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Additionally, drawings included with the Centro Desk Study Report written in 1995 include geological profiles based on previous 

ground investigation not available within the BGS records. These also confirm the general ground conditions and suggest that 

Made Ground may overlie superficial deposits within the vicinity of Bilston Street and Piper’s Row.   

4.2 Hydrogeology 

4.2.1 Aquifer Classification 

The EA’s Groundwater Protection Policy adopts aquifer designations that are consistent with the Water Framework Directive.  

According to this system: 

- The bedrock is classified as a Secondary A aquifer.  These are permeable layers capable of supporting water supplies at a 

local rather than strategic scale, and in some cases forming an important source of base flow to rivers; and 

- The superficial deposits are classified as Unproductive Strata.  These are rock layers or drift deposits with low permeability 

that have negligible significance for water supply or river base flow.  It is not known if these deposits are of sufficient thickness 

and continuity to protect the underlying aquifer from vertical migration of any contamination. 

Given the low permeability of the drift deposits it is possible that perched groundwater may be present in the Made Ground as a 

result of infiltration and /or drainage.  Any groundwater with in the Made Ground is not classified as true groundwater. 

4.3 Vulnerability of Groundwater Resources 

The EA’s Groundwater Vulnerability Map of the area (Sheet 22, “South Staffordshire and East Shropshire, 1:100,000”) shows 

that the soils overlying the Secondary A aquifer have a High Leaching Potential.  This is due to the WCCE being in an urban 

area.   Soil information for urban areas is less reliable and based on fewer observations that in rural areas and therefore a worst 

case vulnerability classification is assumed until proved otherwise.  Soils with a high leaching potential readily transmit liquid 

discharges because they are either shallow, or susceptible to rapid by-pass flow directly to rock, gravel or groundwater.   

In terms of identifying the risk of contamination from potential polluting activities in a given area to groundwater sources (wells, 

boreholes and springs) used for supplying public drinking water, the EA identifies Source Protection Zones (SPZ).  These show 

the extent of a groundwater source catchment and are divided into three zones, as follows: 

- SPZ1 (Inner protection zone) is located immediately adjacent to the groundwater source.  It is based on a 50-day travel time 

from any point below the water table and is designed to protect against the effects of human activity and biological/chemical 

contaminants that may have an immediate effect on the source.  The zone has a minimum radius of 50m; 

- SPZ2 (Outer protection zone) is larger than SPZ1 and is defined by a 400-day travel time from a point below the water table to 

the source.  The travel time is designed to provide delay and attenuation of slowly degrading pollutants.  This zone has a 

minimum radius of 250 m or 500 m, depending on the size of the abstraction; and 

- SPZ3 (Source catchment protection zone) covers the complete catchment area of a groundwater source. 

Mapping produced by the EA and supplied with the Envirocheck report shows that the site does not lie within a SPZ. 

4.3.1 Licensed Groundwater Abstractions 

There are no licensed groundwater abstractions within 250m of the Scheme.  However, private abstractions of less than 10 m 
cubic meters per day do not require an abstraction license and therefore are not covered by the search. 

4.4 Hydrology 

4.4.1 Surface Water Courses and Drainage 

The nearest surface watercourse/feature to the WCCE is the Birmingham Canal located to the northeast and southeast of the 

WCCE route.  The route crosses the canal at Railway Drive in the north.   

The Birmingham Canal is located approximately 30 m west of the WCCE substation.   

The surface water quality of The Birmingham Canal is General Quality Assessment (GQA) class D (Fair).  Given that canals are 

generally lined it is unlikely that the canal is in hydraulic continuity with any groundwater. 
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4.4.2 Surface Water Abstractions 

Two surface water abstractions have been identified within 250 m of the WCCE.  These are listed in Table 4.4. 

Table 4.4: EA Licensed Surface Water Abstractions (<500 m of Site) 

National Grid 

Reference 

Distance (m) and 

direction 

Operator (License) Source Use 

392300, 298600 262 E British Waterways Board 

(03/28/08/0039) 

Surface – 

Birmingham 

Canal 

Non-Evaporative Cooling (Crane 

Works Premises) at a Crane 

Works. 

