
Lochgilphead Flood Study Lets talk about...

Flood Risk 

Welcome to the public consultation event for the Lochgilphead Flood Study. The 
purpose of the event is to inform you of the work we have done so far and to 
gather your feedback on the preferred sustainable flood management solution 
we have identified. 

Why are we here? 
Lochgilphead, and the surrounding area, has been identified as a Potentially Vulnerable Area (PVA) 
by the Scottish Environment Protection Agency (SEPA). PVAs are defined as catchments identified 
to be significantly impacted by flooding either now, or in the future, as a result of climate change. 
In the case of Lochgilphead, the PVA assessment has found the primary sources of flooding are 
from surface water, from the Badden Burn and from the sea. It is also a key conclusion of the PVA 
assessment that coastal flooding is likely to increase in the future.

AECOM have been commissioned by Argyll and Bute Council to investigate the extent of river and 
coastal flood risk and develop sustainable options to reduce this risk. 

What have we done so far? 

The Lochgilphead Flood Study commenced in May 2018 and we undertook our first public 
consultation event in July 2018 to gather local flood knowledge. Since then, we have been working 
to fully understand the flood risk in Lochgilphead and how these risks could be minimised. We 
have done this by:

• Assessing the historic flood data and flood accounts
• Undertaking detailed river and coastal computer modelling 
• Mapping the flood risk within Lochgilphead
• Developing a long list of viable flood options for Lochgilphead
• Selecting a short list of preferred options based on key criteria and in consultation with key   
 stakeholders and the public
• Developing preferred solutions from the shortlist through economic, social and       
 environmental appraisal.

At this point we want to consult with you on the preferred options. Your views will help us identify 
an appropriate way to manage flooding in Lochgilphead now, and into the future. 

SEPA -  Potentially Vulnerable Area summary for Lochgilphead 
and surrounding area

Flooding from the Badden Burn on the A816, north of Lochgilphead, 2014

01 Introduction
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02 Coastal flood risk in Lochgilphead

What about my property?  

By all means look up your property on the flood maps shown here. You should remember, 
however, that the computer modelling was carried out on a large scale that is not specific to 
any one property. No detailed account is taken of localised features such as kerbs and garden 
walls etc. which in reality may affect localised flow paths. 

Defining coastal flood risk 

Flood risk can be defined in terms of Annual Exceedance Probability (AEP) or Return Period. Both 
refer to the probability of tidal conditions of the same magnitude occurring each year. For example, 
a 1 in 200 year Return Period sea level will have a 1 in 200, or 0.5% AEP chance of happening in 
any given year.

In order to assess coastal flooding in Lochgilphead, we have undertaken computer modelling of the 
intertidal area as well as the wider Loch Fyne area. The modelling utilised numerous topographic 
datasets and includes tidal conditions such as waves and tidal surge. This modelling has allowed 
us to establish extreme sea levels at Lochgilphead for a range of AEP events both now and in the 
future based on available climate science predictions. Sea level is expected to rise by 0.65m by the 
end of the century in Lochgilphead.
The sea levels produced from the coastal computer modelling were applied to a computer model 
of the land around Lochgilphead that would be used to establish both coastal and river flooding 
within the study area.
The 0.5% AEP coastal event flood maps, both present day and with climate change, are shown on 
this poster. A range of other AEP event flood maps can be viewed by speaking to one of the project 
team. 
An indicative cross section through the Front Green can also be seen on this poster. This aims to 
aid the visualisation of flood depths for a range of AEP events as well as highlighting the predicted 
impact of climate change on sea levels. 

Flood risk in numbers for a 0.5% AEP event, with and without climate change (including static 
caravans)
• 83 properties within the 0.5% AEP event present day flood extents in Lochgilphead

• 165 properties within the 0.5% AEP event + climate change flood extents in Lochgilphead

• Flood risk to a number of roads including Poltalloch Street and Argyll Street.

Through the work we have done so far, we have established that coastal and river 
flooding are independent from each other, and that they are unlikely to occur at 
the same time. This allows us to look at each source, coastal and river, separately. 

Indicative section through Front Green

Coastal flooding in Lochgilphead
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03 River flood risk in Lochgilphead

Defining river flood risk from the Crinan Canal
Although not part of the natural catchment of the Badden Burn, spill over one of the Crinan Canal 
waste weirs does enter the burn’s catchment.  

For this reason, a simplified computer model of the Crinan Canal, including surveyed lock gate and 
weir levels, was constructed to establish flows entering the Badden Burn catchment for a range of 
AEP events both now and in the future.

