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1.0  INTRODUCTION 

This Flood Risk Assessment (FRA) and Drainage Strategy Report has been prepared on behalf of Manchester University 

NHS Founda5on Trust in connec5on with a planning applica5on for the construc5on of an extension to the exis5ng A&E 

department building. The proposed site is located to the west of North Road, within the exis5ng Manchester Royal 

Infirmary site.  

The site is located within Flood Zone 1, with a total area of 0.486ha and therefore a Flood Risk Assessment (FRA) is not 

required. Despite this, all forms of flooding have been considered and a site-specific FRA for the proposed development 

site has been completed. 

This FRA has been prepared in accordance with the general requirements of the Na5onal Planning Policy Framework 

and the Technical Guidance to the Na5onal Planning Policy Framework, both published by the Department for 

Communi5es and Local Government.  This involves the iden5fica5on of flood risk to new development(s) on the site, 

the possible effect of this development on flood risk elsewhere and the inves5ga5on of the impact on the development 

as a result of increased sea levels, fluvial flows and larger pluvial events due to increased impermeable areas and 

climate change.   

The purpose of this report is to present a site-specific assessment of flood risk based on available informa5on, to 

iden5fy relevant flood levels affec5ng the site with respect to a par5cular probability of flooding. The flood levels 

iden5fied are dependent on the correctness of the current condi5ons, as stated in this report and the predic5on of 

future clima5c condi5ons implicit in the Na5onal Planning Policy Framework.  

For any size of storm event, the procedure will always yield a probability that the event will occur in any year, albeit the 

probability is smaller for larger events. The predicted storm event has a probability of occurrence in any year and the 

derived flood level has an associated probability of exceedance. This means that there is always a risk that property 

flooding could occur one or more 5mes in any year.  

Therefore, this report should not be interpreted or relied upon as providing a guarantee against flooding. There is 

always a residual risk that flooding will occur and it is not possible to predict a zero risk of flooding. 

In accordance with Na5onal Planning Policy Framework (NPPF) and the associated Technical Guidance document, flood 

risk must be assessed for all sources including 5dal (from the sea), fluvial (from rivers), pluvial (from land), 

groundwater, sewer and ar5ficial water bodies (e.g. reservoirs, canals, major water supply infrastructure etc.). 

 

More specifically, the development of any site must be carried out in such a way as to mi5gate any poten5al flood risk, 

both on and off site from all sources of flooding. 

The other purpose of this report is to present the surface water and foul water outline drainage strategies for the site 

which have been developed by the Alan Johnston Partnership. To demonstrate how the specific drainage requirements 

are to be met, the report should be read in conjunc5on with the relevant drawings and suppor5ng informa5on, 

included within the appendices. 

The drainage strategies outlined within this report, have been prepared in accordance with BS EN 752:2008 (Drain and 

sewer systems outside buildings), Sewers for Adop5on, Building Regula5ons Approved Document H (Drainage and 

waste disposal) and the Technical Guidance to the Na5onal Planning Policy Framework document (Department for 

Communi5es and Local Government, March 2012). 
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2.0  SITE DESCRIPTION 

The exis5ng site is situated to the west of North Road, within the exis5ng Manchester Royal Infirmary site and is located 

at Na5onal Grid reference SJ 85111 96319. The loca5on of the exis5ng site is illustrated in Appendix A and the extent of 

the area to which the applica5on relates is shown on the enclosed aerial photo, aDached in Appendix B. 

The exis5ng site covers a total area of 0.486ha and is a brownfield site. The site currently consists of exis5ng buildings, 

car park and hardstanding areas. 

The site is bounded to the north, south and west by exis5ng Manchester Royal Infirmary buildings and to the east, is 

bounded by the exis5ng highway Upper Brook Street. The site slopes generally from north to south with levels sloping 

from approximately 40.50mAOD in the north to approximately 39.90mAOD in the south. A topographic survey of the 

exis5ng site is aDached in Appendix C and an aerial photo is included in Appendix B to illustrate the site at the present 

day. 

 2.1  Geology  

An intrusive site inves5ga5on was completed in October 2018 by WSP and is contained within the WSP Ground 

Inves5ga5on Report, Project RED: Manchester Royal Infirmary, 70048625-11173(1). The site inves5ga5on report 

indicates that the underlying strata consists of made ground to a maximum recorded depth of 2.10mbgl, which is 

underlain by Glacial Till deposits comprising mainly of silty clays to a maximum recorded depth of 12.00mbgl. This is 

then underlain by bedrock, comprising of mudstone, to a maximum recorded depth of 15.80mbgl. 

This is supported by the informa5on taken from the Bri5sh Geological Survey (BGS) 1:50,000 Bedrock geology maps. 

These show that the site has superficial deposits comprising of Glacial Till deposits, with the bedrock reported to be 

of the Manchester Marls Forma5on comprising of mudstone. 

 2.2  Hydrogeology 

The Environment Agency groundwater maps show that the superficial deposits are classified as Secondary 

undifferen5ated strata. These are defined as areas where it has not been possible to aDribute either category A or B 

to a rock type, respec5vely. In most cases this is due to the variable characteris5cs of the rock type. The bedrock is 

classified as a Secondary B Aquifer, defined as an area with predominantly lower permeability layers which may 

store and yield limited amounts of groundwater due to localised features such as fissures, thin permeable horizons 

and weathering. 

The Environment Agency groundwater maps also indicate that the development site is not situated within a 

groundwater Source Protec5on Zone (SPZ) but is very close to being located with a SPZ III Zone. Groundwater 

monitoring was undertaken as part of the WSP Ground Inves5ga5on Report and this indicates that groundwater 

was recorded between 1.50mbgl and 2.50mbgl but the report then states that the groundwater encountered is 

likely to be perched water rather than the groundwater table. 

 2.3  Hydrology 

The development site is situated in the direct catchment of the River Medlock, which is located approximately 

1.3km north-west of the site. The site is located is located within Flood Zone 1 which is categorized by the 

Environment Agency as land assessed as having less than a 1 in 1,000 annual probability of river flooding (1% – 

0.1%). Therefore, the site is an area iden5fied by the Environment Agency as at low risk of flooding from rivers and 

streams. 
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3.0  PROPOSED DEVELOPMENT 

The proposed development is spilt across 3no. separate sites, which include with the area to the east of the exis5ng 

building, the area to the north-east of the exis5ng building and the area to the north-west of the exis5ng building. The 

area to the east of the exis5ng building covers a total area of 0.320ha and will include the extension to the exis5ng A&E 

department building and also amendments to the exis5ng car parking areas to the east of North Road.  

The other two site areas to the north-east and north-west of the exis5ng building currently consist of exis5ng car 

parking areas. These two sites will remain as car parking areas with only minor amendments such as 

resurfacing/making good to be completed within these two areas. Therefore, it is envisaged that these two areas will 

con5nue to drain as per the exis5ng scenario and as such will not be included within the remainder of this report.  

Therefore, only the building extension site area to the east of the exis5ng building will be considered throughout the 

remainder of this report. To enable a viable scheme, the proposed site levels are constrained by the exis5ng 

developments and highways surrounding the site, therefore the site levels are likely to remain similar to the exis5ng. 

The proposed site plan is aDached in Appendix D.  

 

4.0  PLANNING POLICY 

The Na5onal Planning Policy Framework (NPPF) sets out the Government’s policy on mee5ng the challenges of climate 

change, flooding and coastal change. The NPPF states that: 

“Planning plays a key role in helping shape places to secure radical reduc5ons in greenhouse gas emissions, minimising 

vulnerability and providing resilience to the impact of climate change, and suppor5ng the delivery of renewable and 

low carbon energy and associated infrastructure. This is central to the economic, social and environmental dimensions 

of sustainable development.  Local planning authori5es should adopt proac5ve strategies to mi5gate and adapt to 

climate change taking full account of flood risk, coastal change and water supply and demand considera5on.”  

This Flood Risk Assessment proposes recommenda5ons to facilitate the proposed development so that it takes into 

account flood risk at all stages of the development. 

4.1  Sequential Test  

Based on the sites loca5on, within Flood Zone 1, the Sequen5al Test is not required. Therefore, the development is 

deemed appropriate, in Flood Zone 1 and a sequen5al test is not required. 

4.2  Exception Test  

NPPF classifies the development (Hospital) as a ‘More vulnerable’ development but as the site is located within 

Flood Zone 1, the development is deemed appropriate according to NPPF and therefore the Excep5on Test is not 

required. 

 

5.0  FORMS OF FLOODING 

The Technical Guidance to the Na5onal Planning Policy Framework requires all forms of flooding to be considered. 

5.1  Flooding from Rivers  

The Flood Risk map is included as Appendix E. 

As can be seen from the Flood Risk map, the en5re site is located within Flood Zone 1 and therefore, the site is 

located in Flood Zone 1 with a chance of flooding of less than 0.1% (or 1 in 1000).  

The nearest surface water feature is understood to be an unnamed culverted river (poten5ally Corn Brook) located 

approximately 440m north-west of the site, with the nearest designated main river being the River Medlock which is 

located approximately 1.30km north-west of the site. 

Despite this, the risk of flooding to the new development from rivers is considered to be low. 
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5.2  Flooding from the Sea  

The site is not at risk of flooding from the sea.  The lowest level of the site is approximately 39.90mAOD, i.e. well 

above 5dal flood levels. 

5.3  Flooding from Land 
Intense rainfall, oRen of short dura5on, that is unable to soak into the ground or enter drainage systems can run 

quickly off land and result in local flooding. 

