
Port Charlotte Feasibility Study: Ground and water source heat pumps  
GeoAtlantic Project / Islay Energy Trust, Updated October 2019 

The potential use of ground and water source heat pumps on Islay 

Outline feasibility study: Replacement of heating and hot water systems in the 

Hostelling Scotland building at Port Charlotte 

Executive Summary 

This report summarises the research undertaken by Islay Energy Trust (IET) into replacing the outdated heating and hot water 

systems in the Hostelling Scotland building in Port Charlotte on Islay.  After assessing the system requirements, ground and 

water source heat pumps were identified as the mostly appropriate options for providing reliable, low maintenance heating and 

hot water to both properties within the building, whilst also meeting the aims of reducing operating costs and the carbon 

footprint of the organisations involved. 

Funding was made available as part of the GeoAtlantic Project  to examine the feasibility of installing a ground or water source 

heat pump system and IET undertook research into this area in early 2019 with assistance from technical partners on the 

GeoAtlantic Project and heat pump and marine contracting specialists. 

The research considered extracting low grade heat from the ground, a small river, and the sea in a system using closed and open 

loops, and converting this to usable heat via heat pumps. The use of the river was discounted at the initial high-level options 

appraisal stage due to an insufficient flow rate.  Both a horizontal ground loop and a sea-based open loop system were also 

discounted at this stage based on the lack of land and the cost respectively.  

Further scoping and outline design work was conducted on the feasibility of two closed loop systems which passed the initial 

appraisal stage - a vertical ground loop system and a water loop system installed on the seabed in Lochindaal.  This stage called 

on expertise from a range of sources to explore the work required for each installation; indicative costings; potential savings / 

income; and any additional factors to consider. 

The research concluded that the most viable option for development would be a water source system extracting heat from 

Lochindaal via a closed loop.  Indicative costings, estimating the likely maximum cost of installing the system covering the whole 

building, including internal fit out, are in the region of £129,000.  Due to the requirement to over-size the sea loop for 

robustness, there would be potential to connect further properties to the loop with no additional cost for the shore-side works. 

A breakdown of potential costs and income from an installation covering the whole hostel building over 20 years (including 

income from the Non Domestic Renewable Heat Incentive) shows a potential return on investment of 39% (£61,154) for a whole 

building installation once maintenance costs are taken into account, and potential annual savings of £1,380 on the electricity 

bills for the hostel space alone.  

It should be noted that all calculations are for guidance only and further detailed analysis will be conducted if any installation 

progresses.  It is anticipated that this may further reduce installation costs. 

This research was presented to the community in two information sessions in the summer of 2019 and feedback indicates that 

there would be support for an installation alongside possible interest in widening the scope to a small village heat network.  

Whilst it has not been possible to progress to installation stage as part of the GeoAtlantic project, IET continue to support the 

community in examining opportunities to process the installation and are proactively sharing the lessons learnt from the study 

with others in order to promote the consideration of ground and water source heat pumps for remote coastal areas.  

Kirsten Gow, Project Co-ordinator – GeoAtlantic Project 

Islay Energy Trust, June 2019 
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1 Background 

In 2018 the Islay Natural History Trust (INHT) approached Islay Energy Trust (IET) for information and advice about 

making their visitors centre in Port Charlotte more energy efficient in order to: 

• provide a better experience for visitors;  

• allow the trust to develop the scope of their work with the public; and  

• heat the space to an adequate temperature whilst minimising their impact on the environment, in line with 

the ethos and aims of the trust. 

With INHT’s permission, IET made contact with Hostelling Scotland (HS), as landlords of the space and operators of 

the hostel housed within the same building, in order to clarify what permissions would be required if INHT wanted to 

make improvements to their space.  During these discussions IET identified that the hostel was heated by outdated 

storage heaters and HS indicated that they would be happy for IET to explore options for the replacement of these in 

a feasibility study covering the whole building. 

1.1 The building 

A general survey of the building and surrounding area was carried out in February 2019 by Islay Energy Trust 

detailing the build type, measurements, current heating / hot water system, and situation of the property (see 

appendix 1 for full data report). 

 In summary, the building is a two-storey, ex distillery warehouse located on the banks on Lochindaal.  The building 

has been converted and the first floor is now used as a hostel space, with manager’s flat; and the ground floor is 

used as a visitors centre for the Islay Natural History Trust, with some additional storage for the hostel.  The building 

is currently heated by a mixture of storage and electric panel heaters with hot water provided by immersion tanks 

and on-demand water heaters. There is some evidence of damp in areas which are not currently adequately heated. 

The building is surrounded by garden on two sides, and the property boundary is directly adjacent to a small river 

and the shore.  

The information gathered in the general survey was used to provide information and advice on options for improved 

insulation, energy efficiency and heating.  
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2 High-level options appraisal 

2.1 System requirements 

As part of initial discussion with HS and INHT, the heating needs of the organisations were explored in terms of both 

general heat demand and of the wider requirements of the system, including operating costs and maintenance 

requirements.  Both organisations were keen to look at the use of renewable energy to reduce their carbon 

footprint. 

2.2 Heating options   

Based on feedback from the partners at the early stages of the project, the following options were considered and 

the conclusion drawn that there was a clear case for investigating the use of heat pumps to provide heat and hot 

water to the building. 

Fuel source Potential Conclusion 
Gas This system could theoretically provide heating via a 

wet radiator system and hot water via gas boilers.  
However, the system would rely on bottled gas due 
to off-gas-grid location. Though the price of gas is 
currently low, market fluctuation is exacerbated on 
the island due to the fact there is only one bottled 
gas supplier. 

