Loch Hourn Sea Lice Modelling Report Summary
Based on a report from MTS-CFD Ltd.1
Executive Summary
•

The correlation between salmon farms, sea lice and the decline in wild salmonids is
well established in the scientific literature.

•

Modelling the impact of sea lice on wild fish, especially on smolts as they migrate from
fresh water rivers to the open seas, is one of the most accurate ways to assess the risk
of harm.

•

Sea lice from the Loch Hourn farm already represent a high risk to migrating smolts,
but with additional sea lice emanating from an expanded farm, this risk becomes
critical.

•

This summary of a sixty-one-page report shows that if Mowi’s plans are approved, it
would tip the distinct populations of Loch Hourn salmon and trout towards extinction.
They are already in steep decline.

•

Any expansion of an existing salmon farm comes with costs, but the loss of our wild
salmon and sea trout would be one of the worst environmental outcomes.

•

We trust this evidence will help persuade planners to oppose Mowi’s application to
expand the Loch Hourn farm.

Figure 1: The locations of salmon farms near Loch Hourn.
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• Sea lice are parasites of farmed salmon that can also infest and kill wild fish.
Marine Scotland Science’s latest summary of the impacts of lice from fish farms on wild Scottish
sea trout and salmon makes it clear that ‘the body of scientific information indicates that there
is a risk that sea lice from aquaculture facilities negatively affect populations of salmon and sea
trout on the west coast of Scotland.’2 It adds that ‘risks can be mitigated by reducing sea lice on
farms or locating farms in areas that reduce interactions with wild salmonids.’3 The 2018
report of the Scottish Government’s Rural Economy and Connectivity Committee inquiry into
salmon farming also recommended that new farms should not be sited close to areas of
importance to wild salmon.4 (see appendix)
As sea lice larvae disperse from fish farms, they mature into copepodids which seek out a fish
host to parasitise. Copepodid sea lice can survive long enough to be transported through large
parts of the waters adjacent to Loch Hourn and up to 30km away, through the Sound of Sleat
and around the west coast of Skye.
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Figure 2: A snapshot of hydrodynamic modelling of the dispersion of particles representing sea
lice from seven salmon farms, including Loch Hourn. Particles are coloured according to their
farm of origin. Loch Hourn’s are yellow. Background colours denote bathymetry contours. This
image highlights the range of dispersion of viable infective lice copepodids from the seven farms
in or adjacent to Loch Hourn. View the animation here: https://vimeo.com/574392901
It takes 15 seconds for the sea lice paricles to appear.
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•

This summary of the MTS-CFD modelling report highlights the issues facing decisionmakers tasked with judging whether wild fish will be properly protected from fish farm
developments.

Modelled sea lice densities have been analysed and presented at time scales and spatial
resolutions that capture the hydrodynamic features of water bodies around Loch Hourn, in
order to show the risk of harm to wild fish.
Migrating smolts leave Loch Hourn and pass through the Sound of Sleat in a matter of days, so
long-term average sea lice densities are of less relevance than short periods of high intensity
exposure. There is potential for infective sea lice from different farms to overlap substantially
as they disperse, as shown by Figures 2 and 3, and in the animated maps from which these
snapshots are derived.
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Figure 3: A snapshot of hydrodynamic modelling of the dispersion of particles representing sea
lice from seven salmon farms, zoomed in on the Loch Hourn area. Particles from the Loch Hourn
farm are coloured yellow. https://vimeo.com/574402482
• Loch Hourn at high risk of lice-salmonid interaction
In 2020, SEPA and Nature Scot conducted a risk assessment of the impact of relaxing SEPA’s
caps on peak fish farm biomass during the Covid-19 pandemic. This assessment recognised that
Loch Hourn has one of the lowest flushing rates of all sea lochs in Scotland and therefore
presents the highest risk of interaction between sea lice from fish farms and wild salmon and
sea trout.5 MTS-CFD modelling supports this conclusion.
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The animated maps (https://vimeo.com/574392901 and (zoomed in)
https://vimeo.com/574402482), show that many virtual particles released by Mowi’s farm in
Loch Hourn, along with some from adjacent lochs, stay inside Loch Hourn and around its mouth
for long periods. Just two settled lice can kill a 20g salmon smolt.6 Norwegian research shows
that smolts can be compromised or killed by lice after spending as little as a day in water with
copepodid densities of around 2 lice/m2.7
• Enlarged farm lice densities present a barrier to migrating smolts
Heat maps of copepodid densities, averaged over 15 days (Fig.4 below), show that, if the Loch
Hourn farm were enlarged, the mouth of the loch would have more than 2 lice/m2, a level,
which is likely to result in infestations that can kill small smolts after 24 hours exposure.

