updated in the 

future, to better cover the aspects of the proposed project, if it moves forward3. 

5.7.3 Fishery Products Ordinance 

In 2006 the Legislative assembly passed the Fishery Products Ordinance (Ordinance No. 21 of 2006) setting 

out rules and regulations in connection with water used for aquaculture production, animal welfare and the 

quality of fishery as well as aquaculture products. The ordinance concerns products from the fishing fleet as 

well as aquaculture. The ordinance also seeks to protect marine areas of specific vulnerability or areas of 

importance as breeding grounds for fish, molluscs and other marine animals. 

The ordinance specifies the means for the Governor to designate specific areas as controlled waters as set 

out below: 

άIf it appears to the Governor that any marine waters need protection or improvement in order that 

they or any part of them may support fish, shellfish or crustaceans, or fish, shellfish or crustaceans of a 

particular description, he may by order designate-  

(a) those waters, and  

 
3 Diane Simsovic, Director of Policy and Economic Development, November 2018 
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(b) any inland waters (whether natural or artificial, or above or below ground) which discharge 

either directly or indirectly into those waters, ŀǎ ŎƻƴǘǊƻƭƭŜŘ ǿŀǘŜǊǎ ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘƛǎ tŀǊǘΦέ 

Any activity in controlled waters may never lead to a water quality classification down grade of those 

waters. Discharge of effluents or pollutants is also not permitted. However, a specific discharge consent can 

be given if an application for the purpose is submitted. The consent will be subject to certain pre-requisites. 

While not referring specifically to an EIA there some of the pre-requisites that would naturally be part of a 

future EIA process: 

ά! ŎƻƴǎŜƴǘ ǳƴŘŜǊ ǘƘƛǎ ǎŜŎǘƛƻƴ Ƴŀȅ ƛƴŎƭǳŘŜ ƛƴ ǇŀǊǘƛŎǳƭŀǊ ŎƻƴŘƛǘƛƻƴǎ-  

(a) as to the places at which discharges to which the consent relates may be made and as to the 

design and construction of any outlets for the discharges;  

(b) as to the nature, origin, composition, temperature, volume and rate of the discharges and as to 

the periods during which they may be made;  

(c) as to the steps to be taken, in relation to the discharges or by way of subjecting any substance 

likely to affect the description of matter discharged to treatment or any other process, for 

minimising the polluting effects of the discharges on any controllŜŘ ǿŀǘŜǊǎΤέ 

The ordinance also has brief descriptions of rules for movement of aquaculture animals, controls of 

diseases and import of eggs that all will need to be followed. There is also a brief description of the export 

of aquaculture animals for human consumption, if the product is exported to the EU it must comply with 

EU standards in the field.  

The company will seek clarification for specifics given in the ordinance in phase II of the project. For the 

purpose of this document the company has adopted best available practices (e.g. ASC certification) in all 

fields and it is therefore thought that the Company will be in compliance with the Fishery Products 

Ordinance. 

5.8 Falkland Island Development Plan 
In 2015 the Falkland Islands Government adopted a nationwide Development Plan that sets outs certain 

general principles for the development on the Falkland Islands in the period from 2015 to 2030. The plan 

also contains a specific town plan for the Stanley area. 

Lƴ ƎŜƴŜǊŀƭ CLD ƛǎ ǎǳǇǇƻǊǘƛǾŜ ƻŦ ƴŜǿ ōǳǎƛƴŜǎǎΩ ƻǊ ōǳǎƛƴŜǎǎ ŀǊŜŀǎ in the Falklands as it is described in point 2 

of the summary: 

άhǳǊ ƻǾŜǊŀǊŎƘƛƴƎ ǇǊƛƴŎƛǇƭŜ ǿƛƭƭ ŀƭǿŀȅǎ ōŜ ǿƘŜƴ ŎƻƴǎƛŘŜǊƛƴƎ ŘŜǾŜƭƻǇƳŜƴǘ proposals to take a 

positive approach that reflects a broad presumption in favour of sustainable development. 

We will work proactively with applicants to find solutions which mean that proposals can be 

approved wherever possible, and to secure development that adds to the economic, social 

and ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŦŀōǊƛŎ ƻŦ ǘƘŜ LǎƭŀƴŘǎΦέ 

Any new business or activity will however be weighed against potential impacts on the environment, 

economy and the society. 

In section άtƻƭƛŎȅ {tуΥ wƛǾŜǊǎΣ /ƻŀǎǘŀƭ !ǊŜŀǎ ŀƴŘ ¢ŜǊǊƛǘƻǊƛŀƭ {Ŝŀέ the plan details the requirements for any 

future aquaculture related activities taking place on the islands. In referral with point B under SP8 it states: 
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ά.Φ Both marine and freshwater aquaculture proposals, together with any associated 

proposals on land, will: 

1. be considered against the impact on marine ecology, bio-diversity and heritage 

resources, water quality and catchment and visual amenity and landscape/coastal 

quality; and 

2. only be supported where they demonstrate no significant adverse impact on the 

environment and how any structures are to be removed and the land reinstated 

if/when no longer in use.έ 

The statements are further explained in section 5.25: 

άMarine Farming or Aquaculture is identified by Government as a possible growth area to 

help diversify the economy of the Falkland Islands. It brings with it a range of environmental 

concerns about the effects on the marine environment and these will differ for different forms 

of aquaculture, be it shellfish, finfish or other opportunities. At this early stage, environmental 

concerns relate mainly to ecological impact on the marine environment and less to the 

physical appearance of marine structures than may be the case in other more populated 

areas of the world. The industry will also require onshore seafood processing facilities, and 

these are likely to be manufacturing in nature and therefore will be directed to industrial sites 

in Stanley or to appropriate sites in Camp. The primary objective therefore is to ensure that 

the development of marine farming can be undertaken sustainably with no undue impact on 

native species.έ 

Any government support of a plan to introduce a substantial production of finfish on the Islands will thus 

be heavily weighed against the potential environmental impact. 

Later Islands Plans have contained continued commitment to strengthening economic development and 

diversification as well as rural economic activity.  
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6 Project description 
The overall business plan contemplates the development of a fully integrated aquaculture company 

registered and operated from the Falkland Islands. In accordance with the current Fish Farming Ordinance4 

it is envisioned that at least 25.1% of the relevant proportion of the issued ordinary share capital is owned 

by persons enjoying Falkland Island status. There are also provisions in place that ensures that Falkland 

Island ownership is increased over time, as the Falkland Island company owners has first right of refusal to 

procure any shares being sold by international owners. 

It is the aim of the company to establish a fully integrated production of 50,000 tonnes of Atlantic Salmon. 

Due to the current level of aquaculture infrastructure, it is necessary to provide a viable plan for either 

producing the feed on the Islands or bring it in from overseas. Means to process and export the product as 

well as movement of the fish between sites and veterinary services also needs to be planned.  

In other salmon producing countries these functions are usually performed by independent companies, 

that services more than one of the salmon producers5. Unity Marine wishes to engage with local businesses 

to ensure that as large a share of services and supply is procured from Falkland Islands partners.  

The company is therefore planning to build, procure, lease and/ or operate the following facilities and 

services: 

1. Two (2) land-based hatcheries 

2. Sixteen (16) Sea sites 

a. Ten (10) net pens at each site 

b. One (1) feed barge at each site 

3. Vessels6 

a. Eight (8) smaller work boat 

b. Ten (8) medium sized catamaran work boats  

c. Three (3) larger work boats 

d. One (1) Supply vessel 

4. Well boat 

5. Warehouse facilities 

6. Processing ship 

7. Veterinary services 

8. Main office 

To support these operations infrastructure in the form of power supply, harbour or pier facilities, internet 
coverage and possibly roads would need to be constructed or improved. To support the activities the 
company will also need to employ labours. The labour force is planned to be a combination of locals, 
permanent expats, and foreign rotational shift workers. 

 
4 Fish Farming Ordinance 2006, Ordinance No. 20 of 2006, Falkland Island Government, 2006 
5 The Norwegian aquaculture analysis 2017, Ernest & Young, 2018 
6 Please see Appendix I for vessel data sheets 
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6.1 Scale of operations 
Due to the requirements for specialized labour, new infrastructure and buildings as well as imports of feed 
and export of the product it has been estimated that 50,000 tonnes of production are the minimum initial 
scale for making the project viable. This has been concluded as for the following reasons: 
 

1. Smaller smolt facilities would require the same number of employees. 

a. Same requirements for specialized labour 

b. 24h personnel coverage 

2. The import of feed needs a certain minimum scale. 

a. Same delivery frequency needed for a smaller operation. 

3. Scale of processing 

a. The envisioned vessel has a price tag of roughly 90 million GBP. The company operating 

and owning that vessel will need scale to make the operation profitable. 

b. If the volume becomes too small for a processing ship operating out of another country, 

then processing on land would be the alternative. That would both increase labour 

footprint locally from the activities considerably and raise the question of how to get the 

product exported through existing channels. 

4. Two (2) large service vessels and a well boat is required independent of the scale of production. 

a. Each service vessel comes with a price tag of approximately 4.5 million GBP. 

b. Well boat has fixed cost independent of scale of production. 

5. The veterinary service, administrative processes and other specialized positions would not scale 1:1 

with reduction in the production. 

a.  It is thus relatively more expensive to operate a company with a smaller production. 

6. It is believed that the workload on FIG will be roughly the same from a smaller production (new 

ordinances and laws, law enforcement). 

6.2 Company ownership 
Due to the magnitude of the project and the subsequent consequences for the local community, both in 

terms of economic influence and due to the influx of new residents to the Islands, it is of paramount 

importance to embed the project with the local populace. Therefore, local investments into the venture 

have been sought among the LǎƭŀƴŘΩǎ ǇǊƛǾŀǘŜ ǎŜŎǘƻǊ.  

A local limited Falkland Island company has been established in joint venture with local businesses and 

investors under the name Unity Marine. The aim of the company is to build up all the elements necessary 

to operate a successful salmon farming business in the Falkland Islands.  

The company ownership have been ŘƛǾƛŘŜŘ ƛƴǘƻ ǘǿƻ ǎƘŀǊŜ ŎƭŀǎǎŜǎΦ ά!έ ŀƴŘ ά.έ ǎƘŀǊŜǎΦ  

It will be ensured that Unity Marine will always have a local ownership of minimum of 25.1%. This will be 

ŜƴǎǳǊŜŘ ōȅ ƛǎǎǳƛƴƎ ƻŦ ά!έ ǎƘŀǊŜǎ ǘƘŀǘ Ŏŀƴ ƻƴƭȅ ōŜ ƘŜƭŘ ōȅ ǇŜǊǎƻƴǎ ƻǊ ŎƻƳǇŀƴƛŜǎ ǘƘŀǘ ŜƴƧƻȅ CŀƭƪƭŀƴŘ LǎƭŀƴŘ 

status. Certain benefits will be attached to ǘƘŜ ά!έ ǎƘŀǊŜǎΦ ¦ƴƛǘȅ aŀǊƛƴŜ ǿƛƭƭ ǎŜŜƪ ǘƻ ŎǊŜŀǘŜ ŀ ōǊƻŀŘer 

shareholder base locally ǘƘǊƻǳƎƘ ŦǳǘǳǊŜ ǎŀƭŜǎ ƻŦ ά.έ ǎƘŀǊŜǎ. 

