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1. EXECUTIVE SUMMARY 
 

A summary of the main conclusions for the FRA is presented below:  

 The proposed site is for a residential development of 152 dwellings at Hyde Road, Manchester 
East, M18 7BA (Grid Ref: 387784, 396230); 

 The development site is 1.37ha; 

 The site lies at a low risk of fluvial flooding, Flood Zone 1 (EA Flood Maps); 

 The development is at risk of surface water flooding in the west to a depth of 60cm. It is 
recommended that the finished floor levels are raised by 600mm in the west. With the raising 
of the FFL’s and the inclusion of a new drainage system attenuating the site up to the 1 in 100-
year event plus 45% climate change, the site is believed to be at low risk of surface water 
flooding; 

 The site is at low risk of groundwater flooding; 

 The site is at low risk of sewer flooding; 

 The site is not at risk of reservoir flooding; 

 Infiltration will not be feasible on this site due to failed infiltration tests; 

 The site will be required to have attenuation up to and including the 1 in 100-year event plus 
climate change of 45% plus 10% urban creep for the surface water; 
 

 The site will discharge at a brownfield runoff rate of 7l/s into the UU surface water sewer in 
Mount Road to the south-east via a pumped system; 

 The proposed impermeable area is 0.7819ha. The impermeable area of the site has been 
increased by 10% for urban creep; 

 Attenuation will be held in a detention basin, rain gardens, swales and oversized pipes; and 

 The pollution index control indicates that the water quality is sufficient. 
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2. INTRODUCTION 

2.1 Purpose of this Report 

Townsend Water Engineering Ltd. has been appointed by Kellen Homes for a Flood Risk Assessment 
(FRA) & Drainage Strategy for a residential development of 152 dwellings at Hyde Road, Manchester 
East, M18 7BA (Grid Ref: 387784, 396230). This report has been prepared in support of the application 
for full planning permission for the proposed development at the former Buzz Bingo site (“the site”).  

The project involves the redevelopment of the former Buzz Bingo site on Hyde Road within East 
Manchester, M18 7BA. 

The client’s objective is to secure full planning permission for a residential development comprising c. 
152 new homes in a mix of houses and apartments. The scheme will be 100% affordable, with the 
precise tenure to be confirmed at a later date.  

the proposed development will comprise the following: 
 

 A total of c.  152 new dwellings: 

o c.  126 apartments in 3 buildings, 2 being 5 storeys in height and 1 at 6 storeys 

o c. 25 homes in a mix of 2-, 3-bedroom properties 

 50% car parking provision 

 Hard and soft landscaping, including a new pocket park  

 Site access will be provided off Kirkmanshulme Lane 

The report is based on the available flood risk information for the site detailed in Section 1.2 and 
prepared in accordance with the planning policy requirements set out in Section 1.3. The scope of the 
FRA is consistent with the ‘Site Specific Flood Risk Assessment Checklist’ from the National Planning 
Policy Framework (NPPF) and accompanying Planning Practice Guidance (PPG):  

https://www.gov.uk/guidance/flood-risk-and-coastal-change#Site-Specific-Flood-Risk-Assessment-
checklist-section 

2.2 Sources of Information and Consultation  

This report has been informed by: 

 Existing draft Site Plan drawings and respective topographic plan delivered by Kellen Homes; 
 e3p PHASE II GEOENVIRONMENTAL SITE ASSESSMENT: Buzz Bingo (Ref:18-376-R2-1) 

06 February 2026 for Kellen Homes Ltd; 
 Greater Manchester SFRA (2019) and interactive maps; 
 Manchester, Salford, Trafford Strategic Flood Risk Assessment (2011) Groundwater Flooding 

Map; 
 Manchester City Council March 2014 Local Flood Risk Management Strategy; 
 BGS website http://mapapps.bgs.ac.uk/geologyofbritain/home.html?mode=boreholes; 
 Defra Magic Map https://magic.defra.gov.uk/magicmap.aspx; 
 Cranfield University Soil Mapping http://www.landis.org.uk/soilscapes/; 
 The EA online flood maps;  
 Flood Zone Map https://flood-map-for-planning.service.gov.uk/; and 
 Flood Risk Map: https://flood-warning-information.service.gov.uk/long-term-flood-risk/. 
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2.3 Policy Context 

This report has been prepared in accordance with the relevant national, regional and local planning 
policy and statutory guidance as follows:  

 National policy contained within the National Planning Policy Framework (NPPF) dated 
December 2024;  

 The NPPF Planning Practice Guidance (PPG) dated in December 2024; and 
 Places for Everyone Joint Development Plan (adopted March, 2024) & Manchester City Council 

Core Strategy Development Plan Document (Adopted July 2012). 

