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1 EXECUTIVE SUMMARY 

 

Alliance Design UK Ltd t/a EDGE Consulting Engineers (“EDGE”) has been appointed by Duchy Homes to produce 

a Flood Risk Assessment to support a planning application seeking permission for the construction of 56 

residential dwellings and associated infrastructure. 

 

The site is located off Manchester Old Road in Middleton Greater Manchester and is formally comprised of 

undeveloped greenfield land fronting North Manchester Golf club, M24 4PE. 

 

The site area extends to 3.017Ha, is an irregular shape and is classified as greenfield land. The southern extent 

of the site is bounded by Manchester Old Road. Rhodes Lodge fishing lake and River Irk are located beyond 

Manchester Old Road with an access track to the West of the site beyond which is woodland and existing 

residential dwellings. North Manchester Golf course and club house is to the north of the site and existing 

residential dwellings are located to the East.  

 

The site falls from North to South and East to West with levels recorded in the northern extents at 76.0mAOD 

and 71.0m AOD in the Southwestern extents. 

 

The purpose of this report is to assess the risk of flooding to the site from fluvial, tidal, pluvial (overland) 

surface water and ground water sources as well as from reservoirs, canals and adjacent sewers.  

 

The site is located wholly within flood zone 1.  

 

Surface water must discharge from the site in the most sustainable manor and drainage proposals should 

adhere to the SUDs hierarchy. 

 

New drainage proposals consist of traditional gravity sewers for both foul and surface water.  

 

The surface water discharge rate is proposed to mimic the greenfield run off rate, in accordance with Rochdale 

Borough Council guidelines. Attenuation storage is required within the on-site drainage network to store the 1 

in 100 year + climate change (45%) storm events.  

 

Infiltration of surface water to the ground via soakaways will not be viable due to the underlying strata and 

constraints associated with construction and long-term effectiveness/ stability of soakaways on the site. There 

is an existing watercourse running from north to south outside the eastern extents of the site and a direct 

connection to this watercourse is the preferred means of surface water discharge and the highest up the SUDs 

hierarchy that is possible.  

 

A pressurised sludge main is present within the site and an existing public combined sewer is present in 

Manchester Old Road. Connection to the combined sewer for foul flows is proposed and both foul and surface 

water connections have been discussed with United Utilities via a Pre-development enquiry. A proposed 

drainage strategy is shown in Appendix E. 
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2 INTRODUCTION 

 

EDGE Consulting Engineers have undertaken a Flood Risk Assessment in line with National Planning Policy 

framework and the main aims of this report are:  

 

• To determine whether the proposed development is likely to be affected by current or future flooding 

from any source. 

• To determine whether it will increase flood risk elsewhere. 

• To determine whether the measures proposed to deal with these effects and risks are appropriate. 

• To assess under SUDS Guidance the best way of reducing the flow rates from site to an acceptable rate 

of discharge. 

 

The site and surrounding boundary conditions are shown on the Aerial Image in Figure 2.1.  

 

FIGURE 2.1 – SITE LOCATION 
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3 NATIONAL PLANNING POLICY FRAMEWORK (NPPF) 

 

The National Planning Policy Framework (NPPF) clearly identifies flood risk as a specific material consideration 

in the Planning Process and in the allocation and release of sites for development or re-development. 

  

NPPF seeks to further strengthen the co-ordination between land use planning and development planning and 

the operational delivery of flood and coastal defence strategy. NPPF encourages local planning authorities to 

use their existing powers to guide, regulate and control development in relation to flooding and flood risk. The 

framework expects local authorities to adopt a risk-based approach at all levels of planning, through the 

application of the Sequential Test detailed in Table 1 and 2, of the Technical Guidance to NPPF document, a 

copy of which is attached in Appendix A.  

 

The aim of the sequential test is to steer new development to areas with the lowest probability of flooding. 

Development should not be allocated or permitted if there are reasonably available sites appropriate for the 

proposed development in areas with a lower probability of flooding. The Strategic Flood Risk Assessment (SFRA) 

will provide the basis for applying this test. A sequential approach should be used in areas known to be at risk 

from any form of flooding.  

 

The Water Resources Act 1991 [Section 105] also requires the Environment Agency to exercise a general 

supervision over all flood defence matters, including flood plains and wash lands which accommodate waters 

during periods of flood. In discharging their functions, the Agency from time to time carries out comprehensive 

surveys and flood studies, largely of ‘main rivers’ within its jurisdiction.  

 

A Section 105 Study involves the Agency topographically surveying the subject watercourse (or parts of it) and 

obtaining details of the flow mechanics within the watercourse. This data then enables them to generate a 

comprehensive hydraulic computer model for the watercourse.  

 

From this hydraulic model the EA can define the approximate extent of fluvial flood-plain associated with the 

1 in 100-year (1% annual probability) flooding event or the extent of tidal floodplain associated with the 1 in 

200-year (0.5% annual probability) flooding event.  

 

The extents of the modelled floodplain are then provided to Local Planning Authorities, to enable them to make 

more informed decisions when considering proposed development in flood susceptible areas. If development 

is proposed in a flood susceptible area, or in an area where there is a history of flooding, the EA, as a statutory 

consultee in the Planning Process, will generally recommend that the risk of flooding be formally assessed, in 

accordance with the NPPF, and that a Flood Risk Assessment report be produced to support the Planning 

Application. 

 

The broader modelled flood extents are also indicated on the EA’s Flood Zone Maps, available through their 

website (Figure 5.1). 
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4 STRATEGIC FLOOD RISK ASSESSMENT 

 

Local planning authorities are required to produce local development frameworks, which are a portfolio of local 

development documents [LDDs] that collectively deliver the spatial planning strategy for the authority area. The 

LDD’s undergo a sustainability appraisal which assists planning authorities in ensuring their policies fulfil the 

principles of sustainability.  

 

Strategic Flood Risk Assessments [SFRA] are one of the documents to be used as the evidence base for planning 

decisions and are a component of the Sustainability Appraisal process. Therefore, SFRAs should be used in the 

review or production of LDD’s.  

 

To assist Local Planning Authorities in their strategic land-use planning, SFRA’s should present enough 

information to enable Local Authorities to apply the Sequential Test to their proposed development sites:  

 

“Decision makers should use the SFRA to inform their knowledge of flooding, refine the information on the 

Flood Map and determine the variations in flood risk from all sources of flooding across and from their area. 

These should form the basis for preparing appropriate policies for flood risk management for these areas.”   

 

In November 2009 in collaboration with JBA Consulting, Bury, Oldham and Rochdale Borough council produced 

a 2 Strategic Flood Risk Assessment. 

 

The SFRA along with the EA flood risk maps indicate that the proposed development site lies predominantly 

within Flood Zone 1 (less than 1 in 1000 probability of flooding from river or sea) and therefore is unlikely to 

be at risk of fluvial flooding.  

 

The SFRA shows that there is no sewer, fluvial or historical flooding to the site. 

 

The SFRA has been developed with the assistance of the Environment Agency, United Utilities and key 

landowners to provide a robust assessment of current and future levels of flood risk, ensuring that future 

development takes full account of flood risk and sustainability at the outset. 

  

In the application of the sequential test the strategic flood risk assessment has identified flood risk zones within 

the boroughs (1, 2 and 3) and has assessed the potential of the various possible development sites which have 

been identified by the councils. This has created a hierarchy of preferred development sites in line with the 

sequential approach required by the NPPF.  

 

A copy of the SFRA is available from Rochdale, Bury and Oldham Councils websites. 
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5 FINDINGS OF A FLOOD RISK ASSESSMENT 

 

EDGE Consulting Engineers have carried out a flood risk assessment in line with National Planning Policy 

Framework. 

 

The Environment Agency’s flood zone maps, now available on the GOV.uk website, indicate that the site is 

located within Flood Zone 1 (Ref Figure 5.1). 

 

Flood Zone 1 indicates that there is a low risk of flooding from fluvial or tidal sources and current EA guidance 

indicates that all proposed developments in zone 1, larger than 1 hectare, should be accompanied by a flood 

risk assessment. The flood risk assessment should contain:   

 

• Information about the surface water disposal measures already in place and their state of maintenance. 

• An assessment of the volume of surface water run-off likely to be generated from the proposed 

development. 

• Information on how that surface water run-off will be disposed of (from the new development). 

• Estimates of how climate change could affect the probability and intensity of flooding events in the 

future. 