ά.έ ǎƘŀǊŜǎ ŀǊŜ ǘƘŜ ǇǊƛƴŎƛǇŀƭ ǎƘŀǊŜ ǎǳŎŎŜǎǎƛǾŜ ǘƻ ŦǳǊǘƘŜǊ offerings ŘǳǊƛƴƎ ŜǎǘŀōƭƛǎƘƳŜƴǘ ƻŦ ǘƘŜ ŎƻƳǇŀƴȅΩǎ 

ƻǇŜǊŀǘƛƻƴǎΦ ¢ƘŜ ά.έ ǎƘŀǊŜǎ ǿƛƭƭ ōŜ ŀǘǘŀŎƘŜŘ ǿƛǘƘ ǾŀǊƛƻǳǎ ǊǳƭŜǎ ŀƴŘ ŎƭŀǳǎŜǎ ƛƴ ƻǊŘŜǊ ǘƻ ŎƻƴǘǊƻƭ ǘƘŜ ǳƭǘƛƳŀǘŜ 

ƻǿƴŜǊǎƘƛǇΦ hǿƴŜǊǎƘƛǇ ƻŦ ǘƘŜ ά.έ ǎƘŀǊŜǎ ŀǊŜ ƛƴ ǇǊƛƴŎƛǇƭŜ ƴƻǘ ƭƛƳƛǘŜŘ ǘƻ ŀƴȅ ǎǇŜŎƛŦƛŎ ƴŀǘƛƻƴŀƭƛǘȅΣ ōǳǘ ŀƭƭ 
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transfers of shares is successive to approval before any sale can be executed. The task of approval is the 

responsibility of the board of directors of Unity Marine under guidelines specifying what foreign interests 

are approved. ά!έ ǎƘŀǊŜ ƘƻƭŘŜǊǎ ƘŀǾŜ ŦƛǊǎǘ ǊƛƎƘǘ ƻŦ ǊŜŦǳǎŀƭ ǘƻ ŀƴȅ ά.έ ǎƘŀǊŜ ǎŀƭŜǎΣ ǿƘƛŎƘ ƛǎ ƳŜŀƴǘ ǘƻ ƛƴŎǊŜŀǎŜ 

local ownership in the future. 

In order to fully finance the project offering ƻŦ ƴŜǿ ǎƘŀǊŜǎ ǿƛƭƭ ǘŀƪŜ ǇƭŀŎŜ ōŜŦƻǊŜ ǇƘŀǎŜ LLL ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΦ ά!έ 

shares will have a pre-set pricing in order to ensure that investments from local partners can be reduced to 

an accessible level. The total funding of the project is 356 million GBP of which 178 million GBP is planned 

to come from loan financing.  

6.3 Project Schedule 
The project has been split into five (5) phases to address the level of development through the project life 

cycle. There will be some overlap between some of the phases, e.g. phase IV will overlap with phase V as 

the first facilities will already be in production, while the second set of activities is under development. 

1. Phase I ς Pre-study (this report and data collection already completed) 

2. Phase II ς Design, Environmental Impact Assessment and Planning Permission  

3. Phase III ς Construction and installation  

a. IIIa Construction and Installation on East coast of East Falkland 5.000 ton 

b. IIIb Construction and Installation on East coast of East Falkland 10.000 ton 

c. IIIc Construction and Installation on East coast of East Falkland 10.000 ton 

4. Phase IV - Construction and Installation on West coast of East Falkland 

5. Phase V ς Operation 

 

Each of the phases has been split into several sub-phases and tasks to accommodate for more detailed 

planning and execution. 

6.3.1 Phase I ς Pre-study 

Phase I of the project covers the current phase and will end with the handing in of this document to the 

Falkland Island Government and completion of a potential public consultation process, as set out in the 
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Figure 14: Proposed overall project schedule. The schedule details that the first eggs will be imported in August 2028 and the first 
harvest in start of 2030. The company will reach full production in 2032-2035. A pre-requisite is that the construction of the first 
land-based hatchery is commenced in August 2027.. 
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Letter of Intent (LOI) that was agreed between the parties on the 26th of November 2018. 530,000 GBP has 

been allocated by the legal owners of Unity Marine to complete this Phase of the project. 

In the Pre-study phase all preliminary investigations in terms of data collection, stakeholder consultations, 

analysis of constraints and challenges as well as business plan development are carried out. 

The data collection and the subsequent analyses will lead to the generation of the Project description, 

initial environmental impact and Socio-economic impact work that will describe the proposed activities and 

potential impacts for the Falkland Islands. 

The output of the Pre-study phase will be: 

1. A detailed project description 

a. Description of project background, aims and scope 

b. Description of the proposed activities 

c. Analysis on the local footprint in terms of workforce employment, logistical implications, 

government revenues and use of infrastructure 

d. Legal review of current legislation on the area and suggestions for additional legislation 

2. Environmental Considerations Desktop Study 

a. Environmental Impact Identification (ENVID) identifying the potential impacts on the 

Environment 

b. Environmental baseline description 

c. Description of identified impacts 

d. Gap analysis ς identifying need for additional data to create a robust EIA process 

3. Socio-Economic Impact Considerations 

a. Workforce requirements and emigration 

b. Tax and license revenues for the Falkland Island Government 

c. Accommodation requirements  

d. Other socio-economic impacts 

The output is thought to lead to further negotiations with the Falkland Island Government on details and 

plans for executing the project on the Falkland Islands. As agreed, a public consultation process at this point 

in time that could also be included. 

6.3.2 Phase II - Design, Environmental Impact Assessment and Planning Permission 

Phase II of the project will be initiated, when the public consultation process has been completed and an 

agreement with FIG on the framework of the project has been completed. Phase II is thought to take a 

maximum of twelve (12) months. The budget for this phase is six (6) million GBP. Funding will be provided 

solely by the legal owners of Unity Marine. 

In the design, planning permission and Environmental phase of the project, the company will design and 

seek final approval for the activities in subsequent phases. During this phase Unity Marine will start hiring 

key staff and build the platform of the company that will allow for successful execution of the construction 

and operational phases.   
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As a part of this phase, detailed site investigations will be carried out using either a company owned or a 

chartered vessel. The vessel will be equipped with a multibeam sonar and equipment to install measuring 

buoys and perform benthic samples. All collected data will be provided to FIG. 

It is envisioned that the planning permission process also entails a detailed EIA investigation with a 

subsequent public consultation process.  

The following tasks of the project will be executed during phase II: 

a. Hiring key staff 

a. General manager (CEO) 

b. Chief Financial Officer (CFO) 

c. Fresh water production manager 

d. Sea water production manager 

e. Five (5) to ten (10) Engineers and specialists needed to support the business goals 

f. One (1) veterinarian 

g. One (1) or two (2) non-technical staff 

b. Potentially acquisition of the first vessel to be used in the detailed sea site investigations 

c. Detailed design of Land-based hatcheries 

a. Power generation 

b. Influent water development 

c. Effluent water development 

d. Rearing units 

e. Staff quarters 

d. Detailed design of sea sites 

a. Mooring systems 

b. Net pen design 

c. Feed barge design 

e. Design of wharf/ harbour facilities 

a. Fish delivery pipe Mare Harbour 

b. New Wharf and potentially a breakwater at New Haven 

c. Fish delivery pipe at New Haven 

f. Plan for Head office 

a. Buy, lease or new build 

g. Planning permission process 

a. Detailed project description 

b. Robust EIA work 

c. Planning Permission 

h. Fish Farming Licenses applications 

i. Detailed plans for operation ƻŦ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ŀŎǘƛǾƛǘƛŜǎ 

The output of this phase is thought be concrete permissions to carry out the all of Unity MarineΩs activities 

in the subsequent phases.  

Upon the completion of this phase funding in the form of equity and loan financing will be sought to 

construct and operate the construction and operations in phase III and IV. 
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6.3.3 Phase III ς Construction and Installation 

In phase III the company will construct and install all the described facilities and equipment. The phase has 

been further broken down into phase IIIa and IIIb in order to minimize the footprint on the workforce on 

the Islands. IIIa specifically deals with the construction and installation on the East coast of East Falkland 

and IIIb contains the activities on the West side of East Falkland. 

Phase III cannot be initiated before all the necessary permits and permissions has been obtained. It is thus 

envisioned that phase III will be initiated earliest ultimo 2027. Phase III is planned to be finalized with the 

installation of the last sea site in Falkland Sound or Ruggles Bay. 

During phase III the company will also initiate a substantial training and education program for future 

employees in order to secure people with the right skills are available to support the business. The program 

will be focused on Falkland Islanders that want to work in the business. Details can be found in Chapter 7 of 

this report or in Appendix B. Phase III has been divided into three (3) subphases, IIIa, IIIb and IIIc which 

primarily relates to sea site production implementation. IIIa is the first step with a planned production of 

5,000 tonnes, phase IIIb and IIIc increases the production capacity with 10,000 each. The reasoning for this 

division of phases is that important experience and knowledge is gained during phase IIIa, can be 

implemented in phase IIIb and further refined in phase IIIc. 

The total budget for phase III will be approximately 302 million GBP. 

The following parts of the project will be executed during phase IIIa: 

a. Hiring of staff 

I. Chief Operating Officer (CFO) 

II. Fleet manager 

III. Two (2) operational staff for land-based facility 

IV. Five (5) operational staff for the sea sites 

V. Eight (8) crew for larger service vessel 

VI. Five (5) crew for supply vessel 

VII. Eight (8) office staff 

b. Construction of Land-based hatchery at Mare Harbour 

a. Establishment of eight (8) net pen sites each with a capacity of 5,000 tonnes production per harvest 

(19-month cycle) or a total of 25,000 tons per year. 

c.  

I. Four (3) sites in Choiseul Sound Region  

II. Five (5) sites in Adventure Sound Region 

d. Investment in vessels 

I. Four (4) smaller vessels for personal transport 

II. Four (4) medium sized service vessels 

III. Two (2) larger service vessels 

IV. One (1) Service/ transport vessel (Feed, Fuel, Supplies, Water) 

e. Construction of head office facilities in Stanley 

Once the construction of the hatchery has been completed phase IV will be initiated. It is expected that the 

hatchery at Mare Harbour will be completed and commissioned in 2031. 
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The following parts of the project will be executed during phase IV: 

b. Hiring of staff 

I. Two (2) operational staff for land-based facility 

II. Five (5) operational staff for the sea sites 

III. Four (4) crew for larger service vessel 

IV. One (1) veterinarian 

c. Construction of Land-based hatchery at New Haven 

d. Construction of new wharf and harbour facilities in New Haven 

e. Establishment of eight (8) net pen sites each with a capacity of 5,000 tonnes production per harvest 

(19-month cycle) or a total of 25,000 tons per year. 

Figure 15: The placement of the proposed activities in phase IIIa. A total of eight (8) sea sites on the east coast of East Falkland will 
be installed as well as the land-based hatchery at Mare Harbour.  