The Surface Water Flooding map is included in Appendix E. It can be seen from the map that the en5re site is 

classified as having a low and very low risk of surface water flooding. As such, the risk of flooding from overland 

flows due to surface water flooding is considered to be low.  

Therefore, the risk of flooding from overland flows due to surface water flooding is considered to be low and as such 

the overall site is considered to be at low risk of flooding from surface water/surrounding land.  

5.4  Flooding from Groundwater  

The Groundwater Flooding Map contained within the Manchester City, Salford City and Trafford Councils Level 2 

Hybrid Strategic Flood Risk Assessment (SFRA) Report indicates that the site is in an area which is not at risk of 

groundwater flooding.  

This is supported by the WSP Ground Inves5ga5on Report which has indicated that groundwater monitoring only 

encountered perched water between depths of 1.50mbgl and 2.50mbgl, with no groundwater table encountered to 

depths of up to 15.80mbgl. 

As such, due to the lack of the groundwater table encountered by the site inves5ga5on and the Groundwater 

Flooding Map indica5ng that the site is not at risk of groundwater flooding, it is envisaged that the site has a 

negligible risk of groundwater flooding. Therefore, the site is considered to be at low risk of flooding from 

groundwater. 

5.5  Flooding from Sewers 
A record of historic public sewers surrounding and serving the development site has been obtained and this is 

included in Appendix F. As can be seen from the public sewer map, there are no exis5ng public sewers located 

within the site boundary with the only nearby public sewers located within the surrounding highways. However, as 

can be seen from the exis5ng u5li5es survey, aDached in Appendix G, the site is currently served by exis5ng private 

sewers.  

Therefore, due to the lack of public sewers within the proposed site and the fact that the proposed drainage 

networks for the site will be suitably designed, leads to the conclusion that the site itself is considered to have a low 

risk of flooding from sewers. 

5.6  Flooding from Reservoirs, Canals and Other Artificial Sources  

The Reservoir Flood Risk map is included in Appendix E and the closest ar5ficial waterbody or reservoir is 

Audenshaw Reservoir which is located approximately 5.8km east of the site. As such, it can be seen from the map 

that the site is not at risk of flooding from reservoirs, canals or other ar5ficial sources.  

Therefore, the proposed development has a low risk of flooding from reservoirs, canals and other ar5ficial sources. 
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6.0  DEVELOPMENT AND DRAINAGE STRATEGY 
 

 6.1  Effect of Development on Flood Risk 

The exis5ng site covers a total area of 0.320ha and currently consists of part of the exis5ng hospital building, the 

exis5ng access road, North Road and adjacent car parking area to the east of North Road. The pre and post 

development impermeable areas have been assessed and are indicated on the aDached drawing in Appendix H. The 

comparison between the pre and post development impermeable areas is also summarised below; 

 

 

 

As can be seen from the pre and post development impermeable areas drawing, aDached in Appendix H, only minor 

amendments such as repain5ng and/or resurfacing is to be completed on the North Road area and the exis5ng car 

parking area to the east of North Road. As such, it is envisaged that these areas will con5nue to drain as per the 

exis5ng scenario and therefore this 0.091ha area is to be excluded from the pre and post development 

impermeable areas calcula5ons. 

As can be seen from the summary table above, the introduc5on of the proposed buildings and associated hard-

standing areas will slightly increase the impermeable area across the site. This increase in the impervious area 

within the proposed site will lead to a slight increase in the;  

• Volume of surface water ponding on the site.  

• Volume of surface water runoff leaving the site or discharging into surrounding areas. 

• Peak discharge rate from the site. 

Accordingly, drainage systems are needed to drain the foul and surface water flows arising from the proposed 

development.  Where possible, any exis5ng drainage networks should be u5lised. Appropriate design and 

construc5on of these systems as set out in Sec5on 6.3 should ensure that there is no increase in offsite flood risk 

that would otherwise impact downstream areas. 

 6.2  Existing Drainage Systems 

As can be seen from the public sewer map, aDached in Appendix F, there are no exis5ng public sewers located 

within the proposed development site area. The only nearby public sewers are the 790mm x 620mm brick public 

combined water sewer located to the east of the site on Upper Brook Street and the 825mm x 600mm brick public 

combined water sewer located to the north of the site on GraRon Street. 

Despite this, the exis5ng u5li5es survey drawing, aDached in Appendix G, shows that the exis5ng site is currently 

served by private drainage networks. A CCTV survey was also undertaken by Lanes Group in December 2018 and it 

proves that the exis5ng site is currently drained via private drainage networks. Extracts from the CCTV survey report 

is aDached in Appendix I. 

To enable the construc5on of the proposed development it is envisaged that the exis5ng private drainage networks 

will need to be diverted or abandoned, where possible. As the exis5ng private drainage serves the remainder of the 

exis5ng hospital building and surrounding areas outside of the site boundary it is envisaged that the exis5ng 

drainage will need to be diverted to ensure the areas surrounding the development site will con5nue to be served 

by the private drainage. 

 

 

 

 

Total Development 

Site Area (ha) 

Exis'ng Impermeable 

Area (ha) 

Proposed Impermeable 

Area (ha) 

0.320 0.205 0.209 
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 6.3  Proposed Drainage Strategy 

As outlined above in sec5on 6.1, where required drainage systems are needed to drain the foul and surface water 

flows arising from the proposed development. The proposed drainage systems must ensure that there is no increase 

in offsite flood risk that would otherwise impact downstream areas. 

6.3.1 Surface Water Drainage 

The Building Regula5ons - Approved Document H (2002) details a hierarchy of poten5al methods for disposing of 

surface water as shown below in order of preference: 

• Discharge via infiltra5on 

• Discharge to watercourse 

• Discharge to sewer 

Considering the hierarchy above, the surface water network for the proposed development should infiltrate 

where possible. Even though the WSP Ground Inves5ga5on did not undertake any BRE365 complaint infiltra5on 

tests it has indicated that the site is underlain by made ground which is in turn impermeable clay superficial 

deposits. This is highlighted by the fact that the site inves5ga5on report iden5fies the groundwater as perched 

water above and within the impermeable clay strata. 

This coupled with the lack of space across the site and the fact that Building Regula5ons Part-H states that no 

infiltra5on should take place within 5m of a building or highway, leads to the conclusion that infiltra5on is not 

suitable for the proposed development. 

As the underlying impermeable clay strata and Building Regula5ons restric5ons have ruled out the use of 

infiltra5on, the inten5on for the development would be to discharge to watercourse. The nearest watercourse is 

understood to be an unnamed culverted river (poten5ally Corn Brook) located approximately 440m north-west 

of the site, with the nearest designated main river being the River Medlock which is located approximately 

1.30km north-west of the site. Therefore, due to the distance through developed third-party land, discharging to 

watercourse has been deemed imprac5cal.  

As such, the only prac5cal solu5on for the discharge of the surface water is discharge to public sewer. As 

indicated within Sec5on 6.2, the only nearby public sewers are located within the highways surrounding the 

exis5ng hospital site. As such, it is envisaged that the surface water runoff from the proposed development will 

discharge to the exis5ng private surface water drainage which currently serves the proposed development. 

While every effort to u5lise any suitable exis5ng systems should be made, the drainage systems should be 

designed to suit the proposed site layout and topography which aims to provide an efficient design.  

In line with Sewers for Adop5on (7th Edi5on), the requirements for the design of a new surface water drainage 

systems are as follows: 

• Below ground piped drainage to be sized to accommodate the 1 in 2 year (50% AEP) design storm without 

surcharge. 

• System to be designed not to flood any part of the site in a 1 in 30 year (3% AEP) design storm. 

• For events in exceedance of the 1 in 30 year design storm and up to and including the 1 in 100 year event, 

site drainage and topography should be designed where prac5cable to route surface water run-off away 

from buildings to safe above-ground storage areas on site, thereby preven5ng this run-off from leaving 

the site and increasing flood risk elsewhere. 

For each design case described above, the design storm is the cri5cal storm dura5on for the site condi5ons. In 

the case of the 1 in 100 year design storm, a 40% increase in the peak rainfall intensity is applied to allow for the 

es5mated worst case impacts of climate change.  This is in accordance with new advice, issued by the 

Environment Agency, which updates previous climate change allowances outlined in the Na5onal Planning Policy 

Framework. 
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Therefore, suitable systems of below ground drainage will be required to contain as a minimum requirement, 

the 1 in 30 year event.  Addi5onally, any surface water run-off from events that exceed the design capacity of 

the new drainage system, up to and including the 1 in 100 year (+40%) event, will be retained on-site in safe 

storage areas. 

As the site area consists mainly of pedestrianised areas and roof areas, the risk of pollu5on has been deemed to 

be minimal and therefore in line with the requirements of Pollu5on Preven5on Guidelines 3 (PPG3), no 

measures to prevent oil and other contaminants being passed forward to the exis5ng private surface water 

sewer are required. 

In line with common prac5ce, it is proposed the surface water discharge from the proposed development should 

mimic that from the exis5ng site.  

It is envisaged that a minimum 50% beDerment on the exis5ng surface water brownfield runoff rate is to be 

applied, in line with Sec5on 3.4.1 of the Manchester City, Salford City and Trafford Councils Level 2 Hybrid SFRA 

User Guide. 

Therefore, an assessment of the exis5ng surface water run-off from the brownfield site has been completed 

using a simple three pipe network modelled in Micro Drainage. For the exis5ng 0.320ha site, using the exis5ng 

impermeable area of 0.205ha, an exis5ng 2-year return period brownfield discharge rate of 32.0 L/s was 

generated. The brownfield runoff assessment is aDached in Appendix J. 

