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5.18. The Barkham Brook is considered of medium importance for the 

discharge of surface water runoff as is the River Loddon into which the 

discharge ultimately outfalls and is therefore considered appropriate for 

the discharge of surface water from the development site. 

Priority 4: Discharged to a surface water sewer, or another piped 

surface water drainage system 

5.19. As this is further down than the hierarchy than a connection to a surface 

water body or watercourse, this has not been considered within the 

assessment. 

Priority 5: Discharged to a combined sewer 

5.20. There are no combined water sewers and drains within the vicinity of 

the site. As this is further down than the hierarchy than a connection 

to a surface water body or watercourse, this has not been considered 

within the assessment. 

5.21. The proposed surface water drainage strategy has followed the priority 

list and will discharge surface water in accordance with Priority 3. The 

design is therefore considered to be compliant with Standard 1. 

Standard 2: Management of Everyday Rainfall (Interception) 

5.22. The new Standard 2 requires all development to “apply a ‘SuDS 

approach’ so that at least the first 5mm of rainfall for the majority of 

rainfall events does not result in runoff from the site to surface waters 

or piped drainage systems.” 

5.23. The overall surface water drainage strategy intended to serve the 

masterplan is proposed to be split into 4 separate parcels / catchments 

(1 to 4), see Figure 5-1 above, although they all ultimately drain 

through a single outfall. The runoff from the parcels will all be 

discharged through a minimum of 2no. detention basins where 

interception will be provided. The basins have been provisionally sized 

to assume 60% of each catchment is impermeable.  
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5.24. As the site is underlain by London Clay Formation, it is not feasible to 

provide formal infiltration measures. However, as groundwater is 

anticipated to be low, it is possible to include unlined detention basins 

to provide interception through small amounts of infiltration.  

5.25. However, as a conservative measure, an assessment of lined detention 

basins has been undertaken to demonstrate that the interception 

requirements for Standard 2 can be provided where no natural 

infiltration occurs. 

Lined Storage/Detention Basins 

5.26. It is proposed that lined basins contain a layer of at least 500mm of 

suitable base material, which will ensure the basins are suitable for 

interception for impermeable surface areas up to 5 times the base of 

the vegetated surface area receiving the runoff, in accordance with the 

National Standards for SuDS.  

5.27. The area of the basin that is assumed to contribute to interception of 

runoff shall be below the outlet level of the basin. Generally, outfall 

levels from detention basis will be set 100mm to 150mm above the 

lowest point of a detention basin.  

5.28. As the design progresses, it is possible that some basins may be 

terraced to achieve multi-functional benefits where the lower area of 

the basin will be used for interception. However, for simplicity, it is 

assumed that the entire base of the storage/detention basins sits 

100mm to 150mm below the outfall pipe. Table 5-2 below sets out the 

interception requirement for each basin. 
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Table 5-2: Interception for Proposed Basins 

 A B C D  

Basin 
Approx. Imp. 

Area (ha) 

Base Area of 

Basin (ha) 

5 Times Base 

Area (ha) 

(5 x B) 

Remaining Imp 

Area to be 

Intercepted 

(ha) (A-C) 

Min level of 

outfall above 

base of basin 

(mm)  

(D x 5mm/B) 

1 3.67 0.15 0.75 2.92 97 

2 1.71 0.25 1.25 0.46 92 

3 1.67 0.09 0.45 1.22 67 

4 N/A 0.19 0.95 N/A N/A 

5 N/A 0.20 1.00 N/A N/A 

6 2.76 0.10 0.50 2.26 113 

Approximate Contributing Areas / Parcel / Basin 

Basin 1 – 50% Parcel 3 

Basin 2 – 100% Parcel 1 + 50% Parcel 3 

Basin 3 – 50% Parcel 4 

Basin 6 – 100% Parcel 2 + 50% Parcel 4 

 

5.29. The above approach is very conservative and does not allow for the 

additional basin areas or SuDS elements used across the development 

site, such as permeable paving, swales, infiltration trenches, 

bioretention areas etc. to be proposed within the development parcels. 