  Unity Marine ς Project Description v.2.1 
 

 
Unity Marine  
10 Boxer Bridge Road 
Stanley 
Falkland Islands, FIQQ 1ZZ  38 

I. Three (3) sites in Grantham Sound Region 

II. Four (4) sites in Main Passage Region 

III. One (1) site in Ruggles Bay Region 

f. Investment in vessels 

I. Four (4) smaller vessels for personal transport 

II. Four (4) medium sized service vessels 

III. One (1) larger service vessels 

Figure 16: The placement of the proposed activities in phase IIIb. A total of eight (8) sea sites along the west coast of East Falkland 
will be installed as well as the land-based hatchery at New Haven. 
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6.3.4 Phase V ς Operation 

Phase IV commences when the first Land-based hatchery has been completed and the first eggs are 

introduced from certified biosecure facilities. During the initial stages of phase V, there will still be 

considerable installation and construction work associated with phase IV.  

During this phase the company will hire all the remaining operational personnel to staff the production 

units as they are commissioned and ready to receive fish or eggs. 

a. Hiring of staff 

I. Fifteen (20) operational staff for land-based facility 

II. Seventy (70) operational staff sea sites 

III. Nine (9) workshop and warehouse staff 

Phase IV is the final and operational stage of the project. The first eggs will be received in 2029 and the first 

fish will be transferred to the sea sites later that year. The first harvest is expected to take place in 2031 

and the company will reach full harvest capacity of 50,000 tonnes/ year in 2033 at the earliest. 

6.4 Land-based facilities  
The land-based facilities each consists of ten (10) Recirculated Aquaculture Systems (RAS) placed in an 

insulated industrial type building. RAS technology allows the operator to reduce the amount of new water 

used as the water is usually re-used up to 100 times. Using RAS technology secures full control of water 

quality within the systems as well as full temperature control. Furthermore, the water entering and leaving 

the facility, can be treated to ensure a high level of biosecurity. 

Each facility will contain the following systems: 

¶ Two (2) hatcheries 

- Hatching of eggs 

¶ Two (2) start feeding facilities 

- Start feeding and rearing of fish from 0.18g ς 2.0 g 

¶ Two (2) Parr facilities 

- Rearing of fish from 2g ς 14 g 

¶ Two (2) pre-smolt facilities 

- Rearing of fish from 14g ς 60 g 

¶ Two (2) smolt facilities 

- Rearing of fish from 60g ς 125 g 

¶ Intake water treatment system 

¶ Effluent water treatment system 

¶ Generator and/ or wind mill and emergency generator with fuel storage 

¶ Staff quarters and offices 

¶ Feed storage 

¶ Veterinary facilities 

¶ Accommodation facilities 

¶ Storage area and mechanical workshop 

¶ Oxygen generators with back up storage capacity 
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The land-based production facility will contain the fish from egg to approximately 125 g. When reaching 

100-150 g, the fish are smoltified and moved to the sea sites in a well boat. The smoltification process sees 

the fish naturally develop from the freshwater juvenile stage to the sea water form. The process is induced 

in the fish with the use of light and temperature signals. Once the fish have been smoltified it will need to 

go to sea within a relatively short period of time or it will transform back into the freshwater form. 

The process from hatching of the eggs to the fish are transported to the sea sites is approximately 8-9 

months. During this period the fish will undergo several gradings. At approximately 40 g the fish will be 

injection vaccinated according to the Company ǾŜǘŜǊƛƴŀǊƛŀƴΩǎ ǇǊƻǎŎǊƛǇǘƛƻƴǎΦ 5ŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ǘƘǊŜŀǘ ƭŜǾŜƭ 

in the area the fish might be dip vaccinated at a size of 1-10 g as well. The vaccination will either be carried 

out by a manual vaccination team brought in for the task or by using an automated vaccination machine. 

The two (2) post-smolt facilities would most likely be placed in Mare Harbour and New Haven. 

6.4.1 Placement of the facilities 

From the 8th to the 11th of November 2018 a site investigation field survey was carried out. Potential sites 

were surveyed, and nearby potential water sources were tested. The main characteristics that were sought 

consisted of the following: 

1. Placement in proximity to the sea sites 

Figure 17: Schematic drawing of one of the facilities for smolt rearing. Based on site investigations the 
facilities will be built on two separate plots at Mare Harbour and New Haven. All measurements are given 
in millimetres. 



  Unity Marine ς Project Description v.2.1 
 

 
Unity Marine  
10 Boxer Bridge Road 
Stanley 
Falkland Islands, FIQQ 1ZZ  41 

a. In order to transport the fish as shortly as possible a site on the East side and on the West 

side of East Falkland was sought. 

b. It is possible to transport the fish from one side of the island to the other, but due to fish 

welfare considerations it would be better with shorter transport 

2. Fresh water availability 

a. The site needs access to at least 35 l/s of fresh water 

b. The fresh water resource is preferably not to be contaminated with heavy metals 

c. As the water will be treated prior to use bacterial contamination or organic particles is 

acceptable 

3. Access to the sea 

a. The fish will be moved out of the facility by well boat. The well boat has a draft of at least 5 

meters. The facility thus needs to be placed adjacent to relatively deep water 

b. The fish can be transported in a floating pipe to the well boat. The distance from the smolt 

facility to the loading point should preferably not be greater than 500m  

4. Road infrastructure 

a. The facility will rely on road infrastructure for transport of building materials, personnel to 

and from the site, consumables and input (stocking) of eggs.  

b. Access to the facility is needed all year round. 

5. Pier or harbour facilities 

a. The facility is ideally placed next to harbour, wharf or pier facilities  

6. Other infrastructure or considerations 

a. Any other infrastructure in the terms of power, portable water etc. is considered a benefit 

b. Proximity to Stanley or a larger settlement is considered a benefit 

c. Communication such as access to cell phone coverage and internet availability 

The following areas were investigated on the site survey trip: 

1. Mare Harbour 

2. Walker Creek 

3. Goose Green 

4. Darwin and surrounding area 

5. Saladero 

6. New Haven 

7. Port Sussex 

8. Head of the Bay and San Carlos 

9. Port San Carlos 
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An analysis of the suitability of the different sites can be found in appendix C. The results of the water 

quality testing can be found in appendix D. 

 

Figure 18: Location of the land- based site investigations conducted in November 2018. Based on the site investigations Mare 
harbour and New Haven was chosen. These sites have been marked in dark blue. 
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Based on the findings Mare Harbour and New Haven was identified as the most suitable sites. Further 

water testing at Mare Harbour will however be needed in the future due to relatively high aluminium 

content of the water. 

 

 

Figure 19: Planned land-based site East of Mare Harbour. The water is planned to be drawn from the pond close to the site and back 
up water can be sources from East Cove Pond. 
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6.4.2 Future outlook 

If it is decided to keep the fish on land for a prolonged time in flow-through seawater facilities, it is likely 

beneficial that the two (2) hatcheries are merged into one (1) larger hatchery. Such a facility will require the 

same sections as described above, but each section will need to be doubled in size. 

This also negates the requirement for placement close to the sea, as the smolt will be required to be 

transferred to the post-smolt facilities prior to transfer. This transfer would be carried out by trucks. 

Therefore, new potential placements could be considered, where better water sourcing is available. It 

would still be required to place the facility close to an A-class road. 

The two (2) flow-through facilities would likely be placed in Mare Harbour and New Haven to be able to 

transfer the fish easily to a well boat and further on to the sea sites. 

 

Figure 20: Planned land-based site at New Haven. The water is planned to be drawn from the three streams at Dos Lomas. Pipe is 
planned to be put down next road. There is also an identified need for an additional wharf at New Haven. 
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6.4.3 Egg supply 

As there is currently no supply of eggs on the 

Islands, these will have to be imported. Due to 

biosecurity considerations, it is planned to import 

eyed eggs from a bio-secure closed containment 

ŦŀŎƛƭƛǘȅ ƭƛƪŜ {ǘƻŦƴŦƛǎƪǳǊΩǎ ƻƴ LŎŜƭŀƴŘ ƻǊ !ǉǳŀDŜƴΩǎ 

facility Profunda in Norway. The eggs could come 

from a different supplier that can guarantee 

pathogen free deliveries from closed facilities, if 

such a supplier is available. The eggs and the 

broodstock will also be screened with PCR 

technology for known diseases as an additional 

precaution prior to shipment. 

For additional biosecurity the eggs will be 

disinfected prior to transfer to the facility and 

transport containers will be destructed or 

incinerated. 

The eggs will be inserted into specialized rearing units for salmon egg hatching. The eggs need to be kept at 

relatively low and stable temperatures (4-10°C) to secure optimal hatching and egg development. The eggs 

will hatch after approximately 440 day-degrees, but the larvae will at least be kept in the system until they 

have consumed their yolk sac. Once the yolk sac is gone the larvae will swim up in the water column and be 

ready to start feed. 

6.4.4 Water  

Each facility will need a fresh water source. The water can be taken from wells or a surface water source in 

the form of a river or lake. In case the water is drawn from a surface source then the influent water 

treatment system will be scaled to tackle any seasonal variations in water quality, like peat or organic wash 

out during periods of heavy rain.  

Due to the use of RAS the amount of water used will be much smaller than for a more traditional facility 

using flow through technology. It is estimated that the water use on average will be approximately 20 l/s, 

while peak usage will be in the range of 35-50 l/s. Environmental impact on the chosen streams and ponds 

will need to be assessed in phase II of the project. 

The drawing of water is planned to have minimal impact on the streams and ponds supplying the water. 

This is done by not pumping directly from the water source, but through gravitational in seeping through 

the ground to the pump sump.  

It has also been planned to use solar or wind with battery backup to drive the pumps in to avoid potential 

spill of diesel from generators into nearby water bodies. 

The disinfection system will be dimensioned to mitigate the risk of pathogen introduction. 

Figure 21: CompHatch hatching system installed at smolt facility 
in Norway. 
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6.4.5 Influent water treatment 

Reusing the water allows for especially fine treatment of the influent water as the flow rate compared to a 

traditional flow-through system drops almost 100-fold. 

Based on the influent water source the water can be cleaned for peat and other organic materials, silt, iron, 

bacteria, virus or other unwanted organic and inorganic substances. 

The influent water treatment will as a minimum consist of a filtration unit followed by a UV system for 

inactivation of bacteria and virus. Based on the condition of the water source, ozone treatment might be 

used as well. Based on the pH of the water and the buffer capacity, the alkalinity might also be adjusted 

with the use of lye (NaOH), Calcium Carbonate (CaCO3) or another base approved for food production. 

6.4.6 RAS Technology 

The hatcheries will be operated using a Recirculated Aquaculture System (RAS) for the following reasons: 

¶ Lower water usage 

¶ Constant water temperature 

¶ Control of water chemistry ς not affected by external events 

¶ Increased biosecurity 

¶ Timing of transfer to the sea sites 

¶ Delivery of smolts year round 

The facilities will be designed and built by a company specialized in RAS technology, e.g. Billund 

Aquaculture (Denmark)7, Nofitech (Norway)8 or AKVA group Land-based (Denmark)9. A commercial offer 

from Billund Aquaculture for the system can be found in Appendix K. 