Discounted due to requirement for additional 
work in terms of ongoing monitoring of the 
supply; the potential for price fluctuation; and 
the environmental impact of burning fossil fuels. 

 

Oil This system could provide heating via a wet radiator 
system and hot water via gas boilers.  Though the 
price of oil is currently low, market fluctuation is 
exacerbated on the island due to the fact there is 
only one oil supplier. 

Discounted due to potential for future price 
fluctuation and the environmental impact of 
burning fossil fuels. 

Electricity This system could provide heating via upgraded, 
more efficient storage and panel heaters or a wet 
electric system, with hot water provided via 
immersion tanks.  Costs could potentially be reduced 
by using electricity generated from renewable 
sources on-site. 

 

Wet electric system discounted due to high 
running costs.   

Potential for on-site electricity generation 
limited due to land available and location in a 
conservation village. 

Storage heater upgrade discounted due to 
organisation desire to reduce electricity 
consumption / carbon footprint. 

Heat pumps This system could provide heating via a wet radiator 
system and hot water tanks fed by heat pumps.  
There would be a need for annual servicing but no 
fuel monitoring requirement. Use of renewable heat 
could reduce fuel bills and carbon footprint. 

The potential for savings, low maintenance 
requirements and reduced energy bills / carbon 
footprint indicates a case for further exploration 
of heat pump systems. 

Biomass This system could provide heating and hot via a wet 
radiator system and hot water tanks fed via an 
automated biomass boiler using chips or logs.  Islay 
currently lacks a reliable wood fuel supply and prices 
here tend to be higher than the mainland. 

Discounted due to lack of reliable fuel supply on 
the island, fluctuating timber prices and the 
work involved with ongoing fuel monitoring / 
maintenance of the system. 

Solar 
thermal 

The system could potentially provide some of the hot 
water needs for the building but does not tackle the 
wider heating needs.  

Discounted due to lack of heating option; likely 
additional work required to strengthen the roof; 
and likely planning restrictions due to location in 
a conservation village. 
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2.3 Potential heat pump options 

Heat pumps were identified as having potential for meeting the requirements of the building and the organisations’ 

desire for effective heating with lower bills and a smaller carbon footprint.  Both parties were keen to explore the 

feasibility of using heat pumps to provide renewable heat for the building.   

Air source heat pumps were deemed unsuitable for the location due to the fact that the installation would be 

directly adjacent to the shore and therefore exposed to air with high levels of sea salt, increasing the likelihood of 

corrosion and giving the potential for higher maintenance requirements.  In addition, air source heat pumps 

generally run at a lower coefficient of performance than ground or water source heat pumps and are, therefore, less 

effective in reducing energy bills and carbon footprint. 

It was therefore decided to concentrate on the potential of ground and water source heat pumps and the 

information obtained from the general survey (appendix 1) was provided to heat pump specialists who worked with 

IET to establish the heat requirement for the building and determine the outline feasibility for heating and hot water 

systems for the building served by: 

• a closed loop ground source heat pump; 

• an open loop water source heat pump fed by the river / sea; 

• a closed loop water source heat pump fed by the river / sea. 

Further specialist input was required to establish the work needed for sea-fed installations, and IET worked with the 

heat pump specialist and a marine contractor with experience of working on similar installations to assess the 

technical feasibility of this. 

The information obtained from the general survey, along with information for a variety of other sources, was used to 

conduct desk-based analysis to examine the potential of three different systems. 

2.3.a Option 1 – Closed loop ground source 

In usual circumstances there are two main ways to extract heat from the ground – horizontally and vertically.   

For the former, trenches are dug, 1.2m wide and 1.2m deep and 50-100m long. The number / length of the trenches 

equates to the heat demand required, the more heat required the more trenches required. Circular coils of pipes 

often called ‘slinkies’ are laid in these, filled with an anti-freeze solution, and covered over with earth. The slinkies 

act as a heat collector, absorbing the heat from the ground.  Once installed they are passive below ground, but 

obviously there is a requirement for a large area of real estate for the initial install.  

The requirement for a large surface area can be mitigated by extracting heat vertically, by drilling bore holes to 

house the closed loop of pipe.  The depth and number of boreholes required depends on the amount of heat to be 

extracted, the geology beneath the ground and the conductivity of that geology.   

Suitability of the site 

Using satellite imagery it was determined that the use of horizontal ground source (slinkies) should be discounted 

due to the size of the available land owned by /available to the hostel. 

There are several ground source heat pump installations on Islay currently utilising vertical boreholes for commercial 

and domestic heat and hot water, though none known within the vicinity of the hostel building. Basic research 

indicates that the expected geology at Port Charlotte is: 
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• till and morainic deposits - clay, sand and gravel – about 2m deep 

• Octofad sandstone formation - metasandstone - to depth 

The heat pump specialists noted that there are are very few records to go by on the island and that they would 

recommend more of a detailed look if boreholes are to be used for this project.  Furthermore they state that they 

have used 2.3 W/mK for the conductivity at this point and do not anticipate issues with groundwater or mining to 

reports. 

Verdict 

A horizontal ground loop was deemed unviable due to the space available.  However, initial investigations indicated 

a case for further exploration of a vertical ground source system using boreholes.  

2.3.b Option 2 – Open loop water source 

Heat can be extracted from bodies of water via open or closed loop systems.  An open loop system physically 

extracts the water from the environment and runs this through a heat exchanger to extract and convert the low-

grade heat from the water before returning it back to the river or loch. 

Due to the corrosive nature of sea water, more expensive heat exchangers would be required to extract the heat 

from the sea than would be required for an open loop being fed by fresh water. 