 

FIGURE 5.1 – FLOOD ZONE MAP (RIVERS AND SEAS) 
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CLIMATE CHANGE 

 

Climate change requires careful consideration in all aspects of development, including the construction of new 

residential areas and it is crucial to analyse the potential impact of climate change on proposed developments. 

One significant aspect to consider is the increase in rainfall events. With climate change, there is a growing 

trend of more intense and frequent rainfall, leading to an increased risk of flooding.  

 

Incorporating climate change allowances into the development proposals will mitigate flood risk and ensure 

the long-term sustainability and resilience of the development. By implementing measures such as effective 

drainage systems, green infrastructure, and flood-resistant construction techniques, developments can better 

withstand the potential impacts of climate change, safeguarding residents and properties.  

 

Taking proactive steps within development proposals will not only protect the investment in the development 

but also contribute to a more sustainable and climate-resilient future. 

 

An increase to peak rainfall allowances should be accommodated in drainage proposals and the Environment 

Agency/DEFRA website provides online mapping services indicating central and upper end allowances for 

climate change in specific management catchments. The development lifetime (100 years) means a requirement 

to assess the upper end allowance should be considered.  

 

The Irwell management catchment (extracted below) indicates an additional, upper end, allowance for the 1 in 

100-year (1% annual exceedance rainfall) event is 45% so this has been considered within the development’s 

drainage calculations. 
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DRAINAGE STRATEGY 

 

Existing Foul Drainage 

 

There is a large 1200mm diameter existing public combined sewer running below Manchester Old Road from 

East to West and there is a (approx.) 225mm diameter pressurised sludge main within the site. 

 

Proposed Foul Drainage 

 

It is proposed that the foul flows generated from the development will utilise a traditional gravity system and 

connect to the existing combined sewer below Manchester Old Road. New connections will be subject to Section 

106 approval by United Utilities. During liaison with United Utilities under a pre-development enquiry, 

confirmation that the connection point shown (in appendix E) is acceptable and foul flows can discharge to the 

public sewer at an unrestricted rate. The correspondence with UU is shown in appendix D. 

 

Foul water sewers are proposed to be offered to Icosa for adoption under a section 104 agreement and all 

maintenance and inspection responsibilities will be with Icosa. 

 

A drainage strategy is shown in Appendix E. 

 

Existing Storm Water Drainage 

 

There is an existing ordinary watercourse running North to South, in 3rd party land, on the opposite side of 

the western Golf course access track. It then heads south below Manchester Old Road. Connection of surface 

water flows, at a greenfield rate, to the watercourse is proposed and is the preferred method of discharge. 

 

If connection is made in the 3rd party land, then landowners’ permission will be needed. If this is not available 

then a connection to the culverted section of the watercourse, below Manchester Old Road is proposed. 

 

The greenfield runoff rate for the site has been calculated using greenfield runoff tool from HR Wallingfords 

UKSUDs website. The output generated from the tool shows that the QBAR greenfield run off rate is 18.08 litres 

per second. A pdf of the output can be found in Appendix F Drainage calculations. 

 

Proposed Strom Water Drainage 

 

Due to the nature of the underlying strata, discharging surface water flows via infiltration is not proposed and 

will not be a viable option for this site.  

 

Discharge of surface water to the watercourse is proposed at 18.08 litres per second and connection will be 

under a land drainage consent to be reviewed and approved by Rochdale borough Council as LLFA. A gravity 

connection will be possible. 

 

The restriction of surface water run off will result in an increase is surface water discharge and a corresponding 

increase in storage being required. Oversized pipes and large diameter chambers along with online polypipe 

attenuation tanks offer the best option for storage. The storage is proposed to hold surface water within the 

site for all volumes required up to the 100-year plus climate change (45%) storm events. 

 

The drainage network has been built and simulated in micro-drainage software for 2-year, 30-year and 100-

year + 45% climate change storms. The output from micro-drainage is shown in appendix G. The proposed 

sewers up to the outfall point will be offered to Icosa for adoption under a section 104 agreement and will be 

designed in accordance with the Design Construction Guidance (DCG), United Utilities guidelines and Icosa 

standard details.  
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A preliminary drainage layout outlining the drainage proposals are shown within Appendix E. 

 

Flood Risk  

 

• Fluvial - As mentioned in previous sections of this report the site is located within flood zone 1 and 

as such has a low probability of flooding from fluvial sources. An ordinary watercourse runs North to 

South outside the Western extent of the site and then is culverted below Manchester Old Road. There 

is no historical data of flooding of this watercourse, and it is not thought to pose a flood risk. 

 

• Tidal – The site is located far enough inland to be considered at very low risk of flooding from the 

sea. Climate change is not thought to provide an increased risk to the site from tidal flooding during 

the lifetime of the development and so tidal flood risk is deemed to be low. 

 

• Surface Water – Surface water flooding may occur when intense rainfall causes the ground to be 

saturated and its capacity is exceeded. The flood risk associated with surface water is shown in figure 

5.2 below. The site is predominantly at a very low risk of surface water flooding with a low risk 

identified through the lower central portion of the site. The development of the site and introduction 

of impermeable areas (roofs, drives and roads etc) will further mitigate any low-risk overland flows 

away from dwellings to soft landscaped areas and to drainage infrastructure. Finished floor levels of 

proposed dwellings should be set a minimum of 150mm above surrounding ground levels to further 

minimise the risk of flooding from this source. 

 

FIGURE 5.2 – FLOOD MAP (SURFACE WATER) 

 

 
 

• Ground water – groundwater flooding is caused by the emergence of water from beneath the ground. 

The occurrence of groundwater flooding is usually local and unlike flooding from rivers and the sea, 

does not generally pose a significant risk to life due to the slow rate at which the water level rises. 

In July 2021 e3p conducted a phase I and II geo-environmental site assessment, report reference 14-

807-R1-1 which concluded that Groundwater was encountered as strikes at depths between 0.50m 

and 1.80mbgl. It is understood that the site is not affected by flooding from this source with waters 

heading south (to the low point) away from the site toward the lakes and River Irk. Finished floor 
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levels of proposed dwellings should be set a minimum of 150mm above surrounding ground levels 

to further minimise the risk of water ingress from this source. 

 

• Reservoirs, canals – Flooding can occur from the release of large volumes of water from reservoirs 

and canals. The image below (Figure 5.3) is taken from the governments flood risk section of the 

website indicating the extent of flooding from reservoirs. The risk is very low. There are no canals in 

the vicinity of the site and so flooding from this source is also considered to be very low. 

 

FIGURE 5.3 – FLOOD MAP (RESERVOIRS) 

 

 
 

• Adjacent sewers - There is an existing combined sewer beyond the low point of the site in Manchester 

Old Road to the south. The only risk of flooding from this source would be failure or surcharge during 

periods of high flow. Assuming the existing public sewer has sufficient capacity for the catchment it 

is serving and is regularly maintained and inspected the risk of flooding from sewers is low. 

 

• Proposed sewers - Drainage infrastructure is designed to ensure that rainwater drains off site at a 

restricted rate. Storage pipes and tanks will hold all volumes up to and including the 1 in 100 year + 

45% climate change storm events and the drainage network will be modelled and simulated to ensure 

the risk of flooding is minimised. The risk of flooding form proposed sewer sources is low. 
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6 RESIDUAL RISKS 

 

The table below outlines the initial qualitative assessment of risk posed by each potential source of flooding, 

the mechanisms for flooding and the likely consequences. The Table also includes a review of possible 

mitigation measures and what effect, if any, the mitigation measures are likely to have on the residual risk 

posed by each potential flood source. Categories of risk have been qualitatively defined as: 

 

• High Risk: Flooding is likely to result in damage to property and pose a significant risk to life. 

• Medium Risk: Flooding is likely to result in possible minor damage to property, but flood progress 

would allow adequate time for residents to be warned and safely evacuated to higher ground or 

appropriate places of safety. 

• Low’ Risk: Flooding is unlikely to result in any damage to property and pose little or no risk to life. 

 

 

Source 

 

Flood Mechanism & 

Consequences 

 

Assessment 

of Risk 

 

 

Recommended Mitigation 

Measures 

 

Residual 

Risk 

Fluvial 

flooding 

Risk of fluvial flooding at the 

site from adjacent Watercourses, 

Drains and other Water Bodies. 

Very Low • Fluvial flooding of 

the site is not 

expected during the 

1 in 100-year event 

+ climate change. 

