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Executive Summary 

Metrogreen is the largest strategic growth area in Gateshead, where the Council has identified  
the opportunity for major new housing  development over the medium to long term – 850 new 
homes by 2030 (current plan period) and more than 1,300 homes in the post plan period.  

It will be a new sustainable urban community based around a network of high quality green and 
blue spaces and routes integrating the site internally with the surrounding area. It will be a place 
where people want to live and work, where they will enjoy great access to the River Tyne, the 
surrounding countryside, public transport, and nearby facilities and services at the Metrocentre. 
Contemporary and sustainable buildings will sit within green and walkable neighbourhoods 
creating a place of distinctive character, making the most of the area’s natural assets. The area 
is less than three miles from the Urban Core of NewcastleGateshead and close to several other 
regionally significant employment areas.   

Development is anticipated to start in 2020, and potentially earlier if the market so wished and 
the required infrastructure were in place. 

As with many brownfield regeneration areas there are a number of economic, legal, physical and 
environmental constraints to address. The Council is working with partners to provide a planning 
framework for regeneration, meeting with stakeholders, and undertaking preliminary studies to 
understand issues, constraints and solutions. 

This document sets out the overriding case for a strategic approach to one of the major 
constraints Metrogreen must overcome – flood and surface water management, and outlines the 
most effective, comprehensive solution – a Sustainable Drainage System (SuDS). 

Background  

Metrogreen is adjacent to the Rivers Tyne and Derwent, which is tidal in this reach. Part of the 
site is below extreme tidal level, and the remainder is at risk due to the predicted climate change 
induced increase in sea level.  This has been addressed in a Flood Risk Management Plan for 
the site, which recommended that all sites are elevated to a minimum level of the 0.5% tide 
levelThis requires all sites to be raised to 4.4mAOD.  This will manage the risk of flooding on the 
development sites from tide locking or failure of the outfall flap valve.  These levels also ensure 
that a gravity drainage system can be installed. 

Thereafter two options are available in which the residual flood risks associated with more 
extreme events or climate change induced increases can either be protected against by raising a 
landscape buffer along the Tyne frontage or further of raising individual sites.  The preferred 
approach is to strategically manage future flood risks using a landscape and ecological buffer, 
which requires land along the river frontage to be assembled and remediated early on in the 
development of Metrogreen.   

Management of surface water and its disposal in a sustainable manner has to integrate into the 
overall flood risk management strategy, as tide locking of any outfall will have a key impact on 
how the drainage system would be designed.  The common issue for both strategies is land 
assembly and the remediation approach to any ground contamination issues.  

This Surface Water Management Plan (SWMP) has therefore been prepared to develop the 
understanding of local flood risks, principally with understanding the runoff requirements from 
each development site proposed in light of existing surface water flood risk and / or existing 
capacity constraints in the drainage system.  Through the SWMP, opportunities to reduce 
existing surface water flood risk or to create capacity in the drainage system are more likely to be 
realised by adopting SuDs approaches to new development.  A key element of the SWMP is to 
identify the opportunities to strategically plan drainage requirements across a range of diverse 
sites.  This will reduce the likelihood of piecemeal systems being adopted within development 
sites, which do not reduce risk in known hot spot areas. 

Flood Risk Findings 

Metrogreen is currently served by a network of complex and interconnected drainage systems 
comprising open watercourses, culverted ditches, highway drains and public sewers that convey 
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surface water from the area towards the River Tyne, Derwent and the foul / combined system to 
Howdon STW.   

There is a history of surface water flooding in Gateshead; however recent storm events have 
been focused around the Team Valley and Central Gateshead.  The limited number of flood 
incidents recorded in the study area could be a result of the lack of property being impacted and 
permeability and vegetation of brownfield sites within the catchment.  Flooding of roads in the 
area occurs at Cross Lane and locally where Handy Drive dips under the railway.  

In order to develop the understanding of local flood risks, detailed integrated modelling of the 
surface water network was undertaken.  NWL sewer models provided the baseline information 
and were extended to include the local drains and catchments surrounding Cross Lane.  This 
model purposefully did not use rainfall events that would be typically used to test the hydraulic 
performance of the NWL combined sewer, and only focussed on events that would exceed the 
typical 1 in 20 year return period used to assess foul flooding from the combined system. 

During the extreme 1 in 100-year rainfall event, the integrated model shows that surface water 
risks through Metrogreen are low.  Flooding to the Sites 2 and 6 comes from the constriction of 
the surface water network posed by the railway culvert, whilst Cross Lane further south is also at 
risk but flooding remains within the road.  Flooding is predicted along Beech Drive, which is an 
area that will accumulate rainfall that has either failed to enter the combined and surface water 
networks or arisen from surcharging of those systems.  This is also predicted uring lower order 
storm events. . 

Flooding throughout Metrogreen is limited because of the low flows coming off the surrounding 
catchment.  The large catchment (south of the A1) is modelled as flowing into the A1 highway 
drainage, which then discharges into the outfall running beneath the Metrocentre, hence the 
flooding observed in and around the shopping centre.  Tidal locking is also not considered a 
significant risk due to the low flows currently arising from the areas draining directly to the Tyne.  
However, operational problems with the culvert under the railway line near Cross Lane arise due 
to siltation as a result of water levels being controlled by the tide.  The low lying hinterland is at 
risk from failure of the flap valves holding back the tide from entering the surface water systems.  

Surface water management 

The National Policy Planning Framework and the Flood and Water Management Act are a major 
influence to how new development manages surface water.  Use of more sustainable 
approaches must be considered within new applications.  To assist in the application of this 
approach the SWMP used the current Draft National Standards for Sustainable Drainage 
Systems (SuDS).  The SWMP assesses the feasibility of the preferred surface water 
management techniques based around SuDS at both a site and strategic scale.  The SWMP 
determines appropriate design criteria, identify routes for SuDS conveyance infrastructure and 
locations of regional SuDS facilities, which will be used to formulate a surface water 
management strategy. 

Due to the likely contaminated nature of the sites and possible risk of mobilising contaminants, 
and high ground water table reflecting the variations in the tidal River Tyne it is unlikely that 
infiltration will be a suitable form of disposal for these sites.  A detailed ground investigation will 
be required to confirm these assumptions.  Where clean infill has been used (for residential 
gardens, landscaping and habitat creation) some water could be removed to infiltration, but will 
essentially be captured above the contaminated zone and drained into the land drainage 
network. 

Where detailed investigations confirm that ground conditions are not contaminated, the rate of 
surface water runoff is likely to exceed the rate at which it can be infiltrated into the ground, 
especially considering the likely fluctuating groundwater levels driven by the adjacent river Tyne.  
Onsite investigations should be carried out to determine the suitability of existing soils for 
infiltration drainage. 

Using the Draft National SuDS Standards, all surface water runoff should receive 2 stages of 
treatment prior to discharge.  Aspirationally, if both the River Tyne and Derwent are considered 
sensitive water bodies, then a third level of treatment would be desirable.  As Metrogreen is 
adjacent to the large tidal waterbodies, direct discharge of surface water would be acceptable.  
Therefore the SuDS approach is defined as follows: 
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 Direct discharge of surface water to the Tyne and Derwent is permissible under the 
guidelines 

 SuDS volumes are required for treatment reasons and are not significant compared to the 
volume of attenuation required to limit flows to Greenfield runoff 

 This treatment would be provided in two stages within each site boundary with little loss of 
developable land.  This will be a minimum requirement for all sites coming forward in the 
plan.   

 An alternative traditional approach would be below ground storage and an attenuated 
connection to the combined system.  This would not be acceptable under the proposed 
National SuDS guidelines or meet the aims of NWL to reduce the loading on the Howdon 
Trunk Sewer and furthermore would not be a cost effective alternative 

 The natural land drainage system would be restored and form the regional SuDS provision 
for MetroGreen.  This provides a cost effective and strategic outfall route for all sites 
upstream of the railway in Cluster 1 & 2 

 A storage function will be included in the drainage channels to provide attenuation of runoff 
to match the limited capacity of the culvert under the railway, and to ensure tide locking 
does not cause enhanced levels within the channel. 

 The regional control will also partially provide a third level of treatment 

Surface water strategy 

Surface water is not in itself a major constraint or cost on development, but its disposal will 
require an integrated approach.  Whilst the SuDS approaches outlined are technically 
achievable, they rely heavily on the Council’s ability to successfully assemble the land and 
wayleaves for the surface water infrastructure and undertake the refurbishment of the existing 
watercourse network.  SuDs will be a mandatory consideration in any new development, and 
government and local policy drivers will require each site to assess and plan how the site will be 
drained to the Tyne or Derwent.  It is of course possible to tackle each site individually but 
because of the hydraulic constraint presented by the connection under the railway, the potential 
land contamination issues and the predicted surface water  flooding at Beech Drive there is a 
compelling argument to provide an integrated SuDs provision. 

SuDs have the following advantages: 

 The provision of a strategic SuDs system utilises existing watercourse and culverts and 
provides a cost effective route to the Tyne, which is under the control of the council.  This 
an overriding advantage of the regional SuDs approach compared to a traditional 
approach.  The traditional sewered solution, with underground tanks would not meet the 
treatment requirements of the proposed SuDS guidance.  

 Greater flexibility where infiltration approaches are found to be ineffective, which avoid 
difficulties at site level.  The regional SuDs network is expandable. 

 Control of flow through the railway crossing, which reduces the need for a costly upgrade of 
this crossing  

 Integrates more effectively with the flood management strategy, and again greater 
flexibility.  It can manage the tide locking scenario in a holistic manner.   

 SuD devices will be help deliver good place making outcomes and coincide with corridors 
within the local green infrastructure provision. 

 The disadvantages of a SuDS driven solution are: 

 Initial capital outlay by the Council and riparian landowners to refurbish the existing 
drainage network.  This is a critical first step to allow the implementation of the strategy.  
This would need to be completed before sites come through the planning process 

 The estimated capital cost of providing the SuDs drainage network is £100k.  An overall 
budget allowance of £200k should be allowed for to allow for inspections, site and 
contaminated land investigations along the channels and investigation of whether 
daylighting the downstream section of culvert is possible.  

 Inability for an agreement on land assembly to be reached with all land owners, including 
those with a riparian interest/responsibility for the watercourse to the Tyne. 

 Agreement of a cost sharing agreement so that the council recovers its costs in delivering 
the regional SuDs controls 
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 Siltation and sedimentation in the watercourse and culverts affected by tide locking will 
need to be managed carefully, and a silt trap will be introduced into the regional linear 
wetland drainage channel. 

Although challenging, setting out a single and co-ordinated approach to flood risk management 
has been one of the Council’s main objectives as it will help manage risk more effectively and aid 
the delivery of homes whilst achieving a number of multifunctional benefits.  These include 
ecological mitigation and enhancement, improved water quality and providing a more attractive 
setting, with better public access, particularly around the riverside and inland water features.  

Delivery of the Strategy 

The SWMP recommends that a strategic approach is taken.  Development sites have been 
clustered within logical sub-catchments.  A regional SuDs provision through the refurbishment of 
the land drainage network is a key element of the strategy and it will to service a number of 
development sites.  Each cluster or sub-catchment is geographically and hydraulically linked to 
the existing surface water network and has its own recommended surface water management 
train.  These can then be connected or combined, depending on the adopted tidal flood 
management approach or as and when development comes forward to deliver the wider 
strategy.  Dealing with contamination coherently across each cluster would be the most effective 
approach as well.  These clusters are shown in Appendix A. 

Data gaps are a significant issue and prior to adopting this strategy further work is required to 
complete the modelling and incorporate a more detailed master plan level drainage design in the 
catchment model.  This will then be able to assess the tide locking characteristics and the 
volume of storage required in the drainage channels upstream of the railway. 

Prior to anticipated development commencing in 2020, Gateshead Council should reinstate the 
existing surface water network surrounding Cross Lane including the clearing of the culvert 
underneath the railway and A1114.  As the regional SuDs channel need to outfall using the 
existing connection under the railway the level of the channel inverts will be formed by the 
existing channels and hence will be much lower than the raised development platforms.  As a 
result, slopes to the channels will take additional land at the edge of each development parcel, 
and again lends itself to open space and habitat creation.   

The main outfall will require a tidal flap and depending which tidal flood strategy is adopted the 
pipe will need to pass through the raised embankment or underneath the raised portion of Site 1.  
In order to deliver this outfall a better profile of the contaminated land issues in Site 1 will be 
required prior to adopting the current culverted watercourse.  The possibility of daylighting this 
culverted should be explored, to allow a riparian connection with the Tyne. 

The proposed SuDS train is site independent and as long as the watercourse is refurbished the 
order in which sites are developed is not constrained by the surface water issues.  

Next Steps 

To deliver the strategy Gateshead Council need to remain proactive, and facilitate land assembly 
to enable the regional level SuDs network.  The council and developers will need to work with 
NWL, in order to integrate the proposed solutions to surface water disposal with any works 
planned by NWL.  À coordinated approach to development management discussions with 
developers will be important until the strategy is fully adopted by all parties.  Removal of existing 
surface water discharges from the combined network is a key step, and the regeneration of 
Metrogreen presents some opportunities to reduce sewer flooding exacerbated by climate 
change by diverting surface water to the proposed SuDS network.  In addition, for the more 
extreme events overland flood flows will be accommodated within the SuDs infrastructure.   

The SWMP identifies sites where an understanding of the levels of ground contamination is 
required early on in the implementation of the strategy. This will be important so that clear site 
constraints can be identified in how the 2 step treatment train can be implemented.  This has an 
impact on whether the strategic channel network is upgraded to provide a higher degree of 
treatment, and whether these channels need to be lined to prevent interaction with any 
contaminated ground.  This could have a significant impact on costs. 
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1 Introduction 

1.1 Commission 

Gateshead Council commissioned JBA Consulting in December 2012 to prepare a Surface 
Water Management Plan (SWMP) for Metrogreen, a large strategic development area that lies 
along the River Tyne in north Gateshead.  

1.2 Metrogreen Concept 

Gateshead Council and Newcastle CC have aspirations for significant growth across their 
authority areas.  According to the One Core Strategy1, this includes at least 150ha of 
employment land, 22,000 additional jobs and 30,000 gross housing completions by 2030, which 
will be directed towards sustainable and accessible locations. 

Metrogreen (illustrated in Figure 1-1) is the   largest Strategic Growth Areas (125ha)in 
Gateshead.  Currently the area is heavily developed and includes a mixed land use offering 
offices (Delta Park), retail warehouses (Costco), and industrial units (Dunston Industrial Estate), 
which surround the Metrocentre.  Part of the site along Cross Lane is derelict brownfield land, 
whilst the open land and intertidal mud flats along the River Tyne frontage form an important part 
of the River Tyne Tidal Mud Local Wildlife Site and Strategic Wildlife Corridor. 

Metrogreen has been identified as a medium to long term aspiration, which will be primarily 
residential with the potential capacity to support up to 850 new homes by 2030 and 1300 homes 
in the post plan period.  There is also potential for commercial uses (including office space) to be 
focussed in the area north of the Transport Interchange, supported by new community facilities 
based around a network of high quality green and blue spaces and routes to provide a new 
sustainable urban community. 

Figure 1-1 illustrates the strategic development phases according to the plan period.  Those sites 
that are identified as coming forward in the current plan period are mainly those that are vacant 
or where the current use is relatively temporary in nature, however this does not rule out those 
sites currently in active use coming forward before 2030. 
Figure 1-1: Metrogreen study area & development phasing 

 
© Crown Copyright and Database Rights 2013 Ordnance Survey Gateshead Council 100019132 

                                                      
1 NewcastleGateshead (2011) One Core Strategy Draft Plan 
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Development at Metrogreen will require a long lead-in time due to the complex nature of the site.  
Part of the area is affected by tidal flooding from the River Tyne and Derwent, and some areas 
suffer drainage problems and the accumulation of surface water runoff during larger storm 
events.  There are also a number of other development constraints including the location and 
capacity of strategic and local transport networks, contamination and fragmented land 
ownership.  The River Tyne, Derwent and A1 trunk road also form physical barriers limiting site 
access to two main roads; the A1114 and Wellington Road.  The railway line also separates the 
site between north and south and encloses part of the site surrounding Cross Lane between the 
A1. 

1.3 Water Related Opportunities and Considerations 

Gateshead Council, the Environment Agency and NWL have carried out a number of studies 
investigating resources, supply, treatment and management of water across Gateshead.  Each 
study helped highlight a range development opportunities and constraints relating to water and 
offer potential management or mitigation solutions.  A summary of each study relating to the 
Metrogreen development is provided below. 

1.3.1 Water resources, treatment and supply 

NWL has responsibility for the operation and maintenance of the potable water supply system 
and ensuring that there are sufficient water resources available in Gateshead and Newcastle.   

