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Executive Summary 

The Gateshead Quays are situated on the south banks of the River Tyne.  Unlike the north 
bank of the Tyne, where the quays have been constructed with sheet piles and provide a 
continuous walk and cycle ways, the Gateshead Quays vary in construction from masonry 
gravity walls to steel sheet piled walls, height and often have buildings situated on top.  The 
Quays are also of considerable interest, including medieval or early post medieval sections, 
and it preserves many different phases of build, material and construction techniques.  A large 
proportion of the wall is located within a Conservation Area. 

The Gateshead Level 2 Strategic Flood Risk Assessment (L2 SFRA) identified a number of 
low spots along the quays, which could overtop during future climate change tidal flood 
events.  There have also been a number of structural failures to part of the quay wall adjacent 
to the Queen Elizabeth II Metro Bridge and further instances where similar constructed walls 
are showing signs of movement, structural cracks, open joints and missing stones. 

Gateshead Council commissioned this study to assess the structural stability and expected 
remaining life of the quays and bringing together the findings of the Level 2 SFRA and 
condition survey recommendations to form an asset and climate change adaptation strategy.  
This study should provide an evidence base for Gateshead Council's Local Development 
Framework (LDF) documents including infrastructure requirements, whilst the proposed 
strategy informing development deliverability and potential funding options available along the 
quays. 

According to the condition survey and proposed asset and climate change adaptation 
strategy, three sections require remedial works to prevent failure in the short term.  These 
include: 

1. Queen Elizabeth II Metro Bridge to TS Flamingo - a portion of the wall has already 
collapsed and there is sufficient evidence to suggest further failures of this masonry 
gravity wall will occur in the near future.  In the short term, this study recommends that 
the landowner rebuilds the existing masonry wall or provides a new steel sheet piled 
wall in front of the existing masonry wall.      

2. Quay wall adjacent HMS Calliope site - there is sign of misalignment and settlement 
to the current gravity stone masonry.  The current owners of the site have applied for 
a new steel sheet piled quay wall, which is to be built shortly.  This stretch of wall is 
not likely to overtop during climate change tidal flood events and therefore the height 
of the wall does not have to be increased.  

3. Jurys Inn (under construction) to Trident UK - in the short term, this study 
recommends that remedial works are required to maintain the wall and extend its 
current life comprising of cleaning, partial rebuilding in places, replacing missing 
stonework and re-pointing of the joints.   

 
With any remedial works, regard will need to be given to the historic fabric of the quay walls, 
particularly within the Conservation Area, with the need to repair existing walls where possible 
in areas having special historic character.  

According to the L2 SFRA modelling results, the quay walls do not overtop during the 1 in 
200-year or 1 in 1000-year tidal events and therefore provide a high standard of protection to 
current properties along the waterfront.  However, when the affects of climate change on the 1 
in 200-year tidal event is considered over the next 100 years, two sections of quay walls are 
predicted to overtop.  According to including the proposed asset and climate change 
adaptation strategy, these include: 

1. Queen Elizabeth II Metro Bridge to TS Flamingo - the wall is likely to overtop during 
tidal flood events in the future, however no current properties or future development 
are at risk.  Therefore, there is not short or long term need to increase the height of 
the quay wall along this stretch to reduce future tidal risk.    

2. Jurys Inn to Trident UK - the wall is likely to overtop during tidal flood events in the 
future.  The land behind this section has been identified for development and whilst 
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there is no short term aspirations, it is recommended that improvements coincide with 
potential development or regeneration of the area. 

 
There are also a number of quay wall sections, where there is little or no freeboard between 
the height of the current wall and predicted climate change tidal level.  Whilst not overtopping 
in the L2 SFRA modelling, quoting such high standards of protection for these sections could 
be unrealistic when considering model accuracy and the usual freeboard requirements of new 
defence walls (600mm).  In design terms it is considered that where there is a requirement for 
any heightening of quay walls preference will be given to the extending the retaining structure 
to include associated land raising and by considering the possibility of the layout and design of 
new built form as part of the solution, rather than simply introducing new parapet walls to the 
river edge. 

In the short term, it is recommended that Gateshead Council use the findings of this study and 
the proposed asset and climate change adaptation strategy as a starting point for consultation 
with quay wall/land owners (private, public and Gateshead Council) regarding their 
requirements to maintain or improve the structural condition of their section of the quay wall.   

Where those land owners are proposing development or regeneration along the Quays, it is 
important the these recommendations are used to form planning conditions especially where 
there is a need to improve the structural condition or the height of the quay wall to reduce the 
risk of tidal flooding in the future.  Where Gateshead Council have proposed development or 
regeneration it is critical that they identify their preferred funding route as soon as possible, as 
funds will be required for short/long term improvements and ongoing maintenance.  Funding 
will also be required in the short term to finance further investigational work and extension to 
the study area. 
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1 Introduction 

1.1 Introduction 

Gateshead Council and Newcastle City Council are currently working towards producing a 
joint Core Strategy planning document as part of the Local Development Framework (LDF).  
This spatial plan will set out the long-term vision for both Gateshead and Newcastle to 2030 
that will help to deliver their strategic ambitions in a sustainable way. 

The Draft Urban Core Area Action Plan identifies major development opportunities within both 
Gateshead and Newcastle.  This includes the area of Gateshead Quays for commercial and 
leisure led mixed-use development including offices, leisure, residential and conferencing 
facilities with ancillary retail. 

In order to assess the long-term sustainability of these major development areas, both 
Gateshead and Newcastle Councils have been collecting a detailed evidence base in the 
development of the LDF documents.  This study will form part of that evidence base to inform 
the infrastructure requirements and assess the deliverability of the Gateshead Quays sites.  

1.2 Gateshead Quays 

Gateshead Quays is situated on the south banks of the River Tyne (NZ 254 563) and falls 
within Gateshead's Urban Core.  The quay themselves vary in construction and height 
throughout and is fronted by different landowners along the river bank.   

The Gateshead Level 2 Strategic Flood Risk Assessment (SFRA)1 has identified a number of 
low spots along the quays, which are at risk from tidal flooding from the River Tyne.  It is 
predicted that this risk will increase as the impacts of climate change are felt.  

Gateshead Quay Walls are of considerable interest, including medieval or early post medieval 
sections, and it preserves many different phases of build, material and construction 
techniques and a large proportion of the wall is located within a Conservation Area.  It will be 
important that any remedial works and adaptations to climate change seek to preserve and 
enhance the area's special historic character.  Of particular interest are sections between the 
High Level and Swing Bridges, and west of High Level Bridge along Pipewellgate.  Advice 
should be sought from the Council's Conservation Office and the Tyne and Wear 
Archaeologist to ensure that appropriate balance is struck between ensuring structural 
integrity and accommodating adaptations to climate change and preserving the historical 
sections of the wall, particularly within the Conservation Area. 

In design terms, it is considered that where there is a requirement for any heightening of quay 
walls, preference will be given to the extending the retaining structure to include associated 
land raising and by considering the possibility of the layout and design of new built form as 
part of the solution, rather than simply introducing new parapet walls to the river edge. 

There have been a number of failures to part of the stone masonry gravity quay wall, adjacent 
to the Queen Elizabeth II Metro Bridge.  In addition, there are further instances where similar 
constructed walls are showing signs of movement.  Structural cracks, open joints and missing 
stones are evident.  Steel Sheet piled walls are mostly anchored into the retained ground 
using steel rods attached to concrete anchor blocks but there are instances where the walls 
are of cantilever design.  The piles show the signs of corrosion.  There are open areas where 
the quays comprise either reinforced concrete piles with associated frames and bracing 
supporting a reinforced concrete deck, or timber piles with associated frames and bracings 
carrying a timber deck. 

                                                      
1 Gateshead Council (2011) Gateshead Council Level 2 Strategic Flood Risk Assessment 
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1.3 Study Objectives 

On review of the issues surrounding the Gateshead quay wall highlight above and their 
potential constraint on development, Gateshead Council appointed JBA Consulting to carry 
out this study to assess their structural stability and expected remaining life.  

This study consists of: 

 Collection of historical drawings, structural surveys and planning applications,   
 Both a land based and river survey by boat, 
 1D-2D tidal modelling results along the River Tyne, carried out during the Gateshead 

Level 2 SFRA, 
 Options for remedial works, replacement, or mitigation measures to extend residual 

life including an estimate of costs for each, 
 Asset and climate change adaptation strategy, pulling together the risks associated 

with tidal flooding and asset renewal recommendations, and 
 Funding review. 

1.4 Site Location 

The study of the quay wall extends for approximately 1 mile from the Trident UK building on 
the South Shore Road, upstream to the Queen Elizabeth II Metro Bridge on Pipewellgate.  
Figure 1-1 illustrates the Study extents and location. 
Figure 1-1:  Location plan 

 
© 2011 Microsoft Corporation © Getmapping plc, © 2010 NAVTEQ 

 

Tyne Bridge 

Queen Elizabeth II Metro Bridge 

High Level Bridge 

Gateshead Millennium Bridge 

Swing Bridge 

TS Flamingo 
 

Hillgate Quay - West Side 

Hillgate Quay - East Side 

BALTIC Centre for Contemporary Art 

HMS Calliope 

Jurys Inn (Under 
Construction) 

Trident UK 

Brett Oils 



 

 
 

 
2011s5060 - Gateshead Quays Wall Condition Survey and Climate Change Adaptation Strategy.doc 3 

 

2 Quay Wall Condition Surveys 

2.1 Introduction 

Gateshead quay wall is a series of stone masonry gravity quay walls and steel sheet piled 
walls.  Some sections of the quays extend into the river using either reinforced concrete piles 
with associated frames and bracing supporting a reinforced concrete deck, or timber piles with 
associated frames and bracings carrying a timber deck.  Within the study reach, five major 
bridges cross the Tyne.   