Based on the supplier the final technical solution will differ somewhat in terms of the technical 

specifications, but the facility will be constructed around some core features that is briefly outlined below. 

The fish will be kept in round tanks constructed from 

concrete, fiberglass, polyethylene (PE) lined steel or 

another material suitable for the purpose. The tanks 

will be fitted with specialized inlets and outlets, 

designed to keep a certain current within the tanks 

maintaining self-cleaning ability and optimum 

swimming speed, while removing faeces and 

uneaten feed pellets. The water exchange in the 

tanks will take place 1 to 2.5 times per hour, 

depending on the size of the fish and the stocking 

density. The tanks will also be fitted with a primary 

and secondary (emergency) oxygen system to secure 

enough oxygen for the fish at all times. There will 

 
7 https://www.billundaquaculture.com/  
8 https://nofitech.com/en/front-page/  
9 http://www.akvagroup.com/land-based-aquaculture  

Figure 22: Tank room in newly built salmon RAS farm in 
Norway. The facility was designed by Pisco ApS, Denmark. 

https://www.billundaquaculture.com/
https://nofitech.com/en/front-page/
http://www.akvagroup.com/land-based-aquaculture
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also be a specialized system for the removal of possible fish mortalities and fixed pipes for transfer of fish 

from tank to tank or to the grading area.  

Water from the tanks will be led through a pipe system to primary treatment in drum filters fitted with 30-

60 µm screens. The retained solids will be fed to a storage tank on the premises. 

After the drum filter the water will flow by gravity to 

the biofilters, where ammonia (NH3) and ammonium 

(NH4
+) will be converted intermediately by nitrifying 

bacteria to Nitrite (NO2
-) and subsequently Nitrate 

(NO3
-). Nitrate is diluted from the system using new 

make-up water. The dilution of Nitrate is the driving 

parameter that determines the water exchange of the 

facility.  

Before being pumped back into the tanks the water 

will be degassed in order to remove carbon dioxide 

(CO2) from the water and increase the oxygen content. 

The degassers will either consist of ventilated cascade columns or diffuser based under water aerators. The 

removed CO2 will be vented from the building.  

Prior to being led back into the tanks the water will be 

oxygenated in e.g. oxygen cones to keep the oxygen 

saturation within optimal levels for salmon rearing. The 

addition of oxygen will be controlled by the control 

system via continuous monitoring of the oxygen levels 

in each fish tank. An emergency oxygen system will also 

be fitted to each tank. 

The system will be fitted with a control system. All 

motors end equipment will thus be controlled by a PLC 

system that can be accessed locally or remotely. In case 

of critical failures, the employees on-duty will receive 

an alarm, so proper actions can be taken immediately. 

In case of power outs, the facility will have emergency generators installed. The emergency generators will 

be sized to cover the essential needs of the facility without compromising fish health and maintaining 

normal operations.  

6.4.7 Effluent water treatment 

The effluent water will be treated in order to retain solids and prevent potential fish escape. The treatment 

will involve fine screen filtration using a drum filter or similar treatment equipment. A fixed rigid coarse grid 

will be installed to prevent fish from escaping as a secondary measure.  

Fish sludge contains macro and micronutrients, especially in the form of Nitrogen and Phosphorous that 

can be utilized for plant growth. It can also be used to increase organic content in depleted soils. The 

Figure 23: Drumfilters installed in a RAS facility in Norway. 

Figure 24: Degassing unit in Norwegian Salmon RAS farm. 
This degasser is constructed with diffusors spaced out in a 
sump at relatively low depth (0.8m).  
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retained solids from the production will be collected and can be used for fertilizer on local farm lands.10 The 

sludge from the drum filters, within the system can likewise be used as fertilizer on farm lands. FLH has also 

shown interest in using the nitrogen rich effluent water on farmlands. The feasibility of using the effluent 

water will however need to be investigated in detail11. 

After treatment the water will be led to the sea through a pipe. The pipe exit will be placed a minimum of 

50 m from the shore and in a position where discharged nutrients will be dissipated over larger area to 

avoid local build-up of organic materials. The exact length of the pipe will be designed during phase II of the 

project. The sludge will be collected and stored on the site. 

6.4.8 Power 

Each facility will draw around 0.8-1.2 MW year-round depending on which sub-units are in operation at any 

given time. The power will be used to operate pumps and process equipment, ventilation, oxygen 

generation, heating of the production water and general utilities office equipment as well as overhead 

lighting. 

Based on a report carried out by Sweco, Denmark on behalf of F-Land ApS it was suggested that a 

combination of renewable energy in the form of a windmill in combination with diesel generators was the 

best standalone option for both facilities. Emergency diesel generators will also be installed to ensure the 

wellbeing of the fish. In case of a power outage it is estimated that the fish will start dying after 

approximately five (5) ς ten (10) minutes. Sufficient backup capacity is therefore vital for the operation. 

Due to the infrastructure in Camp the entire electricity infrastructure will need to be built from scratch. 

Please see chapter 9.4 on power infrastructure for details and appendix E for full analysis of potential 

standalone setup of power supply. 

6.4.9 Oxygen 

Oxygen for aquaculture purposes can either be sourced as liquid oxygen and stored in a cryogenic tank on 

the facility or be generated using oxygen generators on site. 

As there is no liquid oxygen available on the Falkland Islands, oxygen will need to be produced on site using 

oxygen generators. The use of oxygen generators is a well-established method for oxygen supply within the 

aquaculture business. There are several brands on the market that could be used e.g. Oxymat, Denmark12 

or AirSep, USA13. 

The oxygen supply is a vital part of the facility. In case of failure on the equipment there is an immediate 

(within minutes) risk to the stock. Therefore, sufficient back up capacity for oxygen generation will be 

installed on each of the two sites. 

 
10 Utilization of sludge from recirculation aquaculture systems, Nofima, March 2010 
11 Interview with Andrew Pollard, November 2018 
12 https://www.oxymat.com  
13 https://www.caireinc.com/commercial/products/oxygen-products/  

https://www.oxymat.com/
https://www.caireinc.com/commercial/products/oxygen-products/
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The oxygen generators will be coupled with backup pressurized oxygen containers, capable of supplying 

oxygen in emergency situations, in case of a power outage. The pressurized oxygen containers will be 

automatically filled by the oxygen generators, when they are not required to operate at full capacity.  

¢ƘŜ ŦŀŎƛƭƛǘȅΩǎ ƻȄȅƎŜƴ ƎŜƴŜǊŀǘƻǊ ǿƛƭƭ ōŜ ŀōƭŜ ǘƻ ǎǳǇǇƭȅ ōŀŎƪ-up oxygen to King Edward VII memorial Hospital 

in Stanley in the case of breakdown in the hospitals own supply. The oxygen would in this case be filled on 

pressurized cylinders and transported to the hospital by car or truck. 

6.4.10 Construction 

The facilities will be constructed in two phases, so the first facility will be built in year one and the second 

facility will be built in year two of the project. There will generally not be overlap between the two 

construction periods in order not to strain the already taxed workforce requirements on the Islands. There 

might however be some site preparation and concrete work on site II before the first facility is completely 

commissioned. 

The construction period for each of the two sites can be split into the following phases: 

1. Design and Planning permission 

2. Site clearing and preparation 

a. Levelling 

b. Grubbing 

c. Compacting 

3. Concrete construction (Water treatment units) 

a. Compacting and backfilling 

b. Reinforcement assembly 

c. Formwork 

d. Concrete pouring 

Figure 25: Render of the planned facility at New Haven. 
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4. Building foundations and erection 

a. Concrete curtain walls 

b. Erection of supporting pillars 

c. Cladding 

5. Underground piping and trenching 

a. Trenching 

b. Pipe installation 

c. Backfilling and compacting 

6. Tank, equipment and above ground piping installation 

a. Compacting and backfilling around tanks 

b. Tank installation 

c. Mechanical installation 

d. Pipe and valve installation including wall fixings 

7. Concrete flooring 

a. Compacting and backfilling 

b. Reinforcement 

c. Concrete pouring 

8. Electrical installation 

a. Electrical cabinet installation 

b. Wiring of machinery and sensor 

c. Testing 

9. Commissioning and start-up 

a. Seeding of biofilters 

b. Testing 

10. Production (phase IV) 

Each of the phases will to some extent overlap as the hatchery and first feeding units will receive fish 

before the units used to rear the larger fish. E.g. the hatchery will need to be completed, tested and 

commissioned approximately six (6) months before the smolt unit. An example of a phased building process 

can be seen in Figure 26. 

Site preparation is required prior to the commencement of facility construction. Both sites will need to be 

cleared, and the land will need to be levelled and grubbed. An access road to the site at Mare Harbour will 

also need to be constructed prior to construction. 

The construction will begin once planning permission is received and the project is approved following any 

EIA process. Construction of the first facility is estimated to be twelve (12) months after construction 

begins. The second facility will follow the same timeline from the finalization of the construction of the first 

facility.  

Prefab building materials will be used to construct the building for the land-based facilities. The supplier of 

the materials has yet to be determined and will rely on which company is chosen as the general contractor. 

The general contractor will usually have a preferred supplier of the prefab building materials. The materials 
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will need to be procured internationally and 

shipped to the Islands either through 

established lanes to the UK (to Mare Harbour) 

or Uruguay (to FIPASS). It is estimated that the 

total shipping volume is in the order of 250 ς 

350 forty (40) foot containers for each of the 

facilities. The final number will be calculated 

during the detailed design phase. 

Concrete and backfill will be sourced locally 

from the quarry. Volumes and potential limits in 

supply will be gauged in detail during phase II of 

the project. 

Equipment utilized during the construction 

phase would be typical of most building type 

construction projects of this size. Equipment 

would generally be diesel fuelled (resulting in 

typical diesel emissions) and would consist of 

the following: 

¶ Loaders  

¶ Excavators  

¶ Crane/Boom  

¶ Trucks Tele-Handlers  

¶ Diesel/electric pipe fusing machines  

¶ Pit trucks  

¶ Dozers Grader  

¶ Tandem dump trucks  

¶ Semi dump trucks  

¶ Diesel Generators 

Development of infrastructure for fresh water supply, effluent disposal and power generation surrounding 

the facility will take place alongside the main construction and installation. These processes are thus to be 

considered outside the phasing as given above and will run on separate project schedules. 

The separate infrastructure projects are given below: 

1. Development of fresh water supply 

a. Piping 

b. Trenching 

c. Pump station 

d. Potential drilling 

2. Development of power infrastructure 

a. Windmill installation including concrete foundations 

b. Diesel generator 

c. Wiring and electrical 

Figure 26: The Atlantic Sapphire facility in Dade County, Florida, USA as of 
September 2023. The first phase has been completed and is in production 
(right), while the construction of the next phase facilities is still in various 
phases of construction (left). 
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d. Trenching 

3. Fuel infrastructure and/ or bunkering (to be discussed with Stanley Services)  

a. Concrete base 

b. Tank erection 

c. Pump installation 

4. Access road improvements or construction 

5. Effluent infrastructure 

a. Underwater piping 

b. Concrete sump construction 

c. Excavation 

Any additional access roads around the land-based facility at Mare Harbour, will not cross any bodies of 

water. Therefore, no rearrangement or redirecting of surface waters in culverts are expected.   

