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Figure 1: Proposed Development Overview  
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2. Proposed Development Setting

2.1 Location and Existing Site Description
The Site is located near the town of Larbert, adjacent to the M876, approximately 4.5 km northwest of 
Falkirk, Scotland (National Grid Reference (NGR) NS851836). The Site encompasses approximately 
22.3 hectares (ha) of undeveloped greenfield land, depicted in Figure 2. The Site currently has no known 
active use however is allocated in the Falkirk Local Development Plan 2 (LDP 2)(August 2020) for 
business and industry uses. The Proposed Development will consist of a data centre campus comprising 
of two buildings of approximately 300-megawatt (MW) utility demand capacity with a combined Gross 
Internal Area (GIA) footprint of approximately 128,863 square meters (sqm). Ancillary infrastructure will 
include security huts; pumphouse buildings; sprinkler water tanks; onsite waste heat recovery plant and 
underground diesel storage to support backup generators. Further details can be found in Chapter 3: 
Description of the Proposed Development.

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Site in Local Area Context  

2.2 Site Visit  
A site walkover was completed in November 2025 by WSP representatives to assess local hydrology 
condition within the Site in relation to the Proposed Development, these representatives included Water 
Environment, Flooding, Fluvial Geomorphology and Water Engineering specialists. The weather 
condition was dry and overcast during the visit. General observations were that two established 
watercourses were identified within the Site as well as evidence of apparent localised groundwater 
emergences in the form of springs. These emergences were very small in scale and cannot be 
confirmed to be groundwater at this stage, further Ground Investigations (GI) should be carried out to 

Contains OS Map Data © Copyright and Database Rights (2026)  
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confirm this. Areas containing depressions in the landscape contained standing water at the time of the 
visit and local fauna (reeds) appeared to indicate that areas within the Site were regularly wetted, this is 
further supported by the presence of habitats that indicate the potential presence of Groundwater 
Dependant Terrestrial Ecosystems (GWDTE) as assessed within the Hydrology chapter of this EIA 
(Chapter 8: Water environment and Flood Risk). Further Site observations from the site visit are 
presented throughout this FRA, and site photos have been included where relevant. 

2.3 Site Topography   
A topographic survey of the site was undertaken in February 2024. The survey indicates that the overall 
Site topography contains gentle slopes carrying overland flow which generally travels south to north 
(Figure 33). High ground is typically located toward the southȤwestern portion of the site, with ground 
levels then progressively decreasing across the site towards the north and east. 

The steepest gradients occur on the banks of waterbodies including the two watercourses identified 
within Chapter 8 and where a small water feature or attenuation basin is situated, the majority of surface 
water runoff is likely conveyed toward these receiving waterbodies.  

Overall, the site comprises a broadly uniform sloping landform, with levels falling from southȤwest to 
northȤeast. The topography indicates that surface water runoff would likely naturally flow toward the 
northern and eastern boundaries of the site. 
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Figure 3: Topography Survey Map  
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to confirm if the source is groundwater. Plate:1 to Plate:6 show various sections of the watercourse 
within the Site. 









https://maps.nls.uk/geo/explore/side-by-side/swipe/#zoom=15.7&lat=56.03290&lon=-3.84280&layers=193&right=ESRIWorld
https://maps.nls.uk/geo/explore/side-by-side/swipe/#zoom=15.7&lat=56.03290&lon=-3.84280&layers=193&right=ESRIWorld




https://www.bgs.ac.uk/datasets/hydrogeology-625k/
https://soils.environment.gov.scot/maps/soil-maps/national-soil-map-of-scotland/




https://www.gov.scot/publications/national-planning-framework-4/
https://www.gov.scot/publications/national-planning-framework-4/




https://www.falkirk.gov.uk/development-planning/falkirk-local-development-plan-2
https://www.falkirk.gov.uk/development-planning/falkirk-local-development-plan-2
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5. Sources of Flood Risk  

5.1 Fluvial  flooding  
Fluvial flooding originates from a watercourse whether it be natural or culverted and is normally caused 
when the river channel, or culvert capacity is exceeded, and water flows out of the riverbank onto the 
floodplain.  

5.2 Surface water flooding  
Surface water flooding, also known as pluvial flooding, is defined as flooding as a result of rainfall when 
water ponds or flows over ground before it enters a natural or man-made drainage system or 
watercourse, or when it cannot enter because the system is already full to capacity.  

5.3 Coastal floodin g 
Coastal flooding normally occurs when dry and low-lying land is submerged by seawater and is the result 
of floodwater that penetrates the inland area controlled by the topography of the coastal land exposed to 
flooding.   

5.4 Sewer  flooding    
Sewer flooding is the overflow of water from the drainage and sewerage system and can occur during a 
flash flood where high intensity rain falls, and the capacity of the sewerage system becomes 
overwhelmed by the heavy rain causing internal or external flooding to the surrounding areas or 
properties.  

5.5 Groundwater flooding  
Flooding from groundwater can happen when the level of groundwater within the rock or soil 
underground known as the water table rises above ground levels. Groundwater flooding is much slower 
to occur than river flooding and can happened days, weeks or months after heavy or prolonged rainfall.  

