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1. INTRODUCTION 

1.1. Richard Jackson Ltd (RJ Ltd) has been commissioned by The Executors of 

the Late Nigel Alington to undertake a Surface Water Strategy (SWS) in 

support of a development site in Little Barford see Figure 1 for the extents 

of the assessment.  

1.2. The SWS will be completed in accordance with the National Planning Policy 

Framework (NPPF), Planning Practice Guidance (PPG) on Flood Risk and 

Coastal Change and the Bedfordshire Borough Council (BBC), Lead Local 

Flood Authority (LLFA) Guidance and Sustainable Drainage Supplementary 

Planning Policy dated Feb 2018, where applicable.  The LLFA for this site will 

be BBC. 

1.3. The copyright of this report is vested in Richard Jackson Limited.  The client 

or their appointed representatives may copy this report for the purposes in 

connection with the development described herein.  It shall not be copied or 

distributed in any other form by any other party or used for any other 

purpose without the written consent of Richard Jackson Limited. 

2. DEVELOPMENT SITE AND LOCATION 

2.1. The site is bound by the River Great Ouse to the West and to the north the 

boundary of the site is the RWE power station and open farmland.  To the 

south, the site has a boundary as indicated on Figure 1 which is the extent 

of the land ownership. To the east is the East Coast Main Line (ECML) railway 

and farmland.  

2.2. This location as highlighted on Figure 1, has an approximate Ordnance 

Survey midpoint of 518356E, 256536N and Postcode PE19 6YD. 

2.3. The existing site comprises of agricultural land, farm buildings, a church and 

some residential dwellings of the agricultural estate. 

2.4. The topographical survey data is shown on Drawing 60830-PP-015 & 

016, which shows ground levels with additional Ordnance Survey data 

contours of the site and the site falls from the east to the west, where levels 

are approximately 45.0m to 50.0m Above Ordnance Datum (AOD) along the 

eastern boundary to a level of 14.5m to 15.0m AOD in the west alongside 

the Great River Ouse, thus the site has a gradient of ranging from 

approximately 1 in 34 to 1 in 163 from east to west.   

2.5. The current land has a higher land classification of “More Vulnerable” 

according to Table 2:Flood Risk Vulnerability Classification guidance in the 

Flood Risk and Coastal Change on the ‘Gov.uk’ website and planning policy 

data.  More vulnerable uses are listed as appropriate development for Flood 

Zones 1 & 2, see Table 3:Flood Risk Vulnerability and Flood Zone 

Compatibility, to which this site mainly lies – refer to the flood map for 

planning in Appendix A.  
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3. DEVELOPMENT PROPOSALS 

3.1. The site is proposed for a change of use from mainly agricultural land uses 

and associated housing to residential and employment with some mixed use 

on the site.   

3.2. The proposed uses have a higher flood risk classification of “More Vulnerable”  

which is the same as the highest classification for the existing uses, thus in 

reality there is no change in flood risk classification.  The anticipated design 

life of this development will be 100 years. 

4. SEQUENTIAL TEST 

4.1. As this site is located in Flood Risk Zone (FRZ) 1 and 2 the sequential test 

for the flood risk areas will be considered and development outside of FRZ 2 

will be applied.  

4.2. FRZ1 which is considered to be at very low risk to fluvial and/or tidal flooding 

as well as being at low risk of surface water flooding (refer to Section 6 for 

more detail), will be the appropriate development areas and thus the 

Sequential Test has been applied to identify the potential development areas 

of the site. 

5. CLIMATE CHANGE 

5.1. Climate change over the next 100 years or so is predicted to increase the 

probability of surface water flooding, as peak rainfall is predicted to 

significantly increase.  Therefore, it is proposed to factor in a 40% climate 

change allowance, in accordance with the PPG on rainfall intensity for 

developments of a design life of 100 years and also the LLFA guidance.  

