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Executive Summary 

A number of the larger sites in and around the MetroCentre form part of the wider River Tyne 
Corridor, where the Gateshead Sustainable Community Strategy recognises the potential for 
mixed-use development.  The area also offers an opportunity to create a sustainable urban 
settlement, the MetroGreen concept that would contribute towards the delivery of the new 
Growth Point.   

Gateshead‟s Strategic Housing Land Availability Assessment (SHLAA),  Employment Land 
Review (ELR) and Strategic Land Review concludes that the MetroGreen concept is a 
medium to long term aspiration requiring detailed masterplanning, further evidence base 
studies and potentially an area action plan to achieve an appropriate comprehensive 
redevelopment of the area.  Both studies recommend moving away from protected 
employment area, widening the range of uses in the area to permit a mix of uses including 
residential. 

The Gateshead Level 1 Strategic Flood Risk Assessment (L1 SFRA) identified the level of 
flood risk as an obvious material consideration for this development area as it could have a 
significant influence on layout, type of development, land use, yield and viability.  Main 
sources of flood risk include tidal flooding from the River Tyne and fluvial flooding from the 
River Derwent.  There is also a risk of surface water flooding due extreme rainfall events that 
runoff from adjacent lands, exceeded the capacity of the drainage systems and then flow 
across the area.  As the site is currently undefended, it relies on an appropriate infilled land 
level to provide protection from river flooding and the current surface water drainage systems. 

To improve the understanding of risk in the area, Gateshead Council carried out a detailed 
Level 2 Strategic Flood Risk Assessment (L2 SFRA) focusing on assessing flood hazards in 
order to gauge whether the site will meet to requirements of PPS25 and be safe now and in 
the future if developed.  The L2 SFRA concludes that whilst risk is high, there are a number of 
flood management options available to either avoid risk all together or reduce the 
consequence of flooding to future development depending on Gateshead Council 
development aspirations, phasing and available funding.    

In order to gain a greater understanding of the costs, benefits, viability, investment and long 
term sustainability of the different flood mitigation options recommended in the L2 SFRA, 
Gateshead Council commissioned this study, the MetroGreen Flood Management Plan.  

The Approach 

The purpose of this study was to review the scale of the flood risks identified in the L2 SFRA, 
overlay a broad masterplan concept and determine which mitigation strategy would be the 
most appropriate given a range of strategic assumptions. 

Given that Gateshead Council is at the early stages of the MetroGreen planning process and 
the overall vision for the area has not been established, a number of planning workshops 
were carried out with key Gateshead Council departments and Environment Agency staff.  
The purpose of the workshops was to fill a gap and to provide an interim vision for the area by 
identifying planning constraints and opportunities for the area.  These very broad concepts 
were then used to create an interim vision and to enable a flood risk management strategy to 
emerge and in turn influence the planning of the MetroGreen area.  A key output at this stage 
was the concept of representative land parcels and a strategic appraisal of potential flood risk 
management approaches.  Five flood risk management options, following the flood hierarchy 
of PPS25, were considered during the workshops: 

1. Option 1 PPS25 Driven: Avoidance 
2. Option 2 PPS25 Driven: Substitution of lower vulnerability land uses 
3. Option 3 Mitigation measures through Ground Raising 
4. Option 4 Mitigation measures using Raised Hard Defences 
5. Option 5 Mitigation measures using Raised Soft Defences 
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The final step was an iterative one whereby a balance was sought, taking into account 
delivery of housing and employment land, appropriate urban design outcomes and 
sustainable flood risk mitigation measures.  By testing the flood risk management strategy 
against a suite of development scenarios that have relevance and sense of place, the study 
was able to provide a clear idea of what the MetroGreen area could realistically yield and the 
opportunities it could deliver. 

This report has been used to inform the Draft Plan One Core Strategy (September 2011).  
The Draft Plan identifies MetroGreen as a Strategic Growth Area for new residential 
demonstrating.  The FMP assists to demonstrate that the flood risk constraints can be 
overcome to delivery 1000 new homes and associated facilities and services by 2030, with 
3,000 homes beyond the plan period.  Policy CS2 of the Draft Plan One Core Strategy 
(September 2011) requires development to be in accordance with the Flood Management 
Plan to ensure a coordinated approach to flood mitigation.  The report will also inform the 
Infrastructure Delivery Plan for the Core Strategy.  

The Council is taking the urban design findings of this study forward in a more detailed spatial 
framework for MetroGreen, considering the interaction of a broader range of constraints such 
as transport, remediation, green infrastructure, land availability, local policy 
requirements/standards, and taking account of consultation with key stakeholders. 

Urban Planning Findings 

From a flood risk management perspective, MetroGreen presents a typical waterfront 
regeneration area, where land levels have been historically raised inconsistently to manage 
the flood risks to a level that was commensurate with the consequences to the previous 
industrial uses.  The water frontage is an important asset and place feature.  It provides an 
opportunity for uplift in land values if developed as an amenity but also represents an 
environmental constraint.  For instance, local drainage routes form natural boundaries to 
MetroGreen and Dunston, which could be enhanced to achieve recreation, amenity, 
biodiversity and flood management objectives.   

As a critical mass of population and activity is needed to sustain a range of local and 
community infrastructure, a flood avoidance approach would not be compatible with the 
sustainable community vision as it would seriously limit the overall area available for 
development and would lead to a fragmented and incoherent urban structure.  Derwent 
Haugh does not appear to be suitable in the short or medium term for housing.  In overall 
terms, new housing here would be limited in scale and would represent a small enclave 
isolated from necessary community services and infrastructure.  The east bank of Derwent 
Haugh could however, be suitable for commercial use extending the MetroCentre. 

Substitution is also not a realistic comprehensive approach given the development aspirations 
and housing land requirements of Gateshead Council (80-90% residential).  Substitution 
could be used at a plot level to reduce the consequences of flooding.    

When considering the urban planning findings, only those approaches that would stop the 
flow of flood water into MetroGreen would by appropriate.  If appropriately defended or raised, 
MetroGreen has the potential to provide for new sustainable communities in the medium to 
long term.  This approach has been successfully used elsewhere along the River Tyne. 

Flood Risk Management Findings 

Raising all the sites individually in an ad-hoc manner above the worst-case climate change 
levels would appear to result in disproportionate cost to be borne by the development of 
MetroGreen and incrementally not cost beneficial, leaving isolated islands and will not protect 
surrounding roads and critical infrastructure.  A strategic approach will be the most cost 
effective way forward, albeit it will require works on land not controlled by the council.   

Strategic land raising along the Tyne frontage would resolve many of the flood risks to 
MetroGreen as a whole.  This is a more cost effective approach than individually land raising 
each site at risk, and may fit well with any land remediation strategy and would protect the 
surrounding roads and critical infrastructure.   
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A comprehensive defence scheme would be a traditional approach, but would have potential 
environmental impacts on the Tyne frontage.  An alternative variation would be to land raise a 
softer embankment set back along the frontage, and incorporate it into the development area.  
This would be more robust and with less maintenance would make this approach more 
acceptable to the Environment Agency and the Council as a Local Lead Flood Authority 
(LLFA). 

Whilst climate change impacts are predicted to be significant in this area, they can be easily 
dealt with in both strategic land raising or defended approaches by raising levels along the 
waterfront or through careful development design and flood resilience.  

Recommended Flood Management Approach 

The recommended flood management response is centred on a strategic approach for the 
long term development of MetroGreen over a 50-year planning horizon, which can be 
adapted to fit with development phasing, funding and climate change. 

The strategy focuses on the removal of the flood flow path into the area downstream of the 
Costco warehouse during the 1 in 200-year tidal event by either building an embankment or 
increasing ground levels along the waterfront.  The cost of this approach is estimated to be at 
£1.0m to build the embankment or £3.1m to raise ground levels to the whole of Site 11. 

Both of the above approaches could be adapted to take account of climate change over the 
next 50 to 100 years by increasing as built ground (or finished floor levels) or embankment 
levels and extending the works (outside of Site 1) along the waterfront.  Costs to provide 
protection for the next 50 to 100 years will be between £1.6m2 - 4.9m3 and £3.6m4 - 16.1m5 
respectively.  Alternatively, if climate change allowances are not included within the as built 
levels along the waterfront, individual development sites at risk from the impacts of climate 
change will have to incorporate further ground raising, flood resilience measures or carefully 
design ground floor usage.   

One of the critical components of the recommended strategy is how to manage land 
assembly and access, how to fund the works and how to recover these from individual 
developments.  Adopting one or a combination of flood management measures depends on 
the implementation of the strategy.  A hybrid of land raising coupled with the completion of a 
continuous embankment is a likely outcome, with the residual risks being dealt with within the 
built environment.  The implementation plan would involve a multi strand approach delivered 
over three phases. 

 

                                                      
1 Climate change allowances not included in these cost calculations 
2 1 in 200-year + 50yrs Climate Change raised embankment along sites 1, 5 and 16   
3 1 in 200-year + 50yrs Climate Change raised ground level on sites 1 and 5   
4 1 in 200-year + 100yrs Climate Change raised embankment along sites 1, 5, 14, 15 and 16   
5 1 in 200-year + 100yrs Climate Change raised ground level on sites 1, 5, 14 and 15   
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1. Introduction 

1.1 Commission 

Gateshead Council commissioned JBA Consulting in December 2010 to undertake a flood 
management plan for the MetroGreen development area, following recommendations made 
within Gateshead Council's Level 1 and Level 2 Strategic Flood Risk Assessments (SFRA). 

This flood management plan will provide evidence for the joint Newcastle and Gateshead 
Core Strategy and other Local Development Plan Documents, which will form part of 
Gateshead‟s Local Development Framework (LDF). 

1.2 Planning Background 

Both Newcastle and Gateshead are working towards a joint Core Strategy and other Local 
Development Plan Documents, which will form part of Gateshead's Local Development 
Framework (LDF). 

Overarching guidance set out in PPS1 states that sustainable development is the core 
principle underpinning planning.  Amongst other considerations, plan policies and planning 
decisions need to be informed by up-to-date information on the environmental characteristics 
of an area, the potential impacts of development proposals and recognition of the limits of the 
environment to accept further development without irreversible damage. 

Development plan policies should take account issues such as the potential impact of the 
environment on proposed development by avoiding new development in areas at risk from 
flooding and, as far as possible, by accommodating natural hazards and the impacts of 
climate change. 

The introduction of PPS256, its Practice Guide7, Pitt Review recommendations and more 
recently the Floods and Water Management Act has reinforced the responsibility that LPAs 
fully understand local flood risk issues in their area and manage these risks effectively using a 
risk-based approach as an integral part of the planning process. 

1.3 MetroGreen Development Area 

A number of the larger sites in and around the MetroCentre form part of the wider River Tyne 
Corridor, where the Gateshead Sustainable Community Strategy recognises the potential for 
mixed-use development.  The area also offers an opportunity to create a sustainable urban 
settlement, the MetroGreen concept that would contribute towards the delivery of the new 
Growth Point.   

Gateshead‟s Strategic Housing Land Availability Assessment (SHLAA) and Employment 
Land Review (ELR) concludes that the MetroGreen concept is a medium to long term 
aspiration requiring detailed master planning, further evidence base studies and potentially an 
area action plan to achieve an appropriate comprehensive redevelopment of the area.  Both 
studies recommend moving away from protected employment areas, widening the range of 
uses in the area to permit a mix of uses including residential. 

Figure 1-1 illustrates the MetroGreen study area.  Developed from the urban planning phase 
of the project discussed in Section 3, eight distinct land parcels form the study area 
containing 27 individual sites.  The eight land parcels include: 

1. Derwent East Bank 
2. Derwent West Bank 
3. MetroGreen West 

                                                      
6 CLG (2010) Planning Policy Statement 25: Development and Flood Risk 
7 CLG (2009) Planning Policy Statement 25: Development and Flood Risk - Practice Guide 
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4. MetroGreen East 
5. MetroGreen South 
6. Costco 
7. Electricity Sub Station 
8. Dunston 

 

The eight land parcels and 27 sites are loosely based on the SHLAA and ELR, however as 
these are just an audit of potential medium and long term sites, they have more in common 
with key development constraints which will aid this discussion.  The main constraints to 
development in the MetroGreen area include: 

1. Environmental designations 
2. Contaminated land 
3. Flood risk including 

a. Tidal and fluvial flooding from the River Tyne and Derwent, and 
b. Surface water flooding originating off site and land drainage 

4. Current land use and infrastructure including 
a. Land ownership and the lifespan of current development such as Costco and 

the Watermark development, and 
b. Current infrastructure such as power lines, electrical substations, railways 

and road networks 
 

Achieving a new sustainable community at MetroGreen will be determined on successfully 
resolving these key constraints. 

Figure 1-1: MetroGreen Development Area 

 
Bing Maps © 2010 Microsoft Corporation © Getmapping plc © 2010 Intermap 
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1.4 Flood Management Plan Scope & Objectives 

This flood management plan has been prepared to provide that next level of information 
needed to support the joint Newcastle and Gateshead Core Strategy and Area Action Plan 
(AAP) and site specific Development Plan Documents (DPDs).   

Its main objective is to identify a number of development options, which fit with both the 
development aspirations of MetroGreen over the 50-year planning horizon, whilst tackling the 
key constraints in a sustainable manner.  From this, Gateshead Council will be able to make 
an informed decision about type, form and location of development in this area, complying 
with PPS25.  The flood management plan will: 

 Provide an opportunity to bring together the two strands of flood risk management 
and urban design into an integrated and appropriate plan. 

 Provide a robust understanding of the developable area and amount of residential 
development that can be safely accommodated within MetroGreen, if flood mitigation 
measures are put in place.  This will also assist with future master planning of the 
area and feed into other work streams on the LDF. 

 Provide a greater understanding of the potential to pass the Exception Test, i.e. 
ensure that development is safe and does not increase flood risk elsewhere/where 
possible reduces flood risk. 

 Inform the evidence base for the Core Strategy and AAP or site specific DPD. 
 Provide detailed information on flood management costing, phasing and delivery 

mechanisms to feed into Gateshead‟s Infrastructure Delivery Plan. 
 Form the basis of a DPD on the flood risk management plan for the area. 
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2. Flood Risk Assessment 

2.1 Evidence Base 

As an essential part of the pre-production/evidence gathering stage of the LDF, Gateshead 
Council commissioned JBA to preparing separate Level 1 (L1) and Level 2 (L2) Strategic 
Flood Risk Assessments (SFRAs).   

The L1 SFRA collected and reviewed all currently available information from a number of 
flood risk stakeholders, including the Environment Agency, Northumbrian Water, the Coal 
Authority and the Tyne and Wear Fire and Rescue Service.  The L1 SFRA also provided 
enough detail to assist Gateshead Council in applying the Sequential Test as set out in 
PPS25 to proposed development sites.  The L1 SFRA found that the area is at risk of tidal 
flooding (13% is located in medium, 23% is located in high risk) from the River Tyne and 
some parts are vulnerable to surface water flood risk, associated with drainage problems and 
low points.  The area is also sensitive to increased tidal flood risk over the next 100 years due 
to climate change.  The western area is also vulnerable to fluvial flood risk from the River 
Derwent.   

Whilst the L1 SFRA provided the initial link between flood risk, land use planning and the 
avoidance of inappropriate development by applying the Sequential Test, it did not provide 
the level of detail required to allocate key development sites in high flood risk areas. 

The L2 SFRA was therefore prepared to help answer some of the difficult decisions faced i.e. 
can the site be developed safely and sustainably without increasing flood risk elsewhere and, 
where possible, reduce flood risk overall and thereby pass the Exception Test?  To gain this 
understanding of fluvial and tidal flood mechanisms, the SFRA developed a detailed 1D-2D 
hydraulic modelling of the River Tyne and the lower reaches of the Derwent and Team, 
assessing the complex hazards associated with urban floodplains.  The L2 SFRA focused on 
a number of key development sites including MetroGreen, identifying and assessing a range 
of appropriate flood management options. 

Gateshead and Newcastle City Council are also currently preparing a joint 
Newcastle/Gateshead SWMP, which is assessing the risk associated with surface water 
flooding.  The MetroGreen area is one of the key areas of this investigation with the SWMP 
providing a more comprehensive discussion of surface water risks and possible management 
options.     

2.2 Tidal Flood Risk 

The area does not have a recent flood history, but future flood risk modelling shows the area 
to be at risk during extreme tidal flood events.  With climate change projections indicating a 
rise in sea levels, an increasing level of flood risk to this area is a challenge that will need to 
considered now and planned for in the future.   

2.2.1 Tidal Levels 

Table 2-1 provides predicted tidal levels for a range of coastal extreme events for a point 
offshore from Tynemouth provided by the Environment Agency (February 2011).  

Table 2-1: Environment Agency Coastal Extremes Levels at Tynemouth 

Tidal Flood 
Event 

Extreme Sea 
Level (mAOD) 

50 year
8
  Climate Change 

Level (mAOD) 
100 year

9
  Climate Change 

Level (mAOD) 

1 in 10-year 3.46 3.765 4.343 
1 in 25-year 3.58 3.885 4.463 
1 in 50-year 3.67 3.975 4.553 
1 in 100-year 3.76 4.065 4.643 

                                                      
8 50 year climate change allowance 2011-2061 = +0.305m 
9 100 year climate change allowance 2011-2111 = +0.883m 
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Tidal Flood 
Event 

Extreme Sea 
Level (mAOD) 

50 year
8
  Climate Change 

Level (mAOD) 
100 year

9
  Climate Change 

Level (mAOD) 

1 in 200-year 3.86 4.165 4.743 
1 in 1000-year 4.11 4.415 4.993 

 

By transferring these extreme coastal levels at Tynemouth into the L2 SFRA1D-2D ISIS-
TUFLOW model10, peak water levels for a range of flood events have been estimated at 
MetroGreen11 as illustrated in Table 2-2.  This study also uses the L2 SFRA modelled depths 
and hazards12 for the MetroGreen area to assess flood hazards within the flood zone.  The L2 
SFRA provides more detail on the modelling approach take.   

Table 2-2: Modelled Still Water Levels at MetroGreen 

Tidal Flood Event Extreme Sea Level (mAOD) Map Number 

1 in 10-year 3.72 Figure 2010s4642-1 
1 in 25-year 3.83 - 
1 in 50-year 3.91 Figure 2010s4642-2 
1 in 100-year 4.01 - 
1 in 200-year 4.10 Figure 2010s4642-3 
1 in 200-year 50yr CC 4.39 Figure 2010s4642-4 
1 in 200-year 100yr CC 4.95 Figure 2010s4642-5 
1 in 1000-year 4.33 Figure 2010s4642-6 

 

2.2.2 Overtopping Risks 

As can be seen from the tables above, tidal levels throughout this reach peak at around 
4.10mAOD during the 1 in 200-year tidal event with natural bank heights ranging from 
3.95mAOD to 4.44mAOD adjacent to Costco.  Banks heights increase further upstream 
surrounding commercial units of the Metro Riverside Park.  LIDAR data shows these bank 
heights to be around 4.7mAOD.  Overtopping occurs east of the Costco warehouse around 
the 1 in 50-year tidal event. 

During the 1 in 200-year tidal event, peak tidal levels exceed banks heights immediately 
downstream of the Costco warehouse, flooding open land east of Mandela Way.  Floodwaters 
flow west along Handy Lane and flood part of a substation.  Here floods waters are diverted 
south down Cross Lane underneath the railway and into a large area of derelict land where 
water is contained to the west by high ground along Scotswood Way.  During this event, flood 
depths on the derelict land range from between 0.5 and 0.9m. 

During the same event, further downstream, peak tidal levels exceed banks heights at a 
depot along St Omers Road (Dunston Riverside).  Flood extents are not significant with 
depths below 0.3m.  

During the extreme 1 in 1000-year tidal event, the same flood mechanisms and flow paths are 
triggered however; a larger volume of water enters the floodplain.  In this instance, 
floodwaters surround the Costco warehouse.  Access to the warehouse is still available along 
Mandela Way to the west.  Again floodwaters flow south underneath the railway and into the 
area of derelict land either side of the Cross Lane.  Floodwaters are once again constrained 
by high ground to the west along Scotswood View, the railway to the north and Wellington 
Road to the south.  Obstructions produce significant flood depths of 1.5m to the west 
reducing to around 0.5m around Waterside Drive.   