Suitability of the site 

The small river and the sea loch adjacent to the property boundary could both, theoretically, be used as a heat 

source in an open loop system.  However, this option, whilst technically efficient, requires relatively high flowrates of 

water. Fresh water can become sensitive at low temperatures where the heat extraction starts to freeze the 

incoming water if its own temperature drops to 4 degrees or below.  Flow rates would need to be above 300L/min to 

maintain a flow temperature above 4 degrees.  It appears unlikely that the adjacent river would be able to provide 

the flow rate required on a consistent basis. 

The advantages of a system designed to extract water from the sea loch rather than the river is that there is access 

to enough depth, and the natural movement of the sea means there are no issues with flow rate.  The sea could 

therefore potentially be used for an ‘open loop’ water system, whereby sea water is pumped from a suitable 

location that will be permanently below the surface of the water (even at the lowest tide).  This option is technically 

efficient and UK seawater stays at a relatively constant temperature year round.   

However, the moveable nature of the seabed, along with complications around locating the water extraction point 

(and, to a lesser extent, the reinjection point) to avoid fouling or destruction, would suggest that the implementation 

and civil engineering costs would make the project unviable.  In addition, the open loop nature of the system can 

mean greater servicing requirements due to the potential for extracting debris along with the water, and the need to 

keep the inflow and outflow areas free of blockages. 

Verdict 

An open loop system fed by the river is not technically feasible and an open loop system fed from the sea loch is 

unlikely to be financially viable at this stage. 

2.3.c Option 3 – Closed loop water source 

As opposed to the open loop system, a closed loop system does not extract any water from the river or loch but 

instead relies on pipework installed in the flowing water which absorbs low-grade heat and carries this to the heat 
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exchange unit. Traditionally ‘pond mats’ are installed in the water, with coils of pipework attached to them in a 

design which echoes the coils used in horizontal ground source heat pump installations. 

This option is slightly less efficient in transferring heat than an open loop system and it still requires relatively good 

flow rates to transfer enough heat, but offers greater security in colder temperatures with regards to freezing (the 

pond mats contain a non-toxic Glycol antifreeze) and has less potential issues with fouling due to the fact nothing is 

being extracted from the environment. 

Although the heat collector pipework is passive, the dynamic sea-bed environment means that extra consideration 

needs to be given to securing the loop.  A sea-bed loop will also require higher maintenance than would be required 

from a ground loop to ensure it remains secure and uninhibited, with annual maintenance for the first three years 

whilst the system ‘settles’, dropping to once every three years following this.  

Suitability of the site 

The river adjacent to the building is unlikely to be able to provide the depth and flow rates needed to provide year-

round consistency for the system. 

Being directly adjacent to the shoreline there is strong potential for extracting heat from Lochindaal.  However, 

whilst the sea provides for boundless supply of low grade heat year round, it also provides some challenges including 

tides and storms, as well as seaborne vegetation and organisms that like to grow on sub-sea structures.  It is noted 

that there is some specialist marine expertise within Argyll which could be applied these challenges – looking, for 

example, at the installation and maintenance of distillery outfall pipes and fish farms. 

Verdict 

A closed loop system fed from the river is not technically feasible due to estimated flow rates.  However, there is a 

case for further exploration of a closed loop system fed from the sea loch, with expert advice required from a marine 

contractor with local knowledge. 

2.4 Summary of high level options appraisal 

Using the information gathered in this initial appraisal stage, open loop systems and the use of the river as a heat 

source were discounted.  IET continued to work with the heat pump specialist and engaged the services of marine 

contractor with local knowledge to assess the outline requirements, scope of work and ballpark costings for the 

remaining options, namely: 

• a closed loop ground source heat pump utilising vertical boreholes; 

• a closed loop water source heat pump utilising the sea. 
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3 Further scoping of potential options 

After establishing that the ground sourced closed loop and sea sourced closed loop options warranted further 

scoping, IET worked with heat pump specialists and a marine contractor with local knowledge to assess outline 

design requirements, costings and potential Renewable Heat Incentive (RHI) income for each option, and to identify 

any other relevant factors such as licencing and permissions. 

3.1 Internal works 

The internal works (from the heat pump onwards) are determined by the building’s heat demand and so will remain 

static regardless of the heat extraction system. 

Scope of works 

A basic analysis of the outline design indicates that the internal works required would include: 

• detailed design work ensuring compliance with all system design requirements of MCS, including room by 

room heat loss calculations in accordance with EN12831, heating system design and radiator sizing; 

• removal and disposal of existing system; 

• installing heat pumps with factory-fitted electric meters as per the requirements of non-domestic RHI; 

• installing new internal space heating system including radiators, TRV’s, fan coil units, pipework, expansion 

vessel, valves, dial thermostat, space heating programmers and other equipment as required; 

• installing unvented hot water cylinders complete with immersion heaters on manually operated switches for 

emergency back-up; 

• making good to walls and ceilings as required; 

• system commissioning and MCS certification (required for RHI registration). 

A list of areas specifically excluded from the work plan / indicative costs is available in appendix 2. 

System design 

Heat demand for the building was calculated by the heat pump specialist, using the data provided by IET, with a 

recommendation that the INHT space is served by a 24kW heat pump with a single 300L hot water cylinder; and that 

the hostel space is served by two heat pumps with a combined capacity of 34kW, and two 300L hot water cylinders.   

Early indications show that around 40 radiators at 600x1400mm will be needed to supply the heat demand for the 

building, as opposed to the current 31 heaters, however, there is flexibility in this number / size and the final design 

of the system would be based on the size and the layout of each individual space (for example – a smaller radiator 

for a small space, or two smaller radiators instead of one larger radiator, as appropriate). 