The NewcastleGateshead Water Cycle Study (WCS) was published in 2010 undertaking a high 
level review of potential future development against aspects of the water cycle, namely; water 
resources, water treatment and supply, wastewater, sewage treatment, flood risk and other 
environmental considerations to ensure that new development can be supplied with the required 
services and infrastructure to sustain the proposed ambitious development plans. 

Gateshead and Newcastle is currently provided with drinking water upstream from Ovingham 
which is in the Lower Tyne and treated at the Whittle Dene and Horsely Treatments Works, 
within the Kielder Water Resource Zone.  There are no water supply issues identified, and NWL 
has not forecasted a deficit in water resource or supply in the long term and this was confirmed 
as part of their assessment of future development.  In terms of fresh water supply, NWL does not 
envisage the supply of fresh water as a constraint to the proposals in the One Core Strategy 

The WCS did however identify future capacity risk with Howdon Sewerage Treatment Works 
(STW) and within its catchment, which serves Gateshead, Newcastle and parts of 
Northumberland, North Tyneside and South Tyneside.  It was identified in the WCS that the STW 
does not have sufficient headroom (spare capacity) to accommodate all of the planned growth 
across the catchment.  It estimated there is an available headroom of 3% consented flow, which 
has an equivalent volume of 13,000 additional houses. 

In order to ensure planned housing growth across the Howdon Treatment Works catchment can 
be treated by the STW, NWL launched the Howdon STW and Tyneside Interceptor Asset 
Management Plan (H&TI AMP) in 2012, which is a long-term (25 year) plan for the management 
of the network and treatment capacity in the Tyneside catchment.  The Plan, which is expected 
to be finalised in 2017, is designed to facilitate a number of needs including: 

 Identifying and prioritising the removal of surface water from the combined system 
 Accommodating future growth for the Howdon catchment 
 Long term management of STW and network assets 
 Addressing environmental protection. 
 Identifying and managing future flood risk from public sewers 
 Ensuring operational efficiency 
 Identifying long-term investment needs 
 Enabling robust business planning for future asset management plans 

In addition to this plan, NWL led a partnership project with Northumberland County Council, 
Newcastle City Council, Gateshead Council, North Tyneside Council, South Tyneside Council, 
the Environment Agency and Consumer Council for Water called the Tyneside Sustainable 
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Sewerage Study (TSSS), which identifies the tools and techniques for surface water removal.  
Two partnership projects have progressed to feasibility in North and South Tyneside.      

1.3.2 Tidal flood risk 

The Metrogreen Flood Management Plan (FMP) was published in 2011 following the Gateshead 
Level 2 Strategic Flood Risk Assessment (SFRA).  The FMP develops the understanding of tidal 
hazards associated with the area and introduces a range of viable flood mitigation options that 
would be most appropriate given a range of strategic assumptions.  It identifies developable 
areas of land and the amount of residential development that can be safely accommodated once 
mitigation measures are in place.   

The FMP recommends a flood management strategy centred on a strategic approach for long 
term development of Metrogreen, which can be adapted to fit with development phasing, funding 
and climate change.  Whilst a traditional approach, a comprehensive defence scheme involving 
strategic land raising set back from the River Tyne frontage, would resolve many of the flood 
risks to Metrogreen. 

Although considered, the FMP did not assess the impacts of surface water flooding or land 
remediation requirements, which the study recognised would have a major part to play in 
developing a comprehensive flood management strategy for Metrogreen.  Surface water network 
discharging directly into the Tyne would present a potential route for tidal flood waters to back up 
into the sites should the flap valve on the outlet fail in an event.  Therefore tidal flood levels and 
their management have an important impact on the design of any surface water system. 

1.3.3 Surface water 

Newcastle CC and Gateshead Council prepared a joint high level Surface Water Management 
Plan (SWMP) to investigate the flood mechanisms and consider the most cost effective methods 
in which to manage the risk of surface water flooding in Gateshead and Newcastle, by focusing 
on specific development areas including Metrogreen. 

The plan provides a strategic approach through which key local partners (such as NWL, 
Environment Agency, developers/landowners and the Council) with responsibility for surface 
water and drainage can work together. 

The SWMP considers a number of issues including the risk of surface water flooding during 
extreme rainfall events, the capacity of the current surface water networks (including open 
watercourse, culverted watercourses and surface water sewers) and their ability to convey 
surface water to the River Tyne, Derwent or Howdon STW.  

As with most heavily urbanised areas, natural and formal drainage will have a limited capacity.  It 
is expected that new public sewers will be designed to accommodate flows generated by a 1 in 
30-year rainfall event without property flooding.  Higher design standards can be considered at 
the discretion of the water company and where cost beneficial.  Older sewers could have a much 
lower capacity.  Urban watercourses are also often in culvert or form part of the public sewerage 
system and their capacity is difficult to ascertain without a condition assessment and detailed 
modelling.  These culverted watercourses will tend to have a limited capacity.  Property drainage 
and road gullies also limit the amount of surface water that is able to enter these systems. 

The SWMP identified Metrogreen development area as being prone to surface water flooding 
due to the capacity and condition of the current drainage network, natural topography and the 
presence of road and rail embankments, which act as obstructions to overland flow.   

The area is also served by public surface water sewers, some of which outfall into small open 
drains or culverted watercourses before discharging into the River Tyne.  The location and 
condition of these outfalls were not ascertained in the SWMP, but it was stated that surface 
water discharge into the river could be an issue due to tidal locking and surface water storage 
may be required on site.   

As Metrogreen is developed, the SWMP identified a number of possible solutions to manage 
surface water, including the use of swales to convey water, storage areas and possibly pumping 
stations to combat tidal flood risks if ground is not raised. 

One of the benefits of this surface water management scheme in this area would be the removal 
of surface water from the combined sewer, which would help free local capacity to receive foul 
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water from new development, reduce the risk of sewer surcharge and help alleviate pressure 
downstream on Howdon STW.  The scheme would also deal with events that exceeded design 
standards in the new development areas and ensuring during high tide the surface water system 
still functions as intended. 

1.4 Surface Water Management Plan 

1.4.1 Planning and new development  

New building in urban extensions or as part of regeneration presents a challenge to existing 
drainage systems but can also become an opportunity to address long-standing problems 
through strategic improvements and upgrades to reduce existing surface water flood risk 
downstream or to create capacity in the drainage system through improvements in runoff from 
development sites.  Table 1-1 illustrates how surface water should be considered as part of 
planning for new development. 
Table 1-1: Surface water management planning & new development

2
  

Surface water planning of new 
developments 

How a SWMP study provides additional information 

A strategy to manage surface 
runoff from the development sites 
to control flood risk to drainage or 
river systems downstream. 

This is the principal benefit and focus of a SWMP study, 
in the context of new development, which can assess 
the surface water runoff required from a development 
site, in light of an understanding of existing risk. 

A strategy to manage surface 
runoff within development sites to 
manage flood risk within the 
development site. 

This is principally the concern of the FRA, although the 
SWMP study can provide recommendations on the use 
of sustainable drainage systems (SuDS) to inform FRAs. 

A strategy to manage flood risk in 
the development site from surface 
water runoff entering from outside 
the development site. 

The SWMP study can be used to identify where 
proposed development sites might be vulnerable to 
runoff entering the site.  This should feedback into 
SFRAs and be used to inform FRAs. 

 

A SWMP study which considers new development is principally concerned with understanding 
the runoff requirements from a development site in light of existing surface water flood risk and / 
or existing capacity constraints in the drainage system.  The intention is not to replace the site-
specific FRAs that should be undertaken by developers; rather the SWMP study should provide 
the basis for detailed planning policy and allocations to inform development proposals and 
accompanying FRA, so that opportunities to reduce flood risk through development are 
maximised. 

The opportunities to reduce existing surface water flood risk or to create capacity in the drainage 
system are more likely to be realised through a SWMP study that considers the interaction 
between new development and risk.  In addition, a SWMP study provides an opportunity to 
strategically plan drainage requirements across large new developments that reduces the 
likelihood of piecemeal systems being adopted within development sites. 

Under the 2010 Flood and Water Management Act (FWMA), the Lead Local Flood Authority 
(LLFA), as the SuDS Approval Body (SAB), will be required to approve and then adopt SuDS, 
serving more than one property, in new developments.  SWMPs will enable a strategic approach 
to the planning of drainage requirements across large areas and will therefore provide a key tool 
for LPAs future planning decisions. 

                                                      
2 Table extracted from the Defra 2010 SWMP Technical Guidance (Box 4) 
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1.4.2 Opportunities 

The NewcastleGateshead Draft One Core Strategy Policy CS17 ‘Flood and Water Management’ 
requires new development to manage surface water effectively, incorporating SuDS, where 
appropriate.  Whilst this would be implemented on a site by site basis, primarily through the SAB 
once enacted under the FWMA, there are a number of multifunctional benefits by considering 
surface water management at a more strategic scale through a SWMP.  

The Metrogreen area is predominantly a brownfield site characterised by remnants of former 
buildings and disused roadways.  There are some areas of open space, which have had limited 
development.  Building and regenerating the area, with sustainable surface water management 
in mind, can help: 

 Facilitate new development removing reliance on upgrading public sewerage system at a 
local and regional level by remove surface water from the combined sewers by 
separating sewer or restoring existing land drainage networks (natural drainage) 

 Reduce the volume of surface water by managing surface water runoff and reducing 
areas of impermeable surfaces 

 Manage or reduce surface water flooding by maximising the potential for flood storage 
through ponds, swales and reopening (‘day lighting’) sections of the existing drainage 
network including surface water sewers and culverted watercourses 

 Manage water on the surface during exceedance events by re-establishing overland flow 
paths and designing multi-functional open spaces to safely route and manage temporary 
surface water 

 Enhance local biodiversity and water quality by protecting, enhancing and providing high 
quality blue and green infrastructure 

 Improve local access to natural, shady outdoor spaces 
 Manage urban cooling 
 Protect or create carbon sinks and other climate change mitigation or adaptation benefits 
 Provide an attractive setting for development, with better public access, particularly 

around the riverside 
 Achieve a number of Core Strategy strategic objectives and planning policies 

Without a high level strategy, there is a possibility that development will occur in isolation, 
adopting inconsistent SuDS or more traditional systems that reduce the likelihood of achieving 
many of the benefits identified above.  Managing surface water on a site by site basis can also 
be less cost effective especially if each site has to implement all three stages of treatment and 
sites have to sacrifice larger areas to store flood water. 

In order to avoid this and ensure Gateshead Council achieve their emerging vision and 
development objectives for Metrogreen, a single and co-ordinated surface water management 
approach across the whole development area has been considered as part of this SWMP.  By 
doing so, constraints can be overcome, opportunities realised and sites can be brought forward 
through a coordinated and logical approach. 

This local SWMP will provide additional evidence relating to the development of Metrogreen, 
specially focusing on managing surface runoff within, from and entering the development sites in 
order to control flood risk to drainage or river systems downstream. 

Using the current Draft National Standards for Sustainable Drainage Systems3, the SWMP will 
look at the potential application of SuDS in more detail at both a site and strategic scale to 
determine appropriate design criteria, identify routes for SuDS conveyance infrastructure and 
locations of regional SuDS facilities, which will be used to formulate a surface water 
management strategy that can be used to plan development layouts and outline capital and 
maintenance costs for delivering SuDS infrastructure.  Gateshead Council can then use this 
evidence base to develop an Area Action Plan (AAP) for Metrogreen.  The agreed AAP will then 
be used to inform the Infrastructure Delivery Plan and development proposals as they begin to 
come forward. 

                                                      
3 Defra (2011) Draft National Standards for Sustainable Drainage Systems: Designing, constructing, operating and 

maintaining drainage for surface runoff 



 

      
 

 
2013s6815 - MetroGreen SWMP - Draft Report v5.4 6 

 

1.4.3 Aims and objectives 

The main aims and objectives of the Metrogreen SWMP are to:  

a) Identify the capacity of the existing combined and surface water networks including a 
review of water quality issues and infrastructure improvements required 

b) Identify volume of water to be stored / managed arising from proposed development 
c) Show potential strategic locations for flow paths, swales, attenuation ponds, etc. and 

assess implications for gradients, levels required and proposed GI network and land use 
locations 

d) Set out impact of exceedence events and how they can be managed 
e) Set out strategic phasing for delivery  
f) Identify next steps for the implementation of the strategy. 
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2 Existing Drainage System 

2.1 Introduction 

Metrogreen is currently served by a network of complex and interconnected drainage systems 
comprising open watercourses, culverted drains, highway drains and public sewers that convey 
surface water from the area towards the River Tyne, Derwent and the foul / combined effluent to 
Howdon STW.   

As a LLFA, Gateshead Council along with riparian owners (land owners) are responsible for 
managing open ditches and watercourses.  Some culverted watercourses are also under riparian 
ownership and have unknown condition.  As a Highways Authority, Gateshead Council are also 
responsible for ensuring effective drainage of local roads in so far as providing appropriate 
maintenance programme for the drains and gullies. 

NWL is responsible for the sewer network and operation of pumping stations within their 
network.  The Water and Sewerage Companies in England are expected to provide a minimum 
capacity to prevent internal property flooding from storms with a rainfall return period up to once 
in 20-years.  New development is designed to provide drainage systems with capacity to convey 
rainfall events of up to a 3.3% annual probability of occurrence (1 in 30-years) whilst highway 
drainage inlets may be designed to deal with rainfall ranging from between 5% and 20% 
probability of occurrence (1 in 5 to 1 in 20-year events) for new systems. 

Under the FWMA, Gateshead Council are responsible for understanding flooding from all 
sources, including managing surface water flooding, which is typically a consequence of water 
exceeding the capacity of the drainage systems above and flows overland before collecting in 
low points in the local topography or behind barriers (natural or man-made).  In most cases this 
will relate to extreme rainfall events, which are larger than the designed capacity of the drainage 
system.  

2.1.1 Historical flood events 

                  Figure 2-1: A1 surface water flooding
4
 

Gateshead has experienced several recent 
extreme rainfall events in 2007, 2009 and in 
June, August and September of 2012, which 
have resulted in surface water flooding.  

The majority of historical surface water flooding 
incidents recorded by Gateshead Council lie 
outside of the Metrogreen study area including 
the Team Valley and central Gateshead.   

Only one incident in the locality has been 
recorded in the Gateshead SFRA, which was 
along Cross Lane, which was attributed to 
sewer surcharge.   

An internet search for articles and social media 
posts relating to the 2012 floods show parts of 
the study area did flood from surface water 
including the MetroCentre and surrounding car 
parks.  

The A1 south of the MetroCentre (Dunston 
Road) also flooded due to surface water as 
shown in Figure 2-1. 

Little further evidence of surface water flooding 
to the individual proposed development sites 

                                                      
4 Source unknown – internet search 
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was found.  This may be because most of the sites are derelict and there are currently no 
receptors at risk.     

2.2 Surface Water Drainage 

2.2.1 Open ditches and watercourses 

There are a number of open ditches located along Cross Lane.  These are primarily fed by 
surface water sewers from the south and act as discharge locations for surface runoff from 
surrounding land.  Most of these ditches are unmaintained and are heavily silted and overgrown.    

All ditches flow in a northerly direction where they converge and are conveyed in a culvert 
underneath the railway before discharging into the River Tyne.  The culvert underneath the 
railway embankment and A1114 is currently heavily silted likely as a result of limited constant 
flow from the upper catchment and lack of maintenance.  There is very limited information 
surrounding the size and condition of the open ditches and culvert.  Due to their current 
conditions, these open ditches and culverts will have limited capacity during storm conditions. 

It has been confirmed that all outfalls into the River Tyne are flapped to stop tidal ingress.  There 
will be a residual risk of tidal ingress if flaps become stuck in an open position (e.g. flap valve 
failure due to debris).  There will also be a risk of tidal locking if surface water is trying to 
discharge from the system during high tides along the Tyne.  This will depend on the levels of 
the pipe against tide levels and the head driving the surface water. 
Figure 2-2: Open drains & watercourses 

 
© Crown Copyright and Database Rights 2013 Ordnance Survey Gateshead Council 100019132 

2.2.2 Highway Drainage 

Highway drainage systems are installed to capture surface water run-off to alleviate flooding and 
protect the fabric of the road.  Whilst there will be a highway drainage network throughout the 
study area connecting the road surface to the surface water / combined network, there was no 
information on the system available from Gateshead  Council.  This includes the type, location, 
hydraulic capacity and condition.   