This spill from the canal was then applied to the computer model of the land around Lochgilphead 
that would be used to establish both coastal and river flooding within the study area.

It was found that the Crinan Canal contributed to overall flood volumes in the Badden Burn catchment 
but had limited influence on flood extents. 

Defining river flood risk 

In order to assess river flooding in Lochgilphead, we have undertaken a review of the contributing 
catchments of the two watercourses that run through the town, the Badden Burn and the Cuilarstich 
Burn. Flows for each of the catchments were established for a range of AEP events both now and 
in the future. 

These inflows were then applied to the computer model of the land around Lochgilphead that would 
be used to establish both coastal and river flooding within the study area. 

River flooding, which includes spill from the Crinan Canal, is seen to be extensive on the A816 
upstream of the Meadows, at the caravan park and around Lorne Street, with smaller pockets of 
flooding also located around Bishopton Road. The 0.5% AEP river event flood map, both current 
day and with climate change, is shown on this poster. A range of other AEP event flood maps can 
be viewed by speaking to one of the project team. 

Flood risk can be defined in terms of Annual Exceedance Probability (AEP) or Return Period. Both 
refer to the probability of a flow of the same magnitude occurring each year. For example, a 1 in 200 
year Return Period flow will have a 1 in 200, or 0.5% AEP chance of happening in any given year.

For this river assessment, several watercourses were considered. The Badden Burn was assessed 
from Cairnbaan to Loch Gilp with the Cuilarstich Burn assessed up to Manse Brae. Any spill from 
the Crinan Canal that could contribute to river flood risk was also assessed.

Flood risk in numbers for a 0.5% AEP event, with and without climate change (including static 
caravans)
• 36 properties within the 0.5% AEP event present day flood extents in Lochgilphead

• 85 properties within the 0.5% AEP event + climate change flood extents in Lochgilphead

• Flood risk to a number of roads including Bishopton Road and the A816

River flooding in Lochgilphead
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Raise coastal wall at existing defence line 
To prevent overtopping along the existing sea wall, it could be raised to create a barrier to 
high sea levels. This would increase the standard of coastal flood protection for all receptors, 
but it would incur significant cost (that would need to be offset by the damages saved) as 
well as being highly disruptive due to the likely need to substantially re-build the existing 
defences. Furthermore, this could reduce Lochgilphead’s connection with the sea and result 
in impacts on various environmental and social receptors.  

Set back coastal embankment 
It was assessed that a coastal embankment could be installed within the Front Green area to 
protect Lochgilphead from coastal flooding. This embankment could also continue up the 
Badden Burn to protect from a combination of river and coastal flooding.

Installing an embankment would incur substantial cost as a significant length of defence is 
required and could reduce Lochgilphead’s connection with the sea. However, an embankment 
is less expensive than a flood wall and is visually less intrusive. Landscaped features could 
be built into an embankment such as seating, a walkway along the top and children’s play 
areas to address some of the visual issues. 

Canal management 
Altering the current Crinan Canal operations could reduce flooding on the A816 and areas 
around the caravan park. Lowering the required trigger water level in the canal before flow 
discharges to the sea, would reduce spill over the waste weir, which currently contributes to 
flooding on the A816.
This is a non-engineered option, which keeps costs and land-take low, whilst also having 
minimal impact on the canal ecosystem and commercial elements. This option is something 
that could be investigated further with Scottish Canals by partnership working to determine 
suitable options.

Natural Flood Management options
Natural Flood Management options are considered a sustainable approach to flood risk 
which could provide amenity value. 
Wetland creation along the Badden Burn would aim to reduce flood risk by providing small 
scale attenuation areas that also provide habitat benefits. However, it is unlikely to provide 
significant reductions in flooding to Lochgilphead during extreme events.
Salt marshes could be developed within the intertidal area with the aim of reducing coastal 
flood risk. They create a natural buffer for waves by dissipating wave energy and thus reducing 
wave heights. However, it is unlikely this option would provide significant flood benefits as 
that wave heights were small and this option would not protect against high sea levels. 

Tidal Barrage 
A tidal barrage would seek to stop high sea levels affecting the Front Green and southern 
areas of Lochgilphead. This structure could run between the pier to the west and existing wall 
to the east. The tidal barrage would remain open for the majority of the year, only closing when 
high sea levels were forecasted. 

A structure of this scale would be extremely costly and would significantly affect the character 
and appeal of the area. In addition, it would likely impact local environmental and ecological 
receptors and commercial interests.

Culvert/bridge upgrades 
Upgrading of bridges and culverts on the Badden and Cuilarstich Burns could help reduce 
the risk of river flooding in various locations. By upgrading the structures, capacity could be 
increased, which may result in less out of bank flooding.

