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1 Introduction 

South Tyneside Council, Nexus and Muse Developments Ltd propose to construct 
a new transport interchange at South Shields, located to the south of the existing 
Metro Station.   

This report will assess the risk to the proposed development from flooding, and 
how the management of surface water at the proposed development will impact on 
others. 

2 Existing site 

The site currently comprises minor public highways, car parking, a Royal Mail 
delivery office, railway embankments and an unsurfaced area where buildings 
have been demolished.   

The site is relatively flat, with existing levels in the order of 9m at the southern 
boundary, and 6.5m at the northern boundary. 

Impermeable areas within the site are positively drained, with gullies provided to 
external hard standings and public highways.  It is assumed that these areas 
discharge to the public combined sewerage system that crosses the site. 

Topographical survey plans are included in Appendix A. 

3 Proposed Development 

The development consists of a transport interchange, associated external bus 
stands and circulation, a new platform, as well as separate retail/office building 
and public realm works to the area of the existing Metro station. 

The proposed site layout is included in Appendix B. 

4 Potential Sources of flooding and mitigation 
measures 

The risk of flooding to the development has been assessed on readily available 
information only.  No hydraulic modelling has been undertaken on the existing 
public or private drainage systems.   

Assessments of existing storm water flows has been made using estimated 
existing impermeable areas and flat rainfall rates.  Surface water storage volumes 
have been assessed using MicroDrainage Quick Storage Estimate. 

4.1 Flooding from watercourses and the sea 

The Environment Agency (EA) has produced flood maps, readily available on 
their website, that indicate the risk of flooding from rivers and the sea. The flood 
map for the development site is shown in Figure 1 below. 
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 Site Location 

Figure 1 – Risk of flooding from rivers and sea 

Flood maps for the development site confirm that the proposed development is not 
at risk of flooding from rivers, or from the sea. 

The development is not at risk of flooding from rivers or the sea. 

4.2 Flooding from surface water and overland flow. 

The EA has produced maps, readily available on their website, that indicate the 
potential risk of flooding from surface water.  The surface water flood map for the 
development is shown in Figure 2 below. 
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 Site Location 

Figure 2 – Risk of flooding from surface water 

The maps indicate that areas of the development site are currently at risk of 
flooding from surface water.  This may be due to a number of reasons, such as 
poorly maintained or inadequate provision of drainage, local low lying 
topography and low spots, or overland flow from the surrounding area. 

The design of the new surface water drainage system should be in accordance 
with current design standards, including the Building Regulations 2000 Approved 
Document H, and BS EN 752:2008.  Consideration will be given to flows entering 
the site from adjacent land. 

Site levels should be carefully considered to ensure that any surface flooding is 
directed away from building thresholds, and other vulnerable building openings 
and infrastructure. 

Subject to the above mitigation measures, the development should not be at 
risk of flooding from surface water and overland flow. 
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4.3 Flooding from groundwater 

Ground investigation works are yet to be undertaken, however high groundwater 
levels may be encountered on the site.   

Appropriate waterproofing should be provided to areas of the building that may be 
susceptible to ingress of groundwater, including any proposed pipe work and 
storage tanks. 

Subject to the above mitigation measures, the development is not at risk of 
flooding from groundwater. 

4.4 Flooding from existing and proposed drainage 
systems 

There are a number of existing drainage systems within and adjacent to the 
development site, most notably public combined sewers that cross the site and 
will be affected by the proposed works.  Existing drainage may be in poor 
condition, may have insufficient capacity, and therefore may not provide the same 
standard of protection against flooding as drainage designed to current standards. 

Information relating to any previous flooding from the existing drainage system is 
not readily available.   

Public combined sewers within the site vary in diameter from 225mm to 600mm.  
It is likely that they will need to be diverted to facilitate new buildings, and early 
consultation with Northumbrian Water (NW) is recommended. 

A copy of NW’s sewer records is included in Appendix C. 

