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1.1 Terms of Reference 

AECOM has been commissioned by Centro to produce a Flood Risk Assessment (FRA) as part of the work towards 

the Transport and Works Act Order (TWAO) application for powers to construct and operate the Wolverhampton City 

Centre Metro Extension (hereafter referred to as the WCCE).The Scheme is over 1 hectare (ha) in area and is part 

of the long term plans for network expansion to support major regeneration in Wolverhampton City Centre.  The 

WCCE involves extending the existing Metro network and linking Wolverhampton Bus Station and Wolverhampton 

Rail Station together.  At present the tram terminates at St.George’s tram stop and the proposals are for a 700 metre 

(m) extension of twin track along Piper’s Row and across Railway Drive to the rail station and reducing to single 

track towards it termination to the west of Corn Hill.  The WCCE will include modifications to existing highways and 

the construction of two tram stops.  

An FRA is required as the WCCE is greater than 1 ha in size. 

Policy guidance for development and flood risk is part of the wider National Planning Policy Framework (NPPF) and 

the associated technical guidance (Communities and Local Government), published in March 2012.  This FRA 

considers the WCCE with regard to NPPF and addresses any flood risk concerns raised by the Environment Agency 

(EA) and Wolverhampton City Council. 

 

1.2 Purpose of Study 

The assessment is a holistic risk based assessment of potential flooding from all possible sources, including fluvial 

flooding from adjacent watercourses, groundwater and surface water runoff. The assessment also identifies and 

examines the residual flood risk to the WCCE and neighbouring developments.  The aim of this report is primarily to 

consider flood risk and satisfy requirements of NPPF.  This assessment has also been undertaken in accordance 

with Construction Industry Research and Information Association (CIRIA) C624 ‘Development and Flood Risk – 

Guidance for the Construction Industry’ (2004) and the NPPF Technical Guide (2012). 

Data and information have been obtained from the following sources: 

• Consultation with EA(Sustainable Spatial Planning), Canal and Rivers Trust and Wolverhampton City 

Council; 

• General Arrangement Plans of the proposals (Ordnance Survey (OS) Mapping and CAD Drawings); 

• Online OS Maps, 2014; 

• EA Online Interactive Maps, 2014; 

• Black Country Strategic Flood Risk Assessment (SFRA), 2009; 

• Level 2 Wolverhampton City Council SFRA, 2009; 

• Wolverhampton Preliminary Flood Risk Assessment (PFRA), 2011;  

• Wolverhampton Surface Water Management Plan, 2012; and 

• Envirocheck Flood Screening Report. 

 
  

1 Introduction 
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2.1 Existing Site 

The WCCE is situated within the urbanised City Centre of Wolverhampton situated northwest of Birmingham in the 

West Midlands.  The A4150 Ring Road bounds the City Centre and the Birmingham Canal flows adjacent to the 

West Coast Mainline to the east of the city centre.  Surrounding land uses comprise commercial properties along 

Piper’s Row, Railway Drive and the existing Birmingham Canal. Commercial properties include many high street 

retailers which are frequently used by the city’s population.  The land surrounding the canal is more derelict including 

The Old Stream Mill Listed Building which is in poor condition. 

The existing site supports the newly developed bus station and existing train station.  Wolverhampton Bus Station 

acts as a large hub for the local bus services and currently commuters have to make the 290 m journey between the 

bus station and the rail station on foot.  The WCCE will be situated within the Wolverhampton City Centre 

Conservation Area along Piper’s Row and within Union Mill Conservation Area north of the canal.   

Two canals were identified within the study area; the Birmingham Canal and the Wyreley and Essington Canal.  

Situated within a highly urbanised area the Birmingham Canal transverses due south southeast from the 

Staffordshire and Worcester Canal and passing Wolverhampton City Centre to the northeast.  The Wyreley and 

Essington Canal joins the Birmingham Canal approximately 500 m to the southeast of the WCCE boundary. 

No formal flood defences have been identified within the vicinity of the site. 

The EA Flood Map for Planning presented in Figure 4.1, indicates that the entirety of the WCCE is located in Flood 

Zone 1 (<0.1% Annual Exceedence Probability (AEP)).   

A review of the British Geological Survey GeoIndex (Online, accessed: 08.01.2014) shows that the study area is 

characterised by bedrock of mud and sandstone and overlain by superficial deposits of Devensian till.  

 

2.2 Scheme 

The Metro Extension will be street running and will extend 700 (m from Bilston Street opposite the Crown and County 

Court along the length of Piper’s Row to Railway Drive where it will head towards the existing railway station and 

terminate (See Appendix A for scheme layout).  

The Metro Extension will be twin track along the length of Piper’s Row and Railway Drive reducing to a single track 

as the extension approaches the terminal stop at the rail station. The single track arrangement allows trams to be 

turned back within the platform. An extension of the single track beyond the end of the platform, sufficient in length to 

accommodate for two further trams, which will provided for service and emergency purposes.   

There are two tram stop locations proposed along the WCCE; Piper’s Row, which comprises complementary north 

and southbound stop platforms incorporated within the footways, in close proximity to the bus station, and a tram 

stop located adjacent to Wolverhampton Rail Station. 

As part of the Wolverhampton Interchange Project (WIP) scheme  vehicular access to Wolverhampton Rail Station 

will move from Railway Drive to Corn Hill. This will minimise interaction between trams and road users, as Railway 

Drive will be for trams, pedestrians, cyclists and access vehicles only. 

Although the WCCE is proposed along the route of the existing highway, significant modification and reconstruction 

of the carriageway will be required.  

The diversion of existing utilities will be required to facilitate the WCCE and access into existing services, such as car 

parking, will require modifications.  

This FRA outlines the risk of all sources of existing flooding, and includes the risk of fluvial flooding to the site.  

Consideration is also given to the risk of the WCCE increasing the flood risk to the surrounding area.   

2 Study Area and Scheme Description 
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3.1 Wolverhampton Local Flood Risk Management Strategy – in preparation 

As Local Lead Flood Authority Wolverhampton City Council has a responsibility to develop, maintain, apply and monitor 

a Local Flood Risk Management Strategy (LFRMS).  This local strategy will build upon information gathered nationally to 

increase awareness of local flood risk issues and to support management of flood risk within Wolverhampton.  At the 

time of writing this FRA the Wolverhampton City Council LFRMS was still in preparation and being informed by the 

Wolverhampton City Council PFRA. 