5.2. In terms of the climate change allowances for the impacts on Fluvial 

Flooding, reference is made to the details provided by the Environment 

Agency (EA) which can be found in Appendix B.  This data suggests that 

for sites classified as “More Vulnerable”, as this site, an “upper end” 

allowance should be considered for climate change which is indicated as 65% 

for the Anglian River Basin District and for the lifetime of the development.  

This percentage will be used to calculate the Great River Ouse flood levels 

with climate change added. 

6. SITE SPECIFIC FLOOD RISK ASSESSMENT 

6.1. The ‘Gov.uk’ website flood mapping for this site has been reviewed and other 

sources of flood information including data from BCC, the EA and Internal 

Drainage Board (IDB) Bedford Group.   

6.2. There are five main sources of flooding that have the potential to affect 

development and therefore must be assessed for their potential to flood the 

development and to increase the risk of flooding to others. The main sources 

of flooding that need to be considered are as follows: 

• Fluvial and/or tidal flooding; 

• Overland surface water flooding; 

• Overloading of the existing drainage network; 

• Ground water flooding; and  

• Artificial flood sources. 
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Surface Water Flooding 

6.8. An investigation into the surface water flooding in the local area of the site 

via the ‘Gov.uk’ maps, as shown on Figure 3 (high risk) indicates some 

minor risk of surface water flooding in the centre of the site near Lower Farm 

and also near the railway underpass along the route of the ditch towards the 

River Great Ouse, relating to the 3.33% AEP (1 in 30 year) event. 

6.9. For the Medium Risk Scenario (up to the 1.0% AEP), shown on Figure 4 

there is some minor flooding between 300mm and 900mm along the route 

of the ditch mentioned above. 

6.10. For the Low risk 0.1% AEP (1 in 1000 year) event on Figure 5, the site is 

shown to be at risk of surface water flooding which appears to be mainly 

from the railway underpass and the associated watercourse to the west of 

the railway line, which then flows towards the River Great Ouse.   

6.11. Consideration should be given to the surface water flow routes on any 

proposed development scheme and exceedance routes to ensure that a safe 

route to exit can be maintained in an extreme event.  Our assessment of the 

0.1% AEP event indicates that being able to exit the site avoiding the 

overland flow can be completed, showing that it is not detrimental to the 

development or an escape route. 

Overloading of Existing Drainage Network 

6.12. Flooding can occur when the drainage capacity of the network is exceeded 

or fails. This can be due to the design capacity of the network being less than 

the return period of the rainfall event. Otherwise, it can be when the network 

does not perform to the design capacity due to blockage or damage within 

the network.  In addition, it can also occur if a water main fails.  The water 

main and sewer plans can be found in Appendix F. 

6.13. An assessment of the existing potable water network has been completed 

and there appears to be water mains parallel to Barford Road and these will 

need to be avoided with any future development. 

6.14. An assessment of the surface water sewerage system locally indicated there 

are no surface water sewers within the site boundary. 

6.15. There are foul water sewers within the site and these are positioned in the 

centre of the site near to Lower Farm, leading to a sewage treatment plant 

just to the north of Lower Farm.  These will need to be avoided with any 

future development. 

Groundwater Flooding 

6.16. Groundwater flooding occurs when the water table rises. As such, 

groundwater flooding can happen sometime after a rainfall event and can 

last a considerable length of time. 
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6.17. Consideration has been given the groundwater vulnerability and this is 

indicated on Figure 6.  The site is shown to be in a potential medium to low 

or low, Groundwater Vulnerability area.  

6.18. The ground investigation records of the borehole (TL15NE119, taken from 

the BGS website) on the northern boundary of the site just south of the tree 

belt and RWE Power Station indicates that the ground water was not 

encountered to a depth of approximately 2.37m.  The ground level of the 

borehole was 17.3m AOD, thus the groundwater would likely be at a level of 

approximately 14.93m. 