392500, 298700 399 E British Waterways Board 

(03/28/08/0058) 

Surface – 

Birmingham 

Canal 

Non-Evaporate Cooling (British 

Steel Corporation Premises) at 

British Steel. 

 

4.4.3 Flooding 

The indicative floodplain map for the area, published by the EA, shows that the WCCE does not lie within a predicted flood plain 

and the area is classified as being at low risk from fluvial flooding.  

4.5 River Basin Management Plan 

The Water Framework Directive has resulted in the introduction of Water Protection Zones.  These areas are a regulatory 

mechanism to address diffuse water pollution by restricting or forbidding activities that are polluting the most vulnerable waters.   

They can be used if it appears there is a risk of a water body not achieving good ecological and chemical status by 2015.   

The River Basin Management Plan for The Humber River Basin District has been reviewed.  The current status of the 

Birmingham Canal is “Good” and is expected to remain retain this status by 2015.  The current and 2015 predicted quality status 

of the groundwater is also good. 

4.6 Radon 

The Envirocheck Report indicates that the WCCE is within a lower probability radon area; where the risk from radon is 

considered low.   However, it should be noted that the Radon mapping is being continuously updated and consequently the risk 

may change in the future. 

4.7 Quarrying and Mining 

4.7.1 Quarrying 

An attempt has been made to identify any quarrying operations, past and present that have taken place within 250 m of the 

WCCE using the following information sources: 

- Envirocheck datasheets supplied by Landmark; 

- Records held by Local Authority; 

- Old OS maps and plans; and 

- Geological maps. 

With reference to the above data there are no recorded quarries within 250 m of the WCCE.   

4.7.2 Mining 

A brief Mining Report provided by the Coal Authority is presented as Appendix G and is summarised as follows: 

- The report indicates that theWCCE is not in an area of likely past, present or future area of underground or open cast coal 

mining. However reserves of coal exist in the local area which could be worked at some time in the future; 

- The records do not disclose any fault or line of weakness at the surface as having affected the stability of the property; and 

- There are no known mine entries within, or within 20 m of, the WCCE. However, the Mining Report states that records may be 

incomplete and consequently there may exist mine entries that the Coal Authority has no knowledge of. 
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4.8 Landfilling  

An attempt has been made to identify any landfilling operations, past and present that have taken place within 250 m of the 

WCCE, based on the following sources of information: 

- Envirocheck datasheets supplied by Landmark; 

- Records held by Local Authority / EA; 

- Old OS maps and plans; and 

- Geological maps  

Historical OS maps indicate some areas of possible stockpiling or land raising directly to the north of the WCCE.  Within the 

report produced by Scott Wilson Ltd in 2004, there is also reference to the infilling of a canal basin /spur to the east of the WCCE.  

However, no further information pertaining to this could be ascertained.  There are no recorded licensed or historical landfills 

within a 250 m radius of the WCCE. 

4.9 Previous Ground Investigations 

No previous ground investigation information was made available for review at the time of writing this report. Although as 

identified in Section 2.6, WCC indicates that a previous investigation carried out on the interchange east of Piper’s Row recorded 

elevated levels of selected contaminants.   

 



 

5 Review of Geo-environmental 

Risk 
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5.1 Introduction 

This section is aimed at identifying possible risks, if any, arising from substances used or deposited along the WCCE route and 

substation area, or from other sources of land contamination.  Both past and current potentially contaminative land uses have 

been considered.   

The WCCE 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.  

The WCCE 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, and a tram stop located adjacent to the existing Wolverhampton Rail 

Station. 

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

be required.  

5.2 The WCCE may require additional traction power.  If additional traction power is required an existing substation 

(known as substation 2) situated on the Corner of Bilston Street and Chillington Street will be extended.  