 

3.2 Black Country Strategic Flood Risk Assessment  

The Black Country Strategic Flood Risk Assessment (SFRA), published in February 2009, was produced to collate all 

known sources of flooding that may affect existing or future development within the Black Country and to form the basis 

for strategic planning.  The Black Country is situated to the northwest of Birmingham and encapsulates the boroughs of 

Wolverhampton, Walsall, Sandwell and Dudley. This SFRA is based on the best information that was available when the 

study took place (2009) and is structured to meet the requirements of Planning Policy Statement 25: Development and 

Flood Risk (2006). This has since been superseded by NPPF and associated technical guidance (Local Communities 

and Government, 2012). 

The SFRA indicates that a number of rivers flow through the Black Country including the River Tame, River Stour, and 

the Smestow, Mousesweet and Ford Brooks, however the area is characterised by a long industrial heritage during 

which many of the watercourses in the region were culverted.  As a result there are a limited number of open 

watercourses flowing through the region and the SFRA states that the overall risk of fluvial flooding is relatively low. 

The heavily urbanised nature of the region has resulted in a high susceptibility to surface water flooding during periods of 

intense rainfall and there is a further risk of localised flooding as a result of culverts becoming blocked. The SFRA does 

not consider fluvial flooding to be a big local issue with only a small area of the region at risk; however there remains the 

risk of flooding from surface water runoff and localised blockages due to the heavily urbanised land use. 

 

3.3 Level 2 Wolverhampton City Council Strategic Flood Risk Assessment 

The Level 2 Wolverhampton SFRA, published in September 2009, was developed to understand flood risk from all 

sources and to investigate and identify the extent and severity of flooding throughout the district.  The SFRA is based on 

the best information that was available when the study took place (2009) and is structured to meet the requirements of 

Planning Policy Statement 25: Development and Flood Risk (2006). This has since been superseded by NPPF and 

associated technical guidance (Local Communities and Government, 2012). The report builds upon the findings of the 

Black Country SFRA Level 1 and has been commissioned to assess in further detail the potential risk of flooding to 

potential development sites in the Bilston Corridor and Stafford Road Corridor Area Action Plan (AAP) areas. 

Regeneration is also planned for Wolverhampton City Centre however; the City Centre AAP where the WCCE is located 

has been omitted from the Level 2 SFRA process as the degree of flood risk is low. 

 

3.4 Wolverhampton Surface Water Management Plan  

The Wolverhampton City Council SWMP was published in February 2012 and outlines the preferred strategy for the 

coordinated management of surface water flood risk within Wolverhampton. In this context surface water flooding 

comprises flooding that may be derived from runoff from the land, ordinary watercourses, ditches, drains/sewers, and 

groundwater, all of which could occur as a result of intense rainfall. Flooding from main rivers and the sea is not included 

within the SWMP. 

3 Planning Policy 
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Wolverhampton City Council consider there to be no specific areas of surface water flood risk within the administrative 

area.  Where historical incidents of flooding have occurred the SWMP indicates that none of the locations fall within the 

WCCE boundary.  Wolverhampton receives little drainage from adjacent boroughs in the Black Country as it is located at 

the headwaters of the River Stour, River Tame and River Penk and as such proposed development needs to consider 

the downstream effect of increasing impermeable areas. 

The WCCE is not located within one of 18 Critical Drainage Areas (CDAs) identified across Wolverhampton.   

 

3.5 Wolverhampton City Council Preliminary Flood Risk Assessment  

In accordance with the Flood Risk Regulations 2009, Wolverhampton City Council has produced a Preliminary Flood 

Risk Assessment (PFRA). This was submitted to the EA in June 2011.  The PFRA applies only to flooding from surface 

water, groundwater, ordinary watercourses and canals.  It does not include fluvial flood risk from main rivers.  The PFRA 

highlights that 95.96% of the administrative area of Wolverhampton is covered within the West Midlands Indicative Flood 

Risk Area, one of ten identified by the EA nationally. 

 

3.6 Sequential Approach 

NPPF aims to ensure inappropriate development is avoided in areas at risk of flooding.  The Sequential Test, required 

under NPPF, is a tool for determining land uses that are compatible with the level of flood risk at each development site 

within a Local Authority area. 

The EA produces Flood Zones that are the starting point for the Sequential Test. Flood Zones 2 and 3 indicate land at 

medium – high risk of flooding during extreme events, and Flood Zone 1 is the low risk zone (all land outside Zones 2 

and 3).  These flood zones refer to the probability of tidal (sea) and fluvial (river) flooding only, excluding any existing 

defences.  

Table 3.1 below summarises the annual probability of flooding in relation to the Flood Zones and the land uses 

considered appropriate for each Zone.  It is based upon Table 1 and 2 of the NPPF Technical Guide. 

Table 3.1: Flood Zones and Appropriate Land Use  

Flood Zone Annual Probability of Flooding Appropriate Land Uses 

Flood Zone 1 < 1 in 1000 (0.1%) annual 
probability of flooding in any 
given year. 

All land uses 

Flood Zone 2 1 in 100 – 1 in 1000 (1% - 0.1%) 
annual probability of flooding in 
any given year. 

Essential Infrastructure 
Highly Vulnerable – subject to Exception Test 
More vulnerable 
Less vulnerable 
Water compatible 

Flood Zone 3 >1 in 100 (1%) annual probability 
of flooding in any given year. 

Less vulnerable 
More Vulnerable – subject to Exception Test 
Water compatible 

With reference to NPPF the WCCE can be classified as “Essential Infrastructure” under the general heading “Essential 

transport infrastructure” and is therefore appropriately situated within Flood Zone 1 (<0.1% AEP). 
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4.1 Fluvial Flooding 

As outlined above there are no Main Rivers or Ordinary Watercourses within the vicinity of WCCE.   

The EA publishes Flood Risk Zone Maps which relate to the likelihood and magnitude of fluvial flooding in a given area. 

The existing Flood Zones held by the EA for the Wolverhampton City area (shown in Figure 4.1) indicate areas of fluvial 

flood risk, this shows that the WCCE is located within: 

• Flood Zone 1 (low probability) – land assessed as having a less than 1 in 1000 annual probability (<0.1%) of 

flooding from rivers or the sea in any year.  