6.19. The conclusion is that the groundwater level is not extremely deep and 

consideration to groundwater should be considered in the design of the 

proposed development and a surface water solution.  

Artificial Sources of Flooding 

6.20. A view of the Reservoir flooding risk to the site has also been assessed via 

the ‘Gov.uk’ mapping and shows no risk beyond that already identified 

earlier in this report, so it has not been investigated further. 
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7. SURFACE WATER MANAGEMENT 

7.1. It is proposed to change the existing site from agricultural uses and dwellings 

to further residential and employment uses. 

7.2. It has been determined using the Ordnance Survey and topographical survey 

level information available, that surface water runoff from the site may occur 

in a westerly direction towards the River Great Ouse.  Some of the rainfall 

falling across the existing site will also infiltrate into the soils of the site given 

the current permeable surfaces of agricultural land. 

7.3. To determine the rainfall data for the site, the Flood Estimation Handbook 

(FEH) data has been established, see Appendix G.  The FEH data for rainfall 

is suggested by the LLFA as being the correct dataset to use.  To establish 

the parameters for rainfall run off from the site, two areas of FEH data have 

been used as there are, in the main, two catchment areas.  These areas are 

firstly the areas that flow to the River Great Ouse and secondly, those areas 

that flow towards the watercourse to the north east of the site towards 

Rectory Farm.  The appropriate catchment rainfall details will be used for the 

land parcels falling towards those catchments. 

Soil Types and SuDS Suitability 

7.4. The NPPF and appropriate guidance indicates that the FRA should identify 

the risks of flooding and manage those risks to ensure the site remains safe.  

One way to manage the flood risk is to incorporate Sustainable Drainage 

Systems (SuDS) within proposals for new sites.  There is a general 

requirement that SuDS be installed where appropriate, in order to limit the 

amount of surface water into the ground to follow its natural drainage path.  

This advice is also replicated in the SuDS Manual C753 (2015). 

7.5. No site investigation has been undertaken as yet which would include 

infiltration testing at the site.  On the basis of the data gained from other 

sources, it is therefore considered that the ground condition will not be 

suitable for typical infiltration methods, due to the presence of clay.  Further 

investigation in to the ground conditions will be needed at a later date. 

7.6. Advice on pollution control is given in the SuDS Manual C753 (2015).  To 

provide data that indicates sufficient pollution protection to improve water 

quality, an assessment of the ‘Water Quality Risk Management’ has been 

undertaken in accordance with Chapter 26 of the Ciria C753 SuDS Manual 

2015.  Table 26.2 identifies the pollution hazard indices for different land 

use classifications.  The pollution levels for this site are indicated below as 

taken from Chapter 26, Table 26.2, for property driveways, roofs and the 

highways. 
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Influence of the Surface Water Overland Flow Areas above 1 in 100 

Storm 

7.21. To ensure that the drainage strategy can be implemented, the existing 

overland surface water flooding areas have been plotted onto the 

topographical survey and are indicated on Drawings 60830-PP-200 to 

204.  The storage areas for surface water have been placed to avoid these 

overland flood areas for the 1 in 100 year events. 

7.22. In certain areas, other existing infrastructure such as overhead power cables 

less than or equal to 11kv may need diverting, so too for the water mains. 

7.23. In the north east of the site, as the catchment falls towards the north east 

away from the River Great Ouse, separate connections to the respective 

receiving catchment watercourse may need to be made, via Rectory Farm. 

7.24. In all other areas of the site, the attenuated water will flow across the 

development areas via pipes or ditches from east to west towards the River 

Great Ouse. 

7.25. The existing greenfield run off is approximately 214.6l/s.  Once attenuated 

the flow from the development sites will be reduced to 105.82l/s, for the 

development areas. 

Flood Risk Elements 

7.26. In terms of the FRZ 2, this has been addressed in the Flood Risk Report and 

an appropriate level across the site calculated.  In accordance with national 

policy, it is suggested that no floor levels should be a minimum of whichever 

is the higher of: 

• 300 millimetres (mm) above the general ground level of the site 

• 600mm above the estimated river or sea flood level. 