Railway Culvert 
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2.2.3 Public Sewers 

Urban areas in Gateshead are served by public sewers transferring domestic, trade and surface 
water, with the majority in the Metrogreen area going to Howdon STW.  Surface water sewers 
normally outfall into rivers, open drains and watercourses whilst combined sewers overflow to 
these watercourses through Combined Sewer Overflows (CSOs) during periods of heavy rainfall.  
These outfalls are consented by the Environment Agency and operate when storm flow exceeds 
the capacity of sewers and are used to reduce flood risk and prevent properties from flooding.  

There are 27 drainage areas across Gateshead that represent public sewer catchments, two of 
which serve the Metrogreen study area including Whickham North (05-D10) and Whickham 
South (05-D11).  Each catchment is described below.  A map illustrating to full drainage area 
catchments are provided in Appendix A. 

Whickham North – 05-D10 

The Whickham North drainage area covers an area of 240ha serving the existing residential 
properties of Whickham.  The current sewer network is predominantly combined.   

The northern part of the catchment around Derwenthaugh is largely industrial and is served by a 
separate foul and surface water sewer networks.  The southern catchment is connected to 
Derwenthaugh through a 1500mm combined sewer that runs underneath the A1 along Longrigg 
Road. 

There are four CSOs in the catchment.  Three CSOs are located south of the A1, whilst 
Whickham North CSO 10 is located off Longrigg Road at the Hannington Works site.  All CSOs 
manage excess flows within the combined sewers in times of heavy rainfall and into the River 
Derwent. 
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Figure 2-3: Whickham North sewers 

 
© Crown Copyright and Database Rights 2013 Ordnance Survey Gateshead Council 100019132 

 

Whickham South – 05-D11 

Whickham South is the larger drainage area of the two (835ha), but includes significant 
greenfield land (475ha).  The urban areas of Sunniside, Whickham South and Metrogreen are 
served by both combined and separate sewer systems.  The surface water drainage system in 
Wickham South can be separated into two distinct areas; north and south of the A1.   

South of the A1, the majority of surface water is conveyed by natural drainage ditches or 
separate surface water sewers towards Black Burn, a small tributary to the River Team.  Surface 
water that enters the combined system is conveyed north underneath the A1 at Clay Lane into a 
large trunk sewer towards Howdon STW.   

During storm flow, there are a number of CSOs discharging excess flows from the combined 
sewer to Black Burn.  North of Front Street, there is another CSO off Market Lane, which diverts 
storm flow from the combined system into a small open drain, which is then in culvert under the 
A1 and MetroCentre before discharging into the River Tyne.  The culvert is identified on NWL’s 
sewer networks as a surface water sewer.  However, it was likely that the culvert was once a 
continuation of the watercourse but is now designated as part of the sewer network.   

North of the A1, there are several surface water sewers, which discharge to an open drainage 
ditch running south-north through the area to the east of Cross Lane (see Section 2.2.1).  The 
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combined network is also linked to the watercourse / drains through two CSOs at Cross Lane 
and Waterside Drive. 
Figure 2-4: Whickham South sewers 

 
© Crown Copyright and Database Rights 2013 Ordnance Survey Gateshead Council 100019132 

2.3 Surface Water Modelling 

The aim of this section of the SWMP is to develop the understanding of flood risk from the 
surface water networks described above.  This is primarily achieved by modelling the networks in 
detail to identify connections, capacity issues, flood mechanisms and the consequence of 
exceeding the sewer capacity during extreme rainfall events.  The modelling approach adopted 
depends on the complexity of the network and the availability of data including previous sewer 
models or detailed survey data required to represent the system with confidence.  

There are a number of hydraulic models covering the study area.  The Gateshead Level 2 SFRA 
produced a 1D-2D model of the River Tyne, Derwent and Team to assess the risk of tidal 
inundation in the Metrogreen area.  This model does not include the open drains that run 
adjacent to Cross Lane or the sewer network.  

The Environment Agency has a national surface water model used to produce the national 
surface water maps.  This model is used to represent overland flows during extreme rainfall 
events (1 in 30-year and 1 in 200-year).  The model is strategic in nature as it does not explicitly 
represent the underlying detailed drainage network or possible interactions with other sources.  
For example, it only makes a ‘global’ allowance for typical drainage by reducing the volume of 
rainfall in an event (drainage allowance of 18mm/hr). 

The most relevant models available are those developed by NWL as part of their Drainage Area 
Study programme during 2012, which provide an overview of the performance of the public 
sewerage system.  Two separate models are available representing the two drainage areas 
covering Metrogreen.   

NWL sewer models can be considered as the best available data and will used as the baseline 
model upon which new development and the surface water and land drainage network was 
superimposed.    
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2.3.1 NWL sewer models 

The Whickham North drainage model covers Sites 24, 26 and 27 to the west of Metrogreen.  The 
Whickham South drainage model covers the development sites to the south of the railway line 
but has poor coverage to the north of the railway line from Site 4 and eastwards.  Further data 
for these sites with poor coverage has been requested from NWL but was not available.  

The current sewer models were not developed to present the surface water network in detail as 
the focus was on the combined and foul networks.  In their current state, these models provide a 
baseline understanding but the local detail of watercourses and pipes in the development area 
would need to be added.   

A technical review of the models was completed at the start of the study to understand their 
suitability going forward.  The following issues were noted: 

 No evidence of model calibration was provided in the supporting documentation.  A 
medium level of confidence was applied to model outputs based on the fact they reflect 
reported flood risk suggesting ground truthing of the outputs has been undertaken only.    

 Outfalls into the River Derwent and River Tyne were free outfalls only.  No backwater 
effect from these sources was included.  As a result, preliminary model runs highlighted 
direct flood risk to low lying sites such as Site 2 from high tide levels.  It is however 
known that these outfalls are in fact flapped. 

 There are no local watercourses included within either model.  This is acceptable for the 
Whickham North model but for the Whickham South model there are a number of local 
drains across the area that may be important sources of flood risk for the development 
sites.   

 The surface water drainage from undeveloped sites had not been included within the 
current NWL Whickham South model. 

 

Figure 2-5 illustrates the geographical location of these issues along with a number of 
fundamental data gaps associated with the current model.  These issues and data gaps were 
partially addressed through further survey work, but it is recognised that further data will be 
required to confirm the findings of this study.  The data gaps include additional surface water 
catchments and the size and condition of local drainage channels and culverts. 
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Figure 2-5: Whickham South model data gaps 

 
© Crown Copyright and Database Rights 2013 Ordnance Survey Gateshead Council 100019132 

2.3.2 Site visit and supplied survey 

Figure 2-6: Cross Lane Open Drain 

A site visit was undertaken in April 2013 to gain a 
better understanding of local topography, potential 
areas of surface water flooding and to try and 
resolve some of the outstanding modelling data 
gaps identified in Figure 2-5.   

Site 2 (previously Resinours Chemicals) and Sites 
11 and 7 (previously Reg Vardy) are derelict.  Site 
19 (Newcastle Federation Brewery) was in the 
process of being demolished. Site 3 was being 
developed into a bus depot.  

The drainage routes from the catchments south of 
the A1 were not obvious but based on the location 
of observed gullies and historical mapping these 
are assumed to discharge into the A1 drainage 
network. This was also assumed the case by 
Gateshead Council.  

The site visit confirmed approximate profiles of 
each of the drainage channels.  The open drains 
were found to be in poor condition and were 
subject to siltation, overgrown vegetation and fly-
tipping (Figure 2-6).  The culvert underneath the 
railway was also around 80% silted and was 
difficult to access from both sides of the railway 
(Figure 4-7).   

Sewer connections downstream of Handy Drive were difficult to identify on site.  Following the 
site visit, Gateshead Council undertook a manhole investigation to confirm connections and it 
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was found that the culvert drains to the northeast and links into a large sewer discharging into 
the River Tyne. 

2.3.3 Model updates 

Using the findings of the site visit and manhole survey, the Whickham South model was updated 
to include the drainage catchments and open channels detailed in Figure 2-5.   

Catchment gradients for each sub-catchment was extracted from LIDAR and fed into the ReFH 
runoff model.  Catchment descriptors have been extracted from a small local catchment and 
design initial conditions derived from these.  It is noted that the SPRHOST value from the local 
FEH catchment is 18.19, suggesting a permeable catchment; however the WRAP soil type for 
the area is 4 suggesting a low permeable catchment.  A review of the soil map shows the area is 
classified as 'un-surveyed, mainly urban and industrial areas’; as such it has been decided to 
leave the WRAP soil type for the area unchanged from the NWL model.  

The original sub-catchments included in the NWL model for Whickham South use the 
Wallingford runoff model.  The model configuration for each of the subcatchments is shown in 
Figure 2-6. . 
Figure 2-6: Layout of combined model of Metrogreen area 

 
Standard profiles for the drainage channels were developed from measurements taken on site.  
These were incorporated into the model as channels between nodes only, i.e. flooding can occur 
at node points only.  It has been assumed that the channels have been cleared out and 
screens will be managed. This is an important point to note.  Modelling of blockage and 
siltation in small watercourses is highly uncertain and for the purposes of the study a “clean” 
system was a reasonable baseline to superimpose the development strategy for Metrogreen. 

Flap valves have been included on all tidal outfalls in both Whickham North and Whickham 
South models following discussion with Gateshead Council and NWL. 

For both the Whickham North and Whickham South models, LIDAR data has been imported into 
the model and hydrodynamically linked to the 1D sewer network for flood mapping purposes.  
Flood extents are dictated by the local topography only with a fixed roughness value applied 
across the floodplain.  

A series of model runs have been completed to determine the critical duration storm event.  The 
events run include 60, 120, 240 and 360 minute duration summer events and 240, 360, 480 and 
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600 minute duration winter events.  A critical storm duration of 60 minutes has been selected for 
both the Whickham South and Whickham North areas respectively as these produce the 
greatest flood risks.  A longer storm duration was used to test tide locking combinations. 

2.4 Surface Water Modelling Results 

To assess the risk of surface water flooding in Metrogreen, the updated integrated surface water 
drainage model has been used to run a number of current and future5 scenarios (Table 2-1).  It 
should be noted that these rainfall events are not typically used to assess the performance of 
combined sewer systems.  The industry standard models assume that all runoff enters the pipe 
and that flooding escapes from the manholes.  In reality the capacity of the gullies and inlets are 
such that most runoff remains on the surface and causes flooding.  This will then dissipate into 
the available combined and surface water sewers.  This may then convey these flood waters to 
other vulnerable parts of these networks.  Currently is not practicable to attempt to model these 
complex processes directly so it is usual to use existing models to infer areas where water will 
accumulate, which is normally topographically vulnerable locations where the capacity of the 
drainage network is insufficient to drain this water away.  The flood outlines produced by the 
model does not include overland routing of surface water which cannot enter the sewer network.  
This would be expected to follow roads and natural depressions. Model results are discussed 
separately below.   
Table 2-1: Model scenarios 

Scenario Storm Duration Rainfall Event Tidal Level6 
Existing flood  60min 1 in 30-years 3.1m AOD 
Future flood 60min 1 in 30-years + 20% 4.3AOD 
Existing extreme flood 60min 1 in 100-years 3.1m AOD 
Future extreme flood 60min 1 in 100-years + 20% 4.3AOD 
Tidal locking  4, 6, 8, 10hrs 1 in 100-years 3.1m AOD 

 

It should be noted that these model scenarios are focussed on flood risk and should not be used 
to infer any performance data for the sewerage systems in the Metrogreen area.  Design of any 
new drainage provision to enable new development would typically ensure that the pipe network 
could cater for the 1 in 30 year event, and manage exceedance through defined overland flow 
routes and storage devices.  The integrated model provides an overview of the scale of flood risk 
at key locationsin the current network, and allow for any external flow routes or existing flooding 
issues to be incorporated into the surface water management strategy for the area. 

2.4.1 Existing and future extreme flood scenarios 

During the extreme 1 in 100-year rainfall event, the model shows limited flooding to Metrogreen 
(Figure 2-7).  The main flood risk to the Sites 2 and 6 comes from the constriction of the surface 
water network posed by the railway culvert, whilst Cross Lane further south is also at risk but 
flooding remains within the road.  Very similar patterns of inundation are predicted when climate 
change is factored into the rainfall. 

Improvements to the local drainage network, including improvements to the conductivity of the 
network, confirmation of levels within the system, and clearance of the drains and the culvert 
beneath the railway are expected to manage the predicted flood risk.  There is always the 
potential for local flooding around gulleys before rainwater enters the sewer network, and this is 
not shown by these models. 

 

 

                                                      
5 Representative of climate change in the Tyne region as noted in the Environment Agency (2011) Adapting to climate 

change, Advice for Flood and Coastal Erosion Risk Management Authorities 
6 A HAT tidal curve timed to coincide with the peak of the fluvial event has been used as the downstream boundary at 

discharge locations into the River Tyne, except where future climate change is being considered and a design 
extreme tidal event has been used.  
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Flooding throughout Metrogreen is limited because of the relatively small catchment, dissected by 
the A1 to the south, and the low runoff coming off the existing catchment.  During the site visit 
there were no observed outfalls into open surface water drains along Cross Lane and these 
channels were all completely dry. A significant proportion of runoff is managed by the combined 
network operated by NWL.  

 
The large catchment (south of the A1) is modelled as flowing into the A1 highway drainage, 
which then discharges into the outfall running beneath the Metrocentre, hence the flooding 
observed in and around the shopping centre. As mentioned previously, this assumption was 
agreed to with Gateshead Council as the most likely scenario given the limited data.   
Figure 2-7: 1 in 100-year & 1 in 100-year plus climate change flood extents 

 
© Crown Copyright and Database Rights 2013 Ordnance Survey Gateshead Council 100019132 

Of the sites proposed for development post 2030, Sites 18, 19, 20, 21 and 24 are susceptible to 
surface water flooding..  The model shows water surcharging of the combined sewer system in 
Beech Drive.  Flooding will arise from both the combined sewer systems and as a result of runoff 
not being able to enter either the combined of existing surface water systems.  This flood water 
will contain foul sewage debris and any proposal to manage this flooding above ground risks 
periodic contamination of new drainage systems provided as part of the redevelopment.  As such 
overland management options will be less desirable.   Emphasis should be on surface water 
separation and management.  If this can be done successfully it will reduce the surcharge levels 
in the combined sewer and flooding from this sewer will not happen except in exceptional events  
In the future NWL may look to improve the hydraulic performance of the combined system if the 
flooding frequency exceeds the prescribed threshold and the frequency of spill from the CSO 
need to be reduced.  Typical solutions include underground storage and subsequent release 
back to the combined sewer   

For Site 24, flooding is a result of the local surface water sewers surcharging and as such 
overland management and diversion into the River Derwent should be feasible.   

2.4.2 Existing and future lower order flood scenarios 

In order to confirm the risks of flooding during lower return periods, the 1 in 30-year rainfall event 
has also been modelled (Figure 2-8).  Again flooding is not significant due to the size of the 
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contributing catchment.   This is a typical scale of event used in surface water management 
plans, and when used with the 1% event provides an indication of the scale of risk that may need 
to be addressed in the surface water plan. 

During the 1 in 30-year event, Sites 18 and 20 are still at risk of flooding from lack of capacity in 
surface water and combined systems in the Beech Drive area, whilst flooding along Cross Lane is 
reduced compared to the 1% event. 

 
The modelling indicates that Beech Drive is suspectible to flooding over a range of extreme flood 
events.  Careful management of overland surface water flooding will be required as the current 
sewer provision is limited.    Flooding at Site 24 is localised and overland flow routing into the 
River Derwent should be feasible.   
Figure 2-8: 1 in 30-year & 1 in 30-year plus climate change flood extents 

 
© Crown Copyright and Database Rights 2013 Ordnance Survey Gateshead Council 100019132 

2.4.3 Tidal locking scenario 

Due to the potential risk of tidal locking of the surface water network, a tidal locking scenario has 
been run for the 1 in 100-year rainfall event but with a longer duration event.  Although the site is 
tidal locked the modelling does not produce any more flooding because manholes on the 
downstream side of the railway line are lower than the threshold of flooding upstream of the 
railway.   This provides an escape of retained flood water onto land downstream of the railway 
crossing.  This will alter should the site downstream be raised above the design tide levels, and 
there is potential for the tide level to hold up flow and enhance levels upstream of the railway 
culvert.  The low lying road crossing (Handy Drive) under the railway will remain susceptible to 
back flow up the gulleys onto the road in that situation.  This can be reduced by installing flap 
valves on the road drainage outfalls and ensuring that all drainage channels in this location are 
bunded to retain flood waters within the channel. 