Indicative costings  

Indicative costings are provided solely for the purpose of understanding the likely maximum cost of installing the 

system.  Any work would be put out to tender and it is anticipated that there would be an opportunity to reduce 

costs as the design is refined. 

Indicative costings were broken down to show the cost for installing the system in the entire building, and by each 

separate space.  If both sections of the building were to be stripped of their current systems and fitted with a new 

heat-pump system, the internal fit out would cost on the region of £98,000.  If only one section of the building were 

to go ahead the costs would be: 
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• Hostel space only – c. £69,000  

• INHT space only – c. £37,000  

In terms of ongoing maintenance, it is anticipated that the system will require inspection, cleaning and minor 

maintenance annually at a cost of around £400/year. 

3.2 External works: Vertical ground source closed loop 

Although each installation differs due to factors such as the geology and building type, vertical ground source 

systems using boreholes are not uncommon (we are aware of three such installations already on Islay) and the 

technology and processes which could be used for this installation are fairly well defined.   

Scope of works 

A basic analysis of the outline design indicates that the external works required for a vertical ground source closed 

loop system would include: 

• detailed design work including geology study and borehole design and layout; 

• drilling of boreholes and all associated ground works; 

• supply and installation of ground side primary district distribution system to the building, including filling the 

system with an appropriate concentration of anti-freeze. 

A list of areas specifically excluded from the work plan / indicative costs is available in appendix 2. 

System design 

The outline system design is based on existing borehole fed ground source heat pump installations where an 

antifreeze solution is pumped through pipework installed within boreholes drilled into the land adjacent to the 

hostel building, collecting low grade heat which is then converted into useable heat using a heat pump. 

Indicative costings  

Indicative costings are provided solely for the purpose of understanding the likely maximum cost of installing the 

system.  Any work would be put out to tender and it is anticipated that there would be an opportunity to reduce 

costs as the design is refined. 

Indicative costings for the external works show the cost for installing the system in the entire building.  If the loop 

were to feed both sections of the building it is anticipated that external works would cost on the region of £85,000.   

Whilst costs would likely reduce if only one section of the building was to be served by the system, the costings for 

the basic level of ground work required for any installation account for a large percentage of the costs.  This means 

that the marginal costs or savings for adding or removing capacity will not be in direct proportion to the size of space 

served.  For the purposes of the report we have made a general estimate that, if only one section of the building 

were to be served by the loop, external works would cost in the region of £70,000.  

In terms of ongoing maintenance, it is anticipated that this will be minimal with an estimated average annual cost of 

around £100/year. 

3.3 External works: Sea sourced closed loop 

Although they have the strong potential for providing low grade heat to properties in coastal areas, sea sourced 

systems are still relatively uncommon in the UK. However, the infrastructure and licencing required for such a 

system have much in common with other works regularly carried out on local coastlines such as the installation of 
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distillery outfall pipes and securing fish farm infrastructure in exposed areas.  Given this, we have worked with a 

local marine contracting specialist for advice on system design and anticipated costing and timescales.  The full 

technical report from the marine contractor contains considerable detail and is available on request. 

Scope of works 

A basic analysis of the outline design indicates that the external works required for a water source closed loop 

system installed in Lochindaal would include: 

• detailed site investigation and design work including seabed survey; 

• gaining appropriate licences; 

• installation of pipework on land and foreshore to access Lochindaal, tested to 16 bar for structural integrity, 

anchored below mean high water springs level and insulated on the return loop ; 

• installation of pipeline on the sea bed, tested to 16 bar for structural integrity, trenched to protect it from 

biofouling, wave impact and vessels anchoring; and anchored using stud-link chain; 

• installation of seabed mounted manifold, mounted on a precast concrete anchor block set on the seabed; 

• installation of a seabed mounted heat exchanger array, secured via precast concrete anchor block set on 

seabed and fitted with a top cover plate to minimise growth of kelp, etc; 

• installation of a navigation marker buoy; 

• construction of a join-in manhole to connect to internal works. 

A list of areas specifically excluded from the work plan / indicative costs is available in appendix 2. 

System design 

The outline system design is based on existing water source heat pump installations in fresh water locations with 

additional attention paid to the requirement to secure and protect the system in the open sea.  Similarly to the 

closed ground loop, antifreeze solution is pumped through pipework which is laid in Lochindaal, collecting low grade 

heat which is then converted into useable heat using a heat pump. 

The infrastructure has been robustly designed by a marine contractor with local knowledge and extensive experience 

of working on installations with similar requirements such as distillery outfall pipes, fish farm infrastructure, 

moorings and pontoons. The design specifically targets the need to reduce the risks associated with open-sea 

installations and so uses larger pipework than strictly required.  This means that the heat extraction potential is 

significantly higher than required for the building in question, providing scope for further local installations if 

appropriate. 

The outline design allows for a 30-year life span for the system. 

Indicative costings  

Indicative costings are provided solely for the purpose of understanding the likely maximum cost of installing the 

system.  Any work would be put out to tender and it is anticipated that there would be an opportunity to reduce 

costs as the design is refined. 

Indicative costings for the external works show the cost for installing the system in the entire building.  If the loop 

were to feed both sections of the building it is anticipated that external works would cost on the region of £31,000.   

Whilst costs would likely reduce if only one section of the building was to be served by the system, the costings for 

the basic level of ground work required for any installation account for a large percentage of the costs.  This means 

that the marginal costs or savings for adding or removing capacity will not be in direct proportion to the size of space 



Port Charlotte Feasibility Study: Ground and water source heat pumps  
GeoAtlantic Project / Islay Energy Trust, Updated October 2019 

served.  For the purposes of the report we have made a general estimate that, if only one section of the building 

were to be served by the loop, external works would cost in the region of £28,000.  