During the extreme 1 in 1000-year tidal event, a new flood cell is developed between St 
Omers Road and Wellington Road.  Floodwater inundates this area entering from low bank 
heights at the depot, as previously identified during the 1 in 200-year event, forming a flow 
path along Wellington Road underneath the railway. 

                                                      
10 ISIS-TUFLOW is a 1D-2D modelling package that can model the interactions between flow in the channel and 
along the floodplain.  Please see the Gateshead Council L2 SFRA for further details on model build.    
11 Water levels will vary slightly upstream and downstream of the Costco warehouse 
12 Flood Hazard = depth (velocity + 0.5) +Debris Factor 
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What is noticeable from the detailed modelling is that the Metro Riverside Park, previously 
identified within Flood Zone 2 does not become inundated during the 1 in 1000-year tidal 
event due to bank heights and ground levels.  The main reason for this could be the level of 
improved bank heights from development.  LIDAR data now shows these bank heights to be 
between 4.8mAOD and 4.6mAOD, which are higher than the extreme tidal level of 
4.33mAOD.  This would also result in less water entering the riverside area along Riverside 
Way.  

2.2.3 Climate Change 

Over the next 50 to 100 years, PPS25 advises that extreme coastal levels will increase by 
around 0.31m and 0.88m respectively due to climate change.  As the MetroGreen area is 
located further upstream, the estuary effect of the River Tyne dampens these increases to 
0.29m and 0.85m over the next 50 to 100 years as shown in Table 2-2.        

However, whilst predicted climate change affects are smaller along the River Tyne to those 
along the coast, the impact of climate change has a significant impact on flood risk at 
MetroGreen, especially after the 50-year horizon.   

During the 1 in 200-year event plus 50 years climate change, predicted tidal levels are 
expected to reach similar levels to that of the extreme 1 in 1000-year event (an additional 
60mm).  During this scenario, the extent of shallow flooding (<0.25m) increases west of the 
Costco warehouse, along St Omers Road (Dunston) and Wellington Road.  Deep flooding 
(>1m) also extends south of the railway line, which was previously flooded to below 0.5m 
during the present day 1 in 200-year event.  Deep flooding can also be observed along 
Handy Drive and Cross Lane. 

During the 1 in 200-year event plus 100 years climate change, predicted tidal levels cause the 
largest potential for flooding at MetroGreen where the extent, depth and hazards place large 
areas at significant risk.  During this scenario, floodwaters inundate the majority of the study 
area (north of Wellington Road) with depths averaging above 1-1.5m with maximum around 
2-2.5m along Cross Lane and adjacent derelict land.  A new flood pathway is also observed 
in MetroGreen, originating further upstream at the Metro Riverside Park and flowing east 
along Delta Bank Road and Riverside Way (A1114).  The volume of floodwater entering the 
site from this flow path exacerbates flood depths surrounding Costco and within the derelict 
land south of the railway line. 

Climate change advice is currently being updated following publication of UKCIP09.  The 
Environment Agency have recently issued more specific guidance that will supersede PPS25, 
but that will be brought in over a period of time and be applied to new studies and schemes.  
From the draft guidance13, which has been temporarily withdrawn, the strategy that has been 
identified in this report would still be valid and a significant increase in floor or defence levels 
would not be required. 

2.3 Surface Water Risks 

As mentioned previously, Gateshead Council is currently preparing the Newcastle/Gateshead 
SWMP, which assesses the MetroGreen area.  The SWMP provides further surface water 
information and possible management options but these are also summarised below.  

2.3.1 Derwent East and West Bank 

The site is bounded by the A1 (South), A69 (West) and Riverside Way (A1114) to the North.  
According to the SWMP modelling, the western side of the site experiences pockets of 
surface water ponding due to limited formal drainage.  The eastern portion of the site is 
heavily developed with hard standing and a materials yard covering the majority of that area.  
Either side of materials yard building lays a surface water and CSO pipe that runs to the River 
Derwent.  A combined sewer also runs along the eastern boundary of the site. 

                                                      
13 Adapting to Climate Change: Advice for Flood and Coastal Erosion Risk Management Authorities 
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According to the SWMP, "future development within the site will require assessment of 
Derwent River's flood levels, capacity and tidal influence, particularly tidal locking.  At present, 
surface water ponding occurring within the hard standing area that surrounds the large 
'Hannington Works' building.   

The Harrington Works site is heavily developed and limited retro-fitting options exist.  The 
highly impermeable site indicates that drainage and pollutants maybe of concern in existing 
runoff.  Any future development of the site should include a filter or swale drain to direct flows 
from the east into the River Derwent. 

An opportunity exists to collect flows on the site boundary from the adjacent IKEA car parking 
and roof area and direct into new drainage lines.  This will reduce flows to the combined 
sewer and help manage water quality.  It is possible that capacity of the River Derwent (tide 
locking/fluvial flood levels) will prevent discharge from the site.  Therefore, development of the 
site will require external surface water flows towards the River Derwent to be defined with 
possible storage locations.  This would include directing surface water away from the existing 
combined sewers and building accesses." 

2.3.2 MetroGreen West 

The majority of the site is a formal and overspill car park for the MetroCentre and adjacent 
Metro Riverside Park.  Surface water risks originate from a culverted watercourse, which 
flows underneath the MetroCentre and runoff from the car park and roof of the MetroCentre.  
Two large stormwater sewers (1800mm and 1200mm) originating from the MetroCentre area 
run through the site to discharge into the River Tyne.   

According to the surface water modelling, the site experiences surface water flooding on the 
southern portion of the site where a large area of flood water hazard in the existing southern 
car park area.  Due to interaction with fluvial and surface water regimes and the potential for 
surcharged outfalls, site drainage will be difficult. 

According to the SWMP, "future development of the site should investigate incorporation of a 
defined overland flow path to the River Tyne, to complement the existing storm water system.  
A coordinated approach would include flood routing along roads by using speed bumps and 
kerbs to direct flow toward to River Tyne.  Dependant on future development detail, additional 
flows within the site should be accommodated with an attenuation basin, swales and 
permeable paving.  The attenuation basin could be connected with the larger storm water 
sewer to ensure storm water can be stored during periods of high water in the River Tyne.  
The storage will discharge into the River Tyne via the existing storm water sewer once the 
fluvial flood peak has passed.  Any development should encourage policies of resilience and 
proactive maintenance of sewers." 

2.3.3 MetroGreen South and Dunston 

According to the surface water modelling the south western side of the site experiences 
pockets of surface water ponding due to limited formal drainage and the presence of road 
and rail embankments.  A storm water sewer crosses underneath a railway embankment to 
discharge into the River Tyne.  A large interceptor drain also runs across the middle of the 
site.  Flooding was experienced in November 2000 in the Cross Lane area. 

Surface water flows originate from the southern boundary (Lancaster Road).  However, the 
modelling does not identify any obvious pathway through the southern part of the site.  
Surface water ponding occurs within the hard standing area near St Omer's Road and storm 
water drainage from this area is via the combined system that outlets into the River Tyne.  

According to the SWMP, "the presence of the (railway) embankment disrupts drainage 
towards the River Tyne.  A straightforward solution would be to provide a new storm water 
sewer through this embankment.  However, this solution would be technically complex and at 
a high capital cost.  A practical approach would involve the provision of a series of attenuation 
basins interconnected by filter drains and swales.  Any development should encourage 
policies of resilience and proactive maintenance of sewers.   
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The area around St Omer's Road requires permeable paving or below ground storage to 
collect runoff.  The collection of runoff will be discharged through a low flow pipe into the 
existing combined sewer treatment works."  

2.3.4 Overview of SWMP Recommendations 

The Newcastle/Gateshead SWMP, through surface water modelling and historical flood 
records collection, has identified surface water regimes in the MetroGreen area.  The majority 
of surface water originates off site, flowing into the area from the south.   

The area is heavily developed with culverted watercourses, storm water sewers, interceptor 
drains and limited formal drainage.  The topography of the land and physical obstructions 
such as the railway influence surface water mechanisms.  Interactions with the current 
drainage system and the River Tyne or Derwent present further risks. 

The SWMP for the area focuses on the use of:  

 Flood routing along roads to define overland flow routes, 
 Attenuation basins, swales, filter drains and permeable paving to store water during 

periods of high river levels, 
 Existing storm water or combined sewers to discharge attenuated water once the 

river levels have reduced, and 
 Flood resilience and proactive maintenance of sewers to reduce the risk of flooding. 

 

Overall, managing surface water in this way identifies strong links with green infrastructure 
and using open space in strategically placed locations to store water during exceedance.  Key 
locations for surface water storage include low spots in and around Cross Lane, surrounding 
interceptor drains within MetroGreen South and Derwent East and West Bank.  Due to the 
surface water arising off site, these storage areas may take up large parts of these sites and 
will require careful planning.  The risks from surface water flooding; especially under tide 
locked conditions, will have a significant influence on the ground and floor levels adopted for 
new development to allow for positive drainage. 

2.4 Role of Existing 'Defences' 

As the site is currently undefended, it relies on an appropriate infilled land level to provide 
protection from flooding.  It is the variation in river frontage, which can fall well below peak 
tidal flood levels, allowing water to enter the MetroGreen site.   

There are a number of structures within the MetroGreen area, which influence flood flow 
paths and the resulting risks.  These include current road networks, the railway line, buildings 
and current land levels or sites that have undergone demolition.  Whilst these structures are 
not formal defences, the railway line can offer some form of defacto defence protecting land 
during smaller tidal events.  However, as observed during larger events, road networks 
(Cross Lane and Wellington Road) underneath the railway allow water to enter the southern 
area resulting in significant flood depths on lower lying land.  It will be difficult to remove these 
underpasses, as they are key road networks.  It would also be difficult to have a railway 
embankment as a formal defence, as there is a potential that flood water could place the 
embankment at risk structural failure.            

In addition, there are also a number of raised bunds along Handy Drive (A114) and Mandela 
Way, potentially constructed during demolition of previous development or built to stop 
access into open land.  As it is unknown to this study how theses bunds were constructed 
and with what material, it is difficult to predict how they would react during times of flood.  As 
a result, they have not been included in the L2 SFRA modelling and not considered further as 
possible flood management measures.  
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3. Planning Context 

3.1 Introduction 

Choosing appropriate flood risk management measures is just as much to do with place-
making and sustainable urban design as it is to do with mitigating risk and some thought has 
to be considered to the urban environment which is left post mitigation and how this will 
function in the long term.  As planning for flood risk management is an iterative process, the 
flood management strategy will be informed by a high level and broad „place‟ or sustainable 
community concept.  The flood management strategy will, in turn, inform and refine basic 
urban design concepts. 

The urban design concepts are an exploration of potential and constraints from an urban 
design and place-making perspective, which will assist in future masterplanning or action 
area planning in the LDF.  A place-making or urban design-led approach will be essential if 
flood risk is to be managed to acceptably low levels. 

In order to explore this link and identify a number of urban design concepts, Loci, an urban 
planning consultancy, addressed the main issues and principles for urban design and flood 
risk management in the MetroGreen area.  This work sets out: 

 A summary of urban analysis, 
 An outline of the vision for the area,  
 Core principles for place-making and urban design, 
 Longer-term concepts, and an 
 Initial development capacity study. 

 

3.1.1 Project Brief 

The Urban Design Concepts Supplementary Report has been prepared within the parameters 
of the Gateshead Council project brief.  From an urban design and place-making perspective, 
some aspects of the brief are of particular significance, including: 

 The potential of sites in and around the MetroCentre for mixed-use development, as 
identified in the Gateshead Sustainable Communities Strategy, 

 The opportunity to create a sustainable urban settlement in the area that would 
contribute towards the delivery of a new Growth Point, 

 Scenarios for development, which include development for residential and associated 
social infrastructure including a proportion of employment uses, 

 The conclusions of the SHLAA, in terms of aspiration, site suitability and general 
densities, 

 Requirements for social infrastructure contained in the Social Infrastructure Study, 
 The conclusions of the ELR, which recommends moving away from protected 

employment areas to permit mixed use, with potential additions to existing 
employment uses, and 

 The presumption in the Draft Office Needs Study, which assumes 20% of the land 
coming forward for development. 

 

3.1.2 Planning Workshops 

As Gateshead Council is in the early planning stages, the overall vision for MetroGreen has 
not yet been established.  Two workshops where carried out in order to fill this gap and to 
provide an interim vision for the area to enable a flood risk management strategy to emerge 
and, in turn influence the planning of the area. 
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The two workshops were held with officers of Gateshead Council in December 2010 and 
January 2011, informed the Urban Design Concepts Supplementary Report.  Technical staff 
from various sections, including planning, urban design, environmental, development and 
engineering, participated in a series of map-based tasks from which a set of diagrams were 
produced outlining key constraints and opportunities, as well as concepts and proposals.  
This work formed the basis of a preliminary place concept, which was tested at the second 
workshop.  The sections below present the findings of the workshop.  

 

 
 
 
Sketch summary 
of workshop 
proposals (Loci 
interpretation 
following review 
of all workshop 
material 
produced) 

 

3.2 Key Issues and Aspirations 

3.2.1 Opportunities and Constraints 

Table 3-1 lists the main opportunities and constraints identified for the area during the 
workshop and through consultation with Natural England on this plan. 

Table 3-1: MetroGreen Opportunities and Constraints 

Opportunities Constraints 

 Extend cycle routes 
 New bridge across Tyne – provides access to Newcastle, 

could also be wildlife corridor 
 Exploit river views in new development areas 
 Enhance biodiversity on tidal mudflats and along river 

corridors (e.g. breeding otters) 
 Opportunity for managed flood storage south of mudflats 
 Local nature reserve at Dunston pond 
 Bus depot at Handy Drive 
 Sustainable transport interchange 
 Delivery of emerging Green Infrastructure Strategy, e.g. 

through enhancement of function of Tyne and Derwent 
Strategic GI corridors  

 Contribution to Accessible Natural Greenspace Standards 
 Contribution to Durham Local Biodiversity Action Plan, e.g. 

through habitat creation, protection or enhancement 

 Poor accessibility to transport 
interchange 

 Location of Costco and 
electricity substation 

 Severance effects of linear 
infrastructure with poor 
crossings 

 Noise pollution/visual impact 
of A1 to south of study area 

 Prevalence of electricity 
pylons 

 Known and potential 
contamination of land 

  

3.2.2 Concepts and Strategies 

While a number of studies relating to the area have been completed as part of the LDF, which 
will inform the adoption of the Joint Core Strategy for Gateshead-Newcastle, an overall place 
concept has not yet been established for MetroGreen.   

In order to provide greater certainty in relation to the longer-term constraints and opportunities 
for the area, the workshops explored potential place concepts, which might underpin the 
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overall planning and development approach for the area.  Table 3-2 provides a summary of 
the main concepts or strategies for land use, place and function, movement and access and 
landscape and open space. 

Table 3-2: Main Concepts or Strategies 

Form Concepts or Strategies 

Place, land 
use and 
function 

 Aspirational living/new communities to the east, north and northeast of the 
Metro Centre 

 Possible employment area directly north of Metro Centre (northwest of 
transport interchange) 

 Designated parkland/wetland/biodiversity in areas at risk of flooding, including 
tidal mudflats and river corridors 

 Consolidation of transport interchange at Metro Centre 
 Possible community (school/sports/leisure) use at site subject to flood risk 

between Metro Centre and Dunston 
 Potential for „landmark‟ developments at southern and western boundaries of 

study area 
Proposals for 
movement and 
access 

 Upgrading of transport interchange 
 „Great Riverside Cycleway‟ 
 Bridge across Tyne to Newcastle 
 Riverside amenity/strategic walking/cycling route 
 Improved accessibility across major barriers such as rivers, railway, A1 and 

A114 
Proposals for 
landscape and 
open space 

 Green buffer surrounding new residential development along Derwent Haugh 
 Areas to protect biodiversity and provide flood storage (e.g. wetland areas) 
 Linking key areas of biodiversity with „green and blue‟ infrastructure 

3.3 Vision and Principles 

3.3.1 Vision 

The workshops also explored potential vision and objectives for the area.  The following 
vision statement is based on the aspirations that were presented at the Gateshead Council 
workshop meeting:  

“To realise the creation and consolidation of distinctive places of different purpose, in the 
larger MetroGreen Area, which provide for sustainable communities and housing, business, 
employment, recreation and transport.  To harness the existing environmental assets such as 
the Derwent Haugh and Tyne River corridors as an important element of the area’s structure, 
community identity and quality of life.” 

3.3.2 Principles 

The workshop sought to structure this vision using principles derived from the workshops and 
aspects of good place making, as set out in relevant publications. 

Creating 
distinctive places 
for people 

 Identifying, protecting and enhancing the positive aspects of local character 
and identity 

 Creating new areas of distinctive identity and sense of place 
 Enhancing the character and sense of place of existing areas 
 Focussing on the needs and aspirations of the community 
 

Protecting 
heritage and 
enriching the 
existing 
 

 Identifying, protecting and enhancing the positive aspects of local natural 
heritage 

 Identifying, protecting and enhancing the positive aspects of local built and 
cultural heritage 

 Understanding local hydrology and flood risk, and ensuring that it is 
considered a as a positive determinant of the area‟s character and structure 

 
Functionality and 
urban structure 

 Creating well-structured places that work well, are based on integrated urban 
structure which delivers good connections and permeability and strong 
relationships between use, form and movement 

 Improving the urban structure of existing areas 
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 Ensuring strong linkages with surrounding areas and attractions 
 

Work with the 
landscape / 
green 
infrastructure 

 Enhancing the considerable local, natural heritage within an integrated multi-
level and multi-functional green infrastructure 

 Ensuring that landscape becomes an important part of the identity and urban 
structure of existing and new areas 

 
Diversity and 
vitality – mix 
uses and forms 

 Ensuring a sustainable mix of uses and services to support the new and 
established communities 

 Allowing for a variety of urban structure, block and grain 
 

Delivery and 
managing the 
investment 

 Ensuring that the concepts and structure are robust, deliverable and 
manageable over the short-medium and long terms 

 Managing and reducing energy use in design, construction and use at 
different scales 

3.4 Long Term Concepts 

Having established the broad extent and nature of flood risk, it is important to bring together 
workshop findings and best urban design practice to inform the fundamental range of flood 
risk management options for the area.  The concepts are longer-term and are merely 
exploratory, as a vision, strategy and structure for the area needs to be established through 
the planning policy hierarchy provided by the Core Strategy, the LDF and potential DPDs 
such as Area Action Plans or Masterplans. 

While there are notable constraints to development in the area, apart from flooding, the place 
concept is based on a longer-term vision and commitment to the development of sustainable 
urban communities in MetroGreen and the presence of necessary demand for 
development/housing.  Apart from the constraints identified in the workshops, the following 
affect the development of the place: 

 The known and potential contamination of the land 
 Fragmented ownership patterns 
 Relocation or protection of currently active uses (notably Costco and NEDL 

Substation) 
 

Assuming MetroGreen is a fundamental part of the Core Strategy then it will be necessary to 
address these constraints – most likely on a phased basis. 

