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1. Introduction

An objection was received by L & A Marine to the proposed Campbeltown Flood protection Scheme.  The 
objection was primarily based on the drainage to the industrial estate.  In addition the objection referred to 
loss of trees and the potential further development in the area and increase surface water runoff.  The full 
objections are summarised as follows; 

I have considered your proposed plans and also the further information you have given me.  I am afraid that as 
a property owner in the industrial estate I find the proposals completely unacceptable as they stand. There isn’t 
really enough detail on the available plans particularly with regard to how the estate side of the barrier is to be 
drained and until that is clarified these plans are not complete.

I am totally opposed to any incursion into my property either within or outside the present perimeter fence 
(which is not the limit of my ground) and would not willingly permit this. I am also totally opposed to any increase 
in the potential water level in the field or any change in the flow. I would also oppose the removal of any of the 
trees presently along the burn. This a reasonably pleasant place to work in, the last thing it needs is closed in 
with walls and embankments.  

I believe that not nearly enough consideration has gone into the existing drainage from the estate. You are 
proposing to build a barrier to allow you to flood the field, this is to have check valves to allow drainage from the 
estate, these will do no good if the water is higher on the field side and I see nothing in the plans to provide 
independent drainage from the estate. If, as you are predicting, there will be a considerable increase in rainfall 
that will also mean very much more water on the estate side of the barrier. At the moment there is a fail safe in 
that the ground on the other side of the burn is slightly lower and falls steadily to the main road near the culvert.  
This fail safe needs to remain, i.e. there should be a clear surface route for excess water to flow off the estate. I 
cannot see how you would collect all the runoff without a ditch on the estate side of your wall and there most 
certainly is no room for that. 

If you intend to raise the potential water level in the field there will need to be a large capacity independent 
means of draining the estate side of your wall which is not fed back into the same culvert. It would seem to me 
that greatly increasing the capacity of the culvert would be a better way forward along with a pond or reservoir. 
You mention 10000 m3, that is only 1 metre deep and 100 square. If you must build a wall it might be better to 
divert the burn out into the field from above my site and leave the section along the estate to drain the estate, 
you could then build your wall between the old and the new. The burn is really only a glorified ditch and only 
carries any amount of water in wet weather.  

There is a proposal to build houses above the estate on the far side of the main road and also between Hillside 
Farm and the back of Davaar Ave, this will greatly increase the paved area and therefore the runoff, where is 
this to end up? Both the ditch on the northwest and the burn on the southwest are already near capacity in 
heavy rain. At the moment a good deal of the runoff from the Hillside field ends up in the field behind me.
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There is a large diameter field drain which cuts across the corner of my site, I don’t know it’s exact route 
although I believe it goes into the burn further down, I think it drains the field below the council offices and 
possibly some further along. Andrew Smith may know more about it as he owned that ground at one time. There 
is also a 3” water main along the near bank of the burn and a telecom cable. 

There is a fair sized ditch entering the burn at this side of the Highland Fuels yard, this has flowing water all 
year as opposed to the upstream part of the burn itself which is near dry in the summer. 

I have, in 34 years, never seen water come onto my site from either direction and indeed your own predictions 
confirm that, even the 1 in 200 plus climate change. I would certainly need some very robust guarantees with 
any change in the status quo.

This technical note provides further evidence with regard to the scheme justification and how the above 
points are being addressed, or will be taken into account during the scheme detail design.  This includes a 
review of the current drainage arrangement together with the proposed drainage strategy for the industrial 
estate. 

2. Hydrological Assessment – Current Condition 

The Millknowe Burn is known to flood frequently at present with high levels in the Burn reported to be around 
twice a year on average, anecdotally. Baseline modelling indicates that no fluvial overtopping is expected on 
the industrial estate side of the floodplain due to the sharp rise in level from the banks of the Burn. However, 
a number of outfalls currently discharge to the Burn which is likely to become “tide-locked” under current 
flood conditions. This poses a current flood risk to the low lying areas in the industrial estate through 
operational capacity of drainage system. 

L&A Marine has been reported as a key discharge route for surface water drainage from the estate.  Further 
surveys were undertaken by Argyll and Bute Council in June 2019 to better understand the drainage regime 
here. The outfall pipe was picked up in the survey and shown to have an invert level of 11.1mAOD and 
lowest cover level of 12.22 mAOD at the gully outside of L&A Marine. 

Baseline modelling indicates river levels at this location would be at 11.8mAOD at a 1 in 5 year event.   In 
order for the surface water drainage from the industrial estate to discharge during periods of high water 
levels in the burn water levels would need to be higher in the sewer system to provide a hydraulic gradient to 
drive the water through. This will cause surface water to back up through the pipe system and surcharge the 
system.  No flooding is expected during such an event based on the pipe running freely.  Any sediment build 
up in the system will however reduce the capacity.