There is the potential for flooding from existing and proposed drainage systems to 
occur when the design standard of the drainage systems is exceeded, or when 
maintenance issues occur within the drainage systems that prevent them from 
operating as designed. 

To mitigate these risks, the measures for managing surface flooding outlined in 
Section 4.2 above should be adopted.  In addition, connection points into external 
drainage systems should be carefully considered to ensure that internal floor 
levels are not lower than external levels, whereby surcharging of the drainage 
system may result in internal flooding. 

Subject to the above mitigation measures, the development is not at risk of 
flooding from the proposed and existing drainage systems up to the design 
standard of those systems.   

There are large diameter sewers present on the site, and it is likely that these 
will need to be diverted.  



Muse Developments Ltd, South Tyneside Council and Nexus  South Shields Interchange

Drainage and flood risk assessment
 

FRA/239812 | Issue 4 | 30 June 2015  

\\GLOBAL\EUROPE\NEWCASTLE\JOBS\230000\239812\00 SOUTH SHIELDS INTERCHANGE\DOCS\27- REPORTS\FRA\FRA_239812_ISSUE 4.DOCX 

Page 5
 

5 Surface water Management 

5.1 Existing site drainage 

The existing site is largely hard paved, with some permeable areas where previous 
buildings have recently been demolished, and a permeable railway embankment 
where a new platform is proposed. 

Drawing C.960.SK.001, contained within Appendix D, shows the existing site, 
and indicates the extent of existing permeable areas.  The total site boundary is 
approximately 10,900m2.   Of this area, 645m2 comprises the 
impermeable/drained area of the existing Metro station.   

For the proposed interchange site, within a 10,255m2 boundary, 1,300m2 is 
permeable, 865m2 is track that will be unaffected by the proposals, and 8,090m2 
impermeable. 

The topographical survey indicate that the existing site is well served by gullies 
within the public highway, and additional gullies within the private hardstanding 
areas.  It is assumed that these gullies connect to the public combined sewerage 
system that crosses the site. 

Using a flat rate of 50mm/hour rainfall across impermeable areas, 112 l/s 
discharges from the site interchange to the public sewer. 

5.2 Proposed site drainage 

Sustainable drainage systems (SuDS) aim to mimic the natural environment, with 
storm water treated as close to source as possible, and natural surface water 
corridors maintained.  Features such as swales, ponds and permeable surfaces are 
often incorporated. 

The nature and layout of the development, on a constrained urban site with many 
surfaces hard paved to allow the normal operation of the site, does not lend itself 
to these features.  As such, any surface water management is likely to be in the 
form of underground storage.   

As it is unlikely that the provision of sufficient SuDS features to treat storm water 
will be practical, an oil separator, selected in accordance with EA pollution 
prevention guidance note 3, should be provided.  Roof water should, where 
possible, not pass through the separator.  

In accordance with the hierarchy set out in the Approved Document H, surface 
water should be disposed of to one of the following, in order of preference: 

• An adequate soakaway or some other adequate infiltration system; or, 
where not reasonably practicable, 

• A watercourse; or, where not reasonably practicable, 

• A sewer. 

Infiltration testing should be undertaken as part of any ground investigation 
works.  However the nature of the site and the proximity of existing and proposed 
buildings may preclude the use of infiltration systems. 
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The nearest watercourse, the River Tyne, is approximately 500m to the west of 
the development site.  A route to the Tyne for a new surface water outfall is 
unlikely to be practical or economical. 

An outfall to the existing public sewerage system is therefore the likely preferred 
option.  There are a number of combined public sewers surrounding the site in 
Keppel Street and Fowler Street that may provide a suitable outfall for the 
disposal of both foul and surface water. 

As part of these proposals, the existing Metro station will be demolished and the 
area turned over to public realm.  There will be no increase in impermeable area, 
and the current drainage arrangements regarding connections to the public 
sewerage system are expected to be maintained. 