Figure 2-9 illustrates a long section plot of the model through the railway culvert, which shows 
the surface water ditches above peak tidal level.  There is also a discrepancy of levels through 
the culvert (illustrated by the 2m drop from the railway culvert to the surface water sewer at the 
downstream the A1114), but this makes the model more conservative. 
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Figure 2-9: Long section of the plot of the model through the railway culvert 

 
From the model tide locking appears to be a low risk scenario in that the volume of runoff from 
this truncated catchment is low and can be stored within the channel network.  As runoff volumes 
increase with development the potential for tide locking to become more of a constraint should 
be considered.  However, the enhanced drainage channels required to meet the SuDS based 
approach appears to offer a natural protection against tide locking 

It can be concluded from the modelling that the current system has insufficient catchment area to 
cause tidal locking to be a critical scenario.  However, the railway culvert invert is potentially lower 
than high tide levels and will therefore potentially suffer from siltation as the tide slows the 
drainage network down (as already observed on site). 

 
Without detail design model runs, it is expected that proposed channels would be big enough to 
deal with a sensible combination of rain and tide, because there is so little external flow having to 
be dealt with.  This said, during final analysis, channel sizing and bank tops should be checked 
with a tidal locked condition but is not expected to increase their size significantly.  It should be 
noted that all new floor levels will be above the potential worst case tidal condition (flap valve 
failure) as part of the flood risk management strategy. 

2.4.4 Remaining modelling assumptions / uncertainties 

It is important to note that whilst the model has been updated using additional data supplied, site 
visit observation and expert judgement to schematically represent the connectivity of the local 
surface water drainage network, there remain significant uncertainties within the modelling.  

Whilst the modelling identifies a level of risk to the proposed development sites during both the 1 
in 30-year and 1 in 100-year rainfall events, the following points are noted and should be 
considered when describing the level of risk (Figure 2-10 details the location of these areas of 
uncertainty):   

 Both the existing surface water and combined sewers will have been designed, at best, 
for the 1 in 30-year flow, and will not have been designed to accommodate the 1 in 100-
year rainfall event as modelled. 

 During extreme events (greater than 1 in 30-year), it is unlikely that rainwater and 
overland flow would be able to drain into the system and flooding is likely to be surface 
water rather than sewer surcharge.  For example, the modelling assumes that gullies will 
be able to drain all water falling onto the highway system.  In reality, gullies have smaller 
capacities and could be blocked if un-maintained. 

  As such flooding during exceedance events will need to be managed within the new 
development landscape and surface water designs. 

 Flooding from the combined sewer systems will also contain foul effluent and any 
proposal to manage this flooding above ground risks periodic contamination of the site.   

 The culvert beneath the railway is heavily silted and the downstream face is overgrown 
with weeds whilst standing water was observed against the downstream face.  The 
current model does not include partial blockage. Gateshead Council reported that the 
culvert connected into a local surface water sewer approximately 2.5m below the 
channel bed level.  The connectivity of this downstream channel into the stormwater 
system and the capacity of this connection should be confirmed. 

 The surface water sewer outfalls discharging to the local drain north of Wellington Road 
could not be located on the site visit.  These are currently assumed to discharge into 
drainage channel but confirmation of this connectivity is required. 
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 It remains the case that the model is not calibrated and predicted flood extents should be 
treated with caution until validated.  There is no known history of flooding from this 
network to confirm the modelled flood extents, so further discussion with NWL regarding 
the cause of the predicted flooding is recommended and possible future management 
options if flood risks are confirmed.  

 
Figure 2-10: Key locations of model uncertainties 

 
© Crown Copyright and Database Rights 2013 Ordnance Survey Gateshead Council 100019132 

2.5 Water Quality 

Whilst this SWMP is primarily focused on managing the quantity of surface water, issues 
surrounding water quality should still be considered, as current condition or potential water 
pollution incidents can have a significant impact on and influence proposed surface water 
management techniques (e.g. SuDS) and which multifunctional benefits they are designed to 
provide. 

Prior to this study, Gateshead Council had initial concerns over contamination previously 
experienced at Cross Lane Meadows, a Local Nature Reserve and Local Wildlife Site south of 
the A1, as a result of water pollution from a CSO.  Both Gateshead Council and NWL have 
confirmed that this is no longer an issue, as the pond had been removed.  However, a residual 
risk will remain throughout the study area from all foul and combined sewers as pollution may be 
a consequence of random blockages or hydraulic overloads as modelled at Beech Drive in more 
extreme events than the system is designed to cater for.  

As part of this SWMP, Gateshead Council, the Environment Agency and NWL were contacted 
regarding the issue of water quality and were asked to supply any information relating to 
historical water pollution events from their systems.   

The Environment Agency provided a copy of their National Incident Register, which identified all 
pollution incidents recorded around the Metrocentre.  The register was then filtered to only 
include those incidents relating to water pollution.  Figure 2-11 illustrates the location of the 
incidents and the type of water pollution.  
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Whilst no pollution incidents have been recorded with the study area itself, there a number of 
incidents immediately outside the boundary including three incidents of storm sewage effluent 
entering an open watercourse south of the Metrocentre from a CSO. 
Figure 2-11: Water pollution incidents 

 
© Crown Copyright and Database Rights 2013 Ordnance Survey Gateshead Council 100019132 
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3 Application of a Sustainable Drainage System 
Approach 

3.1 Introduction  

This section will assess the feasibility of Sustainable Drainage Systems (SuDS) as a suitable 
option to manage surface water within the Metrogreen development area 

The aim of SuDS is to mimic the natural processes surface water flows would undertake within 
the catchment area / on undeveloped sites, controlling and treating runoff using the natural 
processes of sedimentation, filtration, adsorption and biological degradation before allowing 
discharge of ‘clean’ water to the local environment.  SuDS can also help manage strategic and 
local flood risk by conveying overland flow entering Metrogreen away from properties and be 
designed for exceedance to store water during extreme rainfall events or tide locking scenarios.  

SuDS also provide a number of multifunctional benefits over traditional drainage systems and 
will help meet wider strategic development policies by managing surface water more effectively. 

This section of the SWMP investigates how SuDS would be a suitable approach throughout 
Metrogreen as well as setting out the design criteria that should be adopted at a strategic and 
site level during development.  Key findings are highlighted in the SuDS Design Boxes 
throughout this section.  These findings will then be used to develop a surface water 
management strategy for Metrogreen in Section 4.  

The current Draft National Standards for Sustainable Drainage Systems7 and in the absence of 
local SuDS policy, the national Scottish Water design standards Sewers for Scotland 2nd Edition 
2007 was used to determine appropriate design criteria.  Drainage systems should also be 
designed in accordance with CIRIA, Sewers for Adoption and general Building Regulations.   

3.2 Considerations 

3.2.1 Topography 

The Metrogreen area lies adjacent to the River Tyne and Derwent, is typically a flat low lying tidal 
floodplain.  In most locations the land has been raised above the tidal level of the river, with a 
few exceptions such as Site 1, which is regularly inundated in higher tidal events.  Dunston is a 
natural rise in the floodplain as a result there is a breakpoint in the natural catchment area.  Sites 
in Dunston included in the Metrogreen area fall towards the Metrocentre and the land 
drainage/surface water pipes that outfall to the Tyne.  The current provision of surface water 
sewers to existing development is mainly to NWL systems, including the overloaded combined 
system.  There is also a network of surface water sewers outfalling to the Tyne, but their 
connectivity, condition and performance is not fully understood from the data available. The 
railway line, which is on an embankment, is a defining break feature in assessing how runoff 
finally makes it way to the Tyne.  Passing under the railway, either in culvert, or as a road 
crossing, defines flood levels and flow capacity. it is recognised that the cost of additional 
crossings would be significant and require advance programming with the railway operator. 

3.2.2 Land contamination 

The implementation of SuDS within contaminated sites has the potential to remobilise pollutants 
that can have an impact on the local water environment, leading to wider contamination of the 
local environment.  The greatest risk of creating new source-pathway-receptor linkages through 
the implementation of SuDS is through the disposal of surface water to ground via infiltration. 

A desk top review of potential land contamination was undertaken by Gateshead Council during 
the Metrogreen Flood Management Plan.  Each of the 27 potential development sites have had a 
variety of historical uses, mainly involving heavy industry, including but not limited to ship 
breaking, candle works, coal mining and railway sidings.  These historical activities tend to result 

                                                      
7 Defra (2011) Draft National Standards for Sustainable Drainage Systems: Designing, constructing, operating and 

maintaining drainage for surface runoff 



 

      
 

 
2013s6815 - MetroGreen SWMP - Draft Report v5.4 22 

 

in sites that are typically contaminated with hydrocarbons, heavy metals and colliery waste that 
may remain in the ground.   

Based on previous historic use of the sites, the review concluded that in their current state the 
majority of the sites would be unsuitable for residential development.  Each site would probably 
require remediation works to be undertaken to provide a “clean” development platform for future 
residential use.  Commercial uses would still require an elevation in site and floor levels to 
manage the tidal risks, and therefore have a wider choice of remediation technique if that is 
required.  

To date no further ground investigations have been carried out by the Council and it is unclear 
how the Council would want to proceed with site remediation (if and where required) e.g. 
treatment of soil, capping etc.   

SuDS Design Box 1 

Contaminated or low permeability ground will not preclude the use of SuDS, but will influence the 
design process. Before detailed design of site specific SuDS, further intrusive geotechnical and 
environmental site investigation (including ground water monitoring) will be necessary to 
determine the ground permeability, water table, type and level of contamination for each site, 
remediation approach and finished ground level required once complete.  The chosen 
remediation approach will potentially alter existing ground levels, which will impact the detailed 
design of site specific SuDS as well as the tidal strategy recommended in the Metrogreen FMP.   

3.2.3 Mine workings 

A strategic review of potential mine water rebound was undertaken in the Gateshead Level 1 
SFRA, which identified the Metrogreen sites as situated within an area known to contain mine 
workings including a potential mine water discharge point at Dunston. 

As coal production has reduced so has the arrangements for pumping mine water, this has 
allowed mine water levels to rise, if SuDS are located near to mine workings the potential for 
water from the SuDS connecting to the mine workings increases, this in turn has the potential to 
create ‘acid mine water’ where mine water can reach the surface where a chemical reaction 
occurs changing the iron in the water from ferrous to ferric state, this causes small particles of 
iron to form from the solution, commonly known as ochre, this gives the water a rusty orange 
appearance.  

Going forward, a mining report should be obtained from the Coal Authority to determine the 
extents of any underground mine workings and whether any mine shafts are located within the 
proposed site boundaries. Continued water quality monitoring will be recommended to ensure 
acid mine water is not entering the proposed SuDS network. 

SuDS Design Box 2 

The SFRA concluded that there is a low likelihood of significant discharges occurring from these 
locations as records show them to be backfilled.  Additionally, there appear to be no plans to 
change the pumping regime in the Kibblesworth Block so mine water level should not be subject 
to significant rises in elevation. However, a mining report should be obtained from the Coal 
authority to confirm. 

Limiting the size of drainage catchments can help identify and manage sources of pollution within 
the drainage system, and as Metrogreen covers a large area it would useful to adopt this 
approach. Smaller catchments also have other benefits in managing the scour and sedimentation 
issues in the local watercourses. 

3.2.4 Safeguarding of aerodromes 

Due to the close proximity of the site to Newcastle International Airport (9.5km), the Civil Aviation 
Authority (CAA) should be consulted to determine favourable SuDS measures.  The 
Safeguarding of Aerodromes Advice Note 6: Potential Bird Hazards from Sustainable Urban 
Drainage Schemes gives details on some of the preferred SuDS techniques.   



 

      
 

 
2013s6815 - MetroGreen SWMP - Draft Report v5.4 23 

 

Ponds and wetlands are most likely to 
receive objections when they are located 
within the 13km aerodrome safeguarding 
circle.  Figure 3-1 shows the areas within 
the airport safety radius.  Permanent 
wetlands attract a variety of birds, which 
when moving from one wetland to another 
may cross flight paths increasing the risk 
of birdstrike.  This risk has been increasing 
over recent years and is particularly 
relevant when there are flocks of migrating 
birds.  There are a number of mitigation 
measures to manage this risk so is not 
expected to be an issue.  
          

      Figure 3-1: Airport safety radius 

.  

SuDS Design Box 3 

Many of the SuDS measures, which would be considered as part of the Metrogreen development, 
will be smaller wetland or swale type features which do not attract ‘hazardous bird species’ and it 
is unlikely that there will be a genuine risk identified that will require such measures. The SuDS 
strategy should be discussed with the Civil Aviation Authority. 

3.2.5 Tidal influence on design  

Metrogreen is located within the tidal reach of the River Tyne and Derwent.  Depending on outfall 
and tide levels, local watercourses, sewers and land drainage networks could become tidal 
locked.  All site levels forming the development platform will be raised to be above the currently 
predicted extreme tide level (0.5% tide level). This requires all sites to be raised to 4.4mAOD or 
above.  Thereafter two options are available in which the residual flood risks associated with 
more extreme events or climate change induced increases can either be protected against by 
raising a landscape buffer along the Tyne frontage or further of raising individual sites.  The 
preferred approach is to strategically manage future flood risks using a landscape and ecological 
buffer. This reduces the risk of flooding in the event that an extreme rainfall event occurs at the 
same time as a high tide.  The storm water system should have adequate storage to manage the 
backing up of flood waters and thereby not creating unacceptable flood risk to new development 
or others.   

Notwithstanding how the surface water is managed during tidal events, there is also a residual 
risk that these networks could also act as a possible flood pathway inland if flap valves fail or 
become stuck in the open position.  This residual risk should be considered during the detailed 
masterplanning stage by implementing blue/green networks when setting ground, development 
floor levels, and SuDS provision. 

The main implication for design in the Metrogreen area is that the difference in elevation 
between ditch invert and land formation will be increased from what is seen on site today.  
Therefore, it is important that the land drainage ditches are incorporated into the landscape and 
open space areas on the periphery of the sites.  This will mean that a larger wayleave is allowed 
for to ensure slopes to the land drainage network provide for an accessible riverine environment.  
A 20m overall top width to the drainage channels should be assumed in masterplans. 

 

SuDS Design Box 4 

The detailed modelling undertaken shows tidal locking not to be a significant issue due to the size 
of the contributing catchment.  The design of the natural drainage network above the railway 
crossing should include a check with a tide locked condition and channels upsized accordingly; 
however, this condition is not expected to increase their size significantly. 
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Notwithstanding this, floor levels will still be determined by flap valve failure i.e. floor levels must 
be above the surge tide level.  Source Control SuDS treatment such as filter drains and any 
highway swales would be generally incorporated in the raised development platform.  The core of 
the surface water drainage network will utilise the existing land drains and ditches and hence will 
be at a lower elevation. 

3.2.6 Existing sewer network 

Existing sewer networks will have a limited capacity to manage an extreme flood event being 
considered as part of this surface water management plan.  They will be an important part of the 
solution, and further work is required to assess their capacity. . 

In some instances, sites have been cleared and sewers may have been abandoned.  However, 
on many of the sites the sewers serve a wider area and need to be maintained or incorporated 
into the new drainage network.  NWL will require an easement from the centreline of the public 
sewer system for them to carry out any future maintenance.   

SuDS Design Box 5 

There are opportunities to help alleviate existing sewer network constraints by, where possible, 
separating existing combined sewers and opening surface water sewers to establish open blue 
networks (e.g. swales and ditches).  SuDS should be designed to store exceedance flow during 
events greater than the capacity of the surrounding sewer system.  SuDS should also divert 
these flows away from development to more accessible locations.  

A detailed survey (including a condition survey) of all of existing sewer networks (inclusive of 
highway drainage) is recommended prior to detailed SuDS design. A detailed survey will verify 
the capacity and condition of the exiting sewer networks and the current hydraulic model. 

All existing agreed and legal wayleave or easement in place over existing sewer networks within 
sites that serve the wider area should be verified. New and additional legal wayleaves or 
easements should be agreed and put in place as soon as possible to ensure connectivity 
between sites and drainage networks. This is a necessary protective measure to ensure 
individual sites cannot become land-locked with no drainage or sewer route to an outfall. 

3.3 Design Criteria 

The current Draft National Standards for Sustainable Drainage Systems set out appropriate 
design criteria based on four main parameters: 

1. Runoff Destination (in order of preference) to: 
a. Ground;  
b. Surface water body;  
c. Road drain or surface water sewer; or to 
d. Combined sewer. 

2. Peak flow rate and volume (pre and post development).  
3. Water Quality (based on potential hazards arising from development and sensitivity of 

the runoff destination).  
4.  Function (design; flood risk; biodiversity, operation and maintenance).  