Based on a hydraulic review, the estate will be at risk of flooding by the exceedance of the drainage system 
from a 1 in 30 year event under current conditions. During this storm event, flood level in the burn would 
reach 11.9 mAOD.  The required head to drive surface water runoff from the estate would need to be 200mm 
in excess of the minimum cover levels.  This will result in flooding and ponding at low lying areas within the 
estate. This risk will be exacerbated during more extreme events with levels of 12.1mAOD in the channel 
predicted during a 1 in 200 year event in the watercourse resulting in flooding at the low lying areas up to 
400mm.   
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Figure 2-1 Indicative section

It is recognised that cutting off any of the overland flow paths between the industrial estate and the burn will 
remove the surface water route for excess water, the ‘fail safe’ arrangement.  

Through the construction of the flood walls this route will be lost.  In addition the formalising of the floodplain 
as a flood storage area to protect the town will result in raised flood levels in the field area.

These two factors will exacerbate surface water flood risk within the industrial estate if nothing is done to the 
existing drainage arrangement. As part of the flood protection scheme a suitable drainage system is 
proposed to drain the surface water from the industrial estate and any contributing area feeding towards the 
industrial estate.  

This modified drainage arrangement will provide a betterment to the current situation by transferring flow to 
the storm water culvert downstream of the proposed storage area. 

The current Hillside / Dalaruan culvert is 450mm in diameter increasing in size to 750mm diameter at 
Dalaruan Street. The culvert is currently of insufficient capacity to convey extreme flood events.  The culvert 
will be upsized to a 675mm diameter pipe increasing to 1200mm diameter at Dalaruan Street to provide 
increased storage and conveyance capacity for storm flows. Modelling indicates the culvert will retain the 1 
in 200 year with climate change flow which includes drainage from the Snipefield catchment. (Refer 
published scheme notification plans C-2100 and C-2140)     
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3. Proposed Drainage Strategy 

In order to reduce surface  water flood risk due to tide locking of current drainage, both under current 
conditions and due to the flood scheme, surface water drainage routes will be redirected from the Burn and 
discharged to the Dalaruan Street culvert. Given the site is located at the top of the drainage catchment; the 
full capacity of the culvert will be available at this location. The culvert is being upsized as part of the scheme 
and is currently modelled as accepting surface water drainage from this area up to a 1 in 200 year plus 
climate change event with the scheme in place. Based on this capacity, storage is not required but suitable 
conveyance infrastructure will be required to divert flows. 

Hydrological assessment was carried out to calculate runoff rates and volumes to be managed through new 
drainage. The first step was to use ground elevation model based on LiDAR data to determine the area 
which could potentially drain towards the industrial estate with defences in place shown in Figure 1 below. 

The area of the Snipefield Industrial Estate is around 5.5Ha, and the catchment area outside of estate is 
around 10.38 Ha. The total catchment is believed to be drained by surface water drainage infrastructure in 
the area and via overland flow to the burn. A conservative approach was taken to assume flow that may be 
served by gullies along A83/Tarbet Road flow may discharge to the Millknowe Burn rather to the sewer 
network downstream. 

Figure 3-1 Catchment draining to industrial estate

Flow estimation was then carried out for this catchment. The Modified Rational Method, as implemented in 
the Wallingford Procedure, was used to assess runoff from the catchment. This method was developed for 
urban runoff assessment and is a simple and widely used method for this type of application. Runoff was 
also calculated using REFH2 as this represents most up to date science and is recommend within SuDs 
guidance for estimating brownfield runoff rates and volumes. Using two methods allows comparison and 
provides a measure of confidence for the results. 

The REFH2 method was shown to generate larger flows and has been adopted as a conservative 
assessment. This method is also less sensitive to fluctuations in storm duration giving greater confidence in 
the results. 
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Table 3-1 1 in 200 year flows to Millknowe Burn at Snipefield Industrial Estate

Return period Flow (l/s) REHFH2 Flow (l/s) Modified Rational Method

2 112 105

5 156 147

10 188 176

30 242 226

50 271 252

100 318 293

200 379 345

200 + CC 492 449

Available space and topographic levels were analysed to identify low points to capture flow along the base of 
proposed flood walls and embankments. 

The proposed drainage route is illustrated below. Industry standard Tables for the Hydraulic Design of Pipes, 
Sewers and Channels have been used to determine a 600mm diameter pipe is required to convey flows up 
to 1 in 200 year plus climate change flow for the lower catchment, whist a 450mm diameter pipe can be used 
in the higher catchment.   A schematic of the proposed drainage arrangement is included in Figure 3-2.

Where space is available, flow will be captured along the toe of flood defence structure via a- below ground 
Infiltration trench. This will be approx. 1m wide trench filled with gravel to allow flow to filter slowly 
underground to a perforated pipe of the required diameter. In some locations due to space constraints on this 
site, gradient available to convey flow and active use of spaces for HGVs, a below ground system is 
necessary and flow will be collected through gully pots connected directly to the new pipe. 