5.6 Other sources of flooding  
Flooding from canals, reservoirs and failure of flood defences.  
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Peak Inflows  

The peak inflows applied to the model for different return period events are summarised in Table 2. The 
climate change allowance applied to the 0.5% AEP is 56%, in line with SEPA guidance for the Forth 
Catchment8 

Table 2: Peak flows (m 3/s) applied to the different inflows in the model  

Return 
Period  

Inflow_001  E001 E002A/ 

E002B/ 

E002C 

E003 Inflow_003  Inflow_004  

50% AEP 0.49 0.12 0.04 0.06 1.77 0.32 

20% AEP 0.64 0.15 0.06 0.08 2.34 0.43 

10% AEP 0.76 0.18 0.07 0.09 2.77 0.52 

3.3% AEP 0.98 0.23 0.08 0.11 3.57 0.68 

2% AEP 1.10 0.25 0.09 0.12 4.00 0.76 

1.33% AEP 1.21 0.27 0.10 0.13 4.39 0.84 

1% AEP 1.29 0.29 0.11 0.14 4.68 0.90 

0.5% AEP 1.45 0.32 0.12 0.16 5.27 1.01 

0.1% AEP 1.87 0.42 0.15 0.20 6.79 1.30 

0.5 % AEP + 
CC 

2.26 0.51 0.19 0.25 8.23 1.58 

 

The full hydrology derivation is provided in Appendix A of the Flood Modelling Report (Annex B).  

6.2.3.2 Hydraulic Modelling 
Annex C contains the modelling report which provides the full details of the modelling undertaken.  A 1D-
2D hydraulic model was produced using ESTRY-TUFLOW to represent the two watercourses that pass 
through the site. 

6.2.3.2.1 1D model Build  

Channel Geometry  

Channel cross section geometry was based on the cross-section survey collected in December 2025. In 
some cases, interpolates were used when there was a longer distance between the surveyed cross 
sections.  

 
8 Climate change allowances for flood risk assessment in land use planning, Version 6 (February 2025). 
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2D Roughness  

2D roughness values were applied using 2D_mat layers to represent different land use types. These 
were based upon OS Map data. A global roughness value of 0.04 has been applied to the 2D domain.  

1D-2D Linking  

A 2D_bc_hx boundary was applied across the 1D and 2D boundaries to facilitate that transfer of flows 
between the channel and the floodplain. 2D_zsh layers were applied to stamp levels along the banks. 
Stamped levels were based on topographical survey at cross sections and LiDAR data.  

6.3 Baseline Results   
The model has been simulated for the 3.3% AEP and 1% AEP present day events, as well as the 0.5% 
AEP plus climate change event, a full set of results is contained within the modelling report. The baseline 
flood maps appear similar in extent to the existing SEPA flood extents. 
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Figure 9: Baseline  flood map for 3.3% AEP, 1% AEP and 0.5%AEP plus CC  









 

Larbert Data Centre Campus, located on Land at Glenbervie Business Park, Striling Road, Larbert 
Appendix 8-1 - Flood Risk Assessment 
April 2026 | UK0043186-WSP-LAR-XX-RP-FRA-0001-P01 35 
 

downstream. This is as expected as the pipe discharging downstream has not been altered so this will 
also be acting to limit the downstream discharge.  
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Eastern watercourse. On both watercourses, there is a small decrease in total volume of water under the 
proposed scenario. 

Table 4: Comparison of total volume of water passing downstream of M8 76 cross section    

Cross section    Baseline   Proposed   

XS17 215,937 215,877 

XS24A 47,535 42,717 

 

6.4.3 Residual Flood Risk  
A residual flood risk is associated with a potential 75% blockage of the western watercourse culvert, as 
identified in the hydraulic modelling sensitivity testing (Annex C). However, based on site observations, 
such a level of blockage is considered unlikely. The culvert inlet and the upstream watercourse section 
appeared well maintained, and a low-level potential debris blockage material was observed on site, 
reducing the likelihood of significant obstruction. 

6.5 Proposed Surface Water Mit igation - Drainage  
Appendix 8.2 Surface Water Drainage Strategy (DS) is provided as part of the EIAR for the Proposed 
Development. Further details in terms of general principles and examples of mitigation can be found 
within Chapter 8. This will deal with the runoff generated from the new impermeable infrastructure 
introduced to site.  
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8. Groundwater flood risk  

No detailed groundwater modelling or GI have been carried out; therefore, the true depth of the 
groundwater table remains unknown. However, as described in Section 2, historical and current OS data 
show the presence of a spring within the site (apparent source of eastern watercourse). The assessment 
of GWDTE within EIAR Water Chapter 8 indicates that there is potential for local flora to be able to 
access groundwater on site. Site observations also include accounts of small scale groundwater 
emergences. 