2.4 Structure of this Report 

The Report has been prepared based on the following structure: 

 Section 3 refers to spatial planning considerations by reference to the proposed land use, flood 
zoning and NPPF vulnerability; 

 Section 4 presents the assessment of existing flood risk at the site; 
 Section 5 presents the proposed development and findings of flooding; 
 Section 6 presents the drainage strategy; and 
 Section 7 provides references. 

Additional Appendices are provided that deal with the following: 

 Appendix A: Topographical Survey 
 Appendix B: e3p Report 
 Appendix C: Proposed Site Layout 
 Appendix D: Drainage Strategy and Calculations 
 Appendix E: Simple Pollution Index 
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3. SPATIAL PLANNING CONSIDERATION 

3.1 Location and Background 

The location of the proposed development site is shown in Figure 1 and Figure 2, with location details 
found in Table 1. The proposed site is for a residential development of 152 dwellings at Hyde Road, 
Manchester East, M18 7BA (Grid Ref: 387784, 396230). 

The development site is 1.37ha and is a brownfield site. The site is located within the administrative 
boundary of Manchester City Council (“MCC”). 

The existing buildings on site are subject to prior approval for demolition. 

Table 1: Site Details Grid reference details taken from the site https://www.streetmap.co.uk/ 

Reference Value 

OS X (Eastings) 387784 

OS Y (Northings) 396230 

Nearest Post Code M18 7BA  

Nat. Grid SJ 87784 96230 

 

The site is bounded by Hyde Road to the north, and the Kirkmanshulme Lane to the south. An existing hotel 
and wedding venue are located to the east and Co-op Academy Belle Vue to the west. Manchester City 
Council also own a car park to the south of the site which is earmarked for future development.  
 
The Site is currently occupied by a large, predominantly brick built building, relating to its former use as 
bingo hall, with a large rear car park. There are a small number of established trees along the frontage with 
Hyde Road.  
 
There are no listed buildings or structures within the site, and it is not within a conservation area. 
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Figure 1: Site Location (Source: Street Map OS Map) 

 

Site 
Location 
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Figure 2: Aerial View of the Site (Source: Google Maps) 

3.2 Topography 

The existing ground elevations on site is shown in the topographic drawing (Figure 3 and Appendix A). 
They indicate that the site is uneven with levels ranging between 61.4mAOD near the site entrance in 
the south (Kirkmanshulme Lane), to 63mAOD in the east of the site.  

Site 
Location 
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Figure 3: Topographical Survey 

3.3 Geology and Soil 

The geology at the site has been obtained from the British Geological Survey (BGS) website. The 
bedrock beneath the site is described as ‘Chester Formation – Sandstone’. (Figure 4: Bedrock 
underneath the Site (Source: BGS Bedrock Geology Mapping)). Superficial deposits are described as 
‘Till, Devensian – Diamicton’. 
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Figure 4: Bedrock underneath the Site (Source: BGS Bedrock Geology Mapping) 

Soilscapes Viewer describes the soil conditions at the site as Soilscapes 17 - ‘Slowly permeable 
seasonally wet acid loamy and clayey soils’. Please see Figure 5 below. 
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Figure 5: Soilscapes 17 

In the report e3p PHASE II GEOENVIRONMENTAL SITE ASSESSMENT: Buzz Bingo (Ref:18-376-
R2-1) 06 February 2026 for Kellen Homes Ltd, soakaway testing was undertaken – the tests failed 
and the site is not suitable for infiltration (Figure 6 and Appendix B). 
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Figure 6: e3p PHASE II GEOENVIRONMENTAL SITE ASSESSMENT: Buzz Bingo (Ref:18-376-R2-1) 06 
February 2026 for Kellen Homes Ltd. 

3.4 Climate Change Allowances for Rainfall 

Figure 7 shows anticipated changes in small catchments, recommending a progressive increase, 
reaching 45% for the ‘Upper End’ allowance by 2125.  This allowance would be recommended for this 
proposed development, which is classified as ‘More Vulnerable’ and has been taken to have a 100-
year design life. The 45% climate change allowance is based on the 90th percentile, meaning that there 
is a 90% chance that rainfall will not increase by more than the 45% increment. 
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Figure 7: Peak Rainfall Intensity Allowance in Small and Urban Catchments 

3.5 Climate Change Allowances for River Flow 

The river flow guidance recommends a progressive increase, reaching 35% for the ‘Central’ 
allowance by 2080 in this area. This allowance would be recommended for this proposed 
development, which is classified as ‘More Vulnerable’ and has been taken to have a 100-year design 
life. The 35% climate change allowance is based on the 90th percentile, meaning that there is a 90% 
chance that river flow will not increase by more than the 35% increment.  Please see Figure 10 
below.  

