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1. INTRODUCTION 
1.1 Purpose of this Report 

Townsend Water Engineering Ltd. has been appointed by Partner Construction Ltd./ Torus 62 Ltd. for 
a Flood Risk Assessment (FRA) for the development of 88 residential dwellings with accociated 
landscaping and access roads (Grid Ref: 346095, 392048). This report has been prepared in support 
of the planning permission for the aforementioned development.  

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 

It is also in accordance with Policy CS24 (Managing Flood Risk) of the Knowsley Local Plan Core 
Strategy (2016) 

1.2 Sources of Information and Consultation  

This Report has been informed by: 

 Existing Site Plan drawings and respective topographic plan delivered by United Living; 
 The EA online flood maps;  
 https://flood-map-for-planning.service.gov.uk/; 
 https://flood-warning-information.service.gov.uk/long-term-flood-risk/;  
 Knowsley-Sustainable-Drainage-Completing-your-Pro-Forma-Feb-2019.pdf ; and 
 EP3 Phase I & II Geo-environmental Report, February 2021. 

1.3 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 July 
2021, issued by Communities and Local Government with reference to Section 14 ‘Meeting the 
challenge of climate change, flooding and coastal change’; and 

 The Planning Practice Guidance (PPG) released in March 2014 (‘Flood Risk and Coastal 
Change’ section) and updated in February 2016 to incorporate the EA ‘Flood Risk 
Assessments:  Climate Change Allowances’ guidance;  

 Knowsley Local Plan Core Strategy (2016). 

1.4 Structure of this Report 

The Report has been prepared based on the following structure: 

 Section 2 refers to spatial planning considerations by reference to the proposed land use, flood 
zoning and NPPF vulnerability; 

 Section 3 presents the assessment of existing flood risk at the site; 
 Section 4 presents the proposed development and findings of flooding; 
 Section 5 presents the drainage strategy (Undertaken by REFA); and 
 Section 6 provides a summary of the assessments. 
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Additional Appendices are provided that deal with the following: 

 Appendix A: Topographical Survey; 
 Appendix B: EP3 Geo-Environmental Site Assessment; 
 Appendix C: Environment Agency Levels 
 Appendix D: Sewer Maps 
 Appenidx E: Location Plan; 
 Appendix F: REFA Drainage Strategy; and 

  



Partner Construction Ltd./Torus 62 Ltd. 
FRA for Development at Carr Lane, Prescott, L34 1AX Rev.3 
 

 

April 19th 2024  Page 7 of 36 

2. SPATIAL PLANNING CONSIDERATION 
2.1 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 site is located at Carr Lane, Prescott, Huyton, Knowsley, Liverpool City Region, 
L34 1AX (Grid Ref: 346095, 392048). (Table 1: Site Details). The site is a greenfield site. 

The development involves the building of 88 residential dwellings. The entire development site is 
approximately 2.31ha and is currently a field. 

Prescot Brook runs along the site’s Western boundary, Prescot Brook is a main river under the Flood 
and Water Management Act 2012. Therefore, any works within 8m of the top of bank or toe of the 
landward side of the river defence will require a flood permit from the Environment Agency. 

To the North of the site is Carr Lane, further North are fields. To the East is a public right of way, then 
a residential area. To the South is the M57, followed by fields. To the West of the site is the main river 
Prescot Brook, further to that is a pond called The Fishing Pond; The Carr Lane Woods surrounds the 
pond to the West of the site.  

 Please see Figure 1 and Figure 2 indicating these features. 

Table 1: Site Details 

Reference Value 

OS X (Eastings) 346095 
OS Y (Northings) 392048 

Nearest Post Code L34 1NS 
Nat. Grid SJ460920 

Grid reference details taken from the site Grid Reference Finder 
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Figure 1: Site Location (Source: Bing Ordanance Survey Map) 

Site Location 
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Figure 2: Aerial View of the Site (Source: Grid Reference Finder) 

2.2 Topography 

The existing ground elevations on site is shown in the topographic drawing (Appendix A). It indicates 
that the ground falls from East to West, towards the watercourse Prescot Brook. Ground levels range 
between 45.23mAOD in the East to 38.66mAOD in the West. 

Please see Figure 3 below. 

Site Location 
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Figure 3: Topographical Survey (Source: United Living) 

2.3 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 ‘Pennine Lower Coal Measures Formation - Mudstone, 
siltstone and sandstone’ (Figure 4: Bedrock underneath the Site (Source: BGS Bedrock Geology 
Mapping). The superficial deposits are described as ‘Till, Devensian - Diamicton’. 
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Figure 4: Bedrock underneath the Site (Source: BGS Bedrock Geology Mapping) 

Soils at the site are described on the Cranfield University ‘Soilscapes’ website mostly as, ‘Slightly 
acid, loamy and clayey soils with impeded drainage’ (Figure 4). This suggest that the site is likely to 
be unsuitable for infiltration.   
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Figure 5: Soil Map of the Site (Source: Cranfield University Soil Mapping) 

In February 2021 EP3 Published A ‘Phase I and II Geoenvironmental Site Assessment’ for Carr Lane, 
Prescot (Reference:14-245-R1). ‘Made ground’ was encountered throughout the site.  

Soakaway tests were undertaken over a 48-hour period within trial pits SA101–SA104; the ground did 
not infiltrate. 

Therefore, infiltration is not suitable for this site due to the failure of the soakaway testing. Please see 
Figure 6 and Figure 7 below (an extract of the Geo-environmental report can be found in appendix B). 
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Figure 6: EP3 Geo-environmental Report Extract (Evidence of Ground Contamination) 
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Figure 7: EP3 Geo-environmental Report BRE365 Soakaway Testing Results 

2.4 Flood Zone 

The existing site is mostly within a Flood Zone 1, please see Figure 8 below. Flood Zone 1 is an area 
with a less than a 0.1% chance of flooding (1 in 1000 year event plus climate change). Parts of the site 
are in Flood Zone 2 & 3, however, these areas run along the Western boundary, following the 
watercourse Prescot Brook. The proposed development will be built within the Flood Zone 1 areas, 
therefore, the proposed development is at low risk of flooding. 

 

Figure 8: Flood Risk Maps 
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The existing site has areas at a medium to high risk of surface water flooding. However, when 
reviewing the topographical survey, the areas indicated to have medium to high levels of flooding are 
not low points in the topography. This suggests that in high rainfall events, water will not collect here. 
Please see Figure 9 below. Therefore, we believe the site is at low risk of surface water flooding. 

There will be a decrease in surface water flooding with the planned installation of the drainage 
infrastructure. 

 

Figure 9: Flood Risk Maps: Surface Water 

2.5 NPPF Vulnerability 

Table 3:Flood Risk Vulnerability and flood zone compatibility (Source NPPF Technical Guide). As 
noted in Section 2.4, the proposed development is within Flood Zone 1, protected according to the EA 
flood risk map for planning.  

 

 

 

 

 

 

 

 

 

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

Landfill and sites used for waste management facilities for hazardous waste. 

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

 

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     

 

Table 3:Flood Risk Vulnerability and flood zone compatibility (Source NPPF Technical Guide). 

2.6 Climate Change Allowances for Peak Rainfall Intensity 

The Environment Agency and NPPF require a consideration of the impacts of climate change in Flood 
Risk Assessments (FRA). In May 2022, the Environment Agency updated the climate change 
allowances required in Flood Risk Assessments (Environment Agency, 2022); this advice updates 
previous climate change allowances to support the NPPF (DCLG, 2021). 

Figure 10 shows anticipated changes in small catchments, recommending a progressive increase, 
reaching 45% for the ‘Upper End’ allowance by 2070.  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 10: Peak Rainfall Climate Change Allowances 

2.7 Climate Change Allowances for Peak River Flow 

The river flow guidance recommends a progressive increase, reaching 44% 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 44% 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 44% increment.  Please see Figure 11 below. 