With the above evidence considered and without sufficient groundwater modelling or GI to indicate 
otherwise, the risk of groundwater flooding to the Proposed Development is considered High. Further 
groundwater modelling or GI should be carried out prior to construction in order to ascertain the 
groundwater levels and reassess flood risk. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



https://www.legislation.gov.uk/asp/2009/6/contents
https://www.legislation.gov.uk/asp/2009/6/contents




https://www.legislation.gov.uk/asp/2011/9/contents
https://www.legislation.gov.uk/asp/2011/9/contents
https://map.sepa.org.uk/reservoirsfloodmap/Map.htm
https://map.sepa.org.uk/reservoirsfloodmap/Map.htm
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12. Other flood risk considerations  

12.1 Access and egress  
The proposed site will be accessed from the Stirling Road roundabout to the south. This access point is 
not affected by flood risk and will remain available during events up to the 0.5% AEP plus climate 
change level. The access is located at a significantly higher elevation than the adjacent western 
watercourse. A secondary access is also proposed from Glenbervie. This access will similarly remain 
operational during flood events up to the 0.5% AEP plus climate change level. 

12.2 Watercourse  crossings  
To facilitate movement throughout the proposed development, several locations will require crossings 
over the western watercourse. These watercourse crossings will be designed to accommodate a 0.5% 
AEP event, including an allowance for future climate change, and will incorporate an additional 600 mm 
of freeboard.  
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13. Flood r isk overview  

The flood risk to the Proposed Development is summarised in Table 5 below.  

Table 5: Flood Risk Overview  

Source  Risk  Description and Comments  

Fluvial Low Risk  Refer to small watercourses/ surface water risk 

Surface/ small 
watercourse 
Water 

High Risk 
(mitigation 
proposed) 

Baseline hydraulic modelling identified flood risk to the site 
from two minor watercourses. The flood extents associated 
with the western watercourse have been fully avoided through 
the site layout and design. For the eastern watercourse, a 
diversion is proposed to route flows away from the eastern 
building, thereby removing the onȤsite flood risk. The diversion 
has been designed to ensure no adverse impacts are 
transferred downstream, with conveyance and capacity 
provided for up to the 0.5% AEP plus allowance for climate 
change. An additional 600mm should be incorporated to the 
design of the culvert.    

Groundwater High Risk 
(recommendation 
for further 
investigation 
proposed) 

Springs and areas of high groundwater have been identified on 
site and are also indicated in published mapping. These 
features present a potentially high risk to the development, 
pending confirmation through detailed ground investigation. 
Further intrusive investigation and groundwater monitoring will 
be undertaken at the next design stage to refine the 
understanding of groundwater levels, spring emergence, and 
associated constraints.  

Sewer Low Risk No records of previous flooding incidents have been provided 
by Scottish Water. Although Scottish Water infrastructure is 
present on the site, any exceedance or surcharge flooding 
from this network would be expected to follow natural 
topography and flow towards the proposed drainage system / 
existing watercourses, rather than ponding within the 
development area. 

Coastal No Risk The Proposed Development is not located within a coastal 
floodplain. 

Artificial Sources No Risk The Proposed Development is not within risk of flooding from 
any controlled reservoirs and is a significant distance from the 
nearest canal. 
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Annex A 
SEPA Checklist  
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Annex A - SEPA Checklist  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                     Flood Risk Assessment (FRA) Checklist (SS-NFR-F-001 - Version 16 - Last updated 27/08/2019

Development Proposal Summary
Site Name:
Grid Reference: Easting: 285279 Northing: 683795
Local Authority:
Planning Reference number (if known):
Nature of the development: Infrastructure If residential, state type: 
Size of the development site: 22.3 Ha
Identified Flood Risk: Source: Fluvial Source name:

Land Use Planning
Is any of the site within the functional floodplain? (refer to 
SPP para 255) Yes If yes, what is the net loss of storage? m3

Local Development Plan Name: Falkirk local development plan 2023 2023
Allocation Number / Reference: �/�R�F�D�O���'�H�Y�H�O�R�S�P�H�Q�W���3�O�D�Q�����0�D�S�������±���)�D�O�N�L�U�N�����/�D�U�E�H�U�W���D�Q�G���6�W�H�Q�K�R�X�V�H�P�X�L�U�����U�H�I�H�U�H�Q�F�H�V���%�8�6���������D�Q�G���%�8�6������

If yes, what is the proposed use for the site as identified in 
the local plan? Commercial If Other please specify:
Does the local development plan and/or any pre-application 
advice, identify any flood risk issues with or requirements for 
the site. 

No
If so, please specify: 

What is the proposed land use vulnerability? Least Vulnerable

Supporting Information
Have clear maps / plans been provided within the FRA  
(including topographic and flood inundation plans)? Yes

Has sufficient supporting information, in line with our 
Technical Guidance, been provided? For example: site 
plans, photos, topographic information, structure information 
and other site specific information.