3.4.1 Places and Sustainable Urban Communities 

This concept explores the fundamental place-making principle.  Place is a broad concept 
which allows flexibility of purpose, range of uses, urban and landscape structure and 
movement.  More specifically, significant residential development will need to be provided in 
the context of a sustainable and cohesive community with potential to achieve a self-
sustaining critical mass.  The place concept is based on 

 A set of distinctive places within the larger MetroGreen area 
 Strong linkages between these places 
 A higher-level landscape structure, based on the existing strategic green 

infrastructure such as river corridors and new strategic links 
 Places which could accommodate new sustainable communities 
 Distinctive focal places around which new communities can establish and grow 

 

Figure 3-1 illustrates the place and function concept of the MetroGreen site.  Table 3-3 
provides further detail on the individual places illustrated.  
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Table 3-3: MetroGreen Places 

Place Concept 

Dunston 
Expansion 

Providing for regeneration and incremental change to greater residential use, 
with well-connected open spaces and amenities over the short, medium and long 
term 

MetroCentre 
Area 

Providing for the continued commercial development and improvement of urban 
structure („urbanisation‟) and modest expansion of this regional commercial and 
retail centre, and providing a „soft edge‟ on the east bank of the Derwent Corridor 
over the medium and long term 

MetroGreen 
East and West 

Creating a new sustainable community in a place of distinct identity well 
connected to surrounding areas and uses, the Tyne Corridor and public transport 
over the medium and long term.  This area is likely to be realised as two linked 
elements, East and West, to reflect relocation of existing uses and the delivery of 
flood defences 

MetroGreen 
South 

Creating a new sustainable community hub within the larger MetroGreen Area, 
with strong linkages to Dunston and the MetroCentre area over the medium and 
long term.  The development of the community here will only proceed with the 
delivery of flood defences 

Derwent 
Haugh 

Providing for a modest expansion and „soft edge‟ on the west bank of the 
Derwent Corridor, whilst accommodating the hydrological connectivity of this area 
with nearby Shibdon pond SSSI and LNR to the west 

Derwent 
Corridor 

Providing a natural corridor along the river and connecting to the larger Tyne 
Corridor 

Tyne Corridor Providing a strategic river corridor as part of the strategic green infrastructure of 
the area and the Region 

 

Figure 3-1: MetroGreen Place and Function Concept 

 
 

3.4.2 Urban Structure Concept 

Urban Structure refers to the framework of routes and spaces, their connections and 
interrelationships.  The urban structure concept indicates a preliminary route structure, which 
will achieve: 

 A basic structure for the place concept 
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 Identification of potential focal areas for the new communities 
 Indicative longer term connection to  and through surrounding areas 

 

Key elements of the urban structure and concept are: 

 Maintaining and modifying the existing primary route of Handy Drive, with potential for 
upgrade (change of nature and/or reclassification) to an „Urban Avenue‟

14 
 Providing a new local spine route which connects with but is distinct from the primary 

route and connects the future places of Dunston, Metrogreen, MetroCentre and 
Derwent Haugh – this route would avail of existing roads and streets where possible 

 Improved connections between the MetroCentre and surrounding areas 
 Longer term improvements in routes in the MetroCentre area 
 Flexibility for lower tier, secondary and tertiary streets and spaces to provide a focus 

for residents and to maximise permeability and access to public transport for 
pedestrians and cyclists 

 Integrating with, and reinforcing, the green infrastructure/landscape structure 
 Responding to, and playing a role in managing, local flood risk 

 

The urban structure concept does not elaborate on the secondary or tertiary structure of 
streets, spaces or landscape.  This will be the focus of any Area Action Plan or Masterplan, 
within the context of the LDF. 

Figure 3-2: MetroGreen Urban Structure and Concept 

 
3.4.3 Access and Movement Concept 

The access and movement strategy indicates a sustainable movement framework for the 
area, addressing existing connections and barriers.  It acknowledges and reinforces the 
strategic network of existing and proposed external roads.  The concept is based on: 

 Potential for a close relationship between land use and mix, density of development 
and accessibility to public transport 

                                                      
14 Refer to Manual for Streets (DfT, 2007), and Link and Place (Jones, Boujenko & Marshall, 2008) 
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 Ensuring as permeable a route network as possible to minimise distances and 
barriers between residents, workers and their destinations 

 Addressing existing barriers to movement by improving existing links and creating 
new linkages (particularly road and street junctions, bridges and underpasses) 

 

Issues such as new local public transport services, car and coach access to the MetroCentre 
area, sustainable transport initiatives such as car-pooling and community car parking and 
pedestrian and cycle routes with the green infrastructure will be the focus of any Area Action 
Plan or Masterplan, within the context of the LDF. 

3.4.4 Landscape and Open Space Concept 

The overall aim of the concept is to explore a framework on which a high quality landscape 
can develop.  A green infrastructure approach should be taken in the development of a 
landscape concept, based on protecting and enhancing the considerable natural heritage of 
the area and its strategic connections.  It should also be informed by flood risk and the 
potential to integrate with Sustainable Urban Drainage Systems (SuDS).  Much of the detail 
for a landscape will need to be addressed in any future Area Action Plan or Masterplan, within 
the context of the LDF.  The main elements of the landscape and open space concept are:  

 The strategic wildlife corridors and opportunity areas for green infrastructure 
 The Tyne Waterfront Area and mudflats 
 Local constructed wetlands (notably, between MetroGreen and Dunston) 
 Derwent Haugh Corridor (notably protecting important otter habitat - Natural England 

have published national standing advice with relation to this species) 
 Local open spaces – to augment the strategic open spaces 
 Structure planting of avenues and streets throughout the area 

Figure 3-3: MetroGreen Landscape Structure Concept 

 
 

Integration with Sustainable Drainage provision 

The Newcastle/Gateshead Surface Water Management Plan (SWMP) will set out how 
sustainable drainage will be implemented in the area.  Sustainable Urban Drainage Systems 
(SuDS) provide for a holistic approach to managing flood risk and water pollution, integrating 



 

 
 

2010s4642 MetroGreen Flood Management Plan v4.docx 16 
 

considerations of urban design, water quality, water quantity, and amenity and habitat 
enhancements.  Strong linkages with green infrastructure are essential, and provision of open 
space in the lower lying areas (areas illustrated as blue within the figure above) would provide 
a natural solution for storage and management of surface waters. 

3.4.5 Flood Risk Management Options 

The purpose of this section of the workshops was to identify and appraise a range of flood 
risk management options.  Given the potential place, urban structure, access, movement, 
landscape and open space concepts developed previously, the output of this appraisal would 
be a revised list of potentially viable flood management solutions for MetroGreen, which 
would be investigated further in the Flood Management Plan (Section ).  The workshop 
focused initially on five strategic flood management options including: 

1. Option 1 PPS25 driven: avoidance 
2. Option 2 PPS25 driven: substitution of lower vulnerability land uses 
3. Option 3 Mitigation measures through ground raising 
4. Option 4 Mitigation measures using raised hard defences 
5. Option 5 Mitigation measures using raised soft defences 

 

Strategic Options Appraisal 

Economic indicators alone are not sufficient to appraise how successful a particular strategic 
solution is likely to be.  For example, the environmental benefits or the long term sustainability 
and place making success accruing from an option are other key indicators.  In this multi-
criteria environment, an objective system primarily based on expert judgement is essential.   

In order to record the Steering Group's views and opinions of each option, a strategic option 
appraisal has been carried out using nine key criteria developed from the workshops and 
projects aims and objectives.  The nine criteria include:  

1. PPS25 Principles - Compliance with the PPS25 hierarchy will be important.  Options 
that avoid building in the floodplain will be scored high than those requiring significant 
mitigation.  

2. Flood Risk Management - options that deliver a high level of flood risk management 
to current and future properties with the possibility for climate change adaptation will 
score strongly. 

3. Market Deliverability (Capital Costs/ Viability) - options involving higher capital 
costs will not score highly as the funding may not be available, difficult to collect or 
add unrealistic costs on to future developments.  Options that allow a developable 
area accommodating (80/90%) residential development and associated social 
infrastructure will score strongly. 

4. Successful Place Making - options that allow enough critical mass for a new or 
extended community to be developed will score highly.  However, options resulting in 
elevated ground floors will score lower as they do not always provide good urban 
environments.  

5. Environmental Benefits - options that contribute to the green infrastructure strategy 
including the enhancement of major routes along the River Tyne corridor and the 
lower Derwent Valley for both wildlife and people will score highly.  Those options 
with limited impacts on the existing ecology will score better than those that have a 
potential negative affect. 

6. Gateshead Council Acceptability - There are multiple departments within 
Gateshead Council all with different interest and aspirations for MetroGreen.  It will be 
important that a consensus is made on the most desirable approach.   

7. Environment Agency Acceptability - Environment Agency buy-in to the approach is 
critical.  Without this MetroGreen will be more difficult to deliver.   

8. Long Term Sustainability - whilst closely linked to environment, this is also a 
collective score to represent how much investment in maintenance and asset 
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replacement a particular option would require in the future.  It is a general indicator of 
whether the option would meet society’s objectives in the future and would tie future 
generations to significant costs. 

9. Tackles Other Constraints - there are other constraint to development in the area 
including contaminated land and surface water flooding and drainage issues.  
Options that have the potential to address some of these constraints will score highly.  

 

The approach used to balance the performance of each option against the criteria listed 
above is based on a matrix type assessment.  Scores were allocated to each criteria 
providing an overall score for each option (higher the scores the better the option).  This 
approach was then developed into a diagrammatic form in order to provide a more direct 
visualisation of the performance of each option.  Figure 3-4 illustrates an example of this 
diagram. 

Figure 3-4: Strategic Option Assessment Radar Diagram Example 

 
 

As shown, the criteria are represented by spokes.  Scoring is completed by placing a circle on 
each of the spokes, to represent scoring against each of the key criteria in option evaluation.  
The higher the scored, the closer the scoring circle is to the “bullseye” representing where the 
option is predicted to meet all objectives for the key criteria.  Where the performance against 
criteria is thought to be poor, the scoring circle is placed outside the outer red circle.  A line 
then joins the score on each spoke together in order to give an overall impression of how 
successful the option is. 

Strategic Options Appraisal Results 

The final scoring matrix (Table B-1) and radar diagrams (Figure B-1) are provided in 
Appendix B.  A summary of the strategic option appraisal is provided below.   

Option 1 Avoidance - score 21  

Although avoidance is considered (by PPS25 and the Environment Agency) as the first and 
most appropriate way of managing the consequence of flooding, flood water will still inundate 
the site placing transport and critical infrastructure serving new development at risk.  Open 
space avoided for flood risk purposes will have the potential to be developed in the future but 
will require additional site-specific mitigation.  The probability of flooding is predicted to 
significantly increase in the future with climate change potentially placing larger areas at risk if 
unmanaged.  
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This option will not deliver a sustainable community over the longer term.  The net area 
available for residential development will be severely restricted and is unlikely that this net 
area could support a community of appropriate mass.  The net area would be fragmented and 
would not allow for the development of a coherent urban and landscape structure. 

This option could have some integration with blue/green infrastructure if land signposted for 
avoidance can be linked to high flood risk areas and the Council‟s strategic green 
infrastructure strategy but will not help tackle other environment constraints such as land 
contamination.  There is a potential risk of land contamination leaching if these sites are not 
treated. 

Option 2 Substitution - score 24 

The substitution option has the same issues as avoidance discussed above, however it offers 
a higher developable area.  This has a number of further issues to consider. 

Whilst higher risk areas can be developed with lower vulnerable uses, it would potentially 
result in too much commercial development and not enough residential development along 
riverfront.  The expectation is somewhere between 80% and 90% residential and community 
uses and as a result there is little scope to employ a use mix or use substitution strategy as a 
means of managing flood risk.  Overall Gateshead has a shortfall in developable housing land 
and has an oversupply of employment land.  This strategy may allow for a modest increase of 
lower flood vulnerability uses, but is unlikely to provide a net area that could be supported by 
the proposed communities or provide sufficient uses on the ground floor.  As a result, the net 
area would remain fragmented and would not allow for the development of a coherent urban 
and landscape structure. 

Option 3 Ground Raising - score 32 

Increasing ground levels is an appropriate mitigation option within a tidal flood risk area like 
MetroGreen reducing the risk of flooding to a desired level. 

This option is likely to be delivered on a piecemeal basis with ad-hoc ground levels, with each 
development site taking into account freeboard and climate change in different ways (Costco 
is a good example of piecemeal development on a raised platform).  However, this approach 
would be less beneficial in terms integrated place making, if parcels of land are at different 
levels from surrounding sites and roads.  This could also cause issues for access and egress 
routes if roads are not raised above peak tidal levels as well.  Although the cumulative cost is 
high, developers are likely to adopt the flexibility of this approach, combining costs for 
drainage solutions and contaminated land remediation.  This approach may not provide the 
strategic flood risk management approach desired by Gateshead Council. 

Option 4 Raised Hard Defences - score 25 

Raised hard defences (sheet pile solution) are a last resort under PPS25.  Although 
cumulative costs are low, issues such as funding, development phasing and land ownership 
will add difficultly to this approach, which will need managing prior to adopting the strategy. 

The construction of the tidal defences would effectively eliminate tidal flood risk as a place-
making concern from the area.  The defences could be incorporated into the larger landscape 
and green infrastructure.  However, the hard edge of a raised defence could have negative 
impacts on the environment and will require long term maintenance.  It will also restrict 
access to the riverside. 

Option 5 Raised Soft Defences - score 37 

Providing a raised strip of land set back from the river frontage will combine the benefits of 
hard defences and strategic land raising whilst reducing the potential for environmental 
consequences.  The market deliverability of this option is favourable, with lower predicted 
cumulative costs along with flexible masterplanning options.  A raised strip of land will 
enhance the river frontage fitting in with Gateshead Council‟s green and blue infrastructure 
aspirations, offering a landscaped zone between development and the river. 

This approach is likely to be more acceptable from the Environment Agency and Gateshead 
Council point of view.  This approach still faces the same constraints as other options, which 
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are driven by the current market and the fragmented land ownership.  This approach will also 
not tackle land contamination and surface water drainage on individual sites, particularly 
those at low elevations. 

3.5 Strategic Conclusions 

From a flood risk management perspective, MetroGreen presents a typical waterfront 
regeneration area, where land levels have been historically raised inconsistently to manage 
the flood risks to a level that was commensurate with the consequences to the previous 
industrial uses.  The water frontage is an important asset and place feature.  It provides an 
opportunity for uplift in land values integrated into the development but it also represents an 
environmental constraint, as it is a green corridor and part of the strategic green infrastructure 
network. 

As a critical mass of population and activity is needed to sustain a range of local and 
community infrastructure, a strategic flood avoidance approach would not be compatible with 
the sustainable community aspiration as it would seriously limit the overall area available for 
development and would lead to a fragmented and incoherent urban structure.  This option is 
still useful at a local site level during detailed masterplanning to reduce risks further but not as 
a consistent strategic option across MetroGreen as a whole.  

A strategic substitution approach, of predominantly office and commercial use in the higher 
risk areas, will not provide the 80% and 90% residential and community uses required and 
therefore has not been considered as a primary solution across MetroGreen as a whole.  As 
with flood risk avoidance, substitution can still fit within the use strategy with individual 
development sites.  For instance, the Derwent Haugh area does not appear to be suitable in 
the short or medium term for housing.  New housing here would be limited in scale and would 
represent a small enclave isolated from necessary community services and infrastructure.  As 
a result, the MU2 (East bank) site is probably better allocated to commercial development, as 
a natural extension to the existing adjoining development.  The MU20 (west bank) site is not 
considered in the Unitary Development Plan (UDP) as suitable for residential use and existing 
access to the site is severely constrained. 

From an urban planning and place making perspective, feasible approaches are limited.  The 
preferred approach should focus on defending against the flow of water into the area along 
the waterfront.  This would appear to be a more appropriate solution as it will allow the urban 
place making to focus on the whole of the MetroGreen area and look at the urban planning 
issues without any spatial constraint. 

The preferred options taken forward in Section 4 include: 

 Option 3 Mitigation measures through ground raising 
 Option 4 Mitigation measures using raised hard defences 
 Option 5 Mitigation measures using raised soft defences 
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4. Flood Risk Management 

4.1 Introduction 

A strategic approach to flood risk management across the MetroGreen area is essential.  The 
benefits of such an approach is to lower the overall cost of implementation by a factor of 
between four and seven, achieve a more robust and adaptive approach to climate change, 
and to achieve consistency of approach and less problems with the regulator. 

The downside is one of phasing and the potential requirement to identify and collect funding 
for strategic flood defence works prior to development going ahead.  Land access and 
ownerships may also prove a significant challenge, where that is required as part of the flood 
mitigation scheme. 

Whilst the scale of flood risks is significant on some of the more low-lying sites, risk reduction 
to acceptable levels is a straightforward measure.  The application of the sequential approach 
has been limited to leaving lower land as green corridors acting as surface water attenuation 
devices.  Any flood management strategy would be reduced to the following choices: 

 Allow a piecemeal approach on each site as it comes to the market. 
 Undertake proactive works prior to key 'at risk development sites' coming forward. 
 Combine contaminated treatment measures at key river frontage sites with land 

raising to deliver a reduction in flood risk. 
 Provide a continuous hard or soft defence line along the Tyne frontage rather than full 

land raising. 
 Deal with climate change levels within the development or by increasing the height of 

defences either now or in the future. 

4.2 Flood Risk Management Options  

PPS25 describes a number of approaches to the horizontal and vertical elements of new 
development.  The findings of the planning workshops identified  the flood risk avoidance or 
substitution route as being unsuitable as a strategic approach, with only a limited number of 
land parcels including Derwent Haugh and lower lying drainage routes between Dunston and 
MetroGreen being suitable.  

Three main strategic approaches remain following the planning workshops including: 

1. Option 3 Ground Raising  
2. Option 4 Raised Hard Defences  
3. Option 5 Raised Soft Defences 

 

Once an optimum approach is identified, the main question arising going forward is to what 
elevation the land or defence should be raised to and how the residual risks or future climate 
changes are considered.  Guidance is emerging in this field and the recent research for 
Yorkshire Futures has articulated the choices and balance that needs to be considered. 

Designing to a high flood threshold is expensive, in terms of quantity of infill material or scale 
of any defences.  It also has landscape and engineering impacts, with the tying in of the road 
network particularly difficult.  There is also then the issue of climate change and choosing the 
most appropriate period to take into account these revised levels. 

When considering the lifetime of development, Error! Reference source not found. provides 
general standards of protection for both residential and non-residential development.  In 
exceptional circumstances, a lower design event for commercial development maybe 
acceptable, if the ground floor level can be made resilient or is not sensitive to flooding.  It 
should be noted that the freeboard requirements for sites with direct exposure to the Tyne 
waterfront will need to consider wind generated waves, and those sites further away from the 
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source of flooding may warrant a lower freeboard or factor of safety.  Commercial sites could 
also adopt a lower freeboard of factor of safety, depending on the use and ability to reduce 
any damages. 

Table 4-1: Ground-Raising Requirements 

Development Type Design Event Climate Change Allowance Freeboard 

Commercial 1 in 200-year tidal 75 years 300mm 
Residential 1 in 200-year tidal 100 years 300mm 

 

Whilst a 75 or 100-year climate change allowance would be more appropriate when consider 
the lifetime of development in MetroGreen, a 50-year horizon has been used from here on out 
as the lowest threshold band, which fits with the development horizon of MetroGreen, whilst 
illustrating the sharp rise in tidal levels predicted and associated mitigation costs. 

Flood mitigation works need to be carefully considered, especially where a reduction in 
floodplain or alteration of the flood flow paths is required.  Compensation for the impacts of 
removing the floodplain often involves providing additional replacement floodplain.  However, 
in tidal floodplains such as MetroGreen this requirement for compensation is not mandatory 
and needs to be considered against the scale of the impacts of removing all of the floodplain.  
Testing in the hydraulic model shows that flood levels in the Tyne do not increase by 
removing the floodplain of MetroGreen.  Flood mitigation measures for MetroGreen can 
therefore be designed without the need to consider floodplain compensation.  This principal 
was established in the Gateshead SFRA. 

4.2.1 Flood Resilience and Acceptable Risk 

Choosing the right flood resilience measures will be dependent on the level of flood protection 
given by land raising or the flood defence, if predicted climate change has been incorporated 
into the final levels and if flood mitigation is in place prior to development going ahead.  It will 
therefore require a balance between acceptable risk and safety without affecting viability of 
the development.   

In the past, development in flood risk areas has tended to „double count‟ flood risk, by raising 
floor levels (and in certain circumstances, provision of first floor accommodation) even where 
the development is behind well maintained flood defences that offer a good standard of 
protection.   