 

Figure 11: Peak River flow Climate Change Allowances  
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3. FLOOD HAZARD FOR EXISTING SITE 
3.1 Source of Flood Risk 

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

3.1.1 Flood Risk from Fluvial Sources 
The proposed development is within a Flood Zone 1. Prescot Brook is to the West of the site. An 
embankment lies along the North-West boundary of the site between the site area and Prescot Brook. 
Levels on the top of the embankment range between 42.8m and 43.1m AOD. Prescot Brook levels are 
shown between 41.0m to 41.8m AOD. This means that Prescot Brook is approximately 1m lower than 
the site. Therefore, the proposed development is considered to be at low risk of fluvial flooding.  Please 
see in appendix C the full results. 

3.1.2 Prescot Brook Flood Levels 

 
Figure 12: EA Flood Map for Prescot Brook 

The points that are effecting the site are points 2 and 3 from the Prescot Brook model, which is shown 
above in Figure 12. 

 

 

 

 

 

Table 4: EA Flood Level for Prescot Brook 
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Points Taken From 

Prescot Brook Model 
Supplied by EA 

 
EA Flood Levels (1 

in 100yr +35%) 
(mAOD) 

 

 
EA Flood Levels (1 

in 100yr plus 
70%CC) (mAOD) 

 

 
EA Flood Levels (1 in 

1000yr) (mAOD) 
 

2 40.35 40.42 40.42 
3 39.75 39.87 39.89 

The 1 in 1000 year flood levels have been compared to the proposed developments topographical 
levels, the topographical levels in this area of the proposed development are all above 41.3mAOD, 
while the highest flood level for this area in the 1 in 1000  year event is 40.42mAOD (point 2 from 
Table 4 above). Therefore, the topographical levels are higher than the flood levels. In conclusion, the 
proposed development is outside of  the 1 in 1000 year fluvial flooding event for Prescot Brook. 
 
The 1 in 100 year fluvial plus 70% climate change is 40.42mAOD with a further 600mm for freeboard 
the level would be 41.02mAOD.  The minimum finished floor level  of the houses is 42.80mAOD 
which is above 41.3mAOD therefore the houses and development are outside of the 1 in 100 year 
event plus climate change plus freeboard as well. 

3.1.3 Surface Water 
The site has areas of medium to high of surface water flooding according to the Surface Water Flood 
Map. However, when reviewing the topographical survey, the areas indicated to have medium to high 
levels of flooding are not low points in the topography. This suggests that in high rainfall events, water 
will not collect here. Therefore, we believe the site is at low risk of surface water flooding.  

There will be a decrease in surface water flooding with the planned installation of the drainage 
infrastructure.  Please see Figure 9. 

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

There is no flood risk from canals and other artificial sources as there are no canals or other artificial 
sources within the vicinity of the site.  
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Figure 13:Extent of Flooding from Reservoirs (Source; EA Flood Warning Information Service) 

3.1.5 Flood Risk from Groundwater 
According to the EP3 ‘Phase I & II Geo-environmental Site Assessment’, groundwater was encountered 
between 1mbg and 4mbg. Please see Figure 14 below. 
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Figure 14: EP3 Geo-environmental Reports Summary of Groundwater Strikes 

The risk of groundwater flooding is 1m below ground level for this site.  None of the proposed buildings 
will have basements and therefore the risk of groundwater flooding to the site is believed to be low. 

3.1.6 Flood Risk from Sewers  
According to United Utilities sewer maps, there is a combined sewer running along the sites Western 
boundary, flowing South. There is also an abandoned public sewer running along the sites Eastern 
boundary, crossing the Northern area of the site from East to West. Please see Figure 15 below. Any 
buildings placed on the site will need a 4m easement from the combined sewer. It is our understanding 
from the client, that the abandoned sewer will be filled in or removed. We recommend that a CCTV 
survey is undertaken to ensure that the abandoned sewer has no live discharges into it. If the combined 
sewer requires moving, a section 185 application will need to be made to the water company for 
approval. Please see appendix D for the sewer maps 
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Figure 15: United Utilities (UU) Sewer Map 

There is also a live distribution water main running along the sites Northern border. This may need to 
be investigated, but is outside the scope of this report. Please see Figure 16 below. 

 
Figure 16: United Utilities Water Main Records 
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4. ASSESSMENT OF FLOOD RISK FOR PROPOSED 
DEVELOPMENT 

4.1 Development Proposals 

It is proposed to build 88 residential dwellings with associated landscaping and access roads at Carr 
Lane, Prescott, L34 1AX, as shown on the indicative masterplan Figure 17. Access will be via Carr 
Lane. Please see appendix E. 

The development area is 2.31ha according to the client. The impermeable area of the site is 1.173ha. 

 

 

Figure 17: Proposed Site (Source: Client) 

4.2 Fluvial Flood Management 

The proposed development is mostly within a Flood Zone 1. There are areas of medium to high fluvial 
flood risk to the West of the site that follow the watercourse Prescot Brook. However, the watercourse 
is 1m lower than the embankment that lies between the watercourse and the site, therefore, it is believed 
that fluvial flooding is at a low risk. 

The finished floor levels are set above 41.3mAOD and the 1 in 100 year event plus climate change is 
40.42mAOD and therefore the houses are above the flood level.  The houses and development have 
been placed outside the 1 in 1000 year event  flood envelope. 

There is no development within 8m of the brook please see the dashed purple line on the layout and 
the drainage strategy.  
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5. DRAINAGE STRATEGY 
5.1 Existing Drainage Arrangements 

5.1.1 Surface Water 

The existing site is a greenfield site. The surface water is assumed to discharge into Prescot Brook to 
the West. 

5.2 Infiltration Rates 

It is considered that infiltration is unlikely to be feasible. According to the EP3 report, soakaway testing 
was terminated within all locations due to the water level remaining constant over a prolonged period 
or increasing due to weather. 

5.3 Run-off 

Recommended discharge rates have been calculated based on Knowsley Councils ‘Sustainable 
Drainage Systems Completing your Pro-Forma: Advice Note’ (Knowsley-Sustainable-Drainage-
Completing-your-Pro-Forma-Feb-2019.pdf). Please see below: 

 

Figure 18: Sustainable Drainage Systems: Completing Your Pro-Forma: Advice Note (Section 4 Extract) 

Please see  below for the allowable discharge rates off the site, the calculations are within Appendix D: 

Table 5:Variable Greenfield Allowable Discharge Rates 

 
Return Period (Years) 

 
Discharge (l/s) 

1 in 1 13.4 
1 in 30 26.1 
1 in 100 32.0 

 

5.4 Surface Water Drainage Strategy 

5.4.1 Hierarchy of Discharge  

As detailed in section 3.3, infiltration is not feasible at this site. As noted previously, there is a main 
watercourse on the Western border. Therefore, the surface water from the site will discharge to Prescot 
Brook. 

5.4.2 Sizing of SUDS Features 

As discussed in section 4.1 of this report, the proposed impermeable surface area of the dwellings and 
associated features is 1.173ha.  It is intended that the proposed surface water system will be adopted 
by the United Utilities. Infiltration SUDS systems have been discounted as the ground does not infiltrate. 
A detention basin has been placed in a public open space and permeable pavements have been used 
in parking bays and shared parking areas.   
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The entire discharge for the site will be restricted to a total of 32l/s (in the 1 in 100 year event plus 
climate change), 26.1 or less for the 1 in 30 year event, 13.4l/s for the 1 in 1 event via Hydrobreaks up 
to and including the 1 in 100 year event plus climate change (45%).  The storage will be held in 
oversized pipes and a detention basin, up to and including the 1 in 100 year event plus 45% climate 
change. 

Modelling of the surface water runoff to the design parameters was carried out using the Source Control 
of Info Drainage, an industry leading software which allows design and analysis of SuDS features. Micro 
Drainage modelling results. Appendix F. The following conservative assumptions and design 
parameters have been set within the Hydraulic model for the housing section of the site: 

 Dwellings, walkways, parking spaces and access roads area equals 1.173ha. 

 Rainfall intensity was obtained using the Flood Studies Report (FSR)methodology, and 
increased by 45%, the upper end allowance for climate change over the 100 years design life 
of the proposed residential development, in line with the requirements of the NPPF; 

 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 and oversized pipes; 

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

 A Hydro-Break has been used to restrict the total discharge from the site to the variable 
greenfield rate as stated in section 5.3; and 

 The required storage will be up to and including the 1 in 100 year event plus climate change of 
45%. 