Consideration has also been given to runoff volumes to determine if storage is required. The highest runoff

volumes occur for the longest duration events, however the runoff rate for such is events is low. This is a

critical consideration for drainage.

It was assumed that the greatest rate of water which may need to be designed for would be that associated

with 2.75-hour storm duration, the critical duration for the river catchment. Flow and rainfall inputs from

REFH2 calculations were used for 1year, 30year, 100year and 200 year event.  An allowable discharge rate

of 372l/s was adopted based on the full capacity of the upsized Dalaruan culvert calculated from Hydraulic

Tables. 35% uplift for climate change has been assumed in line with assumptions made for the study and

100% of the positively drained area was deemed to be impermeable.

Based on this analysis given the available capacity in the upsized culvert no additional attenuation storage is

required as part of the proposed drainage strategy.

As with any project in an urban setting it is recognised that there are some utilities clashes with the proposed

works. These largely relate to a water main crossing the Burn and 150mm diameter combined sewer. It is

proposed that the sewer be realigned slightly to the North to run parallel to its current route. This will result in

temporary disruption and all plant will remain underground. We are also aware of significant existing ditches

shown in the Figure below as well as underground drainage pipes which will need to be captured and

conveyed to the proposed drainage system through culverting.

It should be noted with respect to the figure below that the location, sizes and extents of surface water

drainage may be modified through detailed design.
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Figure 3-2 Proposed drainage arrangement with scheme

Surcharged gully in 
existing conditions
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4. Other Concerns

Development in the catchments

Any increase in surface water runoff from upstream of the industrial estate through further development will

be addressed through planning policy.  Increased urbanisation and the increase in runoff have been

recognised by the Scottish Planning system and Sustainable Urban Drainage System (SuDS) are mandatory

for new developments.  Such a system will ensure that runoff rates from a new development do not exceed

that of a green field and that appropriate treatment is provide to the runoff based on both the pollution risk

and the receiving water body.  Any future development in the catchment should therefore not result in

increased flood risk.

The Braeside development proposal noted in the objection was granted planning permission in 2011.  This

has now lapsed.  The other site note s is within the local development plan.  No planning application

however has been submitted for this site.

Loss of trees and the general landscape

We will look to minimise the loss of trees where possible and will work with our arboriculturalist to develop a

tree management strategy.  Some trees are however likely to be lost during the construction of the proposed

flood defences

As part of the scheme detail design we will be looking at both the structural design of the wall / embankment

as well as the landscaping of the flood defence scheme.  We take on board you comments that this is a
pleasant place to work and will look to enhance the surroundings whilst increasing the standard of protection

from flooding to both yourself through the surface water drainage arrangements and the wider community

through the flood protection scheme.
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5. Conclusion

The current drainage discharges to the Millknowe Burn from the Industrial Estate are likely to cause surface 
water flood risk due to surcharging of outfalls during storm events. Under current conditions, this flood risk is 
predicted to occur at a 1 in 30 year event which falls within the high to medium flood risk level classification. 
This poses a risk to ingress to properties with the greatest risk to access due to ponding water on the 
carriageway if drainage is tide locked. 

As part of the proposed Campbeltown Flood Protection Scheme, flood storage in adjacent fields will result in 
higher river levels in storm events, exacerbating potential surcharging. This has been considered in the 
design strategy for back of wall drainage. Rather than maintaining outfalls to the Burn, drainage will be 
diverted downstream from the storage area to the Dalaruan culvert. The culvert will be upsized as part of the 
proposed works. The culvert has been tested through scheme hydraulic modelling and shown to have culvert 
capacity to accept this drainage. 

Analysis has been carried out to appropriately place and size drainage components and ensure residents at 
Snipefield Industrial Estate do not receive a negative impact from the scheme. The proposed drainage 
solution will provide betterment to the existing situation by avoiding surcharging from the river in storm 
events and provides long term solution as climate change uplifts have been considered in sizing of 
components to ensure robust sizing and long term severability of the drainage network. 

Further considerations regarding development control for drainage and impacts to the landscape are also 
noted and management strategies explained within this technical note. It is hoped that this supplementary 
information provides some confidence to the affected parties that their concerns have been considered and 
will be expanded upon throughout the design process. 
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1. Introduction 

During the statutory notice period an objection was received from L & A Marine to the proposed Campbeltown 

Flood protection Scheme. The objection was primarily based on gaining more understanding of the potential 

impact to existing drainage at the Snipefield industrial estate.  In addition, the objection referred to loss of trees.   