6.4.11 Operations 

The operations and management of a land-based RAS Smolt facility consist mainly of: 
 

¶ Stocking (receiving eggs)  

¶ Feeding 

¶ Monitoring fish welfare and veterinary control 

¶ Surveying water quality 

¶ Collection of mortalities  

¶ Grading and moving  

¶ Vaccination  

¶ Maintenance of mechanical, electric equipment and production areas  

¶ Quality sampling and quality assurance  

¶ Housekeeping and cleaning  

¶ Reporting 

¶ Follow self-monitoring, Quality Assurance systems and HSE.  

¶ Delivery of smolts 

The different operations are described in the following chapters. Detailed plans for operations, HSE and fish 

welfare plans will be developed prior to applications for Fish Farming Licenses under the Fish Farming 

Ordinance. 

The following non-exhaustible list of plans and journals will be developed and maintained for the operation 

before the first eggs enter the facility: 

1. Maintenance plan 

2. Fish Welfare Plan 

3. Production protocol 

4. Production journal 

A full list of all planned protocols, procedures and plans can be found in Appendix L. 
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6.4.11.1 Stocking  

The eggs are packed in Styrofoam boxes which is divided into compartments and layers. The boxes are 

brought into the hatchery through a dedicated sluice. Before the eggs are transferred to the hatching trays, 

they are disinfected, and the boxes are destroyed. The eggs will be spread among the trays to secure good 

spacing and waterflow to the individual egg. 

The eggs are transported refrigerated and must be handled with care. Increase in temperature can cause 

early hatching, deformities in the larvae or mortalities. The hatchery will usually be kept at 4°C initially. 

After a stabilization period of a few days, the temperature will be increased to approximately 7°C until 

hatching. Pre-hatching, the eggs have to be kept in complete darkness. The operators will use red headlight 

or very dimmed light when handling the eggs. To reduce the risk of fungal infections the salinity will be 

adjusted slightly to 0.5-1.0 ppt using disinfected sea water. 

Once the eggs hatch, they will remain in the hatching trays until they have used the yolk sack and the fry 

starts to swim to the surface, thereafter they will be moved gently to the start feeding tanks.  

Data on number of eggs and egg supplier certificates ǿƛƭƭ ōŜ ƭƻƎƎŜŘ ƛƴ ǘƘŜ ŎƻƳǇŀƴȅΩǎ tǊƻŘǳŎǘƛƻƴ WƻǳǊƴŀƭ. 

6.4.11.2 Feeding 

Once the larvae have been moved to the start feeding tanks, they will be introduced to dry feed, at this 

point in time the average weight of the fish will be approximately 0.18 grams. The first feed will be 

crumbles of a size of 0.5 mm. The used pellet size will increase incrementally with fish size, resulting in a 

maximum pellet size of 3 or 4.5mm for a 125g smolt.   

The feed is hot extruded to be bio-secure and maintain high technical quality. This ensures higher 

utilization and lower feed consumption, while maintaining good water quality due to low breakage and 

subsequent dust formation. The ingredients are carefully selected to the different stages of the larvae, fry, 

parr, pre-smolt and smolt. The diets are well documented within the industry over 50 years to ensure the 

right nutritional demands of the fish is fulfilled. The protein content of the feed is considerably higher for 

the early life stages of the fish than later in the life cycle of the fish. The land-based facility will thus also use 

feed with a higher protein content than the subsequent production at sea. 

The feeding behaviour will be monitored closely, so the feeding regime can be adjusted to the support the 

wellbeing of the fish. Feeding will be done using automatic or semi-automatic feeders. Hoppers on the 

feeders will be topped up daily by use of forklift or a pipe conveyer belt distribution system. 

Data on amount, size and make of feed ǿƛƭƭ ōŜ ƭƻƎƎŜŘ ƛƴ ǘƘŜ ŎƻƳǇŀƴȅΩǎ tǊƻŘǳŎǘƛƻƴ WƻǳǊƴŀƭΦ 

6.4.11.3 Grading and moving 

Throughout the production cycle the fish needs to be moved and graded at regular intervals. 

Movement of fish is done with specialized fish pumps through a permanently installed pipe system and to 

some extent in flexiblŜ ƘƻǎŜǎΦ ¢ƘŜ ŦƛǎƘ ǿƛƭƭ ƻƴƭȅ ōŜ ǘǊŀƴǎŦŜǊǊŜŘ ƛƴ άƻƴŜ ŘƛǊŜŎǘƛƻƴέ ǘƘǊƻǳƎƘ ǘƘŜ ǎȅǎǘŜƳǎΣ ǎƻ 

the batches are never mixed.  

Fish, even from the same batch, grow at different rates, resulting in spread of sizing in the population, 

therefore they will be graded at regular intervals. Grading will be done using a specialised salmon grader, 
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e.g. Apollo Grading machine, Apollo Maskinfabrik, Denmark14. The fish are pumped with the fish pump into 

the grader, before being graded they will pass a dewatering unit. The water will be pumped back into the 

originating system. The fish will then enter the grading machine, where they will be graded based on size. 

After grading the fish will run by gravity to the destination tank through fixed pipes or flexible hoses.  

When the fish are moved and/or grading the fish will be counted with automated counters, e.g. Aquascan 

CSE -series counter, Aquascan, Norway15.  

When the fish have smoltified and are ready to be transferred to the sea site. The fish will be pumped out 

of the tanks, counted and sent thru a delivery pipe to the well boat. The well boat will subsequently 

transport the fish to the designated sea site. The smoltification will be verified with biochemical tests. 

!ƭƭ ƎǊŀŘƛƴƎ ƻǊ ƳƻǾƛƴƎ ŜǾŜƴǘǎ ǿƛƭƭ Ŧƻƭƭƻǿ ǘƘŜ ƎǳƛŘŜƭƛƴŜǎ ǘƘŀǘ ǿƛƭƭ ōŜ ǎŜǘ ƻǳǘ ƛƴ ǘƘŜ ŎƻƳǇŀƴȅΩǎ CƛǎƘ ²ŜƭŦŀǊŜ 

tƭŀƴΦ !ƭƭ ŦƛǎƘ ƳƻǾŜƳŜƴǘΣ ƎǊŀŘƛƴƎ ƻǊ ŘŜƭƛǾŜǊȅ ǿƛƭƭ ōŜ ǊŜŎƻǊŘŜŘ ǘƘŜ ŎƻƳǇŀƴȅΩǎ tǊƻŘǳŎǘƛƻƴ WƻǳǊƴŀƭ ǘƻ ŜƴǎǳǊŜ 

full traceability of the production.  

6.4.11.4 Collection of mortalities 

Mortalities are estimated to be between 20-25% while being reared in the facility. The major part of the 

mortality is expected in the egg phase (10%) and during start-feeding (5%). 

Mortalities will either be collected with automated mort collectors installed in the tanks or manually with 

dip nets. Mortalities will be collected daily and will be transferred to the ensilage tank. All mortalities will 

be categorised and recorded in the Production Journal. 

Dead fish will be ground and mixed with formic acid to keep its quality for further processing or to be used 

as a fertilizer.  Formic acid will be used in the ensilage process. The company is planning to use food grade 

formic acid (85% dilution) which will be transported to the facility by truck in 1,000 L containers. The formic 

acid will be dosed directly from the containers. The containers will be placed in the facility chemical room 

that will be equipped with a spill tank that can contain the entire volume of one container in case leaks or a 

container break. 

Prior to entering the actual ensilage tank, the mortalities are ground into a slurry and formic acid is dosed 

to lower the pH to 3.0. The ensilage is then transferred to ensilage tanks located outside the facility. The 

silage can be further processed, used in animal feed (e.g. pig feed) or used as fertilizer on farmland. 

6.4.11.5 Water quality and health monitoring 

Fish depend on good water quality to thrive, grow and feed. In order not to stress the fish, it is also vital to 

keep physical parameters like temperature and current in the tanks (and thus the swimming speed) 

constant. A stressed fish will grow slower and be more susceptible to catching pathogens. 

Fish characteristics like fins, gills, loss of scales, deformities and colour changes as well as behaviour will be 

subject to regular monitoring and registration. In case of indications of stress or damage of the fish the 

ŎƻƳǇŀƴȅΩǎ ǾŜǘŜǊƛƴŀǊƛŀƴ ǿƛƭƭ ōŜ ŎƻƴǎǳƭǘŜŘ ŀƴŘ ǘƘŜ ŎŀǎŜ ƴƻǘŜŘ ƛƴ ǘƘŜ tǊƻŘǳŎǘƛƻƴ WƻǳǊƴŀƭΦ !ƴȅ infection with a 

pathogen will immediately be reported to the government veterinary department and proper actions in 

 
14 http://www.apollo.dk/en/component/content/article?id=5  
15 http://www.aquascan.com/event/dolink/famid/131221  

http://www.apollo.dk/en/component/content/article?id=5
http://www.aquascan.com/event/dolink/famid/131221
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accordance with the ŎƻƳǇŀƴȅΩǎ ǾŜǘŜǊƛƴŀǊƛŀƴΩǎ ǇǊŜǎŎǊƛǇǘƛƻƴǎ ŀƴŘ ǘƘŜ CƛǎƘ Health Management Plan will be 

carried out. 

Veterinary visits and controls will be performed at least once per month by the CompaƴȅΩǎ veterinarian. 

Additional veterinary inspections will usually be carried out at times when the fish are moved, graded or 

have just been vaccinated. 

In addition to basic registration, behaviour is monitored visually by the staff. Behavioural abnormalities 

usually give an early indication of potential problems. Observations and changes in production must be 

evaluated regularly with the company's veterinarian. 

Monitoring of these parameters is thus key to ensure optimal welfare and performance of the fish. In this 

sense, the following parameters will be constantly monitored, as they are the most important for fish 

health and for system performance. 

¶ pH ς Probes constantly measuring pH will be placed in the water treatment unit and in the Influent 
Treatment System. 

¶ Temperature ς Temperature sensors will be placed in each tank and in the Influent Treatment 
System. 

¶ Oxygen ς Probes monitoring oxygen levels will be placed in the fish tanks and in the influent 
treatment system. 

¶ CO2 ς Sensors for carbon dioxide will be placed in the water treatment units. 
 

¢ƘŜ Řŀǘŀ ǿƛƭƭ ōŜ ǎǘƻǊŜŘ ƻƴ ǘƘŜ ŎƻƳǇŀƴȅΩǎ Řŀǘŀ ǎȅǎǘŜƳ ŦƻǊ ŀǘ ƭŜŀǎǘ five (5) years from the day of 

measurement and can be provided as per request. 

Routine monitoring protocols for the following parameters will also be established: 

¶ TAN ς Total Ammonia Nitrogen will be checked daily in the tanks via spectrophotometer. Once a 

week it will also be analysed in the influent treatment system. 

¶ Nitrite ς Daily samples will be collected and analysed via spectrophotometer. Monthly samples will 

be taken in the influent treatment system. 

¶ Nitrate ς Daily samples will be collected and analysed via spectrophotometer. Monthly samples will 

be taken in the influent treatment system 

¶ Alkalinity ς Weekly samples will be collected and analysed via spectrophotometer. 