As such, applying a 50% reduc5on to comply with the Manchester City, Salford City and Trafford Councils Level 2 

Hybrid SFRA User Guide, the maximum surface water discharge rate for the site is 16.0 L/s. This maximum 

discharge rate should be applied to all rainfall events up to and including the 1 in 100 year return period plus 

40% climate change design storm. 

Using a total post development area of 0.209ha at the restricted discharge rate of 16.0 L/s, for the 1 in 100 year 

+ 40% return period design storm, a storage volume of 49.3m3 is required. The preliminary storage es5mate is 

aDached in Appendix K. 

Manchester City Council (Lead Local Flood Authority) have been contacted regarding the maximum surface 

water discharge rate from the proposed development and they have indicated that a 50% beDerment on the 

exis5ng brownfield discharge rate would be acceptable. The LLFA correspondence is aDached in Appendix L. As 

the drainage proposals do not discharge to or affect any United U5li5es assets, it is envisaged that no discussions 

with United U5li5es is required. 

As outlined below, all SuDS techniques have been considered and comments made on their suitability for this 

proposed development; 

 

 

 

 

 

 

 

Given the lack of available space on the proposed site and the fact that the exis5ng private drainage networks 

will need to be diverted, it is envisaged that the only available space to locate the aDenua5on storage is below 

the hardstanding area and North Road, to the east of the proposed building extension.  

As such, it is proposed that the surface water drainage will mimic the exis5ng private drainage by collec5ng and 

conveying the runoff from the proposed development from south to north, where it will be restricted via a 

SuDS Technique Suitable? Reasoning 

Green Roof  Unsuitable due to minimal available roof space. 

Rainwater Harves5ng  Imprac5cal due to minimal roof area available. 

Basins, Ponds or Swales  Unsuitable due to lack of available space. 

Filter Strips  Unsuitable due to impermeable strata. 

Infiltra5on Techniques  Unsuitable due to impermeable strata. 

Permeable Surfaces  
Unsuitable due to impermeable strata and lack 

of available areas. 

Tank / Oversized Pipe Systems  Suitable and incorporated. 
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vortex flow control chamber, prior to discharging into the exis5ng private surface water drainage network to the 

north of the proposed building extension. 

As outlined previously, the surcharged runoff is to be stored within a below ground cellular aDenua5on tank, 

which is to be located below the hardstanding area and North Road, to the east of the proposed building 

extension.  

Due to the lack of available above ground storage areas and the cri5cal nature of the required access to the 

extension building, the proposed drainage network and below ground cellular aDenua5on tank should be 

suitably sized to prevent any flooding for all rainfall events up to and including the 1 in 100 year return period 

plus 40% climate change design storm. 

The surface water drainage strategy and SuDS solu5ons outlined above are all subject to detailed drainage 

design and LLFA approvals. It is also subject to change, dependent upon the final site layout and levels. The 

surface water drainage proposals and discharge rates should be confirmed via detailed discussions with the Lead 

Local Flood Authority prior to the commencement of any works. 

6.3.2 Foul Water Drainage 

Foul water drainage disposal is set out in Part H of the Building Regula5ons in order of priority the preferred 

methods are; 

1. Public sewer  

2. Sep5c tank  

3. Cesspool. 

The foul water system shall be designed in accordance with;  

• BS EN 752:2017 (Drain and sewer systems outside buildings)  

• Sewers for Adop5on (7th Edi5on)  

• Technical Guidance to the Na5onal Planning Policy Framework document (Department for Communi5es 

and Local Government, March 2012). 

• BS EN 12056-2:2000 (Drainage systems inside buildings)  

• Building Regula5ons Approved Document H, Drainage and waste disposal. (Office of the Deputy Prime 

Minister, December 2010). 

It is an5cipated that the foul water from all areas will discharge at an unrestricted rate into the surrounding 

private foul water sewers. As such, it is an5cipated that the foul water from the proposed building extension will 

discharge at unrestricted rates into the exis5ng private foul water sewers or any proposed diversions, at the 

nearest possible connec5on point.  

Therefore, the proposed foul water drainage will mimic the exis5ng, with the proposed foul water from the 

building extension being collected and conveyed to the exis5ng private foul water sewers or any proposed 

diversions, where it will discharge at unrestricted rates into the nearest possible connec5on point. As such, it is 

envisaged that there will be mul5ple connec5ons into the exis5ng private foul water sewers from the proposed 

building extension. 

As with the surface water drainage strategy, the foul water drainage strategy outlined above is subject to change 

and is dependent upon detailed drainage design and LLFA approvals, in addi5on to the finalised site layout and 

levels. The foul water drainage strategy and unrestricted discharge rates should also be confirmed via detailed 

discussions with the Lead Local Flood Authority prior to the commencement of any works. 
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7.0  FUTURE MANAGEMENT & MAINTENANCE 

The proposed drainage solu5on uses SUDS techniques in accordance with the CIRIA SUDS Manual C753. The surface 

water run-off from the proposed development is to be restricted using a vortex flow control device and the aDenuated 

run-off is stored using a cellular aDenua5on tank. 

It is envisaged that the following components have been or will be included within the drainage strategy for the 

proposed development: 

• Inspec5on chambers, manholes and catchpits. 

• Pipes. 

• Drainage channels and gullies. 

• Vortex flow control device. 

• Cellular aDenua5on tank. 

 

A suitable maintenance strategy should be adopted to ensure the drainage network is cleaned regularly and the rou5ne 

maintenance and cleansing regime should be documented. It is assumed that the proposed drainage will remain private 

and therefore maintenance of the surface and foul water drainage systems will be the responsibility of an on-site 

facili5es management team or the end user. 

As such, the maintenance of the specified SuDS should be included within the developments Opera5on and 

Maintenance Manual and should be detailed in accordance with the CIRIA SuDS Manual C753, as per the opera5on and 

maintenance guidance outlined below. 

7.1  General Maintenance & Inspection Requirements 

• No work shall be carried out on the drainage system without permission from a nominated person, who has 

access to informa5on/a working knowledge of the system. 

• Maintenance/inspec5on work shall be carried out in a safe/planned manner. 

• All work is to be carried out by competent persons suitably trained and equipped in accordance with current 

statutory safe working policies. 

• Entry into confined spaces shall be kept to a minimum and be restricted to suitably qualified/equipped persons 

working in accordance with current statutory safe working policies. 

• Drainage systems shall be inspected on a regular basis or should any problems be suspected. Any 

debris/defects discovered shall be recorded and a programme of cleaning/ repair ini5ated. Urgent 

repairs/cleaning shall be ac5oned as soon as prac5cable.  

• It is recommended that the drainage system is inspected as a minimum twice a year, with the system also 

being inspected aRer any major storm event. 

• Clearing of the drainage system can be achieved by a number of methods depending on the nature of the 

work; 

o Rodding – Manual/Mechanical with flexible rods. 

o JeVng – High pressure water jeVng. 

o Plunging. 
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7.2  Inspection Chambers, Manholes and Catchpits 

The appropriate health and safety equipment must be used when accessing manholes/catchpits. Confined space 

cer5ficates must be held by any personnel entering a manhole and the appropriate permits should be obtained 

from the Maintenance Manager prior to any access. The following opera5ons should be carried out annually. 

• Covers of inspec5on chambers and manholes shall be removed and the sides, benchings and channels cleared. 

• Accumulated deposits of silt in inspec5on chambers, catchpits and manholes shall be removed. Any traps shall 

then be plunged and thoroughly flushed out with clean water. This should be completed in Autumn, aRer leaf 

fall. 

• Main and branch drains shall be cleared as required and aRerwards be flushed with clean water. Any 

obstruc5ons found shall be removed and not flushed down the system. 

• Covers of inspec5on chambers, manholes and catchpits shall be replaced, bedded in suitable grease or other 

sealing material as required and bolted/locked down as appropriate. Missing bolts and broken items shall be 

replaced in accordance with the manufacturer’s details. 

7.3  Pipes 

Regular inspec5on and maintenance is important to iden5fy areas which may have become obstructed/clogged and 

may not be draining correctly, as failure to do so would expose the development to a greater level of flood risk. 

Pipes are proprietary products and therefore the materials used can vary across the site. As such, where used the 

manufacturer’s recommenda5ons should be followed. Access for maintenance of the pipes is provided through 

inspec5on chambers and manholes. The below table sets out the maintenace schedule for the pipe components of 

the proposed drianage systems. 

 

 

 

 

Maintenance Schedule Required Ac'on Typical Frequency 

Regular Maintenance 

Inspect for evidence of poor opera5on via water 

levels. If required take remedial ac5on. 

Monthly for 3 months, then 

six-monthly intervals. Also, 48 

hours aRer large storms. 

Check and remove large debris and/or vegeta5on 

growth near pipe runs. 
Monthly or as required. 

Remedial Ac5ons 

Rod through poorly performing runs as ini5al 

remedia5on. 
As required. 

If con5nued poor performance jet and CCTV 

survey poorly performing runs. 
As required. 

Seek advice as to remedia5on techniques 

suitable for the type of performance issue. 

As required, if above ac5ons 

do not improve performance. 

Monitoring 

Ini5al Inspec5on should be provided as post 

construc5on CCTV survey. 
N/A 

Inspect/check all inlets, outlets and overflows to 

ensure they are in good condi5on and opera5ng 

as designed. 