Any areas of darker blue shading represent Flood Zone 3a – classified as having a High Probability of flooding (which 

equates to a > 1% AEP event). Any areas of lighter cyan shading represent Flood Zone 2 – classified as having a 

Medium Probability of flooding (between a 0.1% and 1% AEP event). The areas outside of this are classified as Flood 

Zone 1 – Low Probability of flooding.  

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

Figure 4.1: EA Flood Map for Planning with the WCCE Location Indicated (accessed: 07.01.2014) 

As the WCCE is entirely within Flood Zone 1, more detailed flood mapping was not considered necessary. In addition 

the EA has no record of any historical fluvial flooding occurring within the WCCE boundary.  As the WCCE is a 

considerable distance from any fluvial flood risk, it has been deemed unnecessary to procure EA modelled flood levels.   

As a result the risk of fluvial flooding at this location is considered to be negligible. 

 

4.2 Tidal Flooding 

The site of the WCCE is shown to be outside of the area at risk of tidal flooding.  As such the risk of flooding on site from 

this source is considered to be negligible. 

 

  

4 Flood Risk Assessment 

Approximate Route 
(proposed) 
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4.3 Pluvial/Overland Flooding 

Severn Trent Water and Wolverhampton City Council have numerous records of surface water flooding within 

Wolverhampton; however most instances of flooding are considered to be insignificant.  The PFRA confirms that there 

are no significant records of past or existing flood risk across the city. 

Flooding from land may occur with intense, often short duration rainfall which is unable to soak into the ground or enter 

drainage systems. It is made worse when soils are saturated so that they cannot accept any more water. The excess 

water then ponds in low points, overflows or concentrates in minor drainage lines that are usually dry. Often there is 

limited warning before this type of localised flooding occurs, although the duration is usually short lived.   

The EA publishes Risk of Flooding from Surface Water Mapping which relates to the likelihood (high, medium, low and 

very low) of flooding from surface water in a given area. The depths and velocities (speed and direction) expected for 

each likelihood event are also available.  

The EA Risk of Flooding from Surface Water mapping for the Piper’s Row area (shown in Figure 4.2) indicates areas of 

surface water flood risk, showing that the likelihood of surface water flooding occurring across the site are: 

• Very Low – area assessed as having a less than 1 in 1000 (<0.1%) chance of flooding annually from surface 

water;  

• Low - area assessed as having between a 1 in 100 (1%) and 1 in 1000 (0.1%) chance of flooding from 

surface  water in any given year; 

• Medium – area assessed as having between 1 in 100 (1%) and 1 in 30 (3.3%) chance of flooding from 

surface water in a given year; and 

• High – area assessed as having a greater than 1 in 30 (>3.3%) chance of flooding from surface water in a 

given year. 

The potential effect of flooding as a result of surface water inundation can vary according to the depth and velocity of 

water.  Surface water flooding is more difficult to predict than fluvial or tidal flooding as it is difficult to predict the location 

or intensity of rainfall events.  The EA maps are based in ground levels and the latest available drainage information 

provided by Lead Local Flood Authorities (LLFAs). 

The darker blue shading represents areas with a high likelihood of surface water flooding (>3.3%). The mid blue 

represents areas with a medium likelihood (between 3.3% and 1%) of surface water flooding, whilst the lighter shading 

indicates areas where the likelihood of flooding is considered to be low (between 1% and 0.1%).  The likelihood of 

surface water flooding in the areas that are not shaded is considered to be very low (<0.1%).  

 

Where the likelihood of an event occurring is considered to be low the impact of that event is generally much higher.  

This is because a greater rainfall event is associated with that likelihood.  Where the likelihood of surface water flooding 

occurring is considered to be high, the impact of event (in terms of depth and velocity) will, in general, be lower. 
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Figure 4.2: EA Flood Risk from Surface Water Map Showing Surface Water Extents and the Location of the 

WCCE (outlined)(accessed: 08.01.2014) 

The WCCE is deemed to have a very low to high probability of flooding from surface water. 

The areas of the WCCE which are predicted to flood more frequently were looked at in more detail.  Figure 4.3 presents 

the predicted depths for the areas with a high chance (> 1 in 30 (>3.3%)) of flooding in any one year.  
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Figure 4.3: EA Risk of Flooding for Surface Water Map Showing Predicted Depths for Areas with a High 

Likelihood (>3.3%) of Flooding from Surface Water 

The mapping shows that the surface water depths likely to be experienced during a high likelihood event are below 300 

millimetres (mm) across all areas of the WCCE.  Under the low likelihood scenario (0.1%-1%) a deeper area of flooding 

is indicated where Railway Drive crosses over the A4150 Ring Road.  Closer examination of this area indicates that this 

depth of surface water flooding is likely to be associated with the A4150 as opposed to Railway Drive.  This is due to the 

topography of the A4150 dipping in this location and the bridge that carries Railway Drive rising up over the dual 

carriage way and canal.  In addition the rest of Railway Drive is shown to have a very low likelihood (<0.1%) of flooding 

in any given year. 

Based on the information above the chance of pluvial flooding at the WCCE site is considered to be low and acceptable. 

 

4.4 Public Sewer Network 

The public sewer network that drains the surface water within the neighbouring area is managed by Severn Trent Water.  

The Black Country SFRA suggests that there are numerous incidents of sewer flooding within the wider Wolverhampton 

area listed on Severn Trent Water’s DG5 sewer flooding record. Drawing ‘Site BC1’ within the Level 2 SFRA shows that 

there are no reported incidents of sewer flooding located along the route of the WCCE, or within the vicinity of the 

WCCE. 

 As such the site is considered to be at low risk of flooding from the existing public sewer network. 
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4.5 Groundwater Flooding 

The Envirocheck BGS Groundwater Flooding Susceptibility map shows that the proposed route is located within an area 

of considered to be at negligible to high susceptibility of groundwater flooding.   

The Black Country SFRA notes that there is a significant issue with groundwater flooding within Wolverhampton due to 

the reduction in groundwater extraction following a decline in industry. This reflects the general rise in the water table. 

However the Level 2 SFRA Drawing ‘Site BC1’ (Drawing No. B0536900/L2SFRA/BC1) shows that there are no reported 

incidents of groundwater flooding located along the proposed route, or within close proximity of the WCCE. 