Please see below the drainage strategy a full drawing and calculations are in appendix F. 

 
Figure 19: Proposed Drainage Strategy 
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5.4.3 Maintenance Plan 

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.  It is 
proposed to offer this up for adoption: 

Table 6: Operation and Maintenance Requirements for Oversize Pipes (attenuation Storage Tanks) 

 
Table 7:Operation & Maintenance Plan for Detention Basins 
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The  detailed drainage strategy will be undertaken by REFA, please see Appendix F for a full 
Drainage Strategy Report. 
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6. SUMMARY & CONCLUSIONS 
 

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

 Development proposals are for a development of 88 residential dwellings at Carr Lane, 
Prescott, L34 1AX; 

 The development site is approximately 2.31ha. The impermeable area is 1.173ha; 

 The proposed development is within a Flood Zone 1, an area at low risk of fluvial flooding. 
There are some areas of medium to high fluvial flooding to the West of the site, however, these 
areas follow the watercourse Prescot Brook, which is 1m lower than the embankment that lies 
between the site and the watercourse. No houses will be placed in these areas; therefore, the 
risk of fluvial flooding is believed to be low;  

 The proposed development passes the sequential test; 

 The finished floor levels have been set above 41.3mAOD, this is above the 1 in 100 year event 
plus 70% climate change level of 40.42mAOD.  

 The site is not suitable for infiltration; 

 Prescot Brook runs along the site's Western boundary, this is a main river and, therefore, any 
works within 8m of the top of bank or toe of the landward side of the river defence will require 
a flood permit from the Environment Agency. No buildings or development have been situated 
within the 8m easement of the river. 

 There is a combined UU sewer and an abandoned UU sewer on the site, the abandoned sewer 
will be filled in and the combined sewer requires a 4m easement on either side; 

 The site is at low risk of surface water flooding; 

 The site is at low risk of groundwater flooding; 

 REFA have undertaken the drainage design; and 

 The proposed development will have storage up to and including the 1 in 100 year event plus 
climate change of 45%.  
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Appendix B: EP3 Geo-Environmental Site 
Assessment 
  



Carr Lane, Prescot  
Phase I and II Geoenvironmental Site Assessment 
February 2021  

 

 
Page 9 

Building Floor Slabs 

Ground-bearing floor slabs are unlikely to be viable given the anticipated 
depths of Made Ground > 600 mm and shallow cohesive soils.  
 
Where a cast in situ slab is incorporated the detailed design will be required 
to include the use of a suitably deep granular subbase to manage any 
settlement in the underlying stratum. 

Heave Precautions 

Given that the underlying clay is of medium volume change potential, heave 
precautions will be required to the internal face of a foundation less than 
1.50 m in depth (in the conjectured zone of tree influence).  
 
Heave precautions will be required to the underside of floor slabs (where 
there is no 200 mm void) and pile ground beams are required within the 
modelled influencing distance of trees. 

Soakaway Drainage 

BRE365 soakaways testing has been completed across the site within 
designated locations to assess the effective permeability for sustainable 
drainage.  Testing was terminated within all locations due to the water level 
remaining constant over a prolonged period or increasing due to weather 
conditions, therefore it is not recommended that soakaways are utilised 
within the proposed development. 

Sulphate Assessment 

The soils at the site generally meet Class DS-1, Aggressive Chemical 
Environment for Concrete Classification (ACEC) AC-1s in accordance with 
BRE Special Digest 1 (2005). 

However elevated sulphate concentrations meeting Class DS-2, AC-2 and DS-
3, AC-3 were noted within the Made Ground deposits in TP117 at 1.00 m and 
TP116 at 2.20 m bgl, respectively.  
 
Following the remediation works and given than only isolated higher sulphate 
classification has been identified, the concrete classification will in all 
likelihood be DS-1 AC-1s. 

CBR Design % 

Granular soils can be re-engineered to ensure 5% within the subgrade during 
favourable climatic conditions. 
 
Natural clay soils will provide a CBR in the order of 3–5% during drier climatic 
periods; however, if water is allowed to shed onto the formation, the CBR will 
reduce to < 2%, which will require specialist engineering of the subgrade. 

Cut/Fill 

Development levels unknown at this time; however, significant cut-and-fill 
works are anticipated. 
 
Where fill is required and materials added to the existing material 
consideration of the settlement and applied surcharge loadings should be 
considered. 
 
A geotechnical engineering specification will be required in consideration of 
the materials, foundation solution and loadings. 

Civil Engineering 
Excavations 

The E3P Intrusive Ground Investigation has identified the presence of 
weathered bedrock at a shallow depth between 6.00 m and in excess of 
9.70 m bgl, becoming deeper in the northern sector of the site., the presence 
of which may impede the excavation materials to form sewerage and 
drainage infrastructure and foundations. 
 
A high groundwater table has also been identified at the site with levels from 
1.20 m bgl. Dewatering may be required in order to advance excavations. 
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Appendix C: Environment Agency Flood Levels  
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 © Environment Agency copyright and database rights 2023. All rights reserved. © Crown Copyright and database rights 2023. Ordnance Survey licence number 100024198. 
Contact Us:                      National Customer Contact Centre, PO Box 544, Rotherham, S60 1BY.  Tel: 03708 506 506 (Mon-Fri 8-6). Email: enquiries@environment-agency.gov.uk

1:10,001 ¯

Detailed Flood Map Centred on Carr Lane, Prescot, L34 1AX.
Created 07/07/2023 [GMMC316824AB]

Legend
Site Location

") Model Measurements
Main River
Flood Zone 3
Flood Zone 2



07/07/2023 GMMC316824AB

Map Reference Model Node Reference Easting Northing Data 10 % AEP (1 in 10 year) 4 % AEP (1 in 25 year) 1.33 % AEP (1 in 75 year) 1 % AEP (1 in 100 year)
1 % AEP (1 in 100 year) + 30% 

increase in flow

1 % AEP (1 in 100 year) + 35% 

increase in flow 

1 % AEP (1 in 100 year) + 70% 

increase in flow  
0.5 % AEP (1 in 200 year) 0.1 % AEP (1 in 1000 year)

Modelled Water Level (m aodN) 41.70 41.78 42.37 42.58 43.39 43.41 43.44 43.16 43.45

Modelled Flow (cumecs) 1.01 1.18 1.57 1.70 2.17 2.20 2.28 1.99 2.31

Modelled Water Level (m aodN) 40.06 40.13 40.24 40.26 40.32 40.35 40.42 40.30 40.42

Modelled Flow (cumecs) 1.34 1.59 2.05 2.13 2.32 2.34 2.32 2.26 2.19

Modelled Water Level (m aodN) 39.38 39.46 39.58 39.61 39.70 39.75 39.87 39.66 39.89

Modelled Flow (cumecs) 1.66 1.99 2.53 2.64 3.06 3.28 3.92 2.86 4.07

Modelled Water Level (m aodN) 38.13 38.21 38.31 38.32 38.39 38.41 38.53 38.36 38.56

Modelled Flow (cumecs) 1.90 2.29 2.90 3.04 3.48 3.72 4.53 3.33 4.74

m aodN - metres above ordnance datum Newlyn

cumecs - cubic metres per second

Notes:

392266

392081

391925

391766

Undefended

ea013_0168_Logwood_027

ea013_0168_Logwood_033

ea013_0168_Logwood_034

ea013_0168_Logwood_036

346136

346052

345986

345857

1

2

3

4

*Climate Change Scenario - 30%, 35% and 70% increases in flow calculated for the 2080's (2070 - 2115).  Please see https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances for more information regarding the new climate change guidance.  The location of the site and the type (vulnerability) 

of development determine the climate change allowances to consider in any flood risk assessment. 

Model data taken from Logwood Mill Brook 2012

AEP - Annual Exceedence Probability
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Appendix D: Sewer Maps 
  



The position of underground apparatus shown on this plan is approximate only and is given in accordance with the best information currently available. The
actual positions may be different from those shown on the plan and private pipes, sewers or drains may not be recorded. United Utilities Water PLC will not
accept any liability for any damage caused by the actual positions being different from those shown.