In terms of ongoing maintenance, it is anticipated that the system will require inspection, cleaning and minor 

maintenance annually for the first three years at a cost of £1,200/year, after which time this will only be required 

once every 3 years, reducing the cost to £400/year. 

4 Costs 

4.1 Cost comparison 

Despite higher ongoing maintenance costs, the cost comparisons below indicate there is a clear financial benefit to 

opting for a water source system over a ground source system. 

Indicative costings / return for a closed loop ground source system 

  Whole building Hostel only INHT only 

External works / licences £85,646 £70,000 £70,000 

Internal works £98,000 £69,000 £37,000 

Total installation cost £183,646 £139,000 £107,000 

        

External maintenance costs (over 20 years) £2,000 £2,000 £2,000 

Internal maintenance costs (over 20 years) £16,000 £8,000 £8,000 

20 year cost (installation + maintenance)  £201,646 £149,000 £117,000 

        

Total anticipated RHI income £216,394 £127,749 £88,644 

Simple benefit (RHI less gross cost) £14,748 -£21,251 -£28,356 

 

Indicative costings / return for a closed loop water source system 

  Whole building Hostel only INHT only 

External works / licences £30,840 £28,000 £28,000 

Internal works £98,000 £69,000 £37,000 

Total installation cost £128,840 £97,000 £65,000 

        

External maintenance costs (over 20 years) £10,400 £10,400 £10,400 

Internal maintenance costs (over 20 years) £16,000 £8,000 £8,000 

20 year cost (installation + maintenance)  £155,240 £115,400 £83,400 

        

Total anticipated RHI income £216,394 £127,749 £88,644 

Simple benefit (RHI less gross cost) £61,154 £12,349 £5,244 
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5 Potential savings and income 

5.1 Electricity use and savings 

Heat pumps extract low grade heat from the environment and require a small input of electricity in order to convert 

this to useable heat.  For the purposes of this report we have assumed that the system will have an average 

coefficient of performance (CoP) of 3, meaning that for every kWh electricity used, 3 kWh of heat is produced.  This 

is a fairly conservative expectation for ground source heat pumps, however there is potential for greater efficiency 

and we are aware of a water source heat pump installation in Argyll with a confirmed CoP of 4.5. 

Information provided by Hostelling Scotland indicates that in 2017/18 they used around 85,000kWh electricity for 

the hostel section of the building, at a cost of £7,530.  Although some of this will cover the use of cookers, tumble 

driers, lights, showers, etc, we have made an estimate that, given reliance on electricity for heating and hot water 

and the size of the space, around 70% / 59,500kWh / £5,271 of this usage covers the heating and hot water 

requirement for the hostel section only. 

Based on a CoP of 3, and using the data gathered from the general survey, it is anticipated that a system providing 

heat and hot water to the whole building will use around 37,208kWh of electricity a year.  Using the peak rate of 

14.939p/kW which Hostelling Scotland was paying in 2017/18, this would bring the annual cost of electricity for 

running the system for the whole building to £5,559. 

Making an assumption, due to size and type of activity, that the hostel space accounts for 70% of the building’s 

energy use, the electricity cost of running a system for the hostel with an average CoP of 3 and with a unit price of 

14.939p/kWh would be £3,891p.a. – an estimated saving of £1,380p.a. 

It should be noted that these calculations are based the assumptions stated above which have included the use of 

2017/18 electricity prices to allow for a direct comparison. Further analysis of the potential saving will be available at 

detailed design stage. 

5.2 Renewable Heat Incentive income 

Alongside the potential for savings, a certified heat pump installation can also generate income from the Renewable 

Heat Incentive (RHI).   

For a commercial building, the non-domestic RHI can provide a 20-year income stream for ground and water source 

heat pump installations. The RHI is paid based on the metered heating and hot water output of all the installed heat 

pumps in the building. 

The expected tariff rates from April 2019 (the tariff expected to apply once the systems have been commissioned) 
have been assumed as follows: 

• Tier 1 (first 1314 operational system hours):  9.59p/kWh (i.e. current tariff of 9.36p/kWh increased by 2.5% 
to reflect the annual change in the tariff in line with the CPI) 

• Tier 2 (additional hours thereafter):  2.86p/kWh (i.e. current tariff of 2.79p/kWh increased by 2.5% as above) 

To estimate the RHI income, our heat pump specialist has calculated the maximum Tier 1 heating and hot water 
output for the proposed heat pumps. This equates to 111,624 kWh/year. The estimated RHI income over 20 years  
(assuming a 2.5% year-on-year increase in line with the CPI) is therefore: 

• £216,556 for the building as a whole; 

• £127,749 for the hostel space only; 

• £88,644 for the INHT space only. 
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Please note that the current RHI scheme closes to new applicants on 31st March 2021. Therefore, in order to be 
eligible for the RHI all systems must be installed and commissioned and the RHI applications submitted prior to this 
date. 

6 Risks 

A high level appraisal of the potential risks of the project is detailed below. 

Risk Mitigation 

Installation cannot complete 
within the deadline for 
applications for the RHI. 
 

RHI applications on fully commissioned systems must be made by March 
2021.  Missing this deadline would make the project unviable unless there is 
a suitable replacement support vehicle in place by this time. 
 

Project delays due to planning and 
licencing. 
 

As the building is in a conservation village, INHT has already submitted a pre-
planning enquiry to Argyll and Bute Council noting their intention to pursue a 
number of upgrades to the building, including the installation of a heat 
pump.  This does not commit INHT to any installation at this stage but should 
help speed up the process of obtaining any necessary permission if the 
installation is to go ahead. 
 