However, large bridges are costly to upgrade, and can cause major disruption due to access 
and road closures. The bridges and culverts in Lochgilphead were seen to have a reasonable 
capacity and it is unlikely that upgrading them would provide significant benefits. 

Land reclamation 
Infilling of an area of the intertidal mudflats to provide more space for coastal defence options 
was investigated. The primary purpose of this land reclamation is for flood defence purposes 
in locations where space is limited, i.e. behind the police station. 

Whilst this option provides better access and more space for the engineering works, the 
connection to the sea and potential impacts on environmental and social receptors remain 
as with the other coastal defence options. 
 

Flood resilient properties and Property Flood 
Protection (PFP)  
Properties within the flood risk area would be retrofitted with resilience measures or employed 
with PFP.  These options accepts there is a flood risk and properties are adapted to better 
withstand flooding, with measures including lifting of electrical sockets and flood proof paint 
and flooring.  PFP can be employed to protect individual properties from flooding through 
pathways such as doors and windows, brickwork and sewage systems. The success of PFP 
is also heavily dependent on the correct choice of PFP and its installation, operation and 
maintenance.

04 What options have we considered? 
Once we confirmed the existing river/coastal flood risk using the latest modelling techniques and data, we looked at 
potential ways to reduce this risk by creating a long list of options. 
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05 How do we derive our preferred solutions?
The long list of potential options contains a large range of options, some of which will not be appropriate in every setting. This long list is screened based on a high-level 
assessment to form the short list which then undergoes further more detailed assessments. 

Shortlist Appraisal

The long list is screened in terms of technical feasibility, legal constraints, financial constraints and 
environmental impacts so that only the most viable flood mitigation measures are taken forward to 
form the short list. This screening process provides a robust method for option selection.

Economic Appraisals

In order to obtain government funding, the economic benefits of an option should be greater than 
the costs. High level cost assessments were undertaken for each short listed option, considering 
both capital and whole life costs (maintenance, inspections etc.). These were then compared against 
our damage assessments, which calculate the costs that could be saved (benefits) by having a 
defence. This assessment included property damages, clean-up costs, emergency services etc. 
A Benefit- Cost Ratio (BCR) is then derived for each option. A BCR greater than 1 indicates that the 
benefits of having a defence are greater than the overall costs to build. 

Social and Environmental Appraisals

The Scottish Government also consider wider benefits of proposed options, with social and 
environmental value being increasingly realised. To appraise schemes based on social and 
environmental impacts we look at:

• How a proposed option can benefit community wellbeing, reduce risk to life and social vulnerability
• Climatic factors both during construction and operation
• Impacts on flora, fauna and biodiversity
• Effect on water, ecology, heritage, sensitive landscapes etc.

Prioritisation of Options

This holistic appraisal of options allowed us to determine the most appropriate flood mitigation option 
for Lochgilphead. Options with higher BCR’s were identified in tandem with consideration of social and 
environmental factors. This ensures the preferred solution is economically viable, whilst also providing 
potential for wider social and environmental benefits. 
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By undertaking the Long List to Short List screening process, we identified a range of options that could potentially alleviate coastal flooding in Lochgilphead. Properties were 
found to already have a high level of protection from river flooding and this meant the majority of river options did not reach the short list stage. 

06 What are the findings of our assessments? 

Production of the Short List 

The short list for Lochgilphead contained a range of potentially feasible options, primarily 
focused around coastal direct defences and Property Flood Protection. The short list was 
then assessed to determine whether any of these options were viable based on the economic 
and environmental appraisal.

Economic Appraisals

The economic appraisal allows us to calculate a Benefit Cost Ration (BCR) for each option. 
This is the ratio of the total damages avoided as a result of the option vs. the cost of each 
option and allows us to assess the overall flood reduction benefit of each option.

A cost for each option was calculated based on pricings taken from previous built schemes, 
including whole life material costs as well as scheme maintenance. The short listed options 
were seen to vary in cost from £205k - £7.5m. 

The second part of establishing the BCR was to establish the total damages for Lochgilphead. 
The damage assessment of the baseline coastal conditions showed that over 100 years, 
approximately £3.8m in damages would occur from coastal flooding if no scheme was put in 
place.  A total of £2m in damages would result from river flooding. 

The BCR for each of the short listed options can be seen on the table on this board. A BCR 
greater than 1 indicates the option is economically viable.

