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1 Introduction 

1.1 Terms of Reference 

Arcadis Consulting (UK) Limited (Arcadis) has been commissioned by Transport for London (TfL) ‘the Client’ 
to undertake a number of technical surveys for a Land at Bridge View Road, Hammersmith (‘the Site’).  

TfL is aiming to divest a number of small sites to enable prospective regeneration. The objective of the Small 
Sites Initiative is to provide robust and pragmatic advice that sensibly de-risks each of the sites such that 
unreasonable “abnormal” development costs are not included by developers.  

The objective of this review is to identify potential abnormal development constraints due to geotechnical and 
geo-environmental conditions on Site based on the findings of this desk study.  

The objective of this review are to:  
• Review geo-environmental information regarding the Site and its surrounding area; 
• Provide outline information on potential geo-environmental and geotechnical constraints which may 

impact on the land value or redevelopment potential for the site; and 
• Identify potential development constraints due to geotechnical and geo-environmental conditions on Site.  
 

The Site location is shown in Figure 1 below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1: Site Location Plan provided by TfL  
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1.2 Sources of Information  

As part of this desk study report various sources of information have been used and are detailed below: 

• The on-line British Geological Survey (BGS) 1:50 000 scale geological map comprising the Site (Ref. 1); 

• Historical borehole records available through BGS website and viewed (Ref. 1); 

• Historical Ordnance Survey maps (included in Appendix A);  

• Groundsure datasheets (GeoInsight and EnviroInsight) (Appendix B); 

• The Environment Agency (EA) What’s in Your Backyard Website (Ref. 2); 
• Google maps and observations made during a site visit in June 2017 (Ref. 3); 

• Zetica Regional Unexploded Ordnance Map (Appendix C); and 

• National Archives (www.bombsight.org – Ref. 4). 
 

1.3 Limitations and Expectations 

This report has been prepared for the Client in accordance with the terms and conditions of appointment. 
Arcadis cannot accept any responsibility for any use of or reliance on the contents of this report by any third 
party. The copyright of this document, including the electronic format shall remain the property of Arcadis.  

This report has been compiled from a number of sources, which Arcadis believes to be trustworthy. 
However, Arcadis is unable to guarantee the accuracy of information provided by others. The report is based 
on information available at the time. Consequently, there is a potential for further information to become 
available, which may change this report’s conclusion and for which Arcadis cannot be responsible.   
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2 Site Setting and History 

2.1 Site Location  

Table 2.1 Details Relating to Site Location  

Site Location / Address Land at Bridge View (also referred to as Aspen Place), Hammersmith, W6 9DD 

National Grid Reference 523025,178350 

Approximate Site Area The Site covers an area of approximately 0.05 hectares. 

Description of Site 

The Site is roughly rectangular in shape and is located within the London Borough of 
Hammersmith and Fulham, approximately 0.45 km east of Hammersmith Tube 
Station. The Site is an area of highway verge, the majority of which comprises close 
mown amenity grass, groups of informally planted trees and mature shrubs within 
shrub beds.  There are two bituminous tarmacdam covered car parking spaces in 
the east of the Site which is separated from the remainder of the Site by barriers.    

The Site adjoins a public footpath to the north, east and west and along the southern 
boundary is a brick boundary wall.   

Topography The Site appears to be relatively level. 

Surrounding Area 

The Site is located within a largely residential area of Hammersmith surrounded 
predominantly by housing with local amenities and parks.  

To the north is Hammersmith Bridge Road with the Hammersmith Flyover Great 
North (A4) beyond.  To the east is Bridge View, to the south are the rear gardens of 
the properties along Bridge Road and Mall Road.  To the west is Mall Road with 
Furnivall Gardens, beyond.   

The northern banks of the River Thames and the Hammersmith Bridge are present 
approximately 200m south and south-east of the Site respectively.   

 

2.2 Site History 

A review of the available historical Ordnance Survey maps (Appendix A) has been undertaken to assess the 
historical development of the Site and surrounding areas.  