© United Utilities Water PLC 2017.The plan is based upon the Ordnance Survey Map with the sanction of the Controller of H.M.Stationery Office, Crown
copyright 100022432 and United Utilities Water PLC copyrights are reserved. Unauthorised reproduction will infringe these copyrights.
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Appendix E: Location Plan 
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Appendix F: REFA Drainage Strategy 
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Network: Storm Network 1
Adam Styler
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CARR LANE
PRESCOT
CAUSEWAY FLOW SW CALCS

Flow+ v10.7 Copyright © 1988-2024 Causeway Technologies Ltd

Design Seƫngs
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✓
x

D AND CG Manhole Type
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Depth
(m)

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
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0.051
0.051
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5.00
5.00

43.000
42.966
42.988
42.813
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43.225
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42.825
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43.942
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2700
2700
2700
2700
2700
2700
2700
2700
2700
2700
2700
2700
2700
2700
2700
2700
2700
2700
2700
2700
2700
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346085.434
346095.193
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PRESCOT
CAUSEWAY FLOW SW CALCS

Flow+ v10.7 Copyright © 1988-2024 Causeway Technologies Ltd
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Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
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Links
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Pro
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1.000 1 2 13.226 0.600 41.800 41.337 0.463 28.6 300 5.07 69.8

1.000 2.952 208.7 12.9 0.900 1.329 0.051 0.0 50 1.661

1.001 2 3 22.552 0.600 40.437 40.380 0.057 395.0 1200 5.28 68.7

1.001 1.876 2121.6 25.3 1.329 1.408 0.102 0.0 89 0.661

1.002 3 4 12.238 0.600 40.380 40.349 0.031 395.0 1200 5.38 68.1

1.002 1.876 2121.6 37.6 1.408 1.264 0.153 0.0 108 0.744

1.003 4 5 16.048 0.600 40.349 40.308 0.041 395.0 1200 5.53 67.3

1.003 1.876 2121.6 49.6 1.264 1.200 0.204 0.0 123 0.806

1.004 5 6 16.813 0.600 40.308 40.265 0.043 395.0 1200 5.68 66.5

1.004 1.876 2121.6 61.3 1.200 1.454 0.255 0.0 137 0.859

1.005 6 10 22.677 0.600 40.265 40.208 0.057 395.0 1200 5.88 65.5

1.005 1.876 2121.6 72.4 1.454 1.817 0.306 0.0 149 0.902

2.000 7 8 12.913 0.600 40.324 40.291 0.033 395.0 1200 5.11 69.6

2.000 1.876 2121.6 12.8 2.326 2.149 0.051 0.0 65 0.539

2.001 8 9 17.092 0.600 40.291 40.248 0.043 395.0 1200 5.27 68.7

2.001 1.876 2121.6 25.3 2.149 1.974 0.102 0.0 89 0.661

2.002 9 10 15.763 0.600 40.248 40.208 0.040 395.0 1200 5.41 67.9

2.002 1.876 2121.6 37.6 1.974 1.817 0.153 0.0 108 0.744

1.006 10 11 14.264 0.600 40.208 40.172 0.036 395.0 1200 6.00 64.8

1.006 1.876 2121.6 119.5 1.817 1.791 0.510 0.0 190 1.041

1.008 11 12 22.392 0.600 40.172 40.115 0.057 395.0 1200 6.20 63.9

1.008 1.876 2121.6 129.5 1.791 2.111 0.561 0.0 197 1.065

1.009 12 13 11.060 0.600 40.115 40.087 0.028 395.0 1200 6.30 63.4

1.009 1.876 2121.6 140.2 2.111 2.293 0.612 0.0 205 1.091

1.010 13 14 10.591 0.600 40.087 40.060 0.027 395.0 1200 6.40 63.0

1.010 1.876 2121.6 150.9 2.293 2.461 0.663 0.0 213 1.114

1.011 14 19 18.757 0.600 40.060 40.013 0.047 395.0 1200 6.56 62.2

1.011 1.876 2121.6 160.5 2.461 2.729 0.714 0.0 219 1.133

3.000 15 16 20.499 0.600 40.188 40.136 0.052 395.0 1200 5.18 69.2

3.000 1.876 2121.6 12.8 1.124 1.306 0.051 0.0 65 0.539

3.001 16 17 15.013 0.600 40.136 40.098 0.038 395.0 1200 5.32 68.4

3.001 1.876 2121.6 25.2 1.306 1.527 0.102 0.0 89 0.661

3.002 17 18 11.845 0.600 40.098 40.068 0.030 395.0 1200 5.42 67.9

3.002 1.876 2121.6 37.5 1.527 1.832 0.153 0.0 108 0.744

3.003 18 19 21.641 0.600 40.068 40.013 0.055 395.0 1200 5.61 66.8

3.003 1.876 2121.6 49.3 1.832 2.729 0.204 0.0 123 0.806

1.012 19 20 34.524 0.600 40.013 39.926 0.087 395.0 1200 6.87 60.9

1.012 1.876 2121.6 213.1 2.729 3.257 0.969 0.0 253 1.227

1.013 20 21 13.220 0.600 39.926 39.893 0.033 395.0 1200 6.99 60.4

1.013 1.876 2121.6 222.5 3.257 3.430 1.020 0.0 259 1.242
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Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