Regeneration in high flood risk areas provides a significant opportunity to „do things better‟ 
and create great places to live.  To ensure that resilience is used to best effect it must go 
hand in hand with a risk-based approach.  This seeks to take full account of the likelihood and 
impact of flooding over a range of flood events and operational scenarios.  This is a more 
comprehensive and involved approach to the assessment of flood risk than a traditional 
conservative approach but is pivotal to support the use of resilience within the layout and 
design of new development in future. 

The implication of this risk-based approach is that, if there has been significant investment in 
flood preparedness and defences, the development can rely on this investment and not have 
to provide its own defences or limit habitable space to the first floor.  These lower residual 
risks means that the type and effectiveness of resilience measures become more important in 
the design of new development.  Resilience in these situations could unlock sites that 
previously have not been viable.   

The sections below provide further detail on the three main flood risk management 
approaches considered appropriate to MetroGreen. 

4.3 Option 3 Ground Raising 

Without a flood management strategy, development sites will need to incorporate their own 
individual mitigation measures on site following a detail Flood Risk Assessment (FRA).  
Allowing a piecemeal approach to flood management is likely to involve raising each 
development site above a required flood level.   
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Also a minimum ground level will be required on each site to ensure that flooding by surface 
water, which could be exacerbated by tide locked along the Tyne, is managed.  This level 
would need to be analysed based on an appropriate combination of tide level and rainfall, and 
performance of the detention basins in the area.  This level would generally not exceed the 1 
in 200-year tide level.  Therefore surface water systems designed with a positively drained 
gravity drainage network often requires a level of infilling that matches or is close to the main 
flood levels.  This is an important level of detail that is often overlooked during 
masterplanning.  

Whilst a site will aim to achieve an overall standard of protection, depending on the proposed 
land use, each site will require a different degree of mitigation.  Costs are related to the 
current level of the land compared to the flood level and the volume and source of fill 
required.      

Whilst ground raising maybe suitable, where potential development sites lie in close proximity 
to each other or form part of the same land parcel, the danger is that a piecemeal approach to 
flood management can often have knock-on effects with little consideration given to the 
resulting urban form or what other developers are planning on doing on their site.  A 
piecemeal approach could also result in a lack of protection to roads and other critical 
infrastructure. 

Adopting a strategic ground raising approach as a preferred flood management strategy could 
be beneficial and reduce costs.  For instance, if sites along the waterfront are raised above 
the 1 in 200-year tidal level, then those sites that lie behind will not have to be raised as the 
flood flow path will be removed.  They may still have to be raised to allow a gravity drainage 
system to be installed or to remediate contaminated land.  However, this approach will rely 
heavily on the phasing of development and that waterfront development occurs first.  Funding 
of this targeted ground raising will have to be carefully managed at the outset, as one site 
could take the brunt of the costs whilst other sites benefit. 

Table 4-2 provides whole life costs directly to flood management for both a piecemeal and 
strategic approach to ground raising.  Figure 2010s4642-7, Figure 2010s4642-8 and Figure 
2010s4642-9 provided in Appendix A illustrates those sites that will require raising above the 
design flood event.  This does not consider the ground level that would be required on sites 
as part of the remediation for contaminated land or provision of gradients for surface water 
systems.  This includes those sites along the eastern bank of the River Derwent (Sites 25, 27 
and 28).  

Costs have been calculated for raising ground levels to the 1 in 200-year tidal flood event plus 
300mm freeboard for the current scenario and for 50 years and 100 years climate change.  
Climate change could be addressed by further ground raising now to predicted climate 
change levels or incorporating flood resilience measures into the building design.  This will be 
a choice made by developers.  

Table 4-2: Ground Raising Costs Attributed Directly to Flood Management 

Standard of 
Protection  

Tidal 
Level  
(mAOD) 

Minimum 
Ground 
Level 
Required  
(mAOD) 

Raising all sites  Raising waterfront 
sites  

Number 
of Sites 

Cost Sites Cost 

1 in 200-year  4.10 4.40 3  £7.2m 1 & 24 £4.1m 
1 in 200-year + 50yrs 
climate change  

4.39  4.69  13 £21.0m 1, 5, 24, 
26 & 27 

£6.6m 

1 in 200-year + 
100yrs climate 
change 

4.95  5.25  18 £46.3m  1, 5, 15, 
24, 26 & 

27 

£18.6m 

4.4 Option 4 Raised Hard Defences 

There are two potential flood management options when considering raised hard defences for 
MetroGreen, which include a defence along the riverbank or one set back along the boundary 
of Site 1 allowing the site to flood during more regular flood events.  Each of these options 
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can be designed to a different standard of protection (SoP) dependent on the level of protect 
required and the type of development planned behind.  These variations are listed below: 

1. Partial hard defences set further inland allowing a section of land to flood adjacent to 
the river  

a. 1 in 200-year SoP (Figure 2010s4642-10)  
b. 1 in 200-year + 50years climate change SoP (Figure 2010s4642-11) 
c. 1 in 200-year + 100years climate change SoP (Figure 2010s4642-12) 

2. Raised hard defences set along the river frontage to provide a waterfront mitigation 
solution  

a. 1 in 200-year SoP (Figure 2010s4642-13)  
b. 1 in 200-year + 50years climate change SoP (Figure 2010s4642-14) 
c. 1 in 200-year + 100years climate change SoP (Figure 2010s4642-15) 

 

Both solutions will need careful planning, as they will involve raising upfront costs prior to 
completion of the all the land parcels.  The Environment Agency investigated this flood risk 
management option during a 2008 pre-feasibility study for MetroGreen15.  However, the cost-
benefit analysis showed little advantages due to small number of current residential 
properties, which would benefit from such a scheme that relied on public funding.  What the 
pre-feasibility study did not do was to look at future development in the area and the potential 
for private funding to help fill the gap in funding required. 

The sheet pile solution would be a traditional approach to managing tidal flood risk in 
MetroGreen as it can be built to a design standard, with as built levels including freeboard 
and predicted climate change levels if that climate change adaptation strategy is chosen.  
Further land raising or property based flood resilience measures would also be required to 
reduce the residual risk of flooding to those sites at risk during extreme tidal events, which 
would overtop the defence.  The defence would not be expected to fail, as it would be built to 
high standards.  

This option does not come without its difficulties.  One of the major downsides is land 
assembly and funding as work will be required along the waterfront prior to any development 
behind.  This could involve lengthy negotiations with landowners and time to identify and 
collect funding.  If it is not possible, the flood risk management strategy could include a short-
term lower standard of protection (i.e. protection by flood resilience or ground raising) for 
those sites built prior to the defence with the agreement that the defence, once built, will bring 
the level of protection up to the required standard.  This approach would require an 
agreement between the Environment Agency and Gateshead Council, which should include 
the actual interim standard of protection, the approach taken at site levels and advice to 
developers on residual risks.   

Table 4-3 and Table 4-4 provide details and costs for partial and river frontage hard defences 
assuming a sheet piled solution.  Each option can have a range of design standards and 
costs attributed.  Detailed costings are provided in Appendix C. 

Table 4-3: Hard Partial Defence Details and Costs 

Standard of Protection  Tidal Level 
(mAOD) 

Defence Level 
(mAOD)  

Total 
Cost 

1 in 200-year  4.10 4.40 £1.7m  
1 in 200-year + 50yrs climate change  4.39  4.69  £3.0m  
1 in 200-year + 100yrs climate 
change 

4.95  5.25  £6.6m  

 

 

                                                      
15 Environment Agency (2008) River Tyne Metro Riverside Pre-Feasibility Study 
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Table 4-4: Hard River Frontage Defence Details and Costs 

Standard of Protection  Tidal Level 
(mAOD) 

Defence Level  
(mAOD)  

Total 
Cost 

1 in 200-year  4.10 4.40 £1.6m  
1 in 200-year + 50yrs climate change  4.39  4.69  £2.6m 
1 in 200-year + 100yrs climate 
change 

4.95  5.25  £6.3m 

 

There is very little difference in costs between the two options.  The partial defended 
approach would leave Site 1 (Figure 1-1) undefended.  This area is predicted to flood more 
frequently than other areas of MetroGreen.  Over time, encroachment of the tidal mudflats 
into this area could occur and a natural intertidal area could develop.  However, the levels of 
contamination are such that these would be released if the site were left to erode over time.  
Positive management of this heavily contaminated site will be required, and therefore any 
flood defence or land raising must ensure that the contaminants are not released into the 
local environment. 

The hard defence approach would effectively eliminate tidal flood risk as a place-making 
concern from the area and maximise the development footprint.  There are also variations 
within this hard engineering solution to make more land available for green infrastructure 
along the river frontage by setting back development and incorporating landscaping 
(footbaths and bicycle routes) and green corridors along the top of the defence. 

However, the hard edge of a raised defence could still have negative impacts on the amenity 
value, green infrastructure and ecology of the site, particularly on the mud flats, which are 
utilised by wintering birds and otters.  Disturbance of this sensitive area, both during 
construction and following completion of the development, would be difficult to mitigate. 

Of the hard river frontage options the preferred is the "defended" solution, which would then 
provide adequate defences on Site 1. 

4.5 Option 5 Raised Soft Defences 

There are opportunities to reduce capital costs and avoid some of the environmental 
concerns associated with construction in the inter-tidal zone by using a wider and raised 
landscape solution, stepped inland from the river frontage, which could form part of the 
development (Figure 4-1). 

Figure 4-1: Raised Embankment 

 
 

The variation of a softer defended solution (soft embankment) could be assimilated within the 
layout of any proposed development.  For example, riverside housing placed on top of the 
landscaped bund, which incorporates a hydraulic cut off would be an acceptable solution 
(Figure 4-2). 
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Figure 4-2: Raised Embankment and Ground Raising 

 
 

The soft embankment will still need to be built to the same design standard, with as built 
levels including freeboard and predicted climate change levels if that climate change 
adaptation strategy is chosen.  Freeboard has been increased from 300mm to 600mm to take 
account of possible settlement associated with a softer solution.  

Gateshead Council would require a strip of at least 30m from the river frontage to the footprint 
of the development as achieved with the Costco development.  This 30m strip could include 
the bund, with gradual slopes up to the desired height.  The river-facing slope could be 
vegetated linking with strategic blue/green infrastructure, allowing flooding periodically to help 
the gradual expansion of the inter-tidal zone, and providing a screen to reduce disturbance of 
birds using the mud flats.  This zone could also include a swale along the river corridor as 
suggested in the SWMP.  The top of the embankment could be used for footpaths and bicycle 
routes to reduce further the affect of over hanging development on wintering birds. 

Table 4-5 provide details and costs for the raised soft embankment option.  Detailed costings 
are provided in Appendix C. 

Table 4-5: Raised Soft Embankment Details and Costs 

Standard of Protection  Tidal Level 
(mAOD) 

Defence Level  
(mAOD)  

Total 
Cost 

1 in 200-year  4.10 4.70 £1.0m  
1 in 200-year + 50yrs climate change  4.39  4.99  £1.6m 
1 in 200-year + 100yrs climate 
change 

4.95  5.55  £3.6m 

 

The extent of the embankment would need to be extended further upstream past the Costco 
warehouse (from Site 1) to take account of the possible impacts associated with climate 
change.  A landscape solution that is flexible in form and final level is an ideal flood risk 
management technique.  It will be difficult to have a softer approach along the Delta Park and 
Site 5 as current buildings are placed on top of a hard embankment.  However, the two could 
be merged.  Further increase in embankment height could be provided for, should climate 
change levels exceed those predictions.  

4.6 Contaminated Land Considerations 

Due to the historic use of the area, there is a potential for the land to be contaminated.  In 
order to inform this discussion, Gateshead Council carried out a preliminary contaminated 
land risk assessment.  The assessment collected information relating to the physical, 
environmental, historical and industrial setting of the area, and highlights, where possible, the 
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likely problems which might be encountered when considering the potential future 
development of this area.  The contaminated land review is provided in Appendix D.  Figure 
2010s4642-16 provided in Appendix D illustrates contaminated land parcels assessed.  

If contaminated, regardless of the flood management approach adopted, the majority of these 
sites will need some form of remediation.  The review shows that the majority of the sites 
assessed have the potential to be contaminated due to historic land use.  Some sites have a 
higher risk of contamination than others do.  As detailed development proposals progress it 
will be necessary to carry out detailed contaminated land assessments. 

Some form of land remediation will have to take place on all sites within the MetroGreen 
Area.  A combination of techniques are applicable, some involving in situ treatment of the 
soils and some areas opting to import materials to provide minimum levels of clean soil for 
gardens.  At this stage, it is not possible to identify where ground remediation would result in 
an increased site level and as a result would reduce the risk of flooding.  However, if raising 
the land is to accommodate new residential areas with gardens as well as areas of open 
space, Gateshead Council would require a minimum of 1.15m thick proven clean covering 
layer incorporating a minimum 300mm each of subsoil and topsoil in all soft landscaping 
areas. 

4.6.1 Strategic Assessment 

Fifteen sites within the MetroGreen area are below the level of the 1 in 200-year plus 50 
years climate change event (4.69mAOD) and at risk of flooding.  As a strategic assessment of 
the permutations that could be formed by choice of remediation technique and approach to 
flood risk/drainage was prepared.  This gives some feel for how interrelated the these two 
issues are if site levels were all raised by a nominal 0.6m.  

Figure 4-3 shows that out of the fifteen sites raised by 0.6m, five sites (sites 5, 11, 15 and 15 
in green) will lie above the 1 in 200-year plus 50 years climate change event.   

Figure 4-3: Possible Impact on FRM solution of Imported Fill to Manage Contaminated Land 
Issues 

 
Bing Maps © 2010 Microsoft Corporation © Getmapping plc © 2010 Intermap 

Following 0.6m ground raising for 
land remediation... 

Sites above 200yr + 50yrs climate 
change event 

Sites less than 0.5m below 200yr 
+ 50yrs climate change event 

Sites more that 0.5m below 200yr 
+ 50yrs climate change event 
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A further four sites (sites 1 3, 4 and 12 in orange) will be less than 0.5m off the 1 in 200-year 
plus 50 years climate change level.  In addition, the remaining six sites (sites 2, 6, 7, 9 and 10 
in red) will be more than 0.5m off the 1 in 200-year plus 50 years climate change level. 

Whilst this is a strategic assessment, assuming a nominal increase in ground level arising 
from the land remediation, it shows that sites along the waterfront will require little if no 
additional ground raising to protected up to the 1 in 200-year plus 50 years climate change 
event.  This does however leave any flood risk management strategy reliant on the piecemeal 
development of these sites, and the type of remediation solution adopted.  As a result, the 
costs of dealing with flood risk and contamination have been considered in isolation. 

4.7 Flood Risk Management Option Comparison 

Table 4-6 provides a comparison of costs between the three main flood mitigation options 
considered.   

Table 4-6: Flood Mitigation Comparison 

Flood Risk Management Option Standard of Protection and Costs 

1 in 200-year 1 in 200-year + 
50years climate 
change 

1 in 200-year + 
100years climate 
change 

 
Option 3 

 
Piecemeal approach with ground 
raising all sites above flood level 

 

 
 
 

£7.2m 

 
 
 

£21.0m 

 
 
 

£46.3m 

 
Option 3 

 
Strategic river frontage ground 

raising with some defences at Delta 
Park to manage climate change 

 

 
 
 

£4.1m 

 
 
 

£6.6m 

 
 
 

£13.0m 

 
Option 4 

 
Partial hard defences set inland 

allowing site 1 to flood 
 

 
 
 

£1.7M 

 
 
 

£3.6m 

 
 
 

£6.6m 

 
Option 4 

 
Comprehensive hard defences 

along the river frontage 
 

 
 
 

£1.6M 

 
 
 

£2.6m 

 
 
 

£6.3m 

 
Option 5 

 
Raised soft defences which includes 

a 30m buffer 
 

 
 
 

£1.0M 

 
 
 

£1.6m 

 
 
 

£3.6m 

Costs do not include any land purchase costs or land contamination remediation 
 

It can clearly be seen, that a strategic approach will be the most cost effective way forward, 
albeit it will require works on land not controlled by the council.  Raising all the sites to above 
the worst-case climate change levels would appear to be a disproportionate cost to be borne 
in the development of MetroGreen. 

With a strategic approach, building designs could be adapted to take account of climate 
change using enhanced thresholds and resilience finishes and materials rather than building 
them into the final flood defences or ground raising levels.  Although the urban planning 
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workshops ruled out substitution as a prime flood management approach, in some of the 
deeper flood risk areas, the allocation of lower vulnerability uses at ground floor could also be 
an effective means to minimise the predicted climate change impacts. 

The scale of the flood risks and the current undefended nature of MetroGreen do not lend 
themselves to resilience as the prime means of managing flood risk now or in the future.  It 
can however be part of the climate change adaptation strategy and used to defend against 
any residual or surface water risks.  If the council brings forward a higher proportion of lower 
vulnerability development, then resilience could have a wider and tactical utilisation.  The cost 
of flood risk management would reduce accordingly. 

Strategic land raising along the Tyne frontage would resolve many of the flood risks to 
MetroGreen as a whole and may well fit well with any land remediation strategy.  It is also 
more easily adapted in terms of managing climate change impacts.   

A comprehensive defence scheme would be a traditional approach, but would have 
significant potential environmental impacts on habitat and ecosystems dependent on the 
mudflats along the valuable Tyne frontage.  An alternative variation would be to land raise a 
soft embankment set back along the frontage, and incorporate it into the development area.  
This would be more robust and with less maintenance would make this approach more 
acceptable to the regulator.  A softer raised embankment will need careful planning especially 
in how it is connected to harder embankments along Delta Park and development in Site 5. 

The critical component of the recommended strategy of any strategic flood defences (soft or 
hard) is how to manage land assembly and access, and how to pay for the work costs and 
how to recover these from individual developments.  These issues point strongly towards a 
community infrastructure levy, applied across the whole of Gateshead.  

Adopting one or a combination of flood management measures depends on the 
implementation of the strategy.  A hybrid of land raising and completion of the continuous 
embankment is a likely outcome, with the residual risks and potentially climate change being 
dealt within the built environment. 
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5. Implementation Plan 

5.1 Recommended Flood Management Strategy 

Having acknowledged the limitations on place making within the MetroGreen area posed by 
avoiding the Flood Zone and the limited inundation predicted across the area, the focus of the 
strategy is how to manage the area of frequent inundation in a specific area and how to 
manage climate change impacts over the whole area in the long term.  

The recommended flood management response for MetroGreen is centred on a strategic 
hybrid approach, which can be adapted to fit with development phasing, funding and climate 
change as well as being aligned to Gateshead and Newcastle Council's Green Infrastructure 
Strategy Report and acknowledging the importance of the mud flats as a Local Wildlife Site 
(formerly SNCI). 

The focus of the strategy, as a minimum, is to remove the flood flow path during the 1 in 200-
year tidal event into the area downstream of the Costco warehouse (Site 1).  This can be 
achieved either by a raised embankment with development place behind (Figure 4-1) or to 
maximise development area by increasing ground levels to the waterfront sites and allow 
development to be placed on top (Figure 4-2).  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.  Figure 2010s4642-
17, provided at the back of this report, illustrates the recommended strategy.  

Long term action may be required here to prevent erosion of the foreshore and release of 
contaminants.  A do nothing approach on Site 1 is not an option.  However, spatially there are 
a number of land parcels where application of the highest-level direction in PPS25, where 
areas at highest flood risk are avoided for development, apply.  That coupled with the 
preliminary views from the urban place making workshops has spatially removed Derwent 
Haugh as an area for residential development, and determined that either Sites 2 or 6 would 
have a significant amount of their area dedicated to flood attenuation for surface water. 

Table 5-1 provides the cost of these two approaches up to the 1 in 200-year tidal level plus an 
appropriate freeboard.  The values provided exclude any land purchase costs.    

Table 5-1: Flood Management Costs 

Flood Management Option  Tidal Level Freeboard Required Level  Total 
Cost 

Raised Soft Embankment at Site 1 4.10 mAOD 600mm 4.70mAOD £1.0m  
Ground Raise Site 1 4.10 mAOD 300mm 4.40mAOD  £3.1m 

 

Both approaches would effectively eliminate tidal flood risk as a place-making concern and 
the remaining area can be developed (passing the Exception test in PPS25 where residential 
development is proposed).  However, depending on which solution is chosen and how the 
impacts of climate change are considered now or in the future, further flood mitigation, 
resilience and resistant design will be required as discussed in Section 5.1.1.   