Legislative Framework 

Under the Environmental Protection Act 1990 Contaminated Land is defined as ‘any land which appears to the Local Authority in 

whose area it is situated to be in such a condition, by reason of substances in, on or under the land, that:  

- Significant harm is being caused or there is significant possibility of significant harm being caused, or  

- Pollution of controlled waters is being caused or is likely to be caused’.   

Part IIA of the Environmental Protection Act 1990 requires a risk based approach for the assessment of contaminated land.  This 

involves the identification of possible contaminants, transport pathways and receptors; the evaluation of the likelihood, nature and 

extent of exposure to a hazard; the assessment of the likely pollutant linkages and the degree of risk; and the evaluation of the 

need for controlling the estimated risk. Risk assessment therefore, requires an evaluation of ‘source–pathway–receptor’ linkages. 

The legislative framework for land contamination risk assessment and the principle of contaminant linkages to derive a 

Conceptual Site Model (CSM) are described in Appendix H. 

5.3 Preliminary Hazard Identification 

Preliminary hazard identification has been undertaken which identifies the principal contamination hazards at the site.  Potential 

hazards are presented in the form of contaminant linkages through contaminant sources that have been identified from review of 

available historical plans and records, the potential receptors that may be at risk and the potential pathway which may be 

present. The potential effects of the hazards have been assessed through a preliminary risk assessment, presented in Section 

5.7 below. 

5.4 Potential Sources of Contamination 

5.4.1 On site sources of Contamination 

Historical OS maps of the area reveal that since at least the end of the 19
th 

Century roads have covered a large proportion of the 

WCCE route.  A number of potentially contaminating historical and recent land uses have also been identified within the 

boundary of the WCCE route, including a foundry, timber yard, flour mill and railway land. These sources are also noted as 

potential sources within the 2004 Scott Wilson Ltd Environmental Constraints Report as well as the 1995 Centro Desk Study 

Report.  

5 Review of Geo-environmental 

Risk 
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The development history and more recent use of the WCCE substation and adjacent land may also have given rise to potential 

contamination of the soil and underlying groundwater.  Sources of potential contamination including wharfs, works, electric 

substations, a laundrette, a pest control business, a powerstation and railway land.    

Given the development history of the WCCE route and substation it is also likely that the land may have become contaminated 

by infilling and/or other construction activities.  A previous ground investigation recorded elevated concentrations of chromium, 

lead zinc and petroleum hydrocarbons along the WCCE route.  Possible contaminants associated with the historical and recent 

land use may include but not be limited to the following:  

- Petroleum Hydrocarbons (Fuel and lubricating oils); 

- Polycyclic aromatic hydrocarbons (PAHs); 

- Heavy /toxic metals; 

- Polychlorinated Biphenyls (PCBs) (substation); 

- Inorganic contaminants; and 

- Asbestos. 

5.4.2 Offsite Sources of contamination 

The WCCE is located within an urban area which has experienced varied historical and recent potentially contaminating industrial 

and commercial land uses and activities, including but not limited to railway land, sites of activity foundries, engineering works, 

vehicle depots and garages, timber yards and dry cleaners. It is possible that any potential contamination associated with these 

industries has resulted in the contamination of soils and groundwater. 

5.4.3 Summary 

The potential sources of contamination can be summarised as follows: 

S1 - Potentially contaminated Made Ground and shallow natural soils; 

S2 – Potential contamination groundwater (perched groundwater and Secondary A aquifer); and 

S3 – Bed Rock (Warwickshire Group) (source of potential ground gas). 

5.5 Potential Receptors 

5.5.1 Human Health Receptors 

R1 – Construction and maintenance workers; 

R2 – Final end users; and 

R3 – Adjacent site users. 

5.5.2 Controlled Waters 

R4 – Secondary A aquifer (Warwickshire Group) 

R5 – Surface water (Birmingham Canal) 

5.5.3 Property  

Future proposed services at the site may be affected by contamination in the ground.  In particular, any existing concrete 

foundations if the groundwater has high sulphate levels.  Potential property at risk therefore includes: 

R6 – Future proposed services and structures. 