 

Figure 8: Flood Risk Assessment Climate Change Map Peak River Flow Allowances 
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4. FLOOD HAZARD FOR EXISTING SITE 

4.1 Source of Flood Risk 

Flood sources and their possibilities at the site is further described below.  

4.2 Fluvial Flood Risk 

The proposed site is within Flood Zone 1 (area at low risk of flooding).  Areas within Flood Zone 1 have 
less than 0.1% chance of flooding from rivers and seas. Please see Figure 9: 

 

Figure 9: Environment Agency (EA) Flood Map for Planning 

4.2.1 Surface Water (SW) 

The EA surface water flood extents and flood depth have been obtained from the EA open dataset. The 
site is at risk of surface water flooding in the 1 in 30 year event, this increases in the 1 in 100 year and 
1 in 1000 year event. Please see Figure 10. 
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Figure 10:Extent of Flooding from Surface Water 1 in 30 Year, 1 in 100 Year and 1 in 1000 Year AEP (Source: 
EA Open Dataset Tool: ArcGIS)   

On the EA Long Term Flood Risk Map (SW yearly chance of flooding between 2040 and 2060) there 
is surface water flooding within the site to a depth of 60cm (Figure 11). 

 

 

1 IN 30 YEAR 

1 IN 100 YEAR 

1 IN 1000 YEAR 

 



For Kellen Homes and Jigsaw Homes North 
FD336 - FRA and Drainage Strategy for Hyde Road, Manchester East, M18 7BA – Rev 2 

 

April 2026  Page 18 of 37 

Figure 11: EA Long Term Flood Risk Map (SW Yearly Chance of Flooding Between 2040 and 2060) 

Please see the proposed layout over the surface water flood depths to 20cm, 30cm and 60cm plus 
climate change (Figure 12). 

 
 

Figure 12: Surface Water Flood Depths Plus Climate Change to a depth of 20cm, 30cm and 60cm Over 
Proposed Layout 

4.2.2 Flood Risk from Reservoir /Canals / Other Artificial Sources 

The EA Extent of Flooding from Reservoirs map (Figure 13:Extent of Flooding from Reservoirs (Source; 
EA Flood Warning Information Service)), based only on large reservoirs (over 25,000 m3 of water), 
shows that the site is not within potential risk of flooding in the event of a breach from reservoirs. 

 

FLOOD DEPTHS PLUS CLIMATE CHANGE 
TO 20CM, 30CM & 60CM OVER PROPOSED 

LAYOUT 
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Flooding from reservoirs is considered to be extremely unlikely and the risk of flooding to the site is 
considered to be low. 

There is no flood risk from canals or other artificial sources as there are no canals or artificial sources 
within the vicinity of the site.  

 

Figure 13:Extent of Flooding from Reservoirs (Source; EA Flood Warning Information Service) 

4.2.3 Flood Risk from Groundwater 

The site is not within a groundwater flood alert area, please see Figure 14. 

 

Figure 14: Risk of Groundwater Flooding to Site (Long Term Flood Risk Checker - EA) 



For Kellen Homes and Jigsaw Homes North 
FD336 - FRA and Drainage Strategy for Hyde Road, Manchester East, M18 7BA – Rev 2 

 

April 2026  Page 20 of 37 

On the Manchester, Salford, Trafford Strategic Flood Risk Assessment (2011) Groundwater Flooding 
Map1, the site is shown to be at no risk of groundwater flooding (Figure 15). 

 

Figure 15: Manchester, Salford, Trafford Strategic Flood Risk Assessment (2011) (Groundwater Flooding 
Mapping) 

In the report e3p PHASE II GEOENVIRONMENTAL SITE ASSESSMENT: Buzz Bingo (Ref:18-376-
R2-1) 06 February 2026 for Kellen Homes Ltd, groundwater was noted between 0.5-1.8mbgl and 
perched. As the groundwater did not reach surface level and the dwellings will not have basements, 
the site is at low risk from groundwater flooding (Figure 16). 

 

Figure 16: e3p PHASE II GEOENVIRONMENTAL SITE ASSESSMENT: Buzz Bingo (Ref:18-376-R2-1) 06 
February 2026 for Kellen Homes Ltd 

 

 

 

1 MST_GroundwaterFlooding_GW_2.1.pdf 
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4.2.4 Flood Risk from Sewers  

According to the United Utilities (UU) sewer map, there are no sewers entering the site. Therefore, the 
risk of flooding from sewers is low. There are UU sewers in the roads to the north and south of the site, 
outside of the site red line boundary. Please see Figure 17 below: 

 

Figure 17: UU Sewer Map 

4.3 Existing Surface Water Drainage Arrangements  

The site currently drains into the existing sewer network. 