The scale of the flood risk for the majority of the MetroGreen sites is manageable within the 
normal development approaches.  Flood risk therefore becomes a funding and phasing issue 
rather than a technical one.  Significant advantages are gained by removing the flood flow 
path along the frontage.  For example, a number of the key access routes within the 
MetroGreen area are below the predicted flood levels and a frontage solution would avoid the 
need for raising of road levels.  A check will need to be made of what depth of flooding could 
occur on the road if the drainage system failed during a high tide. 

5.1.1 Climate Change Adaptation 

Both of the main development options considered could be adapted to take account of affects 
of climate change over the next 50 to 100 years by increasing embankment/ground levels and 
extending the embankment upstream along the waterfront.  It will be important that a 
consistent approach and design standard will be required for all sites along the waterfront. 
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Figure 5-1 illustrates the raised embankment approach designed to the 200-year tidal plus 
100 years climate change level (plus 600mm freeboard).  In this case, additional flood 
resistant design will be required to manage the risks associated with failure of the landscaped 
mound or overtopping in an extreme event.  This is considered a rare event for which the only 
provision is to ensure that the building is structurally stable against the peak of the predicted 
tidal levels.  The floor levels of the properties will be governed primarily by need to ensure 
positive surface water drainage.        

Figure 5-1: Raised Embankment - 200-yr tidal plus 100-yrs climate change level 

 
 

Figure 5-2 illustrates the ground raising approach designed to the 200-year tidal plus 100 
years climate change level (plus 300mm freeboard).  In this case, no special flood risk design 
is required to waterfront development. 

Figure 5-2: Ground Raising - 200-yr tidal plus 100-yrs climate change level 

 
 

Table 5-2 provides the cost of these two approaches up to the 1 in 200-year tidal level plus 
climate change.  The values provided exclude any land purchase costs.    

Table 5-2: Climate Change Adaption 

Climate 
Change 

Option Level Required Costs Sites 

50-years Raised Embankment 4.99 mAOD £1.6m 1, 5 & 16 
Raised Ground Levels 4.69 mAOD £4.9m 1 & 5 

100-years Raised Embankment 5.55 mAOD £3.6m 1, 5, 14, 15 & 16 
Raised Ground Levels 5.25 mAOD £16.1m 1, 5, 14 & 15 

 

Structurally resistant development / design 

No special flood risk design required 
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Alternatively, if climate change allowances are not included with the embankment or land 
raised levels along the waterfront, all development sites below this level within MetroGreen 
will have to incorporate further flood management, which could include individual site ground 
raising or flood resilience, to limit damage to properties from floods greater than the design 
standard of the waterfront protection.  The level of the embankment could also be easily 
increased in the future.   

Figure 5-3 illustrates the options available.  Climate change allowances will also depend on 
any interim standards, applied to development prior to any river frontage works. 

Figure 5-3: Raised Embankment - 200-yr tidal level with different approaches to climate change 

 
 

 

 

For the majority of sites where the design ground level is less than 0.6m below the climate 
change flood level, urban design and resilience is a possible and appropriate response.  This 
transfers the cost of managing climate change from the public to private sources of funding.  
MetroGreen is an area where this debate is highly relevant, and innovative housing layouts 
and materials could be an appropriate means to manage future climate change.  However, it 
would be for individual developers to weigh up the viability and marketability of taking an 
adaptive approach to climate change within the development.  With the preference for family 
housing, it is likely that a precautionary approach would prevail. 

5.1.2 Contamination and Surface Water Drainage 

All sites developed within MetroGreen will have to consider land contamination and surface 
water drainage. 

Gateshead Council's contaminated land review shows that the majority of sites in the area 
have a potential for contamination with some sites potentially worse (ship breaking yard) than 
others.  The requirement for land remediation on sites throughout MetroGreen will be costly.  
Depending on the remediation approach adopted for each site there is a potential that ground 
levels maybe raised resulting in partially protecting the site from flooding and reducing the 
overall cost purely associated with flood management.  Further investigations of the 
remediation strategy for some of the key sites are recommended.  

The Newcastle/Gateshead SWMP also investigates the risk associated with surface water 
flooding in the area.  Alleviating these issues may require substantial land take on some sites 
to store water during exceedance of drainage systems or during high tides in the River 
Derwent or Tyne (predicted to be mainly Sites 2 and 6).  In addition, it is likely that drainage 
cover levels will need to be above the peak tidal level in the Tyne.  This would be a 
precautionary approach to manage the residual risks to the development should the outfall 
tidal flaps fail.   

2. Internal ground floor level raised 
to the 100 year climate change 
level or mezzanine style housing or 
ground floor integrated car parking.  

1. Embankment level increased to 
the 100 years climate change level 
in the future once impacts of climate 
change are better understood.    
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The flood detention basin capturing the overland flow entering the area would not be 
sufficient or connected to all the surface water systems to be effective reducing the backed up 
levels in the local sewerage systems in such an event.  Therefore, a number of different 
design factors dictate ground levels.  For the purposes of this report, flood risk has been 
adopted as the main design factor, but may resolve a number of other issues.  Conversely, a 
flood defence option could still require the land levels to be raised for drainage design 
reasons; unless a pumped surface water arrangement is considered.  Again, that would be 
unusual, and not particularly sustainable.   

5.1.3 Integrated Flood Risk and Development Strategy 

Without a strategic approach, the cost and complexity of resolving the flood risk issues on 
MetroGreen would be a significant burden on development in the area.  Removing the flood 
risk from the area by raising the levels at all of the sites is a traditional approach but 
potentially very expensive route.  It also does not tackle the flood risk that would remain to 
key infrastructure and its impact on critical access and egress routes. 

However, the most important factors that dictates the shape of the strategy is the timing of 
each sites development programme, how it will remediate the contamination and how it will 
ensure surface water can drain by gravity to the River Tyne or Derwent.  When those issues 
are fully detailed then the strategic flood risk measures should be reviewed.  Any 
development coming forward maybe seen as premature until the strategic flood risk 
management plan is fully implemented.  

5.2 Strategy Delivery 

The proposed strategy is for the long term development of the area over a 50-year planning 
horizon and implementing a strategic flood management approach will be developed and 
funded over time. 

Due to this potential long lead in time, an interim position will be necessary.  This presents a 
number of challenges primarily focused on how to manage development phasing and flood 
risks prior to implementing one of the strategic options on the ground.  Not managing this 
interim state correctly could result in a mismatch between site-specific mitigation and the 
strategic approach Gateshead Council is aspiring to.  This could also place unnecessary 
costs and risks on individual developments, impacting on a fragile viability. 

Gateshead Council is already seeing some potential development coming forward such as a 
bus depot at Site 3, whilst the precise phasing of the remaining area will be hard to predict, 
as: 

 The area is largely in private ownership, 
 The ownership pattern is fragmented, 
 Market conditions and perceptions are constantly changing, 
 Compulsory acquisition powers may not be desired or invoked, 
 Existing businesses and infrastructure may need to be relocated, and 
 The extent or nature of ground contamination may be unknown. 

 

Gateshead Council must therefore be prepared to restrict development or be able to provide 
sound flood risk management guidance to individual developers, which will fit with their long 
term strategy without compromising its potential success.  

As a result, this flood management plan has outlined a potential phased approach to the 
implementation of the flood risk strategy that is time dependent, aimed a tackling these 
issues.  

5.2.1 Phased Approach to Delivery 

This approach sets to deliver the flood risk strategy over four phases or periods, linked to 
potential development phasing, funding availability and time taken to construct or implement 
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the scheme on the ground.  These are anticipated timeframes and could change as 
Gateshead Council progress through each phase.  

Short Term Phase 1 (0 – 3 years) 

In the immediate future, Gateshead Council should take the findings of this study forward and 
develop a more detailed Spatial Framework for MetroGreen.  This Spatial Framework should 
state the chosen flood risk management option and which management techniques 
Gateshead Council would deem suitable for each development site given their long term 
strategy.  This should be prepared considering the interaction of a broader range of 
constraints such as transport, remediation, green infrastructure, land availability, local policy 
requirements/standards and in consultation with all stakeholders and landowners. 

Until such time Gateshead finalise their desired approach and identify where funding will 
come from for a flood defence scheme, any development coming forward should be restricted 
to those sites at lower or little risk of flooding including the expansion of Dunston and the 
southern sites situated in MetroGreen South and in and around the MetroCentre. 

Developing South and East MetroGreen during this phase will be problematic and the 
individual sites will face a disproportionate cost to manage flood risk independent of the 
strategy.  However, if development must go ahead in the high risk areas (such as Site 1, 2, 3, 
6 and 7), developments should be built to the 1 in 200-year flood level plus climate change 
allowance plus 600mm freeboard.  Preferably, Sites 2 and / or 6 should not be developed or 
involve a surface water detention basin, until further investigation of the sewerage network 
and surface water risks. 

This precautionary approach will allow development to proceed outside of the council 
preferable phased schedule whilst keeping with current Environment Agency guidance 
without compromising the long term strategy or placing individual developments at 
unnecessary risk. 

Short Term Phase 2 (3 – 10 years) 

Once Gateshead Council has produce a detailed Spatial Framework for MetroGreen, 
finalising their desired approach and identify where funding will come from for a flood defence 
scheme, an interim standard of protection could be adopted.  This essentially trades off the 
need to meet the previous self-contained high standards of protection whilst waiting for the 
flood risk management scheme to be implemented in the medium term. 

All development coming forward within the high risk areas during this phase, will be given the 
option to implement an interim standard of protection, with the intent that once the chosen 
flood risk management scheme along the waterfront is implemented it will bring all 
development up to the required standard of protection.  This approach would however be at 
the discretion of the developer, and what scale of residual risk each development could 
accommodate. 

Tactically the interim standard of protection could be as follows: 

 Site 1, 2, 3, 6 and 7 should increase ground levels up to the 1 in 200-year tidal 
level.  As a result, all sites will have a 1 in 200-year standard of protection prior 
implementing the scheme. 

 Design standards should exclude climate change, as this is likely to be included 
within the waterfront approach.  Tidal levels are also predicted to be less sensitive to 
the effect of climate change over the next 10 years. 

 All other sites coming forward should further consider the expected residual risk 
during extreme events, which exceed the proposed standard of protection of the 
waterfront.  Managing this residual risk could require additional ground raising 
(potentially carried out anyway during contaminated land remediation or positive 
drainage) or flood resilience to individual sites. 

 Maintain critical infrastructure and access and egress functions as they are, and 
hence there will be savings as a result. 
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 Develop a surface water detention basin on Site 6 or 2, following further investigation 
of the sewerage network and surface water risks. 

 

As this interim standard involves a reduction in the high standard of protection usually 
required of new development over the short-term, it will be important that the Environment 
Agency agree with this approach as planning consultees.   

As part of the Association of British Insurer‟s (ABI‟s) Statement of Principles, flood insurance 
will be available for all new builds protected to a 1 in 100-year standard or better, which all 
new development in MetroGreen will have.  The Statement of Principles finishes in 2013 and 
it is unlikely that it will be renewed, at which point flood insurance can be not be guaranteed 
for anyone within a high risk flooding area.  It will be important that any developments 
occurring during this phase reviews the latest stance on flood insurance.  

Medium Term Phase (10 – 25 years) 

All sites currently at high risk of flooding will benefit from the strategic waterfront embankment 
or ground raising.  Climate change triggers will have manifested themselves and these should 
be designed against within the waterfront scheme.  At this point, the case for an enhanced 
tidal embankment will be more obvious and it may be constructed with some public sector 
input. 

Long Term Phase (25 – 50 years) 

It would be anticipated that the chosen flood risk management options of a waterfront 
embankment or riverside ground raising has occurred and an unrestricted approach to 
development and design levels can be taken, albeit with a review of climate change factors at 
that time. 

5.2.2 Funding 

The recent Communities and Local Government (CLG) interim guidance on securing 
alternative sources of funding for flood and coastal erosion risk management16 provides a 
useful document into potential funding options relevant to MetroGreen.  Those listed below 
have been extracted as the most appropriate, with a partnership approach being the most 
successful.  

 Grant in Aid - funding raised through general taxation for FCERM projects 
 Local Levy - money raised from LLFAs for additional FCERM priorities 
 Private Beneficiary Investment - voluntary contributions from private beneficiaries of 

flood risk management.  Could include major, businesses, landlords, etc. And 
contributions to environmental mitigation or enhancement works, which may be in the 
form of commitments to improve biodiversity or recreation access. 

 Community Infrastructure Levy - a locally set general charge, which authorities can 
choose to implement.  Levied on developers, per m² of most new development 
across an authority‟s area. 

 S106 Contributions - contributions from developers, linked to specific developments 
and the infrastructure required to make them acceptable in planning terms. 

 Council Tax - funds raised through taxation on local householders 
 

Considering the nature of work that is required in the short, medium and long term and the 
current level of tidal risk, it is unlikely that Gateshead Council could rely solely on Grant in Aid 
(GiA), or that a Local Levy would be viable as the actual level of tidal risk is low.  Therefore, 
the strategy will rely heavily on private sector contributions.   

Typically, a Community Infrastructure Levy (CIL) or S106 would be an appropriate vehicle to 
raise the funds for the works. 

                                                      
16 Communities and Local Government (2011) Securing Alternative Sources of Funding for Flood and Coastal 
Erosion Risk Management - an interim guide 
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5.2.3 Environmental Benefits 

The strategic green infrastructure network map, provided in the emerging Newcastle 
Gateshead Green Infrastructure Strategy Report, shows that the MetroGreen site is at a node 
of two primary corridors (Tyne Corridor and Derwent Valley).  

It will be important that development here should aim to maintain and enhance the corridor 
function, by placing high quality well-connected multifunctional green spaces in the right 
locations.  In addition to the obvious water retention/storage/flood risk attenuation functions, 
they could also provide noise, pollution and visual screening to main roads, particularly the A1 
and additionally recreational and nature conservation benefits. 

The urban planning and flood management strategy has considered the wildlife corridor of 
Derwent Haugh and tidal mudflats and along river corridors as they provide opportunities to 
contribute to delivering and enhancing strategic and local green infrastructure networks and 
linkages.       

The water frontage is an important asset and place feature.  It provides an opportunity for 
uplift in land values if developed as an amenity, which will enhance the current green 
infrastructure network.  The local drainage routes form natural boundaries to MetroGreen and 
Dunston and these could both achieve biodiversity, recreation and amenity, as well as flood 
management objectives.  The Newcastle/Gateshead SWMP has identified a number of urban 
drains, which could be developed into swales or storage ponds.  These will further enhance 
green infrastructure networks and biodiversity, link places and provide important surface 
water storage during exceedance.   

5.2.4 Planning and Urban Design Impacts 

It should be borne in mind that a dominant land use based around the delivery of residential 
units that are to be flood resilient requires a deviation away from standard timber framed 
housing.  These bespoke designs have not been implemented on wide scale residential 
development, and a cost premium and possible negative place making outcome is possible.  
Typically, a 5-15% premium may be attached to build costs, but often the marketability of a 
riverside setting could negate these extra costs.   

5.3 Indicative Development Capacity Study 

It is important to establish the actual development potential for the MetroGreen area.  This 
has been carried out in Section 3 by specifying the main uses, density and access 
considerations for land parcels.   

The challenges to delivery of a residential dominant mix for the MetroGreen area are 
considered to involve many other factors, of which flood risk is just one.  It is a solvable 
problem, which could pass PPS25's Exception Test and in relative terms would require a 
moderate capital investment.  A flood risk avoidance approach will be limited to small open 
spaces for surface water storage within each individual land parcels.  This will have no or 
limited impact of yields achievable.   

As such, flood risk has not been considered as the prime driver or constraint in shaping this 
growth area and other factors are more critical in the calculation of yield such as: 

 Land uses and land use mixes, 
 Urban scale and massing, 
 Density of development (e.g. plot ratio, units/bed spaces/ha) and current 

standards/controls, 
 Assumptions in relation to typical residential unit and household size, and 
 Assumptions in relation to average floor spaces per employee. 

 

On the following pages, tables present an indicative summary of development capacity within 
the study area based on the broad objectives for land use.  The figures presented here are 



 

 
 

2010s4642 MetroGreen Flood Management Plan v4.docx 36 
 

preliminary in nature and based on assumptions for land use and mix, density of 
development, household size, employee ratios etc.  Further studies will be necessary to 
consider land uses and community facilities, local retail and services in detail.  These figures 
have thus been absorbed into general strategic infrastructure requirements.  All figures are 
indicative and rounded to the nearest half hectare. 

5.3.1 Development Capacity 

The medium to long term development capacity of the lands is difficult to establish at this 
stage given,  

 The early stage of the planning process for MetroGreen, and 
 The lack of an overall vision or purpose for MetroGreen spatial structure (e.g. 

Masterplan) as part of the Local Development Framework. 
 

In terms of approach to estimating development capacity, it was decided that a standards-
based approach could not be used as it would not produce an accurate or reliable estimate.  
This is particularly the case in brownfield areas, such as MetroGreen, where larger 
development patterns (with unique opportunities and constraints) and strategic objectives 
(such as green infrastructure corridors) are already in place.  It is also assumed that 
MetroGreen is to be consolidated and developed as a sustainable urban community.  The 
general assumptions used during these development capacity calculations are listed below: 

Table 5-3: Development Capacity Assumption 

Assumption  Explanation 

Approach A mixed approach is used based on a place-based assessment of the area and 
its potential, reference to best practice guidance and key assumptions set out in 
the project brief. 

Overall Net Area The net overall area is the gross area less the larger elements of local 
infrastructure, such as roads and spaces.  This figure was established by 
reference to PPS3 and a local tissue study carried out as part of this report. 

Community 
Infrastructure 
and Facilities 

Having established the overall net area, it was important to make provision for 
community infrastructure and facilities (including local retail, community centre, 
education, care, recreation facilities etc.).  Based on best practice (such as the 
Urban Design Compendium) a fixed, conservative figure of approximately 7.5% 
of net developable area should be set aside for such uses.  It is important to 
note that an accurate figure for community needs can only be established 
following a proper needs study for the MetroGreen and surrounding areas at the 
later planning and masterplanning stages. 

Open Space A provision for area-wide, local parks and open space of approximately 10%, 
including local parks, of the net overall area, is assumed based on local 
conditions (such as the strategic waterfront corridor), local policies and general 
best practice. 

Net Developable 
Area 

The net developable area is an estimate of the land available for development 
(it includes development related access roads and streets and smaller 
incidental open spaces and playspaces.  It is the overall net area, less 
community infrastructure and facilities and area-wide, local parks and open 
space. 
 

Land Use Split The brief requires consideration of two land use split scenarios, the first being 
80:20 (Residential:Commercial) and the second being 90:10 
(Residential:Commercial).  This split relates to the net developable. 

Net Residential 
Area and 
Population 

The net residential area is then, either, 80 or 90 of the net developable area.  
The population equivalent assumes 50 units per hectare with the assumption of 
a slightly higher than average household size of 2.5 persons (within a broad 
range of 2.0 to 3.0 persons per household, and having regard to the potential 
for the area for family-type housing). 
Commercial 

Areas The commercial areas are based on the scenarios set out above.  A plot ratio of 
40% is assumed (based on the brief) and this provides an estimate of gross 
floor area.  An estimate for employment is then made based on existing 
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Assumption  Explanation 

conditions, commercial development potential and existing guidelines 
(Employment Land Review, 2004, CLG).  It is assumed that each 25sqm of 
gross floor area will give rise to one employee. 