Monthly for 3 months, then 

six-monthly intervals. Also, 48 

hours aRer large storms. 
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7.4  Drainage Channels and Gullies 

Channels and gullies should be inspected and cleaned in accordance with the manufacturer’s details. Channel units 

can be cleaned through the use of a high-pressure hose; this can be fed into the channel system through access 

units strategically placed along the channel run. The throat sec5on of channel units should be kept clear at all 5mes 

to ensure uninterrupted flow of surface water into the drainage channel and any debris within the throat should be 

removed. 

Locking bolts should be replaced and sufficiently 5ghtened, taking care that the bolt heads do not stand above the 

top surface of the cover or grate. If covers are allowed to move within their frame, this may cause damage to the 

frame or sea5ng. The below stable sets out the maintenace schedule for the drainage channel and gullies 

components of the proposed drianage systems. 

 

 

7.5  Vortex Flow Control Device 

Regular inspec5on and maintenance is important to iden5fy if the vortex flow control device has become 

obstructed/clogged and may not be func5oning correctly, as failure to do so would expose the development to a 

greater level of flood risk. 

Vortex flow control devices are proprietary products and therefore can vary from manufacturer to manufacturer. As 

such, where used the manufacturer’s recommenda5ons should be followed. 

• Normally, liDle maintenance is required as there are generally a vortex flow control device has no moving 

parts. 

• If blockages occur they tend to do so at the intake of the vortex flow control device. 

• Vortex flow control devices are generally fiDed with a pivo5ng by-pass door, which allows the manhole 

chamber to be drained down should blockages occur.  

• The smaller type conical units, below the minimum recommended size, are also supplied with roding facili5es 

or vortex suppressor pipes as standard. 

• Following installa5on of the vortex flow control device it is vitally important that any extraneous material i.e. 

Building materials are removed from the unit and the chamber. 

• ARer the system is made live, it is recommended that each unit be inspected monthly for three months and 

thereaRer at six monthly intervals with hose down if required. Units should also be inspected within 48 hours 

aRer large storms. 

Maintenance Schedule Required Ac'on Typical Frequency 

Regular Maintenance 

LiDer and debris removal. Monthly or as required. 

Check and remove large debris and/or vegeta5on 

growth near pipe runs. 
Monthly or as required. 

Inspect for evidence of poor opera5on and/or 

weed growth. If required take remedial ac5on. 

Inspect silt accumula5on rates and establish 

appropriate brushing frequencies. 

Monthly for 3 months, then 

six-monthly intervals. Also, 48 

hours aRer large storms. 

Remedial Ac5ons 

Inspect access/outlet boxes and rod through 

poorly performing channels and outlets as ini5al 

remedia5on. 

As required. 

Seek advice as to remedia5on techniques 

suitable for the type of performance issue. 

As required, if above ac5ons 

do not improve performance. 

Monitoring 
Ini5al Inspec5on including channel outlet boxes 

and gully sumps. 

Monthly for 3 months, then 

six-monthly intervals. Also, 48 

hours aRer large storms. 



220-096 - Project Red, Manchester Royal Infirmary 

Page 15 

7.6  Cellular Attenuation Tank 

Regular inspec5on and maintenance is important to iden5fy if the inlets/outlets have become obstructed/clogged 

and may not be func5oning correctly, as failure to do so would expose the development to a greater level of flood 

risk. The maintenance requirements for cellular aDenua5on tanks are outlined within Table 21.3 of the CIRIA SUDS 

Manual C753. An extract of that table is given below to set out the maintenace schedule for the cellular aDenua5on 

tank component of the proposed drianage systems. 

 

It should be noted that the Main Contractor should provide a Verifica5on Report, including photographic evidence, to 

demonstrate that the drainage has been constructed as per the design drawings. As-built drawings should as be 

supplied by the Main Contractor, where the construc5on of the drainage varies from the design construc5on status 

drawings. 
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8.0  CONCLUSIONS 
 

• The site is located within Flood Zone 1 and therefore is classified as having a low probability of flooding from rivers 

or sea. The site is also at a low risk of flooding from surface water flows and all other sources. 

 

• An intrusive site inves5ga5on has been completed but this does not include BRE365 compliant infiltra5on tests. 

However, the site inves5ga5on has indicated that the site is underlain by made ground which is in turn 

impermeable clay superficial deposits. This is highlighted by the fact that the site inves5ga5on report iden5fies the 

groundwater as perched water above and within the impermeable clay strata.  

 

• Therefore, due to the impermeable clay stratum and Building Regula5ons restric5ons indica5ng that no infiltra5on 

should take place within 5m of a building or highway, infiltra5on is not considered to be viable across the site and 

therefore BRE365 infiltra5on tests are not required. This should be confirmed via detailed discussions with the 

LLFA. 

 

• The nearest watercourse is understood to be an unnamed culverted river (poten5ally Corn Brook) located 

approximately 440m north-west of the site, with the nearest designated main river being the River Medlock which 

is located approximately 1.30km north-west of the site. Therefore, due to the distance through developed third-

party land, discharging to watercourse has been deemed imprac5cal. As such, the only prac5cal solu5on for the 

discharge of the surface water is discharge to public sewer. 

 

• The only nearby public sewers are located within the highways surrounding the exis5ng hospital site. As such, it is 

envisaged that the surface water runoff from the proposed development will discharge to the exis5ng private 

surface water drainage which currently serves the proposed development. 

 

• It is envisaged that a minimum 50% beDerment on the exis5ng surface water brownfield runoff rate is to be 

applied, in line with Sec5on 3.4.1 of the Manchester City, Salford City and Trafford Councils Level 2 Hybrid SFRA 

User Guide. 

 

• Therefore, an assessment of the exis5ng surface water run-off from the brownfield site has been completed using 

a simple three pipe network modelled in Micro Drainage. For the exis5ng 0.320ha site, using an exis5ng 

impermeable area of 0.205ha, an exis5ng 2-year brownfield discharge rate of 32.0 L/s was generated. 

 

• As such, applying a 50% reduc5on to offer improvement and comply with the Manchester City, Salford City and 

Trafford Councils Level 2 Hybrid SFRA User Guide, the maximum surface water discharge rate for the site as a 

whole is 16.0 L/s. 

 

• The exis5ng u5li5es survey drawing and the CCTV survey, undertaken by Lanes Group in December 2018, prove 

that the exis5ng site is currently drained via private drainage networks. 

 

• To enable the construc5on of the proposed development it is envisaged that the exis5ng private drainage 

networks will need to be diverted or abandoned, where possible. As the exis5ng private drainage serves the 

remainder of the exis5ng hospital building and surrounding areas outside of the site boundary it is envisaged that 

the exis5ng drainage will need to be diverted to ensure the areas surrounding the development site will con5nue 

to be served by the private drainage. 

 

• It is an5cipated that the proposed surface water drainage will mimic the exis5ng private drainage by collec5ng and 

conveying the surface water runoff from the proposed development from south to north, where it will be 

restricted via a vortex flow control chamber, prior to discharging into the exis5ng private surface water drainage 

network to the north of the proposed building extension. 

 

• As the surface water discharge is to be restricted, the surface water runoff will surcharge the proposed drainage 

network. Due to a lack of available open space it is envisaged that the required aDenua5on storage will be 

provided in the form of a below ground cellular aDenua5on tank, which is to be located below the hardstanding 

area and North Road, to the east of the proposed building extension. 
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• Due to the lack of available above ground storage areas and the cri5cal nature of the required access to the 

extension building, the proposed drainage network and below ground cellular aDenua5on tank should be suitably 

sized to prevent any flooding for all rainfall events up to and including the 1 in 100 year return period plus 40% 

climate change design storm. 

 

• To achieve this a preliminary storage es5mate has been completed. Using a total post development area of 

0.209ha at the restricted discharge rate of 16.0 L/s, for the 1 in 100 year + 40% return period design storm, a 

storage volume of 49.3m3 is required to prevent any flooding for all rainfall events up to and including the 1 in 100 

year return period plus 40% climate change design storm. 

 

• The surface water drainage strategy and SuDS solu5ons are all subject to detailed drainage design and LLFA 

approvals. It is also subject to change, dependent upon the final site layout and levels. The surface water drainage 

proposals and discharge rates should be confirmed via detailed discussions with the Lead Local Flood Authority 

prior to the commencement of any works. 

 

• It is an5cipated that the foul water from all areas will discharge at an unrestricted rate into the surrounding 

private foul water sewers. As such, it is an5cipated that the foul water from the proposed building extension will 

discharge at unrestricted rates into the exis5ng private foul water sewers or any proposed diversions, at the 

nearest possible connec5on point. 

 

• The foul water drainage strategy is also subject to change and is dependent upon detailed drainage design and 

LLFA approvals, in addi5on to the finalised site layout and levels. The foul water drainage strategy and 

unrestricted discharge rates should also be confirmed via detailed discussions with the Lead Local Flood Authority 

prior to the commencement of any works. 