A variety of property types front the river including those of historic interest.  In some of these 
areas, the original or pre-existing walls have been renewed.  The quay walls that now exist 
have either been rebuilt and/or raised in height over the years.  

The land and boat survey was undertaken from the Queen Elizabeth II Metro Bridge 
downstream to the site of Trident (UK) Ltd and the survey findings, conclusions and 
recommendations are discussed in the report in the same order. 

2.1.1 Survey from the River 

The walls were surveyed from the river by boat on Thursday 19th May 2011 initially at low 
tide, with a closer inspection as the tide rose.  Restrictions prevented a close up examination 
in some areas.  Each section of wall was inspected with photographic information recorded.  
During the survey safe access prevented measurement of the height of the quay walls. 

2.1.2 Land Based Survey  

A land based survey was carried out along accessible lengths of wall and where it was safe to 
do so on Thursday 19th May 2011.  Permission was sought on site when entering private 
land.  Where accessible, each section of wall surveyed was inspected with reference to 
alignment, movement, capping beam condition and general ground conditions adjacent. 

2.2 Survey Findings 

2.2.1 Queen Elizabeth II Metro Bridge to TS Flamingo 

This section of quay wall extends for approximately 200m, from the Queen Elizabeth II Metro 
Bridge to TS Flamingo Building, which is adjacent to Pipewellgate.   

The area behind the wall is landscaped to provide public access along the quays with car 
parking facilities.  The ground level generally rises to Pipewellgate.  The wall is a stone 
masonry gravity wall with a concrete capping with safety railings set back from the wall.  
Located approximately 50m downstream from the Metro Bridge, a portion of the wall, in the 
region of 30m in length, has collapsed.  The area around the collapse has been cordoned off 
using Heras security fencing. 

A 15m long section,  further downstream located approx 20m from where the wall returns to 
form a landing adjacent TS Flamingo, has moved out of alignment.  Where the wall returns a 
structural crack is evident between the wall fronting the river and the side return wall.  The 
whole length of the original masonry wall has been raised in height by a minimum of around 
1.0m using both brickwork and random coursed stone walling.  There are significant cracks at 
various locations to the masonry wall. 

Within the vicinity of the Metro Bridge River Piers, the masonry wall is interrupted by a steel 
sheet piled wall with concrete capping beam presumably constructed at the same time as the 
new bridge.  There is general surface corrosion but not to any extent where the capacity of the 
wall is likely to be reduced.  There is no evidence to suggest any repairs or damage. 

Upstream of this area, which is outside the scope of this study report, the masonry wall has 
been constructed to a much lower height consisting of a concrete wall constructed on top of 
the original masonry. 
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Figure 2-1: Quay Wall Collapse 

 
 

2.2.2 TS Flamingo to High Level Bridge  

This portion of the quay wall extends from TS Flamingo past the site of Brett Oils to the High 
Level Bridge.  It consists of a Stone masonry gravity wall approximately 160m in length, which 
then changes to a steel sheet piled wall for approx 80m before reverting back to a masonry 
wall under the High Level Bridge.  

Figure 2-2: Brett Oils Stone Masonry and Sheet Piled Wall 

 
 

The wall adjacent to the TS Flamingo is a gravity masonry wall, which has been raised by 1m.  
A single storey brick faced building is located to adjacent the wall.  The adjoining Brett's Oils 
site downstream, which is a redundant industrial complex, consists of various buildings parts 
of which are either constructed adjacent to the river wall or on top of the original quay wall.  

The majority of the wall has been raised by up to 2.25m above the original gravity masonry 
wall.  This raising is by means of a concrete capping approx 750mm high on brick faced walls 
maximum 1.50m high.  Joints in the wall above the water line were open and stone facings 
were missing.  Vertical cracks were evident along the originally constructed wall.  There are 
infills in the wall face suggesting many openings have been blocked off which could explain 
the vertical cracking. 

The 'U' section steel sheet piles have a concrete capping beam and are believed to form a 
cantilevered wall with no evidence of anchor ties near the top.  The area behind the sheet 
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piled quay wall is level with no buildings or obstructions.  There is general surface corrosion 
but not to any extent whereby the capacity of the wall is likely to be reduced.  There is no 
evidence to suggest any repairs or damage.  The section of quay wall below the High Level 
Bridge is a gravity masonry wall with some open joints and missing stone facings. 

2.2.3 High Level Bridge to Swing Bridge 

The stone masonry gravity wall extends for some 75m in length between the two bridges.  The 
wall is not straight but follows the line of various original buildings, which front the river.  Some 
of these buildings have walkways that partly cantilever from the quay wall and there are steps 
down to the river accessed by a passage.   

Vertical timber fenders with probably a masonry stone/concrete wall behind protect one part of 
the quay wall.  Parts of the wall have been extended in height and there are areas of infill 
masonry and random coursing.  The masonry walls are mainly of individual lengths with 
cracking both vertical and diagonal having joints above the water line open and stone facings 
missing in places.  Parts show previous signs of settlement/collapse and subsequent 
rebuilding.  There are openings for drainage.  This stretch of wall is noted to be of 
particular historical interest. 

Figure 2-3: High Level Bridge Stone Masonry Gravity Wall 

 
 

2.2.4 Swing Bridge to Tyne Bridge (Hillgate Quay - West Side) 

This section extends for approximately 95m and comprises a timber quay structure consisting 
of square posts supporting joists and a decking surface.  The posts and beams are braced in 
both directions and between the frames.  The actual quay walls are of 'U' section type steel 
sheet piles and appear to be anchored. 

There is deterioration in the timber structure with a number of diagonal bracings, which either 
have broken or have little remaining structural capacity.  Various posts and horizontal beams 
also have significant loss of section.  The timber quay edge shows damage but the decking 
appears to be overall in a reasonable condition. 

The timber structure is built out into the river from the sheet piled quay wall.  Although the view 
of this steel sheet piled wall was limited, there is general surface corrosion but not to an extent 
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where the capacity of the wall is likely to be reduced.  A closer look was not possible to 
determine any repairs, replacement or damage to the sheet piles or horizontal walings. 

Figure 2-4: Hillgate Timber Quay  

 
 

2.2.5 Tyne Bridge to HMS Calliope site (Hillgate Quay - East Side) 

The Timber Hillgate Quay West side and the Hillgate Quay East Side are separated by approx 
95 metres of masonry gravity wall.  The foundations to the Tyne Bridge extend towards the 
Quays around mid length of this section of wall.  Records indicate the foundations are of 
cylindrical metal piles with secondary piles.   

Figure 2-5: Hillgate Quay (East Side) Masonry Gravity Wall 

 
 

The wall comprises a front face of coursed masonry blocks with mass concrete backing.  
Modifications were required in 1951 to support a travelling crane (now removed) following 
differential settlement of the rails behind the wall.  There are a series of vertical cracks through 
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the masonry blocks along its length, which extend full height.  There are no signs to show the 
wall has moved outwards.  Vertical timber fenders remain and are in reasonable condition. 

The Hillgate Concrete Quay extends approximately 135m and comprises reinforced concrete 
piles with associated frames and bracing supporting a reinforced concrete deck.  The quay 
walls themselves are of 'U' section steel sheet piles anchored by steel tie rods into anchor 
blocks set in the ground behind. 

2.2.6 HMS Calliope Site 

The gravity stone masonry wall extends for approximately 280m.  There is misalignment and 
settlement of the wall plus movement of the ground behind sections of the quay wall.  For 
approx 35m, the wall at the downstream end of the section has moved outwards.  The original 
wall has been raised by approx 900mm in concrete and brick along the majority of its length. 

Figure 2-6: HMS Calliope Misalignment and Settlement 

 
 

2.2.7 Baltic Square Site 

An anchored steel sheet pile wall with concrete capping beams adjacent to the Gateshead 
Millennium Bridge, which extends for about 100m, has been constructed recently, replacing 
the original Quay wall. 

2.2.8 BALTIC Centre for Contemporary Art to the South Shore Road Car Park 

This section consists of approx 150m of steel sheet piled wall with an additional 10m of 
concrete quay wall fronting the BALTIC Centre.  The sheet piles are of 'U' section and there 
was no evidence that tie rods anchor the wall.  The walls are capped with deep reinforced 
concrete beams approx 1.50m in height, which in parts have the remains of timber fendering 
and fixings.  The concrete river wall to the Baltic building supports part of the superstructure of 
the refurbished building, the original foundations of which date back to the 1940's. 
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Figure 2-7: Baltic Centre Steel Sheet Piled and Concrete Wall 

 
 

2.2.9 Quay Wall Bordering Jurys Inn (under construction) South Shore Road 

This section is approx 100m in length comprising both steel sheet piles and gravity masonry 
walls.  The piles are of 'U' section with no tie rods.  The walls are capped with a deep 
reinforced concrete beam approximately 1.50m in height, which in parts has the remains of 
timber fendering and fixings.  The gravity stone masonry wall has been constructed with its top 
level the same as the soffit of the adjoining sheet pile wall capping beam but has a masonry 
wall set further back 1.50m high, which gives a continuing same level.  The wall shows 
diagonal as well as vertical cracks, and open joints.  The site contractor confirmed remedial 
works were required to the river wall as part of the permission to redevelop the site.  At the 
time of inspection, no remedial works had been undertaken. 