Wolverhampton City Centre is not listed within the SWMP as an area affected by groundwater flooding and consultation 

with the EA confirms that they do not consider groundwater flooding to be an issue. 

Based on the available information, the route is considered to be at low risk of flooding from groundwater. 

 

4.6 Flooding from Artificial Sources 

 

Ponds 

A review of OS mapping indicates that there are no ponds within the vicinity of the WCCE and as such the risk of 

flooding from this source is negligible. 

Reservoirs 

OS mapping indicates that there are no reservoirs within the vicinity of the WCCE.  In addition the EA Interactive Risk of 

Flooding from Reservoirs map indicates that the WCCE is outside the extent of risk of flooding from this source.  As a 

result the risk of flooding from reservoirs is considered negligible. 

Birmingham Canal 

Both the OS mapping and the Envirocheck EA Detailed River Network Map show that the eastern end of the route runs 

adjacent to the Birmingham Canal (Wolverhampton Level) before crossing the canal on an existing bridge. There is no 

evidence within the reference documents to indicate that the canal has been subject to hydraulic modelling, and 

therefore any flood extents associated with it are currently unknown. The Level 2 SFRA notes that the volume of water 

contained within the canal structures is large and has the potential to cause extensive flooding if a canal is breached. It 

is acknowledged this flooding could be rapid and deep, with little warning.  

Consultation with British Waterways
1
 suggests that the risk of a major breach is low […], and that the most common 

source of flooding from canals is overtopping due to high volumes of flow into the canal. Overtopping of canal banks is 

less of a risk as the onset of flooding is generally slower and the volumes of water involved is much lower. However it is 

possible that an overtopping event could lead to a breach.    

*  

The level of risk to the route will depend on site-specific factors such as the method of construction of the canal local to 

the route, typical water levels relative to local ground levels and any nearby inflows into the canal. The potential for 

flooding from the canal to affect the route cannot be ruled out based on the above.  

Further liaison with the Canal & River Trust has been undertaken to determine the local conditions and availability of 

hydraulic modelling. The Canal and River Trust reported the following: 

                                                           
1
 The responsibilities of British Waterways have now been transferred to the Canal & River Trust 
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• The main incidents of uncontrolled loss of water from the canal are from overtopping and breaching as a 

result of inundation from adjacent watercourses, vandalism or structural failure; 

• Breaches which may lead to flooding can occur along the waterways.  There can be a number of causes for 

these including: culvert collapse, animal burrowing and overtopping.  British Waterways operates a 

comprehensive asset management system which enables us to manage the risks of such events occurring; 

• Breaches occur on average at a rate of three per year over the whole of the British Waterways owned canal 

network (that’s over 2,000 mile of canal); 

• There are no recorded incidents of the canal overtopping, causing flooding in this area;  

• Hydraulic models for this reach of the canal are not available; 

• Recorded water levels within the canal are not held; 

• British Waterways maintains water levels using reservoirs, feeders and boreholes, and thereafter manages 

the water by transferring it within the canal system.  The level of the water in canals is normally determined 

predominantly by the level and size of weirs.  Water levels in river navigations are affected by the flow in the 

river and will fluctuate more widely than canals; and 

• When surface water enters our waterways, the level of the water rises. Eventually the water level will reach a 

point where it discharges from the canal through control structures. Where the capacity of these control 

structures is exceeded, overtopping may result. 

As hydraulically modelled water levels of the Birmingham Canal are not available a qualitative analysis of canal risk has 

been undertaken.  Figure 4.4 and 4.5 presented below show the Birmingham Canal in the vicinity of Wolverhampton 

Train Station taken from Railway Drive (which the proposed WCCE will cross) and Corn Hill respectively. 

 

Figure 4.4 and 4.5 indicate that formal defences of the canal are not in evidence within the vicinity of the proposed 

WCCE, therefore the risk of canal breach is determined to be low.  In the vicinity of the train station, existing ground 

levels appear to be significantly higher than the canal level therefore the risk of overtopping in this area is minimal. 

Ground levels south of Corn Hill are lower; meaning the risk of canal overtopping is increased. The canal, however, in 

this location is some distance from the WCCE, meaning the speed, onset and depth of flooding at the WCCE will be low 

and would have to traverse a number of roads and buildings to inundate the proposed development.  
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Figure 4.4 Birmingham Canal Looking North from Railway Drive  

 

 

 
Figure 4.5 Birmingham Canal Looking South from Corn Hill 

 

Based on the available information, the WCCE is considered to be at low risk of flooding from artificial sources 
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5.1 Introduction 
AECOM have produced an outline Drainage Strategy Report (Ref. No. WCCE-DRP-100) which defines the track 

drainage proposals for the WCCE (see Appendix B). As the WCCE is within a busy city centre all surface water will 

discharge directly into the existing sewerage system with no outlets planned directly into any watercourses. Further, no 

drainage filtration systems are proposed for draining the tram rails. A similar solution has been proposed to the existing 

Bilston Road drainage system where road and rail currently drain directly into the existing sewerage system. 

 

5.2 Existing Drainage  
Bilston Road - This section covers drainage of the Metro track along Bilston Street at the junctions with Piper’s Row. 

There is the existing St George’s Tram Stop mid way along Bilston Street. There are both foul and surface water sewers 

running the full length of Bilston Street. The track alignment for this section runs in the public highway. The topography 

of the road is generally flat. The main drainage inlets along the road adjacent to the track and through the tram stop are 

ACO channels/gullies which are assumed to outfall into the Severn Trent Water (STW) public surface water sewer (STW 

are asset owners for all sewerage and highway drainage). 

 

Piper’s Row - A foul water sewer is present through the full length of Piper’s Row to Victoria Square but there are no 

surface water sewers. From discussions with Wolverhampton City Council, it is understood that the road gullies in the 

section of Piper’s Row where no surface water sewer is present, connect to the foul sewerage. This is likely to be putting 

pressure on the foul sewerage system capacity and it makes sense at construction stage to extend the surface water 

sewerage further into Piper’s Row assuming sufficient capacity exists in the receiving surface water system. This will be 

investigated further at detailed design stage. 

 

Railway Drive - From Victoria Square to the Railway Station and a section of Piper’s Row, the WCCE includes for a new 

drainage system due to the extent of the tram development. For this reason, existing drainage has not been reviewed 

along the spur at this stage. 