Very 

Low 

Pluvial 

flooding  

Risk of flooding from overland 

flows in extreme events. 

Ponding of surface water due to 

ground being saturated and 

capacity being exceeded. 

Low • FFLs to be set 

150mm above 

surrounding levels. 

• Positive drainage 

systems 

discharging runoff 

away from 

dwellings 

Low 

Surcharging 

of artificial 

drainage 

systems 

Drainage systems operating 

above design capacity, resulting 

in: 

• surcharging of 

manholes / drainage 

systems. 

• over-land flow through 

development. 

• ponding in low-lying 

areas of site. 

• no over-land flow route 

for flood waters 

accumulating in low-

lying areas. 

Low • Appropriate design 

of SW drainage 

system to provide 

sufficient storage. 

• Provision of overland 

flood flow routes 

through proposed 

development. 

Low 

Infrastructure 

failure 

Water main burst resulting in: 

• Possible over-land flows 

through / adjacent to 

the site and possible 

inundation of property. 

• Possible ponding in low-

lying areas. 

Low • Safe access/egress 

available to adjacent 

highway. 

• Flood flow route 

through 

development. 

Low 
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7 SUDS EVALUATION 

 

Development of the site will result in an increase of impermeable areas and therefore a corresponding increase 

in run-off volumes. The use of SUDs techniques to discharge the additional surface water will be evaluated in 

this section of the report. 

 

The storm water drainage system for the proposed development will be designed in accordance with the DCG, 

which requires that any surface water drainage system, should not surcharge during the 1 in 2-year storm 

event, and should not flood during a 1 in 30-year storm event (i.e., all run-off contained wholly within the 

sewerage system during the 1 in 30-year event).  

 

Whilst the DCG requires there be no surface flooding during the 1 in 30-year storm event. It is generally 

accepted that a degree of surface flooding can be permitted during extreme storm events i.e., 1 in 100 year + 

climate change. This will be subject to specific areas being designated as flood susceptible and subject to 

flooding of these areas posing little or no risk to human life and damage to property. Examples of surface areas 

which might be permitted to flood in such events are: 

 

• Agricultural land 

• Recreational land (playing fields etc.)  

• Landscaped areas  

• Highways 

• Car parks  

• Other non-inhabited, designated areas  

 

In all cases where surface flooding might be permitted or designed into a scheme, due diligence needs to be 

given to the NPPF and the need to make potential users of such areas aware of their functionality and purpose, 

and the requirement to maintain safe egress and access at all times.  

 

The Building Regulations Approved Document H (2002) outlines a hierarchy of potential methods of disposing 

surface water from a site:  

 

• A soakaway: or where that is not practicable. 

• A watercourse or river; or where that is not practicable, 

• A sewer.  

 

The viability of each has been assessed below:  

 

• Soakaway: Regarding the consideration of soakaway methods for the disposal of surface water, 

infiltration will not be viable based on the nature of the underlying strata. The e3p Phase II report 

section on soakaways noted: 

 

“The site is predominantly underlain by circa 1.00—5.00 m of high permeability gravelly SANDS. Three 

BRE365 Permeability Tests have been undertaken where a good infiltration rate has been calculated.  

 

However a high water table was observed during the ground investigation with saturated SANDs present 

and therefore the use of soakaway drainage may be limited. The granular drift deposits are likely to 

offer a certain amount of soakage potential; however the construction of sustainable drainage is likely 

to be difficult due to the stability of the natural granular material, especially after periods of heavy rain.  

 

Additionally, consideration must be given to the construction of the soakaways due to the site being 

elevated above the adopted highway to the south of the site by circa 1.00m. However, the application 
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of soakaway drainage will ultimately be dependent on the specific requirements of the development. 

All soakaways should be designed in accordance with BRE Special Digest 365 – Soakaway Design.” 

 

EDGE have concluded that given the high water table, saturated sands, potential ground instability and 

other constraints of the site, soakaways should not be considered as the primary means of surface 

water discharge. This conclusion is outlined below. 

 

Soakaways need to be sited a minimum of 1m above the ground water level (in accordance with BRE 

365 guidance). As the water table is noted to be 0.5-1.8m below ground level (0.5m below ground in 

the south of the site) this would result in significant reprofiling/ lifting of levels across the site to make 

this work (which would make the site unfeasible). The ideal location for a soakaway would be the low 

point in the south of the site (where the water table is 0.5m bgl) in an area already elevated in 

comparison to the existing Manchester Old Road. So significant retaining walls and level lifting would 

be required here.  

 

Furthermore, the Phase II Site investigation notes the site is underlain by up to 5.0m deep permeable 

gravelly sands and due to the high water table the saturated sands would offer limited soakage 

potential. There is also a concern regarding the construction of soakaways due to the potential 

instability of the saturated ground material. This, coupled with the location of existing and proposed 

infrastructure on the site means said infrastructure would be put at risk of damage/ displacement if 

located near to a single point of infiltration like a soakaway. 

 

• Watercourse’s waterbodies: An ordinary watercourse, runs outside the site boundary to the West and 

heads south where it is culverted below Manchester Old Road. Connection to the watercourse is the 

preferred method of discharge. Runoff rates will be restricted to mimic the greenfield run off rate in 

accordance with Rochdale County Councils guidelines. 

 

• Sewers: A United Utilities combined public sewer is located to the south along Manchester Old Road. A 

connection of surface water to this sewer is discounted as a more sustainable option is available further 

up the hierarchy. 
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8 CONCLUSIONS AND RECOMMENDATIONS 

 

• EDGE have been instructed by Duchy Homes to prepare a Flood Risk Assessment which will support a 

planning application seeking permission for the construction of 56 residential dwellings and associated 

infrastructure. 

• The site is located off Manchester Old Road in Rochdale Greater Manchester and fronts North 

Manchester Gold Club. 

• The site area is 3.017 hectares, is irregular in shape and is greenfield undeveloped land. 

• There is an existing watercourse running South to the West of the site. 

• There is an existing public sewer to the south of the site In Manchester Old Road. 

• EDGE Consulting Engineers have been instructed to formally assess the risk of flooding through a flood 

risk assessment. 

• The site lies within Flood Zone 1 and is therefore unlikely to be affected by fluvial flooding. 

• Surface water flows will be restricted to a greenfield run off rate calculated as 18.08 litres per second. 

• Surface water volumes will be stored within below ground pipes and storage tanks. 

• Climate change has been factored into the drainage calculations. 

• Construction of the proposed development will not increase flood risk on or off the site. 

• No mitigation measures are considered necessary to mitigate the risk from infrastructure failure. 

• A drainage strategy (Appendix E) has been submitted in support of this flood risk assessment. 

• Development of the site will not increase the flood risk to any other property. 

• Based on the information provided to EDGE Consulting Engineers in support of this flood risk 

assessment, the development of the site would be considered sustainable in terms of flood risk, subject 

to the various recommendations in line with National and Local Planning Policy. 
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APPENDICES 

 

Appendix A – Extract from chapter 14 of NPPF December 2023 
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Appendix B – Topographic survey 
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Appendix C – Architects layout 
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NORTH MANCHESTER
GOLF CLUB,
MIDDLETON

PLANNING LAYOUT

NMGCMPL/001 P52

P1 21.04.20 Amended following internal comments. SJ
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DATE: 

DEVELOPMENT:

DRAWN:SCALE:

TITLE:

Rev Date Amendment By

DRAWING NO: REV:

NOTES:

Duchy Homes Ltd.
3125 Century Way, Thorpe Park, Leeds, LS15 8ZB.

The copyright of this drawing is held by Duchy Homes Limited and no reproduction is allowed without prior permission.

P2 11.05.20 Amended to accommodate the HP gas main constraints. SJ

P3 15.05.20 Plots 1-8 adjusted following comments and red edge amended adjacent SJ
to Plot 6.

P4 05.06.20 Plot 50 added. SJ
P5 05.06.20 Plot 50 changed from an Alderley to a Cranbury SJ
P6 19.08.20 House type mix amended following comments. SJ
P7 08.11.20 Layout re-planned. SJ
P8 17.12.20 Layout re-planned following comment from the LPA. SJ
P9 22.01.21 Plots 2, 4, 10, 22, 24, 26, 27, 31 changed to Ripleys. SJ
P10 28.01.21 Plot 56 changed to a Calverley & Plot 17 garage removed. SJ
P11 14.04.21 Layout amended following sludge main diversion. SJ
P12 29.06.21 Flagging indicated, handings corrected and Plot 14 changed to a Warwick SJ

P13 27.07.21 3no. Harewood replaced with Buckinghams, 2no, Ripleys replaced with SJ
Cranbournes, 1no Calverley replaced with a Warwick.