2.2.10 Jurys Inn (under construction) to Trident UK 

This section comprises approximately 250m of stone masonry gravity quay wall raised by a 
brick retaining wall of between 1.0m to 1.50m in height to suit ground levels behind.  Part of 
the quay wall adjacent the Trident Building has this raised section of wall constructed 
separately and set back from the main quay wall. 

The original stone wall shows diagonal as well as vertical cracks and open joints.  There are 
small areas where bricks and facing stones are missing.  The quay wall fronts several small 
industrial units including Sterling House, an MOT Centre, Northeast Aluminium, and Trident 
(UK) Ltd. 
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Figure 2-8: Trident UK Stone Masonry Gravity Quay and Brick Wall 

 
 

2.3 Condition Summary 

The condition of the quay walls are provided in the form of a 'rating' from one to five, and is a 
reflection of any signs of 'obvious' structural problems identified during the surveys.  The 
Environment Agency's Condition Assessment Manual (EACAM) provide the basis for this 
scoring system.  The condition rating given is determined on the visual inspection during the 
visual survey only, focussing on obvious signs of structural defect (e.g. slippage, cracking and 
poor maintenance).  Table 2-1 provides a summary of the EACAM condition rating allocations 
along the quays. 

Table 2-1: Gateshead Quays Condition Ratings 

Gateshead Quays Location Condition 
rating 

Condition Condition Description 

Queen Elizabeth II Metro Bridge 
to TS Flamingo 

5 Very Poor Completely failed and 
derelict  

TS Flamingo to High Level Bridge 3 Fair Some cause for concern.  
Requires careful monitoring  

High Level  Bridge to Swing 
Bridge 

3 Fair Some cause for concern.  
Requires careful monitoring  

Swing Bridge to Tyne Bridge 
Hillgate Quay - West Side 

3 Fair Some cause for concern.  
Requires careful monitoring 

Tyne Bridge to HMS Calliope site: 
Masonry Walls 
Hillgate Quay - East Side 

 
3 
3 

 
Fair 
Fair 

 
Some cause for concern. 
Requires careful monitoring 

Baltic Square 1 Very Good Fully serviceable  
BALTIC Centre to the car Park 1 Very Good Fully serviceable  
Jurys Inn (under construction) 3 Fair Some cause for concern.  

Requires careful monitoring.  
Remedial works to be 
undertaken by Developer 

Jurys Inn (under construction) to 
Trident UK 

3 Fair Some cause for concern.  
Requires careful monitoring 

 

Stone Masonry Wall 

Brick Wall 
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3 Condition Recommendations 

3.1 Queen Elizabeth II Metro Bridge to TS Flamingo 

A portion of the wall has already collapsed and there is sufficient evidence to suggest further 
failures of this masonry gravity wall will occur in the future.  The adjacent embankment shows 
no sign of movement but the ground under the footpath has slipped along with the wall.  
Reasons for the failure may be attributed to the raising of the height of the original wall, 
insufficient drainage behind, and general deterioration of the mortar joints. 

It is recommended that the existing security fencing surrounding the area, which has already 
collapsed, be extended to cordon off the whole length of the masonry wall. 

Surcharge loading should be limited.  No additional loading should be imposed within a 
distance of 6.50m from the wall capping.  Any redevelopment would require piled foundations 
and the type of pile and driving would need to take into account the nature of the quay walls. 

Options for remedial works are: 

1. New Quay wall 

Installation of a steel sheet piled wall in front of the existing masonry wall, with ground 
anchors at above high tide level with suitable steel walings to the inside face, a 
concrete capping beam, and hand railing above.  The existing masonry wall would be 
left in place and the void between the new and existing wall backfilled with a suitable 
granular material, i.e. single sized gravel or other self compacting material.  Any such 
wall would be designed to accept impact loads and designed surcharge loadings.  
Corrosion protection would enable a design life of minimum 60 years. 
For the sheet piled option based on a cost per metre of £9,030 and a wall length of 
200m these are estimated to be in the region of £1,806,000.  This figure includes for 
all associated charges including fees.  

 
2. Retain the existing masonry wall 

This option would involve rebuilding the collapsed length of wall plus repairs to the 
existing masonry including cleaning, partly rebuilding, replacing missing stonework 
and repointing of the joints.  To provide improved structural stability to the wall it may 
require a series of ground anchors with header plates.  To reduce the loading on the 
wall, the height could be lowered to its original designed level but ground anchors, 
although to a lesser extent, may still be required as the wall has already either failed 
or showing early signs of impending failure.  Remedial works to the masonry would 
extend below the existing silt/bed level adjacent the wall. 
The important advantage of this option is that it would retain the character of the 
original quay walls beneficial to maintaining the historic fabric of the wall which is 
located with the Conservation Area.  However, surcharge loading would most likely be 
limited and therefore no additional loading should be imposed within a distance of 
approximately 6.50m from the capping.  It is recommended for this option that the 
allowable surcharge load should be verified by further investigative works to 
determine the foundation depths and size.  Investigative works should also be carried 
out prior to any further remedial works and/or replacement. 
To repair, with the addition of ground anchors, and with the wall in its present 
condition, estimated costs are likely to be in the region of £817,000 to £1,118,000.  
This will be dependent on the spacing of ground anchors confirmed by structural 
analysis and excavations to determine the foundation depth and size.  Further 
deterioration of the quay wall, including collapse, would escalate this figure. 
To assess the residual life of the existing sheet piled wall in the absence of any as 
built drawings, tests would be required to determine the thickness of the steel section, 
the toe level confirmed by Magnetometry survey or by similar proven methods.  
Excavations to determine the size, length and angle of the ground anchorages would 
also be necessary. 
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3.2 TS Flamingo to High Level Bridge  

Options for remedial works are as follows: 

1. Sheet Piled Wall 
The sheet piled wall visible is subject to general surface corrosion with no significant 
loss of thickness to the steel section.  There is no damage or signs of repair to the 
sheet piles.  The overall condition is such that the design capacity should not have 
reduced.  However, the thickness of the pile section together with its overall 
dimensions should be obtained from further testing including confirmation of the toe 
level by Magnetometry survey or similar proven methods to assess its structural 
capability.  The lack of evidence of anchors suggests a cantilevered wall. 
It is recommended that testing be carried out to determine the pile section in order to 
assess its residual life and its capability as a cantilevered wall.  The introduction of 
ground anchors may be the required option should the wall either not meet current 
design standards in respect of design loadings or not meet a reasonable residual 
design life. 
Surcharge loading should be limited and no additional loading should be imposed 
within a distance of 6.50m from the wall capping until the capability of the existing wall 
is determined.  Any redevelopment would require piled foundations and the type of 
pile and driving would need to take into account the nature of the quay walls. 
The costs of installing ground anchors and walings to the buried face may be in the 
region of £4,300 per metre length of wall.  For an 80m length of wall, this would be 
£344,000. 

 
2. Gravity Masonry Walls 

This option would be beneficial to maintaining the historic fabric of the wall which is 
located within a Conservation Area.  
To maintain the wall and extend its current life will require remedial works comprising 
cleaning, partial rebuilding as and where necessary, replacing missing stonework and 
repointing of the joints.  Remedial works to the masonry would need to extend below 
the existing silt/bed level adjacent the wall.  Overall stability will require to be 
confirmed by structural analysis with excavations to determine the foundation depths 
and widths.  Costs are estimated to be in the region of £258,000 to £344,000. 
The majority of the wall has been raised above its original level by up to 2.25m 
particularly to adjacent Brett Oils site.  To maintain structural stability may require the 
wall to be lowered to its original historic levels or additional strengthening in the form 
of ground anchors.  The associated costs are likely to be in the region of £3,400 per 
metre of wall, which will add £550,400 to the costs of any remedial works. 

      Surcharge loading should be limited.  No additional loading should then be imposed at 
ground level within a distance of approximately 6.50m from the capping.  However, 
further investigative works to determine the foundation depths and size should verify 
the allowable surcharge load. 

3.3 High Level Bridge to Swing Bridge 

This stretch of wall is noted to be of particular historical interest and therefore any work to be 
carried out including remedial works, should as much as possible, ensure continued structural 
stability, sympathetic to the original construction. 

To maintain the wall and extend its current life will require remedial works comprising 
cleaning, partial rebuilding, replacing missing stonework and repointing of the joints.  
Remedial works to the masonry would extend to below the existing silt/bed level adjacent the 
wall.  The timber fenders will need to be removed to ascertain the condition of the wall and put 
back or renewed as necessary. 

Where the wall is interrupted by steps down to the river, the wall could be rebuilt by removing 
the staircase to provide a continuous quay wall with the void behind being filled in to a suitable 
level to provide lateral support to the existing side walls to the stairs.  Additional foundations 



 

 
 

 
2011s5060 - Gateshead Quays Wall Condition Survey and Climate Change Adaptation Strategy.doc 12 

 

may be required depending on further investigations to support the additional fill.  However, 
these steps mark the edges of medieval burgage plots and give the section of wall character 
and therefore alternative designs should be considered to retain the existing features, 
including provision of ground anchors and part rebuilding. 