Yes

Has a historic flood search been undertaken? Yes
Is a formal flood prevention scheme present? No
Current / historical site use:
Is the site considered vacant or derelict? Yes
Development  Requirements
Freeboard on design water level: 0.6 m
Is safe / dry access and egress available? Vehicular and Pedestrian Min access/egress level: 34.91 m AOD
Design levels: Ground level: 34.91 m AOD Min FFL: 35.51 mAOD

Mitigation
Can development be designed to avoid all areas at risk of 
flooding?  No

Is mitigation proposed? Yes
If yes, is compenstory storage necessary? No
Demonstration of compensatory storage on a "like for like" 
basis? Select from List

Should water resistant materials and forms of construction 
be used? No

PAGE 1 of 2

Two small watercourses running through the site shown on surafce water and small 

This document must be attached within the front cover of any Flood Risk Assessments issued to Local Planning Authorities (LPA) in support of a development proposal which may be at risk of flooding. The document will 
take only a few minutes to complete and will assist SEPA in reviewing FRAs, when consulted by LPAs.  This document should not be a substitute for a FRA.

Larbert Data Centre Campus, located on Land at Glenbervie Business Park, Striling Road, Larbert 

Falkirk Council
Unknown

If flood records in vicinity of the site please provide details: No records of flooding
If known, state the standard of protection offered: N/A

Greenfield 

N/A

N/A
Do the proposals represent an increase in land use vulnerability? Yes

Year of Publication:
Is the site identified within the local development plan? Yes

https://www.gov.scot/publications/scottish-planning-policy/
https://www.gov.scot/publications/scottish-planning-policy/
https://www.sepa.org.uk/media/143416/land-use-vulnerability-guidance.pdf
https://www.sepa.org.uk/media/162602/ss-nfr-p-002-technical-flood-risk-guidance-for-stakeholders.pdf
https://www.sepa.org.uk/media/162602/ss-nfr-p-002-technical-flood-risk-guidance-for-stakeholders.pdf
https://www.sepa.org.uk/media/162602/ss-nfr-p-002-technical-flood-risk-guidance-for-stakeholders.pdf
https://www.sepa.org.uk/media/162602/ss-nfr-p-002-technical-flood-risk-guidance-for-stakeholders.pdf


                     Flood Risk Assessment (FRA) Checklist (SS-NFR-F-001 - Version 16 - Last updated 27/08/2019

Hydrology
Is there a requirement to consider fluvial flooding? Yes

Area of catchment: 6.8 km2
Is a map of catchment area included in FRA?

Estimation method(s) used (please select all that apply): Pooled Analysis If Pooled analysis have group details been included?
Single Site Analysis
Enhanced Single Site
ReFH2
FEH RRM
Other If other (please specify methodology used):

Estimate of 200 year design flood flow: 8.33 m3/s

Qmed estimate: 2.8 m3/s Method:  
Statistical Distribution Selected: Select from List Reasons for selection:

Hydraulics
Software used: 

          If other please specify:
Number of cross sections: 54 + interpolates

Source of data (i.e. topographic survey, LiDAR etc):
Topographic survey 
and Lidar Date obtained / surveyed: Dec-25

Modelled reach length: Approx. 1,5 m
Any changes to default simulation parameters? No If yes please provide details:
Model timestep: HPC timestep used
Model grid size:
Any structures within the modelled length? Combination  Specify, if combination:
Maximum observed velocity: ~ 3 - 5 m/s
Brief summary of sensitivity tests, and range: 
           variation on flow (%) 20 % Please specify climate change scenario considered: 

           variation on channel roughness (%) 20 %
           blockage of structure (range of % blocked) 25 and 75 %
           boundary conditions: Upstream Downstream
                   (1)  type Flow D/s confluence

 Specify if other  Specify if other:
                   (2)  does it influence water levels at the site? No Yes

Has model been calibrated (gauge data / flood records)? No
Is the hydraulic model available to SEPA? Yes  
Design flood levels: 200 year 34.8 m AOD 34.91 m AOD
Cross section results provided? Yes
Long section results provided? Yes
Cross section ratings provided? Yes
Tabular output provided (i.e. levels, velocities)? Yes
Mass balance error: >1 %

Coastal 
Is there a requirement to consider coastal / tidal flooding? Select from List
Estimate of 200 year design flood level: m AOD
Estimation method(s) used: Select from List If other please specify methodology used:
Allowance for climate change (m): m
Allowance for wave action etc (m): m
Overall design flood level: m AOD

Comments
Any additional comments:

Approved by:
Organisation:

Date:

A.Atkinson
WSP
Apr-26

200 year plus climate change

Catchment Descriptors

Yes

56% for Forth Catchment 2100

Culverts and bridges

Yes

Linked 1D 2D
TuFlow

Hydraulic modelling method:



CLICK HERE

PAGE 2 of 2
Note: Further details and guidance is provided in 'Technical Flood Risk Guidance for Stakeholders' which can be accesssed here:-
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Annex B  
Falkirk Council FRA Checklist  

 

  



 

Larbert Data Centre Campus, located on Land at Glenbervie Business Park, Striling Road, Larbert 
Appendix 8-1 - Flood Risk Assessment 
April 2026 | UK0043186-WSP-LAR-XX-RP-FRA-0001-P01 51 
 

Annex B - Falkirk Council FRA Checklist  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Falkirk Council Planning Application Advice on Flood Risk and Surface Water Drainage 
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�$�S�S�O�L�F�D�W�L�R�Q���5�H�I���1�R 

�)�O�R�R�G�L�Q�J 

Provided? 

