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1 Key references

In preparing this report, WRU have reviewed the following documents: 

Ref 1: Geodivining Groundwater Survey of Lochailort Hatchery, Marine Harvest. 
Inverailort Estate, Locahaber, PH38 4LZ, Geodivining International, September 2018

Ref 2: Request for Pre -Application Advice for Groundwater Abstraction - Marine

Harvest, 22 November 2018

See also: 

Ref 3: Regulatory Method ( WAT- RM- 11) Licensing Groundwater Abstractions
including Dewatering, Version 6, SEPA, April 2017

Ref 4: The Water Environment (Controlled Activities) (Scotland) Regulations 2011 ( as

amended), A Practical Guide, Version 8. 2, SEPA, February 2018

2 Introduction

Water Resources Unit ( WRU) have been requested by Compliance & beyond west Highland

Argyll team to provide comments on pre -applications proposals for groundwater abstraction

at Marine Harvest' s hatchery facility at Lochailort. Marine Harvest is seeking abstraction of a
total of 975m3/ day ( 40m3/ hour) from groundwater via new boreholes proposed to be installed

in the superficial aquifer ( Ref 2). The Lochailort Hatchery is located at the head of Loch Ailort
at coordinates 176800mE, 782000mN. 

The site is currently licenced under CAR/ L/ 1024869 for abstraction of up to 3, 024m3/ day from

the adjacent River Ailort at the weir approximately 400m north of the hatchery building
location code 365249). The surface water supply requires sterilisation before it can be used

in hatchery tanks. The facility currently has capacity to sterilise 600m3/ day. The development
of a groundwater supply is desired in order to supplement the surface water supply without

requiring an increase in treatment capacity ( Ref 2). The proposal is supported by a report
produced by Geodivining International ( Ref 1). 
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This review undertaken by WRU and the comments provided focus on hydrogeological issues. 
Comments may be provided on other related issues ( e.g. human health, engineering or
geotechnical issues) however it will be highlighted that contact with other relevant specialists

e.g. landfill engineering, ecology) may be required. 

The degree of rigour with which the WRU has made its assessment has been balanced in the

context of the generic risk posed by this kind of activity and the hydrogeological setting in
which it will occur. Final decisions with regard to the application/ site are the responsibility of

the relevant Regulatory Services team. 

Note that all comments provided at this pre -application stage are preliminary, and in particular

subject to the undertaking of a satisfactory water features survey. A WAT- FORM- 11 has not
been completed at this time but will be completed at the time of application. 

3 Outline environmental setting

The Lochailort hatchery is located at the head of the sea loch of Loch Ailort. The River Ailort
flows around the north of the hatchery site to discharge to Loch Ailort to the west. Coastal
waters of the River Ailort below the normal tidal limit (NTL) lie just 100- 300m from the proposed
abstraction locations. 

Mapped geology at the hatchery site comprises sand and gravel overlying metamorphic
bedrock. The sand and gravel forms an aquifer of low to moderate productivity with limited

spatial extent, estimated base on mapped geology and topography as approximately 40ha. 
The bedrock is considered an aquifer of low to very low productivity however a mapped fault

system in the east of the site may provide prospects for a higher productivity source. 

The site lies within the Fort William bedrock groundwater body ( 150696). There is no

superficial groundwater body mapped at Lochailort, however any sand and gravel directly
overlying the bedrock would be considered part of the Fort William groundwater body. The
Fort William groundwater body is currently ( 2017) at good quantitative status, however is at
amber risk for saline intrusion due to other abstractions ( not in the Lochailort area). 

4 Key findings

The key findings of the WRU assessment are: 

1. A preliminary assessment indicates it is unlikely the proposal would have any
unacceptable impacts on flows in the River Ailort. The proposal is therefore

considered likely to pass the surface water flow impact test. A detailed surface water
flow impact test will be undertaken at the time of application once proposed

abstraction locations are finalised. 

2. The proposed abstraction would have negligible impact on the water balance for the

groundwater body and the abstraction to recharge ratio would remain at less than
1%. The proposal would therefore pass the adequate resource test. 

3. Preliminary information collated by WRU indicates there are a number of existing
abstractions in the required water features survey area together with other surface

water features. It may be necessary to consult SEPA ecology to determine if any
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groundwater dependent wetlands are present. Further information is required to

determine if the proposal would pass the other nearby receptors test. 

4. At the abstraction rates proposed, all of the proposed drilling locations lie within
saline risk zones for both the gravel and the bedrock aquifers. It is possible that the

proposed abstraction could result in saline intrusion to the groundwater body and a
risk of deterioration. The proposal would therefore fail the saline intrusion test. 

5. As the requirement is for fresh water for the hatchery, the intrusion of saline water
may render the supply unusable. The threshold for use may be lower than the risk
threshold for saline intrusion. 

6. The superficial aquifer is of very limited extent and the bedrock aquifer is typically of
low to very low productivity; both the superficial and bedrock aquifer may be
incapable of sustainably supplying the required abstraction rate. 