As with all ground work affecting the original quay walls, impact on buried archaeological 
remains would need to be monitored by an archaeologist.  Areas of the river wall will be 
required to be recorded beforehand and works monitored by an archaeologist as a watching 
brief.  There are wrecks of timber boats visible at low tide and similarly these would require 
recording should they be needed to be removed. 

Where portions of the wall show previous signs of settlement/collapse these should be rebuilt.  
The existing buildings are presumed to be sat on piles, condition unknown, but include some 
loading supported by the quay wall.   

The overall condition of this length of quay wall suggests remedial works are required to 
extend its current life.  The option to provide a sheet piled wall would be difficult because of 
existing buildings fronting the river and objections on the grounds of historic interest. 

No additional loading should be imposed within a distance of approximately 6.50m from the 
wall capping.  Any redevelopment would require piled foundations and the type of pile and 
driving would need to take into account the nature of the quay walls.  It is unclear at this stage 
as to the actual foundations of the existing buildings fronting the quays. 

Costs for remedial works for this length of wall are uncertain but for general works, this would 
be in the region of £86,000 to £103,200.  Overall stability of the masonry wall will require to be 
confirmed by structural analysis with excavations to determine the foundation depths and size.  
This will enable residual life to be assessed. 

3.4 Swing Bridge to Tyne Bridge (Hillgate Quay - West Side) 

Records indicate that considerable repair works to the timber piles, bracings, beams and 
decking were carried out during 1995/96.   

From the survey, it is noticeable that further deterioration of the timber structure would appear 
to have taken place since, especially to some timber bracings.  Provided no additional loading 
is imposed on the timber deck, i.e. loading is restricted to pedestrian traffic only and the quay 
is not used as originally intended, there is sufficient bracing members available to enable 
overall structural stability.  It is noted that an area adjacent is used for car parking and security 
fencing is in place to part of the quay wall secured to the existing hand railing.  Vehicular traffic 
should be restricted from using the timber decking until a further detailed survey is undertaken 
to assess any further remedial/strengthening works, which may be required and the maximum 
safe loading assessed.  At this stage, it is not possible to determine the residual life of the 
timber quay or provide an estimate of costs for remedial works. 

In general, the surface corrosion to the sheet piles is not to an extent where the capacity of the 
wall will be reduced.  Normally the sheet piled wall will have been constructed in front of the 
original masonry wall, which it replaced. 

To assess the residual life of the piles, tests would be required to determine the thickness of 
the steel section, the toe level confirmed by Magnetometry survey or by similar proven 
methods.  Excavations to determine the size, length and angle of any anchorage tie rods and 
blocks would also be necessary. 

Any additional loading onto the sheet piles should be restricted until further tests are carried 
out to prove their design capability.  Surcharge loading should be limited.  No additional 
loading should then be imposed at ground level within a distance of approximately 6.50m from 
the capping.  However, further investigative works to determine the foundation depths and 
size should verify the allowable surcharge load. 

Costs for remedial works could not be assessed at this stage for the timber quay structure 
until a further close examination is carried out to each timber member.  Redevelopment 
utilising the timber platform would be restricted by virtue of its construction and the need for 
continued maintenance. 
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3.5 Tyne Bridge to HMS Calliope Site (Hillgate Quay - East Side) 

Reference is made to a report dated 15 June 2007 prepared by Gateshead Transport & 
Highways to describe the structural forms of the existing Hillgate Quay, Gateshead, and the 
effect they may have on the development potential of the site including recommendations for 
further work to reduce engineering risks affecting any future developments.  This is attached in 
Appendix C. 

It was not possible during the survey to make a close up examination of the reinforced 
concrete piles, concrete bracings or the concrete deck and therefore no assessment as to the 
condition of the concrete could be made.  Similarly, the rear steel sheet piled wall could not be 
examined. 

To assess the residual life of the steel sheet piles, tests would be required to determine the 
thickness of the steel section, the toe level confirmed by Magnetometry survey or by similar 
proven methods.  Excavations to determine the size, length and angle of the anchorage tie 
rods and blocks would also be necessary.  A detailed inspection of the concrete piles, 
bracings and deck should be undertaken to determine any deterioration. 

Any additional loading onto the sheet piles and concrete structures should be restricted until 
further tests are carried out to prove their design capability, design life and a programme of 
maintenance/inspection is put in place to ensure continued structural stability. 

The masonry gravity wall requires remedial works to the cracks in the wall.  These should be 
cleaned out and sealed by pressure grouting. 

Surcharge loading should be limited and no additional loading should be imposed within a 
distance of 6.50m from the wall capping.  Future redevelopment within 6.5m would require 
piled foundations and the type of pile and driving would need to take into account the nature of 
the quay walls. 

Costs for remedial works could not be assessed at this stage for the concrete quays until 
further close examination and testing of the concrete are carried out.  Redevelopment utilising 
the existing concrete platform would be restricted by virtue of its construction.  For the 
masonry wall remedial works would be in the region of £53,800 

3.6 HMS Calliope Site 

Reference is made to a report dated 15 June 2007 prepared by Gateshead Transport & 
Highways to describe the structural forms of the existing Hillgate Quay, Gateshead, and the 
effect the structural forms may have on the development potential of the site and 
recommendations for further work to reduce engineering risks affecting any future 
developments.  This is attached in Appendix C. 

It is recommended that this length of gravity stone masonry wall be either completely rebuilt or 
replaced.  An application by the owners of the site has recently been made for a new steel 
sheet piled quay wall to be constructed from the east side of the Hillgate Quays to the 
Millennium Bridge Site.  It is understood that the new sheet piles will abut those existing to the 
Millennium Bridge and the Hillgate Quay.  Consideration should be made in the design for the 
new wall where this abuts the existing to ensure compatibility of designs. 

Future development of this site would have to take into account the designed surcharge 
loading and the design method used for the new quay wall. 

3.7 Baltic Square 

The sheet piled quay wall is comparatively new and is owned and maintained by Gateshead 
Council.  The sheet piled wall visible is subject to general surface corrosion with no loss of 
thickness to the steel section.  There is no apparent damage or signs of repair to the sheet 
piles.  The overall condition suggests the design capacity should not have reduced.  At the 
time of inspection no remedial works were identified. 
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3.8 BALTIC Centre for Contemporary Art to the South Shore Road Car park  

The sheet piled quay wall is comparatively new.  A statement from the owners should be 
sought indicating the design life of the steel sheet piled wall and the reinforced concrete wall.  
Their programme of maintenance and inspection works together with copies of inspection 
reports to date should also be provided. 

The sheet piled wall visible is subject to general surface corrosion with no loss of thickness to 
the steel section.  There is no apparent damage or signs of repair to the sheet piles.  The 
overall condition suggests the design capacity should not have reduced. 

The concrete quay wall as seen suggest it is in good condition with no apparent damage or 
signs of repairs.  At the time of inspection no remedial works were identified. 

3.9 Quay Wall bordering Jurys Inn (under construction), South Shore Road 

As part of planning permission for redevelopment of the site, remedial works are to be carried 
out to the gravity masonry walls to ensure structural stability.  This is to include rebuilding the 
wall in parts, replacing missing stonework, and repointing of the joints.  Parts of the quay wall 
raised in height with concrete are to be rebuilt.  An existing wall set back from the Quay wall is 
also to be subjected to remedial works to form a continuous quay wall to this site.  

The works as described above required those areas of the old stone river wall to be recorded 
by Archaeologists before any work proceeded. 

The steel sheet piles show surface corrosion but not to such an extent where the capacity of 
the wall will be reduced.  The sheet piled wall may have been constructed in front of the 
original masonry wall, which it replaced. 

To assess the residual life of the piles, tests would be required to determine the thickness of 
the steel section and have the toe level confirmed by Magnetometry survey or by similar 
proven methods.  The survey suggests that the wall is cantilevered dependent solely upon 
penetration into the ground for their support and fixity of the toe and therefore these tests are 
recommended. 

3.10 Jurys Inn (under construction) to Trident UK 

To maintain the wall and extend its current life will require remedial works comprising 
cleaning, partial rebuilding, replacing missing stonework and repointing of the joints.  These 
works would extend below the existing silt/bed level adjacent the wall.  As the masonry gravity 
quay wall has been raised in height by between 1.0m and 1.50m and the ground behind 
raised to suit, the overall stability requires to be confirmed by structural analysis with 
excavations to determine foundation depths and sizes. 

It is recommended that this work is undertaken as soon as possible. 

No additional loading should be imposed within a distance of 6.50m from the wall capping.  
Any redevelopment would require a piled foundation and the type of pile and driving would 
need to take into account the nature of the quay walls.  The costs for remedial works are 
estimated to be in the region of £1,720 per metre of quay wall, which will add £430,000 to the 
costs of any remedial works. 