4.4 NPPF Vulnerability 

The residential development will be classed as ‘More Vulnerable’ under the NPPF vulnerability 
classification (Table 3). The flood risk vulnerability and flood zone compatibility are displayed in Table 
3:Flood Risk Vulnerability and Flood Zone Compatibility (Source NPPF Technical Guide). As noted in 
Section 2.4, the site is within Flood Zone 1 according to the EA flood risk map for planning.  

Table 2:Flood Risk Vulnerability Classification (Source: NPPF Technical Guide) 

More Vulnerable (MV) 

Hospitals, residential institutions such as residential care homes, children’s 
homes, social services homes, prisons and hostels 

Buildings used for dwelling houses, student halls of residence, drinking 
establishments, nightclubs and hotels. 

Non–residential uses for health services, nurseries and educational 
establishments. 
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Landfill and sites used for waste management facilities for hazardous waste6. 

Sites used for holiday or short let caravans and camping, subject to a specific 
warning and evacuation plan.7 

 

Table 3:Flood Risk Vulnerability and Flood Zone Compatibility (Source NPPF Technical Guide) 

Flood 
Zone 

Definition 
Essential 

Infrastructure 
Water 

Compatible 
Highly 

Vulnerable 
More 

Vulnerable 
Less 

Vulnerable 

1 T>1,000      

2 
100<Tfluv<1,000 
200<Ttidal<1,000 

  Exc. Test   

3a 
Tfluv<100 
Ttidal<200 

Exc. Test   Exc. Test  

3b 
(functional 
floodplain) 

Tfluv<20 Exc. Test     

 

As the development is ‘More Vulnerable’ and it is located in Flood Zone 1, according to Table 
3:Flood Risk Vulnerability and Flood Zone Compatibility (Source NPPF Technical Guide), the 
exception test is not required.  

Furthermore, the site is marked for residential use on the Greater Manchester 2019 SFRA maps 
‘2018 Baseline Land Supply’ (Figure 18). 

 

Figure 18: Greater Manchester 2019 SFRA Map 23 

PROPOSED SITE 
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The site is referred to in the Places for Everyone Joint Development Plan (adopted March 2024). 

As the site is in a Flood Zone 1 and is allotted for residential development the proposed site passes 
the sequential test. 

5. ASSESSMENT OF FLOOD RISK FOR PROPOSED 
DEVELOPMENT 

5.1 Development Proposals 

The proposed site is for a residential development of 152 dwellings at Hyde Road, Manchester East, 
M18 7BA  (Grid Ref: 387784, 396230), as shown on the indicative masterplan Figure 19 and 
Appendix C. 

The development area is 1.37ha. The proposed impermeable area is 0.7819ha. Please see Figure 19 
below: 

 

Figure 19: Proposed Site (Source: Client) 

5.2 Fluvial Flood Management 

The site is in a Flood Zone 1, an area at low risk of fluvial flooding. Therefore, the risk of fluvial flooding 
to the site is medium. 
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5.3 Surface Water flooding 

The EA surface water flood extents and flood depth have been obtained from the EA open dataset. The 
western part of the site is at risk of surface water flooding up to 60cm depth. Please see Figure 10, 
Figure 11 and Figure 12. 

It is recommended that the finished floor levels (FFL) are raised by 600mm in this area. 

Therefore, with the inclusion of a new drainage system with attenuation up to and including the 1 in 
100-year event plus climate change of 45%, the site is at low risk of surface water flooding.  

6. DRAINAGE STRATEGY 
Please find below the Drainage Strategy. 

6.1 Existing Drainage Arrangements 

6.1.1 Surface Water 

The existing drainage arrangements is that all the surface water from the existing site drains to the 
sewer network as it is a brownfield site – a bingo hall and car park. 

6.2 Infiltration Rates 

Infiltration is not possible at the site as test failed to infiltrate (e3p PHASE II GEOENVIRONMENTAL 
SITE ASSESSMENT: Buzz Bingo (Ref:18-376-R2-1) 06 February 2026 for Kellen Homes Ltd). 

6.3 Run-off 

The discharge has been set at a brownfield runoff rate of 7l/s. 

6.4 Surface Water Drainage Strategy 

The drainage strategy is based on the tenants of the national standards for sustainable 
drainage systems. 

These standards are intended for application in the design of surface water drainage systems for new 
infrastructure and development, whether on greenfield or brownfield sites. They are not designed to 
apply to retrofit SuDS designs, which often have different objectives and face broader constraints. 
However, the standards could serve as a starting point for retrofit design. It is important to 
acknowledge that constraints specific to retrofit projects may prevent the full application of the 
standards. 