 

Station Area - A significant section of the tram extension is to be laid in what is currently Network Rail owned land at the 

intersection with the main line railway station. Sewerage records have been requested for this area and are currently 

awaited. However, similar principles apply here as to the sections within public highway, in that the area is currently 

hard-standing (used for car parking) and the installation of the tracks will have no significant effect on the total quantities 

of surface water run-off entering the system. 

 

All drainage works undertaken in this area will make reference to the on-going Wolverhampton Interchange Project 

(WIP) proposals, including the redeveloped Station Forecourt to ensure any new drainage in this area is appropriate for 

both schemes. 

 

5.3 Proposed Drainage  
Due to the layout of the WCCE, it is proposed to include for drainage connections directly into existing manholes at 

several locations (connections 5, 6 and 7 as shown in Appendix 1 – Proposed Drainage Layout). Using level data from 

site surveys, longitudinal-sections of each street were drawn to determine any low areas which could result in ponding 

within the rail groove. Generally the road levels are a consistent grade indicating no areas likely to pond. 

 

Connections into the existing sewerage system are proposed at the tram stop in Piper’s Row, the junction of Litchfield 

Street / Piper’s Row and at the termination of the extension at the rail station as shown in Appendix 1 – Proposed 

Drainage Layout. 

 

5 Drainage Strategy 
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The horizontal and vertical alignment of the existing carriageway at the junction of Lichfield Street / Piper’s Row is to be 

changed as part of the WCCE; however the detailed design layout is not available at this time. It is therefore assumed 

that rail groove drainage will be used in this location, but this will be subject to review at the detailed design stage.
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6.1 Mitigation Measures 
 

The above FRA has concluded that the risk of flooding to the WCCE from all sources is low.  Given the type of 

development the WCCE consists of, proposed mitigation measures are extremely limited. 

 

In line with good practice it is recommended that that all design and build works are carried out in accordance with 

the current guidelines including the Codes of Construction Practice (AECOM, 2013). 

 

6 Flood Risk Mitigation 
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The WCCE is located in the urban centre of Wolverhampton situated northwest of the City of Birmingham in the West 

Midlands at approximately SO 91824 98634.  The existing site supports Wolverhampton Bus Station and 

Wolverhampton Rain Station.  The WCCE comprises the extension of the existing tram route and development of 

two new tram stops. 

The Birmingham Canal is the only waterbody identified within the vicinity of the WCCE.  The canal transverses south 

southeast from the Staffordshire and Worcestershire Canal passing Wolverhampton City Centre to the northeast.  

The route of the WCCE will cross the canal via Railway Road, utilising the existing bridge.  No formal flood defences 

are present within the vicinity of the site. 

The EA flood zone maps show the entirety of the WCCE is located within Flood Zone 1. The RFfSW maps indicate 

that the site is at low risk of pluvial flooding and the EA confirms that flooding from groundwater is not a concern at 

this site despite the regions industrial heritage.  The site is at low risk of tidal, sewer and canal flooding.   

Proposed drainage for the WCCE will connect into the existing surface water system, no new connections are 

predicted.  

As the WCCE makes use of existing infrastructure in a highly urbanised area and includes a detailed drainage 

strategy to ensure that new and existing systems tie in with one another, it is not envisaged that the changes made 

as part of the WCCE will increase the flood risk to the surrounding area to any significant degree.  

Given the low degree of flood risk onsite no detailed mitigation measures have been proposed.  It is advised that all 

design and build work is carried out to current good practice guidelines including the WCCE Code of Construction 

Practice. 

 

 

 

 

 

 

  

7 Conclusions 
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This report defines the track drainage proposals for the Wolverhampton City Centre Extension (WCCE).  A number
of walkover and desktop surveys were carried out to identify any issues, e.g. potential areas of flooding, which may
require consideration in the production of the outline drainage design and strategy.  Any known deficiencies within
the existing sewerage system that may affect the tram drainage have been addressed within this report.  Where
possible the existing surface water and combined sewerage infrastructure was used, generally requiring only new
connections into existing manholes.

As the scheme is within a busy city centre all surface water discharges directly into the existing sewerage system
with no outlets planned directly into any water courses.  Further, no drainage filtration systems are proposed for
draining the tram rails within this proposal.  A similar solution has been proposed to the existing Bilston Road
drainage system where road and rail currently drain directly into the existing sewerage system.

There are no known flooding areas along the proposed tram route.  The final solution includes three number new
outlet connections along the route, all of which connect into existing manholes.  From Victoria Square to the Railway
Station and a section of Piper’s Row, the WIP scheme will include for a new drainage system due to the extent of
the redevelopment.  For this reason, existing drainage has not been reviewed along this section of the extension at
this stage.  However, through the current coordination meetings it will be possible to provide standard details of the
anticipated track and drainage design such that the WCCE future requirements can be incorporated into the WIP
scheme design.

1 Executive Summary
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2.1 Project Background

The Midland Metro Tramway system has been operating successfully since 1999, carrying passengers between
Birmingham Snow Hill and Wolverhampton St. George’s stop.  Passenger Transport Executive Centro has
developed a programme of extensions to the system including the Wolverhampton City Centre Extension, which will
connect to Wolverhampton mainline train station.

The proposed Midland Metro Wolverhampton City Centre Extension (WCCE) to the railway station is approximately
0.7 km long.  It is an extension from the existing Metro Line on Bilston Street to Wolverhampton Rail Station via
Piper’s Row and Railway Drive.  The existing St George’s stop at Bilston Street will continue to be used by some
services, with additional stops being provided on Piper’s Row adjacent to the redeveloped bus station and at the
new termination at Wolverhampton Rail Station.

AECOM has been commissioned by Centro to carry out the necessary engineering designs to take the WCCE to
submission of an Order under the Transport and Works Act (TWA).

2.2 Purpose

This interim report has been produced by updating the previous interim report prepared by AECOM in association
with Jacobs, dated February 2010, to incorporate the altered proposals for the scheme.  It has been prepared in
consultation with Wolverhampton City Council (WCC) with the objective of gathering all available data to inform and
promote the commencement of that process.  It describes the proposed drainage strategy for managing the
precipitation (surface water) collected by the proposed alignment of the Wolverhampton City Centre Extension
scheme.