P14 06.08.21 Minor amends following comments Group Design. SJ

P15 24.11.21 Turning Head sizes increased following comments back from Transport SJ
consultant.

P16 04.01.22 Updated to included latest house type footprints. SJ
P17 10.05.22 Site re-planned following comments from LPA and UU. SJ
P18 13.05.22 Plots subs to 27, 45 & 47. Adoptable road reduced in front of Plot 46. SJ
P19 22.09.22 Plots 12-16 replaced with 1no. Wentworth and 8 Affordable Units. SJ
P20 14.11.22 Layout redrawn. SJ
P21 15.11.22 Amended following layout review comments. SJ
P22 18.11.22 HA removed and House type mix amended. SJ
P23 18.11.22 Single sided road infront of plots 20-24 changed to shared drive. SJ
P24 25.11.22 Plots 39-48 adjusted. Units reduced to 53. SJ
P25 18.01.23 A pair Bodnants replaces 1no. Oakfield on Plot 39. SJ
P26 26.01.23 Amended following comments from the LPA & Golf Club. SJ
P27 27.01.23 Latest Golf Club Car Parking layout added. SJ
P28 06.02.23 Plots 39-45 replanned. SJ
P29 09.03.23 Plots 46-49 replanned. SJ
P30 27.09.23 27-56 Plots  replanned. AC
P31 24.11.23 1 - 26 Plots  replanned. AC
P32 30.11.23 Gas and Sludge main easements shown. AC

P33 22.01.24 ACPlots 6, 8, 12 & 26 changed to Birch's; Plots 42 - 45 changed to the
P3.3.1 & Plots 46 - 50 positions updated to suit.

P34 24.01.24 Plots 4, 6 - 30, 46 - 52 & 56 updated as per layout meeting 23.01.24
and Sales Garage added to plot 22.

AC

P35 25.01.24 Plots 1 - 11, 20 - 28 & 46 - 51 names clarified; Plot 6 updated to a
Starling, Plot 7 & 49 updated to Brambling's and Plot 50 updated to a
Fieldfare and Plot 55 parking arrangemnt updated.

AC

P36 09.02.24 Plots 6 - 9 & 21 - 24 units swapped with plots 30 - 36 & 3No. Linnet
House types omitted and replaced with 3No. Fieldfare house types.

AC

P37 16.02.24 Golf club access reverted back to existing access. AC

P38 22.02.24 Plots 1 and 2 positions moved eastwards, so that Plot 3 sales garage
can be separated; Parking of plot 56 revised; Shared driveway for plots
14 & 17-20 updated & Plots 36 & 46 garage positions updated.

AC
P39 29.05.24 Timeless 2.1 House Type Range Added. SJ
P40 06.06.24 Layout amended following internal comments. SJ
P41 01.10.24 Layout redesigned following comments from the LPA. SJ
P42 18.10.24 Layout redesigned following comments from the LPA. SJ
P43 21.10.24 Road extended past Plot 35 to Plot 33. SJ
P44 01.11.24 Layout amended following comments from the LPA. SJ
P45 01.11.24 Layout amended following internal comments. SJ
P46 05.11.24 Layout amended following LPA comments. SJ
P47 06.11.24 Layout amended following LPA comments. SJ
P48 02.01.25 Flagging and gates added. Plots 2, 4 & 50 handed. SJ
P49 06.01.25 Rear garden to Plot 28 adjusted. SJ

MATERIALS:

Artstone - See working drawings
Forticrete Buff Artstone

Contrasting Brick - See working drawings
Smooth Red

Mortar - To all Plots
Natural - Bucket handle joint profile

Plain Tiles (small areas & dormers) - See working drawings
To Match Main Roof

Barge & Fascia Board - To all Plots
Black PVCu with additonal feature board to Front Gables

Soffit - To all Plots
Black PVCu

Front & Garages Doors - To all Plots
White

External Door Frames - To all Plots
White

Rear Doors - See working drawings
White

Windows & French Doors - To all Plots
White

Rainwater Systems - To all Plots
Black PVCu half round with Rise & Fall Gutter brackets

Main Facing Brick &
Below DPC
Mere Blend as indicated
With Slate Grey Roof Tile TBC

Main Facing Brick &
Below DPC
Mottram Multi as indicated
With Slate Grey Roof Tile TBC

KEY:
1.8m high Brick screen wall to match house
with Close Boarded Panels
(to detail DH-SD-726)
1.8m high timber close boarded fence
(to detail DH-SD-754)

1.8m high timber close boarded gate
(to detail DH-SD-753)

1200mm metail estate railings
(to detauk DH-SD-733)

Private / Shared Drives
Tarmac

Private Paths and Patios
Marshalls Saxon Flag
450x450 Grey

EV Charging Point

Tree Planting (refer to Landscape
Architects designs for full details)

Easements

Adoptable Highways
Tarmac

2.4 m high timber acoustic fence

2.4m high Brick screen wall

Managed Area Lane

Turf

Rear Garden Topsoil/Turf

P50 25.02.25 Materials,Boundary Treatments, Hard Landscaping & EV Charging
points added.

SJ
P51 05.06.25 Plot substitutions to Plots 9, 10, 20,21, 31, 32, 55 & 56. SJ
P52 06.06.25 Plots 22&23 swapped with 24&25. Accommodation schedule corrected. SJ
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Appendix D – United Utilities asset search maps 
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Ryan Atherton

From: Wastewater Developer Services <WastewaterDeveloperServices@uuplc.co.uk>
Sent: 11 August 2021 14:20
To: Ryan Atherton; Wastewater Developer Services
Cc: 'lorna.carlisle@duchyhomes.co.uk'; 'simon.jones@duchyhomes.co.uk'; James Cann
Subject: PDE 4200041214 North Manchester Golf Club Middleton M24 4PE

Follow Up Flag: Follow up
Flag Status: Flagged

Good afternoon Ryan, 
 
Firstly we must apologise the WeTransfer you have provided was not downloaded in time and has now expired, so we 
would appreciate it if you could resend the link in order for us to assess this information.  
 
That being said United Utilities holds no objection to the proposals to drain to the watercourse as the primary drainage 
solution, we would suggest trying to incorporate infiltration based SuDS where possible and recommend that the 
proposals are discussed in detail with the Lead Local Flood Authority as they have the authority on surface water 
drainage solutions for new developments. 
 
With regard to the proposals relating to the diversion of the MVSP, I feel further discussion with those within United 
Utilities who deal with the critical asset would be prudent. I have sent them an email about the potential for a meeting 
next week. Perhaps you could provide some dates and times next week and we will see whether any of these suit? 
 
Kind regards, 
 

 

Robert Brenton 
Developer Engineer 
Developer Services & Metering 
Customer Services 
M: 07880299827 
unitedutilities.com 

If you have received a great service today why not tell us? 
Visit: unitedutilities.com/wow 
 
Did you know we now have a live chat facility available to you Mon to Friday 8 -5pm.  You just click on the 
orange live chat box on our webpage and one of our advisors will be ready to chat to you and help you with 
your enquiry  https://www.unitedutilities.com/builders-developers/  or you can email us at 
developerserviceswater@uuplc.co.uk 
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From: Ryan Atherton [mailto:ratherton@edgece.com]  
Sent: 30 July 2021 14:04 
To: Wastewater Developer Services <WastewaterDeveloperServices@uuplc.co.uk> 
Cc: 'lorna.carlisle@duchyhomes.co.uk' <lorna.carlisle@duchyhomes.co.uk>; 'simon.jones@duchyhomes.co.uk' 
<simon.jones@duchyhomes.co.uk>; James Cann <jcann@edgece.com> 
Subject: RE: PDE 4200041214 North Manchester Golf Club Middleton M24 4PE 
 

 
Robert  
 
Firstly thank you for your detailed response on this enquiry. We understand the extent of difficulties and constraints 
associated with this site so we have tried to respond as comprehensively as we can on each of the points below. 
 
We have reviewed the drainage proposals and I have attached the latest schematic for you to review along with further 
information explained below. 
 
Whilst we have provided a lot of information we do think that a meeting, via TEAMs, would be of benefit given the 
challenges with this site. Are you able to confirm when you and/ or your team would be available for such a meeting to 
bottom out any remaining issues/ requirements? 
 