 

• Manchester City Council (Lead Local Flood Authority) have been contacted regarding the maximum surface water 

discharge rate from the proposed development and they have indicated that a 50% beDerment on the exis5ng 

brownfield discharge rate would be acceptable. As the drainage proposals do not discharge to or affect any United 

U5li5es assets, it is envisaged that no discussions with United U5li5es is required. Detailed discussions must be 

undertaken with the LLFA to confirm their acceptance of the proposed drainage strategy. 
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Appendix A  Site Location Plan 
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Appendix B  Aerial Photo 
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Appendix C  Topographic Survey 
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Appendix D  Proposed Site Plan 
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Appendix E  Flood Risk Maps 
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Appendix F  Historic Public Sewer Map 
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Appendix G  Existing Utilities Survey Drawing 
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Appendix H  Pre & Post Development Impermeable Areas Drawing 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



40
.0

0

40.02

39
.9

9

40.48

40
.66

40
.5

5
40

.7
5

40.42

40
.5

9
40

.3
4

40
.0

8
40

.0
7

40.62 40.34

40.45
40.45 40.43

40.41
40.39 40.36

40.35
40.36 40.30

40.29
40.25 40.22

40.19 40.18 40.13 40.1440.15 40.12
40.07 40.11 40.06

40.0640.05 40.03 40.0240.01 39.94
39.97

40.00 40.05

40
.1

2

40
.0

4
40

.0
6

40
.0

6

40.53
40.68 40.36

40.77 40.75 40.82
40.63

40.90
40.85

40.85
40.8440.8640.86

40.58

40.51

40.35 40.24 40.11 40.03 39.97 39.90 39.96 40.16

40.0640.06

40.03 40.03 40.02 40.02

39.94

39
.9

4
39

.9
4

39
.9

6

40.1340.03

40
.0

2

40.0440.15

CL
40

.1
2

CL
40

.5
1

CL
40

.1
2

40
.2

7

40
.2

5

CL
40

.2
5

CL
40

.7
6

CL
40

.7
4

CL
40

.1
7

CL
40

.7
0 CL

40
.6

9

CL
40

.6
6

40
.3

3

40.39

40.52

40.57

40.61

40.62

40.68

40
.8

1
40

.5
5

40.53 40
.5

3

40.73 40.63 40.55
40.55

40.53

40.54 40.56

40
.3

8

40
.3

8

40.65 40.70
40.69

40.63 40.63 40.68 40.70
40.75

40.78 40.80

40
.83

40
.6

4
40

.2
5

40.0139
.9

9

39
.9

9

39.98 39.99
40.07 40.05

40
.0

8

40
.0

9

40.82

40
.7

4
40

.4
1

40.32

40
.3

8
40

.7
5

40.1640.03

40.11

40
.0

9

40.76

40
.8

7
40

.7
5

40
.4

5
40

.3
9

40
.4

1

CL
40

.4
3

CL
40

.6
2

40
.4

0

CL
40

.5
5

CL
40

.1
1

CL
40

.7
9

CL
40

.0
1

40
.0

9
40

.0
8

CL
39

.9
9

CL
39

.9
8

CL
39

.9
7

39
.8

8

CL
39

.8
9

CL
40

.0
1CL

40
.0

5

CL
40

.0
0

40
.0

1

40
.0

3

39
.8

3

39
.8

9

40.58

40.62

40.60

40.61

40.68

40.72

40.69
40.72

40
.7

5
40

.6
2

40.14 40.07

40.02

39
.9

8

39
.9

8

40
.2

4
40

.3
6

40.99

40
.0

4
40

.0
2

40.10

41.0640.80

40.76 40.95 40.84 40.86 40.81 41.32 40.92 40.76

40.56

40.52

40.51

40.44
40.40

40.34

40
.2

0

40.08 40.07 40
.1

0
40

.0
8

40.06

40.21

40.16

40
.1

5

40
.0

5
40

.2
0

40.15

40
.2

1

40.04

40
.2

3
40

.1
5

39.98 40
.0

2
40

.0
2

40
.0

2

40.02

40
.1

0

40.02

40
.0

2

40.05 40
.0

7

40
.0

3
39

.9
6

40
.0

0
40

.2
5

40
.2

5
40

.2
2

40
.2

1

40.15 40.10

40.60

40.70

40.69
40.67

40.64 40
.5

9

40.60
40.52

40
.3

9

40.2840.4340.58

40
.6

6

40
.0

7

40.0640.05

40
.53

40.53

40.51

40
.7

0
40

.5
3

40.53

40
.5

1

40.67 40.53 40.47
40.46

40.43

40.45 40.46

40
.2

6

40
.2

4

40
.33

40.33 40.30 40.27 40.24 40.12
40.11

40
.0

0

39
.9

8

40.04 40.04 39.98 39.97
39.94 39.91

39.84
39.93

39
.9

7
39

.8
8

39.89

40
.1

7
40

.5
3

40
.73

40.68
40.65

40.61
40.59

40.5240.5340.53

40.54
40.5240.50

40.57

40
.7

2
40

.6
3

40
.6

3
40

.7
2

40
.5

8

40.3140
.4

8

40
.4

2
40

.3
3

40
.3

8
40

.4
7

40
.4

9
40

.4
1

40
.4

6
40

.5
4

40
.4

9

40
.2

0

40
.1

9

40
.1

0

40
.0

4

39
.9

7
39

.9
8

39
.9

9
39

.9
8

39
.9

5

39
.9

4

40
.0

2

40.13 40.10 40.12 40.09 40.1240.09 40.17 40.20

40
.2

9
40

.2
9

40.26

40
.0

2
39

.9
6

39
.97

39.97 39
.9

7

40
.0

0

40
.1

2
40

.0
8

40
.1

0
40

.0
9 40.06 40.06 40.04 40.16

40
.0

0

40
.1

1
40

.0
7

40
.2

5
40

.0
2

39
.9

4
39

.9
4

39
.9

4

40
.3

1
40

.4
2

40
.3

9
40

.2
8

40
.2

0
40

.3
5

40
.3

0
40

.1
8

40
.1

6
40

.2
9 40

.2
8

40
.1

5

40
.2

3
40

.1
0

40
.0

9
40

.2
2

40
.2

0
40

.0
6

40
.1

8
40

.0
4

40
.0

5
40

.1
6

40
.1

1
40

.0
2

40
.1

0
40

.0
1

40.01 39
.9

7
40

.0
3

40
.0

5
39

.9
6

40.29

40
.2

4

40.44

40
.3

6

40.46 40.23 40.04 40.02 39
.9

9

40.50

40
.4

4
40

.2
8

40
.2

4
40

.3
6

40.28 40
.0

6

40.06
40.09

40
.1

5

40.17 40.15 40.28

40
.3

0

40.32

40.37

39
.5

8
39

.5
5

39
.5

4
39

.5
4 39
.9

6
39

.9
1

39
.9

3
39

.8
6

39
.8

6

39
.9

1
39

.8
5

39
.8

9
39

.8
3

39
.8

3
39

.8
9

39
.8

5
39

.8
2

39
.9

0
39

.8
6

39
.8

6
39

.9
2

40
.2

7

40.17

40
.2

9
40

.6
2

40.68

40
.6

3

39
.9

8

39.97 39.98
39.97 39.95 39.87 39.88 40.05

40
.3

8
40

.2
6

40.1540.0639.93

39.92 39.97 40.01 40.05 40.11

39.99

40
.0

1

FL
40

.0
9

FL
40

.2
7

FL
40

.1
8

40
.0

9
39

.9
9

40
.0

3

40
.1

5

40
.2

9
40

.3
5

40
.6

4
40

.7
8

40.76

40
.8

4

40.86

40.90
40.7440

.8
3

40.8240.92
40.84

40.80
40.77

40.7640.74
40.70

40.7840.76

40.68 40.72
40.73

40.73

•
•

REV DATE BY CHK APPDESCRIPTION

1 Dale Street,
Liverpool L2 2ET Fax: 0151 225 1187 E-Mail: Mail@ajpstructeng.com

Tel: 0151 227 1462

DESIGNED: DRAWN: CHECKED: APPROVED: DATE:

CLIENT:

TITLE:

DRAWING STATUS:

ARCHITECT:

PROJECT:

SCALE @ A1:

N.T.S JRS JRS

PRE & POST DEVELOPMENT
IMPERMEABLE AREAS

INFORMATION

PB PB OCT 2020

DAY ARCHITECTURAL LTD

PROJECT RED
MANCHESTER ROYAL INFIRMARY

MANCHESTER ROYAL INFIRMARY

REV:PROJECT No.STATUS: PROJECT ORIGINATOR VOL/SYS LEVEL TYPE ROLE

- - - - -
DRAWING No.

P01C - 0001220-096S2 SKXXZZAJPRED

AutoCAD SHX Text
UP

AutoCAD SHX Text
UP

AutoCAD SHX Text
40200.0

AutoCAD SHX Text
40200.0

AutoCAD SHX Text
Police Bay

AutoCAD SHX Text
Area of landscaping outside of IHP site 

AutoCAD SHX Text
boundary. Making good required in 

AutoCAD SHX Text
this area following removal of existing 

AutoCAD SHX Text
landscaping. Proposed levels to tie 

AutoCAD SHX Text
into existing levels where possible

AutoCAD SHX Text
Ambulance Waiting Bays

AutoCAD SHX Text
Dropped kerb to back of all ambulance bays

AutoCAD SHX Text
Existing island and barriers rto be 

AutoCAD SHX Text
reinstated as existing. Trust to confirm 

AutoCAD SHX Text
security and access controls

AutoCAD SHX Text
Level Access to all entrances

AutoCAD SHX Text
Area proposed for ambulance 

AutoCAD SHX Text
cleaning tent. Size and location 

AutoCAD SHX Text
to be confirmed by Trust.

AutoCAD SHX Text
40200.0

AutoCAD SHX Text
10no. Ambulance Bays

AutoCAD SHX Text
Area to remain clear of car parking. 

AutoCAD SHX Text
Works to existing path to 

AutoCAD SHX Text
ease vehicle turing.