Planning Policy Statement 25 (PPS25) – “Development and Flood Risk” has been superseded by the National
Planning Policy Framework.  However, PPS25 is still retained as a useful guidance document by the Environment
Agency.  In accordance with PPS25, this report seeks to achieve the following objectives:

1. To ensure the proposed track alignment is not subject to flooding from surface water sources.

2. To ensure the proposed alignment works do not increase the risk of flooding elsewhere.

3. To minimise the risk of pollution to receiving water courses.

4. To ensure the operation and maintenance of the proposed drainage system does not pose a significant
health and safety risk.

The proposals outlined in this document follow current best practice, as well as complying with the relevant design
guidelines and current legislation.

Where possible, the existing infrastructure is to be utilised to provide the drainage outlet requirements.  The
Drainage Strategy proposed in this document assumes discharges to local infrastructure (sewerage, etc.) and is
subject to the approval and consent of Severn Trent Water (STW) and the Environment Agency (EA) at the detailed
design stage.

2.3 Scope

The scope of this report is to determine a high level outline design / strategy for draining the tram alignment and
tracks.  The report outlines the general drainage approach including connection details and locations.  A drainage
layout plan has been produced identifying locations of drainage troughs, connection paths and connections to the
existing public sewers.  Also a schedule has been produced including lengths and depths for connections (Refer to
Appendix 2).

2 Introduction and Background
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2.4 Approach

A walkover and a number of desktop surveys were carried out to identify the existing drainage layout and any
factors that may need to be considered during the preparation of this report.  As there will be major development
along parts of the tram route as part of the Wolverhampton Interchange Project (WIP), it is key to this strategy that
the proposals within this report align with the proposed drainage for the WIP scheme.  Observations were made of
carriageway cross falls, channel drainage, road gullies and where the proposed tram route may conflict with the
existing drainage.

A photographic record was made of each street which has been included in this report (See Section 3.3 for site
photographs).

STW Ltd is the owner of the existing drainage assets and should be consulted again at the detailed design stage
when a final design layout is being developed.  As no additional area of hard surface is created as a result of the
WCCE works, there should not be an increase in the volume of discharge into watercourses, thus consent for
additional discharge will not be required from the EA.  Wolverhampton City Council (WCC) should also be further
consulted during the development of the final drainage layout.

2.5 Referenced Documents

- BE5020402/R020/03 - Midland Metro Phase II Technical Report for Outline Business Case Volume 5 Five Ws
October 2006

- Design Manual Roads and Bridges DMRB
- National Planning Policy Framework
- Planning Policy Statement 25 (PPS 25) – Development and Flood Risk, (2006) issued by “Department of

Communities and Local Government” (Defunct, but still referred to by the EA)
- Pollution Prevention Guidelines (PPG 3) - Use and design of oil separators in surface water drainage systems

(2006)
- The SUDS Manual C697 (2007)
- Water Industry Act 1991
- Land Drainage Act 1991
- Civil Engineering Specification for the Water Industry CESWI
- The hydraulic design for sewers is based on the design criteria as specified in Sewers for Adoption 6th Edition

as produced by WRc plc
- Developers Technical Guide for Metro Extensions 2002 Revision
- Tramway Technical Guidance Note 1 – Design Requirements For Street Track published by the ORR
- Black Country Core Strategy (2011)

2.6 Definitions

Terms Definitions

Line One The existing route running from Wolverhampton St. George’s stop to Birmingham
Snow Hill stop.

WCCE The proposed route extension to run from Bilston Street via Piper’s Row to the
Terminus at the Railway Station.
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WIP This Bus and Rail Interchange development for which outline planning application has
been submitted will include a new and reconfigured bus station (which was completed
in July 2011), new rail station concourse and multi-storey car park, new and improved
vehicular and pedestrian links (including new footbridge open in 2011), and an
associated mixed use development of new build offices, commercial, leisure, hotel,
and retail development, together with associated accesses, passive provision for the
expansion of the Midland Metro route, taxi facilities, car parking, public open spaces,
landscaping and public realm works, and other associated works.

2.7 Abbreviations

Abbreviations Description

EA Environment Agency

STW Severn Trent Water

WCC Wolverhampton City Council

WCCE Wolverhampton City Centre Extension

WIP Wolverhampton Interchange Project
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3.1 Drainage Survey

In order to mitigate the risks identified in the preceding sections of this report and to further inform the drainage
strategy and detailed design, a full drainage survey is in the process of being commissioned at the time of writing
this report which is to be undertaken in early 2014.  In summary, the survey work is to include:

- CCTV condition survey of all foul and surface sewerage within the public highway in the vicinity of the WCCE
- Chamber survey
- Road gully connectivity to foul and surface water sewerage

3.2 Outline Design Strategy

The sewerage records used for this strategy report are the same versions procured for the 2010 version and are
over 4 years old and therefore it cannot be certain that they are up to date.  To account for this risk, the outline
design has been based on a number of assumptions (see Section 5 below for assumptions and risks).  Refer to
Appendix 3 for existing sewerage records.  The most current drainage records will be requested from Severn Trent
Water at the detailed design stage.  From inspection of available sewerage record plans and topographical surveys,
a number of anomalies exist which cannot be confirmed without further survey works.  Further survey works would
include manhole inspections and surveys and sewer dye tests to establish extents and route of sewer pipes and
discharge paths.  An example of this is the absence of a section of surface water sewers from Piper’s Row between
the junctions of Berry Street and Tower Street and from the eastern ends of the roads adjoining Piper’s Row (Tower
Street, Castle Street, Queen Street and Berry Street).  Consultation with WCC has indicated that surface water in
this area almost certainly connects to the foul sewerage system but confirmation must be sought at the detailed
design stage.

The surface water drainage of a city centre is based upon the positive direction of precipitation falling on the
surrounding impermeable surfaces (paths, highways, hard surfaces, etc.) by gravity via crossfalls and channels to
road gullies for collection by the public sewerage system.  The proposed WCCE works will make minor changes to
crossfalls and kerb lines and therefore will not fundamentally affect the nature of the existing drainage scheme.  The
volume of rainfall “captured” by the area is not affected by the inclusion of WCCE nor is the operation of the system
expected to change the chemical composition of the runoff water.  The only change to the current situation is the
presence of assets such as track components which must not be subject to the presence of standing water in order
to enhance their longevity.