(Yes/No) 

N/A Submission 

Section 

Reference 

Reason if  

No or N/A*  
 

�)�X�O�O���3�O�D�Q�Q�L�Q�J���$�S�S�O�L�F�D�W�L�R�Q���3�O�D�Q�Q�L�Q�J���L�Q���3�U�L�Q�F�L�S�O�H     

1 Location Plan     

2 Study area description (location, previous land use)     

3 A statement outlining how, in the author(s) opinion, the development proposal complies with 

current flood legislation and policy. 

    

4 Plan of site showing pre and post development ordnance datum levels      

5 Pre-Development and post-development overland flow paths for site and surrounding land.     

6 Good use of photographs illustrating important features such as culverts etc.     

7 Catchment description     

8 Hydrology should be derived using FEH 13 rainfall catchment description. Comparison of 

relevant methods such as ReFH2, FEH Rainfall Runoff and statistical where appropriate.  

    

9 An allowance for climate change should be included. This is 39% for surface water, 56% for peak 

river flows and 0.86m uplift on peak sea levels to follow SEPA guidance. 

    

10 Information on historic flood events     

11 Details of any existing flood alleviation measures including the level of protection and condition     

12 Identification on the ownership of any water related structures and assessment of their condition     

13 Information on consultations undertaken with others     

14 Assessment of all relevant sources of flooding and level of risk. Sources include fluvial, pluvial, 

coastal, groundwater, infrastructure.  

    

15 Assessment of increased flood risk to surrounding sites.     

16 Full details of modelling approach including schematisation, justification on chosen model and 

software (e.g. why a linked 1D-2D model has been used), appropriate consideration of upstream 

and downstream boundaries). 

    

17 Flood maps for the 3.33%, 1%, 0.5%, 0.5%+CC AEP flood events. Flood elevations at key 

locations. (0.1% AEP+CC for Most Vulnerable category properties, as defined by SEPA). 

    

18 Details of appropriate model calibration and verification should be provided where possible.      

19 All models should be accompanied by appropriate sensitivity analysis.      

20 Blockage scenarios should be provided if the flood site levels are influenced by downstream 

structures. Results should show impact on water levels should these features become blocked. 

    

21 Flood water levels from all sources should not encroach within 600mm of FFL's up to and 

including the 0.5% AEP+CC event.  

    

22 An assessment of emergency access to and from the proposal up to and including the 0.5% 

AEP+CC event.  

    

23 Description of how all flood risks have been identified and appropriately mitigated or managed.     

24 A summary of residual risk after any proposed flood mitigation measures and recommendations 

for further study/risk reduction. 
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No existing flood
protection measure
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Section 2.3

App C
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Section 6.4.2

App C

App C

Section 12.1
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App C
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maps
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WSP have been commissioned by Apatura Ltd. to undertake hydraulic modelling to understand potential 
flood impacts at Glenbervie, Larbert for a proposed development. The proposed development involves 
building a new data centre on land to the north west of Larbert. This will include relevelling of the ground 
and provision of a new drainage system to accommodate the scheme. 

This report has been produced to summarise the hydraulic modelling works which have been carried out in 
support of the development. This will include a summary of the site and its main watercourses, details of 
the model build for a new hydraulic model and a summary of the model results. Modelling has been carried 
out for the baseline (existing) and post development scenarios.  

The calculation record detailing the hydrological calculations carried out in support of the modelling is 
provided in Appendix A.  

Site Overview  

The site is located at Glenbervie, to the north west of Larbert. The site is currently comprised of open fields 
and overgrown grassland. The site location plan is shown in Figure 1. 

 

Figure 1 - Site Location 
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Watercourses  

There are two watercourses passing through the site that have been modelled. Both watercourses are 
�X�Q�Q�D�P�H�G���D�Q�G���Z�L�O�O���E�H���U�H�I�H�U�U�H�G���W�R���D�V���W�K�H���µ�:�H�V�W�H�U�Q���:�D�W�H�U�F�R�X�U�V�H�¶���D�Q�G���W�K�H���µ�(�D�V�W�H�U�Q���:�D�W�H�U�F�R�X�U�V�H�¶���I�R�U���W�K�H��
purposes of this reporting. Further details of the watercourses is provided below: 

¶ Western Watercourse: 

o Passes through the western area of the site from south to north 

o Reaches the site from the south west. It flows through a culvert underneath Stirling Road 
(A9) before emerging at the south western corner of the site. 

o Leaves the site to the north, culverted underneath the M876. 

o Downstream of the M876, the watercourse joins with a larger watercourse from the west and 
conveys eastwards towards the Torwood Garden Centre. 