3.11 Costing Summary 

The sections below provide a summary of the costings highlighted above.  Costings have 
been calculated to include: 

 Preliminaries,  
 Design fees (12% to cover design fees, approvals, planning etc) 
 60% optimum bias 
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3.11.1 Repair and Rebuild Costs 

Table 3-1 summarises the recommendation and costs discussed above. 
Table 3-1: Gateshead Quays Condition Recommendations 

Gateshead Quay Location Recommendation Costs 

Queen Elizabeth II Metro Bridge 
to TS Flamingo 

New Quay Wall £1,806,000 
Retain the existing masonry 
wall 

£817,000 to £1,118,000 

TS Flamingo to High Level Bridge Sheet Piled Walls £344,000 
Gravity Masonry Walls £258,000 to £602,000 

High Level Bridge to Swing 
Bridge 

Remedial works £86,000 to £103,200 

Swing Bridge to Tyne Bridge 
Hillgate Quay West 

 
Remedial works 

 
Unknown 

Tyne Bridge to HMS Calliope site 
Masonry Wall 
Hillgate Quay East 

 
Remedial works 
Remedial works 

 
£53,800 
Unknown 

HMS Calliope site New sheet piles Unknown 
Baltic Square No remedial works required £0 
BALTIC Centre to the car Park No remedial works required £0 
Jurys Inn (under construction) Remedial works Unknown 
Jurys Inn (under construction) to 
Trident UK 

Remedial works £430,000 

Costings reported above have been calculated to include preliminaries, design fees (12% to 
cover design fees, approvals, planning etc) and a 60% optimum bias  

 

3.11.2 Maintenance Costs 

Normally a five-year maintenance cycle in respect of sheet pile and concrete structures and a 
one-yearly cycle for masonry structures are applicable to check the following: 

 Physical changes since previous inspection 
 General condition of concrete 
 Visual inspection of ground anchor caps   
 Condition of sheet piles 
 General condition of timber fenders  
 General condition of concrete capping beams  

 
The maintenance costs cannot take account of any unknown changes in legislation and any 
changes in use on either side of the wall, or changes in foreshore or backfill conditions and 
levels.  In addition, maintenance costs cannot take into account of any accidental damage that 
may be caused by third party damage. 

Generally with sheet piles corrosion rates will require regular checking towards the end of their 
life, assumed to be 60-years.  Ground anchor condition should be investigated towards the 
end of their life, assumed to be 60-years.  It may well be the ground anchors are corroded to 
the point where they require replacement before 60-years but the sheet pile structure may still 
be serviceable.  In this case, it may be feasible to install new ground anchors through the 
existing wall and achieve the desired extension of life in the wall.  Should both the sheet piles 
and ground anchors are at or near the end of their life then the cheapest solution will probably 
be to drive new sheet piling in front of the existing face of the wall using new ground anchors 
and walings to stabilise the new wall. 
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For the concrete capping the main maintenance item will be cutting out and replacement of 
the joint sealant.  Sealants are usually only guaranteed between 5 and 10-years life but they 
often exceed the guaranteed life with the actual performance dependant on the care taken in 
preparation of the joints before application of the sealant and applying to the correct 
dimensions that are recommended by the manufacturer. 

The life expectancy of a masonry wall can vary considerably.  Any changes in loading and 
drainage behind the wall can lead to displacement and eventual failure.  Timber raft and 
timber piled foundations will be buried and kept wet.  Generally, they do not degrade much at 
all and it may be assumed the original timber foundations remain intact.  General maintenance 
will be to replace missing stone facings and grout up open joints.  Works to the capping 
beams are as mentioned for the sheet piled walls. 

Apart from signs of structural stress, carbonation of the concrete may be occurring in which 
case there is a risk of spalling of the concrete.  Although there was no evidence of rust stains 
on the wall face, it would be prudent to carry out such tests at the next 5-year inspection. 
Table 3-2: Maintenance Costs 

Gateshead Quay 
Locations 

Wall 
Construction 

Approx 
Wall 
Length 

Inspection 
Period 
(yrs) 

Inspection 
Costs 

Avg Yearly 
Maintenance 
Costs 

Queen Elizabeth 
II Metro Bridge to 
TS Flamingo 

Masonry 200m 1 £3,000 £20,000 

TS Flamingo to 
High Level Bridge 

Masonry & 
Sheet Pile 

240m 1/5 £3,000 - 
£4,500 

£18,000 

High Level Bridge 
to Swing Bridge 

Masonry 75m 1 £3,000 £7,500 

Swing Bridge to 
Tyne Bridge 

Sheet Pile & 
Timber Quay 

95m 5 £4,500 £2,000 

Tyne Bridge to 
HMS Calliope site 

Masonry               
Sheet Pile & 
Concrete 
Quay 

 95m 
135m 

5 
5 

£4,500 £2,000 

HMS Calliope site Sheet Piles 280m 5 £4,500 £2,000 
Gateshead 
Millennium Bridge 

Sheet Piles 100m 5 £4,500 £2,000 

BALTIC Centre to 
the car Park 

Sheet 
Piles/Conc 
Wall 

160m 5 £4,500 £2,000 

Jurys Inn (under 
construction) 

Masonry 100m 1 £3,000 £10,000 

Jurys Inn (under 
construction) to 
Trident UK 

Masonry 250m 1 £3,000 £25,000 
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4 Flood Risk 

4.1 Introduction 

The risk of flooding to Gateshead's Urban Core has been assessed strategically during the 
Gateshead level 1 / Level 2 Strategic Flood Risk Assessments (L1 / L2 SFRAs) and the 
Newcastle / Gateshead Surface Water Management Plan (SWMP). 

The L1 SFRA collected and reviewed all currently available flood risk information.  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 model is based on the combined River Tyne and Derwent2 and the River Team3 
HEC-RAS models with a new linked TUFLOW model to represent the urban domain.  The tidal 
scenarios along the River Tyne were based on the latest Environment Agency (February 
2011) coastal extreme events for a point offshore from Tynemouth.   

The Environment Agency also provided surveyed spot heights along the River Tyne.  Maltby 
Land Surveys LTD surveyed those supplied along the Gateshead Quays area in January 2004 
as part of the Environment Agency's Tyne and Derwent Flood Mapping Study. 

Gateshead and Newcastle City Council are also currently preparing a joint 
Newcastle/Gateshead SWMP, which is assessing the risk associated with surface water 
flooding.  Gateshead's Urban Core 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.     

4.2 Tidal Risk along the Quays 

By transferring these extreme coastal levels at Tynemouth into the L2 model, peak water 
levels for a range of flood events have been estimated along the Gateshead Quays as 
illustrated in Table 4-1.  Table 4-1 also provides spot heights (min and max) were available 
along the quay walls.  Figure D-1 illustrates the current and future modelled tidal flood risk 
within the study area.  The figure is located at the back of this report. 

Table 4-1 shows that the Gateshead Quays from Queen Elizabeth II Metro Bridge to Jurys Inn 
(Under Construction) is not at risk of overtopping during the 1 in 200, 1000 and 200-year plus 
50 years climate change (2050) tidal events.   

The area around Trident UK is however at risk during the 1 in 200-years plus 50 years climate 
change (2050) tidal event.  There are some stretches were there is little freeboard between 
the height of the quay wall and peak water levels.  During the 1 in 200-year tidal event, when 
climate change is factored in over the next 100-years (to the year 2100), there are two key 
locations where the tidal level would overtop the quay walls.  These include the Queen 
Elizabeth II Metro Bridge to the Tyne Bridge (Figure 4-1) and the BALTIC Centre to Trident UK 
(Figure 4-2). 

 

 

                                                      
2 Environment Agency (2005) Rivers Tyne and Derwent Flood Mapping Study 
3 Environment Agency (2000) River Team Section 105 Study - Phase 2 



 

 
 

 
2011s5060 - Gateshead Quays Wall Condition Survey and Climate Change Adaptation Strategy.doc 18 

 

Table 4-1: Gateshead Level 2 SFRA Spot Heights and Tidal Levels* 

Gateshead Quay Location Average 
Quay Height 
(mAOD) 

Peak Tidal Level (mAOD) 

200-year 1000-
year 

200-year 
2050 

200-year 
2100 

Queen Elizabeth II Metro 
Bridge to TS Flamingo 

5.73 - 4.59 3.98 4.23 4.28 4.92 

TS Flamingo to High Level 
Bridge 

4.57 - 5.16 3.98 4.23 4.28 4.92 

High Level Bridge to Swing 
Bridge 

Unknown 3.98 4.23 4.28 4.92 

Swing Bridge to Tyne Bridge 4.84 - 4.95 3.98 4.23 4.28 4.92 
Tyne Bridge to HMS Calliope 
site 

4.90 - 5.30 3.97 4.22 4.27 4.90 

HMS Calliope site 5.45 - 5.79 3.97 4.22 4.27 4.90 
Baltic Square 5.13 - 5.53 3.97 4.22 4.27 4.90 
BALTIC Centre to the car 
Park 

4.86 - 6.16 3.97 4.22 4.27 4.90 

Jurys Inn (under 
construction)  

4.93 - 5.86 3.97 4.22 4.28 4.90 

Jurys Inn (under 
construction) to Trident UK 

4.24 - 5.86 3.98 4.22 4.28 4.91 

* The current climate change projects are based on UK Climate Projections 2002 (UKIP02) provided in PPS25.  
The Environment Agency have recently released a new climate change advice note4, which uses the latest science 
from UK Climate Projections 2009 (UKCP09) which has not been used and as such the current levels presented 
maybe superseded by the new advice. 