These standards only apply to the management of surface water runoff that is essentially 
uncontaminated and consists predominantly of rainwater. For some land uses, where there is a higher 
risk (for example, a large car park), the inclusion of proprietary measures as opposed, or in addition, 
to SuDS may be needed. However, where there is a risk of pollution, an Environmental Permit or 
Registration of an Exemption may be required from the Environment Agency. 

There are 7 standards which are indicated below: 

Standard 1: Runoff Destination; 

Standard 2: Management of everyday rainfall; 

Standard 3: Management of extreme rainfall; 

Standard 4: Water Quality; 
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Standard 5: Amenity; 

Standard 6: Biodiversity; and 

Standard 7: Design of drainage for construction, operation, maintenance and structural integrity. 

 

 

 Standard 1: Runoff Destination 

In accordance with the Flood Risk and Coastal Change Planning Practice Guidance, where possible, 
preference should be given to multi-functional sustainable drainage systems, and to solutions that 
allow surface water to be discharged according to the following hierarchy of drainage options: 

 1. Rainwater Harvesting 
 2. Into the ground (infiltration);  
 3. To a watercourse;  
 4. To a surface water sewer, highway drain, or another drainage system; and 
 5. To a combined sewer. 

In accordance with the statement full rainwater harvesting is required in areas of rainfall scarcity. This 
is not an area of rain scarcity so full rainwater harvesting is not required. 

As commented in section 2.3, infiltration does not work in this site. The surface water will run through 
swales, a detention basin and rain gardens, which have been designed with permeable materials 
underneath which will enable some infiltration and holding of the water on the site.  

There is no watercourse within the vicinity of the site. 

There is a public surface water sewer in Mount Road to the east that the site will be connected to. The 
surface water will require a pumped system. 

 Standard 2: Management of Everyday Rainfall (Interception) 

Given the impermeable nature of the site, interception for the first 5mm of rainfall will be achieved 
through storage in the SuDS features as absorption / evaporation.  This can be achieved using 
regional control SuDS (the detention basin, swale and raingardens).  

Within the guidance this statement can be satisfied by comparing the size of detention basin (108m2), 
rain gardens (80m2) and swale (80m2) and then comparing this value against the impermeable areas 
and if the SuDS systems have a higher area than the impermeable area then this standard is 
achieved.  

Townsend Water Engineering has taken these calculations from Kellen Homes Drainage Strategy, 
please find the results in Table 4 and Appendix D: 

Table 4: Summary of Impermeable Areas/ Permeable Areas 

Type of SuDS Impermeable Area (ha) Area of Permeable Area that 
Drains the 1st 5mm of 

Rainfall According to the 
Guidance (ha) 

Total Impermeable Area 0.7819  
Detention Basin  0.05 

Rain Gardens  0.04 
Swale  0.04 

   
TOTAL 0.7819 0.13 
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The total impermeable area is 0.7819 and the area that drains the first 5mm of rainfall is 0.13ha, 
therefore, in accordance with the National Standards of SuDS Guidance, the site drainage fails this 
statement. 

However, there are reasons why: 

 Firstly, this site cannot infiltrate as it is a brownfield site and therefore the high multipliers 
cannot be used as the SuDS cannot drain into the ground. If the SuDS could infiltrate, the site 
would satisfy this statement. 

 The Local Authorities do not adopt SuDS systems for highway drainage. Therefore, this 
statement is very difficult to achieve. 

 The proposed development is for 100% affordable housing and dwellings.  If more SuDS 
systems are required, less affordable housing can be provided as more land will be needed 
for SuDS. 

 The proposed drainage has a three train SuDS system, which provides flood attenuation, 
amenity, biodiversity and water quality. 

Therefore, we believe it is acceptable to not be able to achieve this statement. 

 Standard 3: Management of Extreme Rainfall and Flooding 

The drainage system is designed so that there is no on-site flooding in the 1 in 30-year event + 40% 
climate change. 

The drainage system is designed so that there is no on-site flooding of any building, nor any off-site 
flooding for the 1 in 100-year event + 45% climate change. 

The ground levels are to be designed such that overland flood routes in exceedance events do not 
result in adverse flood risk elsewhere. 

Modelling of the surface water runoff to the design parameters was carried out using Causeway, an 
industry leading software which allows design and analysis of SuDS features. (Appendix D) The 
following conservative assumptions and design parameters have been set within the Hydraulic model: 

 Rainfall intensity was obtained using the Flood Estimation Handbook (FEH), and increased by 
45%; 

 No runoff loss has been assumed in the modelling, therefore, all the design rainfall landing on 
the impermeable surfaces is expected to reach the detention basin, swale and rain gardens on 
site; 

 As per the conclusions in Section 3.3, the soil has been modelled with an infiltration rate of zero 
0.0m/hr;  

 The areas of the drives and plots have been increased by 10% for urban creep; 

 The discharge has been restricted to 7l/s, which is greenfield rates; and 

 Please see Appendix D and Figure 20 for the Drainage Strategy. 