7. There are a number of potential water quality pressures in the area which could
impact on groundwater quality including several primary treated sewage soakaways
and reportedly ( Ref 2) an area with possible land contamination issues to the west

of the hatchery building. 

5 Recommendations

WRU recommend: 

1. The applicant should submit a water features survey to a radius of 1200m around
the proposed abstraction location( s) in accordance with SEPA WAT-RM- 11 ( Ref 3) 

together with their application. 

2. Once all receptors within the water features survey radius have been identified and

characterised, potential impacts on them should be adequately assessed in
accordance with WAT- RM- 11. Should any unacceptable impacts be identified then
mitigating actions may be required e. g. moving the proposed abstraction locations
or changing abstraction rates. 

3. The applicant should be made aware of the risk of saline intrusion, and that

monitoring conditions are likely to be imposed via licence to confirm unacceptable

saline intrusion does not occur. These conditions are likely to include monitoring of
groundwater quality and abstraction rates, both during any pumping tests
undertaken and during ongoing operation. 

4. Abstraction from the bedrock aquifer would be considered preferable to abstraction

from the superficial aquifer in order to reduce saline intrusion risk. The orientation of

the fault system likely supplying any bedrock borehole may act to limit hydraulic
connection to saline coastal waters. 
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Appendix A Detailed WRU Review Notes

Al Environmental setting

The Lochailort hatchery is located at the head of the sea loch of Loch Ailort. The topography
of the area is fiat in the immediate vicinity of the site of the hatchery, however rises steeply to
the north and south to hills of several hundred metres elevation. To the east, the River Ailort

WBID 6993) and its tributaries drain Loch Eilt and the surrounding areas, flowing between

small rocky hills of around 100m elevation. The River Ailort flows around the north of the
hatchery site to discharge to Loch Ailort to the west. A preliminary LFE flow estimate on the
River Ailort at the hatchery weir indicates natural annual mean flows of approximately
4.24m3/ sec and Q95 of 0. 40m3 /sec (34, 000m3/day). 

Superficial deposits at the site of Lochailort Hatchery and the immediate surroundings are

mapped by the British Geological Survey as raised beach deposits of sand and gravel. To the
west, intertidal deposits are mapped at the head of Loch Ailort. To the immediate east, areas

of peat are mapped, which may be underlain by raised beach deposits. Bedrock geology
beneath the site is mapped as metamorphic rocks of the Upper Morar Psammite Formation

and the Lochailort Pelite Formation immediately to the east. Two major north- northeast to

south- southwest trending faults are mapped in the area, the first running immediately to the
east of the hatchery site and the second running parallel, approximately 350m further to the
east. 

The raised beach deposits are considered an intergranular aquifer of low to moderate

productivity. The psammite and pelite are considered fractured aquifers of very low and low
productivity respectively. Groundwater flow within the superficial aquifer is expected to be
westwards towards the coastline. Groundwater flow direction within the bedrock aquifer will

be influenced by fractures and other discontinuities and may be predominantly in the direction
of the mapped fault system. 

There is no superficial groundwater body mapped at Lochailort. The bedrock groundwater at
Lochailort falls within the Fort William groundwater body ( WBID 150696). Any sand and gravel

deposits directly overlying the bedrock would be considered a part of the bedrock groundwater
body. The Fort William groundwater body is currently ( 2017) at good quantitative status, 
however is at amber risk for saline intrusion due to other abstractions within the groundwater

body with saline risk ( not in the Lochailort area). There is currently no saline intrusion
monitoring ( electrical conductivity) in the groundwater body. 

A2 Proposed abstraction

The proposal includes a number of potential drilling locations of which ' Target 4' is the

preferred location. Target 4 reportedly has a yield estimate of 25m3/ hr ( 600m3/ day). The
current proposal is to supplement this with a borehole at ' Target 2' to provide the remainder

required to reach the desired 40m3/ hr ( Ref 1). Both Target 4 and Target 2 are proposed to be

installed into the superficial aquifer ( Ref 2). 

The proposed drilling locations are detailed below in Table 1( Ref 2): 

WRU Page 4 of 7 14/ 12/ 2018



Proposed groundwater abstraction, Lochailort Hatchery NHD/ 0173389

Table 1: Proposed drilling locations, Lochailort Hatchery ( Ref 1) 

Target Easting Northing NGR Aquifer Estimated Estimated Estimated Estimated
m) m) Casing Productive Yield Yield

Depth Section Uhr) m'/ day) 
m I mb I

1 176880 781775 NM 76880 Bedrock 20 24- 115 5000 120

81775

2 176894 781715 NM 76894 Gravel 16 3- 18 20000 480
81715

3 176773 781902 NM 76773 Bedrock 25 30- 130 6000 144

81902

4 176780 781890 NM 76780 Gravel 23 3- 23 25000 600

81890

5 176831 781977 NM 76831 Bedrock 30 30- 130 7000 168

81977

6 176830 781990 NM 76830 Gravel 27 3- 27 30000 720

81990

Applicant' s preferred locations shown in bold

A3 Screening tests

A3. 1 Surface water flow impact test

Based on a preliminary flow estimate the total proposed groundwater abstraction together with
the existing surface water abstraction represents < 10% of annual Q95 in the River Ailort. A
detailed surface water flow impact test will be undertaken at the time of application once

proposed abstraction locations are finalised. This preliminary assessment however indicates
it is unlikely the proposal would have any unacceptable impacts on flows in the River Ailort. 