We have been assured by specialists that it is possible to obtain all necessary 
permissions and licences within the required timescales.  However, this work 
would be prioritised if the installation was to go ahead so that we maximised 
the timeframe for dealing with any issues. 
 

Local opposition to the 
installation. 

Whilst there has been some initial contact with users of the bay, the full 
scope of the research has not been fully publicised until now as it was felt 
that it was important to be able to understand what was feasible and provide 
a good level of detail about any proposed installation to local people in order 
to be able to intelligently answer any questions they may have and quickly 
dispel rumours. 
 
Basic information about the research has been published in the Ileach (Islay’s 
local newspaper) and research outcomes of this feasibility study were 
presented to the community at an event at the Islay Nature Centre on 23th 
July 2019. Initial public reaction to the research incdcated support for further 
exploration of this area, including the potential for widening out the scope of 
the project.   
 
If the project were to progress local involvement is crucial and a multi-
pronged community engagement strategy should be adopted to ensure that 
communication with the community remains at the heart of the project as it 
develops. 
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7 Progressing the project 

An initial version of this report was be shared and discussed with Hostelling Scotland and the Islay Natural History 

Trust to assess the desire and potential for proceeding with an installation within the required timescales.   

Unfortunately, the we have been unable to progress this project beyond feasibility stage in the timescales of the 

GeoAtlantic Project.  However, INHT remain keen to look at the potential of heat pumps to heat their building and 

feedback from events run in the community has indicated that there is an openness to exploring a system which 

would serve other buildings in the village in a small heat network. 

IET continues to work with local people to explore the potential in this area and, since much of the knowledge 

gained from this process is transferrable, the Trust has been actively sharing these learnings with other groups which 

may be interested in developing their own systems in order to promote the use of ground or water source heat 

pump systems in remote coastal areas.  Whilst it is unlikely that any installation will now be completed within the 

timeframe of the GeoAtlantic project, IET intends to continue to support community groups wishing to explore this 

area and is open to considering applications for partnership funding via the Islay Energy Community Benefit Fund. 

Further information and technical reports and any updates can be found at: 

https://islayenergytrust.org.uk/geothermal-and-heat-pump  

  

https://islayenergytrust.org.uk/geothermal-and-heat-pump
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APPENDIX 1 

Building data: Youth hostel building, Port Charlotte, Isle of Islay 

Data collected: February 2019 

Please note:  the measurements given in this report are approximate 
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1 Position 

The youth hostel building, housing the Hostelling Scotland youth hostel and the Islay Natural History Trust visitors 

centre, is situated in Port Charlotte, a village on the western side of Lochindaal on the Isle of Islay, just off Scotland’s 

south western coast. 

Within the village, the building sits adjacent the shore line in a relatively sheltered small cove which is afforded 

additional protection from a stone built pier to the south.  The property itself sits around 9m from the shoreline and 

adjacent to a small river.  
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2 Construction and insulation 

Built in the 1800s as a distillery warehouse with two floors. The walls are constructed of local stone and lime mortar 

and are 62cm thick. 

The roof is made up of three ridges.  It is understood that the roof was constructed without the use of felt, and it is 

assumed that the tiles are fixed directly to the timber sarking. 

There is no internal or external wall insulation.  There is between 4-6inches of glass wool loft insulation. All standard 

windows are currently single glazed and roof lights are double glazed. 

The buildings shows clear signs of dampness on the ground floor. 

The ground floor consists of several large spaces, with internal pillars supporting the upper floor.   
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3 Islay Natural History Trust Space 

The Islay Natural History Trust (INHT) visitors centre is located in the central and eastern section of the ground floor 

of the building, accessed via a glazed door on the south side of the building. (see floor plan at the end of this report)  

The space is made up of a display area and shop space, office, library, ‘laboratory’ / living display area, multipurpose 

lecture hall, classroom and toilets.  

There is an additional access to the space via two fire doors on the north side of the building. 

The eastern side of the building, housing the office, library and laboratory, faces Lochindall and is around 9m from 

the shoreline at its furthest point. 

The western 1/3rd of the building is a storage space for the hostel.  This is a basic, unheated enclosed space with 

lighting and three original window openings to the west, which are presently boarded up. There is a dividing wall of 

breezeblocks between the INHT space and the store, though we have been unable to confirm whether this is a single 

wall, or a double wall with cavity. 

3.1  Electricity supply 

The INHT centre has its own electricity supply which comes via the south wall of the office space, where the fuse box 

for the INHT space is also situated. 

3.2 Heating and hot water 

The space is heated using a mixture of night storage heaters and electric panel heaters.  

The space is served by three on-demand water heaters.  Two of these are understood to be operational – one 

serving the sink in the lecture room / hall and one serving the sinks in the laboratory space. The on-demand water 

heater in the toilets is currently out of use.  
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3.3 Room data 

Display area and 
shop 

Dimensions 850x800 x 325cm high 

PLUS 

350x200cm x 325cm high 

Windows / doors 1x  70x100cm single glazed 

1x glazed external door in southern wall 

External walls Partial – see plan at the end of this report 

Sinks 0 

Heaters 1 Heat Store storage heater 94x62cm 
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Office Dimensions 630x350cm x 325cm high 

Windows 2x  70x100cm single glazed 

External walls 2 

Heaters 1 Heat Store storage heater 94x62cm  

Plus one portable 1KW oil-filled radiator 

 

  

 

Library Dimensions 630x350cm x 325cm high 

Windows 1x  70x100cm single glazed 

External walls 1 

Heaters 1 Heat Store storage heater 94x62cm  
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Laboratory Dimensions 1060x630cm x 325cm high 

Windows / doors 3x  70x100cm single glazed 

1x timber fire door in northern wall 

External walls 2 

Sinks 3 – served by a single on-demand hot water unit. 