Conveyance swales, integrated within the landscaping, will be able to 

capture and treat surface water runoff before it is ultimately discharged 

to the storage/detention basins before out falling into the wider 

watercourses throughout the site.  

5.30. In addition, features such as tree-pits will intercept water for natural 

irrigation of the landscaping and therefore remove some of the runoff 

from the network prior to it reaching the wider network. 
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5.31. Given the conservative assessment above it is considered that the 

surface water drainage design is considered compliant with Standard 2. 

Standard 3: Management of Extreme Rainfall and Flooding 

5.32. This standard requires the development undertakes “a ‘SuDS approach’ 

shall be adopted to address the management of development runoff 

during extreme rainfall, including allowances for climate change and 

urban creep”. 

Pre and Post Development Impermeable Area 

5.33. The developable area equates to approximately 18.23 hectares of which 

the entirety is completely Greenfield. The post-development changes 

increase the impermeable area through the introduction of the 

residential units and associated infrastructure. However, there is no 

Masterplan at this stage of the design process and, as such, a 

conservative amount of impermeable development has been allowed 

for in the assessment of the management of surface water runoff. 

5.34. A summary of this conservative change in impermeable area across the 

site is provided in Table 5-3 below. 

Table 5-3: Summary of Pre- and Post-Development Impermeable Areas 

site Ref. 
Total Area 

(ha) 

Impermeable 

Area (ha) 

Permeable 

Area (ha) 

% 

Impermeable 

Pre-

Development 
18.23 ha 0.000 ha 18.23 ha 0 % 

Post-

Development 
18.23 ha 10.94 ha 7.68 ha 60 % 

 

Urban Creep 

5.35. The proposed development of 660no. units over a developable area of 

18 ha would equate to a density of 32 dwellings/ha. In accordance with 

the Local Authority SuDS Officer Organization (LASOO) an Urban Creep 

Factor of 8% should be applied to the residential development at the 
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site. As there is no Masterplan available at this stage, it is not possible 

to determine the actual value for Urban Creep. 

5.36. However, it is considered reasonable to conclude that the urban creep 

will be represented within the estimated 60% impermeable area across 

the development site and has therefore been considered appropriately 

at this stage. 

Proposed Discharge Rates 

5.37. Greenfield runoff rates for the developable area, and individual parcels, 

have been determined using the ICP SuDS Mean Annual Flow Method 

with a summary of the results provided in Table 5-4 below with the 

calculations provided in Appendix D. 

Table 5-4: Greenfield Runoff Rates 

Scenario Area QBar. Q1yr. Q30yr. Q100yr. 

Developable Area 18.23 ha 80.1 l/s 68.1 l/s 181.5 l/s 255.5 l/s 

Parcel 1 3.32 ha 14.6 l/s 12.4 l/s 33.1 l/s 46.5 l/s 

Parcel 2 3.64 ha 16.0 l/s 13.6 l/s 36.2 l/s 51.0 l/s 

Parcel 3 5.69 ha 25.0 l/s 21.2 l/s 56.7 l/s 79.7 l/s 

Parcel 4 5.58 ha 24.5 l/s 20.8 l/s 55.6 l/s 78.2 l/s 

 

5.38. The proposals are to discharge the development at the 1 in 1-year 

Greenfield runoff rate for all storms up to and including the 1 in 100-

year storm event with an allowance of 40% for climate change. This 

therefore equates to a maximum discharge rate of 68.1 l/s from the 

development site. This will be provided through outfalls into the 

Barkham Brook to the south of the proposed development parcels.  
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Proposed Surface Water Attenuation 

5.39. In order to facilitate the 1 in 1-year Greenfield runoff rate for all storms 

up to and including the 1 in 100-year storm event with an allowance of 

40% for climate change, it is necessary to provide attenuation across 

the site for the surface water runoff. 