 

 

Figure 4-1: Queen Elizabeth II 

Metro Bridge to the Tyne 

Bridge Flood Depths 

 

Only the area directly adjacent to the 
quays wall is at risk.  Behind the car 
park and Pipewellgate, the land rises 
steeply limiting the extent of flooding.  
Depths are expected to be low, below 
0.5m.  Although protected from the 
front, floodwater does flow along 
Pipewellgate potential flooding 
properties between High Level Bridge 
and the Swing Bridge.  These 
properties could have basement 
levels. 

Quay walls are 600mm above the 1 in 
200-year tidal event.  The walls are 
however around 300mm below the 1 
in 200-year tidal event when 100 
years climate change is included. 

© Crown copyright and database rights 2011 Ordnance Survey 
Gateshead Council 100019132 

                                                      
4 Environment Agency (2011) Adapting to Climate Change: Advice for Flood and Coastal Erosion Risk Management 
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Figure 4-2: BALTIC Centre to 

Trident UK Flood Depths 

 

Those properties directly adjacent to 
the River Tyne (including an MOT 
Centre, Northeast Aluminium, and 
Trident (UK) Ltd) are at risk during the 
1 in 200-year tidal event when 100 
years climate change is included.  

South of South Shore Road, land 
rises quickly limiting the extent of 
flooding.  Depths could reach up to 
1m in sections, with the road forming 
a key flow path.   

Quay walls are only just above the 1 
in 200-year tidal event with very little 
freeboard.  The walls are however in 
parts around 700mm below the 1 in 
200-year tidal event when 100 years 
climate change is included. 

© Crown copyright and database rights 2011 Ordnance Survey 
Gateshead Council 100019132 

4.3 Surface Water Risk along the Quays 

One of the most distinguishing features of the Gateshead Urban Core is the topography.  
From the Quayside, the land rises some 70m to the Town Centre and it continues to rise from 
the northeast to the southwest.  This dramatic change in level has influenced the form and 
character of Gateshead put also plays a large part in surface water flood risk.  

According to the Newcastle/Gateshead SWMP, this area is at risk from surface water flooding 
and localised drainage problems associated with the capacity of the road drainage network.  
There is a need to discharge surface water into the River Tyne, particularly from behind Brett 
Oil’s / Pipewellgate into the River Tyne.  A number of outfalls were identified during the boat 
survey and have been photographed.   

4.4 Flood Risk Management Costs 

As discussed above, there are only two locations where the quay walls have the potential to 
overtop in the future during tidal events when the impacts of climate change are factored in 
over the next 100 years.  There are also a number of locations, where the current freeboard 
between wall height and the potential future tidal level is below 600mm and as such, it may be 
worth increasing or incorporating flood resilience and resistance measures into new 
development to reduce risk. 

Freeboard is the additional height of a structure above design high water to prevent overflow.  
This is used to take into account the uncertainty in modelled water levels.  During new flood 
defence works, 600mm freeboard is usually requested by the Environment Agency to 
represent this uncertainty. 

If the quay walls were increased, it would be preferable to construct any raised floodwall as a 
retaining wall by also raising the height of the ground behind it.  The existing and new 
extension wall design must be checked against the additional surcharge loading – this applies 
to both the sheet piled and more importantly to the masonry walls. 

Heightened walls of reinforced concrete are more suited to sheet piled walls where concrete 
capping beams are provided.  The use of brickwork to construct heightened walls above 

Flood Depths (m)
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masonry gravity walls would require a capping/spreader beam in concrete.  Masonry walls 
may be constructed as an addition to the existing or rebuilt wall using traditional methods to 
integrate with the historic fabric. 

Obviously, with any heightened wall there will be additional works to provide adequate 
drainage behind.  Table 4-2 identifies three potential options.  These do not include costs of 
surface water drainage.  
Table 4-2: Flood Risk Management Options 

Option Cost per m² 25% preliminaries 60% bias 

400mm ashlar masonry wall £1,800 per m² £2,250 per m² £3,600 per m² 
327mm thick brick wall with coping £250 per m² £313 per m² £501 per m² 
300mm reinforced concrete wall £425 per m² £531 per m² £850 per m² 

 

Assuming that Option 1 above were taken forward (£3,600 per m² as worse case), Table 4-3 
provides potential costs associated with raising the quay walls to the 1 in 200 year tidal level 
plus an allowance for climate change over the next 100 years and 600mm freeboard (this is 
around 5.50mAOD to 5.52mAOD along the Quays). 

Filling behind the wall is assumed to be on a prepared sub-base and include a light duty 
paved surface treatment at around £100 per m² including preliminaries (adding 60% becomes 
£160 per m²).  Cost for filling has not been included in Table 4-3. 
Table 4-3: Flood Risk Management Costs 

Gateshead Quay Location Average Additional 
Height required (inc 
600mm freeboard)

5
 

Reach 
Length 

Potential 
Costs 

Queen Elizabeth II Metro Bridge to TS 
Flamingo 

0.36m 200m £259,200 

TS Flamingo to High Level Bridge 0.66m 240m £570,240 
High Level to Swing Bridge Unknown 75m Unknown 
Swing Bridge to Tyne Bridge 0.63m 95m £215,460 
Tyne Bridge to HMS Calliope site 0.40m 135m £194,400 
HMS Calliope site None 280m None 
Baltic Square 0.17m 100m £61,200 
BALTIC Centre to the car Park None 160m None 
Jurys Inn (under construction) 0.11m 100m £39,600 
Jurys Inn (under construction) to 
Trident UK 

0.46m 250m £414,00 

 

 

                                                      
5 Average additional wall height required has been calculated from values in Table 4-1.  Column six minus column 2 

average. 
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5 Asset and Climate Change Adaptation Strategy 

5.1 Introduction 

The quay wall asset and climate change adaptation strategy that is recommended to be 
adopted by Gateshead Council will depend on the current condition of the asset, risk to 
flooding now and in the future, quay wall ownership and potential future development.  As 
such, each reach of the quay wall could have its own tailored strategy influenced by the above 
factors.  Considering how these factors may change over the short, medium to long term, 
there are potentially five scenarios that present themselves, which will influence the type of 
strategy adopted.  Table 5-1 describes these options. 
Table 5-1: Asset and Climate Change Adaptation Strategy Options 

Strategy Option Scenario and Action 

 
A 

There is little or no residual flood risk and the quay wall is in a good condition 
where continued monitoring and maintenance can help sustain the current 
situation into the future. 

 
 

B 

There is a moderate to high residual flood risk, due to a low level of freeboard 
between current wall height and predicted tidal level, but the quay wall is in a 
good condition.  Any improvements will solely be for managing residual risk to 
existing property and infrastructure.  This scenario will lend itself to more of an 
adaptive strategy over the medium to long term, waiting for climate change 
predictions to improve. 

 
C 

There is little or no residual flood risk, with sufficient freeboard, but the quay 
wall is in poor condition due to failure, slips or cracks and there is a need to 
replace or improve the quay walls.  Action may be required in the short term 
depending on the findings of detailed structural surveys. 

 
 
 

D 

There is a moderate to high residual flood risk and the quay wall is in poor 
condition due to failure, slips or cracks.  Further action is required to improve 
the standard of protection and extend the current life of the wall.  There is no 
future development or regeneration planned, so funding will be required from 
the landowner solely for protecting existing property and infrastructure.  Action 
may be required in the short term depending on the findings of detailed 
structural surveys. 

 
 
 

E 

There is a moderate to high residual flood risk and the quay wall is in poor 
condition due to failure, slips or cracks.  Further action is required to improve 
the standard of protection and extent the current life of the wall.  There is the 
potential for future development or regeneration, which could bear the costs.  
Action may be required in the short term depending on the findings of detailed 
structural surveys and whether or not the current risk is acceptable.  However, 
is more likely to lend itself to the medium to long term, as it will depend on 
future development timeframes. 

 

The most obvious and cost effect way forward would be to increase the height of the quay 
walls to reduce residual risks associate with climate change, where there is a short term need 
to repair or replace the quay wall due to its poor condition.  The height of Quay wall required 
would be around 5.50mAOD to 5.52mAOD.  Alternatively, where current risks are low, to 
hold off on any improvements until future development can take these works forward or to 
incorporate flood resilience and resistance measures into new development to help reduce 
residual risk without increasing the height of the wall.  Obviously, the latter would rely on the 
area behind or on the quay wall being developable and that development coming forward in 
the medium to long term.  Both options would also rely on funding as discussed later.  

5.2 Potential Strategy  

The table below proposes a potential asset and climate change adaptation strategy for each 
stretch of quay wall based on the four scenarios above.  The recommended strategy is based 
on the overall condition, flood risk, freeboard, ownership and development potential of that 
stretch.  Figure D-2 illustrates the proposed strategy.  The figure is located at the back of this 
report.   
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Table 5-2: Gateshead Quays Proposed Asset and Climate Change Adaptation Strategy 

Quay Wall Stretch Overall Condition Level of Flood Risk Freeboard Ownership Development Potential Strategy 
Option 

Likely 
Timeframe 

 
1. Queen Elizabeth 
II Metro Bridge to 
TS Flamingo 

Very Poor 

Section has collapsed and 
needs replacing or repairing 

Low 

Wall will overtop with 
climate change, however no 

receptors at risk 

Medium 

600mm above 1 in 200-
year tidal level   

300mm below 100 year 
climate change level 

 

 
Mixed between 

Gateshead 
Council and 

private 

 
No future development 

expected.  Land is 
currently open park and 

car park. 