The following we transfer link will expire in 7 days and contains, CCTV survey of the foul sewer in Manchester Old road 
and the site investigation report. 
 
https://we.tl/t-aQmbEO1ovo  
 
My notes on the elements below explain where we are with the site and the proposals going forward. 
 
Foul Water 
 
Thank you for confirming we can connect here. With regard to the mapping inconsistency, Duchy Homes (our client) 
have had the sewer surveyed and the information can be downloaded form the above wetransfer link for review. 
 
Surface Water  
 
The above wetransfer link includes the site investigation by e3p which contains information on infiltration and soakaway 
testing. While the results of the testing are favourable for infiltration we believe given the high water table, saturated 
sands, potential ground instability and other constraints of the site, soakaways should not be considered as the primary 
means of surface water discharge. This conclusion is outlined below. 
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Soakaways need to be sited a minimum of 1m above the ground water level (in accordance with BRE 365 guidance). As 
the water table is noted to be 0.5-1.8m below ground level (0.5m below ground in the south of the site) this would 
mean fairly significant reprofiling/ lifting of levels across the site to make this work (which would make the site 
unfeasible). The ideal location for a soakaway would be the low point in the south of the site (where the water table is 
0.5m bgl) however this is within close proximity to the proposed route of the diverted sludge main (as described below) 
and in an area already elevated in comparison to the existing Manchester Old road. So significant retaining walls and 
level lifting would be required here (again not feasible).  
 
Furthermore, the SI notes the site is underlain by up to 5.0m deep permeable gravelly sands and due to the high water 
table the saturated sands would offer limited soakage potential. There is also a concern regarding the construction of 
soakaways due to the potential instability of the saturated ground material. This, coupled with the location of existing 
and proposed infrastructure on the site means said infrastructure would be put at risk of damage/ displacement if 
located near to a single point of infiltration like a soakaway. 
 
We would therefore propose a direct connection to the watercourse immediately West of the site. This would remove 
the need for reprofiling of ground levels, reduces the risk of ground instability (that would be associated with 
soakaways) in turn providing more comfort to the existing and proposed infrastructure on the site. 
 
Existing Wastewater Assets Crossing the Site  
 
The layout of the site has already taken into consideration the Cadent Gas main to the East and so accommodates the 
easement associated with that. As initial correspondence with UU suggests (attached) that a diversion of the sludge 
main under a S185 agreement would be possible, and the pre-development enquiry response below shows UU are open 
to this, the layout has been developed around a diversion being possible.  
 
An easement to the West (beside plots 20-21) has been included and allows the diversion of the sludge main to take the 
most direct route through the site. We appreciate that head loss and changes of direction appear to be the main 
concern and we would be open to “softening” some of the changes in direction in the attached schematic by including 
additional chambers (examples below in green).  
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The area to the front of plot 28 shows a possible route for the diversion, it can’t be routed in the road due to the 
congestion of pipes here. While this is not ideal it is not in enclosed private land and is still accessible for inspection and 
maintenance. We could reconfigure and have the proposed foul sewer located here and route the sludge main in the 
road, however, this would increase the changes of direction of the sludge main. 
 
We would like to confirm that UU are willing to accept the diversion proposals as shown or if you have further 
preferences/ concerns for this asset. The layout has been developed to accommodate the sites constraints however 
further reconfiguration to work around the sludge main in its current location aren’t feasible and further changes would 
make the site commercially unviable, affecting the land valuation.  
 
I trust the above is clear and we are able to discuss further in a meeting. Please let us know your availability over the 
coming weeks and if you need anything further that we can provide ahead of us discussing the next step and way 
forward for this site. 
 
FYI I am unavailable on the morning of the 3rd August and on annual leave on the 5th and 6th of August, free otherwise. 
 
Should you need anything further or wish to discuss please let me know. 
 
Many thanks 
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Kind regards  
 
Ryan Atherton 
Team Leader - Civil 

EDGE Consulting Engineers 
3rd Floor, Conavon Court, 12 Blackfriars Street, 
Manchester, M3 5BQ, United Kingdom 
T +44 (0) 161 834 1938 | M +44 (0) 755 221 6876 
Follow us on Twitter: @EDGEConsultEng 

www.edgece.com | ratherton@edgece.com | map  

 

Alliance Design UK Ltd t/a EDGE Consulting Engineers 
Registered in England and Wales: 05586079 
Registered Office: 1 City Road East, Manchester, M15 4PN, United Kingdom 
Confidentiality Note: This email may contain confidential and/or private information. If you received this email in error, please 
delete and notify sender.  

 

From: Wastewater Developer Services  
Sent: 07 July 2021 16:24 
To: Ryan Atherton ; Wastewater Developer Services  
Subject: PDE 4200041214 North Manchester Golf Club Middleton M24 4PE 
 
Good afternoon Ryan, 
 
Pre Development Enquiry for: North Manchester Golf Club Middleton M24 4PE UU Reference Number : 
4200041214 
 
For future reference we now have a new wastewater pre-development enquiry form designed to be easier and more user 
friendly which is available on our website via the following link: 
 
https://www.unitedutilities.com/builders-developers/larger-developments/pre-development/wastewater-pre-dev/  
 
We have carried out an assessment of your application which is based on the information provided. This pre-development 
advice on your drainage strategy will be valid for 12 months. Your drainage strategy will need to be reviewed by other 
competent authorities as part of the planning process, and we advise that you carry out the necessary site investigations 
to confirm the viability of your proposals. 
 
Please note the highlighted BOLD AND UNDERLINED section below as this relates directly to the Mersey Valley Sludge 
Pipeline which is a strategic asset of a critical nature and therefore significant care should be taken in relation to this asset.
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If your investigations require access to our public sewer network, we ask that you contact our network engineers with a 
request for an access certificate via our main contact telephone number 0345 3723223 or refer to the link below: 
 
https://www.unitedutilities.com/builders-developers/working-near-our-assets/ 
 
 
Foul Water 
 
Foul flow from this site will be allowed to drain into the public foul water/combined sewer system.  
 
You have indicated that your preferred point of connection is to the public combined network located in Manchester Old 
Road to the south of the site at an unrestricted rate which we hold no objection to at this stage. It does appear as though 
the receiving network is an oversized tank sewer with throttles; however, when speaking to our network colleagues it is 
thought to be a 1200mm diameter combined sewer all the way through so may in fact be a mapping inconsistency. It is 
recommended that this is confirmed on-site. 
 
If you are able to identify an alternative, more suitable point of discharge, we request that you contact us at your earliest 
convenience so that we can assess suitability. 
 
In accordance with our infrastructure plans we may ask you to change your point of connection. Therefore please contact 
us when you are ready to formalise your drainage proposals, we would suggest before you submit for Full Planning.  
 
Surface Water  
 
All surface water flow from the proposed development should drain in-line with the drainage hierarchy, as outlined in 
Paragraph 80, (Reference ID: 7-080-20150323), of the National Planning Practice Guidance. We also recommend you 
prioritise the use of multi-functional sustainable drainage systems for the management of surface water in accordance 
with national planning policy.  
 
Generally, the aim should be to discharge surface run off as high up the following hierarchy of drainage options as 
reasonably practicable. 
 
This is outlined as follows, in order of priority: 
 

1. into the ground (infiltration);  

2. to a surface waterbody; 

3. to a surface water sewer or highway drain; 

4. to a combined sewer. 

For guidance, The North West SuDS Pro-Forma provides information on the appropriate evidence required at each stage 
of the hierarchy, to demonstrate how each level has been discounted.  
 
The Lead Local Flood Authority has responsibility for all surface water drainage concerns and their input to your proposal 
is critical. You should also consider whether it is necessary to discuss your proposal with the Environment Agency, or 
Internal Drainage Board (if operating in your area). 
 
The Local Planning Authority are the determining authority for any application for planning permission and the 
appropriate authority for determining cost viability of a proposed drainage scheme, such assessments are outside of the 
jurisdiction of United Utilities. 
 
Infiltration 
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Surface water runoff generated from this development should discharge to the ground via infiltration system where 
feasible.  
 
A detailed evidence based feasibility assessment must be carried out in line with Chapter 25 of the CIRIA SuDS Manual 
2015 to determine whether infiltration is a suitable method of surface water disposal.  
 