Other MetroGreen E/W calculations exclude the existing Watermark and Delta 
development areas 

 

Table 5-4 and Table 5-5 provide the development capacities for the two scenarios, and two 
assumptions regarding the average plot density.  At this early stage of masterplanning, plot 
density is likely to vary considerably depending on what house types are adopted.  For 
example: 

 30dph = semi detached housing 
 40dph = terraced housing and some three stories or duplexes 
 50dph = three storey houses and small apartment buildings 
 65pdh = apartments (possibly four stories) 

 

Depending on the final vision of the MetroGreen area, it is likely that each development site 
could adopt different types or development with different densities such as apartments along 
the waterfront or family homes behind the railway line.  However, as mentioned above, 50dph 
has been chosen, as this will give an average across MetroGreen as a whole.  It is the 
minimum required for a sustainably community and provides a freedom during the later 
stages to reduce.    

Table 5-4: Scenario 1 - 80% Residential on Net Area (Hectares) 

 
Table 5-4 Notes: 

 Net overall area is based on PPS3 definition and local tissue study 
 Overall developable area is overall area less open space and community 
 Population equivalent assumes 50 units per hectare (overall net including open space 

but excluding community areas) and median 2.5pph (within broad range of 2.0 to 3.0 
persons per household) 

 Open space area compriseing Local parks (400m catchment) estimated at 10% of 
overall area (Refer to Urban Design Compendium, 2001/2007) 

 Community area (Local retail, community centre, education, care, recreation etc.) 
estimated at 7.5% of overall net area (Refer to Urban Design compendium, 
2001/2007) 

 Commercial net area based on 20% of overall net area.  Based on Employment Land 
Review, 2004, CLG.  Estimated as 25sqm gfa per emp 

 
Table 5-5: Scenario 2 - 90% Residential on Net Area (Hectares) 
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Table 5-5 Notes: 

 Overall net area is based on PPS 3 definition and local tissue study 
 Overall developable area is overall area less open space and community 
 Population equivalent assumes 50 units per hectare (overall net including open space 

but excluding community areas) and median 2.5pph (within broad range of 2.0 to 3.0 
persons per household) 

 Open space area comprising Local parks (400m catchment) estimated at 10% of 
overall area (Refer to Urban Design Compendium, 2001/2007) 

 Community area (Local retail, community centre, education, care, recreation etc.) 
estimated at 7.5% of overall net area (Refer to Urban Design compendium, 
2001/2007) 

 Commercial net area based on 10% of overall net area.  Based on Employment Land 
Review, 2004, CLG.  Estimated as 25sqm gfa per emp 
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6. Next Steps 

It must be remembered that the overall vision of MetroGreen has not yet been established 
and so flood risk management has been discussed in a vacuum.  At this stage, the planning 
workshops have been used to fill this gap and provide an interim vision for the area and to 
enable a flood risk management strategy to emerge and in turn influence the planning for the 
area. 

As such, further work is required to enable Gateshead Council to take forward and implement 
this flood management plan.  In order to provide guidance on this, the flood management 
plan has provided a series of recommendations to assist Gateshead Council as set out 
below.        

 The Newcastle and Gateshead joint core strategy „One Core Strategy 2030‟ should 
integrate the evidence base provided in this flood management plan.  This is best 
achieved through a (AAP/ site specific DPD). 

 Gateshead Council should continue to work with the support of Homes & 
Communities (ATLAS), in the delivery of the MetroGreen development.  This will 
inform a Spatial Framework for MetroGreen and is likely to alter the development 
assumptions for MetroGreen.  ATLAS should support Gateshead Council in : 

o Developing a shared vision and development objectives for MetroGreen 
including positively engaging with other stakeholders and statutory agencies 
such as the Highways Agency, Natural England and the Environment 
Agency. 

o Defining the appropriate spatial planning process and mechanisms for 
preparing a spatial framework to guide planning and development in 
MetroGreen. 

o Providing technical support to assist in identifying solutions to issues that 
arise through the spatial planning process, (e.g. highways, transport, 
flooding, design, sustainability etc) including facilitating and building 
relationships with key stakeholders and advising on process issues. 

 

 Gateshead Council should continue to work with the Environment Agency on flood 
management guidance for MetroGreen.  

 Natural England would encourage Gateshead Council to consider developing a 
concept statement for the area, which can proceed and complement a Masterplan 
within an Area Action Plan. 

 Gateshead Council should carryout an Environmental Impact Assessment of the 
chosen strategy approach, given the acknowledged importance of the mud flats as a 
Local Wildlife Site (formerly SNCI), particularly for wintering birds and otters. 

 Gateshead Council to 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. 

 Speculative or non-strategic development should be resisted until the Flood Risk 
Management plan is adopted and its funding secured. 

 Consultation with the landowners and agents in the area should be initiated so that a 
shared vision on how flood risk should be managed across the whole area is agreed. 

 More detail should be included in the SWMP as to how the flood detention basin will 
work, and protect the underpass under the railway line.  Selecting the right strategic 
location for the storage area is critical for the delivery of the sites in this area.  Site 6 
may be reduced in size as a result.  However, an investigation of contamination is 
important to confirm that the detention basin can be delivered. 
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Appendices 

A. Report Figures 

A.1 Flood Risk Maps 

Figure 2010s4642-1: 1 in 10-year Tidal Depths 

Figure 2010s4642-2: 1 in 50-year Tidal Depths 

Figure 2010s4642-3: 1 in 200-year Tidal Depths 

Figure 2010s4642-4: 1 in 200-year + 50years Climate Change Tidal Depths 

Figure 2010s4642-5: 1 in 200-year + 100years Climate Change Tidal Depths 

Figure 2010s4642-6: 1 in 1000-year Tidal Depths 

A.2 Ground Raising Maps 

Figure 2010s4642-7: Ground Raising Areas 1 in 200-year 

Figure 2010s4642-8: Ground Raising Areas 1 in 200-year + 50years Climate Change 

Figure 2010s4642-9: Ground Raising Areas 1 in 200-year + 100years Climate Change 

A.3 Defence Location Maps 

Figure 2010s4642-10: Partial Defence Locations 1 in 200-year 

Figure 2010s4642-11: Partial Defence Locations 1 in 200-year + 50years Climate Change 

Figure 2010s4642-12: Partial Defence Locations 1 in 200-year + 100years Climate Change 

Figure 2010s4642-13: Riverbank Defences Locations 1 in 200-year 

Figure 2010s4642-14: Riverbank Defences Locations 1 in 200-year + 50years Climate Change 

Figure 2010s4642-15: Riverbank Defences Locations 1 in 200-year + 100years Climate Change 

A.4 Contaminated Land Maps 

Figure 2010s4642-16: Contaminated Land Review 

A.5 Flood Risk Management Strategy 

Figure 2010s4642-17: Flood Risk Management Strategy 
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B. Strategic Option Appraisal Results 

Table B-1: Strategic Option Appraisal Summary Results Table 

Criteria Scoring Option 1 
Avoidance 

Option 2 
Substitution 

Option 3 
Ground 
Raising 

Option 4 
Raised Hard 
Defences 

Option 5 
Raised Soft 
Defences 

 
PPS25 
Principles 

1 Mitigate through flood resilience construction 

5 4 3 2 2 
2 Control by flood defences 
3 Control by SUDS/Design 
4 Substitution of lower vulnerability uses 
5 Avoid flood risk areas 

 
Flood Risk 
Management 

1 Risk remains unchanged but predicted to increase in the future 

1 2 5 5 5 
2 Consequence of flooding reduced, probability remains the same 
3 Probability of flooding reduced to individual land parcels 
4 Current risk reduced to the whole community 
5 Current and future risk reduce to the whole community 

 
Market 
Deliverability 
(Capital Costs/ 
Viability) 

1 Does not offer vision (80 – 90% residential) 

1 1 2 4 4 
2 Significant costs born by the developer / house buyer 
3 Upfront costs required prior to development 
4 Funding likely to be available in the future 
5 Offers vision with limited costs 

 
Successful 
Place Making 

1 Level of risk stops residential development from occurring 

1 1 3 4 5 
2 Level of risk produces isolated and disconnect communities 
3 Level of risk only allows lower vulnerable development 
4 Masterplanning can go a head with low flood risk 
5 Flexible masterplanning with enhancement 

 
Environmental 
Benefits 

1 Potential long term negative impacts  

2 3 3 1 5 
2 Potential short term negative impacts 
3 No impacts – environment likely to remain unchanged 
4 Potential environmental restoration 
5 Potential environmental enhancement 
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Criteria Scoring Option 1 

Avoidance 
Option 2 
Substitution 

Option 3 
Ground 
Raising 

Option 4 
Raised Hard 
Defences 

Option 5 
Raised Soft 
Defences 

 
Gateshead 
Council 
Acceptability 

1 No buy-in  
 

2 

 
 

3 

 
 

3 

 
 

2 

 
 

5 
2 Limited buy-in 
3 Some council department buy-in 
4 Most council department buy-in 
5 All council department buy-in 

 
Environment 
Agency 
Acceptability 

1 No buy-in  
 

5 

 
 

4 

 
 

3 

  
 

2 

 
 

4 
2 Difficult for EA to buy-in 
3 Some EA buy-in with compromise/recued standards 
4 EA buy-in  
5 EA/PPS25 recommended 

 
Long Term 
Sustainability 
 

1 Long term negative impacts   
 

2 

 
 

3 

 
 

5 

 
 

2 

 
 

4 
2 Medium term negative impacts 
3 No impact on current situation 
4 Long term sustainability with maintenance required 
5 Long term sustainability with no additional maintenance required 

 
Tackles Other 
Constraints 

1 Likely to add to further constraints  
 

2 

 
 

3 

 
 

5 

 
 

3 

 
 

3 
2 Likely to make current constraints worse 
3 Provides no additional benefit 
4 Helps reduce current environmental constraints 
5 Helps solve current environmental constraints 

 
Total 

 

 
21 

 
24 

 
32 

 
25 

 
37 
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Figure B-1: Strategic Option Appraisal Results Figures 
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Figure B-1: Strategic Option Appraisal Results Figures 
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C. FRM Cost Estimates 

C.1 Introduction 

A cost estimate of raised defences, embankments and ground raising works is required to 
inform flood risk management and re-development of MetroGreen riverside area, Gateshead.  
This appendix describes the data sources, methods used and exclusions.  The detailed 
costing spreadsheet has been provided in the digital deliverables.  

C.2 Scope 

The cost estimate includes the following: 

 Project development (professional fees, site investigation, etc) 
 Partial defences 
 Comprehensive riverbank defences 
 Ground raising 
 Maintenance costs (over 100-year design life) 

 

The following costs are excluded: 

 Land purchase 
 Contaminated land remediation 
 Demolition and site clearance  
 Works to overhead electricity pylons or buried services 
 Works to highways such as raising access roads or construction of ramps between 

access roads and raised ground 

C.3 Project Development 

The cost of professional fees and site investigation was taken as 20% of capital costs, based 
on the Defra and National Audit Office target for the Environment Agency to reduce project 
development costs to 20% of capital costs (Environment Agency, 2010, Streamlining – 
Reducing the cost of Flood and Coastal Risk Management project development).  The cost of 
project development for flood risk management schemes has been as high as 29% in the 
past (National Audit Office, 2007, Building and maintaining river and coastal flood defences in 
England). 

C.4 Partial/Comprehensive Riverbank Defences 

The cost of partial defences was estimated assuming a water-retaining wall up to 1.2 metres 
high with a cut-off.  The Environment Agency unit cost database was used in preference to 
costs built up using the Civil Engineering Standard Method of Measurement, since low wall 
heights lead to low costs. 

Please see costs spreadsheet attached for detailed costing.  

C.5 Ground Raising 

The cost of ground raising was estimating assuming the following: 

 Ground raising is applied to the entire site 
 Final ground level is uniform throughout each site 
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 Fill is imported natural material other than topsoil or rock 
 Fill includes 150mm thick topsoil 
 Landscaping is not required as the sites will be developed 

 

Rates for ground raising were obtained from the CESMM3 price database 2009, inflated to 
January 2011 prices using the retail price index (229.0/224.1=1.02). 

Please see costs spreadsheet attached for detailed costing.  

C.6 Recommendations 

It is recommended that the following are undertaken as the scheme develops to allow more 
accurate costing: 

 Ground investigation 
 Contaminated land assessment 
 Services search 
 Building and land survey - to allow assessment of demolition costs 
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D. Contaminated Land Review 

See digital deliverables 
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Glossary of Terms 

Terms Definition 

Attenuation Reduction of peak flow and increased duration of a flow event 
Breach of 
Defences 

A structural failure at a flood defence allowing water to flow through 

Catchment Flood 
Management Plans 
(CFMP) 

A strategic planning tool through which the Environment Agency will seek to 
work with other key decision-makers within a river catchment to identify and 
agree policies for sustainable flood risk management 

Climate Change Long term variations in global temperatures and weather patterns, both 
natural and as a result of human activity 

Consequence of 
flooding 

Health, social, economic and environmental effects of flooding, of flooding, 
some of which can be assessed in monetary terms, while other less tangible 
impacts are more difficult to quantify.  Consequences depend on the hazards 
associated with the flooding and the vulnerability of receptors 

Compensation 
storage 

A floodplain area introduced to compensate for the loss of storage as a result 
of land raising for development purposes 

Conveyance When a river overflows its banks, it continues to flow over the floodplain, 
conveying water down-stream, as well as storing water where the flood[lain 
may be obstructed and releasing it slowly 

Design event A historic or notional flood event of a given annual flood probability, against 
which the suitability of a proposed development is assessed and mitigation 
measures, if any, are designed 

Design flood level The maximum estimated water level during the design event 
DG5 register Register held by water companies on the location of properties at risk of 

sewage related flooding problems 
Extreme Flood 
Outline 

Flood „zone‟ maps released by the Environment Agency to depict anticipated 
0.1% (1 in 1000 year) flood extents in a consistent manner throughout the UK 

Flooding (or 
inundation) 

Flooding is the overflowing of water onto land that is normally dry.  It may be 
caused by overtopping of breach of banks or defences, inadequate or slow 
drainage of rainfall, underlying groundwater levels or blocked drains and 
sewers.  It presents a risk only when people, human assets and ecosystems 
are present in the areas that flood 

Flood Alleviation 
Scheme (FAS) 

A scheme designed to reduce the risk of flooding at a specific location 

Flood defence Flood defence infrastructure, such as flood walls and embankments, intended 
to protect an area against flooding to a specified standard of protection 

Flooding from 
Artificial drainage 
systems 

This occurs when flow entering a system, such as an urban storm water 
drainage system, exceeds its discharge capacity, becomes blocked or when 
the system cannot discharge due to a high water level in the receiving 
watercourse 

Flood Hazard The features of flooding which have harmful impacts on people, property or 
the environment (such as the depth of water, speed of flow, rate of onset, 
duration, water quality etc) 

Flood Map A map produced by the Environment Agency providing an indication of the 
likelihood of flooding within all areas of England and Wales, assuming there 
are no flood defences. Only covers river and sea flooding 

Floodplain Area of land that borders a watercourse, an estuary or the sea, over which 
water flows in time of flood, or would flow but for the presence of flood 
defences where they exist 

Flood Risk An expression of the combination of the flood probability or likelihood and the 
magnitude of the potential consequences of the flood event 

Flood Risk 
Assessment (FRA) 

A study to assess the risk to an area or site from flooding, now and in the 
future, and to assess the impact that any changes or development on the site 
or area will have on flood risk to the site and elsewhere. It may also identify, 
particularly at more local levels, how to manage those changes to ensure that 
flood risk is not increased. PPS25 differentiates between regional, sub-
regional/strategic and site- specific flood risk assessments 



 

 
 

2010s4642 MetroGreen Flood Management Plan v4.docx X 
 

Terms Definition 

Flood Risk 
Management 
(FRM) 

The introduction of mitigation measures (or options) to reduce the risk posed 
to property and life as a result of flooding. It is not just the application of 
physical flood defence measures 

Flood risk 
management 
measure 

Any measure which reduces flood risk such as flood defences 

Flood risk 
management 
strategy 

A long term approach setting out the objectives and options for managing 
flood risk, taking into account a broad range of technical, social, 
environmental and economic issues 

Flood Storage The temporary storage of excess runoff or river flow in ponds, basins, 
reservoirs or on the floodplain 

Flood Zone A geographic area within which the flood risk is in a particular range, as 
defined within PPS25 

Fluvial Flooding caused by overtopping of rivers or stream banks 
Freeboard The difference between the flood defence level and the design flood level, 

which includes a safety margin for residual uncertainties 
ISIS ISIS is a software package used for 1-Dimensional river modelling. It is used 

as an analysis tool for flood risk mapping, flood forecasting and other aspects 
of flood risk management analysis 

Likelihood 
(probability) of 
flooding 

A general concept relating to the chance of an event occurring.  Likelihood is 
generally expressed as a probability or a frequency of a flood of a given 
magnitude or severity occurring or being exceeded in any given year.  It is 
based on the average frequency estimated, measured or extrapolated from 
records over a large number of years and is usually expressed as the chance 
of a particular flood level being exceeded in any one year.  For example, a 1 
in 100 or 1% flood is that which would, on average, be expected to occur 
once in 100 years, though it could happen at any time 

Local Development 
Framework (LDF) 

A non-statutory term used to describe a folder of documents which includes 
all the local planning authority‟s Local Development Documents (LDDs). The 
local development framework will also comprise the statement of community 
involvement, the local development scheme and the annual monitoring report 

Local Development 
Documents (LDD) 

All development plan documents which will form part of the statutory (LDDs) 
development plan, as well as supplementary planning documents which do 
not form part of the statutory development plan 

Ordinary 
watercourse 

All rivers, streams, ditches, drains, cuts, dykes, sluices, sewers (other than 
public sewer) and passages through which water flows which do not form 
part of a Main River. Local authorities and, where relevant, Internal Drainage 
Boards have similar permissive powers on ordinary watercourses, as the 
Environment Agency has on Main Rivers 

Pathways These provide the connection between a particular source (e.g. high river or 
tide level) and the receptor that may be harmed (e.g. property).  In flood risk 
management, pathways are often 'blocked' by barriers, such as flood 
defences structures, or otherwise modified to reduce the incidence of 
flooding.  

Pluvial flooding Usually associated with convective summer thunderstorms or high intensity 
rainfall cells within longer duration events, pluvial flooding is a result of 
rainfall-generated overland flows which arise before runoff enters any 
watercourse or sewer.  

Precautionary 
approach 

The approach to be used in the assessment of flood risk which required that 
lack of full scientific certainty, shall not be used to assume flood hazard or 
risk does not exist, or as a reason for postponing cost-effective measures to 
avoid or manage flood risk 

Resilience Constructing the building in such a way that although flood water may enter 
the building, its impact is minimised, structural integrity is maintained and 
repair, drying & cleaning are facilitated 

Resistance Constructing a building in such a way as to prevent flood water entering the 
building or damaging its fabric.  This has the same meaning as flood proof 

Receptors Things that may be harmed by flooding (e.g. people, houses, buildings or the 
environment) 
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Terms Definition 

Residual risk The risk which remains after all risk avoidance, reduction and mitigation 
measures have been implemented 

Runoff The flow of water, caused by rainfall, from an area which depends on how 
permeable the land surface is.  Runoff is greatest from impermeable areas 
such as roofs, roads and hard standings and less from vegetated areas - 
moors, agricultural and forestry land.  

Sequential 
approach 

The sequential approach is a risk-based method to guide development away 
from areas that have been identified through a flood risk assessment as 
being at risk from flooding.  Sequential approaches area already established 
and working effectively in the plan-making and development management 
processes.  

Source Source refers to a source of hazard (e.g. the sea, heavy rainfall). 
Source-pathway-
receptor model 

For there to be flood risk, the three components of flood risk - the source or 
the hazard, the receptors affects by the hazard and the mechanism of 
transfer between the two - must all exist.  

Surface water 
management 

This activity focuses on the assessment and management of flood risk within 
the urban environment from sources primarily resulting from intense rainfall.  
Surface water management should understand the performance of the urban 
drainage network, where exceedance flow routes would form and what 
impact this would have.  Solutions to surface water flood risk can involve 
green infrastructure provision to capture and direct these exceedance flows 
to lower vulnerable areas or open space.  New development can provide 
solutions to reducing runoff not only from the proposed development but also 
from existing areas.  This should be considered in the SFRA in critical areas 
where development is planned upstream of flooding hotspots.  