 

These are discussed in turn in the following 4 sections: 

3.3.1 Parameter 1- Runoff destination 

The NWL combined sewer may be overloaded, and removal of surface water flows as a result of 
the opportunities presented by regeneration is a fundamental requirement of the strategy.  
Discharge to sewer / highway drain should be avoided, because of the flood and water quality 
problems this causes, but remains an option where it can be integrated into a new sustainable 
drainage network and it can be demonstrated that the alternatives are not practical or affordable.  
This presents a real opportunity in the southern half of Metrogreen.   
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Drainage design should always aim to infiltrate and consider making use of as much of the runoff 
as practicable, discharging the remainder to surface water bodies in a way that allows for 
evaporation, evapotranspiration and further infiltration by managing the water at the surface 

The drainage strategy needs to accept that it is not always possible to drain the whole site 
entirely using any one approach.  A site may be divided into different sub-catchment areas and 
the drainage destination may vary, for example, because of differing soils and geology. 

The Draft National Standards for SuDS state that runoff from developments should be 
discharged to one of the following destinations, in order of preference: 

1.  Discharge into the ground 

Surface water must be discharged to the ground except where one or more of the following 
criteria are met: 

 The rate of surface water runoff is greater than the rate at which it can be infiltrated to 
the ground.  In this case as much water as reasonably practicable must be discharged to 
infiltration; or 

 There is an unacceptable risk of ground instability or subsidence; or 
 There is an unacceptable risk of pollution from remobilising existing contaminants on the 

site; or 
 Infiltration is not compliant with the water quality requirements; or 
 There is an unacceptable risk of ground water flooding; or 
 The infiltration system would create a high risk of groundwater leakage into the 

combined sewer. 

SuDS Design Box 6 

Due to the likely contaminated nature of the sites (SuDS Design Box 1) and possible risk of 
remobilising of contaminants, it is unlikely that infiltration using soakaways will be a suitable form 
of primary disposal for these sites.  However, some water could be lost through the SuDS 
management train by encouraging near surface infiltration.  This strategy will not attenuate flows 
significantly, but will reduce the development runoff during low rainfall storms events.  Where 
infiltration is proposed as the primary method of surface water disposal i.e. soakaways, this 
should be considered on a site-by-site basis and only used where it can be demonstrated that 
ground conditions are suitable.  Where soakaways are proposed, consideration should be given 
to exceedance conditions and a positive connection to either a surface water network or open 
drain network. 

Where detailed ground investigations confirm that ground conditions are not contaminated, the 
rate of surface water runoff is likely to exceed the rate at which it can be infiltrated into the 
ground.  Onsite investigations should be carried out to determine the suitability of existing soils 
and ground water tables for infiltration drainage.  Groundwater levels may fluctuate with the tide 
and river levels in the Tyne and should be assessed during the detailed design. 

 

2 Discharge to surface water body  

Surface water that cannot be infiltrated into the ground should be discharged to a surface water 
body except where it can be demonstrated that; 

 It is not reasonably practicable to convey the water to the surface water body; or 
 Pumping, either on site or downstream would be required and there is a reasonably 

practicable alternative; or 
 Discharge would result in an unacceptable risk of flooding from the surface water body. 
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SuDS Design Box 7 

Both the River Tyne and River Derwent are viable outfall destinations for all but a few of the sites.  
By restoring and reinstating the existing land drainage network watercourses and ditches, which 
have been abandoned, with the construction of new drainage to improve the linkage of certain 
sites, it should be possible for all sites to ultimately discharge to the River Tyne or Derwent. 

Discharging to the River Tyne or Derwent will be the preferable choice going forward.  

 

3 Discharge to local highway drain or surface water sewer 

Surface water that cannot be infiltrated or discharged to a surface water body should be 
discharged to a local highway drain or surface water sewer, unless it is not reasonably 
practicable to do so. 

Metrogreen is currently served by a drainage network that is predominantly owned and operated 
by NWL and Gateshead Council. The network is a complex, interconnected drainage system of 
culverted drains, highway drains and public sewers that convey surface water from the area 
towards the River Tyne and Derwent. 

NWL sewer records show several surface water sewers within the vicinity of these sites that 
could be used as discharge or overflow connection points.  However, it is envisaged that as the 
area is developed and the drainage materplan realised, many of these drains will become 
redundant, or will need to be replaced. This provides an opportunity for the storm drainage 
network to be integrated into a more sustainable drainage network. 

 Local highway drainage plans were not available for this study but it is recognised that highway 
drainage could be a significant input to either the combined/surface water network or existing 
land drains.  These systems could be overloaded and it has been assumed that without 
considerable investigation and investment in their upgrade an increase in discharge from new 
development would not be possible.  As a result it has been presumed that the opportunity will 
be taken to ensure highway drainage altered as part of the redevelopment is connected into the 
new SuDS devices. 

However, sections of the existing drainage network will have a strategic role in fulfilling the 
drainage masterplan, particularly the network that drains the area to the south of the railway line 
and the A1114 

The current condition and capacity of the local drainage network is unknown at this time and any 
future connections would require a drainage impact assessment to establish available capacity 
and the consent of Gateshead Council or NWL.  This should be investigated early in the 
feasibility process, as expensive key infrastructure upgrades may be required to facilitate 
development.  Adopting a SuDS strategy removes some of the risk of not fully understanding the 
performance of the various existing disposal routes. 

SuDS Design Box 8 

The land drainage network is accessible to the majority of development sites. The proposed 
wholesale regeneration planned for Metrogreen does provide an opportunity to integrate the 
highway and surface water systems into a more natural system.  This is also required in order to 
concentrate flow through existing culverts under the railway line.  The strategy aims to utilise all 
available infrastructure that can convey or contribute to the treatment of runoff from the 
development sites. 

 

4 Discharge to a combined sewer  

Surface water that cannot be discharged by any other method may be discharged to a public 
combined sewer.  This should only be considered when all other destinations have been 
exhausted. 

NWL sewer records show one combined sewer along the A1114 that could feasibly be used as a 
discharge or overflow connection point.  The current condition and capacity of this sewer is 
unknown at this time and any future connections would require NWL consent.  It is also noted 
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from the modelling that flooding occurs in the Beech Drive area which may be contributed to by 
the combined system surcharging 

 

SuDS Design Box 9 

As one of the aims of this SWMP is to reduce surface water entering the combined system 
serving Howdon STW, connecting to combined sewers is not a recommended option.  Surface 
runoff must not be discharged to a separate foul sewer.  Significant investment would be required 
in providing underground storage on the development site’s surface water system so that flows 
into the combined system could be attenuated in order to reduce the load on the combined sewer.  
It is recognised that this is a current approach adopted for some developments in the area, but is 
more costly and once the SuDS Guidelines are adopted will not meet the hierarchal approach 
outlined above.  Effectively this route will become more difficult to pass through the SAB and 
would be counter to the strategy in this report. 

3.3.2 Parameter 2 - Peak flow rate and volume 

Developed sites will produce a higher peak flow rate than undeveloped greenfield sites due to 
the increase in runoff arising from impermeable area, for instance roofs, roads, driveways and 
footpaths.  If the runoff from these areas were allowed to flow directly into the local drainage 
network, this could cause sewers to surcharge; flash flooding and erosion in watercourses.   

The Draft National Standards for Sustainable Drainage Systems require any surface water runoff 
that cannot be discharged: 

 By infiltration; or 
 To a coastal or estuarial water body; or 
 To an alternative water body, where the SAB considers it appropriate to do so 

To be restricted to the peak greenfield runoff rates for the: 

 1 in 1-year rainfall event 
 1 in 100-year rainfall event 

Metrogreen is adjacent to a large tidal water body, and discharge of surface water direct to the 
River Tyne would not cause flooding problems downstream.  It has therefore been accepted by 
the EA previously that direct unattenuated discharge of surface water would be a viable option.   
Greenfield rates do not apply, with the requirement for attenuation governed by the need to limit 
the surcharging of the railway culvert.  This will be higher than the typical Greenfield rate. 

Development sites directly adjacent to the Tyne and Derwent would discharge directly to these 
waterbodies.  The variation to that arrangement would be where a review of locally available 
outfall channels would make it more cost effective and environmental less damaging to use 
existing outfalls.  This would be preferential to constructing a new outfalls through the sensitive 
tidal foreshore environment. It should be noted that appropriate stages of treatment would still be 
required on these sites.  However, there is a balance to be had, and extending drainage length 
will have a significant impact on ground levels, as drainage falls will dictate site levels.  These 
decisions will be down to each individual developers, and it is recommended that the drainage 
strategy allows a degree of flexibility in how these outfalls are formed.  A longitudinal swale 
within the landscape buffer for the tidal embankment could provide 2 stages of treatment and a 
means of collecting each land parcel’s drainage. 

Sites to the south of the railway would be treated in a similar manner, except some attenuation 
may be necessary due to the limited capacity under the railway. The depth and volume available 
in the drainage channels has been assessed to be adequate to store the runoff from the 
development sites.  This should be reviewed once full survey details are obtained and all 
connections and outfalls have been identified. 
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SuDS Design Box 10 

Attenuation of surface water is not required, but poor design of storm water drainage networks 
can lead to large point outfalls that increase the risk of flash flooding and erosion. This can be 
mitigated by reducing the drainage catchment to each outfall, thus dissipating development runoff 
over many smaller outfall points, which will minimise the risk of flash flooding and erosion. 

Other benefits of adopting this strategy will be detection and tracing of post development pollution 
within smaller drainage catchments and a reduction in development levels, and thus volume of 
imported fill material, being driven by the drainage network 

3.3.3 Parameter 3 - Water quality 

Surface water runoff from developments can contain pollutants and contaminants from daily life 
for example fuel oils and sediments washed from pavements and roofs, which can enter river 
and stream systems as well as groundwater.   

SuDS can reduce pollution levels in surface water through the capture and treatment of 
contaminants using natural processes prior to returning the water to the natural water 
environment.  Different drainage components support different processes, each with specific 
capacities with respect to the treatment of different surface water contaminants.  

The minimum number of treatment stages is a function of potential development hazard and the 
sensitivity of the receiving water body to pollution.  The Draft National Standards class a 
sensitive water body as: 

 Any catchment smaller than 50km²; 
 Any catchment with less than 20% urbanisation; 
 Any catchment with an environmental designation of national or international recognition; 
 Any catchment where good ecological status is at risk. 

Both the River Tyne and River Derwent are viable outfall destinations for all but a few of the 
sites.  Both Rivers are designated wildlife corridors and include Biodiversity Action Plan (BAP) 
habitats for a variety of local BAP species including but not limited to Otters, Song Thrush, Bats 
and protected species Kingfisher (Alcedo attis) which is a schedule 1 species.  The River Tyne 
Tidal Mudflats were designated a Site of Nature Conservation Importance (SNCI) in 1991 and 
extended in 2004 for its national and local BAP habitats and species which include Otters and 
Wading birds.   

The Tidal River Derwent (formerly River Derwent Metro Radio) was also designated as a Site of 
Nature Conservation Importance in 1991 and extended in 2010.  Both SNCIs have now been 
designated as Local Wildlife Sites.  

SuDS Design Box 11 

An aspirational aim would be that surface water runoff should receive 3 stages of treatment prior 
to discharge into these potentially sensitive water bodies.  This design requirement is the one that 
dominates any design considerations for each site and the resultant strategy.  However, due to 
the low lying nature of the Metrogreen sites, it is unlikely that this will be achievable. It is therefore 
considered that a reasonable pragmatic approach would be to promote a strategy of incorporating 
1 stage of SuDS treatment for roof runoff and 2 stages of treatment for all other impermeable 
areas.  A third stage, where required, could be achieved using the land drainage channels. This 
shared hydraulically connected treatment stage will reduce the developable area lost. 

It is considered that this approach is achievable by adopting a SuDS management train of 
privately maintained source controls and publicly adopted source and site controls. Greater 
confidence and assurance could be achieved if the LA prepare design guidelines for the 
construction of adoptable SuDS ensuring a consistent approach across all sites.  

Where special contamination risk will exist due to certain site processes associated with specific 
industries and their practices the on-site treatment may need to be dealt with in the optional third 
stage or an secondary form of treatment may be required on the site. 
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3.3.4 Parameter 4 - Function 

Strategic flood risk 

The layout of the development site and the drainage system should be designed so that any 
surface water that enters the site from offsite sources is conveyed safely around or across the 
site using natural low lying areas, without compromising the level of service of the proposed 
drainage system or introducing unacceptable additional risks on-site or downstream. 

Where run-off from offsite sources is drained together with the site run-off, the contributing 
catchment should be modelled as part of the drainage system in order to take full account of the 
additional inflows. 

It was assumed in Section 2.3 that the local catchment upstream of the A1 drains into the A1 
network and discharge to the Tyne via pipe passing beneath the MetroCentre.  The upstream 
catchment has been included in the model and during the 1 in 100-year event overland flows do 
not enter the Metrogreen site.  This drainage route is different to the global assumptions made 
on topography within the current EA surface water maps for this area. 

SuDS Design Box 12 

From this study it appears that the SuDS designs do not have to take into account run-off from 
off‑site sources (outside of the Metrogreen area).  However, the survey of the network upstream 
of the A1 should be undertaken to confirm the modelling assumption. 

However, modelling shows that Site 18 and 24 is at risk of surface water flooding originating from 
the combined system at Beech Drive.  SuDS for this site will have to consider the volume of water 
entering the site from elsewhere, and its potential polluted surface water.  

 

Local flood risk 

The Draft National Standards state that drainage systems should be designed so that, unless an 
area is designed to flood as part of the design, flooding from the drainage system does not 
occur:  

a) On any part of the site for a 1 in 30-year rainfall event; and 
b) During a 1 in 100-year rainfall event in any part of; 

o a building (including basement; or 
o utility plant susceptible to water (e.g. pumping station or electricity substation); or 

c) On neighbouring sites during a 1 in 100 year rainfall event. 
 

The capacity of the drainage system must take account of the likely impacts of climate change 
and likely changes in impermeable area within the development over the design life of the 
development. 

SuDS Design Box 13 

As it is recommended that all surface water is discharged to the River Tyne or Derwent, there will 
be no material risk of increasing flood risk downstream.   

SuDS and integrated blue/green networks must be designed to manage all surface water runoff 
up to 1 in 100-years including an allowance for climate change for both rainfall and sea level.  
This will increase the size of storage required in the drainage channels.  Storage will be required 
within the channels upstream of the railway line in Cluster 1. 
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4 Surface Water Management Strategy  

4.1 Introduction 

The focus of the strategy  is to manage surface water in a sustainable way, ensuring there is no 
unacceptable residual risk of flooding to each site; ensuring no increased flood risk up or 
downstream from each development; and to reduce the amount of surface water entering the 
piped sewer system. More critically for these sites, is that providing adequate levels of treatment 
of the surface water is prime role of the strategy as a result of being able to discharge directly 
into the tidal waters of the Tyne. 

This can be achieved through a detailed surface water management strategy that incorporates 
new and existing drainage features to control and treat surface water runoff. The guiding 
principles for this strategy are shown in Table 4-1. 
Table 4-1: Surface water management strategy principles 

Principle Purpose 

1 Manage surface 
runoff at source 

Prevention or reduction of surface water flows.  The Draft National 
Standards state that there should be no discharge to a surface 
water body or sewer from the first 5mm of any rainfall event. 

2 Manage water on the 
surface 

The ability to intercept flows and direct them to areas designed to 
treat, store and discharge flows away from homes, businesses and 
transportation networks where disruption and flooding can occur.   

3 
Utilise public space 
and integrate into the 
drainage design 

SuDS can provide intrinsically attractive features and focal points 
within the landscape and have added ecological value; by 
incorporating these features into open public spaces local 
communities are able to enjoy a variety of diverse ecological 
features.  This allows developers to capitalise on developable 
space by not having to provide separate spaces for SuDS and 
community open spaces.  Integrating SuDS features into open 
public spaces also facilitates easier maintenance access and can 
help enhance biodiversity. 

4 Effective operation 
and maintenance 

A robust operation and maintenance schedule of SuDS measures 
should be produced and adhered to, to ensure SuDS measures 
are operating to their full capacity, and that life cycles can be 
extended as much as possible.  SAB should approve SuDS 
designs and maintenance schedules prior to construction and/or 
adoption. It can be beneficial to make maintenance contracts 
mandatory in advance of SuDS construction. 
The lifespan of SuDS measure should also be considered in 
design. 

5 
Account for climate 
change and changes 
in impermeable area 

The draft national standards do not currently state an acceptable 
figure for climate change, merely that climate change should be 
accounted for; therefore in accordance with the NPPF, an uplift 
factor of 20% should be included on all post development drainage 
and attenuation calculations to compensate for the possible effects 
of climate change.  An allowance for sea level rise should be 
included as well. 