7.27. On this site the highest flood level is 17.22m AOD (1.0% plus 65%CC) as 

Table 6.1, thus it is suggested that as a precaution the lowest floor level 

should be 17.85m AOD. Through agreement and careful consideration, the 

floor level may be able to be reduced to 17.34m AOD in the northeast of the 

site, which is 0.6m above the flood level of 16.74m AOD.  The agreement of 

the floor levels may need to be agreed with the EA or LLFA, or be subject 

the needs of the surface water strategy which may govern the minimum floor 

level. 

7.28. Whilst the figures above indicate minimum floor levels for avoidance of flood 

risk from the River Great Ouse, this does not consider the issues associated 

with the ability to drain the surface water from the site and to provide a non-

surcharged outfall.  To attenuate the water from the site and to ensure a 

free flowing outfall, the detention basins may need a minimum level of 17.4m 

in the south west corner of the site and 17.00m in the north west corner of 

the site.  With a minimum of 1.0m depth, this requires the ground level in 

the south west corner of the site in the area 1E to be at a level of 

approximately 18.50m AOD.  In the north west corner of the site, the 

minimum floor level is required to be at least 18.00m AOD. 
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8. OCCUPANTS AND USERS OF THE DEVELOPMENT 

8.1. As the site is proposed for a change of use, from mainly agricultural to 

residential and employment, consideration to the users of the site will need 

to be addressed for the fluvial flood levels as well as the surface water 

flooding, for any accommodation or employment use, especially where 

occupants that may stay overnight.   

9. EXCEPTION TEST 

9.1. The exception test and assessment of the relevant flood levels with 

consideration to the appropriate climate change percentage has been 

completed.  Development is proposed to be positioned in the areas of least 

flood risk, for example in FRZ 1, and outside of overland surface water 

drainage areas up to the 1 in 100 return period.  Therefore the site will be 

acceptable for the proposed uses.   

10. RESIDUAL RISKS 

10.1. The residual risk is usually taken to refer to the portion of overall risk that 

remains once risk mitigation measures have been implemented. 

10.2. Groundwater flooding could occur, however, there is no proposed basement 

development suggested at the present time and the recorded groundwater 

is approximately 2.5m below the existing ground level.  As previously stated, 

groundwater flooding can cause disruption, but the slow onset of this type 

of flooding means that it is unlikely to cause a serious danger to life or 

property.   Any flow from the site could be channeled toward the roads / 

driveways as well as green space away from buildings.  

10.3. A surface water flood greater than the 1.0% Annual Exceedance Probability 

could occur, which may exceed the capacity of the existing drainage system 

and cause flooding to the site.  However, the site is on a slight slope and 

with building located on higher ground and with appropriate exceedance 

routing the surface water could be mitigated. 

10.4. Other sources of potential flooding might be water main failure, but these 

are rare and also failure of the Anglian Water, Water Recycling Centre (WRC) 

to the west of Barford Road near Lower Farm, however this has a monitoring 

station.  Therefore these are unlikely to affect the development. 

11. CONCLUSIONS 

11.1. The site is location in an area of FRZ 1 and 2 and the development will be 

situated in Flood Zone 1 and is an appropriate for development for that zone 

according to the Planning Policy Guidance of the NPPF and the LLFA. 

11.2. There will be no increase in water flow from the site given that the drainage 

strategy has been designed to accommodate the 1 in 100 year event plus 

40% climate change within the surface water drainage system.  Once the 

suitable mitigation strategy is in place and development located outside of 

the surface water flooding areas, there is a satisfactory drainage strategy for 

the site.  

11.3. The existing surface water flooding routes have been considered and will 

need to managed away from the development areas, thus meeting the 

requirement of the local and national policy.  
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