¶ Eastern Watercourse: 

o Passes through the eastern areas of the site from south to north. On some maps the 
watercourse is marked as a spring. 

o Reaches the site from the south from the Glenbervie Business Park. It is unclear if this 
watercourse is associated with the drainage of the Glenbervie Business Park or is a 
separate entity. Scottish Water plans (Appendix B) suggest that there is a surface water 
sewer which collects flows from the Glenbervie Business Park and conveys them along the 
Glenbervie Road. Based on the plans this appears to be separate from the Eastern 
Watercourse itself.  

o There is an existing Sustainable Drainage System (SuDS) pond located on the site, which is 
understood to collect water from the Glenbervie Business Park to the south (as shown on 
the Scottish Water plans). The pond was reasonably full when topographical survey was 
collected for the two watercourses (detailed later in report). A 500mm inlet was surveyed at 
the upstream extent of the pond, however an outlet could not be identified to safely survey. 
Topographical levels suggest there is a small potential channel to the west of the pond, 
however this area was very overgrown at the time the survey was collected. Scottish Water 
plans show the SUDS pond to discharge flows to the north towards the M876. 

o There is understood to be a culvert to the north of the site which conveys flows from the 
Eastern watercourse northwards, underneath the M876. 

o There is a watercourse to the north of the M876 which is assumed to be the downstream 
section of the Eastern Watercourse. This watercourse conveys north and confluences with 
the Western Watercourse downstream of Torwood Garden Centre.  
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Figure 2 shows the location of the watercourse and their key features.  

 
Figure 2 - Key locations for the watercourses passing through the site 

Neither of the watercourses are classified as main watercourses. It is understood that no detailed hydraulic 
modelling has been carried out for the watercourses in the past. However the watercourses are 
represented in the SEPA surface water and small watercourse flood map (Figure 3). The map shows that 
there is flood risk associated with both of the watercourses at the site, particularly along the northern 
sections of the site which appears to be a natural low spot.  



 

Glenbervie Modelling Technical Note 

DATE:  31 March 2026 CONFIDENTIALITY:  Internal 

SUBJECT:  Glenbervie Modelling �± Technical Note 

PROJECT:  0043186.1490 AUTHOR:  Jack Shelton 

CHECKED:  Julia Chambers APPROVED:  Julia Chambers 

 

Page 4 
 

 
Figure 3 - Screenshot from SEPA surface water and small watercourse flood mapping 

Geology and Groundwater  

There are superficial deposits of Till, Devensian �± Diamicton, in the west of the site; Raised Marine 
Deposits, Devensian �± Clay, silt and sand in the centre of the site; Raising Marine Deposits, Devensian �± 
Clay, silt and sand in the east, and a spot of Raised Marine Deposits, Devensian �± Clay, silt sand and 
gravel in the far east of the site. 

Background Data 

A summary of the data which has been collected to inform the hydraulic model has been summarised in 
Table 1.  
 
Table 1 - Data collected to inform the hydraulic model  

Data Description  Source  Date 
LiDAR LiDAR data downloaded from the SEPA 

website to inform underlying ground levels. 
1m DTM data was downloaded. Both 
Phase 1 1m DTM (2012) and Phase 5 
0.5m DTM (2021) data was downloaded. 

SEPA Downloaded 
December 2025 
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Topographical Survey Topographical survey for ground levels on 
the site was provided by the client. This 
was used to supplement the Digital Terrain 
Model (DTM) to represent levels on site. 

Provided by 
client 

Provided 
November 2025 

Cross Section Survey Topographical cross section survey for the 
watercourses, including structures located 
along them was collected to inform the 1D 
model build. This included a total of 54 
cross sections, including 9 structures.  

WSP 
Survey 
Team 

Surveyed 
December 2025 

Site Photos Site photos of the watercourses and 
structures located along them were 
collected alongside the cross section 
survey.  

WSP 
Survey 
Team 

Surveyed 
December 2025 

Peak Flows National River Flow Archive (NRFA) peak 
flows dataset downloaded and used to 
inform hydrological assessment. 

NFRA Downloaded 
December 2025 

Flood Estimation 
Handbook (FEH) Data 

FEH data for the catchments of 
watercourses associated with the 
development site, used to inform 
hydrological assessment.  

FEH Web 
Service 

Downloaded 
December 2025 

 
 

�+�<�'�5�2�/�2�*�,�&�$�/���$�6�6�(�6�6�0�(�1�7 

Overview  

As part of this study, detailed hydrological analysis has been carried out for the watercourses associated 
with the development site to derive inflows for the hydraulic model. The Eastern Watercourse has a 
complex hydrological catchment and required a detailed analysis to understand its true catchment.  

The final choice of method for the hydrological assessment was to use the peak flows that were derived by 
the FEH Statistical Method and apply these to hydrographs which were derived using the Revitalised Flood 
Hydrograph 2 (ReFH2) method. This is because the FEH Statistical Method is based on a much larger 
dataset of flood events and has been more directly calibrated to reproduce the flood frequency of UK 
catchments, providing a greater confidence in deriving the index flood (QMED). The assessment also found 
it was the method most suited to the nature of the catchment, type of study and data available for the 
project. The methodology for the 0.1% Annual Exceedance Probability (AEP) event was the same as the 
other return periods.  