The track drainage strategy has been based on the free drainage of surface water from the tram rails following
rainfall events.  The purpose of the rail groove drainage is not to assist with the drainage of the carriageway.
Surface water will continue to drain to the highway drainage and hence the installation of the tram rails should not
affect the operation of the highway drainage system or affect the principal volumes of water captured.  The rail
groove / slot is drained to avoid the presence of standing water at low points in the groove that could potentially
freeze during the winter period.

The rail groove drainage system comprises a trapped outlet connected to the rail at pre-cut outlet connections.  This
trapped outlet will retain the majority of the silts and sands deposited within the rails from the surface water and will
also feature a rodding point to allow jetting and maintenance of the rail drainage.  Generally the locations of these
outlets will coincide with existing sewer manholes and be installed on straight sections of track at approximately 75-
150m centres, at low points and at switch and crossing work.

Some tram systems in the country have experienced problems with blockages of the groove drains from sand
deposited by trams for traction purposes.  It is therefore proposed that the slots cut in the tram tracks at these
locations will be enlarged to 150mm x 20mm, which from experience from other UK tram systems, is the largest size
that can be accommodated without compromising the track’s structural integrity.

3 Proposed Drainage
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The topography of each street was analysed to ensure that an outlet location coincides with a low spot in the
carriageway to ensure that no standing water remains within the track work components.

Due to the large quantity of sewers along the proposed tram route, no additional sewers are proposed, but this may
change following the detailed design stage, e.g. in Pipers Row where further investigation work is required.

3.3 Tram Grooved Rail Drainage

The proposed tram grooved rail drainage system will utilise as much of the existing highway drainage system as
possible.  This would result in very little additional work other than connections directly into the existing manholes at
the drainage outlet points.

Where track alignment is within the existing highway, connections to existing highway drainage will be undertaken
as far as possible.  Where the track drainage is within the existing highway curtailment it is not envisaged that
installation of additional pollution and attenuation control measures will be required.

The actual condition of existing infrastructure into which the track and highway drainage would be connected would
be determined at the time of construction when the existing infrastructure is exposed and full extent of sewers
known.

Any proposed works will be only for the drainage of the grooved rail and no betterment will be made to the existing
sewerage system.

3.4 Platform / Tram Stop Drainage

Platforms at stops along the route will be drained by linear drainage systems and will connect into the public
sewerage.  There are no access roads or car parks that require drainage in association with the tram stops therefore
the connection point will be local to the stop location.

3.5 Proposed Drainage

Due to the layout of the proposed tram route, it is proposed to include for drainage connections directly into existing
manholes at several locations (connections 5, 6 and 7 as shown in Appendix 1 – Proposed Drainage Layout).  Using
level data from site surveys, longitudinal-sections of each street were drawn to determine any low areas which could
result in ponding within the rail groove.  Generally the road levels are a consistent grade indicating no areas likely to
pond.

Connections into the existing sewerage system are proposed at the tram stop in Piper’s Row, the junction of
Litchfield Street / Piper’s Row and at the termination of the extension at the main line railway station as shown in
Appendix 1 – Proposed Drainage Layout.

The horizontal and vertical alignment of the existing carriageway at the junction of Lichfield Street / Piper’s Row is to
be changed as part of the WIP; however the final design layout is not available at this time.  It is therefore assumed
that rail groove drainage will be used in this location, but this will be subject to review at the detailed design stage.

3.6 Existing Drainage Layout

Refer to Appendix 3 for Existing Drainage Plans.

3.6.1 Bilston Road

This section covers drainage of the track along Bilston Street at the junctions with Piper’s Row.  There is an existing
tram stop mid way along Bilston Street for the Midland Metro Tramway System.
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There are both foul and surface water sewers running the full length of Bilston Street but only the surface water
sewers will be used in the drainage strategy.  The track alignment for this section runs in the public highway. The
topography of the road is generally flat.

The main drainage inlets along the road adjacent to the track and through the tram stop are ACO channels/gullies
which are assumed to outfall into the Severn Trent Water (STW) public surface water sewer (STW are asset owners
for all sewerage and highway drainage).  This channel is also used to drain the tram stop and sections of the
footway.  The main carriageway is drained through a series of road gullies which are assumed to outfall into the
STW surface water sewer with a segregation kerb restricting water flow between the tram lines and the public
highway.  See Photograph 1 below.

Photograph 1 - existing tram route in Bilston Street

Following a site survey it was noted that a substantial collection of sand was deposited just prior to the tram stop
nearby the Bilston Street/Pipers Row junction.  This is almost certainly deposited by the trams during braking and
accelerating manoeuvres (sand is used to assist in the tram traction).  From visual inspection of the drains and
gullies they are heavily silted and either operating inefficiently or not at all.  See Photograph 2 and Photograph 3
below.
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Photograph 2 - track area gully (blocked) Photograph 3 - ACO channel (blocked)

The existing Midland Metro Tramway System passes along Bilston Street and currently drains into the existing
sewerage system and hence no additional drainage works will be required in this street.

3.6.2 Piper’s Row

The tram route leaves Bilston Street and continues to the north end where it enters Victoria Square.  A foul water
sewer is present through the full length of Piper’s Row to Victoria Square but there are no surface water sewers
between Tower Street and Berry Street.  It is uncertain as to why this is the case but further investigation shows that
there are no surface water sewers in Tower Street, Castle Street, Queen Street or Berry Street.  However, road
gullies are clearly observable in this area.

From discussions with Wolverhampton City Council, it is understood that the road gullies in the section of Piper’s
Row where no surface water sewer is present, connect to the foul sewerage.  A ground penetrating radar survey
was carried out in February 2014 which confirmed this.  This arrangement is likely to be putting pressure on the foul
sewerage system capacity and it makes sense at construction stage to extend the surface water sewerage further
into Piper’s Row assuming sufficient capacity exists in the receiving surface water system.  This will be investigated
further at detailed design stage.

A section of Piper’s Row from Victoria Square to the NCP car park has been redeveloped under the WIP scheme
and hence drainage will have been altered in-line with the revised road layout.
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Photograph 4 - Piper's Row near Victoria Square Photograph 5 - Piper's Row (pre WIP)

3.6.3 Railway Drive

From Victoria Square to the Railway Station and a section of Piper’s Row, the WIP scheme includes for a new
drainage system due to the extent of the redevelopment.  For this reason, existing drainage has not been reviewed
along the spur at this stage.  However, through the current coordination meetings it will be possible to provide
standard details to the WIP designers of the anticipated track and drainage design such that the WCCE future
requirements can be incorporated into the WIP scheme design.