5.6 Potential Pathways 

Potential pathways for contamination present include the following: 

P1 – Direct contact with soil (ingestion and dermal); 
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P2 – Inhalation of dust and/or vapours; 

P3 – Inhalation of ground gas; 

P4 – Surface water run-off and/or direct percolation from surface; 

P5 – Leaching of contaminants and vertical migration into groundwater; 

P6 – Vertical migration of perched /shallow groundwater; and 

P7 – Direct contact of contaminated ground and groundwater with in-ground structures. 

5.7 Preliminary Risk Assessment 

A qualitative ‘source–pathway–receptor’ approach has been used to assess the potential risks of harm being caused to human, 

environmental, or controlled water receptors from contamination sources on or in the vicinity of the site, via transport pathways.  

Risks to receptors have been assessed using the guidelines given in construction industry research and information association 

(CIRIA) document 552 ‘Contaminated Land Risk Assessment, A Guide to Good Practice,’ where the probability and 

consequences of contamination risks being realised are evaluated.  The tables presented in Appendix I summarise the elements 

of the risk assessment process.  

The qualitative risk assessment of the possible linkages of the above sources (S1 to S3), transport pathways (P1 to P8) and 

receptors (R1 to R5) for the WCCE route and substation have been addressed and are provided in Table 5.1. 
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Table 5.1: Qualitative Risk Assessment 

Source Transport 

Pathway 

Receptor Consequence of 
Risk Being Realised 

Probability of 
Risk Being 
Realised 

Risk 
Classification 
 

Risk Management action 
Recommended 

S1: Potentially 

contaminated 

Made Ground 

and shallow 

natural soils 

 

P1: Direct contact 

with soil 

(ingestion and 

dermal) 

R1: Construction and 

maintenance workers  

 

Severe 

 

Low Likelihood 

 

Moderate Risk 

 

An intrusive ground investigation 

may be necessary to quantify and 

characterise possible 

contamination including chemical 

testing of soils. 

If the site is contaminated, 

mitigation measures will be 

required, including the use of 

personal protective equipment 

(PPE) and good hygiene practises, 

to ensure that health and safety 

risks are minimised during 

construction. P2: Inhalation of 

dust and / or 

vapours 

 

R1: Construction and 

maintenance workers  

 

Severe Low Likelihood Moderate Risk 

R3: Adjacent site users  Minor 

 

Low Likelihood Very Low Risk An intrusive ground investigation 

may be necessary to quantify and 

characterise possible 

contamination.   

If necessary implement appropriate 

mitigation measures during the 

construction phases to minimise 

the risk to adjacent site users from 

wind blow dust. 

P3:  Inhalation of 

ground gas 
R1: Construction and 

maintenance workers  

 

Severe Low Likelihood Moderate Risk 
An intrusive ground investigation 

may be necessary to quantify and 

characterise possible 

contamination including chemical 

testing of soils. 

If the site is contaminated, 

mitigation measures will be 

required, including the use of PPE 

and good hygiene practises, to 

ensure that health and safety risks 
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Source Transport 

Pathway 

Receptor Consequence of 
Risk Being Realised 

Probability of 
Risk Being 
Realised 

Risk 
Classification 
 

Risk Management action 
Recommended 

are minimised during construction. 

P4: Surface water 

run-off and/or 

direct percolation 

from surface 

 

R5: Surface water 

(Birmingham Canal) 

 

Medium Unlikely Low Risk An intrusive ground investigation 

may be necessary to further 

quantify and characterise possible 

contamination. 

Implement mitigation measures 

during the construction phase to 

minimise the risk of surface run-off 

entering the canal. 

P5: Leaching of 

contaminants and 

vertical migration 

into groundwater 

R4: Secondary A aquifer  Medium Low Likelihood Moderate/Low 

Risk 

An intrusive ground investigation 

may be necessary to determine the 

continuity and thickness of the 

superficial deposits and to quantify 

and characterise possible 

contamination in the soils and 

groundwater. 