AutoCAD SHX Text
NOTE:

AutoCAD SHX Text
For further proposed site levels, refer to Structural Engineers information.

AutoCAD SHX Text
For further information on road markings, refer to Transport Consultant 

AutoCAD SHX Text
information.

AutoCAD SHX Text
U P P E R   B R O O K   S T R E E T

AutoCAD SHX Text
PRE-DEVELOPMENT IMPERMEABLE AREAS = 2,050m 2

AutoCAD SHX Text
POST-DEVELOPMENT  IMPERMEABLE AREAS = 2,087m 2

AutoCAD SHX Text
AREAS TO CONTINUE TO DRAIN AS PER EXISTING SCENARIO = 914m 2



220-096 - Project Red, Manchester Royal Infirmary 

Page 26 

 

Appendix I  CCTV Survey Extracts  
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Lanes Group plc - CCTV Report - Defect Grade Summary

The defect codes and observations used in this report are colour coded and fall

into four main categories. Please refer to the descriptions below:

Structural Observations/Defects:

These codes/observations relate to the structural integrity of the drain or sewer

and include defects such as cracks, fractures, moderate joint defects, holes, breaks

and surface wear.

· Grade 3: Best practice suggests a medium term repair schedule is planned

due to possible deterioration.

· Grade 4: Best practice suggests a repair schedule is planned in the short

term to avoid potential collapse or increased damage.

· Grade 5: Best practice suggests an immediate repair schedule as the risk of

collapse or further structural damage is very high.

Service Observations/Defects:

These codes/observations relate to the hydraulic efficiency of the drain or sewer,

its capability to meet its service requirements, loss of capacity, potential for

blockage/s and water tightness.

· Grade 3: Best practice suggests a medium term maintenance schedule is

planned.

· Grade 4:  Best practice suggests a repair schedule is planned in the short

term to avoid potential blockages and/or flooding.

· Grade 5: Best practice suggests an immediate maintenance schedule is

implemented as the risk of blockages and/or flooding is very high.

Miscellaneous Observations/Defects

These codes/observations relate to general items concerning the drain or sewer

and cover changes to size, shape and materials, general remarks and photographs,

vermin and abandoned surveys. These items should be considered individually by

referring to the remarks presented in the section reports.

Construction Observations/Defects

These codes/observations relate to the general construction of  the drain or sewer

and covers connections/junctions, Lining and sealing defects, Node points and

point repairs. These items should be considered individually by referring to the

remarks presented in the section reports.

Thank you for choosing Lanes Group plc
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CCTV reports overview
     

     

Profile Report 1

Inspection: 1

Project Information 3

Section: 1, MH26 EXT --- MH25 EXT 4

Section: 2, MH25 EXT --- MH27 EXT 6

Section: 3, MH27 EXT --- MH39 EXT 8

Section: 4, MH33 EXT --- MH35 EXT 10

Section: 5, MH35 EXT --- MH30 EXT 12

Section: 6, MH43  --- MH42 EXT 14

Section: 7, MH42 EXT  --- MH39 EXT 16

Section: 8, MH39 EXT --- MH29 EXT 17

Section: 9, MH29 EXT --- DOWNSTREAM 18

Section: 10, MH45 --- MH48 EXT 19

Section: 11, MH48 EXT --- DOWNSTREAM 21

Section: 12, MH57 EXT --- MH56 EXT 22

Section: 13, MH51 EXT --- MH56 EXT 23

Section: 14, UPSTREAM A --- MH25 EXT 25

Section: 15, UPSTREAM B --- MH25 EXT 26

Section: 16, UPSTREAM A --- MH27 EXT 27

Section: 17, UPSTREAM B --- MH27 EXT 29

Section: 18, UPSTREAM C --- MH27 EXT 30

Section: 19, UPSTREAM A --- MH32 EXT 31

Section: 20, UPSTREAM B --- MH32 EXT 32

Section: 21, MH32 EXT --- DOWNSTREAM 33

Section: 22, UPSTREAM B --- MH35 EXT 34

Section: 23, UPSTREAM B --- MH35 EXT 35

Section: 24, UPSTREAM A --- MH34 EXT 37

Section: 25, UPSTREAM B --- MH34 EXT 38

Section: 26, MH35 EXT --- MH36 39

Section: 27, UPSTREAM A --- MH36 EXT 40
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CCTV reports overview
     

     

Section: 28, MH36 EXT --- DOWNSTREAM 41

Section: 29, MH37 --- DOWNSTREAM 43

Section: 30, UPSTREAM A --- MH38 EXT 45

Section: 31, UPSTREAM B --- MH38 EXT 46

Section: 32, UPSTREAM A --- MH33 47

Section: 33, UPSTREAM B --- MH33 EXT 48

Section: 34, UPSTREAM A --- MH44 EXT COURTYARD 2 49

Section: 35, UPSTREAM B --- MH44 EXT COURTYARD 2 50

Section: 36, UPSTREAM C --- MH44 EXT COURTYARD 2 51

Section: 37, MH44 EXT COURTYARD 2 --- MH14 52

Section: 38, MH20 EXT COURTYARD 1 --- MH45 53

Section: 39, MH47 EXT COURTYARD 1 --- MH20 EXT COURTYARD 1 54

Section: 40, UPSTREAM B --- MH47 EXT COURTYARD 1 55

Section: 41, UPSTREAM A --- MH47 EXT COURTYARD 1 56

Section: 42, UPSTREAM A --- MH20 EXT COURTYARD 1 57

Section: 43, UPSTREAM B --- MH20 EXT COURTYARD 1 58

Section: 44, UPSTREAM C --- MH20 EXT COURTYARD 1 59

Section: 45, UPSTREAM A --- MH02 EXT COURTYARD 1 60

Section: 46, MH02 EXT COURTYARD 1 --- MH43 RESUS BURIED 61

Section: 47, UPSTREAM A --- MH42 EXT 62

Section: 48, UPSTREAM B --- MH42 63

Section: 49, UPSTREAM C --- MH42 EXT 64

Section: 50, MH46 MEAMS --- MH48 EXT 65

Section: 51, UPSTREAM B --- MH48 EXT 66

Section: 52, MH45 --- MH48 EXT 67

Section: 53, UPSTREAM A --- MH49 EXT 68

Section: 54, UPSTREAM B --- MH49 EXT 70

Section: 55, UPSTREAM C --- MH49 EXT 71

Section: 56, UPSTREAM D --- MH49 EXT 73

Section: 57, UPSTREAM E --- MH49 EXT 74
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CCTV reports overview
     

     

Section: 58, MH49 EXT --- DOWNSTREAM 75

Section: 59, UPSTREAM A --- MH14 COURTYARD 2 76

Section: 60, UPSTREAM A --- MH50 EXT 77

Section: 61, UPSTREAM B --- MH50 78

Section: 62, UPSTREAM C --- MH50 EXT 79

Section: 63, UPSTREAM D --- MH50 EXT 80

Section: 64, MH50 EXT --- MH51 EXT SUB STATION 81

Section: 65, MH48 EXT --- MH51 EXT SUB STN 82

Section: 66, UPSTREAM A --- MH52 EXT 83

Section: 67, UPSTREAM B --- MH52 EXT 84

Section: 68, MH52 EXT --- MH53 85

Section: 69, MH55 EXT --- MH54 EXT 86

Section: 70, MH54 EXT --- DOWNSTREAM 87

Section: 71, UPSTREAM B --- MH54 EXT 88

Section: 72, UPSTREAM C --- MH54 EXT 89

Section: 73, UPSTREAM A --- MH53 EXT 90

Section: 74, UPSTREAM B --- MH53 EXT 92

Section: 75, UPSTREAM C --- MH53 EXT 93

Section: 76, UPSTREAM D --- MH53 EXT 94

Section: 77, UPSTREAM E --- MH53 EXT 95

Section: 78, UPSTREAM F --- MH53 EXT 96

Section: 79, MH53 EXT --- DOWNSTREAM 97

Section: 80, MH01 --- MH02 98

Section: 81, MH12 --- MH01 99

Section: 82, UPSTREAM A --- MH04 100

Section: 83, UPSTREAM B --- MH04 101

Section: 84, UPSTREAM C --- MH04 102

Section: 85, MH04 --- MH01 103

Section: 86, MH02 A --- MH20 104

Section: 87, MH38 EXT --- MH05 105
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CCTV reports overview
     

     

Section: 88, MH05 --- MH02A 106

Section: 89, MH08 --- MH07 107

Section: 90, MH07 --- MH09 108

Section: 91, MH09 --- MH10 109

Section: 92, MH11 --- MH12 110

Section: 93, MH12 --- MH01 111

Section: 94, MH13 --- MH11 112

Section: 95, MH14 --- MH13 113

Section: 96, MH15 --- MH08 114

Section: 97, UPSTREAM A --- MH08 115

Section: 98, UPSTREAM B --- MH08 116

Section: 99, UPSTREAM C --- MH08 117

Section: 100, UPSTREAM C --- MH15 118

Section: 101, MH17 --- MH16 119

Section: 102, UPSTREAM B --- MH16 120

Section: 103, UPSTREAM C --- MH16 121

Section: 104, MH16 --- MH15 122

Section: 105, UPSTREAM A --- MH18 123

Section: 106, UPSTREAM B --- MH18 124

Section: 107, UPSTREAM C --- MH18 125

Section: 108, UPSTREAM D --- MH18 126

Section: 109, MH18 --- MH19 127

Section: 110, MH19 --- DOWNSTREAM BURIED 128

Section: 111, UPSTREAM A --- MH12 129

Section: 112, UPSTREAM B --- MH12 130

Section: 113, UPSTREAM A --- MH10 131

Section: 114, UPSTREAM B --- MH10 132

Section: 115, UPSTREAM C --- MH10 133

Section: 116, UPSTREAM A --- MH21 134

Section: 117, UPSTREAM B --- MH21 135
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CCTV reports overview
     