6 Affordability 

It has been assumed that all new developments will need to apply 
the draft SuDS guidelines.  All sites will need to provide 2 stages 
of treatment.  That will be optimised on each site, and the costs 
will not be significantly different between methods.  These will be 
fixed costs for each site, and in time will be seen as the normal 
part of draining a site. 
The choice in affordability concerns the disposal route for the 
treated surface water.  Flow attenuation would be required if a 
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Principle Purpose 
connection is retained to the NWL combined sewer.  This is 
unlikely to be an acceptable route and therefore the use of the 
existing land drainage network is preferred. Conventional design, 
based on an outfall to the Tyne would require a new pipe through 
the railway and an outfall across third party land.  Therefore it is 
unlikely that full compliance with the SuDS standards would 
necessitate the construction of a drainage system that is more 
expensive than an equivalent conventional design.  Due to the 
challenges of discharge routes and limited capacity in the 
combined system, a 2 stage SuDS treatment system will not 
exceed the cost of the traditional alternative.. 

 

4.2 Prevention, Source, Site and Regional Controls 

Each site should adopt the SuDS Management Train approach, illustrated in Figure 4.1. 
Preventative, source, site and regional controls can be used to mimic the catchments natural 
processes as closely as possible.  Whilst there are many different SuDS techniques that could 
be successfully implemented across the site, there is no one correct drainage solution for a site 
and in most cases a combination of techniques will be required, which could include: 

 Prevention - good site design to prevent runoff and pollution i.e. rainwater reuse / 
harvesting 

 Source Control - control runoff as close to the source as possible through soakaways, 
infiltration trenches, green roofs, pervious pavements and rainwater gardens 

 Site Control - management of runoff in a local area or site by routing runoff to swales, 
detention basins, ponds or wetlands 

 Regional Control - management of runoff from site or several sites to a balancing pond 
or wetland 

 

Figure 4-1: SuDS management train 

 
Prevention 

The first step in the surface water management train for each site should be the prevention or 
reduction of surface water flows during the first flush of rain generated runoff.  The Draft National 
Standards state that there should be no discharge to a surface water body or sewer from the first 
5mm of any rainfall event.  This can be achieved through the use of a combination of methods 
including rainwater harvesting, porous / permeable paving and soakaways. 
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Source control using Privately Owned SuDS 

Where possible the first two stages should be in-curtilage, privately owned systems that are 
maintained by the owner. It is accepted this may not be feasible in every case and can be 
addressed at detail design stage when a detailed masterplan is developed. 

Roof water runoff should be captured and treated within the curtilage of each private ownership. 
This could be typically achieved by using SuDS measures such as rain water gardens, filter 
trenches or bio-retention units. All other areas such as residential driveways, or car parking 
areas and access roads in commercial sites will require two stages of SuDS treatment. This 
could be typically achieved using SuDS measures such as improved swales, porous paving and 
bio-retention. Where two stages of SuDS treatment cannot be achieved at source, site control 
SuDS ponds; basins and wetlands should be considered. 

Typical Source Controls suitable for Private Ownership 

  
Typical Bio-Retention Units 

  
Typical Rain Garden Typical Rainwater Tank 

 
Typical Options for Porous Paving 
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Source Control using Publicly Adoptable SuDS 

Where possible the first two stages of SuDS treatment from adoptable areas, such as roads 
should be achieved at source. It is accepted this may not be feasible in every case and can be 
addressed at detail design stage when a detailed masterplan is developed. 

This could be typically achieved by using SuDS measures such as improved swales; bio-
retention units, or possibly porous paving. Where two stages of SuDS treatment cannot be 
achieved at source, site or regional control SuDS ponds; basins and wetlands should be 
considered. 

These SuDS will be adopted / maintained by the local authority or SAB and constructed in easily 
maintained, open public spaces having the multi-functional use of surface water treatment, 
biodiversity habitats as well as being a focal point for walkers and cyclists.  

Indicative Long Sections are included in Figure 4-2, and provided in Appendix A. 
Figure 4-2 Indicative Long sections through SuDs system 
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Typical Source Controls suitable for Adoption 

 

 

Typical Bio-Retention Units Typical Improved Swale 

  
Typical Porous Paving 

(typically both private and adoptable) 
Typical Filter Strip and Filter Trench 

( 2 stages of treatment) 
 
 

Typical Adoptable Site Controls that can also act as a Regional Control. 

  
Typical Pond / Wetland Typical Landscaped Detention Basin 
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Regional Controls 

For Metrogreen regional controls are not required to provide attenuation due to the ability to 
discharge directly to the Tyne, but will be designed to provide a robust stage of SuDS treatment.   

Two stages of treatment are adequate and would involve a mix of private and publically 
adoptable source control techniques described above.  Regional controls will be formed by the 
restoration and enhancement of the land drainage network, which can act as both attenuation 
and treatment facilities. 

4.3 Strategic approach 

The strategy is broken down as follows: 

1. Raise the site development platform to meet the flood risk management strategy 

2. Provide first 2 stages of treatment on the development site (Roof Runoff receiving 1 
stage of SuDs treatment and all other impermeable areas receiving 2 stages) 

3. Restore the land drainage network, with enhanced channel volume upstream of the 
limited capacity culvert under the railway 

4. Enhance biodiversity and treatment potential of the drainage channel and within site 
based SuDS. 

5. Integrate and enhance the Green Infrastructure network, using linked blue and green 
corridors 

6. Connect the un-attenuated runoff from these treatment devices to the land drainage 
network 

7. Manage the flood risk on the lower lying sections of the road network, which may be 
subject to local pluvial based flooding or backing up during a tide locked situation 

8. Downstream of the railway connect site outfalls directly to the Tyne or Derwent, or into 
existing culverted systems 

9. Ensure point outfalls are restricted in size and catchment 

10. Provide overland flow routes for flood waters arising from elsewhere in Cluster 1 and 5 

11. Maintain a 30 meter environmental buffer zone on the banks of the River Tyne and 
Derwent, to provide screening to reduce disturbance to wildlife on the adjacent River 
Tyne Tidal Mud and Tidal River Derwent Local Wildlife Sites, and add to the ecological 
value of the Green Infrastructure Network and Wildlife Corridors. 

As detailed in Section 3.3.3 (SuDS Design Box 11), all proposed development sites must 
implement two levels of treatment as part of the SuDS management train to improve surface 
water quality before discharging into the River Tyne.  

One of the main benefits of taking a strategic approach and reinstating the existing drainage 
network is that the majority of sites will now be hydraulically linked through swales.  These 
swales can act as additional treatment stages, links between site and the land drainage network 
or simply used as outfall destinations to the River Tyne.  The linked system reduces the need for 
traditional piped drainage, whilst achieving many of the multiple objectives set out at the 
beginning of this study including the establishment of blue / green corridors that promote 
substantial benefits for habitat and biodiversity. 

To help describe the strategic vision of the wider surface water management train, sites have 
been clustered together to represent sub-catchments. Each cluster or sub-catchment is 
geographically and hydraulically linked to the existing surface water network and has its own 
recommended surface water management train.  These can then be connected or combined, 
depending on the adopted tidal flood management approach or as and when development 
comes forward 

Table 4-2 provides a list of the different clusters and the proposed development sites included.  
Site 5 is included in both cluster 3 and 4a.  Cluster 5 could also be developed as two separate 
areas if preferred. These are shown diagrammatically in Figure 4-3 and in full in Appendix A. 
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Table 4-2: Site clustering 

Cluster Location Development Sites 
1 Cross Lane West, Metrogreen South Sites 2, 6, 7, 11, 12 & 19 
2 Cross Lane East, Metrogreen South Sites 8, 18 & 20 
3 Dunston Sites 5, 9, 10, 13, 21 & 22  
4a Metrogreen East Sites 1, 3, 5, 16 & 17 
4b Metrogreen West Sites 4, 14a, 14b  & 15 
5* Derwent East / West Bank Sites 23, 24, 26 & 27 

Figure 4-3 Layout of Drainage Clusters 

 
 

An illustration of the proposed surface water management strategy is provided in Figure 4-4 and 
reproduced in full in Appendix A.  It shows the proposed clustering of development sites as well 
as strategic locations for local and regional SuDS connected through a series of swales that 
make use to the existing surface water and land drainage network, which are to be re-
established.  
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Figure 4-4 - SWMP Strategic arrangement of site and regional SuDS 

 

4.4 Reinstating Land Drainage Network to provide the Regional Control 

It is recommended that Gateshead Council make full use of the existing surface water drainage 
network by clearing, reinstating and upgrading the open ditches and assets around Cross Lane. 
The construction of new drainage to improve the linkage between certain sites and the existing 
surface water drainage will also be required.  This will provide each site with an outfall 
destination towards the River Tyne (SuDS Design Box 7), whist providing a central maintainable 
asset to pivot the remaining surface water strategy around.   Open drainage channels are ideal 
to manage exceedance flows, and the capacity of the ditches have been shown to be robust 
where the individual sites drainage is exceeded in an extreme event. 

Gateshead Council will need to work closely with NWL, Network Rail, landowners and 
developers to agree the proposed strategic approach, establish working arrangements, and 
identify long term responsibilities and maintenance regimes.  Gateshead Council may also have 
to fully fund the works upfront if development is to connect using a SuDS approach.  It is the 
cornerstone of the strategy.   

All existing agreed and legal wayleaves or easement in place over existing sewer networks 
within privately owned sites that serve the wider area should be verified. New and additional 
legal wayleaves or easements should be agreed and put in place as soon as possible to ensure 
connectivity between sites and main drainage networks. This is a necessary protective measure 
to ensure individual sites cannot become land-locked with no drainage or sewer route to an 
outfall. 

Detailed surveys will be required to support this recommendation including topographic surveys, 
capacity and condition surveys of existing networks and site investigations to assess level of 
land contamination.  Findings should then be used to assess which recommendations are 
achievable.  For example, sewer depth surveys and site investigations would identify those 
surface water sewers that could be de-culverted or those drains that will require liners to stop 
infiltration and contaminants leaking into or out of the system. 

4.4.1 Reinstating open surface water ditches 

Currently these ditches are unmaintained and as a result have become overgrown and suffer 
from siltation as they travel underneath the railway (see Section 4.4.2).  Ditches along the 
Railway embankment are also fenced off and are on Network Rail land.  A new drain is proposed 
to the south which will augment the railway drain. 
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Clearing the open ditches at Cross Lane (Figure 4-5) and upgrading them to a series of 
connected ‘wetland’ channels will provide a full south-north conveyance route between 
development sites south of the railway, attenuation storage (regional controls) and the River 
Tyne. 

The constructed ‘wetland’ channels can also provide exceedance pathways during extreme 
rainfall events or storage during tidal locking (SuDS Design Box 13), blue / green infrastructure 
networks extending inland from the River Tyne, and public open spaces that can be included in 
development masterplans.  Due to the limited size of the contributing catchment, these channels 
could remain dry for long periods of time.  The constructed ‘wetland’ channels are likely to 
remain at the existing ditch level, while surrounding land will be raised for development.  Some 
developable area will be lost on adjacent sites for maintenance access and reduced bank 
slopes.  Sedimentation areas will be designed within the network, thereby reducing the potential 
for continued blockage at the railway culvert. 
Figure 4-5: Open ditches surrounding Cross Lane 

 
© 2013 Microsoft Corporation © 2013 BLOM 

      Figure 4-6: Culvert underneath Cross Lane 

Swales along Site 11, 2 and Site 6 will 
require connecting underneath the existing 
Road Network.  It is believed that there are 
already connections underneath the road (as 
found on site underneath Cross Lane 
between Site 2 and 11, Figure 4-6) but these 
will require surveying and levels checking to 
make sure they can be useable.  

Once sites are developed, on site 
attenuation will reduce flushing flows and 
there may be times when the newly formed 
swales will be dry.  Siltation may still be an 
issue if the swales remain below MHWS and 
annual clearing will be required.   

Establishing swales will require upfront 
capital costs and long term maintenance.   

Capital costs of restoring the existing surface water network will vary considerably depending on 
the site and type of restoration undertaken.  An average cost of £51 per metre of channel has 
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been used to calculate the cost of restoration for each cluster as provided in Table 4-3.  Costs 
are based on various case studies from the River Restoration Centre (2006).   

Maintenance costs will also vary but are likely to be minimal consisting mainly of bi-annual 
inspections and grass cutting, channels should be self sustaining with little or no remedial works 
required after initial construction and planting. 
Table 4-3: Land drainage restoration capital costs 

Cluster Length of Channel Capital Cost 
Cross Lane West 1,655m £84,410 
Cross Lane East 300m £15,300 
Dunston 160m £8,160 

Total 2,115m £107,870 

4.4.2 Culvert clearing 

      Figure 4-7: Culvert underneath railway 

Clearing the culvert(s) underneath the 
railway (Figure 4-7) and A1114 (Figure 
4-8), which have been found to be heavily 
silted would provide sites south of the 
railway and the newly formed swale 
network with a primary discharge route 
towards the River Tyne.   

It will be difficult to increase the capacity of 
the culvert underneath the railway as the 
existing levels may not be suitable and this 
may be cost prohibitive.  Therefore the 
connecting swales must be designed to 
back up and store the excess flow that 
can’t be passed forward through the 
railway culvert. . 

De-silting the culvert underneath the 
railway and A1114 has been estimated for ech culverts as costing approximately £10,000 with 
annual maintenance costs of approximately £1,500 to £3,000, which includes biannual 
inspections, removal of debris and jetting.   
      Figure 4-8: Culvert underneath A1114 

The maintenance costs will vary 
depending upon the frequency jetting 
required.  If the silt is contaminated and 
has to be sent to a special tip, it is 
recommended that an additional £5,000 is 
included in the risk budget.  Any repairs to 
the culvert have not been included as the 
current condition of the culvert is unknown 
at this time. 

  

4.4.3 Opening surface water sewers 

Opening sections of surface water sewer 
or de-culverting drains along essential 
drainage paths will increase capacity and 
reduce flood risks by allowing water levels to rise and fall in a more natural state.  Green / blue 
networks can also be created to enhance local biodiversity as well as creating footpaths and 
cycleway for the local community.   
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If the sewer is too deep, swales could be placed over the current drainage line instead.  However 
NWL must be fully consulted as there will be a risk in doing this as working above an existing 
sewer will add loading and future sewer maintenance.  The existing sewer must also be in good 
condition or renovated in advance.  One example could be relining existing sewer as this lining 
process provides both additional strength and improved conveyance as smoother lining 
materials than pipe roughness. 

4.5 Drainage works to be undertaken as part of development 

Each development site will need to assess how it will provide the stages of treatment for each 
runoff surface.  In addition the connection to the Regional land drainage network will need to be 
engineered, preferably through a SuDs train device.  In areas where significant reclamation or 
change is planned opportunities will be present where rationalisation of the current surface water 
infrastructure will result from the development or it is found to be inadequate. 

4.5.1 Upgrading road drainage 

Upgrading existing road drainage from traditional gullies to linear drains (e.g. Birco Drains or 
Beany Blocks) allows surface water to be intercepted quicker than the traditional gullies system 
whilst providing a degree of storage greater than / not available in traditional systems. 

 

 
 

Where new roads are being provided, or existing roads raised to suit the raised ground levels to 
protect against the tidal flood risks, an opportunity should be taken to improve the highway 
drainage to linear drains.  More critically disconnection of the highway drainage from the its 
unsatisfactory outfall route and provision of treatment within the regional linear wetland formed 
by the land drainage network should be included in the site strategy.  

The use of highways as attenuation / exceedance routing is also very effective in reducing 
surface water risks to adjacent properties. 

4.5.2 Sewer separation 

Opportunities to separate, clear or upgrade sections of sewers, which are found to be blocked or 
below current design standards, should be considered as further investigations are undertaken 
or as sites are developed  Separation will help reduce the volume of surface water entering the 
combined systems.  These opportunities should be identified during site investigations prior to 
development and agreed to by NWL. 

4.5.3 Reinstating natural ponds 

The area to the south of the A1 at the underpass contains Cross Lane Meadows, an area of 
woodland with a medium sized naturally formed wetland.  A pond used to be located here but it 
was filled by Gateshead Council following stormwater sewer flooding.  Water is still naturally 
collecting in this area and wildlife was observed in the area during the site visit.   
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It is recommended that further investigations are carried out to assess the viability of reinstating 
the pond to provide additional flood storage to limit the amount of surface water entering the 
surface water network from upstream of the A1.   