¶ H2S ς Weekly samples will be collected and analysed via spectrophotometer. 

¶ N2 ς Hand-held TGP probes will be used in the tanks for monitoring of N2 gas saturation. Weekly 

measurements will be taken. 

¶ Metals ς Screening for heavy metals will take place every six (6) month in the Influent Treatment 

Systems. A water sample will be taken and sent out to an authorized laboratory for analysis. 

!ƭƭ ƛƴŦƻǊƳŀǘƛƻƴ ǿƛƭƭ ōŜ ƭƻƎƎŜŘ ƛƴ ǘƘŜ ŎƻƳǇŀƴȅΩǎ tǊƻŘǳŎǘƛƻƴ WƻǳǊƴŀƭΦ 

6.4.11.6 Vaccination and pathogens 

Depending on the current pathogen threat level in the area, the company veterinarians will set a 

vaccination program that all company fish must follow. 
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Vaccination will either be performed by hand by a specialised team brought in from abroad or by use of a 

vaccination robot that will be permanently installed on the facility, e.g. Maskon Vaccination Machine, Skala 

Maskon, Norway16. The vaccination consists of an injected emulsion of approximately 0.05 ml. All fish will 

be stick vaccinated individually. Fish must be over 35 grams to ensure the vaccine is correctly deposited. 

After the vaccination the fish will need to be kept in the land-based facility for at least thirty (30) days to 

develop the immune response. The effect of the vaccine is at its highest at the time of delivery to the sea 

sites, so the fish enters the sea with maximum protection. 

.ŀǎŜŘ ƻƴ ǘƘŜ ŎǳǊǊŜƴǘ ǎƛǘǳŀǘƛƻƴ ƻƴ ǘƘŜ CŀƭƪƭŀƴŘ LǎƭŀƴŘǎ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ǾŜǘŜǊƛƴŀǊƛŀƴ ǿƛƭƭ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ƴŜŜŘ 

for vaccinations and procurement of salmon strains with increased resistance for specific viral infections 

like PD, ISA, HSMI and IPN.  

As a base level of protection, the vaccine package will as a minimum provide protection for traditional and 

well-known diseases such as furunculosis and vibriosis. 

Fungal infections usually only occur in the freshwater phase of the production cycle and is almost always 

caused by Saprolegnia spp. Treatments consists of increasing salinity in the production water, hydrogen 

peroxide addition and historically use of formalin. Use of formalin is now restricted and will not be used on 

the Falkland Islands. 

All treatments will be applied only on veterinary prescription. Any treatment will also follow the rules set 

ƻǳǘ ƛƴ ǘƘŜ ŎƻƳǇŀƴȅΩǎ CƛǎƘ Health Management Plan and will be noted in the Production Journal.  

6.4.11.7 Maintenance and cleaning 

Modern hatchery facilities contain different technical equipment, such as motors, pumps, blowers, gears, 

valves and other moving parts. Due to the remote location of the Falkland Islands and the subsequent 

challenges with procurement of replacement parts locally a good technical maintenance plan is key.  

The company will generate a Maintenance Plan, that according to the equipment suppliers recommended 

service program, will schedule periodic maintenance and replacement of parts. The Maintenance Plan will 

also detail which spare parts that must be kept at stock on the Islands at all times. If a spare part is used a 

replacement will immediately be ordered and added to the inventory. 

Routines for high level of cleaning and housekeeping is very important in continuous livestock rearing. 

Improper cleaning procedures can lead to accumulation of waste and subsequent pest infections, or it will 

create good breeding conditions for pathogens. The production protocols will detail regular cleaning 

intervals of equipment, floors, tanks, pipes and walls. During cleaning some standard detergents will be 

utilized alongside pressure cleaning or hosing with clean fresh water. 

6.4.11.8 Chemical usage 

In a normal production cycle, the fish will not be treated with any chemicals or therapeutics beyond the 

vaccination process described earlier. 

Detergents will always be used with proper care for the fish. Tanks will as an example be cleaned with a 

detergent, when it has been emptied of fish. All equipment is rinsed thoroughly after the cleaning 

 
16 https://maskon.no/en/produkt/vaccination/  

https://maskon.no/en/produkt/vaccination/


  Unity Marine ς Project Description v.2.1 
 

 
Unity Marine  
10 Boxer Bridge Road 
Stanley 
Falkland Islands, FIQQ 1ZZ  57 

procedure has been completed, this is done to be sure there is no leftovers or residues. Heat exchangers 

are also CIP cleaned to maintain efficient energy transfer. 

The biological filters of the water treatment units convert ammonia/ ammonium to nitrate in an acidifying 

process, causing the pH of the production water to drop. In order to maintain an optimal stable pH of the 

production water a base in the form of lye (NaOH) or calcium carbonate (CaCO3) is continuously dosed to 

the system. The base will be automatically dosed in the water treatment unit based on sensor readings. 

!ƭƭ ŎƘŜƳƛŎŀƭǎ ǿƛƭƭ ōŜ ǎǘƻǊŜŘ ƛƴ ǘƘŜ ŦŀŎƛƭƛǘȅΩǎ ŎƘŜƳƛŎŀƭ ǊƻƻƳ ǘƘŀǘ ǿƛƭƭ ōŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ŀ ǎǇƛƭƭ ǘŀƴƪ ǘƘŀǘ Ŏŀƴ 

contain the entire volume of one container in case leaks or a container break. The handling and storing will 

Ŧƻƭƭƻǿ ǘƘŜ ŎƻƳǇŀƴȅΩǎ {Ǉƛƭƭ aŀƴŀƎŜƳŜƴǘ tƭŀƴΦ 

Any chemical use will be duly noted in the ŎƻƳǇŀƴȅΩǎ Production Journal. 

 
Chemical Identification number Use 

Formic Acid CAS nr.: 64-18-6 Used for ensilage of mortalities. Dosed directly into the 
ensilage tank based on pH measurement (pH 3.0). The 
company will use a slightly diluted product to avoid 
potential explosion risks. The silage can be used directly as 
fertilizer. 

IodoforTM or 
similar 

CAS nr.: 39392-86-4 Used for disinfection of equipment and footbaths. 
Disinfection of eggs upon arrival.  

Sodium 
Hydroxide 
(NaOH) 

CAS nr.: 1310-73-2 Dosed into the water to buffer acidifying nitrification in the 
biofilters. 

Calcium 
Carbonate 
(CaCO3) 

CAS nr.: 471-34-1 Used to buffer the production water and increase 
alkalinity. Calcium is also used by the fish to osmoregulate. 

Waterglass 
(Na2Si3O7) 

CAS nr.: 1344-09-8 Used to buffer the production water, especially in 
connection with high metal content in the influent water. 
No usage anticipated 

Benzoak vet. or 
similar 

E.g. ATCvet nr. QN01A 
X92 

Used to anesthetize the fish during grading. Will be 
discharged with effluent. No known environmental effects. 

Marine grade 
Diesel 

- Used in the generators and emergency generators for 
power generation 

Food Grade 
Lubricants and 
oil 

- Used to lubricate and maintain the motors and equipment 

House hold 
detergents 

- Common household cleaning detergents, soap and other 
cleaning substances. 

Table 2: The chemicals planned to be used in the land-based operation. 

6.5 Sea sites 
The coastline of the Falkland Islands is made up of coves, sounds and islands that provide good shelter for 

net pen sites. 

Each site will be chosen based on the depth of the site, wave exposure, temperature profiles, local tide 

profiles, bottom and surface water current as well as the overall accessibility of the site. Other spatial use 

of the area or special environmental consideration will also be taken into account.  
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Each site will be equipped with one (1) feed barge and ten (10) net pens. The net pens and the feed barge 

will be moored with the use of anchors, ropes and chains. From the feed barge there will be a dedicated 

floating polyethylene (PE) pipe going to each feed point in the net pens. 

Figure 27: Choiseul Sound a sheltered 20 km long water body south of Stanley on East Falkland. The Sound is thought to 
be able to contain at least 4 sites for salmon production. Depths indicated are in meters. Choiseul Sound was also 
mentioned as a possible site for Salmon aquaculture after the trial ƛǎ CƻȄ .ŀȅǎ ƛƴ ǘƘŜ улΩǎΦ Lǘ ǿŀǎ ǎǳƎƎŜǎǘŜŘ ǘƘŀǘ ǘƘŜ 
sound could easily contain 12-15 sites, albeit of smaller size. 
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Figure 29: The net pen setup that is to be employed by Unity Marine. The inner net will contain the fish 
and the outer net will provide predator protection. The predator net is raised three (3) meters above 
the outer rim of the pen to provide protection for the employees from sea mammals. Bird netting will 
be fitted from flexible posts from the outer rim of the pen. 

Feed barge 

Service boat 

Anchorage buoy 

Bird protection net 

Net pen 

Figure 28: Sea site with ten (10) net pens, feed barge and service boats.  
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All pens, barges, moorings, anchoring, nets and other structural components will be designed and operated 

ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ bƻǊǿŜƎƛŀƴ {ǘŀƴŘŀǊŘ άb{фпмрΥнл21έ17. This standard has been the main driver in 

avoiding escapes of fish and reducing the environmental impact in Norwegian aquaculture by regulating 

the design and maintenance requirements as well as the needs for robust site investigations prior to the 

structural and design phase.  

6.5.1 Location 

During September 2018 a site investigation was carried out in the waters surrounding East Falkland. More 

specifically Choiseul Sound, Adventure Sound, Bay of Harbours, Eagle Passage and Falkland Sound were 

visited, and specific chosen areas were investigated more closely. Due to weather restraints the team was 

only able to visit 26 out of the pre-identified 35 sites. 

The site investigation was performed in cooperation with South Atlantic Environmental Research Institute 

(SAERI) on a Sullivan Shipping chartered vessel. Visual inspections were carried out as well as bottom scans 

with Side Scan Sonar (Starfish 452F, Tritech International Limited, UK) and the vessels single Beam Sonar. 

Additionally, benthic investigations were carried out using an underwater camera. The full Survey report 

can be found in Appendix G18. 

 
17 NS 9415:2021 Forskrift om krav til teknisk standard for flytende akvakulturanlegg (NYTEK-forskriften), Norway 
18 Has not been resubmitted. 

Figure 30: Cross section schematic of the net pens. The inner net containing the fish (3) will extend to 17 m 
below the water line, while the predator net (4) will extend to a depth of 22m. This ensures that the inner 
net will never be in contact with the predator net even in rough sea conditions. The predator net is 
extended above the water line on the outside of the pen, ensuring that marine mammals cannot get into 
the net while creating a safe working platform surrounding the nets (1). A bird net (2) will be suspended 
over the net pen from flexible poles attached to the outer rim.  All sites are placed with a minimum water 
depth of 30m above the bottom (5) giving a freeboard of at least 8 m below the predator net. The moorings 
(6) will keep the net pens in place. The mooring system will be designed with focus on wave and current 
exposure at the specific site. 
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Subsequently wave and current modelling was undertaken by DHI UK. This along with the site 

investigations has allowed the company to pre-screen the suitability of the sites.  