The proposal is therefore considered likely to pass the surface water flow impact test. 

A3.2 Adequate resource test

The Fort William groundwater body covers much of Lochaber and has a total area of 2, 300km2

and an estimated recharge of 4x101m3/ year. Existing abstraction from the groundwater body
is less than 1 % of estimated recharge. The proposed abstraction would have negligible impact

on the water balance for the groundwater body and the abstraction to recharge ratio would
remain at less than 1%. The proposal would therefore pass the adequate resource test. 

A3. 3 Other nearby receptors test

The applicant would be required to submit a water features survey to a radius of 1200m around
the proposed abstraction location( s) in accordance with SEPA WAT- RM- 11 ( Ref 3). 

Preliminary information collated by WRU indicates there are a number of existing abstractions
within the radius together with other water features. 

Information available from CLAS indicates that there are two CAR registered / licenced

abstractions within 1. 2km of the site, the first associated with the hatchery itself, from the River
Ailort ( 3, 024m3/ day, CAR/ L/ 1024869, location code 365249) and the second Lochailort Hydro
from the Allt a' Bhuiridh approximately 1. 2km to the southeast ( 123,638m3/day, 
CAR/ L/ 1105893, location code 489600). 
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There are a number of private water supplies ( PWS) recorded in DWQR ( Drinking Water

Quality Regulator) data within 1. 2km of the site. 

The western boundary of the Moidart and Ardgour SPA ( UK9020305) lies adjacent to the site
however it is understood that this area does not include groundwater dependent water

features'. 

Non -designated wetland areas may be present within the survey radius, particularly in the
area of marshy ground to the east of the site. It may be necessary to consult SEPA ecology
to determine if any groundwater dependent wetlands are present. 

Further information is required to determine if the proposal would pass the other nearby

receptors test. 

Once all receptors within the water features survey radius have been identified and
characterised, potential impacts on them should be adequately assessed in accordance with

WAT- RM- 11. Should any unacceptable impacts be identified then mitigating actions may be
required e.g. moving the proposed abstraction locations or changing abstraction rates. 

A3. 4 Saline intrusion test

Ground elevation at all of the proposed drilling locations is 5- 8maOD ( metres above Ordnance
Datum). The normal tidal limit ( NTL) on the River Ailort as it discharges to the loch lies just

150m to the north of the hatchery building. The proposed drilling locations lie 100- 300m from
mean high water springs ( MHWS). At the abstraction rates proposed, all of the proposed

drilling locations lie within saline risk zones for both the gravel and the bedrock aquifers. It is
possible that the proposed abstraction could result in saline intrusion to the groundwater body

and a risk of deterioration. The proposal would therefore fail the saline intrusion test. 

The applicant should be made aware of the risk of saline intrusion, and that monitoring

conditions are likely to be imposed via licence to confirm unacceptable saline intrusion does
not occur. These conditions are likely to include monitoring of groundwater quality and

abstraction rates, both during any pumping tests undertaken and during ongoing operation. 

An electrical conductivity ( EC) trigger level may need to be set to protect groundwater body
status. The default trigger level would be set at the EC threshold for amber risk to the

groundwater body of 800pS/ cm. It is possible that as the requirement is for fresh water for the
hatchery, the intrusion of saline water may render the supply unusable. The threshold for use
may be lower than the amber risk threshold for saline intrusion. 

Abstraction from the bedrock aquifer would be considered preferable to abstraction from the

superficial aquifer in order to reduce saline intrusion risk. Supply to any bedrock borehole in

the area would likely be predominantly via the north- northeast to south- southwest trending
fault system. The orientation of this fault system, extending inland to the north and parallel to

the coast to the south ( but offset 0. 5- 1km), would likely limit hydraulic connection to saline
coastal waters. 

https:// sitelink. nature. scotisite/ 10115
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A4 Other information for Regulatory Services

Based on mapped geology and topography, the extent of the superficial aquifer at Lochailort

is limited, and estimated to cover an area of only some 40ha. The local groundwater recharge
based on SEPA data is expected to be around 740mm per annum; therefore approximately

300, OOOm3/ yr ( equivalent to an average of 810m3/ day) would be expected as direct recharge
over the whole area of the aquifer. Although there may be other inputs to the superficial aquifer

e.g. infiltration of run- off from the surrounding area at the aquifer margins) this indicates that
abstraction of 975m3/ day may not be sustainable. 

A number of CAR registered private sewage discharges are noted in the area to both surface

water courses and indirectly to groundwater via soakaways. These discharges may have a
local impact on groundwater quality. 

The report submitted ( Ref 2) indicates the area was used as a military camp in the past ( no
dates specified) and that there may be local land contamination issues relating to this land
use. Limited information is supplied however it is understood that contamination risks are

focused on an area to the west of the hatchery building which is currently avoided by all
proposed drilling locations. 
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