It is understood that Gateshead Council would only reinstate the pond if they could guarantee no 
repeat of the sewage overflow problems.  The capacity of the pond would also be severely 
limited by the topography of the site (steeply sloping) and as such could provide limited storage.  
During any further investigations, Gateshead Council should consult with the Highway Agency 
regarding the control of surface water runoff in this area. The Council is currently discussing with 
Durham Wildlife Trust the transfer of ownership of Cross Lane Meadows. If the site does transfer 
to Durham Wildlife Trust, the Trust would also need to be party to any discussions. 
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4.6 Cluster 1 - Cross Lane West, Metrogreen South  

Cluster 1 includes the proposed development Sites 2, 6, 7, 11, 12 and 19 located in the Cross 
Lane West area.  Since the demolition of the Newcastle Federation Brewery on Site 19, most of 
these sites are derelict apart from a car sales garage on Site 12 and storage units on Site 6.  
These sites are planned for development in the current plan period. 

Development within this cluster will require the improvement of existing infrastructure including 
reinstatement of the surface water drainage network and clearing of the culvert under the railway 
and A1114 to provide a clear outfall destination to the River Tyne.  Opportunities should also be 
sought to improve highway drainage and retrofit existing road verges to intercept surface water 
runoff before it reaches the piped sewer network to reduce the risk of surface water flooding 
along Cross Lane as it travels underneath the railway.  

As part of the development, each site should provide the the required level of SuDS treatment at 
source prior to discharging into the land drainage ditch network. The land drainage network 
should be designed to provide a final ‘polishing’ stage of SuDS treatment. This could be 
achieved by creating a wet swale or micro wetland feature of the ditches.  The detailed modelling 
shows that surface water does not enter this area from outside of the study area, so 
development will only need to control runoff originating from the site itself (SuDS Design Box 
12).  Each site will be connected to the existing surface water network that will be improved as 
part of the masterplan, allowing surface water to naturally flow south to north towards the 
railway.  The proposed SuDS based layout for Cluster 1 is shown in Figure 4-9 and included in 
Appendix A. 
Figure 4-9 Strategic Drainage Approach to Clusters 1-3 

During tide locking 
scenarios the 
improved drainage 
ditch network will 
provide regional 
storage and should 
be designed to 
store the total 
volume of surface 
water originating 
from the Cluster 1 
sites.  Surrounding 
development should 
also be set above 
peak tidal levels to 
reduce risk of 
flooding from the 
system if the 

flapped valves fail.  This will be critical for Site 2, which is currently below tidal level.  The 
reinstated surface water network upstream could also be designed to store excess water during 
tide locking scenarios.  A detailed topographical survey of the lands and existing drainage 
network is critical to assess the required drainage system levels and storage requirements.  The 
ditch network would require a linear green corridor of approximately 20-30m in width to ensure 
the ditches are fully integrated into the open space and place making opportunities this river 
corridor provides.  As this corridor passes under the road network, bunding to the channel will be 
required to ensure that the lower lying road network is not inundated.   This will require limited 
readjustment of the site development area.   
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4.7 Cluster 2 - Cross Lane East, Metrogreen South   

Cluster 2 includes the proposed development Sites 8, 18 and 20 located in the Cross Lane East 
area.  The majority of these sites are currently in use and have been identified for development 
after the current plan period (post 2031). 

As these sites are not expected to come forward until after 2031, the existing surface water 
network surrounding Cross Lane should be reinstated and outfall to the River Tyne possible 
underneath the railway. 

Each site should provide the required levels of SuDS treatment preferably at source, or a 
combination of source and site controls.  Surface water will naturally flow from Site 20 through 
Site 18 towards Wellington Road. The Beech Drive area of Dunston currently drains through this 
area and will need to be incorporated within the drainage masterplan. The most likely connection 
point for the new surface water drainage network serving sites 18 and 20 is the 2.4m diameter 
sewer that flows adjacent the Acer Pond and under the railway. At this stage, incorporating the 
2.4m sewer into the new sustainable drainage network will be strategically important to the 
delivery of the drainage strategy. It is recommended that early discussions are held with NWL to 
facilitate this.  Once Site 8 has been raised it will drain into the improved drainage network 
downstream of sites 6 and 12. 

The necessary wayleaves and legal easements will need to be put in place to allow linkage 
between site 20, 18 and the 2.4m sewer. The detailed modelling shows that Site 18 and 20 are 
both at risk of surface water flooding accumulating in the Beech Drive area (SuDS Design Box 
12).  .   

Acer Pond located off Wellington Road does not have the capacity required to provide a regional 
control and as it is a Local Nature Reserve and Local Wildlife Site it is protected by the Council.  
Acer Pond is also at risk of flooding so discharging to this location could exacerbate flood risk.   

Achieving a third stage of SuDS treatment to these sites will be challenging. If it is deemed 
necessary, one solution would be to incorporate an online vortex separator prior to connecting 
into the arterial drainage network.  The proposed SuDS based layout for Cluster 2 is shown in 
Figure 4-9 and included in Appendix A. 

4.8 Cluster 3 - Dunston   

Cluster 3 includes the proposed development Sites 5, 9, 10, 13, 21 and 22 located in the 
Dunston area.  The majority of these sites are currently in use and have been identified for 
development after the current plan period (post 2031).  Cluster 3 is currently separated from 
Clusters 1 and 2 by the railway.  As such the cluster is not connected to the existing land 
drainage network.  

Each site should provide the  required levels of SuDS treatment preferably at source, or a 
combination of source and site controls. Site 21 could connect to the improved storm water 
drainage network in Wellington Road, which will in turn connect to the 2.4m diameter sewer 
downstream of Sites 18 and 20. Sites 9 and 13 could connect to the 2.4m diameter sewer 
between the railway and the A1114. No sewer information was made available for the area 
around sites 5, 10 and 22.  However it is envisage that new storm water drainage may need to 
be constructed to allow surface water drainage to discharge directly into the River Tyne.  The 
proposed SuDS based layout for Cluster 3 is shown in Figure 4-9 and included in Appendix A. 

4.9 Cluster 4a - Metrogreen East  

Cluster 4a includes the proposed development Sites 1, 3, 5, 16 and 17, which are located along 
the River Tyne frontage.  Site 3 is currently being developed as a bus depot, whilst Site 1 is the 
only other site in this cluster identified as coming forward in the current plan period. 

As the sites are situated along the frontage, surface water can be discharged directly into the 
River Tyne.  Surface water will still require 2 stages of treatment; however they will not rely on 
the reinstatement of the surface water network south of the railway line.   The layout is shown in 
Figure 4-10 and replicated in full in Appendix A.  Each site should provide the required levels of 
SuDS treatment preferably at source, or a combination of source and site controls.  Adopting a 
strategy of small drainage catchments will benefit detection and tracing of post development 
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pollution and importantly a reduction in development levels, and thus volume of imported fill 
material, being driven by the drainage network. 
Figure 4-10 Strategic SuDS Approach to Cluster 4a 

A preliminary feasibility review suggests that placing a surface water drainage outfall at circa  
200m8 intervals along the bank of the Tyne will provide an optimum drainage catchment to 
reduce development levels, and thus volume of imported fill material, being driven by the 
drainage network However, a balance is needed with the environmental impacts of constructing 
outfalls through the sensitive foreshore and the ongoing maintenance that it will entail. 

It is recommended that each site should provide the first level of treatment (source control).  The 
second and possible third levels of treatment could be provided in the environmental buffer zone, 
which is a 30m undeveloped buffer along the river, which will help maximise developable area.  
There may be an opportunity to integrate appropriate, sensitively designed SuDS into this buffer, 
but further consultation with Gateshead Council and the Environment Agency will be required. 

Site 1 will need to include a clear outfall destination, linking Clusters 1 and 3, and providing the 
main drainage route for sites south of the railway through to the River Tyne.  It is recommended 
that this remains open and no development is placed over it.  This will also have to be flapped to 
stop tidal inundation into low lying sites south of the railway.  A wayleave and legal easement 
should be put in place as soon as possible to protect this drainage network route. 

4.10 Cluster 4b - Metrogreen West  

Cluster 4b includes the proposed development Sites 4, 14a, 14b and 15, which are located along 
the River Tyne frontage.  Sites 4, 14a and 14b have been identified as coming forward in the 
current plan period.  Site 15 currently includes Delta Park and Site 14a is an overflow car park 
serving the wider area. 

As the sites are situated along the frontage, surface water can be discharged directly into the 
River Tyne.  Surface water will still require 2 stages of treatment; however they will not rely on 
the reinstatement of the surface water network south of the railway line.  

Similarly to Cluster 4A, each site should provide the required levels of SuDS treatment preferably 
at source, or a combination of source and site controls.  A preliminary feasibility review suggests 
that placing a surface water drainage outfall at circa 200m8 intervals along the bank of the Tyne 
will provide an optimum drainage catchment to reduce development levels, and thus volume of 

                                                      
8 In order to achieve positive gravity drainage the site it is usual to keep drainage outfalls at a close 
spacing, so that long drainage lengths are minimised and further land raising is not required. 
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imported fill material, being driven by the drainage network.  However, a balance is needed with 
the environmental impacts of constructing outfalls through the sensitive foreshore and the 
ongoing maintenance that it will entail.  The proposed approach to Cluster 4b is shown in Figure 
4-11 and replicated in full in Appendix A. 
Figure 4-11 - Strategic Approach to Cluster 4b 

 It is recommended 
that each site 
should provide the 
first level of 
treatment (source 
control).  The 
second and possible 
third levels of 
treatment could be 
provided in the 
environmental buffer 
zone, which is a 
30m undeveloped 
buffer along the 
river, which will help 

maximise 
developable area.  

There may be an opportunity to integrate appropriate, sensitively designed SuDS into this buffer, 
but further consultation with Gateshead Council and the Environment Agency will be required.   

4.11 Cluster 5 - Derwent East / West Bank  

Cluster 5 includes the proposed development Sites 23, 24, 26 and 27, which are located along 
the River Derwent.  These sites are not connected to the other clusters discussed above and as 
such surface water management can be treated separately.  Site 23, Derwent West Bank, is the 
only site identify for development in the current plan period.  

As the sites are situated along the frontage, surface water can be discharged directly into the 
River Derwent.  Surface water will still require 3 stages of treatment.  

Similarly to Cluster 4A and 4B, each site should provide the required levels of SuDS treatment 
preferably at source, or a combination of source and site controls.  A preliminary feasibility 
review suggests that placing a surface water drainage outfall at circa  200m intervals along the 
bank of the Tyne will provide an optimum drainage catchment to reduce development levels, and 
thus volume of imported fill material, being driven by the drainage network.  However, a balance 
is needed with the environmental impacts of constructing outfalls through the sensitive foreshore 
and the ongoing maintenance that it will entail.  The proposed approach to Cluster 4b is shown in 
Figure 4-12 and replicated in full in Appendix A. 
Figure 4-12  Strategic Approach to Cluster 5 

 It is recommended that each site should provide the 
first level of treatment (source control).  The second 
and possible third levels of treatment could be provided 
in the environmental buffer zone, which is a 30m 
undeveloped buffer along the river, which will help 
maximise developable area. There may be an 
opportunity to integrate appropriate, sensitively 
designed SuDS into this buffer, but further consultation 
with Gateshead Council and the Environment Agency 
will be required.   

The detailed modelling shows that Site 24 is at risk of 
surface water flooding originating from the combined 
sewer system (SuDS Design Box 12).  As water is 
likely to contain foul water, preferentially the 
exceedance flows containing foul water should be 
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maintained separate where possible from the surface water drainage systems and SuDS system 
and stored in underground tanks or similar until flood volumes can be discharged back into the 
sewer system. 

4.12 Strategy Delivery 

The Metrogreen concept is one of the largest strategic growth areas in Gateshead, which the 
Council are aspiring to deliver over the medium to long term, including the development of 850 
new homes by 2030 (current plan period) and 3,000 overall.  Development is proposed to start in 
2020 with construction expected to be completed by 2030. 

Delivering this concept is going to be challenging due to a number of economic, physical and 
environmental constraints identified at the outset.  This SWMP and the Metrogreen FMP focuses 
on surface water and tidal flood risk management.  Whilst the approaches outlined within are 
technically achievable, they rely heavily on the Council’s ability to successfully addressing the 
remaining constraints, which at this time remain unknown.   

Although challenging, setting out a single and co-ordinated approach to flood risk management 
has been one of the Council’s main objectives as it will help manage risk more effectively whilst 
achieving a number of multifunctional benefits including the enhancement of local biodiversity 
and water quality and providing a more attractive setting, with better public access, particularly 
around the riverside and inland water features.  

This section sets out how the recommended surface water strategy should be delivered.  In the 
absence of further information regarding the chosen tidal strategy, how development will be 
phased, new infrastructure funded and land contamination remediated, two infrastructure 
delivery scenarios have been considered – independent ground raising and flood defence.  

4.12.1 Flood defence scenario 

The recommended tidal strategy outlined in the Metrogreen FMP focuses on the removal of the 
flood flow path into the area downstream of the Costco warehouse (Site 1) by either building a 
raised embankment with development placed behind or to maximise development area by 
strategically increasing ground levels along waterfront sites and allow development to be placed 
on top (flood defence scenario).  

As addressed in section 3.2.5 the FMP recommends that all sites are elevated to a minimum 
level of the 0.5% tide level. This requires all sites to be raised to 4.4mAOD.  Thereafter two 
options are available in which the residual flood risks associated with more extreme events or 
climate change induced increases can either be protected against by raising a landscape buffer 
along the Tyne frontage or further of raising individual sites. The preferred approach is to 
strategically manage future flood risks using a landscape and ecological buffer. 

In both cases, Gateshead Council would require development along the waterfront to be set 
back from the inter-tidal zone by at least 30m to allow access and reduce any impacts on the 
Local Wildlife Site 

Both approaches were recommended for their climate change and development phasing 
adaptability as well as cost efficiencies when compared to the independent ground raising 
scenario.   

In the short term, these approaches rely on restricting any development to lower risk areas and 
Gateshead Council identifying flood defence funding. There is however, a mismatch between low 
tidal flood risk areas and sites planned to come forward in the current plan period, therefore the 
strategy also recommends an interim standards of protection for any sites at risk of flooding prior 
to the waterfront defence works.  

Adopting an integrated surface water and tidal flood risk management strategy would be the 
recommended approach. 

Prior to development (before 2020), Gateshead Council should reinstate the existing surface 
water network surrounding Cross Lane including the clearing of the culvert underneath the 
railway and A1114.  Regional controls should also be designed and built along Sites 2, 6, 8 and 
13.  The surface water network and waterfront works should be built at the same time as the 
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outfall will need to be fully integrated.  This is likely to be a flapped outfall consisting of a pipe 
through the raised embankment or underneath Site 1.   

Once in place, all sites currently at high risk of tidal flooding will be protected and sites south of 
the railway (Cross Lane East/West) will have clear surface water outfall destinations to the River 
Tyne.  It is however recommended that sites are developed south to north, which will making full 
use of the reinstated surface water network and allow sites to share regional controls.   

For sites coming forward in the current plan period, Cross Lane West should be developed first 
along with Site 1, followed by Site 3 in Metrogreen East.  Sites 1 could be developed first if part 
of the tidal embankment or strategic ground raising options. Metrogreen West should also be 
developed as part of the wider tidal strategy, whilst Derwent West Bank is independent and can 
be developed as and when planning applications come forward.  

For sites coming forward after the current plan period, Cross Lane East can be developed as 
and when planning applications come forward.  All sites within Dunston (5, 9, 10, 13, 21 and 22) 
should be developed in one phase as it is recommended that the share site and region controls.  

Site 15, 16 and 17 can be developed as and when planning applications come forward, but they 
must consider the tidal climate change scenario if this has not been included in the existing flood 
defences.  

4.12.2 Independent ground raising scenario 

Should Gateshead Council find that a tidal embankment or strategic ground raising (flood 
defence scenario) recommended in the Metrogreen FMP is not viable, each site at risk of tidal 
flooding now and in the future will implement their own tidal flood risk mitigation.   Following site 
specific FRAs, this is likely to be ground raising to the 1 in 200-year tidal level plus an allowance 
for climate change. 

The amount of ground raising required solely for flood protection will depend on land 
contamination and any remediation methods adopted.  For residential development this is likely 
to consist of capping, treatment or import of clean material, which could increase ground levels 
as a result. 

During this scenario, sites will be developed as and when planning applications come forward.  
However, it is still expected that those sites identified with the current plan period will be 
developed first as the remaining sites are currently in use.  This will allow some predictions to be 
made on development phasing.  

It is critical also that independent ground raising is considered in a strategic way considering how 
proposed levels are suitable for drainage layouts and gravity falls, how site levels will interface 
with existing roadways and infrastructure, how site levels will affect site access and disabled 
access, how levels will accommodate maintenance of drainage networks and open ditches etc. 

Adopting an integrated surface water management strategy will be difficult during this scenario, 
but with upfront infrastructure improvements, one could still be achievable.  