 

P7: Direct contact 

with in-ground 

structures and 

services 

 

R6: Proposed buildings and 

services 

 

Mild 

 

Low Likelihood  

 

Low Risk 
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Source Transport 

Pathway 

Receptor Consequence of 
Risk Being Realised 

Probability of 
Risk Being 
Realised 

Risk 
Classification 
 

Risk Management action 
Recommended 

S2: Potentially 
contaminated 
groundwater 

P6:  Vertical 

migration of 

perched 

groundwater 

R4: Secondary aquifers 

underlying the site 

 

Medium Low Likelihood Moderate /Low 

Risk 

An intrusive ground investigation 

may be necessary to determine the 

continuity and thickness of the 

superficial deposits and to quantify 

and characterise possible 

contamination in any perched 

groundwater. 

S3: 
Warwickshire 
Group 
 

P3: Inhalation of 
ground gas 

R1: Construction and 

maintenance workers  

 

Medium Low Likelihood  Moderate /Low 

Risk 

An intrusive ground investigation 

may be necessary to quantify and 

characterise possible 

contamination including chemical 

testing of soils and monitoring for 

ground gas. 

If the site is contaminated, 

mitigation measures will be 

required, including the use of PPE 

and good hygiene practises, to 

ensure that health and safety risks 

are minimised during construction. 

R6:  Proposed structures 

and services 

Medium Low Likelihood Moderate /Low 

Risk 

An intrusive ground investigation 

may be necessary to quantify and 

characterise possible 

contamination including chemical 

testing of soils and monitoring for 

ground gas. 
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Environment 

 

6.1 Details of the Scheme 

The WCCE 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.  

The WCCE 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, and a tram stop located adjacent to the existing Wolverhampton Rail 

Station. 

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

be required.  

The WCCE may require additional traction power.  If additional traction power is required an existing substation (known as 

substation 2) situated on the Corner of Bilston Street and Chillington Street will be extended.   

The development of the site is anticipated to require the following stages: 

- Demolition and site clearance along the route; 

- Site earthworks, including excavation levelling and landscaping for external areas; 

- Installation of services and site drainage;  

- Construction of the new Metro track including OLE lighting and  

- Extension of substation. 

6.2 Geotechnical Hazards 

The anticipated ground conditions beneath the site are discussed in Section 4.  A summary of commonly occurring ground-

related hazards, excluding ground contamination, is given in Table 6.1.  The hazards identified as being potentially present on 

site could have potential implications on ground engineering and foundation design. 

Table 6.1: Summary of Potential Geotechnical Hazards 

Geotechnical Hazard Category 

 (excluding contamination issues) 

Engineering Implications 

Filled and Made Ground  Variable ground conditions, variable particle size, possible voids in fill 
collapsing  

Lateral changes in ground conditions Possible lateral changes in extent and thickness of made ground and 
intrinsic variability in Glacial till with possible occasional sand layers 

Shrinkable clay soils Glacial Till typically Low probability of swelling  

Highly compressible / low bearing capacity soils, 
(including peat / soft clay) 

Unlikely.  Glacial till described as Firm-Stiff. Glacial Sand described as 
medium dense 
Possible, glacial till described as soft near the proposed substation site 

Karstic dissolution features (including ‘swallow 
holes’ in Chalk terrain) 

N/A 

Evaporite dissolution features and/or subsidence N/A 

Ground subject to or at risk from landslides N/A 

Ground subject to periglacial valley cambering 
with gulls possibly present 

N/A 

Ground subject to or at risk from coastal or river 
erosion 

N/A 

High groundwater table / and/or flooding 
(including waterlogged ground) 

Possibility of surface flooding area classed as low risk by EA. Low risk is 
classified as between 1 in 1000 (0.1%) and 1 in 100 (1%). 

6 Review of Geotechnical Risk 

Assessment and Foundation 
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