5.40. The Causeway Flow design software has been utilised to conservatively 

calculate the preliminary storage requirements for the 1 in 100-year + 

40% climate change allowance storm event based on an impermeable 

area of 10.94 ha and a discharge rate of 68.1 l/s. The maximum 

calculated storage volume for the development site is 9,054m3, as 

shown in Figure 5-2 below. 

 

Figure 5-2: Screenshot of Causeway Flow Storage Estimate Function 

5.41. As such, it is proposed to utilise a combination of larger storage and 

conveyance features in the form of swales and detention basins working 

in coordination with permeable paving and smaller scale rainwater 

harvesting and bio-retention features. The majority of the storage will 

be provided within the detention basins with the full drainage design, 

including hydraulic connectivity, to be detailed upon finalisation of the 

site Masterplan at a later stage. 
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5.42. The provisional drainage strategy layout, identifying the basins and 

outfall location, is provided in Appendix E. 

Long Term Storage  

5.43. As the proposals are to discharge the surface water runoff for the 

development site to the 1 in 1-year Greenfield runoff rate, it is not 

necessary to consider long term storage. 

Exceedance Routes 

5.44. As a result of heavy or extreme storm events, it is sometimes 

unavoidable for the capacity of sewers and other drainage systems to 

be exceeded. Drainage exceedance will occur when the rate of surface 

water runoff exceeds the inlet capacity of the drainage system, when 

the receiving water or pipe system becomes overloaded, blocked or 

when the outfall is restricted due to flood levels in the receiving water.  

5.45. A detailed levels strategy will be undertaken at a later stage it is 

proposed that exceedance flows will be retained within the road 

network and towards the detention basin and Barkham Brook to ensure 

the properties are not affected by these flows. 

5.46. Given the above approach, the surface water drainage design is 

considered compliant with Standard 3. 

Standard 4: Water Quality 

5.47. The recommended stage of treatment in terms of water quality will be 

provided through the aforementioned SuDS features. In line with the 

SuDS Manual C753, Tables 26.2 and 26.3, the pollution hazard and 

mitigation indices associated with residential roofs can be mitigated by 

the provision of SuDS features.  

5.48. A summary of the pollution hazard and mitigation indices associated to 

the development proposals has been conservatively provided in Table 

5-5 below. This demonstrates that the basin alone provides enough 
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treatment to the runoff without any consideration given to the upstream 

SuDS features which will provide a greater level of treatment upstream. 

Table 5-5: CIRIA C753 SuDS Mitigation Indices 

For surface water discharge from Residential Parking Areas and Low 

Traffic Roads <300 traffic movements/day 

 
Required mitigation indices 

Source TSS Metals Hydrocarbons 

Low 0.5 0.4 0.4 

Type of SuDS Component Provided 

Detention Basin 0.5 0.5 0.6 

Total 0.5 0.5 0.6 

Check +0.0 +0.1 +0.2 

 

5.49. Given the treatment indices applied, coupled with the additional 

treatment due to the wider SuDS features to be incorporated within the 

parcels design which has conservatively not been applied, it is 

considered the potential pollutants are managed and the design is 

therefore considered compliant with Standard 4.  

Standard 5: Amenity 

5.50. This standard considers the aesthetic and recreational value of the 

SuDS features, making them enjoyable and beneficial for the 

community. 

5.51. The proposed SuDS strategy incorporates an above ground attenuation 

basins which has been designed to incorporate it into the landscaping 

of the proposed development and SANG. The attenuation basin will be 

seeded with the same mix as the proposed landscaping across the 

development and reflects the local context of the area. 

5.52. In addition, access to the site by foot, from the south, has been 

incorporated within the basin with the proposed footpath linking in with 

the basin therefore providing amenity and interaction between the 

SuDS features and the occupants of the site. 
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5.53. The above measures comply with the requirements of Standard 5 and 

are therefore considered appropriate. 