It is not the intention of this report to provide a full history, but to identify those past uses on and within the 
vicinity of the Site that could have resulted in contamination of the soils and/or waters. Significant changes to 
the land use of the Site and surrounding areas are summarised in Table 2.2 below. 

Table 2.2 History of Site and Surrounding Area 

Date Historical Development (Site and Surrounding Area) 

1867-1870 

The map shows the Site forms part of a larger area of open space with trees present in the 
west and south.  The eastern part of the Site encroaches onto Bridge Avenue.  Off-Site there 
is open space and houses within 200m of the Site and a railway line approximately 250m to 
the north.  
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Date Historical Development (Site and Surrounding Area) 

The northern banks of the River Thames and Hammersmith Bridge are present 
approximately 200m south of the Site. Further away from the Site, on the northern banks of 
the river there are wharfs (200m south-west and 250m south-east) and on the southern 
banks there is a soap works (600m south-east) and the West Middlesex Water Works with 
filter beds (600m south-west). 

1896-1897 

The 1896 map shows the development of two houses in the east and a further small structure 
(possibly an outbuilding) in the west.  The houses within the Site form part of the residential 
development along Bridge Avenue (east), Rutland Road (south) and Mall Road (west). Much 
of the surrounding area is formed of residential properties.   

Further away, there is a tramway running along King Street West (later referred to as King 
Street) approximately 175m to the north and a graveyard approximately 200m north-east. An 
overflow pipe is recorded extending into the river from the northern bank approximately 200m 
south of the Site. Lead mills and boat houses are shown at the wharf approximately 250m 
south-west of the Site. The West Middlesex Water Works had expanded to within 350m of 
the Site (southern bank of the river) and approximately 300-450m south-east of the Site (on 
the northern bank of the river) there is a wharf with a distillery and an iron works.  

1915-1916 

No significant changes are noted on-site or within the immediate surrounding area (up to 
100m), although a large building (later identified as Bridge Avenue Mansions) had replaced 
the house approximately 80m north of the Site.  A tank is recorded approximately 100m 
north-west of the Site adjacent to the ‘Picture Theatre’.   

1933, 1938, 
1947 

No significant changes are noted on-site or within the immediate surrounding area (up to 
100m) which remains residential. 

1950-1951 

The 1950 map shows the houses within the Site had been demolished.  The houses along 
the northern parts of Mall Road and Bridge Avenue and within areas east of Bridge Avenue 
and west of Mall Road had been demolished, with one area being redeveloped into Aspen 
Gardens - residential housing (approximately 80m north-west).  

There are two larger circular structures (unknown use) approximately 120m south-east of the 
Site along Ship Lane (no longer shown after 1950).  The tramway (175m north) is no longer 
present, a chimney has now been noted on the lead works and there is an engineering works 
approximately 250m south-west. 

There are 4 electrical substations between approximately 100m and 175m from the Site. 
Between 140m and 250m from the site there is a garage, telephone exchange and a number 
of works including a concrete, coach and engineering, and building materials works. 

1957 

The 1957 map shows the Site as open space with car parking / turning area in the eastern 
side of the Site (roughly in its current day layout).  Great West Road had been constructed 
along the Site’s northern boundary and Bridge Avenue / Mall Road are now a cul-de-sac with 
no direct access to Great West Road.  By this time, the works / properties approximately 
150m to the west had been demolished and Furnivall Gardens had established. 

Further away some of the works within 250m had been demolished becoming open spaces 
or redeveloped into housing.  
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Date Historical Development (Site and Surrounding Area) 

1963, 1968, 
1977, 1980 

The 1968 map shows no apparent changes within the Site except for occasional trees noted 
in the east.  Bridge View was recorded along the eastern boundary by the 1963 map and 
allotments had established by 1977 immediately south of the Site.   

The Hammersmith Flyover (A306) had been constructed north of Great West Road by 1968.  
Also during this time, the lead mill and the concrete admixture works within 250m of the Site 
were no longer shown. 

1991-1993 No significant changes are apparent on-site or within the immediate surrounding area. 