1.014 21 22 8.651 0.600 39.893 39.871 0.022 395.0 1200 7.06 60.1

1.014 1.876 2121.6 232.4 3.430 3.464 1.071 0.0 265 1.258

1.015 22 23 26.604 0.600 39.871 39.804 0.067 395.0 1200 7.30 59.1

1.015 1.876 2121.6 239.6 3.464 3.226 1.122 0.0 269 1.269

1.016 23 HB1 15.093 0.600 39.804 39.766 0.038 395.0 1200 7.43 58.6

1.016 1.876 2121.6 248.3 3.226 3.334 1.173 0.0 273 1.281

1.017 HB1 OF 21.695 0.600 39.766 39.654 0.112 193.7 300 7.75 57.3

1.017 1.126 79.6 253.7 4.234 0.846 1.224 0.0 300 1.140

Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

1.000 13.226 28.6 300 SW CIRCULAR 43.000 41.800 0.900 42.966 41.337 1.329

1.000 1 1800 Manhole D AND CG 2 2700 Manhole D AND CG

1.001 22.552 395.0 1200 SW CIRCULAR 42.966 40.437 1.329 42.988 40.380 1.408

1.001 2 2700 Manhole D AND CG 3 2700 Manhole D AND CG

1.002 12.238 395.0 1200 SW CIRCULAR 42.988 40.380 1.408 42.813 40.349 1.264

1.002 3 2700 Manhole D AND CG 4 2700 Manhole D AND CG

1.003 16.048 395.0 1200 SW CIRCULAR 42.813 40.349 1.264 42.708 40.308 1.200

1.003 4 2700 Manhole D AND CG 5 2700 Manhole D AND CG

1.004 16.813 395.0 1200 SW CIRCULAR 42.708 40.308 1.200 42.919 40.265 1.454

1.004 5 2700 Manhole D AND CG 6 2700 Manhole D AND CG

1.005 22.677 395.0 1200 SW CIRCULAR 42.919 40.265 1.454 43.225 40.208 1.817

1.005 6 2700 Manhole D AND CG 10 2700 Manhole D AND CG

2.000 12.913 395.0 1200 SW CIRCULAR 43.850 40.324 2.326 43.640 40.291 2.149

2.000 7 2700 Manhole D AND CG 8 2700 Manhole D AND CG

2.001 17.092 395.0 1200 SW CIRCULAR 43.640 40.291 2.149 43.422 40.248 1.974

2.001 8 2700 Manhole D AND CG 9 2700 Manhole D AND CG

2.002 15.763 395.0 1200 SW CIRCULAR 43.422 40.248 1.974 43.225 40.208 1.817

2.002 9 2700 Manhole D AND CG 10 2700 Manhole D AND CG

1.006 14.264 395.0 1200 SW CIRCULAR 43.225 40.208 1.817 43.163 40.172 1.791

1.006 10 2700 Manhole D AND CG 11 2700 Manhole D AND CG

1.008 22.392 395.0 1200 SW CIRCULAR 43.163 40.172 1.791 43.426 40.115 2.111

1.008 11 2700 Manhole D AND CG 12 2700 Manhole D AND CG

1.009 11.060 395.0 1200 SW CIRCULAR 43.426 40.115 2.111 43.580 40.087 2.293

1.009 12 2700 Manhole D AND CG 13 2700 Manhole D AND CG

1.010 10.591 395.0 1200 SW CIRCULAR 43.580 40.087 2.293 43.721 40.060 2.461

1.010 13 2700 Manhole D AND CG 14 2700 Manhole D AND CG

1.011 18.757 395.0 1200 SW CIRCULAR 43.721 40.060 2.461 43.942 40.013 2.729

1.011 14 2700 Manhole D AND CG 19 2700 Manhole D AND CG

3.000 20.499 395.0 1200 SW CIRCULAR 42.512 40.188 1.124 42.642 40.136 1.306

3.000 15 2700 Manhole D AND CG 16 2700 Manhole D AND CG

3.001 15.013 395.0 1200 SW CIRCULAR 42.642 40.136 1.306 42.825 40.098 1.527

3.001 16 2700 Manhole D AND CG 17 2700 Manhole D AND CG
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Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

3.002 11.845 395.0 1200 SW CIRCULAR 42.825 40.098 1.527 43.100 40.068 1.832

3.002 17 2700 Manhole D AND CG 18 2700 Manhole D AND CG

3.003 21.641 395.0 1200 SW CIRCULAR 43.100 40.068 1.832 43.942 40.013 2.729

3.003 18 2700 Manhole D AND CG 19 2700 Manhole D AND CG

1.012 34.524 395.0 1200 SW CIRCULAR 43.942 40.013 2.729 44.383 39.926 3.257

1.012 19 2700 Manhole D AND CG 20 2700 Manhole D AND CG

1.013 13.220 395.0 1200 SW CIRCULAR 44.383 39.926 3.257 44.523 39.893 3.430

1.013 20 2700 Manhole D AND CG 21 2700 Manhole D AND CG

1.014 8.651 395.0 1200 SW CIRCULAR 44.523 39.893 3.430 44.535 39.871 3.464

1.014 21 2700 Manhole D AND CG 22 2700 Manhole D AND CG

1.015 26.604 395.0 1200 SW CIRCULAR 44.535 39.871 3.464 44.230 39.804 3.226

1.015 22 2700 Manhole D AND CG 23 2700 Manhole D AND CG

1.016 15.093 395.0 1200 SW CIRCULAR 44.230 39.804 3.226 44.300 39.766 3.334

1.016 23 2700 Manhole D AND CG HB1 2700 Manhole D AND CG

1.017 21.695 193.7 300 SW CIRCULAR 44.300 39.766 4.234 40.800 39.654 0.846

1.017 HB1 2700 Manhole D AND CG OF 1350 Manhole D AND CG

SimulaƟon Seƫngs

Rainfall Methodology
FSR Region

M5-60 (mm)
RaƟo-R

Summer CV
Winter CV

Analysis Speed
Skip Steady State

FSR
England and Wales
20.000
0.400
1.000
1.000
Detailed
✓

Drain Down Time (mins)
AddiƟonal Storage (m³/ha)

Check Discharge Rate(s)
1 year (l/s)

30 year (l/s)
100 year (l/s)

Check Discharge Volume
100 year 360 minute (m³)

240
20.0
✓
13.4
26.1
32.0
✓

Storm DuraƟons
15 30 60 120 180 240 360 480 600 720 960 1440

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

1
30

100

0
0

45

0
0

10

0
0
0

Pre-development Discharge Rate

Site Makeup
GreenĮeld Method

PosiƟvely Drained Area (ha)
SAAR (mm)

Soil Index
SPR

Region
Growth Factor 1 year

GreenĮeld
IH124

1
0.10
1
0.85

Growth Factor 30 year
Growth Factor 100 year

BeƩerment (%)
QBar

Q 1 year (l/s)
Q 30 year (l/s)

Q 100 year (l/s)

1.95
2.48
0
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Pre-development Discharge Volume

Site Makeup
GreenĮeld Method

PosiƟvely Drained Area (ha)
Soil Index

SPR
CWI

GreenĮeld
FSR/FEH

1
0.10

Return Period (years)
Climate Change (%)

Storm DuraƟon (mins)
BeƩerment (%)

PR
Runoī Volume (m³)

100
0
360
0

Node HB1 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

Invert Level (m)
Design Depth (m)
Design Flow (l/s)

x
✓
39.766
0.800
13.4

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0169-1340-0800-1340
0.225
1200

Node HB1 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

Invert Level (m)
Design Depth (m)
Design Flow (l/s)

x
✓
40.400
1.900
9.1

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0126-9100-1900-9100
0.150
1500

Node 1 Depth/Area Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

0.00000
0.00000

Safety Factor
Porosity

2.0
1.00

Invert Level (m)
Time to half empty (mins)

41.800
0

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 28.5 0.0 1.200 243.5 0.0

Node 20 Depth/Area Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

0.00000
0.00000

Safety Factor
Porosity

2.0
1.00

Invert Level (m)
Time to half empty (mins)

41.500
68

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 72.0 0.0 0.800 72.0 0.0 0.801 0.0 0.0

Rainfall

Event Peak
Intensity
(mm/hr)

Average
Intensity
(mm/hr)

1 year 15 minute summer
1 year 15 minute winter
1 year 30 minute summer
1 year 30 minute winter
1 year 60 minute summer
1 year 60 minute winter
1 year 120 minute summer
1 year 120 minute winter
1 year 180 minute summer

109.521
76.857
71.439
50.133
48.435
32.179
30.053
19.966
23.233

30.991
30.991
20.215
20.215
12.800
12.800

7.942
7.942
5.979
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Rainfall

Event Peak
Intensity
(mm/hr)

Average
Intensity
(mm/hr)

1 year 180 minute winter
1 year 240 minute summer
1 year 240 minute winter
1 year 360 minute summer
1 year 360 minute winter
1 year 480 minute summer
1 year 480 minute winter
1 year 600 minute summer
1 year 600 minute winter
1 year 720 minute summer
1 year 720 minute winter
1 year 960 minute summer
1 year 960 minute winter
1 year 1440 minute summer
1 year 1440 minute winter
30 year 15 minute summer
30 year 15 minute winter
30 year 30 minute summer
30 year 30 minute winter
30 year 60 minute summer
30 year 60 minute winter
30 year 120 minute summer
30 year 120 minute winter
30 year 180 minute summer
30 year 180 minute winter
30 year 240 minute summer
30 year 240 minute winter
30 year 360 minute summer
30 year 360 minute winter
30 year 480 minute summer
30 year 480 minute winter
30 year 600 minute summer
30 year 600 minute winter
30 year 720 minute summer
30 year 720 minute winter
30 year 960 minute summer
30 year 960 minute winter
30 year 1440 minute summer
30 year 1440 minute winter
100 year +45% CC +10% A 15 minute summer
100 year +45% CC +10% A 15 minute winter
100 year +45% CC +10% A 30 minute summer
100 year +45% CC +10% A 30 minute winter
100 year +45% CC +10% A 60 minute summer
100 year +45% CC +10% A 60 minute winter
100 year +45% CC +10% A 120 minute summer
100 year +45% CC +10% A 120 minute winter
100 year +45% CC +10% A 180 minute summer
100 year +45% CC +10% A 180 minute winter
100 year +45% CC +10% A 240 minute summer
100 year +45% CC +10% A 240 minute winter
100 year +45% CC +10% A 360 minute summer

15.102
18.475
12.274
14.169

9.210
11.185

7.431
9.182
6.274
8.203
5.513
6.768
4.483
4.949
3.326

268.706
188.566
174.929
122.757
116.589

77.459
70.438
46.797
53.298
34.645
41.604
27.641
31.221
20.295
24.324
16.160
19.756
13.498
17.490
11.754
14.215