Standard 6: Biodiversity 

5.54. Standard 6 of the National Standards for SuDS requires all surface 

water drainage system to add biodiversity value by: 

• creating diverse, self-sustaining, resilient local ecosystems 

which contribute to net gains in biodiversity 

• supporting and promoting natural local habitat and species, for 

example, through local nature recovery strategies (LNRS)  

• contributing to the delivery of local biodiversity strategies 

• contributing to habitat connectivity 

5.55. The proposed SuDS strategy has been considered as part of the wider 

landscaping of the proposed development, which has been developed 

with biodiversity in mind, and is in line with CIRIA guidance and LLFA 

requirements. There are no significant ecology constraints on site which 

would have an influence on the positioning of the proposed SuDS.  

5.56. The main SuDS features on site will be an attenuation basin which will 

enhance biodiversity through the selection of appropriate plant species 

providing a beneficial habitat for invertebrates which in turn will provide 

a prey resource for bats and birds.  

5.57. There is limited additional measures that can be incorporated across 

the site within the drainage strategy but the above measures are 

considered compliant with Standard 6. 

Standard 7: Design of Drainage for Construction, Operation, 

Maintenance, Decommissioning and Structural Integrity 

5.58. This standard covers the entire lifecycle of the SuDS, from initial design 

to eventual decommissioning, ensuring long-term functionality and 

safety. 
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5.59. The drainage design has been produced with consideration to longer 

term construction methods, to ensure that the proposals are 

deliverable. This includes details on the levels of the associated 

drainage works, alongside appropriate specification of materials and 

design to ensure that the proposals remain operational for the lifetime 

of the development. 

5.60. The maintenance of all SuDS components will be in accord with the best 

practices and the CIRIA Manual C753. The responsibility will lie with a 

Management Company appointed by the developer. The name of the 

Management Company is to be advised at a later date. 

5.61. The design is considered deliverable in a sustainable and safe manner 

and, as such, is considered compliant with Standard 7. 

Foul Water Strategy 

5.62. Refer to Appendix E for the drawing no. 2303262-ACE-XX-XX-DR-C-

0301A, showing the preliminary Drainage strategy. 

5.63. As the existing site is greenfield, it will currently generate no foul water 

demand, nor have an existing connection to the sewer network or 

similar.  

5.64. The proposed number of residential units is 660 units plus elderly care 

accommodation , and following capacity check with Thames Water it 

was confirmed that the 375mm diameter sewers to the east of the main 

development have available capacity. Refer to Appendix F for capacity 

response letter from Thames Water. 

5.65. The strategy for the development is to drain the entire development to 

the east; this will discharge via a pump station beneath the brook and 

into the agreed existing 375mm sewers. Refer to Appendix E for more 

high-level drainage concept.  
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6. Conclusions 

6.1. Ardent Consulting Engineers has been appointed by Crest Nicholson Ltd to 

provide a Flood Risk Assessment and Drainage Strategy in support of an 

outline planning application for the phased development at Barkham 

Square, Arborfield. 

6.2. The proposals are for the phased development of up to 660 residential 

dwellings (C3 Use Class) and  elderly care accommodation at the land 

north of Arborfield Green, Arborfield, Wokingham. 

6.3. This FRA considers the current policy relating to flood risk, including the 

National Planning Policy Framework and local flood risk policy. 

6.4. The Environment Agency’s Flood Map for Planning indicates that part of 

the site, along the eastern part, is within Flood Zones 2 and 3 associated 

with the Barkham Brook. Hydraulic model data was obtained from the 

Environment Agency which confirmed the development will not be located 

within the flood extent for the 100 year + CC extent for the central or 

higher central allowances. A sequential approach was undertaken in order 

to locate residential buildings outside the flood outline and allow the 

proposed open space areas to flood. 

6.5. Surface water run-off will be managed as part of the proposed surface 

water drainage strategy. Therefore, the risk of pluvial flooding is assessed 

as ‘low’. All other sources of flooding are assessed as low. 

6.6. A sustainable drainage system has been designed to incorporate detention 

basins along with the proposals for wider SuDS features upon 

development of the Masterplan. Storm water attenuation is provided for 

all storms up to and including the 1 in 100-year critical event (including a 

40% allowance for climate change) and has been shown to be compliant 

with the National Standard for SuDS Policy Requirements. 