2010  No significant changes are noted. 

 
 

2.3 Unexploded Ordnance 

With reference to the Zetica Regional Unexploded Bomb Risk of East Central London (Appendix C), the Site 
is designated as lying within an area denoted as “medium” bomb risk area. Further reference has been made 
to the National Archives (www.bombsight.org – Ref. 4) which shows four high explosive bombs are recorded 
as having been dropped within 150m of the site; one near to Great West Road (approximately 150m west), 
two close to Aspen Gardens (approximately 100m and 150m north) and one close to Lower Mall 
(approximately 150m south).  

Therefore, based on the information provided by Zetica and the National Archives, the Site may have been 
affected by Second World War bombing. 
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3 Physical and Environmental Setting 

3.1 Published Geology, Hydrogeology and Hydrology  

With reference to the sources of information detailed in Section 1.2, the following information has been 
obtained.  

Table 3.1 Information Regarding Geology, Hydrogeology and Hydrology 

Geology / Aquifer Status 

Superficial Deposit: Kempton Park Gravel Member described as sand and gravel 
and are classified as a Secondary A Aquifer.   

Solid Geology: London Clay Formation described as clay and silt are classified as 
an Unproductive Strata. 

There are no geological faults recorded within 250m of the Site.  

BGS Boreholes (within 100m 
of the Site) 

There are no records within the site.  The closest five – (TQ27NW67, TQ27NW71, 
TQ27NW62, TQ27NW61 and TQ27NW153*) are located within 100m (north) of the 
Site, these were for the Cromwell Road Extension (roughly along the footprint of the 
Hammersmith Flyover) however no date is provided.  Whilst there is little 
description, Made Ground (in some areas consisting of a thick layer of brick rubble) 
ranged between 0.3m to 2.1m thick, underlain by Kempton Park Gravel Member 
consisting of interbedded layers of sand / gravel which are occasional clayey to 
depths of 2.6m (TQ27NW153) and 7.5m (TQ27NW67), this is underlain by the 
London Clay which is described as blue clay.    

Within a Source Protection 
Zone 

N/A 

Licensed Groundwater 
Abstraction Points There are no groundwater abstraction points noted within 500m of the Site.  

Surface Water Feature The River Thames is located approximately 200m south-west of the Site.   

Likely Groundwater Flow 
Direction 

Based on the proximity of the Site to the River Thames, it is inferred that 
groundwater flow will be in a southerly direction towards the river. 

*units / dates have not been provided within this log therefore it has been assumed that depths quoted are feet and inches rather 
than metres.  

 

3.2 Environmental Public Registers 

Public register information from the Groundsure Report (Appendix B) for the Site and the surrounding area 
(within 250m radius) has been summarised in Table 3.2 below.  

It is not the purpose of this section to provide a comprehensive account of the environmental data but only to 
detail those factors that are or could impact the Site. 

Table 3.2. Environmental Data  

Data type Description Distance (m) and Direction 

Radon 
The Site is not in a radon affected 
area, as less than 1% of properties 
are above the Action Level. 

N/A 
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Data type Description Distance (m) and Direction 

Landfill Sites 
None identified within 250m of the 
Site. N/A 

Current Industrial Data  

An electricity transmission cable is 
mapped on the western side of 
Bridge View, although the 
Groundsure report states it has been 
decommissioned.  

There are eighteen industrial land 
uses listed within a 250m radius of 
the Site. Seven relate to electricity 
substations, four are mooring and 
unloading facilities, two publishing 
goods store, one airline services, one 
industrial coatings / finishers, one 
waste storage, processing and 
disposal facility, one telephone 
exchange and one unspecified 
works/factory.  

The transmission cable is located 
approximately 20m east. 

The other industrial uses are located 
to the north, east, south and west 
ranging between 107m and 247m.  

Part A(2) and Part B Activities 
No activities have been recorded 
within the 250m radius of the Site. 