Prior to development (before 2020), it is expected that Gateshead Council will reinstate the 
existing surface water network surrounding Cross Lane including the culvert clearing underneath 
the railway and A1114.  This will not only provide all sites identified in the current plan period 
with a clear outfall destination to the River Tyne and Derwent, but also help meet wider 
environmental objectives.    

Each development site will then have to implement their own SuDS management train consisting 
off all three stages of treatment.  Chosen techniques will depend on the developers own 
requirements and individual site conditions, but these should be reviewed and approved by the 
SAB.  During this scenario infiltration may be appropriate where clean infill has been used 
around residential gardens or public open spaces.  It is unlikely that regional controls between 
development sites could be shared unless neighbouring sites are developed together.  SuDS 
should then outfall either directly into the River Tyne or Derwent or into the existing surface water 
network rather than the sewer system. 

As sites will now be above peak tidal levels, positive drainage should be achievable.  However, 
the existing surface water network is likely to remain at existing levels so must be designed to 
store surface water during tidal locking scenarios.  
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For sites coming forward in the current plan period, Cross Lane West and Site 1 should be 
developed first, followed by Site 3 in Metrogreen East. Metrogreen West and Derwent West 
Bank are independent of the existing surface water network around Cross Lane so can be 
developed as and when planning applications come forward.  

For sites coming forward after the current plan period, Cross Lane East, Metrogreen West, 
Metrogreen East and the Derwent East Bank can be developed as and when planning 
applications come forward.  Site 5, 9 and 13 in Dunston should be able to discharge directly to 
the River Tyne or into the existing surface water network underneath the dismantled railway and 
A1114.  Runoff from Sites 10, 22 and 21 with no direct access to the River Tyne or surface water 
network may have to consider connecting to surface water sewers. 
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5 Action Plan 

5.1 Action Plan 

The Action Plan produced as part of this SWMP is intended to inform the next stages of the plan 
implementation.  This includes further data collection where gaps were identified or where 
assumptions made, additional investigational work and consultation with key stakeholders and 
partners. 

The format of the Action Plan is a schedule, which is provided in Table 5-1. 

The schedule also includes details of the responsibility that may be assigned to each action, and 
who the additional stakeholders may be.  In addition, the priority of the action is detailed and a 
steer on whether it is a short, medium or long term activity. 

5.2 Funding 

Table 5-1lists potential partners and funding sources suitable for taking the Metrogreen surface 
water management strategy forward.  These have been identified using the Communities and 
Local Government (CLG) interim guidance on securing alternative sources of funding for flood 
and coastal erosion risk management9. 

Although the Environment Agency have been included in the table as a key partner, it is unlikely 
that Gateshead Council could rely solely on Grant in Aid (GiA) or Local Levy funding to support 
further investigational, maintenance or capital works associated with the site.  This is mainly due 
to the level of risk present (lack of current properties at risk). There may also be potential for 
funding linked with the Water Framework Directive. 

Therefore, the strategy will rely heavily on other partnership contributions.  Typically, funding 
directly from Gateshead Council, Community Infrastructure Levy (CIL) or S106 would be an 
appropriate vehicle to raise the funds for strategic works, whilst Network Rail, as riparian owner, 
should contribute to any maintenance or upgrades to their assets where it has been 
demonstrated that they are either causing, or are affected by, surface water flooding.  NWL and 
other stakeholders should be consulted with regards to potential contributions in relation to any 
benefits they would receive from the implementation of this surface water management plan i.e. 
if there is a reasonable amount of the surface water from the combined system. 

 

 

                                                      
9 Communities and Local Government (2011) Securing Alternative Sources of Funding for Flood and Coastal Erosion 

Risk Management - an interim guide 
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Table 5-1: Metrogreen SWMP action plan 

Action Type Purpose Lead 
Organisation Other Stakeholders Timing 

1 
Consult key 
stakeholders and 
landowners 

Consultation 
Discuss recommended flood risk management 
strategy, future development proposals and 
obtain buy in. 

Gateshead 
Council 

Environment Agency 
Northumbrian Water Ltd 
Landowners 

Short 
Term 

2 
Identify potential 
funding Research 

Gateshead Council to work with the 
Environment Agency and NWL to identify 
potential funding routes to deliver flood 
management infrastructure. 

Gateshead 
Council 

Environment Agency 
Northumbrian Water Ltd 
Landowners 

Short 
Term 

3 

Develop Area Action 
Plan and 
Environmental Impact 
Assessment (EIA) 

Report and 
detailed 
masterplan 

The AAP will address the specific challenges 
for the area (transport, remediation, green 
infrastructure, land availability, local policy 
requirements / standards) and specify the 
required land uses and identify key strategic 
interventions.  It will focus on how Metrogreen 
will be delivered and implemented.   
The AAP should also outline the chosen 
surface water management option, strategic 
improvements and which SuDS techniques 
Gateshead Council would deem suitable 
throughout Metrogreen.  
The AAP should be supported by an EIA of the 
chosen strategy approach. 

Gateshead 
Council 

Environment Agency 
Northumbrian Water Ltd 
Natural England 
Landowners 

Short 
Term 

4 Prepare MoU  Partnership 

Use existing evidence base and emerging 
planning policy to prepare MoU outlining 
consistent advice / comments to be given on 
planning applications so that the strategic 
approach is not undermined. 

Gateshead 
Council 

Environment Agency 
Northumbrian Water Ltd 

Short 
Term 

5 

Undertake ground 
investigations and 
contaminated land 
assessments 

Investigation 

Carryout detailed ground investigations and 
contaminated land assessments to provide a 
more detailed view on the likely remediation 
measures that would be appropriate across the 
area and how that could contribute to 
managing the flood risk. 

Gateshead 
Council Landowners 

Short 
Term 

6 
Undertake drainage 
network survey Data Collection 

There are gaps in data and knowledge about 
the whole drainage system including the 
location, connections and dimensions of foul, 
combined and surface water networks. 

Gateshead 
Council  Northumbrian Water  

Short 
Term 

7 
Undertake topographic 
survey Data Collection All the open drains, watercourses and culverts 

remain un-surveyed. 
Gateshead 
Council Riparian Owners 

Short 
Term 
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8 Identify all capital works Data Collection 
Identify any capital works required to address 
existing performance issues and how these link 
to the surface water management strategy. 

Gateshead 
Council  

Environment Agency 
Northumbrian Water Ltd 

Short 
Term 

9 

Develop a 
comprehensive 
integrated drainage 
model using SWMP 
model and new survey 
once collected 

Modelling 

Once new survey has been collected, it would 
also be advantageous to review the data and 
update the network model if required.  This will 
help remove some of the assumptions made 
and improve confidence in the model outputs. 
Include masterplan level drainage network and 
flow runoff estimates.  Assess tide locking 
condition. 

Gateshead 
Council 

Environment Agency 
Northumbrian Water Ltd 

Short 
Term 

10 Clear railway culvert Capital Works Clear surface water culvert underneath railway 
to provide clear route towards the River Tyne. 

Gateshead 
Council Network Rail Medium 

11 
Reinstate surface water 
drainage network Capital Works 

Clear open ditches of vegetation.  Ditches may 
need lining depending on findings of 
contaminated land survey. 

Gateshead 
Council 

Riparian Owners 
Northumbrian Water Ltd 

Medium 

12 
Establish maintenance 
programme Maintenance 

Establish maintenance programme of open 
ditches and culverts with riparian owners.  This 
is likely to be agreed as part of planning 
conditions through the SAB once established 
and could include the use of Management 
Companies. 

Gateshead 
Council 

Riparian Owners 
Management 
Companies 

Medium 

13 Record SuDS Adopted Data Collection 

It is very important to make accurate records of 
any SuDS adopted as they will form an active 
part of the flood mitigation and management for 
the area.  Other internal departments (e.g. 
emergency planning) must also be made 
aware of certain SuDS such as open swale that 
could be convey large volumes of water, have 
fast flowing water or a depth of water that is 
considered to be a risk to the public. 

Gateshead 
Council Internal departments 

Long 
Term 



 

      
 

 
2013s6815 - MetroGreen SWMP - Draft Report v5.4 52 

 

 

 
Table 5-2: Potential partners and funding sources 

Partners Role in LFRM Link to Metrogreen Potential Funding Sources 

1 
LLFA & SAB 
(Gateshead 
Council) 

Lead on the management of local 
flood risks. 

Manage the risk of surface water flooding during 
extreme rainfall events as modelled. 

FDGiA, Local Levy, Defra initiatives, 
Council tax, Government grants and 
riparian landowners. 

2 
Land Drainage 
Authority  
(Gateshead 
Council) 

Maintain and undertake work powers 
on ordinary watercourses. 

Management of flooding from open drains surrounding 
Cross Lane. 

FDGiA, Local Levy, Council tax levy 

3 
Local Planning 
Authority 
(Gateshead 
Council) 

Ensure no inappropriate development 
in areas at risk of flooding and 
development does not increase flood 
risk elsewhere. 

Management of surface water runoff from new 
development. 

S106, Community infrastructure levy, 
New homes bonus, Regional growth 
fund 

4 
Highways 
Authority 
(Gateshead 
Council)  

Manage highway runoff. Management of surface water from or collecting along 
Cross Lane and surrounding road infrastructure. 

Council Tax, S106 agreements with 
developers 

5 Environment 
Agency 

Strategic overview of flooding from all 
sources. 

The management of surface water flooding will be 
linked to adopted tidal strategy, which the 
Environment Agency will be heavily involved in.  

FDGiA, Local Levy, Defra initiatives 

6 Northumbrian 
Water Ltd 

 Operation and maintenance of public 
sewerage system. 

Reduce the risk of sewer flooding where it exceeds 
the 1 in 20 yr threshold and decrease pressure on 
existing sewer networks. 

Capital and operational budgets 

7 Highways 
Agency 

Responsible for drainage of 
motorways and truck roads 

Management of surface water collecting in A1 
drainage network south of Metrogreen. 

Central Government funding for 
maintenance of the core road 
network 

8 Network Rail 
Responsible for managing flood risk 
to its railways and stations. 

Management of flooding resulting from the culvert 
underneath the railway line off Cross Lane. 

Capital and operational budgets 

9 European Union 

EU provides potential funding 
sources for the regeneration of urban 
watercourses and protection of water 
quality and the environment. 

Upgrading the surface water drainage network around 
Cross Lane can help improve water quality and 
environment enhancement. 

EU grants 

10 Developers 
Ensure development does not 
increase flood risk and is protected 
from flooding. 

Metrogreen is a long term development strategy.  New 
development needs to be protected from flooding to 
be granted planning approval. 

Contributions to partnership funding 
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6 Summary 

Table Table 6-1  provides a synopsis of the findings of this report. 
Table 6-1 Summary 

Aims & Objectives Key Findings Key Assumptions 

a)  Identify the 
capacity of the 
existing combined 
and surface water 
networks  

 During the 1 in 100-year event 
there is limited surface water 
flooding to sites proposed for 
development prior to 2030.   

 This is primarily due to the 
limited contributing catchment 
sites.  

 Site 2 and 6 is at low risk of 
surface water flooding due to 
the culvert underneath the 
railway.  

 Sites 18, 19, 20, 21 and 24 
are susceptible to surface 
water flooding.  The combined 
sewer could surcharge if all 
the runoff can enter the 
system. 

 The model assumes all 
rainwater will enter to sewer 
network at point of input.  

 Model assumes local 
catchment upstream of the A1 
is drained into the highway 
network and discharge to the 
River Tyne via pipe passing 
beneath the MetroCentre. 

 The culvert beneath the 
railway is heavily silted.  The 
model assumes this has been 
cleared. 

 The connectivity of the open 
drain into the stormwater 
system and the capacity of 
this connection have not been 
confirmed. 

 The surface water sewer 
outfalls discharging to the 
local drain north of Wellington 
Road could not be located on 
the site visit. 

 The model is not calibrated 
and predicted flood extents 
should be treated with caution 
until validated. 

 including a review 
of water quality 
issues  

 No pollution incidents have 
been recorded within the study 
area. 

 Surface water must undergo 
preferably three stages 
(mandatory 2 stages within 
each site) of treatment prior to 
discharge in the River 
Derwent and Tyne. 

 Only the EA provided 
information on water pollution 
incidents.  

 infrastructure 
improvements 
required 

 Costs for the strategic works 
on the land drainage network 
have been provided.  It is 
premature and there is 
insufficient information to 
provide a comparison of 
alternative site drainage costs 

 Capital costs of strategy do 
not include long term 
maintenance 

 It is assumed that  minimum 
of two stages of treatment are 
required, and that the draft 
SuDS guidance will apply. 

b)  Identify volume of 
water to be stored / 
managed arising 
from proposed 
development 

 This has been assessed in the 
post development model, and 
the only storage required is 
upstream of the railway.  20m 
top width will be adequate if 
original bed levels retained. 

 Greenfield attenuation is not 
required 

 In lieu of detailed master 
plans, post development 
runoff volumes have been 
calculated by assuming 40% 
impermeable area for 
residential sites and 70% for 
industrial sites. 

c)  Show potential 
strategic locations 

 The surface water 
management strategy map 

 In lieu of detailed master 
plans, locations have been 
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Aims & Objectives Key Findings Key Assumptions 
for flow paths, 
swales, attenuation 
ponds, etc. and 
assess 
implications for 
gradients, levels 
required and 
proposed GI 
network and land 
use locations 

provided in Appendix A. 
illustrates strategic locations 
for site and regional controls. 

 Reinstating the land drainage 
network along Cross Lane will 
provide a full south to north 
drainage route linking Cross 
Lane Meadows with the River 
Tyne.   

 Having more ‘natural’ open 
drainage routes instead of 
traditional surface water 
sewers will enhance local 
biodiversity and water quality 
by providing high quality blue 
and green infrastructure. 

 Site and regional controls are 
linked to the land drainage 
network along Cross Lane in 
order to provide a continuous 
south to north drainage route 
and GI network. 

 Upgrading existing road 
drainage from traditional 
gullies to linear drains will 
allow surface water to be 
intercepted quicker whilst 
providing a degree of storage 
and additional blue and green 
infrastructure. 

 If a strategic solution cannot 
be achieved, each site will 
have to implement all three 
stages of treatment before 
discharging into local surface 
water network. 

chosen based on topography 
and connectivity to the open 
ditches along Cross Lane. 

 Swales and open ditches may 
require lining due to potential 
land contamination issues.  

 The culvert under the railway 
is reinstated as the primary 
connection from the southern 
sites towards the River Tyne. 

 Strategy will require 
agreement with all land 
owners going forward. 

 Funding will be required 
upfront to reinstate land 
drainage network prior to 
development coming forward. 

d)  Set out impact of 
exceedence 
events 

 A tidal locking scenario has 
been modelled.  Due to the 
limited size of the connecting 
catchment, flood risk is low.   

 SuDS should be designed to 
store water during 
exceedance events and site 
set above peak water levels.    

 Site 26 needs to design for an 
overland flowpath arising from 
outside of the site. 

 Model assumes local 
catchment upstream of the A1 
is drained into the highway 
network and discharge to the 
River Tyne via pipe passing 
beneath the MetroCentre. 

e)  Set out strategic 
phasing for 
delivery  

 A phased approach to 
delivering the strategy over 
the short, medium and long 
term is outlined. 

 If a strategic approach is 
adopted, it is recommended 
that culvert under the railway 
and the open land drainage 
network is reinstated.  Once 
restored, sites should come 
forward as clusters in order to 
deliver the strategy 

 Funding will be required 
upfront to reinstate land 
drainage network prior to 
development coming forward. 

 A tidal strategy of a raised 
embankment or strategic land 
raising is in place prior to 
development coming forward. 
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Aims & Objectives Key Findings Key Assumptions 
 If a strategic approach is not 

achievable, sites should be 
developed from south to north, 
from areas of low to high risk 
of tidal flooding.  This will also 
allow for positive drainage. 

f)  Identify next steps 
for the future 

 A SWMP Action Plan is 
provided in Appendix A 
outlining the next steps of the 
study.   

 The Action Plan will need to 
be agreed and adopted by all 
partners going forward.  
Funding may be required to 
deliver some of the actions.   
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Appendices 

A Maps 
 

2013s6815 - Metrogreen SWMP - Drainage Areas 

2013s6815 - Metrogreen SWMP - Model Results 

Figure 4-2 Indicative Long sections through SuDs system 

Figure 4-3 Layout of Drainage Clusters  

Figure 4-4 - SWMP Strategic arrangement of site and regional SuDS  

Figure 4-9 Strategic Drainage Approach to Clusters 1-3 

Figure 4-10 Strategic SuDS Approach to Cluster 4a 

Figure 4-11 - Strategic Approach to Cluster 4b 

Figure 4-12  Strategic Approach to Cluster 5 
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