The proposals result in an increase of impermeable area at the interchange to 
8,225m2.  Drawing C.960.SK.001, contained within Appendix D, shows the site, 
and indicates the extent of proposed permeable areas.  Using a flat rate of 
50mm/hour rainfall across impermeable areas, 8,225m2 results in 114 l/s 
discharging from the site. 

A pre-development enquiry was submitted to NW in March 2015, detailing the 
pre and post development impermeable areas and resulting surface water flows.  
Responding to the pre-development enquiry, NW confirmed that, subject to it 
being demonstrated that other means of the disposal of surface water are not 
available, surface water may discharge to the public combined sewer at a 
restricted rate of 70 l/s without adversely impacting on the sewer.  A copy of 
NW’s response to the pre-development enquiry and is included in Appendix C. 

As NW’s permitted discharge rate exceeds the unrestricted run-off from the 
proposed site, some surface water storage will be required. 

MicroDrainage Quick Storage Estimate has been used to calculate storage 
volumes.  To restrict the proposed development to 70 l/s, up to approximately 
240m3 will be required.  In accordance with current planning guidance, an 
allowance for potential climate change of 30% has been allowed for in the above 
volumes.   

MicroDrainage calculations have been included in Appendix D. 

The arrangement of the drainage system is subject to detailed design.  It may be 
beneficial for some areas of the development (the proposed retail units, for 
example) to be allowed to discharge to the public sewer unrestricted.  Under these 
conditions, the total discharge to the public sewer should not exceed 70 l/s, and 
additional storage may be required to compensate for the increased discharge from 
unrestricted areas of the development. 

The proposed drainage system should be designed in accordance with BS EN 752, 
and should ensure that no flooding occurs during the critical 1 in 30 year storm.  
Flood routing during the 1 in 100 year storm should be assessed to ensure that it 
does not affect buildings on site, and is not allowed to run off the site onto 
adjacent land. 

Subject to the above, the development is not at risk of flooding from the 
proposed drainage system for up to and including the 1 in 100 year storm.  In 
addition, NW have confirmed that public sewerage system has capacity for 
surface water to discharge to it at a restricted rate of 70 l/s.  Appropriate 
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allowances will be made for potential climate change, and surface water 
storage will be required. 
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6 Conclusions 

In accordance with the current design proposals, the development is not at risk of 
flooding from rivers, the sea, groundwater, surface water, existing and proposed 
drainage systems. 

There are large diameter public sewers within the site, and it is likely that these 
sewers will need to be diverted.  Early consultation with NW is recommended. 

The proposals result in a minor increase to impermeable area on the site, and as 
such some management of surface water will be required.  NW have confirmed 
that, subject to it being demonstrated that alternative means of disposal are 
unavailable, surface water may discharge to the public sewer at a restricted rate of 
70 l/s.  Up to 240m3 of surface water storage may be required. 
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Topographical Survey 
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Appendix B 

Proposed Site Plan 
 





 

 

Appendix C 

Northumbrian Water Pre-
Development Enquiry Response 

 











 

 

Appendix D 

Calculations 
 



10,900mĮ Total Red Line Site Boundary

Existing Areas - Proposed Interchange

10,255mĮ Boundary

1,300mĮ Current permeable area within boundary (excludes 1,630mĮ of

unsurfaced area that was impermeable until 2012/2013)

865mĮ Current area of track (existing drainage arrangements to remain)

8,090mĮ Current impermeable within boundary (various connections

to public sewerage)

includes:

8,090mĮ = 112 l/s at 50mm/hour rainfall

Proposed Areas - Proposed Interchange

1,165mĮ Proposed permeable area within boundary

8,225mĮ Proposed impermeable area within boundary (excluding track)

8,225mĮ = 114 l/s at 50mm/hour rainfall

Existing Metro Station

645mĮ Boundary

Existing Metro station removed and public realm area to be provided.

Impermeable area and connection arrangements to public sewer expected to

remain unchanged.
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