Particular attention must be paid to Ground Water Source Protection Zones to ensure that the risk of pollution to these 
valuable resources is not compromised. Details can be obtained from the government website: 
 
https://www.gov.uk/guidance/groundwater-source-protection-zones-spzs#find-groundwater-spzs 
 
If your site is in a Groundwater Source Protection Zone, you should have regard to the Environment Agency’s approach 
to Groundwater Protection. Information on this is available via the link below:  
 
https://www.gov.uk/government/publications/groundwater-protection-position-statements  
 
Please note that such a location could have implications for the principle of your development and the need for additional 
mitigating measures to protect the groundwater environment and public water supply in the detailed design of your site. 
 
With the original planning application you have sent in, infiltration testing had been undertaken and resulted in results 
which appear largely feasible and therefore further consideration of the utilisation of infiltration as the primary surface 
water drainage solution for the site. 
 
Waterbody  
 
We understand there are third party land issues with discharging to the watercourse. We recommend discussing these 
further as this represents a more sustainable solution than draining to a public sewer.  
 
Highway Drainage  
 
If an evidence based assessment has been carried out and confirms that infiltration is not feasible, we recommend that 
you investigate the possibility of draining surface water to the highway drain where this ultimately discharges to a 
watercourse, by contacting the relevant Highway Authority.  
 
Public Sewer  
 
In accordance with the hierarchy of drainage options within the National Planning Practice Guidance, both discharge to 
ground via infiltration and discharge to a waterbody should be discounted prior to consideration of discharging surface 
water to the public sewer system. Evidence should be provided to demonstrate how these have been discounted, as 
outlined in the North West SuDS pro-forma.  
 
Once evidence is provided as outlined above, United Utilities will consider a connection to the 670mm x 1800mm diameter 
public surface water sewer within Manchester Old Road, which we note that this may be a continuation of the 
watercourse and therefore we recommend speaking to the Lead Local Flood Authority about the connection and a pass 
forward flow rate. United Utilities request that any agreed rate does not exceed 15l/s. 
 
As a Water Company, we have no obligation to accept highway drainage into our public sewer network. However, should 
your proposals include runoff from highways, we would request that consideration is given to SuDS components that 
deliver source control are incorporated within the design of the scheme to reduce the volume and frequency of discharges 
of these flows to the public sewer.  
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Levels 
 
For low-lying sites, (where the ground level of the site or the level of a basement is below the ground level at the point 
where the drainage connects to the public sewer), care should be taken to ensure that the property is not at increased 
risk of flooding. If these circumstances exist, we recommend that you contact us to discuss further. It could affect the 
detailed design of your site and result in the need to incorporate appropriate mitigating measures in your drainage 
scheme.  
 
Land drainage / Overland flows / track drainage  
 
United Utilities have no obligation, and furthermore we do not accept land drainage, overland flows or track drainage 
into the pubic sewerage network under any circumstances. 
 
Sewer Adoptions  
 
You have not indicated if you intend to put the sewers forward for adoption (including any SuDS components that can 
come within the meaning of a sewer). As a result, we have included the below information for your consideration if this 
is the case.  
 
United Utilities assess adoption applications based on the current Design & Construction Guidance and local practices 
which have now replaced ‘Sewers For Adoption 6th Edition’.  
 
We recommend that you submit a pre design assessment to the sewer adoption mailbox (SewerAdoptions@uuplc.co.uk) 
stating pre design assessment in the title 
 
Please refer to links below to obtain further guidance:  
 
https://www.unitedutilities.com/builders-developers/larger-developments/wastewater/sewer-adoptions/ 
 
Site drainage must be designed in accordance with Building Regulations, National Planning Policy, and local flood authority 
guidelines, we would recommend that you speak and make suitable agreements with the relevant statutory bodies. 
 
If you intend to put forward your wastewater assets for adoption by United Utilities, the proposed detail design will be 
subject to a technical appraisal by an Adoption Engineer as we need to be sure that the proposals meets the requirements 
set out in the Design & Construction Guidance. The proposed design should give consideration to long term operability 
and give United Utilities a safe and cost effective proposal for the lifetime of the assets. In these cases, we strongly 
recommend that no construction commences until the detailed drainage design, submitted as part of the Section 104 
application, has been assessed and accepted in writing by United Utilities. Any work carried out prior to the technical 
assessment being approved is done entirely at the developer’s own risk and could be subject to change. 
 
Codes For Adoption  
 
The new Codes for Adoption are outlined on the Water UK Website. The link below takes you to their webpage: 
 
https://www.water.org.uk/technical-guidance/developers-services/codes-for-adoption/ 
 
A free copy of the new Design & Construction Guidance can be downloaded via the link below which identifies that SuDS 
should be design in accordance with the CIRIA SuDS manual (C753): 
 
Design and Construction Guidance 
 
Sustainable Drainage Systems (SuDS) 
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If you need advice on any site proposals which incorporate open SuDS features either that are to be offered for adoption 
or that interact with a traditional adoptable piped network you can complete the form below and we will be in touch 
within 2 weeks to discuss the proposals further. 
 
Pre Design Enquiry 
 
Existing Wastewater Assets Crossing the Site  
 
We have a strategic asset called the Mersey Valley Sludge Pipeline crossing this site that cannot easily be diverted, this 
is a critical asset for the business. We would ask that you obtain a copy of our asset data records from your provider 
and plan your development around them ensuring that all legal easements are observed where possible. Please refer 
to the attached MVSP pipeline contractor work requirements as this is a high pressured system which represents a 
significant risk to those working near this asset. We understand that you intend to divert the asset but advice has been 
sought and the proposed diversion of this asset is not acceptable, multiple additional changes of direction will result in 
the a detriment to the performance of the system. Whilst it is preferable that the proposed site should work around 
the existing pipeline, should the feasibility of this not be acceptable and a diversion is required, United Utilities would 
be open to discussions relating to the most feasible solution for all parties but we would not accept any head loss in 
the system which would occur based on the currently proposed diversion route. 
 
No works, be it investigative or main construction works shall be commenced prior to consultation and approval from 
United Utilities.  
 
You have also mentioned that there are gas mains crossing the site and where interaction with the proposed network is 
encountered, if these assets are to be put forward for adoption, they should comply with the guidelines relating to 
working near existing pipelines. As a result, please refer to section 5.3 of the attached Standard Conditions for Works 
Adjacent to Pipelines document. Where utilities are required to cross a public sewer, it should be at a 90 degree angle 
and ducted, whilst when running parallel, a minimum 1m offset from the outside of the pipe would be required. 
 
Existing Water Assets Crossing the Site  
 
It is the developer responsibility to identify utilities on-site. Where clean water assets are shown on our records, we 
recommend that you contact our Water Pre-Development Team, via the following email address: 
DeveloperServicesWater@uuplc.co.uk. Further information for this service can be found on our website via the link 
below:  
 
https://www.unitedutilities.com/builders-developers/larger-developments/pre-development/water-pre-dev/ 
 
Connection Application 
 
Although we may discuss and agree discharge points and rates in principle, please be aware that you will have to apply 
for a formal sewer connection. This is so that we can assess the method of construction, Health & Safety requirements 
and to ultimately inspect the connection when it is made. Details of the application process and the form itself can be 
obtained from our website by following the link below: 
 
https://www.unitedutilities.com/builders-developers/larger-developments/wastewater/sewer-connections/  
 
We recommend that the detailed design should confirm the locations of all utilities in the area and ensure that any 
proposed drainage solution considers routing and clash checks where required. 
 
If we can be of any further assistance please don’t hesitate to contact us further. 
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Kind regards, 
 

 

Robert Brenton 
Developer Engineer 
Developer Services & Metering 
Customer Services 
M: 07880299827 
unitedutilities.com 

If you have received a great service today why not tell us? 
Visit: unitedutilities.com/wow 
 
Did you know we now have a live chat facility available to you Mon to Friday 8 -5pm. You just click on the 
orange live chat box on our webpage and one of our advisors will be ready to chat to you and help you with 
your enquiry https://www.unitedutilities.com/builders-developers/ or you can email us at 
developerserviceswater@uuplc.co.uk 
 

 
 

From: Ryan Atherton [mailto:ratherton@edgece.com]  
Sent: 25 June 2021 14:39 
To: Wastewater Developer Services <WastewaterDeveloperServices@uuplc.co.uk> 
Subject: North Manchester Golf Club - Drainage strategy and diversion proposals 
 

 
Good afternoon 
 
Please find attached application form and drainage schematic showing the preliminary proposals to drain a site at North 
Manchester Golf Club, Middleton. A link to the planning portal (and specifically the FRA) is provided below: 
 
http://documents.rochdale.gov.uk/pav/planapp.aspx?MyQueryID=108&OBKey__705_1=16/01123/FUL  
 
We would like your input on the SW and FW connection points and rates (note the SW outfalls to what records show is 
a UU SW sewer, however this is a continuation of a watercourse which discharges to the River Irk / lakes to the south). A 
direct connection to the watercourse is not possible due to 3rd party land issues so a connection within the public road is 
proposed. 
 