For Kellen Homes and Jigsaw Homes North 
FD336 - FRA and Drainage Strategy for Hyde Road, Manchester East, M18 7BA – Rev 2 

 

April 2026  Page 27 of 37 

 

Figure 20: Drainage Strategy Design 

 Standard 4: Water Quality 

Adequate amount of SuDS required to be implemented on the site to achieve a suitable management 
train to achieve water quality improvements. 

Accordingly, the rain gardens, swale and detention basin provides sufficient water quality 
improvements to meet the minimum targets.  Additional source control measures will provide further 
enhanced treatment over and above minimum requirements. Please see the Simple Pollution Index 
which indicates that the proposed SuDS is sufficient in Appendix E. 

 Standard 5: Amenity 

Landscaping will be provided around the attenuation basin providing both amenity and biological 
value.  

 Standard 6: Biodiversity 

The basin, swale and rain gardens have been seeded with flowers and water compatible plants, 
please see the landscape drawings with the types of plants in it. 

 Standard 7: Design of Drainage for Construction, Operation, Maintenance & Structural 
Integrity 

Structures which manage surface water runoff require little maintenance, however, a regular 
maintenance schedule e.g., after heavy rainfall, should be established by the site owners to reduce the 
risk of blockage within the drainage system and ensure the design remains in good working order. The 
detention basin, swale and rain gardens will be maintained by a private management company. 
Oversized pipes will either be maintained by United utilities or management company. Please can this 
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be conditioned as maintenance needs to be investigated at detailed design.  Please find a proposed 
strategy for maintenance below: 

6.4.1 Maintenance Plan 

Table 5: Operation and Maintenance Requirements for Attenuation Tank 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



For Kellen Homes and Jigsaw Homes North 
FD336 - FRA and Drainage Strategy for Hyde Road, Manchester East, M18 7BA – Rev 2 

 

April 2026  Page 29 of 37 

Figure 21: Operation and Maintenance Requirements for Detention Basins 
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Figure 22: Operation and Maintenance Requirements for Rain Gardens 

 

Figure 23: Operation and Maintenance Requirements for Swales 
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Appendix A: Topographical Survey 
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PHASE II GEOENVIRONMENTAL SITE ASSESSMENT 
BUZZ BINGO 
18-376-R2-1   

 

51 
 

5.5. SOIL DENSITY/MOISTURE CONTENT RELATIONSHIP 

Dry density/moisture content relationship analysis has been conducted on soils utilising compaction 
tests utilising a 4.5 kg rammer. The results of the tests has been summarised in Table 5.6. The full test 
results can be found in APPENDIX VIII.  

Table 5.6  Summary of Dry Density and Moisture Content  
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TP105 Made Ground 0.20 4.5kg 26.1 18 4 1.59 19 

TP106 Made Ground 0.60 4.5kg 28.2 17 10 1.70 23 
 

The compaction tests have indicated that the Made Ground is slightly wet of the optimum. It should be 
noted that if this material is excavated for use in a cut/fill operation, careful consideration should be 
taken in the stabilisation of this material.  

Engineering of this type of material will need to be completed during dry weather periods only.  

 

5.6. SOIL INFILTRATION 

In-situ BRE 365 Soakaway tests were undertaken over a 24-hour period within trial pits complete as 
TP/SA101, TP/SA106, and TP/SA109. 

The results are presented in Table 5.7, and the test certificates are included within APPENDIX XI. 

Table 5.7  Soil Infiltration Results  

LOCATION DEPTH (m) MATERIAL TEST NO. SOIL INFILTRATION RATE (m/s) 

TP/SA101 1.70 – 2.65 

Firm medium 
strength yellowish 

brown slightly 
sandy slightly 
gravelly CLAY 

1 FAIL 

TP/SA106 0.45 – 1.06 

Stiff brown mottled 
light grey slightly 

gravelly 
CLAY 

1 FAIL 

TP/SA109 0.40 – 1.10 
Soft greyish brown 

slightly sandy 
 CLAY 

1 FAIL 

 

Soil infiltration was taken over the wetted area from between 75% and 25% of the effective depth. In all 
locations the BRE 365 soakaway tests failed to achieve a 25% storage depth, with the head of water 
remaining constant over monitoring period with minor fluctuations. 
  