     

Section: 118, MH21 --- MH22 136

Section: 119, UPSTREAM C --- MH21 137

Section: 120, UPSTREAM A --- MH22 138

Section: 121, MH22 --- MH23 139

Section: 122, UPSTREAM A --- MH24 140

Section: 123, UPSTREAM B --- MH24 141

Section: 124, MH24 --- DOWNSTREAM 142

Section: 125, UPSTREAM A --- MH23 143

Section: 126, MH23 --- MH02 144

Section: 127, UPSTREAM A --- MH41 145

Section: 128, UPSTREAM B --- MH41 146

Section: 129, UPSTREAM C --- MH41 147

Section: 130, UPSTREAM D --- MH41 148

Section: 131, UPSTREAM E --- MH41 149

Section: 132, UPSTREAM F --- MH41 150

Section: 133, MH41 --- DOWNSTREAM 151

Section: 134, MH10 --- MH02A 152

Section: 135, UPSTREAM A --- MH46 MEAMS 153

Section: 136, UPSTREAM B --- MH46 MEAMS 154

Section: 137, MH46 MEAMS --- MH48 EXT 155
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CL = Cover level of manhole / chamber (m)
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PI = Petrol Interceptor
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UN = Unknown
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markups and is approximate only.
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Appendix J  Existing Brownfield Runoff Calculations 
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

©1982-2020 Innovyze

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales
Return Period (years) 2 PIMP (%) 100

M5-60 (mm) 18.000 Add Flow / Climate Change (%) 0
Ratio R 0.360 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500
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. 0.750 Min Slope for Optimisation (1:X) 400

Designed with Level Soffits

Time Area Diagram for Storm

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

0-4 0.148 4-8 0.057

Total Area Contributing (ha) = 0.205

Total Pipe Volume (m³) = 1.193

Network Design Table for Storm

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

S1.000 10.000 0.100 100.0 0.205 5.00 0.0 0.600 o 225 Pipe/Conduit
S1.001 10.000 0.100 100.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
S1.002 10.000 0.100 100.0 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)

S1.000 50.00 5.13 38.575 0.205 0.0 0.0 0.0 1.31 52.0 27.8
S1.001 50.00 5.25 38.475 0.205 0.0 0.0 0.0 1.31 52.0 27.8
S1.002 50.00 5.38 38.375 0.205 0.0 0.0 0.0 1.31 52.0 27.8
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Manhole Schedules for Storm

©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
(mm)

S1 40.000 1.425 Open Manhole 1200 S1.000 38.575 225

S2 40.000 1.525 Open Manhole 1200 S1.001 38.475 225 S1.000 38.475 225

S3 40.000 1.625 Open Manhole 1200 S1.002 38.375 225 S1.001 38.375 225

S 40.000 1.725 Open Manhole 1200 OUTFALL S1.002 38.275 225

No coordinates have been specified, layout information cannot be produced.
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PIPELINE SCHEDULES for Storm

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)

S1.000 o 225 S1 40.000 38.575 1.200 Open Manhole 1200
S1.001 o 225 S2 40.000 38.475 1.300 Open Manhole 1200
S1.002 o 225 S3 40.000 38.375 1.400 Open Manhole 1200

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)

S1.000 10.000 100.0 S2 40.000 38.475 1.300 Open Manhole 1200
S1.001 10.000 100.0 S3 40.000 38.375 1.400 Open Manhole 1200
S1.002 10.000 100.0 S 40.000 38.275 1.500 Open Manhole 1200
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Area Summary for Storm

©1982-2020 Innovyze

Pipe
Number

PIMP
Type

PIMP
Name

PIMP
(%)

Gross
Area (ha)

Imp.
Area (ha)

Pipe Total
(ha)

1.000  -  - 100 0.205 0.205 0.205
1.001  -  - 100 0.000 0.000 0.000
1.002  -  - 100 0.000 0.000 0.000

Total Total Total
0.205 0.205 0.205
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Network Classifications for Storm

©1982-2020 Innovyze

PN USMH
Name

Pipe
 Dia
(mm)

Min Cover
Depth
(m)

Max Cover
Depth
(m)

Pipe Type MH
 Dia
(mm)

MH
Width
(mm)

MH Ring
Depth
(m)

MH Type

S1.000 S1 225 1.200 1.300 standard 1200 0 1.200 Unclassified
S1.001 S2 225 1.300 1.400 standard 1200 0 1.300 Unclassified
S1.002 S3 225 1.400 1.500 standard 1200 0 1.400 Unclassified

Free Flowing Outfall Details for Storm

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

S1.002 S 40.000 38.275 36.000 1200 0

Simulation Criteria for Storm

Volumetric Runoff Coeff 0.750 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 0
Number of Online Controls 0 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) 2 Cv (Summer) 0.750

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

Ratio R 0.360
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm

©1982-2020 Innovyze

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 0
Number of Online Controls 0 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 0.360

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 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 0

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

S1.000 S1 15 Winter 2 +0% 30/15 Summer 38.721
S1.001 S2 15 Winter 2 +0% 30/15 Summer 38.621
S1.002 S3 15 Winter 2 +0% 30/15 Summer 38.520

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

S1.000 S1 -0.079 0.000 0.73 31.7 OK
S1.001 S2 -0.079 0.000 0.74 31.8 OK
S1.002 S3 -0.080 0.000 0.74 32.0 OK
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Date 29/10/2020 15:37 Designed by NickMcGorry
File 220-096 EXISTING BROWNF... Checked by
Micro Drainage Network 2020.1

30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm

©1982-2020 Innovyze

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 0
Number of Online Controls 0 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 0.360

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 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 0

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

S1.000 S1 15 Winter 30 +0% 30/15 Summer 38.994
S1.001 S2 15 Winter 30 +0% 30/15 Summer 38.824
S1.002 S3 15 Winter 30 +0% 30/15 Summer 38.655

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

S1.000 S1 0.194 0.000 1.29 56.0 SURCHARGED
S1.001 S2 0.124 0.000 1.28 55.4 SURCHARGED
S1.002 S3 0.055 0.000 1.29 55.7 SURCHARGED
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Micro Drainage Network 2020.1

100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for Storm

©1982-2020 Innovyze

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 0
Number of Online Controls 0 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 0.360

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 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 0

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

S1.000 S1 15 Winter 100 +0% 30/15 Summer 39.291
S1.001 S2 15 Winter 100 +0% 30/15 Summer 39.018
S1.002 S3 15 Winter 100 +0% 30/15 Summer 38.751

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

S1.000 S1 0.491 0.000 1.62 70.2 SURCHARGED
S1.001 S2 0.318 0.000 1.61 69.7 SURCHARGED
S1.002 S3 0.151 0.000 1.62 70.1 SURCHARGED
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Appendix K  Preliminary Storage Estimate 
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1 Dale Street
Liverpool
L2 2ET
Date 29/10/2020 15:25 Designed by NickMcGorry
File 220-096 Prelim Storage ... Checked by
Micro Drainage Source Control 2020.1

Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

Half Drain Time : 27 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Summer 8.660 0.660 0.0 16.0 16.0 32.6 O K
30 min Summer 8.833 0.833 0.0 16.0 16.0 41.2 O K
60 min Summer 8.879 0.879 0.0 16.0 16.0 43.4 O K
120 min Summer 8.808 0.808 0.0 16.0 16.0 39.9 O K
180 min Summer 8.687 0.687 0.0 16.0 16.0 33.9 O K
240 min Summer 8.553 0.553 0.0 16.0 16.0 27.3 O K
360 min Summer 8.351 0.351 0.0 16.0 16.0 17.4 O K
480 min Summer 8.238 0.238 0.0 15.7 15.7 11.8 O K
600 min Summer 8.187 0.187 0.0 15.0 15.0 9.2 O K
720 min Summer 8.166 0.166 0.0 13.3 13.3 8.2 O K
960 min Summer 8.141 0.141 0.0 10.9 10.9 7.0 O K
1440 min Summer 8.116 0.116 0.0 8.1 8.1 5.7 O K
2160 min Summer 8.096 0.096 0.0 5.9 5.9 4.7 O K
2880 min Summer 8.084 0.084 0.0 4.7 4.7 4.2 O K
4320 min Summer 8.071 0.071 0.0 3.4 3.4 3.5 O K
5760 min Summer 8.062 0.062 0.0 2.7 2.7 3.1 O K
7200 min Summer 8.057 0.057 0.0 2.3 2.3 2.8 O K
8640 min Summer 8.053 0.053 0.0 2.0 2.0 2.6 O K
10080 min Summer 8.049 0.049 0.0 1.8 1.8 2.4 O K