Heaters 1 Dimplex storage heater 100x62cm  
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Lecture room / 
hall 

Dimensions 718x1080cm x 325cm high 

PLUS 

316x130cm x 325cm high 

Windows / doors 1x  70x100cm single glazed 

1x timber fire door in northern wall 

External walls 1 

Sinks 1 – served by an on-demand water heater. 

Heaters 4 electric panel heaters each 100x40cm 
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Classroom Dimensions 340x270cm x325cmhigh 

Windows / doors 0 

External walls 0 

Sinks 0 

Heaters 0 

 

 

Toilets Dimensions 367x300 x 325cm high 

Windows / doors 1x  70x100cm single glazed 

External walls 1 

Sinks 1 with on-demand hot water (not working?) 

Heaters 1 electric panel heater 100x40cm 
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4 Youth Hostel Space 

The main Youth Hostel (YH) space is located on the first floor of the building, accessed by an internal stairwell on the 

south side of the building.   

The first floor space is made up of communal areas, bedrooms, bathrooms, office space and a manager’s flat. It was 

not possible to access the managers flat during the visit though some information has been provided by the 

caretaker. (see floor plan at the end of this report).  

There is an additional stairwell on the north side of the building leading to the garden and downstairs storage space. 

In addition to the first floor, there is a bike store and large storage space which takes up around 1/3rd of the ground 

floor of the building on the western side. This is a basic enclosed space with lighting and three original window 

openings to the west, which are presently boarded up. 

4.1 Electricity supply 

The hostel has its own electricity supply which comes in to the large downstairs storage space at the south wall.  

Multiple fuse boxes for the property are located in the office space. 

4.2 Heating and hot water 

The hostel is served by night storage heaters in all areas. 

The hot water tank in the boiler room serves the kitchen, bathrooms and bedrooms.  There was no indication of 

capacity on the tank though it is 182cm tall with a diameter of 65cm. 

All showers are electric. The flat is served by its own hot water cylinder. 
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4.3 Room data 

4.3a Common areas 

Foyer / 
reception desk 

Dimensions 770x695cm partially double height space made up 
of: 

770x695cm x 260cm high cube 

PLUS Lined roof void covering c. 75% space with 
base measurements of 770x695cm and an apex of a 
further 260cm. 

PLUS 

220x120cm x 240cm high 

PLUS 

280x120cm x 240cm high 

Windows 2x  70x100cm single glazed 

Rooflights 3x 60x120cm double glazed 

External walls 0 

Sinks 0 

Heaters 2 Heat Store storage heaters 73x62cm 

1 Heat store storage heater 30x62cm 
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Common room Dimensions Double height room made up of: 

Cube of 684x867cm x 260cm high 

PLUS  

Lined roof void with base measurements of 
684x867cm and an apex of a further 260cm 

Windows 4x  70x100cm single glazed 

Rooflights 0 

External walls 2 

Heaters 1 Heat Store storage heater 101x62cm  

1 Heat Store storage heater 73x62cm 

1 Dimplex storage heater 78x62cm 
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Dining room Dimensions Double height room made up of: 

Cube of 717x867cm x 260cm high 

PLUS  

Lined roof void with base measurements of 
717x867cm  and an apex of a further 260cm 

Windows 2x  70x100cm single glazed 

Rooflights 1x 60x120cm double glazed 

External walls 1 

Heaters 1 Heat Store storage heater 94x62cm  

1 Heat Store storage heater 73x62cm 
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Kitchen Dimensions 684x867cm x 260cm high 

Opening to dining room 

Windows 2x  70x100cm single glazed 

Rooflights 0 

External walls 2 

Sinks 3 

Heaters 0 
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Laundry room Dimensions 450x270cm  x 260cm high 

PLUS  

110x100cm x 260cm high 

Windows 0 

Rooflights 0 

External walls 0 

Sinks 1 

Heaters Tubular heating (pictured) 

Other 2x washing machines, 2x tumble dryers, 2x extractor 
systems 
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4.3 b Bedrooms 

There are eight dormitory bedrooms, each with a single panel heater and a wash basin with hot water.  Room 

numbers in this report start with the most northerly room on the plan (see plan at the end of this report) and then 

move along the corridor and around the corner.  They do not necessarily relate to the numbering within the hostel.  

 

Bedroom 1 (most 
northerly) 
 

Dimensions 317x457 cm x 240cm high 

Windows 1x  70x100cm single glazed 

Rooflights 0 

External walls 2  

Sinks 1 

Heaters 1x elec panel heater – size 400cm x 40cm 

 

Bedroom 2 
 

Dimensions 290x457 cm x 240cm high 

Windows 1x  70x100cm single glazed 

Rooflights 0 

External walls 1 

Sinks 1 

Heaters 1x elec panel heater – size 400cm x 40cm 

 

Bedroom 3 
 

Dimensions 292x457 cm x 240cm high 

Windows 1x  70x100cm single glazed 

Rooflights 0 

External walls 1 

Sinks 1 

Heaters 1x elec panel heater – size 400cm x 40cm 

 

Bedroom 4 
 

Dimensions 222x457 cm x 240cm high 

Windows 1x  70x100cm single glazed 

Rooflights 0 

External walls 1 

Sinks 1 

Heaters 1x elec panel heater – size 400cm x 40cm 
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Bedroom 5 Dimensions 285x457 cm x 240cm high 

Windows 1x  70x100cm single glazed 

Rooflights 0 

External walls 1 

Sinks 1 

Heaters 1x elec panel heater – size 400cm x 40cm 

 