Detailed reporting outlining the full hydrological analysis is provided in Appendix A.  
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Catchment Delineation  

The catchments derived for each watercourse are shown in Figure 4. The catchment for the Eastern 
Watercourse was split into sub-catchments, with new flow boundaries applied across the model. Inflow 
E001 was applied to the top of the 1D extent of the model, with inflows E002A, E002B and E002C applied 
to represent lateral inflows into the watercourse through the site. Inflow E003 was then applied downstream 
�R�I���W�K�H���0�����������W�R���F�D�S�W�X�U�H���I�O�R�Z�V���I�U�R�P���O�D�Q�G���W�R���W�K�H���Q�R�U�W�K���R�I���W�K�H���V�L�W�H�¶�V���Q�R�U�W�K�H�U�Q���E�R�X�Q�G�D�U�\����Two inflows were 
applied on the Western watercourse, one at its upstream modelled extent and one downstream of the 
M876.   
 

 
Figure 4 - Inflow locations and catchment for the Eastern Watercourse 
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Peak Inflows  

The peak inflows applied to the model for different return period events are summarised in Table 2. The 
inflow labels correspond with those shown in Figure 4. The climate change allowance applied to the 0.5% 
AEP is 56% accounting for total change in the year 2100 (central allowance), in line with SEPA guidance 
for the Forth Catchment1 

Table 2 - Peak flows (m3/s) applied to the different inflows in the model 

Return 
Period  

Inflow_001  E001 E002A/ 
E002B/ 
E002C 

E003 Inflow_003  Inflow_004  

50% AEP 0.49 0.12 0.04 0.06 1.77 0.32 
20% AEP 0.64 0.15 0.06 0.08 2.34 0.43 
10% AEP 0.76 0.18 0.07 0.09 2.77 0.52 
3.3% AEP 0.98 0.23 0.08 0.11 3.57 0.68 
2% AEP 1.10 0.25 0.09 0.12 4.00 0.76 

1.33% AEP 1.21 0.27 0.10 0.13 4.39 0.84 
1% AEP 1.29 0.29 0.11 0.14 4.68 0.90 

0.5% AEP 1.45 0.32 0.12 0.16 5.27 1.01 
0.1% AEP 1.87 0.42 0.15 0.20 6.79 1.30 

0.5 % AEP + 
CC 

2.26 0.51 0.19 0.25 8.23 1.58 

 

�0�2�'�(�/���%�8�,�/�' 

Overview  

A 1D-2D hydraulic model was produced using ESTRY-TUFLOW to represent the two watercourses that 
pass through the site. The 1D and 2D model extents are shown in Figure 5. 

 
1 Climate change allowances for flood risk assessment in land use planning, Version 6 (February 2025). 
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Figure 5 - Model extents 

1D Model Build  

CHANNEL GEOMETRY 

Channel cross section geometry was based on the cross section survey collected in December 2025. In 
some cases, interpolates were used when there was a longer distance between the surveyed cross 
sections. The location of cross sections (including interpolates) is provided in Figure 6. 
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Figure 6 - Cross section locations 

STRUCTURES 

Details of the structures included in the model are provided in Table 3. For all but one structure, spills were 
represented by a 2d_bc_hx layer which allows flows to spill between the 1D and 2D domains if a structure 
is overtopped.  
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Table 3 - Details of structures included in the model 

Structure 
Name 

Watercourse  Representation  Dimensions  

STR_1_US Western 
Watercourse 

Circular culvert US Invert: 41.61m AOD 
DS Invert: 41.13m AOD 
0.3m diameter 

Notes: Survey showed a box culvert at the upstream, and circular culvert at the downstream. This was 
simplified to a circular culvert based on the downstream geometry.  
Upstream: 

 
 

Downstream: 
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CUL3B Western 
Watercourse  

Circular culvert  US Invert: 40.64m AOD  
DS Invert: 40.22m AO D 
0.25m diameter  

Notes: Survey showed a buried 0.5m circular culvert at the upstream reducing to a 0.25m culvert at the 
downstream. This was simplified to be represented as a 0.25m circular culvert based on the downstream 
geometry.  
Upstream: 

 

Downstream: 

 
Bridge_01_US  Western 

Watercourse 
Irregular shaped 
culvert 

US Invert: 38.46m AOD 
DS Invert: 38.28m AOD 
Geometry applied based on survey data 

Notes:  Two structures in very close proximity with small gap inbetween, represented as one. This is  
considered to be a more conservative representation.  
Upstream:

 

Downstream:
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CUL02 Western 
Watercourse 

Irregular shaped 
culvert 

US Invert: 38.08m AOD 
DS Invert: 37.41m AOD 
Geometry applied based on survey data 

Notes:  Broadly rectangular irregular shaped culvert underneath the bridge, A9 deck represented in the 
2D domain 
Upstream: 

 

Downstream: 

 
CUL03 Western 

Watercourse 
Circular culvert US Invert: 31.94m AOD 

DS Invert: 31.53m AOD 
1m diameter 

Upstream:

 

Downstream:
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CUL05 Western 
Watercourse  

Irregular shaped 
culvert  

US Invert: 24.02m AOD  
DS Invert: 24.17m AOD  
Geometry applied based on survey data  

Upstream:

 

Downstream: 
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CUL07 Western 
Watercourse  

Circular culvert  US Invert: 23.28m AOD  
DS Invert: 19.37m AOD  
0.9m diameter  

Notes: Survey showed an arched culvert at the upstream and a circular culvert at the downstream. This 
was simplified and represented as a circular culvert based on the downstream geometry.  
 