In 2019 Unity Marine procured a wave and current measuring equipment, Acoustic Doppler Current Profiler 

(ADCP), that was later deployed at four different sites in Falkland Sound, Choiseul Sound and Adventure 

Sound. Waves and current were measured over three (3) months on three (3) of the sites and over a full 

year on one (1) additional site. Waves and current were found to be highly suitable for aquaculture 

purposes. Especially bottom current was surprisingly steady with relatively short periods of time with little 

or no current, which is considered extremely positive as it will reduce impact of sedimentation on the 

benthos. 

Most of the pre-defined areas were found to be suitable for the proposed activities, based on the obtained 

data from the ADCP and the modelling work. Further site investigations and modelling work is however 

needed to fully deem the sites suitable. In order to live up to the NS 9415:2021 an ADCP should be 

deployed on all sites for at least three (3) months and a throughout bathymetric mapping should be 

undertaken. Based on this data, more accurate 30 and 50 year event predicitions can be modelled.  

Some sites were discarded due to being either placed in a military zone (three (3) sites) or being too 

exposed (two (2) sites). The remaining 30 sites are in principle suitable. The company has chosen 16 of the 

30 suitable sites in later description in this document and its annexes. If one of the chosen sites is later 

deemed unsuitable one of the other suitable sites could be developed. The other suitable sites could also 

potentially be used for future expansions. From the site surveys and from studying nautical charts of the 

LǎƭŀƴŘǎ ƛǘ ƛǎ ǘƘŜ ŎƻƳǇŀƴȅΩǎ opinion that there are many other potential sites in the inner Falkland waters.  

 

Figure 31: The 35 pre-identified sites around East Falkland. Five (5) sites were found to be too exposed or were placed inside a 
military zone (red). The remaining 30 sites have been found to be potentially suitable (blue). The sixteen (16) sites that are 
currently planned to be utilized are marked with a cross.  
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Figure 32: The identified sites in southern part of Falkland Sound and Eagle Passage (Ruggles Bay region). Two sites were found to 
be too exposed and has therefore been marked with red. The sites would be serviced out of New Haven.  

Figure 33: The identified sites in the middle of Falkland Sound (Main passage region). All identified sites in the region have 
currently been found suitable, however three (3) sites were placed in a military area and therefore been marked with red. The 
sites would be serviced out of New Haven. 
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Figure 35: The identified sites in Bay of Harbours (Bay of Harbours region). All identified sites in the region have currently been found 
suitable. The sites would be serviced out of Mare Harbour, but it is not currently being planned to use the sites. 

Figure 34: The identified sites in the Northern part of Falkland Sound (Grantham sound region). All identified sites in the region have 
currently been found suitable. The sites would be serviced out of New Haven. 
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Figure 36: The identified sites in Adventure Sound (Adventure Sound region). All identified sites in the region have currently been 
found suitable. The sites would be serviced out of Mare Harbour.  

Figure 37: The identified sites in Choiseul Sound (Choiseul Sound region). All identified sites in the region have currently been found 
suitable. The sites would be serviced out of Mare Harbour.  
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It is emphasized that the site investigations and modelling carried out under the pre-studies is not 

adequate to obtain planning permissions or subsequent Fish Farming Licenses. The indicated sites as such 

therefore only functions as a guideline for possible site locations.  

All the sea sites are placed at some distance from the shore in areas with little human activity. 

Subsequently visual impairment is perceived to be minimal. A visual representation of a site seen from five 

(5) km distance on a clear day can be seen on the figure above.  

6.5.2 Wave and current modelling 

The sea sites were further investigated through modelling of current, wave height and wave frequency. The 

model used a 1-year and 50-year storm event from the northwest and south. The outputs of the modelling 

included: 

¶ Analysis of surge levels and typical surge profiles  

¶ Outputs of άSignificant ²ŀǾŜ IŜƛƎƘǘέ (Hm0) and άMax ²ŀǾŜ IŜƛƎƘǘέ (Hmax) for the storm events and 

other relevant parameters άǇŜŀƪ ǿŀǾŜ ǇŜǊƛƻŘέ (TP) and άaŜŀƴ ²ŀǾŜ 5ƛǊŜŎǘƛƻƴέ όMWD)  

¶ Outputs of peak and mean current speeds within each zone for tidal and storm conditions and 

summary for single points in domain along with spatial plots of variability in current conditions in 

each zone 

¶ Tabular comparison of key wave and current of sites 

Based on the findings in the report and through site investigation work (Appendix G19) and subsequent 

analysis (Appendix F20). It was found that only two (2) of the total 35 initially identified sites were 

unsuitable in regard to the energy of currents and waves.  

 
19 Has not been resubmitted. 
20 Has not been resubmitted. 

Figure 38: Visual representation of a sea site seen from five (5) km on a clear day 
with an air humidity of 0% (no visual impediment). 
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It was however also recognized that further development of the model is needed for better accuracy and 

that these models must be supported by in-situ measurements. This work is planned to be done during 

Phase II of the project and is needed for safe design of moorings and net pens in accordance with NS:9415. 

From 2020 to 2022 Unity Marine also deployed an ADCP on four (4) sites and have thus obtained a 

substantial amount of wave and current modelling from some of the sites. This data will be used to increase 

the accuracy of the modelling. The data is available for other development purposes, by FIG, scientific 

institutions and other businesses, on the Falkland Islands and access can be requested through SAERI.  

6.5.3 Net pens 

Net pens will be of the polyethylene round Polarcirkel21 type delivered by AKVA group, Norway or Morenot, 

Denmark or a similar design from another supplier. Emphasis will be put on sturdiness but also predator 

protection systems e.g. bird nets and special predator safe netting.  

The stock protection system uses a lighter-weight inner net to contain the fish, set within a heavier outer 

net to keep predators away from the fish. A light-weight bird net set on flexible poles attaches to the inner 

fish net, keeping birds away from the fish feed and the fish.  

The inner net that holds the fish will be approximately 200m in circumference at the waterline. It will 

extend to a depth of 17m when fully weighed and will have a volume of approximately 37,000m3. The outer 

predator net will extend to a depth of 22m when fully weighted. There will be a minimum of 2m separation 

between the two nets to deter marine mammals from attacking the fish or gnawing through the nets to get 

to the fish. The outer predator net is also designed to be taught to avoid entanglement of marine 

mammals. 

All nets will be constructed using an Ultra-High-Density polymer (Dynema) thread. The inner net will 

comprise a 35mm mesh with a 330kg break load. This net will be tensioned off the outer predator net. The 

outer predator net (designed to keep seals, pinguins and sea lions out) will be comprised of a 125mm 

double-knotted mesh with a break load of 1,200kg. This net will be tensioned with a sinker tube and 

weighed in the base. During stocking with smolt a smaller mesh netting might be used for containing the 

fish until they reach a size suitable for the growout net. 

The bird net will consist of a 60mm mesh net with a break load of 70kg and will be set on flexible poles to 

allow the net to distort, as the pen changes shape in adverse weather. The mesh size has been chosen to 

prevent cormorants and other birds from being able to enter the pen (a potential problem when pens are 

stocked with smolt). The bird net is also specifically chosen to avoid entanglement by local bird life. 

The net pens will be equipped will automatic net pen cleaners from Aqua Robotics22 or similar type of net 

cleaner, which will greatly reduce the amount of manual labour in and around the net pens. The automatic 

net cleaner will continuously remove the fouling of the nets (three (3) visits a day) without human 

interference. This will ensure reduced fouling and subsequent better fish welfare, due to increased flow of 

oxygen rich fresh water through the net pens. This will also allow the company not to employ anti-

biofouling paint. 

 
21 http://www.akvagroup.com/cage-farming-aquaculture/cages-nets/plastic-cages-  
22 https://aquarobotics.no/#start  

http://www.akvagroup.com/cage-farming-aquaculture/cages-nets/plastic-cages-
https://aquarobotics.no/#start
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A mortality collector will be installed in the bottom of each net pen. The mortality collector is operated 

using an airlift mammoth pump that creates a current that removes potential dead fish from the centre of 

the net pens and deposits them in a box on the side of the pens. Mortality removal is a part of the crewΩs 

daily operation. All dead fish will be collected, registered and moved to the ŦŜŜŘ ōŀǊƎŜΩǎ ensilage tank. The 

ensilage will be collected and brought to land for further treatment at regular intervals. 

6.5.4 Feed barge 

Each site will have a dedicated feed barge providing the local foundation for the farming operation. The 

feed barges will be prepared to hold at least fourteen (14) days of feed at peak feeding at any given site. 

The feed barge will be equipped with sleeping and dining facilities for the crew and will always be manned, 

when there is fish at the site.  

The feed barge will be moored permanently on the site and will also remain at the site during fallowing of 

the site.  

The feed barge will have a permanently accessible room that can be used in case of emergency for sailors in 

distress. The emergency room will have blankets, food supply, first aid equipment and provisions for 

sending emergency signals.   

The feed barge will be equipped with diesel, fresh water, sewage and ensilage tanks. In the unlikely event 

of a leak of one of the tanks the barge will be designed, so the contents of an entire tank will be collected in 

the hull. If a spill occurs the spill will be pumped ƻƴǘƻ ƻƴŜ ƻŦ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ǿƻǊƪ ōƻŀǘǎ ƻǊ ǎupply vessels 

and brought to shore for processing. Since the original project description was submitted, hybrid feed 

A 
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Figure 39: AKVA group ASA feed barge with 650 tonnes feed storage capacity. A) Feed silo hatch for filling of silo. B) Feed silo. C) 
Feed doser. D) Automatic feed system distributor valve. E) Brigde with overview over the site and access to the central control 
system. F) Crew quarters. G) Crane for minor service and maintenance duties 
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barges have been introduced broadly in the industry. A hybrid barge is equipped with a battery back that 

will be recharged by the generators. This allows for more efficient use of the generators, which in turn 

results in diesel use being cut by approximately 65%. Unity Marine will likely use this new barge type to 

reduce CO2 emissions by reducing diesel usage. 

Each barge will be equipped with a central feeding system. The feeding system will distribute the feed to 

the net pens through floating PE piping using pressurized air. The blowers and the feeding system will be 

powered by the generators on the barge. 

6.5.5 Auxiliary equipment  

Camera systems will be installed in all the net pens and will feedback into the central control system. The 

company will employ a specialized camera system developed for aquaculture like the Orbit underwater 

camera from ScaleAQ23 or a similar product from another supplier. The camera system will always allow the 

operator to visually inspect the fish and observe the feeding and general behaviour. The feeding will be 

adjusted based on the fish appetite to minimize potential feed waste and reduce the feed conversion ratio. 

A low feed conversion ratio also ensures that a smaller amount of nutrients is discharged and reduce 

impact on the benthos. 

6.5.6 Construction 

Materials for the net pens will be purchased from a supplier in Norway, Denmark, Chile or the UK. 

Construction and installation of all net pen systems and associated moorings will be completed by the 

supplier and a third-party installer, with oversight by Unity Marine staff. The primary vessels for handling 

the installation and anchoring operation will be the ŎƻƳǇŀƴȅΩǎ service vessels. It is foreseen that two (2) to 

three (3) vessels will be involved in the installation. Specification on the vessels can be found in Appendix 

I24. 