9.416
10.161

6.829
505.670
354.856
332.000
232.982
222.268
147.669
134.215

89.169
101.219

65.795
78.690
52.280
58.701

5.979
4.882
4.882
3.646
3.646
2.956
2.956
2.511
2.511
2.199
2.199
1.782
1.782
1.326
1.326

76.035
76.035
49.499
49.499
30.811
30.811
18.615
18.615
13.715
13.715
10.995
10.995

8.034
8.034
6.428
6.428
5.404
5.404
4.687
4.687
3.743
3.743
2.723
2.723

143.087
143.087

93.944
93.944
58.739
58.739
35.469
35.469
26.047
26.047
20.795
20.795
15.106
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Rainfall

Event Peak
Intensity
(mm/hr)

Average
Intensity
(mm/hr)

100 year +45% CC +10% A 360 minute winter
100 year +45% CC +10% A 480 minute summer
100 year +45% CC +10% A 480 minute winter
100 year +45% CC +10% A 600 minute summer
100 year +45% CC +10% A 600 minute winter
100 year +45% CC +10% A 720 minute summer
100 year +45% CC +10% A 720 minute winter
100 year +45% CC +10% A 960 minute summer
100 year +45% CC +10% A 960 minute winter
100 year +45% CC +10% A 1440 minute summer
100 year +45% CC +10% A 1440 minute winter

38.157
45.550
30.262
36.875
25.195
32.556
21.879
26.340
17.448
18.700
12.567

15.106
12.038
12.038
10.086
10.086

8.725
8.725
6.936
6.936
5.012
5.012
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Results for 1 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.27%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer 1 12 41.840 0.040 9.1 1.4109 0.0000 OK

15 minute summer 1 1.000 2 7.4 1.381 0.036 0.0713

15 minute summer 2 11 40.508 0.071 15.8 0.4359 0.0000 OK

15 minute summer 2 1.001 3 15.4 0.456 0.007 0.7703

15 minute summer 3 11 40.475 0.095 24.1 0.5838 0.0000 OK

15 minute summer 3 1.002 4 23.2 0.514 0.011 0.5523

15 minute summer 4 12 40.456 0.107 31.8 0.6558 0.0000 OK

15 minute summer 4 1.003 5 31.1 0.582 0.015 0.8580

15 minute summer 5 12 40.428 0.120 39.4 0.7358 0.0000 OK

15 minute summer 5 1.004 6 38.8 0.627 0.018 1.0468

120 minute summer 6 98 40.407 0.142 23.6 0.8661 0.0000 OK

15 minute summer 6 1.005 10 46.0 0.570 0.022 1.8384

120 minute summer 7 96 40.407 0.083 4.1 0.5007 0.0000 OK

15 minute summer 7 2.000 8 8.7 0.359 0.004 0.3643

120 minute summer 8 106 40.407 0.116 8.2 0.6976 0.0000 OK

15 minute summer 8 2.001 9 16.7 0.457 0.008 0.8763

120 minute summer 9 96 40.407 0.159 12.3 0.9607 0.0000 OK

15 minute summer 9 2.002 10 20.8 0.375 0.010 1.2689

120 minute summer 10 98 40.407 0.199 39.0 1.2050 0.0000 OK

15 minute summer 10 1.006 11 72.1 0.745 0.034 1.3806

120 minute summer 11 98 40.407 0.235 42.4 1.4250 0.0000 OK

15 minute summer 11 1.008 12 78.2 0.738 0.037 2.3745

120 minute summer 12 98 40.407 0.292 45.5 1.7602 0.0000 OK

15 minute summer 12 1.009 13 83.4 0.720 0.039 1.5077

120 minute summer 13 98 40.407 0.320 44.5 1.9242 0.0000 OK

15 minute summer 13 1.010 14 89.1 0.758 0.042 1.7026

120 minute summer 14 98 40.407 0.347 44.3 2.0817 0.0000 OK

15 minute summer 14 1.011 19 93.9 0.772 0.044 3.7119

120 minute summer 15 98 40.408 0.220 5.3 1.3553 0.0000 OK

30 minute summer 15 3.000 16 -14.2 0.351 -0.007 2.7745

120 minute summer 16 98 40.408 0.272 8.2 1.6657 0.0000 OK

15 minute summer 16 3.001 17 -21.5 0.457 -0.010 1.9294

120 minute summer 17 98 40.407 0.309 9.8 1.8846 0.0000 OK

15 minute summer 17 3.002 18 -30.7 0.523 -0.014 1.8655

120 minute summer 18 98 40.407 0.339 11.9 2.0566 0.0000 OK

15 minute summer 18 3.003 19 -41.1 0.444 -0.019 4.2451

120 minute summer 19 98 40.407 0.394 44.2 2.3556 0.0000 OK

15 minute summer 19 1.012 20 116.4 0.841 0.055 9.3641

120 minute summer 20 106 40.407 0.481 40.2 2.8626 0.0000 OK

15 minute summer 20 1.013 21 89.6 0.723 0.042 4.5392

120 minute summer 21 106 40.407 0.514 33.9 3.0552 0.0000 OK

15 minute summer 21 1.014 22 76.4 0.746 0.036 3.2632

120 minute summer 22 106 40.407 0.536 31.0 3.1851 0.0000 OK

15 minute summer 22 1.015 23 52.6 0.555 0.025 11.4163

120 minute summer 23 106 40.407 0.603 25.7 3.5914 0.0000 OK

15 minute summer 23 1.016 HB1 24.7 0.246 0.012 7.4187

120 minute summer HB1 106 40.407 0.641 18.4 3.8148 0.0000 SURCHARGED

30 minute summer HB1 Hydro-Brake® OF 13.4 123.5
120 minute summer HB1 Hydro-Brake® OF 0.0 0.1
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Results for 1 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.27%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer OF 1 39.654 0.000 13.4 0.0000 0.0000 OK
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.27%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer 1 11 41.866 0.066 22.4 2.4901 0.0000 OK