15 min Winter 8.765 0.765 0.0 16.0 16.0 37.8 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 118.613 0.0 46.4 21
30 min Summer 79.413 0.0 62.2 31
60 min Summer 50.812 0.0 79.6 50
120 min Summer 31.468 0.0 98.6 84
180 min Summer 23.466 0.0 110.3 118
240 min Summer 18.940 0.0 118.7 146
360 min Summer 13.882 0.0 130.5 204
480 min Summer 11.143 0.0 139.7 258
600 min Summer 9.389 0.0 147.1 314
720 min Summer 8.158 0.0 153.4 374
960 min Summer 6.531 0.0 163.8 492
1440 min Summer 4.764 0.0 179.2 736
2160 min Summer 3.468 0.0 195.7 1100
2880 min Summer 2.766 0.0 208.1 1468
4320 min Summer 2.007 0.0 226.4 2176
5760 min Summer 1.596 0.0 240.2 2936
7200 min Summer 1.336 0.0 251.2 3600
8640 min Summer 1.154 0.0 260.5 4400
10080 min Summer 1.020 0.0 268.6 5032

15 min Winter 118.613 0.0 52.0 22
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1 Dale Street
Liverpool
L2 2ET
Date 29/10/2020 15:25 Designed by NickMcGorry
File 220-096 Prelim Storage ... Checked by
Micro Drainage Source Control 2020.1

Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

30 min Winter 8.956 0.956 0.0 16.0 16.0 47.2 O K
60 min Winter 8.998 0.998 0.0 16.0 16.0 49.3 O K
120 min Winter 8.874 0.874 0.0 16.0 16.0 43.2 O K
180 min Winter 8.674 0.674 0.0 16.0 16.0 33.3 O K
240 min Winter 8.466 0.466 0.0 16.0 16.0 23.0 O K
360 min Winter 8.224 0.224 0.0 15.6 15.6 11.1 O K
480 min Winter 8.168 0.168 0.0 13.5 13.5 8.3 O K
600 min Winter 8.147 0.147 0.0 11.5 11.5 7.2 O K
720 min Winter 8.133 0.133 0.0 10.0 10.0 6.6 O K
960 min Winter 8.115 0.115 0.0 8.0 8.0 5.7 O K
1440 min Winter 8.096 0.096 0.0 5.9 5.9 4.7 O K
2160 min Winter 8.080 0.080 0.0 4.3 4.3 3.9 O K
2880 min Winter 8.071 0.071 0.0 3.4 3.4 3.5 O K
4320 min Winter 8.059 0.059 0.0 2.5 2.5 2.9 O K
5760 min Winter 8.053 0.053 0.0 2.0 2.0 2.6 O K
7200 min Winter 8.048 0.048 0.0 1.7 1.7 2.4 O K
8640 min Winter 8.044 0.044 0.0 1.4 1.4 2.2 O K
10080 min Winter 8.042 0.042 0.0 1.3 1.3 2.1 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

30 min Winter 79.413 0.0 69.7 32
60 min Winter 50.812 0.0 89.2 52
120 min Winter 31.468 0.0 110.5 90
180 min Winter 23.466 0.0 123.6 126
240 min Winter 18.940 0.0 133.0 154
360 min Winter 13.882 0.0 146.2 202
480 min Winter 11.143 0.0 156.5 254
600 min Winter 9.389 0.0 164.8 314
720 min Winter 8.158 0.0 171.8 372
960 min Winter 6.531 0.0 183.4 494
1440 min Winter 4.764 0.0 200.7 730
2160 min Winter 3.468 0.0 219.2 1100
2880 min Winter 2.766 0.0 233.0 1460
4320 min Winter 2.007 0.0 253.6 2140
5760 min Winter 1.596 0.0 269.0 2896
7200 min Winter 1.336 0.0 281.4 3624
8640 min Winter 1.154 0.0 291.8 4280
10080 min Winter 1.020 0.0 300.8 5024
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Rainfall Details

©1982-2020 Innovyze

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.360 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.209

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.070 4 8 0.070 8 12 0.070
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Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 10.000

Cellular Storage Structure

Invert Level (m) 8.000 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 52.0 52.0 1.001 0.0 82.4
1.000 52.0 82.4

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0180-1600-1000-1600
Design Head (m) 1.000

Design Flow (l/s) 16.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 180

Invert Level (m) 8.000
Minimum Outlet Pipe Diameter (mm) 225
Suggested Manhole Diameter (mm) 1500

Control Points Head (m) Flow (l/s)

Design Point (Calculated) 1.000 16.0
Flush-Flo™ 0.324 16.0
Kick-Flo® 0.706 13.6

Mean Flow over Head Range - 13.6

The hydrological calculations have been based on the Head/Discharge relationship for the
Hydro-Brake® Optimum as specified.  Should another type of control device other than a
Hydro-Brake Optimum® be utilised then these storage routing calculations will be
invalidated

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

0.100 6.3 1.200 17.4 3.000 27.0 7.000 40.7
0.200 15.4 1.400 18.8 3.500 29.1 7.500 42.1
0.300 16.0 1.600 20.0 4.000 31.0 8.000 43.4
0.400 15.9 1.800 21.2 4.500 32.9 8.500 44.7
0.500 15.6 2.000 22.3 5.000 34.6 9.000 45.9
0.600 15.0 2.200 23.3 5.500 36.2 9.500 47.2
0.800 14.4 2.400 24.3 6.000 37.7
1.000 16.0 2.600 25.2 6.500 39.2
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Appendix L  LLFA Correspondence 
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John Speers

From: e.ainsworth@manchester.gov.uk on behalf of 

floodriskmanagement@manchester.gov.uk

Sent: 28 July 2020 16:42

To: Richard Gadsden

Subject: Re: Manchester Royal Infirmary

Attachments: Manchester City Council - SuDS Requirement for Developers 2019.pdf

Hi Richard,  

 

For a Brownfield site development that is situated within a Critical Drainage Area, the proposal should offer a 
reduction in surface water runoff rate in line with the Manchester Trafford and Salford Strategic Flood Risk 
Assessment, i.e. at least a 50% reduction in runoff rate compared to the existing rates with an aim to reduce to 
Greenfield runoff rates wherever practicable.  

 

Attached are developer guidance notes for Manchester.  

 
Kind regards  

 

 

 

Flood Risk Management 
Highways Service, Growth and Neighbourhoods Directorate 
Manchester City Council  
Tel: 0161 219 6295  
Email: floodriskmanagement@manchester.gov.uk 
Web: http://www.manchester.gov.uk/ 
 
POSTAL ADDRESS: Manchester City Council, Public Realm, The Neighbourhood Service, PO Box 532, Town Hall, 
Manchester M60 2LA  

 

 

 
From:        Richard Gadsden <RichardGadsden@ajpstructeng.com>  
To:        "floodriskmanagement@manchester.gov.uk" <floodriskmanagement@manchester.gov.uk>,  
Date:        21/07/2020 15:20  
Subject:        Manchester Royal Infirmary  

 

 

 

Good afternoon,  
   
I am currently looking at a proposed development at Manchester Royal Infirmary  
   
Attached is an existing and a proposed site plan  
   
The address is Oxford Rd, Manchester M13 9WL  
   
OS X (Eastings) 385178  
OS Y (Northings) 396099  
   
We are currently working up a detailed design for the proposed drainage but being that there are no watercourses running 

through the site or within the immediate vicinity, and infiltration looks unlikely, we intend to discharge the drainage into the 

existing separate surface and foul water systems.  
   
Could you please confirm what betterment you would expect to see being provided on the existing brownfield run-off rates?  
   



2

Any further information that you require please just let me know.  
   
Regards  
   
Richard Gadsden  
Engineer  
Alan Johnston Partnership LLP  
   
Please be aware that we are currently working remotely. My direct line is 07800 818 263  
   
4th Floor, 1 Dale Street | Liverpool, L2 2ET | Tel: 0151 227 1462 | richardgadsden@ajpstructeng.com | www.ajpstructeng.com  

 
Alan Johnston Partnership LLP is a Limited Liability Partnership registered in England and Wales, number OC394381  
A list of members’ names is available for inspection at our registered office: 1 Dale Street, Liverpool, L2 2ET  
   
The information contained in this communication is confidential, may be privileged and is intended for the exclusive use of the individual or entity to 
which it is addressed. If you are not the intended recipient, you are expressly prohibited from copying, distributing, disseminating, or in any other way 
using any information contained within this communication. We have taken precautions to minimise the risk of transmitting software viruses, but we 
advise you to carry out your own virus checks on any attachment to this message. We cannot accept liability for any loss or damage caused by software 
viruses. The Alan Johnston Partnership reserves the right to monitor all email communications through their internal and external networks. If you have 
received this communication in error, please notify us immediately by returning the original message to the sender and delete the material from any 
computer. Thank you.  
Please do not print this email unless absolutely necessary  
   

 [attachment "RED-ADP-00-00-DR-A-0902.pdf" deleted by Esther Ainsworth/Corporate.Services/MCC] 

[attachment "RED-ADP-00-00-DR-A-0900.pdf" deleted by Esther Ainsworth/Corporate.Services/MCC]  

 

********************************************************************** 

This email and any files transmitted with it are confidential and intended solely for the use of the individual or entity to whom they are addressed. If you have received this 

email in error please notify the system manager. The full text of the Council's email disclaimer is available at www.manchester.gov.uk/emaildisclaimer. 

Your personal data is very important to us. Please refer to our privacy notice at www.manchester.gov.uk/privacy for further information.  

This footnote also confirms that this email message has been swept for the presence of computer viruses. 

********************************************************************** 


	Appendix D - RED-DAY-XX-00-DR-A-900103-External Works GA.pdf
	Sheets
	900103 - External Works GA - Proposed


	Appendix H - RED-AJP-ZZ-XX-SK-C-0001.pdf
	Sheets and Views
	Layout


	Appendix I2 - PS10547-D-001.pdf_2.pdf
	Sheets and Views
	A1 Lanes Template