Bedroom 6  Dimensions 360x582 cm x 240cm high 

Windows 1x  70x100cm single glazed 

Rooflights 0 

External walls 2 

Sinks 1 

Heaters 1x elec panel heater – size 400cm x 40cm 

 

Bedroom 7 
 

Dimensions 357x246 cm x 240cm high  PLUS 
120x120 cm  x 240cm high 

Windows 1x  70x100cm single glazed 

Rooflights 0 

External walls 1 

Sinks 1 

Heaters 1x elec panel heater – size 400cm x 40cm 

 

Bedroom 8  Dimensions 350x285 cm  x 240cm high 

Windows 1x  70x100cm single glazed 

Rooflights 0 

External walls 1 

Sinks 1 

Heaters 1x elec panel heater – size 400cm x 40cm 

 

Bedroom 
corridor 

Dimensions 1100x120cm x 240cm high 

Windows 0 

Rooflights 1x 60x80cm double glazed 

External walls 0 

Heaters 1 Heat Store storage heater 73x62cm 
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4.3c Toilets and bathrooms 

Toilet Dimensions 110x170cm x240cm high  PLUS  

110x100cm x 240cm high 

Windows 0 

Rooflights 1x 40x60cm double glazed 

External walls 0 

Sinks 1 

Showers 0  

Toilets 1 

Heaters 0 

 

Women’s 
bathroom 

Dimensions 270x306cm x 240cm high 

Windows 0 

Rooflights 1x 60x80cm double glazed 

External walls 0 

Sinks 1 

Showers 1 electric  

Toilets 2 

Heaters 0 

 

Shower room Dimensions 270x211cm x240 cm high 

Windows 0 

Rooflights 0 

External walls 0 

Sinks 1 

Showers 1 electric  

Toilets 0 

Heaters 0 

 

Men’s 
bathroom 

Dimensions 270x306cm x 240cm high 

Windows 0 

Rooflights 1x 60x80cm double glazed 

External walls 0 

Sinks 1 

Showers 1 electric  

Toilets 2 

Heaters 0 

4.3d Office areas 
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Office /Store Dimensions 210x436cm x 240cm high – no door between the 
two. 

Windows 0 

Rooflights 1 x 60x100cm double glazed 

External walls 0 

Sinks 0 

Heaters 1 Heat Store storage heater 52x62cm 

 

Office corridor Dimensions 1100cmx120cm x 240cm high 

Windows 0 

Rooflights 0 

External walls 0 

Heaters 1 Heat Store storage heater 52x62cm 

 

  Fuse board for hostel space   
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4.3e Manager’s flat 

It was not possible to access the private flat during the visit.  We know that the flat is made up of a living room, 

bedroom, kitchen and bathroom, running along the mid-portion of the north wall of the building with five 70x100cm 

single glazed windows.  It is served by its own hot water tank. 

The following is the best guess of data for the flat: 

Bedroom Dimensions 220x320cm x 240cm high  

Windows 2x 70x100cm single glazed 

External walls 1 

Sinks 0 

Heaters 1 Heat Store storage heater 52x62cm 

 

Living room Dimensions 340x440cm x 240cm high  

Windows 2x 70x100cm single glazed 

External walls 1 

Heaters 1 Heat Store storage heater 73x62cm 

 

Kitchenette Dimensions 170x270cm x 240cm high  

Windows 1x 70x100cm single glazed 

External walls 1 

Sinks 1 

Heaters 0 

 

Bathroom Dimensions 170x170cm x 240cm high  

Windows 0 

External walls 0 

Sinks 1 

Shower 1 - electric 

Toilets 1 

Heaters 0 

 

Hallways Dimensions 320x120cm x 240cm high    PLUS  

340x120cm x 240cm high 

Windows 0 

External walls 0 

Heaters 0 
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Youth Hostel building – Plan of ground floor / INHT space and store 

Hostel store

  

North 



Port Charlotte Feasibility Study: Ground and water source heat pumps  
GeoAtlantic Project / Islay Energy Trust, Updated October 2019 

Plan of first floor / hostel space and flat  

Private flat – not accessible during visit 

 

 

\ 

  

North 

West – facing public road 

South 

East – facing Lochindall 
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APPENDIX 2 

Notes on scope of works / indicative costings 

The following areas are specifically excluded from the scope of works / indicative costings: 

• Asbestos R&D survey and report; 

• Associated costs of asbestos mitigation; 

• Painting of newly installed exposed pipework; 

• Re-decoration e.g. locally disturbed making good or where old storage heaters have been removed and not 

covered with a new radiator; 

• Supply and installation of consumables downstream of the HW cylinder e.g. taps; 

• Welfare unit for the internal and external contractors – it is hoped that the hostel might grant them free 

access to the toilets and kitchen facilities within the hostel building; 

• Any upgrades to internal electrics discovered during the works; 

• Supply and installation of top-up loft insulation (if required) to increase depth to 300mm in all accessible loft 

areas; 

• Changing electricity meters to adjust tariff if required. 

Points to note 

• Reinstatement of hard surfaces will be on a like-for-like basis. 

• Reinstatement of grassed areas will be with top soil and grass seed – not turf. 

• It is assumed that the new heat pumps and associated equipment will be located in space provided within 

the existing property and there is no requirement to provide a stand-alone plant room. 

• The heat pumps have been sized to provide all the space heating requirements of the buildings throughout 

the existing usable space. 

• The size and design of the proposed system is completed to provide a year round profile, but also perform 

during the peak periods (summer), if the profile remains largely the same as it is now then the claimed RHI 

will necessarily reduce. 

 