15 minute summer 1 1.000 2 20.0 1.817 0.096 0.1453

120 minute winter 2 114 40.793 0.356 13.1 2.1817 0.0000 OK

15 minute summer 2 1.001 3 40.4 0.523 0.019 2.7922

120 minute winter 3 116 40.793 0.413 18.8 2.5265 0.0000 OK

15 minute summer 3 1.002 4 59.8 0.583 0.028 1.9681

120 minute winter 4 116 40.793 0.444 23.0 2.7274 0.0000 OK

15 minute summer 4 1.003 5 78.9 0.663 0.037 3.0819

120 minute winter 5 116 40.793 0.485 27.4 2.9851 0.0000 OK

15 minute summer 5 1.004 6 96.7 0.697 0.046 3.8552

120 minute winter 6 116 40.793 0.528 29.9 3.2278 0.0000 OK

15 minute summer 6 1.005 10 110.5 0.655 0.052 6.3086

120 minute winter 7 114 40.793 0.469 6.6 2.8210 0.0000 OK

15 minute summer 7 2.000 8 17.4 0.397 0.008 2.5964

120 minute winter 8 116 40.793 0.502 11.0 3.0271 0.0000 OK

15 minute summer 8 2.001 9 33.0 0.460 0.016 4.0955

120 minute winter 9 116 40.793 0.545 13.4 3.2970 0.0000 OK

15 minute summer 9 2.002 10 48.8 0.387 0.023 4.5086

120 minute winter 10 116 40.793 0.585 40.5 3.5500 0.0000 OK

15 minute summer 10 1.006 11 172.1 0.830 0.081 4.6665

120 minute winter 11 116 40.793 0.621 42.0 3.7701 0.0000 OK

15 minute summer 11 1.008 12 176.2 0.811 0.083 8.4002

120 minute winter 12 116 40.793 0.678 40.6 4.0940 0.0000 OK

15 minute summer 12 1.009 13 183.7 0.783 0.087 4.6959

120 minute winter 13 116 40.794 0.707 40.3 4.2519 0.0000 OK

15 minute summer 13 1.010 14 189.8 0.835 0.089 4.8462

120 minute winter 14 116 40.793 0.733 41.0 4.4039 0.0000 OK

15 minute summer 14 1.011 19 179.4 0.847 0.085 9.4398

120 minute winter 15 116 40.793 0.605 6.6 3.7307 0.0000 OK

15 minute winter 15 3.000 16 -24.5 0.417 -0.012 7.7625

120 minute winter 16 116 40.793 0.657 9.7 4.0302 0.0000 OK

15 minute summer 16 3.001 17 -74.6 0.486 -0.035 6.4063

120 minute winter 17 116 40.793 0.695 10.8 4.2407 0.0000 OK

15 minute summer 17 3.002 18 -102.6 0.543 -0.048 5.4854

120 minute winter 18 116 40.793 0.725 12.3 4.3955 0.0000 OK

15 minute summer 18 3.003 19 -123.0 0.456 -0.058 10.9254

120 minute winter 19 116 40.793 0.780 40.0 4.6694 0.0000 OK

15 minute summer 19 1.012 20 186.1 0.894 0.088 20.2747

120 minute winter 20 114 40.793 0.867 29.0 5.1626 0.0000 OK

15 minute summer 20 1.013 21 144.5 0.726 0.068 8.8127

120 minute winter 21 114 40.793 0.900 24.8 5.3528 0.0000 OK

15 minute summer 21 1.014 22 116.4 0.749 0.055 6.0765

120 minute winter 22 114 40.793 0.922 26.5 5.4821 0.0000 OK

15 minute winter 22 1.015 23 77.7 0.559 0.037 20.0837

120 minute winter 23 114 40.793 0.989 26.1 5.8922 0.0000 OK

15 minute winter 23 1.016 HB1 31.9 0.261 0.015 12.3343

120 minute winter HB1 114 40.793 1.027 25.1 6.1132 0.0000 SURCHARGED

120 minute winter HB1 Hydro-Brake® OF 15.1 276.1
120 minute winter HB1 Hydro-Brake® OF 8.8 95.4
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.27%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer OF 1 39.654 0.000 13.7 0.0000 0.0000 OK
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Results for 100 year +45% CC +10% A CriƟcal Storm DuraƟon.  Lowest mass balance: 99.27%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

180 minute winter 1 176 42.272 0.472 27.6 35.0902 0.0000 SURCHARGED

15 minute summer 1 1.000 2 42.9 2.218 0.206 0.2561

180 minute winter 2 176 42.272 1.835 22.3 11.3226 0.0000 SURCHARGED

15 minute summer 2 1.001 3 78.2 0.544 0.037 13.8217

180 minute winter 3 176 42.272 1.892 21.9 11.6496 0.0000 SURCHARGED

15 minute summer 3 1.002 4 108.2 0.601 0.051 8.1703

180 minute winter 4 176 42.272 1.923 27.3 11.8884 0.0000 SURCHARGED

15 minute summer 4 1.003 5 139.8 0.694 0.066 11.3294

180 minute winter 5 176 42.272 1.964 33.4 12.1651 0.0000 SURCHARGED

15 minute summer 5 1.004 6 167.6 0.723 0.079 12.5186

180 minute winter 6 176 42.272 2.007 39.4 12.3405 0.0000 SURCHARGED

15 minute summer 6 1.005 10 189.0 0.671 0.089 17.8652

180 minute winter 7 176 42.272 1.948 10.1 11.7719 0.0000 SURCHARGED

15 minute summer 7 2.000 8 34.0 0.382 0.016 9.2048

180 minute winter 8 176 42.272 1.981 14.4 12.0054 0.0000 SURCHARGED

15 minute summer 8 2.001 9 59.0 0.478 0.028 12.8933

180 minute winter 9 176 42.272 2.024 19.9 12.3033 0.0000 SURCHARGED

15 minute summer 9 2.002 10 81.2 0.419 0.038 12.5793

180 minute winter 10 176 42.272 2.064 61.7 12.5846 0.0000 SURCHARGED

15 minute summer 10 1.006 11 274.5 0.863 0.129 11.9365

180 minute winter 11 176 42.272 2.100 66.0 12.8126 0.0000 SURCHARGED

15 minute summer 11 1.008 12 269.5 0.841 0.127 19.7240

180 minute winter 12 176 42.272 2.157 69.8 13.0805 0.0000 SURCHARGED

15 minute summer 12 1.009 13 261.3 0.815 0.123 10.3202

180 minute winter 13 176 42.272 2.185 72.4 13.2129 0.0000 SURCHARGED

15 minute summer 13 1.010 14 257.1 0.844 0.121 10.2102

180 minute winter 14 176 42.272 2.212 74.9 13.3425 0.0000 SURCHARGED

15 minute summer 14 1.011 19 250.8 0.867 0.118 18.7886

180 minute winter 15 176 42.271 2.083 10.1 12.9298 0.0000 FLOOD RISK

15 minute winter 15 3.000 16 44.5 0.430 0.021 18.3189

180 minute winter 16 176 42.271 2.135 14.5 13.1789 0.0000 SURCHARGED

15 minute summer 16 3.001 17 -111.8 0.488 -0.053 14.0825

180 minute winter 17 176 42.271 2.173 17.3 13.3365 0.0000 SURCHARGED

15 minute summer 17 3.002 18 -149.0 0.562 -0.070 11.4528

180 minute winter 18 176 42.271 2.203 22.3 13.4316 0.0000 SURCHARGED

15 minute summer 18 3.003 19 -184.2 0.496 -0.087 21.5790

180 minute winter 19 176 42.272 2.259 96.1 13.5774 0.0000 SURCHARGED

15 minute winter 19 1.012 20 222.1 0.911 0.105 36.5314

180 minute winter 20 176 42.272 2.346 100.0 69.6473 0.0000 SURCHARGED

15 minute winter 20 1.013 21 161.3 0.744 0.076 14.6276

180 minute winter 21 176 42.272 2.379 31.9 14.1985 0.0000 SURCHARGED

15 minute winter 21 1.014 22 137.1 0.760 0.065 9.6989

180 minute winter 22 176 42.272 2.401 33.5 14.3251 0.0000 SURCHARGED

15 minute winter 22 1.015 23 90.8 0.544 0.043 29.9518

180 minute winter 23 176 42.272 2.468 34.4 14.7577 0.0000 SURCHARGED

15 minute winter 23 1.016 HB1 53.0 0.249 0.025 17.0054

180 minute winter HB1 176 42.272 2.506 34.6 14.9700 0.0000 SURCHARGED

180 minute winter HB1 Hydro-Brake® OF 23.0 452.4
180 minute winter HB1 Hydro-Brake® OF 9.0 179.4
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Results for 100 year +45% CC +10% A CriƟcal Storm DuraƟon.  Lowest mass balance: 99.27%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer OF 1 39.654 0.000 16.9 0.0000 0.0000 OK
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CELLULAR STORAGE
To cater for storm events in excess
of the 1 in 30 year event up to and
including 1 in 100 year event plus
45% climate change with no
predicted surface flooding
With remote vent to prevent air
locks

DENOTES PROPOSED FOUL SEWER TO
BE ADOPTED UNDER S104 AGREEMENT

DENOTES PROPOSED SURFACE WATER
SEWER TO BE ADOPTED UNDER S104
AGREEMENT

DENOTES SEWER EASEMENT

DENOTES PROPOSED CELLULAR
STORAGE (TO REMAIN PRIVATE)
TO CATER FOR 100 YEAR + 45% CC
EVENT

DENOTES INDICATIVE FINISHED
FLOOR LEVEL

FFL
24.20

CELLULAR STORAGE

8m x 17m x 800mm DEEP

INVERT LEVEL 20.80m

INDICATES DRIVEWAYS / PARKING
AREAS TO USE PROPRIETARY
PERMEABLE SURFACING MATERIALS
WITH STONE SUB BASE AS
MANUFACTURERS DETAILS.  WHERE
POSSIBLE DRIVEWAYS ARE TO BE
LAID TO FALL TO SURROUNDING
GARDENS AND POS AREAS.  WHERE
DRIVEWAYS FALL TOWARDS
GARAGES ACO DRAIN CONNECTED
TO SUB BASE IS TO BE INSTALLED TO
REDUCE RISK OF WATER INGRESS IN
TO GARAGES

