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1. INTRODUCTION 

cbec eco-engineering UK Ltd (CBEC) was commissioned by the Cairngorms National Park Authority 

(CNPA) to produce detailed designs to restore natural river processes, reinstate channel/floodplain 

connectivity and improve the quality of riverine and floodplain habitat at the landscape scale through 

the removal of embankments along ~3.6 km of the Upper Dee, thus restoring ~135 ha of the Dee 

valley. Design modelling of the preferred option, undertaken in 2023, demonstrated that the design 

was successful in increasing floodplain connection at the study site at low flood events (i.e. the 1:1.5 

year and 1:2 year events), broadly increasing inundation extents and depths on the river left floodplain 

and reducing those on the river right floodplain. Similar patterns were observed for the 1:5 and 1:10 

year events, with differences between existing and design conditions becoming less pronounced with 

increasing return period. A Flood Risk Assessment carried out as part of the design development 

process demonstrated that the design will result in a general increase in peak flood depths within the 

design site but no increase in flood extents (i.e. no increase in the number of receptors affected or risk 

to receptors already affected). It was also demonstrated that the design is not predicted to have any 

impact on flooding downstream of the site, other than slight attenuation of peak flow for the 1:2 year 

event. In order to address some concerns raised during the Planning process and incorporate the 

effects of some localised changes to the design following ongoing consultation, the design model was 

re-run in April 2025. This technical note summarises the changes made to the design and design 

surface and summarises the model results for the updated April 2025 design and associated model 

runs and their implications for flood risk.  

2. DESIGN UPDATES 

Since completion of the detailed design in 2023, a number of changes have been made to the design 

in response to feedback from SEPA, CNPA, landowners, the local community and other stakeholders. 

These changes are summarised below.  

 

 



- Additional wetland scrapes. Following feedback from the local community amid concerns 

about flood risk downstream, more wetland scrapes have been added to the design surface 

with the aim of increasing flood storage. These additional scrapes have been incorporated 

into the newly modelled design surface through adjustment of the surface in CAD to result in 

shallow floodplain scrapes with variable topography.  

- Redistribution of spoil. Cut material will be generated primarily through the removal of the 

embankment and the excavation of floodplain scrapes, with additional rock generated from 

the removal of historical bank toe armour. This material is to be disposed of by redistributing 

it across the site in three ways: (i) infilling the topographic low behind the existing 

embankment (primarily material from bank toe armour and embankment); (ii) reuse of 

suitably sized boulders to ballast large wood structures; and (iii) spreading material over 

designated areas of the floodplain to a depth of ~5 cm. These changes have been implemented 

through modification of the design surface in CAD.    

- Hard bank protection removal. Following ongoing engagement with the landowner and the 

wider project team, some sections of historical bank toe protection are now being retained in 

response to ecological or logistical constraints. Bank toe armour removal has not been 

modelled directly because it is not represented by a topographic change within model 

resolution; additionally, loss of toe armour has only a minor effect on toe friction and affects 

primarily the evolution of the channel rather than its hydraulic capacity, water levels and 

velocities. However, to ensure a conservative approach to assessment of flood risk, 

approximate volumes of rock to be removed have been calculated and these volumes included 

in the redistribution of spoil across the site. It is assumed that the rock removed will be (i) 

reused as ballast for the large wood structures where of appropriate size and (ii) redistributed 

in the deeper parts of the site (primarily behind the existing embankment) and covered by 

finer spoil material.   

- Large wood structures. Large wood was represented in the model as a change to the mesh 

topography (i.e. an increase in height) and an increase in local friction. Following liaison with 

the landowners, the majority of the in-channel large wood structures have been descoped, 

with only two in-channel structures remaining. All of the original floodplain large wood 

structures are retained in the design.  

Design drawings reflecting the updated design can be seen in Figure 2.1 and appendix A.
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Figure 2.1. Detailed Design  
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3. MODEL RESULTS 

3.1 MODELLING OUTPUTS 

The design surface was updated to reflect the design changes detailed in Section 2. This was then re 

modelled using the fully 2D TUFLOW FV hydraulic model that was developed as part of the detailed 

design phase of work in 2023. The results of the design model for the 2023 and updated design were 

then compared. Full details of the model set up including model calibration and sensitivity checking 

are available in CBEC’s Detailed Design Report (CBEC 2023). A key requirement for modelling the 

updated design surface was to check that the redistribution of spoil over the floodplain did not result 

in any significant loss in floodplain capacity and subsequently increase flood risk and pass forward 

flows.  

Model results for the 1 in 2year, 1in 50 year, 1 in 200 year and 1 in 200 year plus climate change for 

existing and the updated design conditions are presented in Figure 3.1 to Figure 3.5.
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Figure 3.1. Hydraulic model results for existing and design conditions – 2yr return period 



 

Figure 3.2. Hydraulic model results for existing and design conditions – 10yr return period 



 

 

Figure 3.3. Hydraulic model results for existing and design conditions – 50yr return period 



 

Figure 3.4. Hydraulic model results for existing and design conditions – 200yr return period 



 

Figure 3.5. Hydraulic model results for existing and design conditions – 200yr + climate change return period 
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Model results show that the updated design model incorporating additional scrapes and redistribution 

of spoil on the floodplain has not resulted in any significant changes to the inundation extents and 

depths and the model results for the updated design surface are aligned with the results for proposed 

design of 2023 with any changes being within model tolerances. 

3.2 FLOOD RISK QUERIES 

A Flood Risk Assessment was undertaken as part of the 2023 phase of work (CBEC 2023). This 

demonstrated that the design would result in a general increase in peak flood depths within the 

floodplain but no increase in flood extents (i.e. no increase in the number of receptors affected, or 

any increase in risk to receptors already affected).  

Outputs from the updated design model run were used to check and compare design flood levels and 

in particular any increases to flood risk at the Allanmore property, (the only property shown to come 

close to the functional floodplain, other than the farm buildings at Allanquoich which are unaffected 

by the design). The 2023 design model results found an increase of 7mm from existing to design 

conditions for design water levels, which is well below model tolerances. For the updated design 

surface this figure was found to increase by 1mm meaning design water levels at the Allanmore 

property were predicted to increase by 8mm as opposed to 7mm with the updated design surface.  

This 1mm increase in design water levels between the most recent design and the 2023 design would 

suggest that with the updated design surface including all the elements of the proposed design does 

not result in a significant increase to flood risk at the Allanmore property. The design changes also 

show no difference to pass forward flows relative to the 2023 results. Together this demonstrates that 

the original model interpretation still stands. 

The FRA will be updated to reflect the latest design model results. 
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APPENDIX A 

Detailed Design Drawings 
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