Also there is a sludge main which runs through the site and the development proposals include the diversion of this 
main. Can you review and confirm if this is acceptable and offer any guidance we need to adhere to in this regard. 
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Finally there is a trunk Gas Main that is crossing the site which is being left in situ. The easement for this has been 
shown in grey and our remit is to avoid entering the easement with new sewers except at right angles. Can you also 
provide and guidance/ comments on the proposals here where relevant to UU. 
 
Should you need anything further or have any questions please let me know. 
 
Kind regards  
 
Ryan Atherton 
Team Leader - Civil 

EDGE Consulting Engineers 
3rd Floor, Conavon Court, 12 Blackfriars Street, 
Manchester, M3 5BQ, United Kingdom 
T +44 (0) 161 834 1938 | M +44 (0) 755 221 6876 
Follow us on Twitter: @EDGEConsultEng 

www.edgece.com | ratherton@edgece.com | map  

 

Alliance Design UK Ltd t/a EDGE Consulting Engineers 
Registered in England and Wales: 05586079 
Registered Office: 1 City Road East, Manchester, M15 4PN, United Kingdom 
Confidentiality Note: This email may contain confidential and/or private information. If you received this email in error, please 
delete and notify sender. 

 
The information contained in this e-mail is intended only 
for the individual to whom it is addressed. It may contain 
legally privileged or confidential information or otherwise 
be exempt from disclosure. If you have received this Message 
in error or there are any problems, please notify the sender 
immediately and delete the message from your computer. You 
must not use, disclose, copy or alter this message for any 
unauthorised purpose. Neither United Utilities Group PLC nor 
any of its subsidiaries will be liable for any direct, special, 
indirect or consequential damages as a result of any virus being 
passed on, or arising from the alteration of the contents of 
this message by a third party. 
 
United Utilities Group PLC, Haweswater House, Lingley Mere 
Business Park, Lingley Green Avenue, Great Sankey, 
Warrington, WA5 3LP 
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Registered in England and Wales. Registered No 6559020 
 
www.unitedutilities.com 
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Appendix E – Proposed drainage layout 
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Appendix F – Greenfield runoff calculations 
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Appendix G – MicroDrainage calculations 
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for SW

©1982-2020 Innovyze

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales
Return Period (years) 30 PIMP (%) 100

M5-60 (mm) 18.000 Add Flow / Climate Change (%) 0
Ratio R 0.355 Minimum Backdrop Height (m) 0.600

Maximum Rainfall (mm/hr) 100 Maximum Backdrop Height (m) 3.000
Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200

Foul Sewage (l/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00
Volumetric Runoff Coeff. 0.850 Min Slope for Optimisation (1:X) 400

Designed with Level Soffits

Network Design Table for SW

« - Indicates pipe capacity < flow

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

1.000 57.670 0.144 400.5 0.141 5.00 0.0 0.600 o 1200 Pipe/Conduit
1.001 13.884 0.036 385.7 0.413 0.00 0.0 0.600 o 1200 Pipe/Conduit
1.002 12.538 0.070 179.1 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit

2.000 17.119 0.150 114.1 0.031 5.00 0.0 0.600 o 300 Pipe/Conduit
2.001 12.383 0.089 139.1 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit

1.003 58.251 0.260 224.0 0.060 0.00 0.0 0.600 o 300 Pipe/Conduit
1.004 59.534 0.149 399.6 0.246 0.00 0.0 0.600 o 1200 Pipe/Conduit
1.005 21.533 0.054 398.8 0.220 0.00 0.0 0.600 o 1200 Pipe/Conduit
1.006 15.944 0.037 430.9 0.000 0.00 0.0 0.600 o 1200 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

1.000 100.00 5.52 72.180 0.141 0.0 0.0 0.0 1.86 2107.3 43.3
1.001 100.00 5.64 72.036 0.554 0.0 0.0 0.0 1.90 2147.7 170.0
1.002 100.00 5.82 72.000 0.554 0.0 0.0 0.0 1.17 82.8« 170.0

2.000 100.00 5.19 72.189 0.031 0.0 0.0 0.0 1.47 104.0 9.5
2.001 100.00 5.35 72.039 0.031 0.0 0.0 0.0 1.33 94.1 9.5

1.003 96.20 6.74 71.930 0.645 0.0 0.0 0.0 1.05 74.0« 190.5
1.004 93.12 7.28 70.770 0.891 0.0 0.0 0.0 1.87 2109.8 254.7
1.005 92.06 7.47 70.621 1.111 0.0 0.0 0.0 1.87 2111.9 313.9
1.006 91.27 7.62 70.567 1.111 0.0 0.0 0.0 1.80 2031.0 313.9
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Network Design Table for SW

©1982-2020 Innovyze

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

1.007 34.849 0.835 41.7 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

1.007 89.79 7.90 70.530 1.111 0.0 0.0 0.0 2.03 80.7« 313.9
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Manhole Schedules for SW

©1982-2020 Innovyze

MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop

SW1 76.483 4.303 Open Manhole 2400 1.000 72.180 1200

SW2 75.660 3.624 Open Manhole 2400 1.001 72.036 1200 1.000 72.036 1200

SW2A 75.432 3.432 Open Manhole 2400 1.002 72.000 300 1.001 72.000 1200

SW9 73.648 1.459 Open Manhole 1800 2.000 72.189 300

SW10 74.611 2.572 Open Manhole 1800 2.001 72.039 300 2.000 72.039 300

SW3 75.066 3.136 Open Manhole 1500 1.003 71.930 300 1.002 71.930 300

2.001 71.950 300

SW5 75.038 4.268 Open Manhole 3000 1.004 70.770 1200 1.003 71.670 300

SW6 74.000 3.379 Open Manhole 3000 1.005 70.621 1200 1.004 70.621 1200

SW7 73.750 3.183 Open Manhole 3000 1.006 70.567 1200 1.005 70.567 1200

SW8 73.650 3.120 Open Manhole 3000 1.007 70.530 225 1.006 70.530 1200

Structure - (12) 72.000 2.305 Open Manhole 1200 OUTFALL 1.007 69.695 225

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)

SW1 385891.694 405532.699 385891.694 405532.699 Required

SW2 385868.961 405479.764 385868.961 405479.764 Required

SW2A 385863.496 405467.001 385863.496 405467.001 Required

SW9 385863.413 405427.284 385863.413 405427.284 Required

SW10 385857.560 405443.371 385857.560 405443.371 Required

SW3 385857.967 405455.748 385804.226 405478.222 Required

SW5 385804.226 405478.222 385804.226 405478.222 Required

SW6 385779.916 405423.878 385779.916 405423.878 Required
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Manhole Schedules for SW

©1982-2020 Innovyze

SW7 385773.002 405403.485 385773.002 405403.485 Required

SW8 385771.465 405387.615 385771.465 405387.615 Required

Structure - (12) 385737.676 405379.087 No Entry

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)
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PIPELINE SCHEDULES for SW

Upstream Manhole

©1982-2020 Innovyze

PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.000 o 1200 SW1 76.483 72.180 3.103 Open Manhole 2400
1.001 o 1200 SW2 75.660 72.036 2.424 Open Manhole 2400
1.002 o 300 SW2A 75.432 72.000 3.132 Open Manhole 2400

2.000 o 300 SW9 73.648 72.189 1.159 Open Manhole 1800
2.001 o 300 SW10 74.611 72.039 2.272 Open Manhole 1800

1.003 o 300 SW3 75.066 71.930 2.836 Open Manhole 1500
1.004 o 1200 SW5 75.038 70.770 3.068 Open Manhole 3000
1.005 o 1200 SW6 74.000 70.621 2.179 Open Manhole 3000
1.006 o 1200 SW7 73.750 70.567 1.983 Open Manhole 3000
1.007 o 225 SW8 73.650 70.530 2.895 Open Manhole 3000