Following the submission of this objection, further information was provided in the form of a technical note on 

the aforementioned points in order to address the objectors concerns. This was followed up with a meeting on 

site on 2nd July 2019 attended by the land owner, Mr McCallum, representatives from Argyll and Bute Council 

and AECOM, ABC’s consultant leading the scheme design. From this meeting additional points were raised 

which included the following: 

• Request for further ground level information 

• Removing the need for walls by excavating more volume in the proposed storage area 

• Options to mitigate the visual impact of the proposed flood wall and its height requirements 

• Potential conflict of the proposed wall with pad foundation on an existing building unit within the 

industrial estate  

• Options to reduce impact on trees  

• Options for ditch realignment to the north-west 

This technical note provides further evidence regarding the scheme justification and how the above points 

have been considered further. It should be noted, as is standard practice for the promotion of a flood scheme 

under the Flood Risk Management (Scotland) Act 2009, detailed design of the scheme has yet to commence.  

2. Ground level information 

The landowner requested further information regarding ground levels in the area. Outline design work carried 

out to date has been based on a topographic survey of the Millknowe Burn collected in July 2017. Sections 

extending 5 – 10m beyond top of bank level and spaced 40m were obtained in this area. A remote survey 

dataset obtained from LiDAR survey, representing ground elevations at 1m centres, has been used where 

no physical survey data was available.  
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Comparison of LiDAR levels around L & A Marine, where spot levels were recorded by Argyll and Bute 

Council, indicate typical variations of less than 50mm. This gives increased confidence in the use of LiDAR 

data to fill data gaps where survey was not available.  

The landowner requested further detail on the ground levels around his property and the surrounding area. 

Ground levels generally fall towards Hillside Park which is approximately 0.8m below L&A Marine. There are 

some high points, such as Jewsons yard, which sits 0.3m higher than L&A Marine and the turning circle 

adjacent to L & A Marine which sits 0.5m higher. This is illustrated in the figure below. Cross-sections have 

also been provided in Figure 2-2 to Figure 2-4 to further illustrate the topography of the area at key 

locations.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-1 Ground model around Snipefield Industrial Estate 
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Figure 2-2 Cross-section 1 L&A Marine 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-3 Cross-section 2 - Turning Circle  
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Figure 2-4 Cross-section 3 – Jewson’s 

3. Excavation of flood storage area 

The landowner queried if the need for defences on the east bank could be reduced or offset by excavating 

material out of the flood storage footprint, to provide the required flood storage volume, minimising the 

requirement to increase water levels above the height of the existing ground adjacent to the industrial estate. 

To answer this, a basic cut and fill exercise was carried out to determine the volume of flood storage that is 

provided between the typical ground level of L&A Marine (12.5mAOD) and the 1 in 10,000 year flood level 

(13.2mAOD). This calculation indicated 42,000m3 of storage would need to be provided to eliminate the need 

for flood walls on the left bank up to a 1 in 10,000 year storm event.  

However by reducing the water level of the reservoir, this would also reduce the discharge rate from the 

storage area by reducing hydraulic head to drive flows through the control structure. This would result in 

more water being stored in smaller flood events which would in turn require an increased overall storage 

volume to attenuate the extreme events. Furthermore, if the lower areas were to be excavated they would fill 

earlier in a storm event so the total storage capacity would be used more inefficiently. This would provide a 

reduced flood protection benefit during the peak of the storm which is what the proposed Scheme is 

focussed on protecting against. 

To offset these issues, excavation to increase storage volume available would therefore need to occur in the 

higher areas of the flooded footprint. Levels above 12.0mAOD could be utilised for excavation to maintain 

the lowest level for storage and allow tie in levels to the control structure to be maintained. These suitable 

locations are shown in the Figure 3-1 below. The areas identified would require to be lowered by 

approximately 0.5 – 2.5m. 

To ensure the land is still viable for agricultural use and access, the volume which can be achieved is 

significantly reduced to maintain an accessible surface gradient, this is illustrated in Figure 3-2 below. A 

conservative estimate of required excavation is around 84,000m3 allowing for storage plus 100%, to factor in 

the total excavated volume that is not available for flood storage but to maintain a reasonable surface 

gradient from existing access and land boundaries. This degree of excavation is not feasible given the limits 
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of the current land boundaries vs the additional flood storage volume to realise. In addition, excavating 

higher ground to form additional storage would increase flooding in this area and reduce the viability of this 

land for agricultural use.   

This hypothetical exercise is based on a reference ground level of L&A Marine, though in fact to eliminate 

much of the need for flood walls along the length of the industrial estate the reference level would be around 

0.5m lower to protect areas adjacent Highland Fuels and Argyll Bakeries, thus exacerbating the issues as 

noted above and making this option completely unviable. 

Figure 3-1 Area suitable for excavation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-2 Cross-section illustrating realistic excavation profile 
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4. Height Assessment  

The height requirement for walls is dictated by UK reservoir safety legislation, as the flood storage area will 

technically be a reservoir under the Reservoirs (Scotland) Act 2011, based on the volume of water to be 

impounded (>10,000m3). It has been assumed that the storage area will be classified as a Category A 

Reservoir given its location directly upstream of a community. On this basis, the reservoir must be designed 

for a 1 in 10,000 year standard.  

The maximum design flood level for the proposed 1 in 200 year flood event in this location is predicted to be 

12.8mAOD. However, hydraulic modelling of the 1 in 10,000 year event indicates that an additional 0.4m is 

required to provide the necessary storage, and flood routing, giving a design flood level of 13.2mAOD.  

Further to this, freeboard is required. Freeboard is defined as the difference between design flood level and 

the flood defence level of a Flood Protection Scheme. The freeboard is to account for inherent uncertainties 

involved in flood estimation, and wave action. Freeboard is both a SEPA requirement and a key requirement 

for Reservoir Safety.  

The Institution of Civil Engineers Flood and Safety Guidance1 recommend a 0.6m freeboard to be included 

as a starting point for design. On this basis a minimum wall level of 13.8mAOD is required in this location, 

which would sit approximately 1.3m above present ground level, based on levels surveyed recently by Argyll 

and Bute Council.  An initial rapid assessment for freeboard has been carried out in line with Floods and 

Reservoir Safety methodology to identify opportunities to reduce the wall height further and improve visual 

impact. 

Potential significant wave heights were calculated. The results indicate that freeboard could be reduced to 

0.4m on the basis that the direction of the prevailing wind would result in minimal significant wave action 

within the reservoir. On this basis, the final level could potentially be reduced to 13.6mAOD, or approximately 

1.1m above current ground level. This additional reduction would require to be confirmed and agreed with 

the statutory Reservoir Panel engineer during detail design. An indicative section is provided in Figure 4-1. 

The landowner has stated a wall of height 1.2 to 1.5m above present ground level would be acceptable. It is 

hoped the additional assessment on levels in this location provides assurance on the reduced level of visual 

impact anticipated whilst balancing needs for reservoir safety.    

 

Figure 4-1 Section illustrating reduced height of wall 

                                                           
1 Floods and Reservoir Safety, Fourth edition, ICE, 2015 
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5. Potential foundation conflict  

Following site walkover and discussion with the landowner, the presence of discrete pad foundations for the 

existing property has been highlighted that may limit the space available to construct a new wall in the 

current proposed location (Figure 5-1). The actual footprint of the wall above ground is likely to be relatively 

small (0.3- 0.6m) however the foundation could be between 1.3m to 2m wide based on past project 

experience. An understanding of ground conditions and hydraulic forces is needed during detailed design to 

fully determine what impact this constraint has in terms of the limited 3m width available between the existing 

building and top of bank.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5-1 Site photograph illustrating limited space 

Based on discussion with the landowner their preference is to construct the wall closer to the Burn. Having 

reviewed this suggestion there is potentially up to 1.8m of space between the top of bank of the Burn and the 

existing fence line which could be utilised for wall construction. We would propose reducing the currently 

indicated 1.7m set back distance from the top of the Burn with the acceptance that some additional erosion 

protection may be required depending on analysis of velocities during detail design. This is shown in Figure 

5-2 below. This would reduce the risk of conflict with the existing foundations and provide some protection to 

the existing tree line. Adequate space for back of wall drainage, previously proposed, would still be available 

under this arrangement as outlined in our technical note of 1 July 2019.    

Realigning the Burn to push it west further into the field at Hillside Farm has also been raised by the 

landowner, however the preference is to keep the Burn in its current form. Further to this, from a statutory 

approvals perspective, it is highly unlikely regulators such as SEPA would support the realignment of this 

watercourse except as an effort to re-naturalise the Burn. A feasibility check indicated the limited gradient of 

the channel would not support re-meandering without significant land take and excavation works. This re-

meandering would provide no additional flood risk benefit to Campbeltown and significantly impact the 

capacity of this land to be used for agricultural grazing. However, if during geotechnical design a suitable 

solution/width of foundation cannot be obtained realigning the Burn could be reconsidered as an alternative. 

We also wish to note that structural monitoring of properties potentially affected by the scheme will be a 

specification requirement for the construction phase of the project. 
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Figure 5-2 Realigned northern flood wall and ditch 

6. Options to reduce impact on trees 

It is recognised that there is a potential loss of trees which run inside Mr McCallum’s fenceline to the south 

west due the construction of a flood wall. As stated previously it is proposed that the flood wall be realigned 

to minimise risk of conflict with the foundation of the existing building. This would also potentially reduce the 

number of trees needing to be felled.  

In general we will look to minimise the loss of trees where possible and will work with our arboriculturalist to 

develop a tree management strategy. Knowledge of the tree root systems and necessary depth of foundation 

for flood walls will enable AECOM to develop a strategy to retain as many trees as possible. Systems such 

as tree root barriers can be explored to divert roots downwards to a level where they can safely establish 

without surface damage.  