Sustainable 
Drainage Systems 
(SUDS) 

A sequence of management practices and control structures, often referred 
to as SUDS, designed to drain water in a more sustainable manner than 
some conventional techniques. Typically, these are used to attenuate runoff 
from development sites. 

Sustainability 
Appraisal (SA) 

An integral part of the plan-making process which seeks to appraise the 
economic, social and environmental effects of a plan in order to inform 
decision-making that aligns with sustainable development principles 

TUFLOW TUFLOW is a software package used for 2-Dimensional river modelling. It is 
used as an analysis tool for flood risk management analysis. 

Vulnerability 
Classes 

PPS25 provides a vulnerability classification to assess which uses of land 
maybe appropriate in each flood risk zone. 
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Flood Risk Management Strategy

Derwent Haugh west should be avoided
due to flood risk (inc potential increase
due to climate change) and urban design
issues.  Derwent Haugh east could be
developed for commercial use as an
extension to the MetroCentre area.
Ground raising would be the appropriate
mitigation option with a natural green
strip along the front.

In the long-term, climate change triggers
may have manifested themselves and
these should be designed for by raising
ground levels or bank heights. In the short-term, funding should be identified

and agreement with landowners made for a
strategic waterfront embankment or ground
raising at Site 1.  This should be in place in
the medium-term, opening up sites currently
at high risk of flooding for development.

Sites at high risk of flooding should be avoided
until waterfront works occur.  If this is not
possible, due to phasing, development must
include its own flood risk management up to the
required or interim standard of protection.
Masterplanning of Sites 2 and 6 should include
open space for surface water storage.

Develop sites at low risk of flooding in the short-
term.  No flood risk mitigation will be required.
Some ground raising might have to occur for
land contamination and to provide positive
drainage.
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Gateshead Council Metrogreen
Flood management plan
Cost estimate

SUMMARY
A B C D E F G H I J K L
Nr SoP Land parcel 

reference
Area (ha) Project dev't 

@ 20% (£)
Cont'd land 

remediation (£)
Capital cost 

(£)
Maintenance 
cost (PVc) (£)

Whole-life 
cost (£)

Optimism 
bias @ 60% 

(£)

GRAND 
TOTAL (£)

Cost/hectare 
(£/ha)

1. PARTIAL DEFENCE
1 200-yr PDL200-1  £      501,900  £        32,553  £      534,453 
2 PDL200-2  £      322,650  £        20,927  £      343,577 
3 Total 12.3 164,910£      -£                 824,550£       53,479£          £    1,042,939 625,763£       1,668,703£    136,196£        
4 200CC50 DL200CC50-1  £      595,110  £        38,598  £      633,708 
5 DL200CC50-2  £      552,090  £        35,808  £      587,898 
6 DL200CC50-3  £      315,480  £        20,462  £      335,942 
7 Total 31.5 292,536£       £                  -   1,462,680£    94,867£         £    1,850,083 1,110,050£    2,960,133£    93,935£          
8 200CC100 DL200CC100-1  £    1,111,350  £        72,081  £    1,183,431 
9 DL200CC100-2  £      673,980  £        43,713  £      717,693 

10 DL200CC100-3  £      401,520  £        26,042  £      427,562 
11 DL200CC100-4  £    1,075,500  £        69,755  £    1,145,255 
12 Total 58.1 652,470£       £                  -   3,262,350£    211,591£       £    4,126,411 2,475,847£    6,602,258£    113,660£        

2. COMPREHENSIVE DEFENCE (RIVERSIDE WALL)
13 200-yr CDL200-1  £      554,958  £        59,990  £      614,948 
14 CDL200-2  £      192,945  £        48,131  £      241,076 
15 Total 12.3 149,581£      -£                 747,903£       108,121£       1,005,604£    603,362£       1,608,967£    131,321£        
16 200CC50 CDL200CC50-1  £      715,279  £        59,990  £      775,269 
17 CDL200CC50-2  £      376,568  £        70,453  £      447,021 
18 CDL200CC50-3  £      100,954  £        30,692  £      131,646 
19 Total 31.5 238,560£       £                  -   1,192,801£    161,135£      1,592,496£    955,498£       2,547,994£    80,856£          
20 200CC100 CDL200CC100-1  £    1,166,349  £        59,990  £    1,226,339 
21 CDL200CC100-2  £      744,533  £        82,311  £      826,844 
22 CDL200CC100-3  £      339,213  £        39,761  £      378,973 
23 CDL200CC100-4  £      795,870  £      104,633  £      900,503 
24 Total 58.1 609,193£       £                  -   3,045,965£    286,695£      3,941,852£    2,365,111£    6,306,964£    108,577£        

2A. COMPREHENSIVE DEFENCE (RIVERSIDE EMBANKMENT)
25 200-yr CDL200-1  £      317,030  £        37,852  £      354,883 
26 CDL200-2  £      122,948  £        30,370  £      153,318 
27 Total 12.3 87,996£        -£                 439,978£       68,222£         596,197£       357,718£       953,915£       77,857£          
28 200CC50 CDL200CC50-1  £      417,060  £        37,852  £      454,913 
29 CDL200CC50-2  £      224,210  £        44,455  £      268,665 
30 CDL200CC50-3  £      100,778  £        19,366  £      120,144 
31 Total 31.5 148,410£       £                  -   742,048£       101,673£      992,131£       595,279£       1,587,410£    50,374£          
32 200CC100 CDL200CC100-1  £      670,420  £        37,852  £      708,273 
33 CDL200CC100-2  £      425,072  £        51,937  £      477,009 
34 CDL200CC100-3  £      193,539  £        25,088  £      218,627 
35 CDL200CC100-4  £      455,270  £        66,022  £      521,292 
36 Total 58.1 348,860£       £                  -   1,744,302£    180,899£      2,274,061£    1,364,437£    3,638,498£    62,638£          

3. GROUND RAISING
37 200-yr GR200-1 5.5 322,547£      -£                 1,612,736£    -£                £    1,935,283 1,161,170£    3,096,453£    
38 GR200-2 2.2 318,102£      -£                 1,590,512£    -£                £    1,908,614 1,145,168£    3,053,782£    
39 GR200-24 4.6 104,014£      -£                 520,072£       -£                £      624,087 374,452£       998,539£       
40 Total 12.3 744,664£      -£                 3,723,320£    -£                £    4,467,984 2,680,790£    7,148,774£    583,469£        
41 200CC50 GR200CC50-1 5.5 429,333£      -£                 2,146,663£    -£                £    2,575,996 1,545,597£    4,121,593£    
42 GR200CC50-2 2.2 359,732£      -£                 1,798,661£    -£                £    2,158,393 1,295,036£    3,453,429£    
43 GR200CC50-3 2.7 167,172£      -£                 835,858£       -£                £    1,003,030 601,818£       1,604,848£    
44 GR200CC50-4 3.5 183,453£      -£                 917,265£       -£                £    1,100,719 660,431£       1,761,150£    
45 GR200CC50-5 2.8 86,954£        -£                 434,770£       -£                £      521,724 313,034£       834,759£       
46 GR200CC50-6 1.4 131,925£      -£                 659,624£       -£                £      791,548 474,929£       1,266,477£    
47 GR200CC50-7 1.9 213,796£      -£                 1,068,979£    -£                £    1,282,774 769,665£       2,052,439£    
48 GR200CC50-8 0.8 76,001£        -£                 380,004£       -£                £      456,005 273,603£       729,608£       
49 GR200CC50-9 2.5 252,381£      -£                 1,261,906£    -£                £    1,514,288 908,573£       2,422,860£    
50 GR200CC50-10 1.1 96,947£        -£                 484,737£       -£                £      581,685 349,011£       930,696£       
51 GR200CC50-24 4.6 96,140£        -£                 480,701£       -£                £      576,841 346,105£       922,946£       
52 GR200CC50-26 1.3 45,344£        -£                 226,719£       -£                £      272,062 163,237£       435,300£       
53 GR200CC50-27 1.4 33,847£        -£                 169,233£       -£                £      203,079 121,848£       324,927£       
54 Total 31.5 2,173,024£    -£                 10,865,120£  -£                £  13,038,144 7,822,886£    20,861,030£  661,990£        
55 200CC100 GR200CC100-1 5.5 635,539£      -£                 3,177,694£    -£                £    3,813,233 2,287,940£    6,101,173£    
56 GR200CC100-2 2.2 440,121£      -£                 2,200,604£    -£                £    2,640,725 1,584,435£    4,225,160£    
57 GR200CC100-3 2.7 268,274£      -£                 1,341,372£    -£                £    1,609,647 965,788£       2,575,435£    
58 GR200CC100-4 3.5 312,524£      -£                 1,562,618£    -£                £    1,875,142 1,125,085£    3,000,227£    
59 GR200CC100-5 2.8 191,459£      -£                 957,296£       -£                £    1,148,756 689,253£       1,838,009£    
60 GR200CC100-6 1.4 183,373£      -£                 916,867£       -£                £    1,100,241 660,144£       1,760,385£    
61 GR200CC100-7 1.9 283,977£      -£                 1,419,884£    -£                £    1,703,861 1,022,317£    2,726,178£    
62 GR200CC100-8 0.8 106,059£      -£                 530,294£       -£                £      636,352 381,811£       1,018,164£    
63 GR200CC100-9 2.5 344,398£      -£                 1,721,991£    -£                £    2,066,389 1,239,834£    3,306,223£    
64 GR200CC100-10 1.1 136,693£      -£                 683,466£       -£                £      820,159 492,095£       1,312,254£    
65 GR200CC100-11 3.2 63,904£        -£                 319,519£       -£                £      383,423 230,054£       613,477£       
66 GR200CC100-12 2.3 218,980£      -£                 1,094,898£    -£                £    1,313,878 788,327£       2,102,205£    
67 GR200CC100-13 5.3 404,829£      -£                 2,024,146£    -£                £    2,428,975 1,457,385£    3,886,361£    
68 GR200CC100-14 4.5 114,827£      -£                 574,136£       -£                £      688,963 413,378£       1,102,341£    
69 GR200CC100-15 11.3 736,985£      -£                 3,684,925£    -£                £    4,421,910 2,653,146£    7,075,055£    
70 GR200CC100-24 4.6 251,300£      -£                 1,256,502£    -£                £    1,507,802 904,681£       2,412,483£    
71 GR200CC100-26 1.3 57,578£        -£                 287,891£       -£                £      345,470 207,282£       552,752£       
72 GR200CC100-27 1.4 66,571£        -£                 332,856£       -£                £      399,427 239,656£       639,083£       
73 Total 58.1 4,817,392£    -£                 24,086,961£  -£                £  28,904,353 17,342,612£  46,246,965£  796,159£        



Gateshead Council Metrogreen
Flood management plan
Cost estimate

OPTION 1. PARTIAL DEFENCE 200-year 200-year + 50-year climate change 200-year + 100-year climate change

Ref Description Unit Rate Quantity Sum Quantity Sum Quantity Sum Quantity Sum Quantity Sum Quantity Sum Quantity Sum Quantity Sum Quantity Sum

SITE DATA
Proposed defence level mOD 4.4 4.4 4.69 4.69 4.69 5.25 5.25 5.25 5.25
Mean ground level mOD 3.7 4.2 3.76 4.27 4.37 4.28 4.44 4.42 4.51
Mean height of wall m 0.7 0.2 0.93 0.42 0.32 0.97 0.81 0.83 0.74
Length of defence m 350 225 415 385 220 775 470 280 750
Driven depth (cut-off) m 5
Driven area (=2 x height) m2 490 90 772 323 141 1504 761 465 1110
Area of piles (=3 x height) m2 735 135 1158 485 211 2255 1142 697 1665
Obstructions (hours=length/4) hr 88 56 104 96 55 194 118 70 188

CAPITAL COST USING CESMM (NOT USED - ESTIMATES LOW DUE TO SMALL WALL HEIGHTS)
CLASS H: PRECAST CONCRETE

H810.01 Pre-cast concrete coping, cross-sectional 
area: not exceeding 0.1m2

m 30.00£       350 10,500£         225 6,750£           415 12,450£         385 11,550£         220 6,600£           775 23,250£         470 14,100£         280 8,400£           750 22,500£         

CLASS N: MISCELLANEOUS METALWORK
N250.01 Walings m 33.66£       350 11,781£         225 7,574£           415 13,969£         385 12,959£         220 7,405£           775 26,087£         470 15,820£         280 9,425£           750 25,245£         

CLASS P: PILES
P851.01 Interlocking steel piles, section modulus: 

2000-3000cm3/m, driven area
m2 35.70£       490 17,493£         90 3,213£           772 27,557£         323 11,545£         141 5,027£           1504 53,675£         761 27,182£         465 16,593£         1110 39,627£         

P853.01 Interlocking steel piles, section modulus: 
2000-3000cm3/m, area of piles of length 
not exceeding 14m

m2 164.01£     735 120,547£       135 22,141£         1158 189,899£       485 79,561£         211 34,639£         2255 369,884£       1142 187,316£       697 114,348£       1665 273,077£       

CLASS Q: PILING ANCILLARIES
Q675.01 Interlocking steel piles, section modulus: 

2000-3000cm3/m, cutting off surplus 
lengths

m 50.49£       350 17,672£         225 11,360£         415 20,953£         385 19,439£         220 11,108£         775 39,130£         470 23,730£         280 14,137£         750 37,868£         

Q700.01 Obstructions hr 234.60£     88 20,528£         56 13,196£         104 24,340£         96 22,580£         55 12,903£         194 45,454£         118 27,566£         70 16,422£         188 43,988£         
Sub-total: Permanent works 198,520£       64,234£         289,168£       157,635£       77,681£         557,479£       295,714£       179,325£       442,304£       
Sub-total: General items @ 30% 30% 59,556£         19,270£         86,750£         47,290£         23,304£         167,244£       88,714£         53,798£         132,691£       
TOTAL 258,076£      83,505£         375,918£      204,925£      100,986£      724,722£      384,428£       233,123£      574,995£      
Cost per metre 737£              371£              906£             532£             459£             935£              818£              833£             767£             

CAPITAL COST USING EA UNIT COST DATABASE
Water-retaining wall plus cut-off, height < 
1.2m (see Note 1)

m 1,434.00£  350 501,900£       225 322,650£       415 595,110£       385 552,090£       220 315,480£       775 1,111,350£    470 673,980£       280 401,520£       750 1,075,500£    

Sub-total: unit rates 501,900£      322,650£       595,110£      552,090£      315,480£      1,111,350£   673,980£       401,520£      1,075,500£   

MAINTENANCE COST
Annual maintenance cost (see Note 2) £/km 3,120£       0.35 1,092£           0.225 702£              0.415 1,295£           0.385 1,201£           0.22 686£              0.775 2,418£           0.47 1,466£           0.28 874£              0.75 2,340£           
PVc maintenance cost (100-yr) £ 29.81 32,553£        20,927£         38,598£        35,808£        20,462£        72,081£         43,713£         26,042£        69,755£        

Notes
1. Source: Environment Agency Flood risk management estimating guide, update 2010
2. Source: Entec (2005) Managing flood risks (data based on Defra 2004 National appraisal of defence needs and costs (NADNAC))

DL200CC100-2 DL200CC100-3 DL200CC100-4PDL200-1 PDL200-2 DL200CC50-1 DL200CC50-2 DL200CC50-3 DL200CC100-1



Gateshead Council Metrogreen
Flood management plan
Cost estimate

OPTION 2. COMPREHENSIVE DEFENCE (RIVERSIDE WALL) 200-year 200-year + 50-year climate change 200-year + 100-year climate change

Ref Description Unit Rate Quantity Sum Quantity Sum Quantity Sum Quantity Sum Quantity Sum Quantity Sum Quantity Sum Quantity Sum Quantity Sum

SITE DATA
Proposed defence level mOD 4.4 4.4 4.69 4.69 4.69 5.25 5.25 5.25 5.25
Mean ground level mOD 3.5 4.01 3.53 4.17 4.37 3.53 4.37 4.42 4.51
Mean height of wall m 0.9 0.39 1.16 0.52 0.32 1.72 0.88 0.83 0.74
Length of defence m 430 345 430 505 220 430 590 285 750
Driven area (=2 x height) m2 774 269 998 525 141 1479 1038 473 1110
Area of piles (=3 x height) m2 1161 404 1496 788 211 2219 1558 710 1665
Obstructions (hours=length/4) hr 108 86 108 126 55 108 148 71 188

CAPITAL COST USING CESMM (NOT USED - ESTIMATES LOW DUE TO SMALL WALL HEIGHTS)
CLASS H: PRECAST CONCRETE

H810.01 Pre-cast concrete coping, cross-sectional 
area: not exceeding 0.1m2

m 30.00£       430 12,900£         345 10,350£         430 12,900£         505 15,150£         220 6,600£           430 12,900£         590 17,700£         285 8,550£           750 22,500£         

CLASS N: MISCELLANEOUS METALWORK
N250.01 Walings m 33.66£       430 14,474£         345 11,613£         430 14,474£         505 16,998£         220 7,405£           430 14,474£         590 19,859£         285 9,593£           750 25,245£         

CLASS P: PILES
P851.01 Interlocking steel piles, section modulus: 

2000-3000cm3/m, driven area
m2 35.70£       774 27,632£         269 9,607£           998 35,614£         525 18,750£         141 5,027£           1479 52,807£         1038 37,071£         473 16,890£         1110 39,627£         

P853.01 Interlocking steel piles, section modulus: 
2000-3000cm3/m, area of piles of length 
not exceeding 14m

m2 164.01£     1161 190,416£       404 66,203£         1496 245,425£       788 129,207£       211 34,639£         2219 363,905£       1558 255,462£       710 116,390£       1665 273,077£       

CLASS Q: PILING ANCILLARIES
Q675.01 Interlocking steel piles, section modulus: 

2000-3000cm3/m, cutting off surplus 
lengths

m 50.49£       430 21,711£         345 17,419£         430 21,711£         505 25,497£         220 11,108£         430 21,711£         590 29,789£         285 14,390£         750 37,868£         

Q700.01 Obstructions hr 234.60£     108 25,220£         86 20,234£         108 25,220£         126 29,618£         55 12,903£         108 25,220£         148 34,604£         71 16,715£         188 43,988£         
Sub-total: Permanent works 292,351£       135,426£       355,343£       235,221£       77,681£         491,017£       394,485£       182,527£       442,304£       
Sub-total: General items @ 30% 30% 87,705£         40,628£         106,603£       70,566£         23,304£         147,305£       118,345£       54,758£         132,691£       
TOTAL 380,057£      176,053£       461,946£      305,787£      100,986£      638,322£      512,830£       237,286£      574,995£      
Cost per metre 884£              510£              1,074£          606£             459£             1,484£           869£              833£             767£             

CAPITAL COST USING EA UNIT COST DATABASE (see Note 1)
Water-retaining wall plus cut-off, height < 
1.2m

m 1,434.00£  430 616,620£       345 494,730£       430 616,620£       505 724,170£       220 315,480£       590 846,060£       285 408,690£       750 1,075,500£    

Water-retaining wall plus cut-off, height 
<1.2m

m2 1,434.00£  387 554,958£       135 192,945£       499 715,279£       263 376,568£       70 100,954£       0 -£               519 744,533£       237 339,213£       555 795,870£       

Water-retaining wall plus cut-off, height 1.2-
2.1m

m2 1,577.00£  0 -£               0 -£               0 -£               0 -£               0 -£               740 1,166,349£    0 -£               0 -£               0 -£               

Sub-total: unit rates 554,958£      192,945£       715,279£      376,568£      100,954£      1,166,349£   744,533£       339,213£      795,870£      

MAINTENANCE COST
Annual maintenance cost (see Note 2) £/km 4,680£       0.43 2,012£           0.345 1,615£           0.43 2,012£           0.505 2,363£           0.22 1,030£           0.43 2,012£           0.59 2,761£           0.285 1,334£           0.75 3,510£           
PVc maintenance cost (100-yr) £ 29.81 59,990£        48,131£         59,990£        70,453£        30,692£        59,990£         82,311£         39,761£        104,633£      