The data presented above, derived from in-situ testing using the BRE 365 test method, forms only part 
of the overall ground model assessment and the design process for the infiltration drainage system.  
Due to the presence of low permeability clay soils extending to depths greater than 7.0m, it is 
considered unsuitable as a stratum for infiltration drainage systems due to its distinct geological 
characteristics and soil mechanics properties. 
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Appendix E: Simple Pollution Index 
 

 



SIMPLE INDEX APPROACH: TOOL

2. The supporting 'Design Conditions' stated by the tool must be fully considered and implemented in all cases.

DROP DOWN LIST RELEVANT INPUTS NEED TO BE SELECTED FROM THESE LISTS, FOR EACH STEP

USER ENTRY USER ENTRY CELLS ARE ONLY REQUIRED WHERE INDICATED BY THE TOOL

STEP 1: Determine the Pollution Hazard Index for the runoff area discharging to the proposed SuDS scheme

This step requires the user to select the appropriate land use type for the area from which the runoff is occurring

DESIGN CONDITIONS

Runoff Area Land Use Description

Hazard 
Level 

Total 
Suspended Metals Hydrocarbons 1 2

Select land use type from the drop down list 
(or 'Other' if none applicable):

Individual driveway Low 0.5 0.4 0.4

Landuse Pollution Hazard Index Low 0.5 0.4 0.4

STEP 2A:  Determine the Pollution Mitigation Index for the proposed SuDS components

DESIGN CONDITIONS

SuDS Component Description

Suspended 
Solids Metals Hydrocarbons 1 2 3

Select SuDS Component 1                                    
(i.e. the upstream SuDS component) from 

the drop down list:

Swale 0.5 0.6 0.6

SuDS components can only be assumed to 
deliver these indices if they follow design 
guidance with respect to hydraulics and treatment 
set out in the relevant technical component 
chapters of the SuDS Manual. See also checklists 
in Appendix B

Select SuDS Component 2                               
(i.e. the second SuDS component in a 

series) from the drop down list:

Bioretention system (where the system is not designed as an 
infiltration component) 0.8 0.8 0.8

SuDS components can only be assumed to 
deliver these indices if they follow design 
guidance with respect to hydraulics and treatment 
set out in the relevant technical component 
chapters of the SuDS Manual. See also checklists 
in Appendix B

Select SuDS Component 3                                
(i.e. the third SuDS component in a series) 

from the drop down list:

Detention basin 0.5 0.5 0.6

SuDS components can only be assumed to 
deliver these indices if they follow design 
guidance with respect to hydraulics and treatment 
set out in the relevant technical component 
chapters of the SuDS Manual. See also checklists 
in Appendix B

Detention basins should be designed to ensure 
the effective retention and management of 
sediment, such that the sediment will not be re-
suspended and washed out in subsequent events

 Aggregated Surface Water Pollution Mitigation Index >0.95 >0.95 >0.95

Is the runoff now discharged to an infiltration component? 
Yes ? Go to Step 2B

No ? Go to Step 2C

STEP 2B: Determine the Pollution Mitigation Index for the proposed Groundwater Protection

DESIGN CONDITIONS

Total 
Suspended Metals Hydrocarbons 1 2 3 4

Select type of groundwater protection from 
the drop down list:

None

If the proposed groundwater protection is 
bespoke/proprietary and/or the generic 
indices above are not considered 
appropriate, select 'Proprietary product' or 
'User defined indices' and enter a 
description of the protection and agreed 
user defined indices in this row:

Groundwater Protection Pollution Mitigation Index 0 0 0

STEP 2C: Determine the Combined Pollution Mitigation Indices for the Runoff Area

This is an automatic step which combines the proposed SuDS Pollution Mitigation Indices with any Groundwater Protection Pollution Mitigation Indices

Total 
Suspended Metals Hydrocarbons

Combined Pollution Mitigation Indices for the Runoff Area >0.95 >0.95 >0.95

STEP 2D: Determine Sufficiency of Pollution Mitigation Indices for Selected SuDS Components

This is an automatic step which compares the Combined Pollution Mitigation Indices with the Land Use Hazard Indices, to determine whether the proposed components are sufficient to  manage each pollutant category type

When the combined mitigation index exceeds the land use pollution hazard index, then the proposed components are considered sufficient in providing pollution risk mitigation. DESIGN CONDITIONS

Total 
Suspended Metals Hydrocarbons 1

Sufficient Sufficient Sufficient

Reference to local planning documents should 
also be made to identify any additional protection 
required for sites due to habitat conservation (see 
Chapter 7 The SuDS design process ). The 
implications of developments on or within close 
proximity to an area with an environmental 
designation, such as a Site of Special Scientific 
Interest (SSSI), should be considered via 
consultation with relevant conservation bodies 
such as Natural England

Note: If the total aggregated mitigation index is > 1 (which is not a realistic outcome), then the outcome is fixed at ">0.95". In this scenario, the proposed 
components are likely to have a very high mitigation potential for reducing pollutant levels in the runoff and should be sufficient for any proposed land use 
(note: where risk assessment is required, this outcome would need more detailed verification).