6.7. The proposed number of residential units is 660 units plus elderly care 

accommodation, and following capacity check with Thames Water it was 

confirmed that the 375mm diameter sewers to the east of the main 

development have available capacity.  
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6.8. The foul water strategy for the development is to drain the entire 

development to the east; this will discharge via a pump station beneath the 

brook and into the agreed existing 375mm sewers.  

6.9. In conclusion, the proposals are consistent with the aims of NPPF and PPG 

along with the aims of the Strategic Flood Risk Assessment (including the 

broader strategic planning requirements of Wokingham Borough Council).
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Illustrative Parameter Plan 
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Appendix B 

Borehole Records 
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Appendix C 

Topographic Survey 
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Appendix D 

Greenfield Runoff Rate Calculations 

  



Ardent Consulting Engineers Page 1
3rd Fl,  The Hallmark Building 2303262
52-56 Leadenhall Street Barkham Arborfield
London,  EC3M sJE Greenfield Rates - DA
Date 01/06/2025 Designed by LB
File Checked by CC
Innovyze Source Control 2020.1

ICP SUDS Mean Annual Flood

©1982-2020 Innovyze

Input

Return Period (years) 2 SAAR (mm) 700 Urban 0.000
Area (ha) 18.230 Soil 0.450 Region Number Region 6

Results l/s

QBAR Rural 80.1
QBAR Urban 80.1

Q2 years 70.6

Q1 year 68.1
Q30 years 181.5
Q100 years 255.5



Ardent Consulting Engineers Page 1
3rd Fl,  The Hallmark Building 2303262
52-56 Leadenhall Street Barkahm Arborfield
London,  EC3M sJE Greenfield Rates - P1
Date 01/06/2025 Designed by LB
File Checked by CC
Innovyze Source Control 2020.1

ICP SUDS Mean Annual Flood

©1982-2020 Innovyze

Input

Return Period (years) 2 SAAR (mm) 700 Urban 0.000
Area (ha) 3.320 Soil 0.450 Region Number Region 6

Results l/s

QBAR Rural 14.6
QBAR Urban 14.6

Q2 years 12.8

Q1 year 12.4
Q30 years 33.1
Q100 years 46.5



Ardent Consulting Engineers Page 1
3rd Fl,  The Hallmark Building 2303262
52-56 Leadenhall Street Barkham Arborfield
London,  EC3M sJE Greenfield Rates - P2
Date 01/06/2025 Designed by LB
File Checked by CC
Innovyze Source Control 2020.1

ICP SUDS Mean Annual Flood

©1982-2020 Innovyze

Input

Return Period (years) 2 SAAR (mm) 700 Urban 0.000
Area (ha) 3.640 Soil 0.450 Region Number Region 6

Results l/s

QBAR Rural 16.0
QBAR Urban 16.0

Q2 years 14.1

Q1 year 13.6
Q30 years 36.2
Q100 years 51.0



Ardent Consulting Engineers Page 1
3rd Fl,  The Hallmark Building 2303262
52-56 Leadenhall Street Barkham Arborfield
London,  EC3M sJE Greenfield Rates - P3
Date 01/06/2025 Designed by LB
File Checked by CC
Innovyze Source Control 2020.1

ICP SUDS Mean Annual Flood

©1982-2020 Innovyze

Input

Return Period (years) 2 SAAR (mm) 700 Urban 0.000
Area (ha) 5.690 Soil 0.450 Region Number Region 6

Results l/s

QBAR Rural 25.0
QBAR Urban 25.0

Q2 years 22.0

Q1 year 21.2
Q30 years 56.7
Q100 years 79.7



Ardent Consulting Engineers Page 1
3rd Fl,  The Hallmark Building 2303262
52-56 Leadenhall Street Barham Arborfield
London,  EC3M sJE Greenfield Rates - P4
Date 01/06/2025 Designed by LB
File Checked by CC
Innovyze Source Control 2020.1