Notes
1. Source: Environment Agency Flood risk management estimating guide, update 2010
2. Source: Entec (2005) Managing flood risks (data based on Defra 2004 National appraisal of defence needs and costs (NADNAC))

CDL200CC100-2 CDL200CC100-3 CDL200CC100-4CDL200-1 CDL200-2 CDL200CC50-1 CDL200CC50-2 CDL200CC50-3 CDL200CC100-1



Gateshead Council Metrogreen
Flood management plan
Cost estimate

OPTION 2. COMPREHENSIVE DEFENCE (RIVERSIDE EMBANKMENT) 200-year 200-year + 50-year climate change 200-year + 100-year climate change

Ref Description Unit Rate Quantity Sum Quantity Sum Quantity Sum Quantity Sum Quantity Sum Quantity Sum Quantity Sum Quantity Sum Quantity Sum

SITE DATA
Length of defence m 430 345 430 505 220 430 590 285 750
Proposed defence level mOD 4.70 4.70 4.99 4.99 4.99 5.55 5.55 5.55 5.55
Mean ground level mOD 3.50 4.01 3.53 4.17 4.37 3.53 4.37 4.42 4.51
Mean height of bank m 1.2 0.69 1.46 0.82 0.62 2.02 1.18 1.13 1.04

v Volume of fill per metre length m3/m 11.5 5.6 15.2 6.9 4.9 24.4 11.3 10.6 9.5
V Volume of fill m3 4,954      1,921      6,517      3,503      1,072      10,475    6,642      3,024      7,114      

CAPITAL COST USING EA UNIT COST DATABASE (see Note 1)
Embankment volume < 500m3 m3 188.00£     -          -£               -          -£               -          -£               -          -£               -          -£               -          -£               -          -£               -          -£               -          -£               
Embankment volume 500-1,500m3 m3 94.00£       -          -£               -          -£               -          -£               -          -£               1,072      100,778£       -          -£               -          -£               -          -£               -          -£               
Embankment volume 1,500-15,000m3 m3 64.00£       4,954      317,030£       1,921      122,948£       6,517      417,060£       3,503      224,210£       -          -£               10,475    670,420£       6,642      425,072£       3,024      193,539£       7,114      455,270£       
Embankment volume >15,000m3 m3 33.00£       -          -£               -          -£               -          -£               -          -£               -          -£               -          -£               -          -£               -          -£               -          -£               
Sub-total: unit rates 317,030£      122,948£       417,060£      224,210£      100,778£      670,420£      425,072£       193,539£      455,270£      

MAINTENANCE COST
Annual maintenance cost (see Note 2) £/km 2,953£       0.43 1,270£           0.345 1,019£           0.43 1,270£           0.505 1,491£           0.22 650£              0.43 1,270£           0.59 1,742£           0.285 842£              0.75 2,215£           
PVc maintenance cost (100-yr) £ 29.81 37,852£        30,370£         37,852£        44,455£        19,366£        37,852£         51,937£         25,088£        66,022£        

Notes
1. Source: Environment Agency Flood risk management estimating guide, update 2010
2. Source: Entec (2005) Managing flood risks (data based on Defra 2004 National appraisal of defence needs and costs (NADNAC))

CDL200CC100-2 CDL200CC100-3 CDL200CC100-4CDL200-1 CDL200-2 CDL200CC50-1 CDL200CC50-2 CDL200CC50-3 CDL200CC100-1



Gateshead Council Metrogreen
Flood management plan
Cost estimate

OPTION 3. GROUND RAISING 1 in 200 year

Ref Description Unit Rate Quantity Sum Quantity Sum Quantity Sum

SITE DATA
A Area of site m2 55,150    21,500    45,872         
A1 Area above proposed ground level m2 26,971         
A2 Area below proposed ground level m2 18,901         

Zp Proposed ground level mOD 4.40 4.40 4.40
Z Mean ground level (total site) mOD 3.67 2.33 4.62
Z1 Mean ground level of cut area (A1) mOD 5.10
Z2 Mean ground level of fill area (A2) mOD 3.93

V1 Volume of exavated material available m3 18,975         
V2 Volume of fill required m3 40,260    44,505    8,883           

Check fill < excavated material? OK

CONTAMINATED LAND REMEDIATION

CLASS C: GEOTECHNICAL PROCESSES
C900.01 Contaminated land remediation m3 -£           5,515 -£             21,500 -£             45,872 -£             

Sub-total: Geotechnical processes -£             -£             -£             
Sub-total: General items @ 30% 30% -£             -£             -£             
TOTAL -£            -£             -£            

GROUND RAISING
CLASS E: EARTHWORKS

E642.01 Fill to 150mm depth
Imported topsoil

m2 6.35£         55,150 350,203£     21,500 136,525£     45,872 291,287£     

E653.01 General fill, imported natural material other 
than topsoil or rock

m3 25.68£       31,987 821,426£     41,280 1,060,070£  2,003 51,429£       

E711.01 Trimming of filled surfaces, horizontal or 
less than 10 degrees, topsoil

m2 1.25£         55,150 68,938£       21,500 26,875£       45,872 57,340£       

Sub-total: Earthworks 1,240,566£  1,223,470£  400,056£     
Sub-total: General items @ 30% 30% 372,170£     367,041£     120,017£     
TOTAL 1,612,736£ 1,590,512£ 520,072£    

GR200-1 GR200-2 GR200-24



Gateshead Council Metrogreen
Flood management plan
Cost estimate

OPTION 3. GROUND RAISING

Ref Description Unit Rate

SITE DATA
A Area of site m2

A1 Area above proposed ground level m2

A2 Area below proposed ground level m2

Zp Proposed ground level mOD
Z Mean ground level (total site) mOD
Z1 Mean ground level of cut area (A1) mOD
Z2 Mean ground level of fill area (A2) mOD

V1 Volume of exavated material available m3

V2 Volume of fill required m3

Check fill < excavated material?

CONTAMINATED LAND REMEDIATION

CLASS C: GEOTECHNICAL PROCESSES
C900.01 Contaminated land remediation m3 -£           

Sub-total: Geotechnical processes
Sub-total: General items @ 30% 30%
TOTAL

GROUND RAISING
CLASS E: EARTHWORKS

E642.01 Fill to 150mm depth
Imported topsoil

m2 6.35£         

E653.01 General fill, imported natural material other 
than topsoil or rock

m3 25.68£       

E711.01 Trimming of filled surfaces, horizontal or 
less than 10 degrees, topsoil

m2 1.25£         

Sub-total: Earthworks
Sub-total: General items @ 30% 30%
TOTAL

1 in 200-year + 50yr climate change

Quantity Sum Quantity Sum Quantity Sum Quantity Sum Quantity Sum

55,150    21,500    27,040    34,520    27,950    

4.69 4.69 4.69 4.69 4.69
3.67 2.33 3.91 4.04 4.37

56,253    50,740    21,091    22,438    8,944      

55,150 -£             21,500 -£             27,040 -£             34,520 -£             27,950 -£             
-£             -£             -£             -£             -£             
-£             -£             -£             -£             -£             
-£             -£             -£             -£             -£             

55,150 350,203£     21,500 136,525£     27,040 171,704£     34,520 219,202£     27,950 177,483£     

47,981 1,232,139£  47,515 1,220,185£  17,035 437,464£     17,260 443,237£     4,752 122,019£     

55,150 68,938£       21,500 26,875£       27,040 33,800£       34,520 43,150£       27,950 34,938£       

1,651,279£  1,383,585£  642,968£     705,589£     334,439£     
495,384£     415,076£     192,890£     211,677£     100,332£     

2,146,663£  1,798,661£  835,858£     917,265£     434,770£     

GR200CC50-5GR200CC50-1 GR200CC50-2 GR200CC50-3 GR200CC50-4



Gateshead Council Metrogreen
Flood management plan
Cost estimate

OPTION 3. GROUND RAISING

Ref Description Unit Rate

SITE DATA
A Area of site m2

A1 Area above proposed ground level m2

A2 Area below proposed ground level m2

Zp Proposed ground level mOD
Z Mean ground level (total site) mOD
Z1 Mean ground level of cut area (A1) mOD
Z2 Mean ground level of fill area (A2) mOD

V1 Volume of exavated material available m3

V2 Volume of fill required m3

Check fill < excavated material?

CONTAMINATED LAND REMEDIATION

CLASS C: GEOTECHNICAL PROCESSES
C900.01 Contaminated land remediation m3 -£           

Sub-total: Geotechnical processes
Sub-total: General items @ 30% 30%
TOTAL

GROUND RAISING
CLASS E: EARTHWORKS

E642.01 Fill to 150mm depth
Imported topsoil

m2 6.35£         

E653.01 General fill, imported natural material other 
than topsoil or rock

m3 25.68£       

E711.01 Trimming of filled surfaces, horizontal or 
less than 10 degrees, topsoil

m2 1.25£         

Sub-total: Earthworks
Sub-total: General items @ 30% 30%
TOTAL

Quantity Sum Quantity Sum Quantity Sum Quantity Sum Quantity Sum

13,760    18,770    8,039      24,610    10,630    

4.69 4.69 4.69 4.69 4.69
3.40 3.13 3.42 3.30 3.47

17,750    29,281    10,210    34,208    12,969    

13,760 -£             18,770 -£             8,039 -£             24,610 -£             10,630 -£             
-£             -£             -£             -£             -£             
-£             -£             -£             -£             -£             
-£             -£             -£             -£             -£             

13,760 87,376£       18,770 119,190£     8,039 51,048£       24,610 156,274£     10,630 67,501£       

15,686 402,827£     26,466 679,639£     9,004 231,215£     30,516 783,661£     11,374 292,087£     

13,760 17,200£       18,770 23,463£       8,039 10,049£       24,610 30,763£       10,630 13,288£       

507,403£     822,291£     292,311£     970,697£     372,875£     
152,221£     246,687£     87,693£       291,209£     111,862£     
659,624£     1,068,979£  380,004£     1,261,906£  484,737£     

GR200CC50-6 GR200CC50-7 GR200CC50-8 GR200CC50-9 GR200CC50-10



Gateshead Council Metrogreen
Flood management plan
Cost estimate

OPTION 3. GROUND RAISING

Ref Description Unit Rate

SITE DATA
A Area of site m2

A1 Area above proposed ground level m2

A2 Area below proposed ground level m2

Zp Proposed ground level mOD
Z Mean ground level (total site) mOD
Z1 Mean ground level of cut area (A1) mOD
Z2 Mean ground level of fill area (A2) mOD

V1 Volume of exavated material available m3

V2 Volume of fill required m3

Check fill < excavated material?

CONTAMINATED LAND REMEDIATION

CLASS C: GEOTECHNICAL PROCESSES
C900.01 Contaminated land remediation m3 -£           

Sub-total: Geotechnical processes
Sub-total: General items @ 30% 30%
TOTAL

GROUND RAISING
CLASS E: EARTHWORKS

E642.01 Fill to 150mm depth
Imported topsoil

m2 6.35£         

E653.01 General fill, imported natural material other 
than topsoil or rock

m3 25.68£       

E711.01 Trimming of filled surfaces, horizontal or 
less than 10 degrees, topsoil

m2 1.25£         

Sub-total: Earthworks
Sub-total: General items @ 30% 30%
TOTAL

Quantity Sum Quantity Sum Quantity Sum

45,872         13,004         14,281         
21,020         7,567           7,497           
24,852         5,437           6,784           

4.69 4.69 4.69
4.62 4.76 4.99
4.90 5.46 5.66
4.38 3.79 4.25

4,493           5,804           7,269           
7,704           4,893           2,985           

Not OK OK OK

45,872 -£             13,004 -£             14,281 -£             
-£             -£             -£             
-£             -£             -£             
-£             -£             -£             

45,872 291,287£     13,004 82,575£       14,281 90,684£       

823 21,143£       2,943 75,569£       843 21,643£       

45,872 57,340£       13,004 16,255£       14,281 17,851£       

369,770£     174,399£     130,179£     
110,931£     52,320£       39,054£       
480,701£     226,719£     169,233£     

GR200CC50-24 GR200CC50-26 GR200CC50-27



Gateshead Council Metrogreen
Flood management plan
Cost estimate

OPTION 3. GROUND RAISING

Ref Description Unit Rate

SITE DATA
A Area of site m2

A1 Area above proposed ground level m2

A2 Area below proposed ground level m2

Zp Proposed ground level mOD
Z Mean ground level (total site) mOD
Z1 Mean ground level of cut area (A1) mOD
Z2 Mean ground level of fill area (A2) mOD

V1 Volume of exavated material available m3

V2 Volume of fill required m3

Check fill < excavated material?

CONTAMINATED LAND REMEDIATION

CLASS C: GEOTECHNICAL PROCESSES
C900.01 Contaminated land remediation m3 -£           

Sub-total: Geotechnical processes
Sub-total: General items @ 30% 30%
TOTAL

GROUND RAISING
CLASS E: EARTHWORKS

E642.01 Fill to 150mm depth
Imported topsoil

m2 6.35£         

E653.01 General fill, imported natural material other 
than topsoil or rock

m3 25.68£       

E711.01 Trimming of filled surfaces, horizontal or 
less than 10 degrees, topsoil

m2 1.25£         

Sub-total: Earthworks
Sub-total: General items @ 30% 30%
TOTAL

1 in 200-year + 100yr climate change

Quantity Sum Quantity Sum Quantity Sum Quantity Sum Quantity Sum

55,150    21,500    27,040    34,520    27,950    

5.25 5.25 5.25 5.25 5.25
3.67 2.33 3.91 4.04 4.37

87,137    62,780    36,234    41,769    24,596    

55,150 -£             21,500 -£             27,040 -£             34,520 -£             27,950 -£             
-£             -£             -£             -£             -£             
-£             -£             -£             -£             -£             
-£             -£             -£             -£             -£             

55,150 350,203£     21,500 136,525£     27,040 171,704£     34,520 219,202£     27,950 177,483£     

78,865 2,025,240£  59,555 1,529,372£  32,178 826,321£     36,591 939,662£     20,404 523,962£     

55,150 68,938£       21,500 26,875£       27,040 33,800£       34,520 43,150£       27,950 34,938£       

2,444,380£  1,692,772£  1,031,825£  1,202,014£  736,382£     
733,314£     507,832£     309,547£     360,604£     220,915£     

3,177,694£  2,200,604£  1,341,372£  1,562,618£  957,296£     

GR200CC100-1 GR200CC100-4GR200CC100-2 GR200CC100-3 GR200CC100-5



Gateshead Council Metrogreen
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OPTION 3. GROUND RAISING

Ref Description Unit Rate

SITE DATA
A Area of site m2

A1 Area above proposed ground level m2

A2 Area below proposed ground level m2

Zp Proposed ground level mOD
Z Mean ground level (total site) mOD
Z1 Mean ground level of cut area (A1) mOD
Z2 Mean ground level of fill area (A2) mOD

V1 Volume of exavated material available m3

V2 Volume of fill required m3

Check fill < excavated material?

CONTAMINATED LAND REMEDIATION

CLASS C: GEOTECHNICAL PROCESSES
C900.01 Contaminated land remediation m3 -£           

Sub-total: Geotechnical processes
Sub-total: General items @ 30% 30%
TOTAL

GROUND RAISING
CLASS E: EARTHWORKS

E642.01 Fill to 150mm depth
Imported topsoil

m2 6.35£         

E653.01 General fill, imported natural material other 
than topsoil or rock

m3 25.68£       

E711.01 Trimming of filled surfaces, horizontal or 
less than 10 degrees, topsoil

m2 1.25£         

Sub-total: Earthworks
Sub-total: General items @ 30% 30%
TOTAL

Quantity Sum Quantity Sum Quantity Sum Quantity Sum Quantity Sum

13,760    18,770    8,039      24,610    10,630    

5.25 5.25 5.25 5.25 5.25
3.40 3.13 3.42 3.30 3.47

25,456    39,792    14,711    47,990    18,921    

13,760 -£             18,770 -£             8,039 -£             24,610 -£             10,630 -£             
-£             -£             -£             -£             -£             
-£             -£             -£             -£             -£             
-£             -£             -£             -£             -£             

13,760 87,376£       18,770 119,190£     8,039 51,048£       24,610 156,274£     10,630 67,501£       

23,392 600,707£     36,977 949,567£     13,506 346,822£     44,298 1,137,573£  17,327 444,955£     

13,760 17,200£       18,770 23,463£       8,039 10,049£       24,610 30,763£       10,630 13,288£       

705,283£     1,092,219£  407,918£     1,324,609£  525,743£     
211,585£     327,666£     122,375£     397,383£     157,723£     
916,867£     1,419,884£  530,294£     1,721,991£  683,466£     
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Gateshead Council Metrogreen
Flood management plan
Cost estimate

OPTION 3. GROUND RAISING

Ref Description Unit Rate

SITE DATA
A Area of site m2

A1 Area above proposed ground level m2

A2 Area below proposed ground level m2

Zp Proposed ground level mOD
Z Mean ground level (total site) mOD
Z1 Mean ground level of cut area (A1) mOD
Z2 Mean ground level of fill area (A2) mOD

V1 Volume of exavated material available m3

V2 Volume of fill required m3

Check fill < excavated material?

CONTAMINATED LAND REMEDIATION

CLASS C: GEOTECHNICAL PROCESSES
C900.01 Contaminated land remediation m3 -£           

Sub-total: Geotechnical processes
Sub-total: General items @ 30% 30%
TOTAL

GROUND RAISING
CLASS E: EARTHWORKS

E642.01 Fill to 150mm depth
Imported topsoil

m2 6.35£         

E653.01 General fill, imported natural material other 
than topsoil or rock

m3 25.68£       

E711.01 Trimming of filled surfaces, horizontal or 
less than 10 degrees, topsoil

m2 1.25£         

Sub-total: Earthworks
Sub-total: General items @ 30% 30%
TOTAL

Quantity Sum Quantity Sum Quantity Sum Quantity Sum Quantity Sum

32,340     22,840     52,910    44,560    113,100   

5.25 5.25 5.25 5.25 5.25
5.21 3.96 4.25 5.01 4.42

1,294       29,464     52,910    10,694    93,873    

32,340 -£             22,840 -£             52,910 -£             44,560 -£             113,100 -£               
-£             -£             -£             -£             -£               
-£             -£             -£             -£             -£               
-£             -£             -£             -£             -£               

32,340 205,359£     22,840 145,034£     52,910 335,979£     44,560 282,956£     113,100 718,185£       

0 -£             26,038 668,646£     44,974 1,154,919£  4,010 102,987£     76,908 1,974,997£    

32,340 40,425£       22,840 28,550£       52,910 66,138£       44,560 55,700£       113,100 141,375£       

245,784£     842,230£     1,557,035£  441,643£     2,834,557£    
73,735£       252,669£     467,111£     132,493£     850,367£       

319,519£     1,094,898£  2,024,146£  574,136£     3,684,925£    
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CONTAMINATED LAND REMEDIATION COSTS (CL:AIRE, 2010)
Nr Description Median 

lower 
(£/m3)

Median 
upper 
(£/m3)

Mean 
(£/m3)

1 In situ chemical oxidation 30 70 50
2 In situ enhanced bioremediation 17 30 23.5
3 In situ flushing 32 59 45.5
4 In situ thermal treatment 27 70 48.5
5 Monitored natural attenuation 5 15 10
6 Permeable reactive barriers 40.0 67 53.5
7 In situ sparging 10 30 20
8 In situ solidification/stabilisation 37 61 49
9 In situ venting 18 43 30.5

10 Ex situ biological treatment 20 30 25
11 Ex situ chemical oxidation and reduction 36 51 43.5
12 Soil washing and separation processes 51 33 42
13 Ex situ stabilisation/solidification 24 40 32
14 Ex situ thermal treatment 45 68 56.5
15 Ex situ venting 14 30 22
16 Barriers, containment, cover systems 20 60 40
17 Excavation 10 50 30
18 Landfill disposal 65 250 157.5
19 Pump and treat 5 18 11.5

Mean of medians 27 57
Overall mean 42
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