If the proposed groundwater protection is bespoke and/or a proprietary product and not generically described by the suggested measures, then a description of the protection and agreed user defined indices 
should be entered in the row below the drop down list

Note: If the total aggregated mitigation index is > 1 (which is not a realistic outcome), then the outcome is fixed at ">0.95". In this scenario, the proposed 
components are likely to have a very high mitigation potential for reducing pollutant levels in the runoff and should be sufficient for any proposed land use 
(note: where risk assessment is required, this outcome would need more detailed verification).

Pollution Hazard Indices 

This step requires the user to select the proposed SuDS components that will be used to treat runoff - before it is discharged to a receiving surface 
waterbody or downstream infiltration component

If the runoff is discharged directly to an infiltration component, without upstream treatment, select 'None' for each of the 3 SuDS components and move to 
Step 2B 

This step should be applied to evaluate the water quality protection provided by proposed SuDS components for discharges to receiving surface waters or downstream infiltration components (note: in England 
and Wales this will include components that allow any amount of infiltration, however small, even where infiltration is not specifically accounted for in the design).

If you have fewer than 3 components, select 'None' for the components that are not required 

If the proposed component is bespoke and/or a proprietary treatment product and not generically described by the suggested components, then 'Proprietary treatment system' or 'User defined indices' should 
be selected and a description of the component and agreed user defined indices should be entered in the rows below the drop down lists  

Pollution Mitigation Indices 

Pollution Mitigation Indices 

Combined Pollution Mitigation Indices 

Sufficiency of Pollution Mitigation Indices 

Note: In order to meet both Water Quality criteria set out in the SuDS Manual (Chapter 4), Interception should be delivered for 
all impermeable areas wherever possible.   Interception delivery and treatment may be met by the same components, but 
Interception requires separate evaluation.

If the proposed SuDS components are 
bespoke/proprietary and/or the generic 
indices above are not considered 
appropriate, select 'Proprietary treatment 
system' or 'User defined indices' and enter 
component descriptions and agreed user 
defined indices in these rows:

This step requires the user to select the type of groundwater protection that is either part of the SuDS component or that lies between the component and 
the groundwater

This step should be applied where a SuDS component is specifically designed to infiltrate runoff (note: in England and Wales this will include components that allow any amount of infiltration, however small, 
even where infiltration is not specifically accounted for in the design).

'Groundwater protection' describes the proposed depth of soil or other material through which runoff will flow between the runoff surface and the underlying groundwater.

Where the discharge is to surface waters and risks to groundwater need not be considered, select 'None'

In England and Wales, where the discharge is to protected surface waters or groundwater, an additional treatment component (ie over and above that required for standard discharges), or other equivalent protection, is required 
that provides environmental protection in the event of an unexpected pollution event or poor system performance. Protected surface waters are those designated for drinking water abstraction. In England and Wales, protected 
groundwater resources are defined as Source Protection Zone 1. In Northern Ireland, a more precautionary approach may be required and this should be checked with the environmental regulator on a site by site basis.

4. Each of the steps below are part of the process set out in the flowchart on Sheet 3.

5. Sheet 4 summarises the selections made below and indicates the acceptability of the proposed SuDS components.

HRW shall not be liable for any direct or indirect damage claim, loss, cost, expense or liability howsoever arising out of the use or impossibility to use the tools, even when
HRW has been informed of the possibility of the same. The user hereby indemnifies HRW from and against any damage claim, loss, expense or liability resulting from any
action taken against HRW that is related in any way to the use of the tool  or any reliance made in respect of the output of such use by any person whatsoever. HRW does not
guarantee that the tool's functions meet the requirements of any person, nor that the tool is free from errors. 

If the land use varies across the 'runoff area', either:

If the generic land use types in the drop 
down list above are not applicable, select 
'Other' and enter a description of the land 
use of the runoff area and agreed user 
defined indices in this row:

- use the land use type with the highest Pollution Hazard Index

- apply the approach for each of the land use types to determine whether the proposed SuDS design is sufficient for all.  If it is not, consider collecting more hazardous runoff separately and 
providing additional treatment. 

If the generic land use types suggested are not applicable, select 'Other' and enter a description of the land use of the runoff area and agreed user defined indices in the row below the drop down lists.

3. Relevant design examples are included in the SuDS Manual Appendix C.

1. The steps set out in the tool should be applied for each inflow or 'runoff area' (ie each impermeable surface area separately discharging to a SuDS component). 

6. Interception should be delivered for all upstream impermeable areas as part of the strategy for water quantity and quality control for the site. This is required in order to deliver both of the water quality
criteria set out in Chapter 4 of the SuDS Manual

3. The process that is automated in this tool is described in the SuDS Manual, Chapter 26 (Section 26.7)