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.000 57.670 400.5 SW2 75.660 72.036 2.424 Open Manhole 2400
1.001 13.884 385.7 SW2A 75.432 72.000 2.232 Open Manhole 2400
1.002 12.538 179.1 SW3 75.066 71.930 2.836 Open Manhole 1500

2.000 17.119 114.1 SW10 74.611 72.039 2.272 Open Manhole 1800
2.001 12.383 139.1 SW3 75.066 71.950 2.816 Open Manhole 1500

1.003 58.251 224.0 SW5 75.038 71.670 3.068 Open Manhole 3000
1.004 59.534 399.6 SW6 74.000 70.621 2.179 Open Manhole 3000
1.005 21.533 398.8 SW7 73.750 70.567 1.983 Open Manhole 3000
1.006 15.944 430.9 SW8 73.650 70.530 1.920 Open Manhole 3000
1.007 34.849 41.7 Structure - (12) 72.000 69.695 2.080 Open Manhole 1200

Surcharged Outfall Details for SW

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

1.007 Structure - (12) 72.000 69.695 70.000 1200 0

Datum (m) 69.695 Offset (mins) 0

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

10 1.000 30 1.000 50 1.000 70 1.000 90 1.000 110 1.000
20 1.000 40 1.000 60 1.000 80 1.000 100 1.000 120 1.000
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Surcharged Outfall Details for SW

©1982-2020 Innovyze

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

130 1.000 140 1.000 150 1.000 160 1.000 170 1.000 180 1.000

Simulation Criteria for SW

Volumetric Runoff Coeff 0.850 Additional Flow - % of Total Flow 0.000
Areal Reduction Factor 1.000 MADD Factor * 10m³/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60
Foul Sewage per hectare (l/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 2 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Summer
Return Period (years) 30 Cv (Summer) 0.850

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Storm Duration (mins) 30

Ratio R 0.355



Edge Consulting UK Page 6
Barton Arcade
Manchester
M3 2BH
Date 09/10/2025 10:40 Designed by phill
File SW 250929.mdx Checked by
XP Solutions Network 2020.1.3

Online Controls for SW

©1982-2020 Innovyze

Orifice Manhole: SW2A, DS/PN: 1.002, Volume (m³): 28.5

Diameter (m) 0.145 Discharge Coefficient 0.600 Invert Level (m) 72.000

Depth/Flow Relationship Manhole: SW8, DS/PN: 1.007, Volume (m³): 36.7

Invert Level (m) 70.530

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.120 9.3200 1.090 16.8200 2.070 15.8500 3.040 18.2900
0.240 13.8200 1.220 15.7300 2.190 16.2000 3.160 18.5500
0.360 16.5500 1.340 14.1400 2.310 16.5400 3.280 18.7900
0.490 17.8500 1.460 13.7600 2.430 16.8600 3.400 19.0300
0.610 18.0800 1.580 14.2300 2.550 17.1700 3.520 19.2600
0.730 18.0400 1.700 14.6700 2.680 17.4700
0.850 17.8800 1.820 15.0800 2.800 17.7600
0.970 17.5100 1.950 15.4700 2.920 18.0300
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Storage Structures for SW
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Cellular Storage Manhole: SW3, DS/PN: 1.003

Invert Level (m) 72.750 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 335.0 0.0 0.670 0.0 0.0
0.660 335.0 0.0
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for SW
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 2 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.356

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.000 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status OFF
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440
Return Period(s) (years) 2, 30, 100

Climate Change (%) 0, 0, 45

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

1.000 SW1 30 Winter 2 +0% 100/15 Summer 72.536
1.001 SW2 30 Winter 2 +0% 100/15 Summer 72.536
1.002 SW2A 30 Winter 2 +0% 2/15 Summer 72.531
2.000 SW9 15 Winter 2 +0% 30/120 Winter 72.234
2.001 SW10 15 Winter 2 +0% 30/60 Winter 72.095
1.003 SW3 15 Winter 2 +0% 30/60 Winter 72.073
1.004 SW5 120 Winter 2 +0% 30/60 Summer 71.397
1.005 SW6 120 Winter 2 +0% 30/60 Summer 71.388
1.006 SW7 120 Winter 2 +0% 30/30 Winter 71.382
1.007 SW8 120 Winter 2 +0% 2/15 Summer 71.376

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 SW1 -0.844 0.000 0.01 14.2 OK
1.001 SW2 -0.700 0.000 0.03 29.5 OK
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for SW
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1.002 SW2A 0.231 0.000 0.38 25.1 SURCHARGED
2.000 SW9 -0.255 0.000 0.05 4.8 OK
2.001 SW10 -0.244 0.000 0.06 4.6 OK
1.003 SW3 -0.157 0.000 0.46 20 32.2 OK
1.004 SW5 -0.573 0.000 0.02 34.6 OK
1.005 SW6 -0.433 0.000 0.02 28.6 OK
1.006 SW7 -0.385 0.000 0.02 22.1 OK
1.007 SW8 0.621 0.000 0.24 18.0 SURCHARGED

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for SW
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 2 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.356

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.000 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status OFF
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440
Return Period(s) (years) 2, 30, 100

Climate Change (%) 0, 0, 45

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

1.000 SW1 30 Winter 30 +0% 100/15 Summer 72.905
1.001 SW2 30 Winter 30 +0% 100/15 Summer 72.901
1.002 SW2A 30 Winter 30 +0% 2/15 Summer 72.892
2.000 SW9 120 Winter 30 +0% 30/120 Winter 72.704
2.001 SW10 120 Winter 30 +0% 30/60 Winter 72.704
1.003 SW3 120 Winter 30 +0% 30/60 Winter 72.704
1.004 SW5 120 Winter 30 +0% 30/60 Summer 72.689
1.005 SW6 120 Winter 30 +0% 30/60 Summer 72.689
1.006 SW7 120 Winter 30 +0% 30/30 Winter 72.688
1.007 SW8 120 Winter 30 +0% 2/15 Summer 72.688

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 SW1 -0.475 0.000 0.02 26.8 OK
1.001 SW2 -0.335 0.000 0.05 48.7 OK
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for SW
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1.002 SW2A 0.592 0.000 0.55 36.2 SURCHARGED
2.000 SW9 0.215 0.000 0.03 3.1 SURCHARGED
2.001 SW10 0.365 0.000 0.04 3.1 SURCHARGED
1.003 SW3 0.474 0.000 0.56 75 39.4 SURCHARGED
1.004 SW5 0.719 0.000 0.03 57.2 SURCHARGED
1.005 SW6 0.868 0.000 0.04 49.4 SURCHARGED
1.006 SW7 0.921 0.000 0.04 35.1 SURCHARGED
1.007 SW8 1.933 0.000 0.24 18.1 SURCHARGED

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded
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100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for SW
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 2 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.356

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.000 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status OFF
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440
Return Period(s) (years) 2, 30, 100

Climate Change (%) 0, 0, 45

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

1.000 SW1 60 Winter 100 +45% 100/15 Summer 75.352
1.001 SW2 60 Winter 100 +45% 100/15 Summer 75.352
1.002 SW2A 60 Winter 100 +45% 2/15 Summer 75.350
2.000 SW9 180 Winter 100 +45% 30/120 Winter 73.503
2.001 SW10 180 Winter 100 +45% 30/60 Winter 73.503
1.003 SW3 180 Winter 100 +45% 30/60 Winter 73.503
1.004 SW5 180 Winter 100 +45% 30/60 Summer 73.485
1.005 SW6 180 Winter 100 +45% 30/60 Summer 73.485
1.006 SW7 180 Winter 100 +45% 30/30 Winter 73.485
1.007 SW8 180 Winter 100 +45% 2/15 Summer 73.484

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 SW1 1.972 0.000 0.02 32.0 SURCHARGED
1.001 SW2 2.116 0.000 0.08 79.9 SURCHARGED
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100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for SW
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1.002 SW2A 3.050 0.000 1.02 67.4 FLOOD RISK
2.000 SW9 1.014 0.000 0.05 4.3 FLOOD RISK
2.001 SW10 1.164 0.000 0.05 3.9 SURCHARGED
1.003 SW3 1.273 0.000 0.64 143 44.9 SURCHARGED
1.004 SW5 1.515 0.000 0.04 72.1 SURCHARGED
1.005 SW6 1.664 0.000 0.05 58.3 SURCHARGED
1.006 SW7 1.718 0.000 0.04 38.2 FLOOD RISK
1.007 SW8 2.729 0.000 0.24 18.1 FLOOD RISK

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded


