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Flood Scheme Investigations

The recent flood scheme investigations have involved a thorough 
and comprehensive exercise with many components:

Data Gathering and Analysis
The Council, the local community and SEPA have continued to 
provide records of previous flooding.

Topographical Survey
Further property threshold and ground levels has been gathered to 
improve and refine the hydraulic model for all three watercourses.

Design Flows 
The river flows have been checked and are based on the most up to 
date recorded gauge data (where available) and national guidance. 
The flows have been independently agreed by SEPA.

Hydraulic Modelling
The hydraulic river model has been extended further upstream 
on all three watercourses and downstream beyond the town. The 
model has been used to determine the current level of flood risk and 
the required height, extent and type of potential flood defences, 
including upstream flood storage. The model has been verified by 
comparing the results with historic flood events. 

Option Testing 
A number of flood risk management options have been tested in 
the river model. The results have been analysed to determine if 
each option is feasible or not and the potential impact on flood risk 
elsewhere.

Economic Appraisal
The outline costs and predicted benefits offered over time by each 
of the options has been assessed (cost benefit analysis). The cost of 
the scheme must not exceed the benefits, i.e. the benefit/cost ratio 
must be greater than 1.0.

Preliminary Ground Investigation
A preliminary ground investigation was carried out to determine the 
ground conditions, the likelihood of groundwater seepage and to 
assess the stability of any proposed flood defences.

Drainage Surveys
The drainage systems in the area have been surveyed. This will be 
used to determine the impact of a potential scheme on surface 
water drainage in the future.

Utility Services
Information has been collected to assess the potential need for, and 
cost of, protecting or diverting utility services.

Environmental Assessment
A desk study was carried out to identify any issues for consideration 
in the options assessment process and in preparation for a future 
Environmental Impact Assessment during the development of the 
flood scheme.

Land Ownership
Land owners have been identified so that the Council can consult 
and liaise with them directly during the future development of the 
flood scheme.

Level of Flood Protection
Flooding is a natural phenomenon which can never be entirely 
prevented. Even a flood scheme can only protect up to a certain 
standard and there will always be a residual risk, should a greater 
flood occur.

The flood scheme investigations considered various forms of flood 
defences to protect the area up to the 1 in 200 year flood event (the 
flood that has a 0.5% chance of occurring in any one year).

Table 1: Design Flows for Watercourses

Table 2: Historical Flood Events

Flood Event
Chance of Flood 
Occurring in any 
given year

River Earn
(m3/s)

Water of 
Ruchill
(m3/s)

River 
Lednock
(m3/s)

1 in 10 year 10% 105 214 78

1 in 25 year 4% 128 240 96

1 in 75 year 1.3% 160 272 121

1 in 100 year 1% 170 282 127

1 in 200 year 0.5% 196 303 145

Flood Event
Chance of Flood 
Occurring in any 
given year

River Earn
(m3/s)

Water of 
Ruchill
(m3/s)

River 
Lednock
(m3/s)

Jan 1993 10-20% 65 228 -

Feb 1997 10-20% 63 229 -

Dec 2006 30-40% 64 189 -

Aug 2012 30-40% 55.5 198.5 -

Nov 2012 30-40% 67.3 191.7 -

This does not mean that the 1 in 200 year flood can only happen every 
200 years - flooding can happen at any time. It represents the statistical 
chance of a flood of a particular size happening within a certain time.

Mouchel’s investigations used the peak flows in Table 1, which were 
agreed with SEPA and are based on recorded data (where available):

Table 2 shows how these values compare to the 5 highest flows 
recorded since 1993.

The standard of protection for the scheme has been assessed 
considering a number of factors including:

• The height, extent and ‘buildability’ of the proposed flood 
defences

• The environmental impact of the scheme

• Climate change impacts and safety factor impacts (‘Freeboard’)

• The estimated costs of the design, construction, maintenance and 
safe operation of the proposed scheme

In addition to the 1 in 200 year peak flood levels, the proposed flood 
defences must also include ‘freeboard’ which provides a factor of safety 
to the design and accounts for the uncertainty within the hydraulic 
modelling, the type of flood defence and also the localised effects of 
water turbulence.

Recent Government guidance suggests increasing the peak design 
river flows by 20% to allow for future climate change. This has been 
fully considered in as part of the investigations noted above. For the 
proposed flood scheme, it was not feasible to incorporate this, in 
addition to the 1 in 200 year level of protection, due to the excessive 
heights of the proposed defences that would be required and the 
associated visual impact and ‘buildability’ issues.

The aim of the proposed scheme at Comrie is to protect the area 
against a 1 in 200 year flood event (the flood that has a 0.5% chance 
of occurring in any one year) with an addition for ‘freeboard’.