 
 
Upstream: 

 

Downstream:  
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CUL09 Eastern 
Watercourse  

Circular culvert  US Invert: 27.09m AOD  
DS Invert: 19.94m AOD  
0.6m diameter  

Notes:  Surveyors were unable to locate an upstream inlet for the Eastern Watercourse through the 
M876. Surveyors did identify a watercourse at the approximate location, with water observed to convey 
towards the M876, however no inlet was found. Surveyors did identify a 0.6m diameter outlet north of the 
M876 which is assumed to be the downstream outlet for the Eastern Watercourse. However the 
connection between the upstream and downstream sections would still need to be confirmed.  
A subsequent site visit from WSP did identify a small inlet of approximately 0.15m diameter, however it 
was unclear whether this was the main inlet for the watercourse underneath the M876.  
In the model, the structure has been represented as a 0.6m diameter pipe based on the downstream 
geometry surveyed. Sensitivity testing has been carried out to understand the impact of a smaller pipe 
inlet at this location.  
Upstream watercourse identified when survey 
collected:

 
 

Downstream assumed outlet: 
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Upstream ~150mm pipe identified at later date:  
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Bridge_02_US  Downstream 
of confluence  

Irregular culvert  US Invert: 18.42m AOD  
DS Invert: 18.42m AOD  
Geometry applied based on survey data  

Notes:  The bridge deck is represented as a 1D spill for this structure. This is because the structure width 
was too thin to be represented in the 2D without creating stability issues. Due to the small width of the 
bridge deck, water would likely overtop the structure and flow straight across the bridge to the 
downstream side during a flood event.   
Upstream: 

 

Downstream: 

 

1D BOUNDARIES 

Inflows were applied to the model via flow-time (QT) boundaries applied to the 1D network. Eight QT 
boundaries are applied to the model. 

A flow-level (HQ) boundary is applied at the downstream end of the model. This is represented as a normal 
depth boundary with slope of 0.0146, based on bed slope between the most downstream surveyed cross 
sections. The location of all 1D boundaries applied to the model is shown in Figure 7. 
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Figure 7 - 1D Boundaries applied to the model 

CHANNEL ROUGHNESS 

�$���U�D�Q�J�H���R�I���0�D�Q�Q�L�Q�J�¶�V n roughness values have been applied to the 1D cross sections to represent the 
range of conditions across the modelled watercourses. Conditions varied from reasonably clear channels to 
relatively overgrown and weedy reaches.  Roughness values were determined based on guidance from 
Chow (1959)2. �(�[�D�P�S�O�H�V���R�I���0�D�Q�Q�L�Q�J�¶�V n roughness values applied within the 1D domain are provided in 
Table 4. 

Model sensitivity to roughness values has been tested and is discussed in the Model Sensitivity section.   

 

 
2 Chow, V.T. (1959) Open Channel Hydraulics. McGraw-Hill, New York. 
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Table 4 - Manning's n roughness examples used in 1D channel in the model 

Cross Section: XS16 

 
 

Roughness Value: 0.03 
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Cross Section: XS22 

 

Roughness Value:  0.035 

Cross Section: XS24 

 

Roughness Value: 0.04 
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Cross Section: XS11 

 

Roughness Value: 0.045 

Cross Section: XS02 

 

Roughness Value: 0.06 
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Cross Section: XS29 

 

Roughness Value: 0.07 

 
 

2D Model Build  

DIGITAL ELEVATION MODEL  

LiDAR data downloaded from the SEPA website was used to create the base Digital Elevation Model 
(DEM), based on the 1m data originally surveyed in 2012. To provide a more up-to-date representation of 
elevations on the site itself, topographical survey data provided by the client was also applied to the DEM. 
This was used as the basis for representing 2D elevations across the model domain. A 2m grid resolution 
was used for the model. 

2D BOUNDARY CONDITIONS 

Two HQ boundaries were applied across the northern boundary of the 2D model domain. This was to allow 
out-of-bank flows at this area to leave the model and prevent them building up against the 2D boundaries. 
The location of the 2D boundaries is shown in Figure 8. Slope values were applied at each boundary, 
details of the boundaries is provided in Table 5. 
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Figure 8 - Location of 2D boundaries 

Table 5 - 2D Boundary Details 

Boundary Name  Slope Value  
North_Left  0.1212 

North_Right  0.0786 

2D STRUCTURES 

There is an existing SuDS pond currently located on the site, understood to attenuate flows from the 
Glenbervie Business Park to the south of the site (Figure 9). For the purpose of the modelling, the pond 
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