As discussed in the preceding section, the flood wall along the south west boundary of the affected land, 

may be pushed closer to the Burn to maximize the potential to retain trees, however detail design work is 

needed to confirm.  
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7. Option for ditch realignment to the north west 

To the north west boundary, the landowner requested that the fence to the north west of his land be retained 

and that the floodwall be offset at least 1m from his fence line. This would enable the natural environment, 

particularly the treeline here to remain unimpacted.  This would require the existing ditch shown in Figure 

7-1 to be realigned. We feel the design can be amended to factor in this request.  

 

Figure 7-1 Existing ditch and fenceline to north west 

The ditch would be captured prior to meeting the wall and directed to discharge into the storage side of the 

flood wall so that this drainage route is maintained but kept away from the industrial estate. This new 

alignment is shown in Figure 5-2. 

8. Conclusion 

Following the notification of the Campbeltown Flood Protection Scheme under the Flood Risk Management 

(Scotland) Act 2009, an objection from an affected landowner at Snipefield Industrial Estate was received. 

Technical information has been provided, on July 1st 2019, surrounding the proposed drainage strategy for 

the site. Dialogue has since been ongoing between the affected party, ABC and AECOM, the council’s 

consultant, in order to address concerns raised. This raised additional queries which this technical note 

seeks to address. It should be noted that detail design has not yet been carried out and requires additional 

topographic surveys and ground investigation work to be completed before commencement. Therefore the 

responses provided are based on the best information available and will continue to be developed and 

detailed following confirmation of the scheme.  

The core objections discussed in this memo are around visual impact of the wall, position of the existing 

ditch and loss of trees. This technical note describes the additional assessments carried out which in 

principle support a reduction in the visual impact of the wall by lowering the design level and realigning the 

wall to protect existing tree lines. Furthermore, a new route for the existing ditch to the north has been 

identified following site walkover with the objector. The proposed alignment of the flood wall may be 

amended, closer to the Burn, to reduce the impact on the tree line and existing buildings.  

It is hoped that this supplementary information and the proposed design amendments provide the affected 

landowner assurance and confidence that their concerns have been fully considered and that their initial 

concerns will be appropriately addressed during the remainder of the design process.   
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1. Introduction 

During the statutory notice period an objection was received from L & A Marine to the proposed Campbeltown 

Flood protection Scheme.   

Following the submission of this objection, further information was provided in the form of two technical notes 

which aimed to address the concerns raised in the objection. Following on from this two outstanding issues 

remain as submitted by email on 23rd August 2019; 

• Requirement for any flood wall excavations to be not less than 2m away from the existing buildings and 

not less than 1m away from existing fence line. 

• Requirement to provide a ‘failsafe’ above ground route for excess [surface] water, in the event that the 

proposed drainage system becomes overwhelmed.  

This technical note (No.3) looks to address the outstanding concerns raised, and should be read in conjunction 

with the previous two notes issued. 

2. Flood Wall Alignment  

The Council’s consultant AECOM have now reviewed the revised flood wall alignment that the landowner 

proposed in recent correspondence on 23 August 2019 and your proposed compromise outlined on 3 July 

2019.  Please refer to Figure 1 below.   

Based on the available space, and the current level of ground investigation, we believe the wall alignment is 

feasible as you have requested. We can confirm that the proposed scheme will be developed based on your 

preferred flood wall alignment which maintains clearance from the existing building foundations and fence.  

Further site investigation is planned to allow detailed design to be progressed.  Detailed design will be 

commenced upon formal confirmation of the scheme by Scottish Ministers.  If the findings from site 

investigation results in a requirement to materially amend the wall alignment, we will consult with you again. 
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Figure 1: Updated flood wall alignment based on discussions 
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3. Local Surface Water Management 

AECOM have also assessed a potential solution to manage excess surface water through overland flow paths. 

Based on a review of existing levels there is limited scope to maintain an overland flow path without significant 

regrading of the ground to the rear of L&A Marine to create an above ground flow path.  This is limited by the 

need to maintain the existing ground levels to protect the building foundations and as much of the tree line as 

possible.  

As discussed previously, in the first technical note provided (July 2019), new drainage is proposed to capture 

overland flow routes that will be cut off, in the future, due to flood walls (refer Fig 3-2). Filter drains have been 

proposed to fulfil this requirement and to offset the potential impact of traditional gully blockage by increasing 

the area for flow to enter to drainage pipes. These systems are highly unlikely to be fully blocked along their 

length adding resilience compared to the existing drainage regime.   

The primary drainage arrangement is via a proposed filter drain and carrier pipe running along the length of 

the wall and connecting to the existing surface water culvert downstream of the proposed flood storage area.   

However in order to ensure that a fall-back arrangement is maintained and address your concerns specifically, 

a secondary drainage arrangement can be provided along the back of L&A Marine in the form of overflow 

arrangements.  This will be based on providing overflow pipes, from the new back of wall filter drain, directly 

into the Millknowe Burn from the three low points identified within the site.  This is illustrated in Figure 2 below. 

The perforated carrier pipe in the filter drain would be connected to overflow pipes.  These would run through 

the flood wall to allow exceedance flows to outfall directly the Millknowe Burn. Two non-return devices would 

be provided on the overflow pipe to ensure that flood water does not backflow up the pipe, from the flood 

storage area, and flood the landward side of the wall during extreme flood events.    The provision of two non-

return devices provides additional resilience and security. 

Under normal conditions surface water runoff from the site would be drained by the primary drainage via the 

proposed filter trench and carrier pipe to the culvert, downstream.  However, in the event of a blockage, or 

exceedance of that arrangement, flood water will build up in the pipe, and filter drain, until it reaches a level 

that provides sufficient head of water to open the in-line non-return valve (situated within a chamber) and 

terminal flap valve (on the pipe outlet) allowing the surface water to be discharged into the burn.  

We note a situation where a combination of flood storage in the proposed detention area and blockage of the 

proposed surface water system prevents flow from a back-up overflow. This is considered statistically unlikely 

to occur based on the level of protection that the scheme is designed for and the likelihood of occurrence.  As 

such the additional drainage proposed gives a good level of protection and beyond the theoretical technical 

needs to manage surface water.  

It is hoped that this provides confidence that betterment to the existing underground drainage networks will be 

provided through increased capacity, identified in our technical note from July 2019, and that this additional 

second line of drainage will maintain and enhance your existing fall-back position. 

We hope this additional information, along with the information previously provided, addresses your noted 

concerns and that in doing so you will be in a position to remove your objection. 
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Figure 2: proposed failsafe drainage arrangement section 
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1. Introduction 

During the statutory notice period an objection was received from L & A Marine to the proposed Campbeltown 

Flood protection Scheme.   

Following the submission of this objection, further information was provided in the form of three technical notes 

which aimed to address the concerns raised in the objection. A meeting was also held on site with the affected 

landowner on 2nd July 2019. Following on from this the following outstanding issues remain as submitted by 

email on 25th August 2019; 

• Lack of confidence that the proposed “fail-safe” drainage arrangement would work during extreme weather events.  

• Clarity around the proposed maintenance of the watercourse and proposed flap valve arrangement. The landowner 

indicates the Burn can silt up and would require clearance to allow the flap valve to be operational.   

This technical note (No.4) looks to address the outstanding concerns raised and should be read in conjunction 

with the previous three notes issued. 

2. “Fail-safe” drainage operation 

As noted by the landowner, a flap valve would be installed on the proposed outlets to prevent a backup of flow 

when water levels in the Burn/flood storage area are high during extreme storm events. The landowner is 

concerned that this “fail-safe” drainage line would therefore not be operational during extreme storm events, 

when the primary drainage system could potentially be exceeded.  

This is not expected to be the case due the different response times between the drainage catchment towards 

L&A Marine and the modified flood response of the storage area catchment.   

The flood storage area (FSA) is designed to attenuate or slow flows in order to store them. This is achieved 

through the control culvert “throttle” downstream. The fields at Hillside currently provide some attenuation 

impact at a small scale. The proposed scheme will throttle flows further and more fully utilise storage volume 

available in the field particularly near to the proposed dam structure.  

Under current conditions, floodwater would spill in the lowest areas at the start of the flood event as shown in 

Figure 2-1 below. This results in existing storage volume being used quickly at the beginning the storm event. 

This means it is unavailable during peak of the storm which we are trying to attenuate.  

The construction of the dam and control structure would change the current response of the FSA. The throttle 

creates the head to force a greater volume of spill at the area immediately upstream of the proposed dam 

(Figure 2-2) at the start of the flood event. The dam itself allows water to build to a more significant depth 
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creating a larger available flood volume in this location than currently exists. This can be seen when comparing 

Figure 2-3 and Figure 2-4.  