Figure 4: Average sea lice densities (copepodids m-2.day-1) over 15 days of the 61-day run (20th
May – 3rd June 2019). Black areas indicate zones where no lice were encountered. The darkest
red areas, around the mouth of Loch Hourn and along the shores of the Sound of Sleat, show
predicted sea lice densities that would threaten wild salmon and sea trout smolts.
Peak densities due to the proposed enlarged farm are higher than this key threshold level. The
likely migration routes of wild salmon smolts from the principal salmon rivers in the area
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must pass through these high lice densities in order to reach the open seas. The MTS-CFD
report also shows that copepodid larvae accumulate at even higher densities where they are
concentrated by persistent eddies and regular tidal and salinity fronts (see Figures 4 and 5, and
the links to the associated animated maps of lice density). In some places the model predicts
densities well over 3 lice/m2. At such high densities, salmon smolts risk receiving lethal sea lice
infestations in very short periods of time. The presence of such high lice densities on likely
migration routes means that enlarging the Loch Hourn farm would pose a significant increase in
risk to the loch’s salmon smolts and sea trout, and to those from other breeding rivers in the
area. All these smolts will have to pass through sea lice concentrated in plumes from all the
farms, in and beyond the Sound of Sleat.
These predicted sea lice densities are dependent on farms not exceeding the SSPO’s nonbinding springtime sea lice target of 0.5 adult female lice (average) per farmed fish. This is hard
to achieve and by no means certain to be possible every year.
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Figure 5: A snapshot of modelled instantaneous copepodid densities in the Loch Hourn region,
taken from the full 61-day series of maps which can be seen as an animation
at https://vimeo.com/574396820. Densities are calculated at hourly intervals and converted to
an equivalent daily average. Background colour denotes bathymetry contours.
• Loch Hourn’s high conservation significance for wild salmonids
The Loch Hourn area is widely recognised as being of high conservation significance for wild
salmonids. There are five salmon and sea trout breeding rivers in the vicinity. Four are classified
by Marine Scotland Science (Marine Scotland website, Sept 2021)8 as being in the worst
condition (category 3), where a river’s population of salmon has less than a 60% chance of
sustaining a viable population. The fifth, the River Morar, is proposed Grade 2 for 2022 (60-80%
chance of meeting its conservation level).
• The final straw for Loch Hourn’s wild salmons?
The wild salmons in this area are already in serious trouble. Fisheries Management Scotland
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points out that adding more sea lice to the existing lice burden caused by existing farms, can be
the final straw for river populations that are already in steep decline. A report by the Rivers and
Fisheries Trust for Scotland (RAFTS, 2013)9 includes a risk map, rating Loch Hourn as an area of
the greatest sensitivity for the impact of sea lice from fish farms on wild salmon (Fig. 6). Marine
Scotland came to a similar conclusion (Fig. 7).

Figure 6: Heat map of wild salmon conservation sensitivity derived from the Technical Report on
Locational Guidance and Zones of Sensitivity (2013) Rivers and Fisheries Trust for Scotland, with
salmon breeding rivers overlaid. Loch Hourn and the adjacent part of the Sound of Sleat have
the highest possible sensitivity.