 
C 

 
Short Term 

 
2. TS Flamingo to 
High Level Bridge 

Fair 

Some improvements 
required but little risk to 

current properties 

Medium - Low 

Wall will overtop with 
climate change with TS 

Flamingo and Brett Oils at 
risk 

Medium 

600mm above 1 in 200-
year tidal level   

300mm below 100 year 
climate change level 

 
Private 

 
Potential redevelopment of 
TS Flamingo and Bret Oils.  

The timeframe for this is 
unknown. 

 
E 

 
Long Term 

Dependent of 
development 

coming forward 
 

 
3. High Level 
Bridge to Swing 
Bridge 

Fair 

Some improvements 
required to extent current 
life but little risk to current 

properties.  Area of 
historical interest.   

Medium - Low 

Wall height has not be 
surveyed.  However, looking 
at the photographs look low 
in sections compared with 

adjoining walls  

Medium - Low 

Wall height has not been 
surveyed.  However, 

looking at the photographs 
look low in sections 

compared with adjoining 
walls 

 

 
Private 

 
Potential redevelopment of 
bars and restaurant along 

the quay frontage. 

 
E 

 
Long Term 

Dependent of 
development 

coming forward 

 
4. Swing Bridge to 
Tyne Bridge 

Fair 

Sheet piles seem to be in 
good condition, although 

signs of corrosion.  Timber 
quay shows signs for 

deterioration. 
 

Low 

Wall will overtop with 
climate change , however 

no receptors at risk 

High - Medium 

800mm above 1 in 200-
year tidal level   

<10mm below 100 year 
climate change level 

 
Gateshead 

Council 

 
Potential redevelopment of 
quayside for commercial 

purposes 

 
E 

 
Long Term 

Dependent of 
development 

coming forward 

 
5. Tyne Bridge to 
HMS Calliope Site 

Unknown 

Was not possible to assess 
wall condition during survey 

Low 

Wall will not overtop during 
tidal climate change events, 
however area could be at 

risk from overtopping 
upstream 

High - Medium 

900mm above 1 in 200-
year tidal level   

<10mm below 100 year 
climate change level 

 

 
Gateshead 

Council 

 
Potential redevelopment of 
quayside for commercial 

purposes 

 
E 

 
Long Term 

Dependent of 
development 

coming forward 
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Quay Wall Stretch Overall Condition Level of Flood Risk Freeboard Ownership Development Potential Strategy 
Option 

Likely 
Timeframe 

 
6. HMS Calliope 
Site 

Poor 

Misalignment and 
settlement observed 

Low 

Wall will not overtop with 
climate change 

High 

1.5m above 1 in 200-year 
tidal level   

600mm above 100 year 
climate change level 

 
Public (Crown 

Owned) 

 
It is unlikely that the HMS 
Calliope site will change 

from its current use in the 
short to medium term 

 

 
C 

 
Short Term 

 
7. Baltic Square 

Very Good 

Sheet piles quay wall is 
comparatively new 

Low 

Wall will not overtop with 
climate change 

High 

1.1m above 1 in 200-year 
tidal level   

500mm above 100 year 
climate change level 

 

 
Gateshead 

Council 

 
Area has already 

undergone redevelopment 

 
A 

 
Long Term 

 
8. BALTIC Centre 
for Contemporary 
Art 

Very Good 

Sheet piles quay wall is 
comparatively new 

Low 

According to the 
Environment Agency's 

ground survey there is small 
spot level which is below the 

100 year climate change 
level 

 

High - Medium 

900mm above 1 in 200-
year tidal level   

<10mm above 100 year 
climate change level 

 
Public 

 
Area has already 

undergone redevelopment 

 
A 

 
Long Term 

 
9. Jurys Inn (under 
construction) 

Fair 

Some improvements 
required to extend its 

current life 

Low 

Wall will not overtop with 
climate change 

High - Medium 

900mm above 1 in 200-
year tidal level   

<10mm above 100 year 
climate change level 

 
Private 

 
Development is underway.  
Quay wall improvements 
should tie in with that in 

front of the Baltic building. 
 

 
E 

 
Short Term 

 
10. Jurys Inn 
(under 
construction)  to 
Trident UK 

Fair 

Some improvements 
required to extent its 

current life 

Medium - Low 

Wall will overtop with 
climate change placing MOT 

Centre, Northeast 
Aluminium and Trident UK 

Ltd at risk 

Low 

300mm above 1 in 200-
year tidal level   

700mm below 100 year 
climate change level 

 

 
Gateshead 

Council 

 
Potential redevelopment of 
the commercial units.  The 

timeframe for this is 
unknown. 

 
E 

 
Long Term 

Dependent of 
development 

coming forward 
 



 

  

 
2011s5060 - Gateshead Quays Wall Condition Survey and Climate Change Adaptation Strategy.doc 24 

 

5.3 Funding 

5.3.1 Introduction 

There are a number of potential challenges faced in implementing any preferred asset and 
climate change adaption strategy for the Gateshead Quays, including funding arrangements, 
timeline for when works are required and the long-term aspiration of the quays area.     

The purpose of this section is to give Gateshead Council an early understanding of alternative 
sources of funding to help them and their partners deliver the quays improvement works.  The 
funding option presented have been developed from the Communities and Local Government 
(CLG) interim guide on securing alternative sources of funding for flood and coastal erosion 
risk management6. 

There are a number of potential types of contributors, listed below, with a partnership 
approach being the most successful: 

1. Contributions from housing developers who will benefit from the proposed works and 
may be in the form of cash or direct construction of a part of the works 

2. Contributions from future developers facilitated by Gateshead Council as the planning 
authority 

3. Contributions from existing beneficiaries such as substantial utilities or businesses in 
areas that will benefit from our proposed works 

4. Contributions from other public funds associated with possible regeneration, economic 
development or other public realm improvements 

5. Contributions in the form of future maintenance liabilities from Gateshead Council or 
other landowners 

6. Contributions to environmental mitigation or enhancement works.  This may be in the 
form of commitments to improve biodiversity or recreation access alongside the 
investment we make 

 

5.3.2 Potential Sources of Funding 

Table 5-3 provides a list of potential funding sources, which has been filtered to provide the 
most relevant and viable to Gateshead Quays improvements.  This table has been extracted 
from the CLG report.  
Table 5-3: Potential Sources of Funding 

Source What is it? Pros Cons Most 
appropriate for 

Grant in aid Funding raised 
through general 
taxation for 
FCERM 
projects 

Large sums 
potentially 
available 

Total amount 
limited each year, 
and prioritised on 
high risk areas with 
significant 
properties at risk 

All types of 
project, large 
and small 

Local Levy Money raised 
from LLFAs for 
additional 
FCERM 
priorities 

LLFA payments 
are compensated 
by central 
government 
grants 

Relatively small 
pot, £30m a year 
across England, 
1/3rd of the total in 
London.  Large 
increases may 
impact on council 
tax.  Needs to 
demonstrate good 
benefit cost ratios 
associated with a 
reduction in risk. 

Topping up 
projects that 
score almost 
100% under the 
new system 

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

Risk Management - an interim guide 
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Source What is it? Pros Cons Most 
appropriate for 

Private 
beneficiary 
investment 

Voluntary 
contributions 
from private 
beneficiaries 
of flood risk 
management.  
Could include 
major, 
businesses, 
landlords, etc. 

Becoming 
Increasingly 
common. 
Potential for multi- 
£million 
contributions 

Can be time 
consuming to 
agree and 
underpin with 
legal  agreements 

Projects that 
deliver tangible 
reductions in 
future risk to 
major business 
interests 

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. 

Large sums could 
potentially be 
raised over time.  
Is flexible: 
authorities can 
adjust spending 
plans to meet 
priorities.  
Developers may be 
supportive as it will 
increase value of 
developments. 

- Long-term 
approaches to 
flood alleviation 
and 
regeneration, 
hand in hand, 
particularly 
climate change 
measures 

S106 (Town 
and 
Country 
Planning Act 
1990) 

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

Can ensure 
specific issues are 
addressed. 

Negotiated 
separately for each 
development. 

To pay for 
defences that 
Specific 
developments 
need in order to 
be safe and so 
acceptable in 
planning terms. 

Council Tax Funds raised 
through taxation 
on local 
householders 

Can raise 
significant sums 
from relatively 
small % increases. 
Can be applied at 
parish, district or 
council level.  Also 
‘special 
items/expenses’ 
can 
be applied in 
defined 
areas (in specific 
circumstances). 

Not popular.  
Significant 
increases will in 
future be subject to 
a requirement to 
hold a referendum. 

Spreading costs 
of the local 
flood risk 
management 
strategy over a 
wide area to 
make the 
impact per 
household 
small 

 

5.3.3 Asset and Climate Change Adaptation Strategy Funding Options 

Considering the nature of work required along Gateshead Quays in the short, medium and 
long term, it is unlikely that either Grant in Aid (GiA) or a Local Levy will be viable as the actual 
level of tidal risk is low.  Removing the condition of the wall from the equation, the quays do 
not overtop during the 1 in 200-year tidal event.  Whilst freeboard is low in some locations, the 
areas that do overtop during the 100 year climate change scenario have little or not properties 
at risk which would warrant public funded improvements.  Therefore, they will rely heavily of 
private sector contributions and/or the riparian owner.   

