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1 INTRODUCTION  

1.1.1. The purpose of this Topic Paper is to provide supporting information to demonstrate that the Redhill Garden 

Community development site is available, deliverable and suitable for the development.  The Topic Paper will 

also demonstrate that there are no high level technical constraints relating to flood risk that would prevent the 

site progressing to achieve an allocation within the Development Plan.  

1.1.2. A desktop review of flood risk to the Redhill Garden Community development site (hereinafter referred to as 

the ‘site’) has been undertaken. This has focused on establishing the baseline level of flood risk and potential 

opportunities for maximising the developable area of the Site whilst ensuring there is no detrimental impact on 

flood risk on or off site post development; in accordance with the National Planning Policy Framework (NPPF) 

and Planning Practice Guidance (PPG).  

1.1.3. The Environment Agency’s (EA) existing hydraulic model of Redhill Brook and Salfords Streams has been 

reviewed, updated and recalibrated in order to provide greater clarity on the existing fluvial flood risks.  

Hydraulic impacts of the identified mitigation measures have also been verified against the updated hydraulic 

model.  

2 SITE CHARACTERISTICS 

2.1.1. There are two watercourses within the Site; Redhill Brook and Salfords Stream which both pass through the 

Site.  Redhill Brook currently passes through a culvert under the existing grass runways.   

2.1.2. A site visit was undertaken by WSP water engineers on 19th May 2017 to acquire first-hand knowledge of the 

condition of the channel/structures and nature of the floodplain. The suitability of the Manning roughness 

values used in the existing EA hydraulic model were also assessed during the site visit. Similarly, the model 

representation of the Redhill Brook culvert and other structures was also checked to assist with hydraulic 

model validation.  

3 CONSTRAINTS AND OPPORTUNITIES 

3.1 FLOODING 

3.1.1. The desk top review and detailed hydraulic modelling work completed to date has identified the principal flood 

risk to the Site as being from fluvial (watercourse) sources: Redhill Brook and Salfords Stream. This is 

consistent with the findings from the Tandridge District Council (TDC) Spatial Approaches to Sites 

Consultation.  

3.1.2. The fluvial flood risk to the Site is outlined approximately in Figure 1 which indicates that the majority of the 

Site is located outside the EA flood extent map and therefore the proposed development is considered 

appropriate in these areas.  

Figure 1 - Fluvial flood risk to the Site (extract from EA website) 
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3.1.3. The EA’s original 1D-2D (Flood Modeller – TUFLOW) hydraulic model of the Redhill Brook and Salfords 

Stream has been reviewed, updated and recalibrated to assess the fluvial flood risk to the Site in more detail.  

Other sources of flooding to the Site have also been assessed alongside the hydraulic modelling works. This 

updated hydraulic model has improved the representation of existing fluvial flood risk at the Site and provided 

confidence in the suitability of the model for developing flood risk mitigation options. 

3.1.4. A summary of the key conclusions from the updated assessment of the existing flood risk and hydraulic 

modelling work undertaken to date are presented below: 

 The majority of the Site (approximately 90%) is located in Flood Zone 1 (<0.1% AEP) and is at low 

probability of fluvial flooding. Part of the Site (approximately 6%) is located in Flood Zone 2 (1% - 0.1% 

AEP) and is at medium probability of fluvial flooding; and a small part of the Site (approximately 4%) is 

located in Flood Zone 3 (>1% AEP) and is at high probability of fluvial flooding.  

  The modelling confirms that there is a significant difference in water levels between the upstream and 

downstream faces of the 400m long culverted section of Redhill Brook; close to its confluence with Salfords 

Streams. This confirms that there may be potential to reduce the extent of the floodplain in this part of the 

Site by replacing the culvert with an open channel. 

 The hydraulic modelling undertaken has also considered the anticipated impacts of climate change through 

taking account of the current EA climate change guidance (April 2016). The Upper End category, 2070 to 

2115, 70% increase in peak river flow scenario represents the worst case situation with an estimated 

maximum increase in water levels of 0.41m on the Site. The potential impacts of climate change, during the 

lifespan of the development, will need to be accounted for in the design and planning of the development. 

 The Site is not at risk of flooding from the sea due to its elevation above sea level. 

 The majority of the Site is identified as being at ‘very low’ risk of surface water flooding based on the EA’s 

Risk of Flooding from Surface Water Mapping, with small areas of Low to High risk surrounding the 
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watercourses passing through the Site. It is considered that this risk can reasonably be managed through a 

suitably designed surface water drainage system. 

 The Site is not situated within one of the EA’s Major Aquifer High Groundwater Vulnerability Zones and 

therefore, based on the information available, is considered to be at low risk of flooding from groundwater. 

 The Site is not located within the maximum flood extent area for reservoirs and there are no other know 

artificial sources of flood risk to the Site. Therefore, based on the information available, the Site is 

considered to be at low risk of flooding from artificial sources. 

3.1.5. The flood risk modelling and assessments have also considered the opportunities for flood mitigation 

measures to be incorporated within the development to reduce flood risk and maximise the developable land 

within the Site. Details of the proposed flood mitigation are presented in section 4 of this Topic Paper.  

3.2 SURFACE WATER AND FOUL DRAINAGE 

3.2.1. The key constraints and opportunities with regard to drainage (both foul and surface water) will primarily 

revolve around the allowable rates of discharge into existing watercourses and sewers. The likely discharge 

location for the majority of the surface water generated on site will be into the existing watercourses passing 

through and adjacent to the Site – Redhill Brook, Nutfield Brook (to the north), and Salfords Stream (to the 

south).  