ICP SUDS Mean Annual Flood

©1982-2020 Innovyze

Input

Return Period (years) 2 SAAR (mm) 700 Urban 0.000
Area (ha) 5.580 Soil 0.450 Region Number Region 6

Results l/s

QBAR Rural 24.5
QBAR Urban 24.5

Q2 years 21.6

Q1 year 20.8
Q30 years 55.6
Q100 years 78.2
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Appendix E 

Preliminary Drainage Strategy Drawing 
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Appendix F 

Foul Water Capacity Response (Thames Water) 



 

 

 

 

Thames Water Utilities Limited – Registered Office: Clearwater Court, Vastern Road, Reading RG1 8DB 

Company number 02366661. VAT registration no GB 537-4569-15  

Josh Haddow 
 
Ardent Consulting Engineers 
The Hallmark Building 
52-56 Leadenhall Street 
London 
EC3M 5JE 
 

 

02 September 2025 

Pre-planning enquiry: Confirmation of sufficient capacity  

Site Address: Barkham Square, Barkham Street, Wokingham, RG40 4PN 

Dear Josh, 

Thank you for providing information on your proposed development of 660 houses and a 50-bed 

care home. Foul water to discharge via gravity into manhole SU77667401 or SU77667404 on 

375mm foul sewers. 

We have completed the assessment of the foul water flows based on the information submitted 

in your application with the purpose of assessing sewerage capacity within the existing Thames 

Water sewer network.  

Foul Water 

If your proposals progress in line with the details you’ve provided, we’re pleased to confirm that 

there will be sufficient sewerage capacity in the adjacent foul water sewer network to serve your 

development. 

This confirmation is valid for 12 months or for the life of any planning approval that this 

information is used to support, to a maximum of three years. 

You’ll need to keep us informed of any changes to your design – for example, an increase 

in the number or density of homes. Such changes could mean there is no longer 

sufficient capacity.      

Surface Water 

Surface water capacity was not assessed in this application. 

In accordance with the Building Act 2000 Clause H3.3, positive connection of surface water to a 

public sewer will only be consented when it can be demonstrated that the hierarchy of disposal 

methods have been examined and proven to be impracticable. Before we can consider your 

surface water needs, you’ll need written approval from the lead local flood authority that you 

have followed the sequential approach to the disposal of surface water and considered all 

practical means.   

The disposal hierarchy being:  

DS6129323/DTS76934 



1) rainwater use as a resource (for example rainwater harvesting, blue roofs for irrigation) 

2) rainwater infiltration to ground at or close to source 

3) rainwater attenuation in green infrastructure features for gradual release (for example 

green roofs, rain gardens) 

4) rainwater discharge direct to a watercourse (unless not appropriate) 

5) controlled rainwater discharge to a surface water sewer or drain 

6) controlled rainwater discharge to a combined sewer. 

Where connection to the public sewerage network is required to manage surface water flows, we 

will accept these flows at a discharge rate in line with CIRIA’s best practice guide on SuDS or 

that stated within the sites planning approval.  

Where disposal of surface water is other than to a public sewer, then the applicant shall ensure 

that approval for the discharge has been obtained from the appropriate authorities. 

Capacity at STW? 

The receiving network is served by Arborfield STW which has capacity concerns and is planned 

for upgrade. Please visit our website for updates on the site specific upgrades.  

What happens next? 

Please make sure you submit your connection application, giving us at least 21 days’ notice of 

the date you wish to make your new connections. 

Please see our FAQ’s leaflet for additional information. 

If you have any further questions, please contact us. 

Yours sincerely, 

Jiahang Yu 

Adoptions & Pre-Planning Engineer 

Developer Services 

https://www.thameswater.co.uk/about-us/performance/river-health/frequently-asked-questions/information-about-specific-sites
https://www.thameswater.co.uk/media-library/home/developers/larger-scale-developments/planning/water-and-wastewater-capacity/wastewater-pre-planning-faqs.pdf
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