ENTRANCE SWALE TO BE
DESIGN BY OTHERS.
REFER TO TO APPLICATION
2200376FUL FOR FULL
DETAILS/SPECIFICATION

PROPOSED SURFACE &
FOUL WATER DRAINAGE
CROSSING PROPOSED
BUND WILL BE SUBJECT TO
APPROVAL FROM UNITED
UTILITIES

DUE TO LACK OF AVAILABLE
INFORMATION ON SEWER
RECORDS AND SURVEY IN
RELATION TO EXISTING SEWER
NETWORK IT IS IMPERATIVE THAT
WHERE INVERT LEVELS HAVE
BEEN ASSUMED OR
INTERPOLATED THESE ARE
VERIFIED AS CORRECT BY CLIENT
/ CONTRACTOR PRIOR TO ANY
CONSTRUCTION WORKS TAKING
PLACE. REFA ACCEPT NO
RESPONSIBILITY FOR THE
ACCURACY OF SEWER RECORD
INFORMATION OR SURVEY
INFORMATION.
ANY DISCREPANCIES ARE TO BE
REPORTED TO REFA TO ENABLE
DESIGNS TO BE CHECKED AND
UPDATED AS NECESSARY

PROPOSED SURFACE &
FOUL WATER DRAINAGE
CROSSING PROPOSED
BUND WILL BE SUBJECT TO
APPROVAL FROM UNITED
UTILITIES

PROPOSED FOUL WATER
TO CONNECT TO EXISTING
COMBINED WATER SEWER
SUBJECT TO APPROVAL BY
UNITED UTILITIES

DUE TO LACK OF AVAILABLE
INFORMATION ON SEWER
RECORDS AND SURVEY IN
RELATION TO EXISTING SEWER
NETWORK IT IS IMPERATIVE THAT
WHERE INVERT LEVELS HAVE
BEEN ASSUMED OR
INTERPOLATED THESE ARE
VERIFIED AS CORRECT BY CLIENT
/ CONTRACTOR PRIOR TO ANY
CONSTRUCTION WORKS TAKING
PLACE. REFA ACCEPT NO
RESPONSIBILITY FOR THE
ACCURACY OF SEWER RECORD
INFORMATION OR SURVEY
INFORMATION.
ANY DISCREPANCIES ARE TO BE
REPORTED TO REFA TO ENABLE
DESIGNS TO BE CHECKED AND
UPDATED AS NECESSARY

PROPOSED SURFACE
WATER OUTFALL
STRUCTURE WILL REQUIRE
CONSENT FROM THE EA IN
RESPECT OF THE
PROPOSED CONNECTION
TO MAIN RIVER

CLIENT TO SATISFY
THEMSELVES  THAT
EXISTING UU SEWER,
PROPOSED  TO BE
ABANDONED HAS BEEN
CONFIRMED AS HAVING NO
LIVE CONNECTIONS FROM
EXISTING PROPERTIES

MINIMUM TOP OF BASIN
GROUND LEVEL = 43.000m

PROPOSED FOUL WATER
TO CONNECT TO EXISTING
COMBINED WATER SEWER
SUBJECT TO APPROVAL BY
UNITED UTILITIES

ALL DESIGNS SHOWN ARE FOR APPRAISAL
PURPOSES ONLY AND ARE SUBJECT TO
DETAILED DESIGN AND APPROVAL BY THE
RELEVANT REGULATORY AUTHORITIES AT
THE APPROPRIATE TIME
DRAWING IS THUS NOT ISSUED FOR
CONSTRUCTION PURPOSES

THE OFF SITE SEWER CONNECTION(S) HAVE
BEEN DESIGNED IN ACCORDANCE WITH
INFORMATION  FROM UNITED UTILITIES
RECORDS & SURVEY INFORMATION.

REFA WOULD ADVISE THE CLIENT TO EMPLOY
A SUITABLY EXPERIENCED COMPANY TO
UNDERTAKE TRIAL HOLES TO  ASCERTAIN
THE EXACT LOCATION OF EXISTING SERVICES
AND THE  PROXIMITY OF THE SAME TO THE
PROPOSED SEWERS AND THEN TO ADVISE
REFA OF ANY POTENTIAL CLASHES TO
ENABLE DESIGN CHANGES TO BE MADE
WHERE FEASIBLE

DUE TO THE NEED FOR OFF SITE SEWER
WORKS  IT IS STRONGLY ADVISED THAT
THESE INVESTIGATIONS ARE UNDERTAKEN
PRIOR TO ANY CONSTRUCTION ON SITE TO
ALLOW DESIGN CHANGES TO BE MADE.

REFA WILL NOT BE HELD RESPONSIBLE FOR
ANY ABORTIVE WORKS IF THIS PROCEDURE IS
NOT FOLLOWED

PLEASE NOTE THAT THE FLOOR LEVELS
SHOWN ARE FOR APPRAISAL PURPOSES
ONLY AND WILL BE SUBJECT TO REVIEW /
CHANGE AT DETAILED ROAD AND SEWER
DESIGN STAGE

FOUNDATIONS TO BE DESIGNED TO
TAKE INTO ACCOUNT ANY
ADJACENT DEEP SEWERS

ROAD 1

ROAD 1

ROAD 2

ROAD 3

R
O
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 1

THE FOUL AND SURFACE WATER DRAINAGE
SYSTEMS HAVE BEEN DESIGNED IN
ACCORDANCE WITH DESIGN &
CONSTRUCTION GUIDANCE, SuDS MANUAL
CIRIA C753, AND SC030219 AND THE FRA
AND ARE SUBJECT TO APPROVAL BY
UNITED UTILITIES, LLFA & EA

THE FOUL WATER SYSTEM IT TO CONNECT
TO THE EXISTING UU COMBINED SEWER BY
WAY OF 3 CONNECTIONS AND WILL BE
SUBJECT TO APPROVAL FROM UNITED
UTILITIES.
ADDITIONAL LEVEL INFORMATION WILL BE
REQUIRED ON THE COMBINED SEWER TO
COFIRM DEPTHS AND CONNECTION POINTS.

THE SURFACE WATER SYSTEM HAS BEEN
DESIGNED TO CONNECT TO THE EXISTING
WATER COURSE  AND IS SUBJECT TO
APPROVAL BY THE EA.

THE PIPE DIAMETERS AND GRADIENTS
SHOWN ARE FOR GUIDANCE ONLY AND
MAY BE SUBJECT TO CHANGE AT DETAILED
DESIGN STAGE

600mm CLEAN COVER TO
BE USED OVER SITE AREA

600mm CLEAN COVER TO
BE USED OVER SITE AREA

600mm CLEAN COVER TO
BE USED OVER SITE AREA
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COMBINED WATER
EXISTING INVERT LEVEL BY INTERPOLATION =
38.792m (600mmØ) TO BE CHECKED BY
CONTRACTOR BEFORE ANY ON SITE SEWERS
ARE LAID TO ENABLE DESIGN CHANGES TO
BE MADE AS REQUIRED
TRIAL HOLE EXCAVATIONS / DRAINGE
SURVEY WILL BE REQUIRED TO LOCATE THIS
EXISTING SEWER TO ASCERTAIN DEPTH

COMBINED WATER
EXISTING INVERT LEVEL BY INTERPOLATION =
37.800m (750mmØ) TO BE CHECKED BY
CONTRACTOR BEFORE ANY ON SITE SEWERS
ARE LAID TO ENABLE DESIGN CHANGES TO
BE MADE AS REQUIRED
TRIAL HOLE EXCAVATIONS / DRAINGE
SURVEY WILL BE REQUIRED TO LOCATE THIS
EXISTING SEWER TO ASCERTAIN DEPTH

EXISTING INVERT LEVEL BY INTERPOLATION =
37.500m (750mmØ) TO BE CHECKED BY
CONTRACTOR BEFORE ANY ON SITE SEWERS
ARE LAID TO ENABLE DESIGN CHANGES TO
BE MADE AS REQUIRED
TRIAL HOLE EXCAVATIONS / DRAINGE
SURVEY WILL BE REQUIRED TO LOCATE THIS
EXISTING SEWER TO ASCERTAIN DEPTH

COMBINED WATER
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