It will therefore be a requirement of Gateshead Council to assess whether some form of 
Community Infrastructure Levy (CIL) or S106 could be put in pace to fund such schemes.  



 

  

 
2011s5060 - Gateshead Quays Wall Condition Survey and Climate Change Adaptation Strategy.doc 26 

 

Again, this would only be beneficial in those locations where future development is planned.  If 
no future development has been identified, then Gateshead Council may want to allocate or 
start to set aside funds to tackle these issues in the long term.  The exposure of Gateshead 
Council is significant as they are the riparian owner in a number of locations. 

There are two locations, which require action in the short term, the failure between Queen 
Elizabeth II Metro Bridge to TS Flamingo and the slippage at the HMS Calliope Site.  In both 
situations, the land is privately owned and proposals are in place to make these 
improvements.  As a result, the remaining improvements are medium to long term issues. 
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6 Cost Summary and Next Steps 

6.1 Cost Summary 

Table 6-2 below summarises the potential costs associated with maintaining, improving or 
rebuilding sections of the Gateshead Quays.  Without further detailed assessment at this 
stage, some cost could not be identified.  The costs identified to reduce the residual risk of 
tidal flooding are for raising the wall only.  There future development is planned an other 
option would be to incorporate flood resilience and resistance measures into new 
development to help reduce risk without increasing the height of the wall.    
Table 6-1: Gateshead Quays Cost Summary 

Gateshead Quay Locations Quay Wall Condition 
Improvement Costs 

Quay Wall 
Freeboard 
Improvement 
Costs 

Average 
Yearly 
Maintenance 
Costs 

Queen Elizabeth II Metro Bridge 
to TS Flamingo 

£817,000 - £1,806,000 £259,200 £20,000 

TS Flamingo to High Level Bridge £258,000 - £602,000 £570,240 £18,000 
High Level Bridge to Swing 
Bridge 

£86,000 - £103,200 Unknown £7,500 

Swing Bridge to Tyne Bridge Unknown £215,460 £2,000 
Tyne Bridge to HMS Calliope site £53,800 £194,400 £2,000 

HMS Calliope site Unknown None £2,000 
Baltic Square £0 £61,200 £2,000 
BALTIC Centre to the car Park £0 None £2,000 
Jurys Inn (under construction) Unknown £39,600 £10,000 
Jurys Inn (under construction) to 
Trident UK 

£430,000 £414,000 £25,000 

 

Table 6-2 has attributed the costs attributed to private, public and council depending on who 
would be responsible for funding based on land ownerships.  Costs have also been separated 
between short and long term timeframes depending on which strategy option has been 
proposed for that reach.  Average yearly maintenance costs have not been included.   
Table 6-2: Short and Long Term Cost Summary 

Private Council

Short Term
£1,115,800 to 

£2,104,800

Total

£1,115,800 to 

£2,104,800

Total
£2,083,840 to 

£3,434,040

Long Term
£968,040 to 
£1,329,240

Total

£2,221,900 to 

£2,583,100

Total
£1,253,860

Grand Total

£3,337,700 to 

£4,687,900

Public

Total
£0

£0 £0

£0 £1,253,860
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Table 6-2 shows that all short term costs required to improve the condition of the quays are 
associated with privately owned walls.  Gateshead Council costs are linked with potential 
future development and are therefore associated with long term costs.       

6.2 Next Steps 

The findings of this study should be integrated into the Gateshead Council and Newcastle City 
Council joint Core Strategy in order to assess the sustainability and viability of Gateshead 
Quays as a development/regeneration area.  

In order to do this, the study recommends that Gateshead Council use the survey findings and 
the asset and climate change adaptation strategy, to identify private, public and council 
requirements to improve or maintain the structural condition of the quays and those sections 
that may require heightening or resilience and resistance measures to reduce to risk of tidal 
flooding in the future.  Gateshead Council should also identify their preferred funding route, as 
identification and allocation of funds will be required for short/long term improvements and 
ongoing maintenance.  These should be linked future development where proposed. 

Funding will also be required in the short term to finance further investigational work including: 

1. Possible extension of the study area downstream of Trident UK where the river survey 
identified further failures and slippages - see photographs provided in Appendix A 

2. Investigations to assess land drainage behind the quays or those which outfall 
through the quays, which may have contributed to structural damage 

3. Detailed structural analysis (such as Magnetometry survey) and excavations to 
determine the foundation depth and size of the quay walls, thickness of the steel 
sections, toe levels and  size, length and angle of the ground anchorages.  This 
analysis would help verify condition, allowable surcharge loads and costs 

4. Updating the Level 2 SFRA River Tyne model to include the new UKIP09 climate 
change projections.  This update will depended on recommendations from the 
Environment Agency 

5. Masterplanning of the quays frontage if development is planned in the short-medium 
term  
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Appendices 

All Appendices are provided on the digital deliverables CD 

A Photographic Report - 19th May 2011 

B Gateshead Council Planning Application Notices 

C Gateshead Council Historic Drawings, Reports, 
Photographs and Survey 

D Report Figures 
 

Figure D-1: Present Day and Future Tidal Flood Risk 

Figure D-2: Proposed Asset and Climate Change Adaptation Strategy 
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Glossary of Terms 

Terms Definition 

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

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 floodplain 
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 
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 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 
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 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 
Ground Anchors Ground anchoring is used to resist forces by the introduction of corrosion 

protected steel bars embedded in to suitable load bearing strata.  The anchor 
is bonded either to bedrock or soils using a high strength grout. 

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 

Optimism Bias Term used to describe the demonstrated, systematic tendency for project 
appraisers to be overly optimistic about project costs, duration and benefits 

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 

Preliminaries The costs of administering a project and providing general plant, site staff, 
facilities, and site based services and other items not included in the rates for 
carrying out specific items of work 

Magnetometry 
Survey 

A Magnetometer is an instrument for measuring the magnitude and direction of 
a magnetic field. 
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Terms Definition 

Parapet wall A low protective wall (or railing) along the edge of a raised structure. 
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 

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.  

Sheet Pile Formed from rolling sheet metal so as to interlock with other such piles to form 
a structure designed and constructed to resist the lateral pressure of soil 
behind. 

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. 
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Asset Condition - Very Poor
Level of Flood Risk - Low
Freeboard - Medium
Expected Timeframe - Short Term
Strategy Option - C

Asset Condition - Fair
Level of Flood Risk - Medium - Low
Freeboard - Medium
Expected Timeframe - Medium - Long Term
Strategy Option - E

Asset Condition - Fair
Level of Flood Risk - Medium - Low
Freeboard - Medium - Low
Expected Timeframe - Medium - Long Term
Strategy Option - E

Asset Condition - Fair
Level of Flood Risk - Low
Freeboard - Medium - High
Expected Timeframe - Medium - Long Term
Strategy Option - E

Asset Condition - Unknown
Level of Flood Risk - Low
Freeboard - High - Medium
Expected Timeframe - Medium - Long Term
Strategy Option - E

Asset Condition - Poor
Level of Flood Risk - Low
Freeboard - High
Expected Timeframe - Short Term
Strategy Option - C

Asset Condition - Very Good
Level of Flood Risk - Low
Freeboard - High
Expected Timeframe - Long Term
Strategy Option - A

Asset Condition - Very Good
Level of Flood Risk - Low
Freeboard - High - Medium
Expected Timeframe - Long Term
Strategy Option - A

Asset Condition - Fair
Level of Flood Risk - Low
Freeboard - High - Medium
Expected Timeframe - Short Term
Strategy Option - E

Asset Condition - Fair
Level of Flood Risk - Medium - Low
Freeboard - Low
Expected Timeframe - Medium - Long Term
Strategy Option - E

Asset and Climate Change Adaptation Strategy Options
Strategy Option A - There is little or no residual flood risk and the quay
wall is in a good condition where continued monitoring and maintenance
can help sustain the current situation into the future.
Strategy Option B - There is a moderate to high residual flood risk, due to
a low level of freeboard between current wall height and predicted tidal
level, but the quay wall is in a good condition.  Any improvements will
solely be for managing residual risk to existing property and infrastructure.
This scenario will lend itself to more of an adaptive strategy over the
medium to long term, waiting for climate change predictions to improve.
Strategy Option C - There is little or no residual flood risk, with sufficient
freeboard, but the quay wall is in poor condition due to failure, slips or
cracks and there is a need to replace or improve the quay walls.  Action
may be required in the short term depending on the findings of detailed
structural surveys.
Strategy Option D - There is a moderate to high residual flood risk and the
quay wall is in poor condition due to failure, slips or cracks.  Further action
is required to improve the standard of protection and extent the current life
of the wall.  There is no future development or regeneration planned, so
funding will be required from the landowner solely for protecting existing
property and infrastructure.  Action may be required in the short term
depending on the findings of detailed structural surveys.
Strategy Option E - There is a moderate to high residual flood risk and the
quay wall is in poor condition due to failure, slips or cracks.  Further action
is required to improve the standard of protection and extent the current life
of the wall.  There is the potential for future development or regeneration,
which could bear the costs.  Action may be required in the short term
depending on the findings of detailed structural surveys and whether or not
the current risk is acceptable.  However, is more likely to lend itself to the
medium to long term, as it will depend on future development timeframes.
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