Floodwater will build in depth and spread north as the area becomes filled. Creating this additional storage 

and allowing it to be used at the start of the event, therefore increases the time for areas further north in the 

storage area would to reach peak water levels as illustrated in Figure 2-5 and Figure 2-6. Under current 

conditions peak water level in the channel would occur 2.5 hours into the storm event. This this would increase 

to 5 hours with FSA in place.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-1 1 in 200 year current flooding - 1.5 hour into storm 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-2 1 in 200 year flooding with scheme - 1.5 hour into storm 



  
 

   

3/8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-3 Current 1 in 200 year flooding - 2 hours into storm  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-4 Current 1 in 200 year flooding with scheme - 2 hours into storm 
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Figure 2-5 1 in 200 year current peak flood response – 2.5 hours into storm 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-6 1 in 200 year with scheme flood response – 2.5 hours into storm 
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Figure 2-7 Current 1 in 200 year flooding - 5 hours into storm 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-8 1 in 200 year with scheme peak - 5 hours into storm  

The catchment which generates overland flows towards L&A Marine would operate differently to the flood 

storage area. As a small, steep and partially urbanised subcatchment, rainfall would have a quicker response 

time compared to the FSA due to impermeable surfaces and shorter drainage path lengths. Hydrological 

calculations using an industry standard REFH2 approach indicate the rainfall duration resulting in worst case 

flows generated by the L&A Marine subcatchment would be just over 1 hour. The bar chart in Figure 2-9 

illustrates this intensity of rainfall against time. The line graph below illustrates the resultant flow response as 

a result of this rainfall intensity falling on this specific subcatchment.   
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Figure 2-9 Storm response 

Based on the modified response of the Burn due to the FSA arrangement, the flow from L&A Marine would be 

drained to the Burn well before the peak water level is reached in the watercourse/storage area. This means 

there would be positive drainage for the “fail-safe” arrangement even in the case of an extreme event such as 

the 1 in 200 year as illustrated in Figure 2-10 below.  

Positive drainage would be achieved where water levels are lower than 12.3mAOD, the lowest ground level at 

L&A Marine. The typical stage in the flood storage area for 1 in 200 year event would be below this during this 

storm response at L&A Marine. In other words, the area would be drained before levels in the watercourse 

would close flap vales in the “fail-safe” outlet.  

This was also tested for a prolonged storm event of 6 hours for an extreme 1 in 200 year event. In this scenario, 

the magnitude of flow to be managed would be much smaller as it is distributed over a longer duration. The 

peak stage in the watercourse/storage area would occur at 7.5 hours compared to 3.5 hours. Positive drainage 

would be in operation well into the recession of the storm event allowing the fail-safe mechanism to operate.  

It should be noted the main line of proposed drainage to capture cut off of the overland flow path due to the 

flood wall has been sized for a 1 in 200 plus climate change event. This would provide a much greater capacity 

than current arrangements. This analysis is highly conservative in that it assumes the primary drainage is at 

capacity and does not consider this additional storage volume provided underground within this drainage 

arrangement.   

Furthermore, the proposed drainage arrangement will change current overland flow routes to direct most flow 

away from L&A Marine towards the upgraded Dalaruan Street culvert downstream which would provide a 

reduced risk to the landowner compared to current conditions. The “fail-safe” drainage line will add a further 

layer of resilience in the unlikely event of exceedance, which goes beyond standard drainage design practise.  
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Figure 2-10 Stage-Time response of Flood Storage Area vs Storm response at L&A Marine, 1 hour storm 

3. Maintenance  

Once constructed Argyll and Bute Council will become the owner and manager of the reservoir. Under the  

Reservoirs (Scotland) Act 2011 ABC will be responsible for maintaining the flood storage area and ensuring it 

is operating as designed. This will include routine inspection all elements forming the reservoir including the 

proposed flap valve outlets.  

Under the Act, ABC will need to appoint a panel engineer to oversee construction, alterations, supervise or 

inspect the site. Panel engineers are a group of specialist civil engineers appointed by the Defra Secretary of 

State. This ensures reservoirs and dams are inspected regularly and constructed or altered only under the 

charge of properly qualified engineers. This ongoing management of reservoirs is regulated by SEPA. Further 

to this, within the legalisation a supervising engineer is required to produce 12‐monthly written statements for 

the reservoir manager and SEPA on the status of the reservoir which may recommend maintenance or repairs 

work which must be carried out within force of law.  

The Reservoirs Act is driven by safety concerns and will ensure regular maintenance and inspection of the 

proposed flood scheme which will include regular inspection of the watercourse and clearance where required.  

 

 

Drainage surcharge level/top of bank 



  
 

   

8/8 

4. Conclusion 

Following the notification of the Campbeltown Flood Protection Scheme under the Flood Risk Management 

(Scotland) Act 2009, an objection from an affected landowner at Snipefield Industrial Estate was received. 

Dialogue has since been ongoing between the affected party, ABC and AECOM, the council’s consultant, in 

order to address concerns raised. This raised additional queries which this technical note seeks to address.  

It should be noted that detail design has not yet been carried out and requires additional topographic surveys 

and ground investigation work to be completed before commencement. Therefore the responses provided are 

based on the best information available and will continue to be developed and detailed following confirmation 

of the scheme.  

It is hoped that this supplementary information and the further information around the proposed drainage 

design operation provides the affected landowner assurance and confidence that their concerns have been 

fully considered and that their initial concerns will be appropriately addressed during the remainder of the 

design process.   
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