3.6.4 Station Area

A significant section of the tram extension is to be laid in what is currently Network Rail owned land at the
intersection with the main line railway station.  Sewerage records have been requested for this area and are
currently awaited.  However, similar principles apply here as to the sections within public highway, in that the area is
currently hard-standing (used for car parking) and the installation of the tracks will have no significant impact on the
total quantities of surface water run-off entering the system.

Once drainage records are available for this area more detailed proposals for the drainage of the tram tracks can be
made including the location of connections to the existing drainage.
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4.1 Flood Risk

Figure 1 below shows the Environment Agency’s flood map (obtained from the Environment Agency’s website)
which  indicates that the proposed area of the WCCE sits outside of the predicted flood plain, and has therefore a
less than 0.1% Annual Exceedance Probability (1 in 1000 year chance) of flooding of the site in any given year.

Figure 1 - EA Flood Map

4 Design Criteria and Standards



AECOM Wolverhampton City Centre Extension - Outline Drainage Strategy 11

4.2 Water Runoff Management

Figure 2 below shows the Environment Agency’s Groundwater Source Protection Zone map (obtained from the
Environment Agency’s website) which indicates that the proposed area of the WCCE sits adjacent to but outside of
the protection zone and as such, infiltration drainage should in theory be possible.

Figure 2 - EA Source Protection Zone Map

Whilst it may be possible for surface water drainage to be drained to ground infiltration facilities, it should be noted
that the WCCE falls within a ‘Minor Aquifer High’ area as defined on the EA’s Groundwater Vulnerability map and as
such, infiltration drainage design would have to demonstrate sufficient protection from possible contamination.  This
could be achieved easily for pedestrian-only or roof areas.

4.3 Design Criteria

The surface water drainage design for the Wolverhampton City Centre Extension shall be based on the following
criteria:

- The hydraulic design for surface water drains or sewers, including sealed and/or filter surface water drainage
systems, is based on the design criteria as specified in the DMRB, Volume 4 with particular reference to ‘The
Wallingford Procedure for the Design and Analysis of Urban Storm Drainage (Modified Rational Method)

- The hydraulic design for sewers is based on the design criteria as specified in Sewers for Adoption 7th Edition
as produced by WRc
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4.3.1 Track Drainage – Off Highway

- All pipes to be designed for a 1 in 1 year storm in bore with no surcharge
- All pipes to be checked for no flooding from manholes for 1 in 30 year storm return period (6 hour maximum

storm duration)
- All collector drains to be designed for 1 in 5 year storm
- The minimum pipe size for the track drains to be 225mm diameter
- All pipes to have a minimum cover of 0.9m (dependent on track construction and other potential constraints)
- All pipes to achieve a self-cleansing velocity of 0.75m/s at full bore where possible
- Roughness coefficient (ks value) for all pipes to be 0.6mm
- Catchpits/manholes to be at no greater than 90m maximum centres
- Rainfall information to be based on the Flood Estimation Handbook
- No Petrol/Oil Interceptors to be provided
- Allowance to be made for a 20% increase in the rainfall intensity due to climatic change

4.3.2 Track Drainage - On Highway

- All pipes to be designed for a 1 in 1 year storm in bore with no surcharge
- All pipes are to be checked for a 1 in 5 year storm so that there is no flooding
- The minimum pipe size to be 150mm diameter
- All pipes are to have a minimum cover of 1.2m in trafficked areas and 0.9m elsewhere (dependant on track

construction and other potential constraints)
- All pipes to achieve a self-cleansing velocity of 0.75m/s at full bore where possible
- Roughness coefficient (ks value) for all pipes to be 0.6mm
- Catchpits/manholes to be at no greater than 100m maximum centres
- Rainfall information to be based on the Flood Estimation Handbook
- Allowance to be made for a 20% increase in the rainfall intensity due to climatic change
- On-Street drainage is considered to follow the guidance set out in HD33/06 DMRB Section 6

Note: This interim report has been prepared in advance of consultation with WCC with the objective of gathering all
available data to inform and promote the commencement of that process. All design criteria will need to be
confirmed with WCC during this consultation process.

4.4 Track Drainage Maintenance

Maintenance of the dedicated track drainage will be carried out by the tram operators, in this case National Express.
It would be the responsibility of National Express therefore to ensure that the track drainage was kept in a working
condition and that accumulations of sand deposited by the trams for traction reasons as described in section 3 are
removed at an appropriate frequency to avoid future blockages.

Maintenance of the track drainage is key to avoiding blockages such as those experienced at Bilston Street and in
particular the methodology of that maintenance.  For instance, motorised vacuum type road sweeping equipment is
felt to be less effective in clearing out the tracks voids.  A regime of specific visits to the track slots to remove
accumulated debris by means of water jetting or similar may be necessary on a frequent basis, perhaps as much as
fortnightly or monthly.
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5.1 Design Risks

The following risks have been identified and should be addressed at the detailed design stage:

- Restrictive discharge consents imposed by STW or EA
- Refusal of STW and EA to accept discharge from track drainage into their assets
- Approval from Wolverhampton City Council not forthcoming
- Underground and uncharted services (e.g. gas pipe line, water mains, existing sewers etc.) complicating the

achievement of a functional cost effective solution

5.2 Drainage Assumptions

The drainage strategy in this document is based on the following assumptions:

- No surface water sewer exists in Piper’s Row between the junctions of Berry Street and Tower Street
- Severn Trent Water will accept discharges into their sewerage system where required
- Severn Trent Water sewerage record plans are correct and no other drainage systems exist that are not

contained within the sewerage records
- All public sewers are in acceptable condition and do not require upgrading
- Existing Underground services will be diverted where necessary

5 Design Assumptions and Risk



Appendix 1 - Proposed Drainage Layout
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Ref: Description Length (m) Depth (m)

Lichfield Street

1 MH connection – Junction Lichfield Street / Piper’s Row TBC TBC

Piper’s Row

2 MH connection – Junction Piper’s Row / Castle Street 5 4.0

Bilston Street

- None Required due to existing rail drainage - -

Railway Street / Railway Drive

3 Railway Station TBC TBC

Appendix 2 - Table of Principal Quantities
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