The mooring system will be specifically designed for each of the sixteen (16) sea sites by the supplier. The 

collected and modelled oceanographic data (wind, bathymetry, currents, waves) will be used in the design. 

The mooring system will be designed to withstand site specific exposure to waves, wind and current on at 

least a 50-year event scale. The mooring system connects the net pens in a grid and securely fixes them in 

place via a series of anchors embedded into the seabed. 

One (1) feed barge will also be moored at each site. The mooring system for the feed barge will likewise be 

designed with considerations to the collected and modelled oceanographic data.  

¢ǿƻ όнύ ƻŦ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ǾŜǎǎŜƭǎ ǿƛƭƭ ōŜ ǊŜǉǳƛǊŜŘ ǘƻ ƛƴǎǘŀƭƭ ǘƘŜ ƳƻƻǊƛƴƎǎΦ aƻƻǊƛƴƎǎ ǿƛƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ǇǊƛƻǊ ǘƻ 

net pen installation. Once moorings are installed, they are not relocated but can be removed if the site is 

decommissioned. 

Prior to installing the net pens, all anchors and moorings will be inspected according to the standards set 

out in NS:9415.  

The floating collar is assembled through a series of customized brackets. All parts required for assembly of 

the floating collars will arrive well in advance of the planned operation to ensure sufficient time for 

 
23 https://scaleaq.com/product-category/feeding-and-monitoring/camera-systems/ 
24 Has not been resubmitted. 
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assembly. It is anticipated that the net pens will be assembled on pasture lands East of Mare Harbour and 

North of the proposed site at New Haven. The final decision on net pen assembly areas is dependent on 

permissions from local land holders and other local stakeholders hereunder FIG. The pens will then be 

towed to the net pen ǎƛǘŜǎ ōȅ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ǿƻǊƪ ōƻŀǘǎ ƻǊ ŀ ŎƘŀǊǘŜǊŜŘ tugboat.  

The assembled collars will be towed (without the pens net attached) by a service vessel at a speed less than 

three (3) knots (5.6 km/h) to the sea sites and will be installed at least one (1) month before being stocked 

with fish. These operations will require the use of two (2) to three (3) service vessels which will each have a 

60 -100 tonnes crane capacity.  

A tow route will be established in consultation with MPA and FIG. The tow speed will be below three (3) 

knots. Towing activities will be clearly communicated to stakeholders in the area and through Notice in the 

Penguin News, on the Falkland Island Community Board Facebook page and on the company web page. 

The materials for the sea sites in terms of net pens, nets, mooring systems, ropes, chains and other 

equipment will need to be procured internationally and shipped to the Islands either through established 

lanes to the UK (to Mare Harbour) or Uruguay (to FIPASS). It is estimated that the total shipping volume is 

in the order of twenty-five (25) 40-foot containers for each of the sites. This results in a total of 

approximately 400 containers over a 3-4 year period. The final number will be calculated during the 

detailed design phase. 

6.5.7 Operations 

The daily operations of the net pen sites are described in this chapter. In general, it can be said that the 

company will develop detailed management plans for all the operations.  

6.5.7.1 Feeding 

The feed will be distributed to the net pens using a dedicated feed system on the barge. The feeding system 

consists of a set of hoppers containing the feed, a dosing valve on each silo, selector valves selecting the 

destination of the feed and blowers that 

blows the feed to the net pens. Dedicated 

floating pipes for feed distribution to each 

net pen will be installed from the barge to 

the distribution points.  Each net pen will 

have one or two distribution points for the 

feed, each distribution point is equipped 

with a rotor spreader. 

The feeding will be monitored visually from 

the feed barge deck and below the water 

using underwater cameras installed in each 

net pen. The behaviour and appetite will be 

monitored, to adjust the amount of feeding 

accordingly. In case of feed not being eaten 

the amount of feed distributed will be reduced, to avoid loss of feed and to avoid sedimentation of uneaten 

feed below the net pens. The feeding will take place continuously during the light hours meaning feeding 

regimes will vary seasonally.  

Figure 40: Rotor spreader installed in a net pen. 
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¢ƘŜ ƘƻǇǇŜǊǎ ǿƛƭƭ ōŜ ŦƛƭƭŜŘ ŦǊƻƳ ŜƛǘƘŜǊ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ǎǳǇǇƭȅ ǾŜǎǎŜƭ ƻǊ a dedicated feed delivery vessel. The 

feed will be blown from the storage facility on the vessel and into the hoppers. 

6.5.7.2 Maintenance 

Unity Marine will, as described, use robots for routine net cleaning and maintenance. Fouling of the nets 

will vary depending on a number of factors including water temperature and seasonal biological activity 

(e.g. mussel spawning or algae settling season). If additional seasonal net cleaning is needed and for 

cleaning of predator nets, the Company will use high pressurized cleaners operated from the service 

vessels. Unity Marine does not intend to use anti-fouling material on nets resulting in no copper or other 

toxins being released into the water column. 

Pens and nets will also be cleaned after harvesting is completed and prior to new fish are being transferred 

to the site. An AKVA smart cage cleaner or similar product will be used to clean the pen collar. This type of 

cleaner is typically mounted on the stern of one of the service vessels. The system consists of a lifting unit 

and a hydraulically driven system that rotates the pen while it is being washed. The pen is rotated around 

its own axis, while a windscreen washer mounted on rotating arms cleans the collar using pressurized 

water. No chemicals are used in the process. 

Routine checks of equipment utilizing underwater cameras, ROVΩs and inspections by divers (as needed) 

will be used to confirm the cleaning schedule and structural integrity of the net pens. In case of tears or rips 

in the net underwater repairs can be done in-situ using a ROV with a specialized sewing machine or the 

operation can be performed using divers. 

In general, any maintenance work will strictly follow the standards set out in the Norwegian standard NS 

9415:2021. 

6.5.7.3 Fish health 

Unity Marine will develop and implement a Fish Health Management Plan and all personnel will be trained 

in the proper procedures. The Fish Health Management Plan is an action plan aimed at improving the 

health and welfare of the animals, which are drawn up between the farmer and the veterinary. The Fish 

Health Management Plan will be a flexible, farm-specific document that will be reviewed, updated and 

developed with advice from the veterinarian, to ensure that the fish health and welfare remains as good as 

possible at all times. It will be updated on an ad-hoc basis. In summary, mitigation measures and regular 

monitoring will be in place to maintain fish health including biosecurity measures, routine husbandry 

practices, health checks and procedures, use of specialized feed and feeding procedures, sea lice control 

procedures, water quality monitoring, vaccinations, and removal and treatment of mortalities.  

Fish will routinely be monitored by staff both manually and by using the installed underwater cameras for 

physical damage such as fin erosion, lesions, pigmentation problems, parasites and deformities. Fish 

behaviour changes will also be monitored. The staff will be trained in the importance of noticing and 

reporting any noticeable changes to the veterinarian. 

Most fish pathogens are considered to be opportunistic and can create serious health challenges, especially 

if the fish are exposed to stressful events or prolonged sub-optimal conditions. Therefore, care will be 

taken, to ensure the effects of necessary stressful events are kept to a minimum. Routine parasite 

screening will be carried out as well as routine diagnostic testing. Any irregularities will be reported to the 

Department of Agriculture. 
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6.5.7.4 Harvest of fish 

Unity Marine will harvest the fish using a processing ship (operated by a third-party supplier). The 

processing ship will move directly adjacent to the net pens and using a flexible hose, fish will be pumped 

into the vessel. The processing ship will be equipped with a redundant line system for stunning, bleeding 

and gutting of the fish. The salmon will be weighed and counted on the vessel. Size distribution and 

numbers of fish harvested will be reported directly to the authorities. 

During harvest of fish the operating crew of the site as well as the processing ship crew will always be 

present to monitor the operation and mitigate unwanted events or unnecessary stress of the fish.  

6.5.7.5 Environmental data 

The company will continuously be collecting environmental data both for securing the wellbeing of the 

stock and to monitor potential environmental impact at all the sites. Data loggers will be installed on the 

barge at each sea site and will measure temperature, oxygen levels, current speed and direction as well as 

pH, salinity and chlorophyll concentration. 

Before, during and after a production cycle bottom sampling will be carried out, to determine potential 

environmental impact from sedimentation on the benthic community. Plankton samples will also be 

performed at regular intervals, analysed and levels recorded. 

All data will be logged and will be made available on the company web page with public access, as it will be 

ǎŜǘ ƻǳǘ ƛƴ ǘƘŜ /ƻƳǇŀƴȅΩǎ Environmental Monitoring Plan. 

6.5.7.6 Mortalities 

Mortalities are estimated to be between 2-10% during the 14 months that fish will be at sea with an 

average of about 5%. The major part of the mortality is expected within the first month in the sea just after 

transfer. 

Mortalities typically accumulates at the bottom of the net pens and to some extent at the surface. The 

dead fish will be pumped using air lift (mammoth pump) through a pipe, which connects into collection box 

on the side of the pen. Mortalities will be collected daily and will be transferred to the ensilage tank on the 

feed barge. The number of mortalities will be recorded and reported.  

Formic acid will be used in the ensilage process. The company is planning to use food grade formic acid 

(85% dilution) which will be transported to the barge by the supply vessel in 1,000 L containers. The 

containers will be lifted onto the barge using the barge crane. The barge is equipped with a designated 

storage tank for the formic acid. 

Prior to entering the actual ensilage tank, the mortalities are ground into a slurry and formic acid is dosed 

to lower the pH to 3.0. The ensilage is then transferred to the integrated ensilage tanks located on the 

barge. The ensilage is stored in the tanks until it is removed through the ensilage discharge onto the supply 

ship that brings it to shore for further processing, use in animal feed (e.g. Pig feed) or used as fertilizer on 

farmland. 

6.5.7.7 Personnel transfer 

The sea sites personnel will be transported using the dedicated crew vessels and the medium sized 

workboats. Unity Marine anticipates two (2) month shifts with change over every month of one of the 
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crew. During the shift the personnel will live aboard the feed barge. The crew will however have some days 

or weekends off during the two-month shifts, so additional personnel transport is anticipated. There will 

always be at least two (2) persons on each site. 

Crew changes and transport will take place between the net pen sites and the service hubs in Mare 

Harbour and New Haven. Crew change runs will also be used to re-supply the feed barges with provisions 

for the crew. Primary shipping routes can be seen from the figure below. 

 

Figure 41: Proposed routes for personnel transfer on the East coast of East Falklands, distance to the 
potential sites in nautical miles and estimated travel time at ten (10) knots. 
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6.5.7.8 Re-supply 

Unity Marine will use the two service hubs in Mare Harbour and New Haven to re-supply the sea sites. The 

primary sailing routes will follow the described personnel transfer routes. Nets, equipment, mooring ropes, 

chains and other spare parts will be kept in warehouses at the two (2) service hubs. Nets and other 

equipment will be brought into the service hubs for repair work or back out to the sea sites by the 

CƻƳǇŀƴȅΩǎ ǿƻǊƪ ōƻŀǘǎΦ  

Figure 42: Proposed routes for personnel transfer on the West coast of East Falklands, distance to the 
potential sites in nautical miles and estimated travel time at ten (10) knots. 






































































