Environmental Appraisal 

Flood mitigation options should also show wider social and environmental benefits. This may 
result in options being taken forward that do not show the best economics, but provide high 
environmental benefits, and conversely may also mean than economically viable options are 
discounted for environmental reasons. 

For Lochgilphead, it was found that there were insufficient positive environmental elements 
that would allow an option to be carried forward as a preferred option when considering the 
very low BCR.  

Option 
No.

Description Costs SoP (%AEP) Damages 
Avoided (present 
value)

Benefit-Cost 
Ratio

Reason for discounting

1 Direct defences: 

Caravan park 

embankment

£0.3m 1% £0.03m 0.1 Economic assessment - Not economically viable

2 Direct defences: 
Existing defence line 
wall

£7.1m 0.5% £1.6m 0.21 Economic assessment - 
Not economically viable

3 Direct Defences: 
Existing defence line 
embankment

£5.4m 0.5% £1.6m 0.28 Economic assessment - 
Not economically viable

4 Direct defences: Set 
back wall

£7.6m 0.5% £1.6m 0.2 Economic assessment - 
Not economically viable

5 Direct defences: Set
back embankment

£5.4m 0.5% £1.6m 0.28 Economic assessment - 
Not economically viable

6 Direct defences: 
combination of 
measures

£6.7m 0.5% £1.6m 0.23 Economic assessment - 
Not economically viable

7 Direct defences and 
land reclamation

£5.8m 0.5% £1.6m 0.27 Economic assessment - 
Not economically viable 

8 Direct defences: 
Shorter wall at Front 
Green

£1.7m 1% £0.3m 0.19 Economic assessment - 
Not economically viable

9 PFP £0.2m n/a £0.6 2.9 Preferred option 
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Tidal flooding often presents fewer potential flood options as the issues are related to water levels, rather than flood volume. Options are therefore largely focussed on blocking 
high water levels from reaching properties. Alternatively, options to address river flooding can aim to divert or block floodwater or manage flood volumes.
It was found that formal schemes for either coastal or river flooding were not viable at this time for Lochgilphead. 

07 Which are our preferred options?

PFP and flood resilience – Short to medium term 

In the short to medium term, PFP could reduce coastal flood risk. River flood risk only affects properties from 
high AEP events and it is not a recommendation of this study that a scheme be developed.  
PFP are small scale measures for protecting individual buildings from flooding, focusing on blocking flow 
entry routes. Where possible, automatic or passive installations would be preferable to reduce the need for 
manual operations. Measures may include:

• Airbrick covers and flood proof gates and doors,

• Flexible waterproof sealant around cables / pipes, 

• Non-return valves on drainage pipes entering the building,

• Facade repairs to minimise water ingress through defects.

Flood depths of 0.6m is generally considered to be the limit of operation for PFP as above this depth, seepage 
and issues with building structural integrity is likely to occur. 

Our assessment indicates that all 33 permanent properties affected by coastal flooding up to the 0.5% AEP 
event, could be protected from internal flooding to a high standard of protection. Although our assessment 
accounts for finished floor levels, it must be noted that PFP installation will vary from property to property. A 
detailed building surveys is required to determine the exact number of properties, and the type of installation.

If funding is provided for this scheme, properties would be eligible for a grant from Argyll and Bute Council, 
which would cover the installation and purchase cost of PFP for their property.

Coastal direct defences – Long term 

At this time, a formal coastal scheme was not found to be an economically viable option. 
However, considering the likely significant impacts of climate change on sea levels, and 
therefore increased event frequency, a coastal scheme for Lochgilphead should be regularly 
re-evaluated.

A high-level assessment has been undertaken to indicate the viability of a formal scheme in 
the future, following on from PFP in around 30 years time. The results of this assessment show 
that a scheme is likely to be viable in the future. This however is a highly sensitive assessment 
and should not replace a full assessment in the future.
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08 What are the next steps?
A report containing details of the current and future flood risk and 
recommendations for the management of coastal and river flood risks in 
Lochgilphead has been produced. The results of this study will be compared 
to the results of other flood studies being undertaken across Scotland, and 
this will identify a priority list for flood protection works. This is a competitive 
process and prioritisation, and therefore flood scheme funding, is based on how 
economic the presented flood solutions are (i.e. the option costs vs value of 
damages they offset).

In the meantime, if you want to learn more about flood risk and how you can better 
prepare yourself, please ask the project team for information on written resources 
and flood related organisations. 

How to provide your feedback? 

The project team welcome your comments on the Lochgilphead Flood Study.

You can provide your feedback in various ways. A questionnaire is available for you to 
leave your comments today at the event. Alternatively, you can email morag.hutton@
aecom.com with any queries or comments. 