Figure 7: Heat map of wild salmon sensitivity (Marine Scotland Science, 2019) 10. Loch Hourn is
one of the highest sensitivity areas in Scotland.
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Conclusion
•

Wild salmon (and sea trout) in the Loch Hourn area are already in steep decline and their
populations are among the most threatened in Scotland.

•

Loch Hourn’s water flushes unusually slowly. As a result, it retains sea lice larvae and
parasitic copepodids at a density that threatens the survival of wild smolts.

•

Interactions of adult sea lice from multiple adjacent farms result in an added cumulative
impact on wild fish and smolts in Loch Hourn.

•

The data presented in MTS-CFD’s report shows that sea lice copepodid densities in and
around Loch Hourn are already at or beyond threshold levels judged by the Norwegian
authorities to threaten the future of wild salmon populations in local rivers.

•

Loch Hourn salmon are threatened with extinction. When the distinct lineage of adult
salmon from Loch Hourn no longer return to their rivers of origin, the river can never be
successfully restocked or revived.

•

Mowi’s plan to expand their salmon farm is environmentally unsustainable in relation to
the future survival of wild salmonids in Loch Hourn.

•

We agree with the Scottish Parliament’s Rural Economy and Connectivity and
Environment, Climate Change and Land Reform Committees that the status quo of
aquaculture regulation is not an option.

•

The RECC Committee Report recommends that the precautionary principle should be
applied in a meaningful and effective manner in relation to applications for new sites and
expansion of existing sites.

•

In view of the evidence presented above, we entreat The Highland Council’s Planning
Committee to reject Mowi’s expansion plans.

7

APPENDIX – Recommendations of the Rural Economy and Connectivity Committee regarding
the impact of salmon farms on wild salmon.
‘The Committee strongly agrees with the view of the Environment, Climate Change and Land
Reform Committee (ECCLR) Committee that if the industry is to grow, the “status quo” in terms
of regulation and enforcement is not acceptable. It is of the view that urgent and meaningful
action needs to be taken to address regulatory deficiencies as well as fish health and
environmental issues before the industry can expand.’
RECOMMENDATION 41 The Committee suggests that the siting of salmon farms is key to managing
any potential risk to wild salmon stocks and ensuring that the sector is managed responsibly and
sustainably.
RECOMMENDATION 45 The Committee shares the view of the ECCLR Committee that the siting of
farms in the vicinity of known migratory routes for wild salmon must be avoided. It is noted that
the Norwegian Government has taken the decision to act decisively on this matter. It applies a strict
precautionary approach and does not issue licences for salmon farms in the vicinity of wild salmon
routes.
RECOMMENDATION 46 The Committee is of the view that a similar precautionary approach must
be taken in Scotland to assist in mitigating any potential impact of sea lice infestation on wild
salmon. It therefore recommends that there should be an immediate and proactive shift towards
siting new farms in more suitable areas away from migratory routes and that this should be
highlighted in the strategic guidance on the siting of salmon farms.
RECOMMENDATION 47 The Committee recognises that it will take time for the range of current
activity by the Scottish Government (e.g. Fish Health Framework initiatives, consenting review) and
regulatory bodies (e.g. SEPA finfish sector review) and action on the Committee’s recommendations
to be completed, with outcomes known, agreed and implemented. Therefore, until this work is
completed and the enhanced regulatory and enforcement regime is in place, the precautionary
principle should be applied in a meaningful and effective manner in relation to applications for
new sites and expansion of existing sites.
RECOMMENDATION 48 The Scottish Government should provide strong and clear leadership in
ensuring that the precautionary principle is applied, producing appropriate policy and guidance
documents as necessary. These should make clear that the potential impact on the environment,
known wild salmon migratory routes and other species must be comprehensively and robustly
assessed and fully taken into account as part of the consideration of salmon farm applications.
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