3.2.2. It is anticipated that Greenfield runoff rates would apply to this development and, with the expected increase in 

impermeable area within the Site, attenuation of surface water will be required. The Site provides significant 

opportunities for the use of SuDS features such as ponds and swales; particularly in the corridor of existing 

watercourses Redhill Brook and Salfords Stream. These features would provide wider environmental and 

amenity benefits to the development and also the surrounding area. 

3.2.3. The Site has ‘Secondary A Superficial Deposit’ aquifer status associated with the watercourses passing 

through the Site. Therefore, there are likely to be constraints in the use of infiltration drainage systems within 

the Site and water quality treatment is likely to be required prior to discharge of surface runoff. The use of 

SuDS features presents a good opportunity to improve water quality naturally prior to discharge to 

watercourses. 

3.2.4. The general topography of the Site is flat. However, there is a gentle slope from north-east to south-west. 

Where possible the drainage provision within the Site should utilise this slight fall in gradient to support gravity 

discharge (and self-cleansing pipe velocities) of both surface and foul water and avoid the requirement for 

more costly pumped drainage systems. 

4 MITIGATION 

4.1.1. Potential flooding mitigation measures have been investigated to reduce the extent of flood risk on site and 

maximize the developable area. The updated hydraulic model has been used to assess the impact of the 

identified flood mitigation measures described in paragraph 4.1.3 
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4.1.2. The baseline model results demonstrate that there is an extensive floodplain to the north of the confluence of 

Redhill Brook and Salfords Stream (Figure 1 or 4) which could potentially be reduced to maximise the area of 

developable land.  

4.1.3. A number of model iterations have been carried out with a view to reducing the extent of the floodplain at the 

confluence of Redhill Brook and Salfords stream. The 1 in 100 year return period (1% AEP) scenario has been 

used to test the mitigation measures. The initial modelling assessment undertaken indicates that the following 

mitigation measures are required to reduce the floodplain extents without having an adverse impact elsewhere 

along Redhill Brook and the Salfords Stream:   

 Replacement of the 400m long Redhill culvert with an open channel.  In addition to reduction in the water 

levels in the Redhill Brook, this option also provides wider environmental and amenity benefits to the 

development and the surrounding area. The Environment Agency is also very supportive of the de-

culverting of Main River watercourses such as Redhill Brook. Within this 400m reach the open channel will 

typically require a 2.5m bed width and 2m wide wet ledges on both sides of the channel. Low level earth 

bunds with an average height ranging from 1.0m to 1.5m along both the banks would also be required.  

 The capacity of the existing channel of Redhill Brook, upstream of the culvert needs to be increased for a 

distance of approximately 500m and the existing channel of Salfords Stream both upstream and 

downstream of the confluence with Redhill Brook needs to be increased in capacity. This would typically 

require 2m wide wet ledges on both sides of the channel and provision of low level bunds with an average 

height ranging from 0.5m to 1.5m along the left and right banks of both Redhill Brook and Salfords Stream.  

 Replacement of Farm Road Bridge for increased hydraulic capacity. The Farm Road Bridge is located on 

the Redhill Brook approximately 450m upstream of the confluence with the Salfords stream and currently 

comprises three parallel pipes which would need replacing with a bridge spanning the channel at a higher 

level. 

 Increased hydraulic capacity at two bridges on Salfords Stream including Crab Hill Lane and the Field 

crossing on-site located approximately 100m downstream of the confluence with Redhill Brook.    

4.1.4. The results from the model with the mitigation measures included shows that flooding at the confluence has 

been eliminated in the 100 year return period (1% AEP) scenario. The 1% AEP flood extent maps before and 

after inclusion of the mitigation measures are presented in Figures 2 and 3 respectively. The results also show 

that water levels are not increased / flooding is not made worse upstream or downstream on Salfords Streams 

or Redhill Brook following the implementation of these mitigation measures. 

4.1.5. The mitigation options outlined in Section 4.1.3 have been tested for the 100 year return period scenario and 

the bund heights indicated provide approximately a 300mm freeboard above the maximum modelled water 

levels. Further sensitivity testing and consideration of appropriate climate change allowances relating to the 

vulnerability classification of the proposed development will be completed as the planning process progresses 

to determine the exact level of mitigation required for the site.  
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Figure 2 – 1 in 100 year (1% AEP) flood extent map before inclusion of mitigation measures  

 

Figure 3 – 1 in 100 year (1% AEP) flood extent map after inclusion of mitigation measures  
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5 WIDER STRATEGIC BENEFIT 

5.1.1. The proposed garden village development will reduce the flood risk within the Site and immediate surrounding 

area.  Removing the man-made culvert and re-profiling the flood plain in this area would return Redhill Brook 

to a natural open channel, which would reduce flood risk, and improve water quality.  It would also provide a 

wider environmental and amenity benefit to the development and also the surrounding area through creating 

areas of greater biodiversity and ecological value. 

6 SUMMARY 

 

6.1.1. In summary, the Redhill Garden Community development site offers a great opportunity to create a 

sustainable community for new residents.  There are no high level technical flooding and drainage constraints 

which would prevent the Site from progressing and significant opportunities exist to reduce flood risk and 

improve the water environment. Therefore the Site is available, deliverable, and suitable for a new settlement 

and is further enhanced through the proposed flood mitigations identified. 
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