N/A 

 
The site has been subject to redevelopment including the demolition of residential properties and therefore 
Made Ground is likely to be present within the Site. Made Ground associated with redevelopment of 
properties and roads adjacent to the Site is also anticipated.  Whilst off-site industrial uses have been 
identified within approximately 100m of the Site, these are in localised areas with a larger number of 
industries (such as wharfs and mills) being mostly located on the banks of the river (250-450m south) from 
the Site, which may potentially be downgradient of the Site. 
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4 Preliminary Conceptual Site Model 

Geo-environmental assessments are required in accordance with current regulatory guidance (CIRIA C552 - 
Ref. 4 and CLR11 – Ref. 7) to consider the significance of potential contamination in terms of plausible 
contaminant source-pathway-receptor contaminants linkages. As part of this process, it is necessary to 
develop a conceptual model of these potential contaminant linkages by identifying the potential 
contamination sources, sensitive receptors and any potential exposure pathways. A risk assessment is then 
undertaken to determine the likelihood and significance of these potentially complete contaminant linkages. 

4.1 Potential Contaminant Sources 

Based on the information obtained from the existing data and information obtained from historical and 
environmental research, there are a number of potential contaminative sources identified on- and off-site. 
These are detailed in the table below.  

It should be noted that it is considered unlikely that all these substances would be present at significant 
concentrations across the Site. 

Table 4.1: Potential Sources of Contamination On-Site 

Source Potential Contaminants 

On Site  

Made Ground from phases of demolition and 
redevelopment 

Metals, polycyclic aromatic hydrocarbon (PAH), 
hydrocarbons, asbestos, ground gas and vapours 

London Clay Sulphates 

Off Site  

Made Ground associated with redevelopment adjacent to 
the Site 

Metals, PAHs, hydrocarbons, asbestos, ground gas and 
vapours 

Historical tramway and former tanks (including circular 
structures 

Historical works, lead mills, tramway  

Electricity substation and local industries/factories 

Metals, polycyclic aromatic hydrocarbon (PAH), 
hydrocarbons, asbestos, ground gas and vapours  

 

 

4.2 Potential Receptors 

The proposed land use is currently unknown. As a precaution the potential receptors detailed below take into 
consideration the future land use as residential properties with gardens and landscaped areas. It is 
considered possible that any potential contamination within the soils may be disturbed during the 
construction phase, or during gardening or landscaping undertaken by any future site users. 

4.2.1 Human Health 

• Site Users (residents, visitors, maintenance workers and contractors). 
Contamination risks to construction workers are not appraised by chronic (long term) exposure human health 
risk assessments. There are no appropriate published criteria applicable to assessment of potential risks to 
construction workers. The potential risks should be addressed by a site-specific construction workers risk 
assessment and implementation of appropriate health and safety measures, to adequately mitigate any 
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potential risks. All works should be conducted in accordance with the CDM regulations 2015 (Ref. 7) or any 
other relevant guidance. Construction workers are not considered further site users 

4.2.2 Controlled Waters 

• Groundwater beneath the Site – Kempton Park Gravel Member  

• River Thames. 
It is noted that the Site is not within a groundwater protection zone within 500m radius of the Site.   

 

4.2.3 Buildings 

• Underground /structures/services (water pipes, concrete, foundations) including sulphate attack. 

• Proposed buildings. 
 

4.3 Potential Pathways 

Potential pathways are the routes that link the receptor to the contamination. The potential pathways for this 
Site are summarised in the table below. 

Table 4.2: Potential Contaminant Pathways 

Receptor Description 

Human Health (residents, visitors, 
maintenance workers and contractors) 

Accidental ingestion of contaminants within soil, water and dust 

Inhalation of dust, vapours and ground gases 

Dermal contact with contaminants within soil, water and dust 

Ingestion of contaminated vegetables and soil attached to vegetables 

Controlled Waters (Secondary A 
Aquifer and River Thames) 

Leaching of potential contaminants in soil or Made Ground into 
groundwater 

Vertical migration of soluble contaminants through the unsaturated zone 
into groundwater beneath the Site 

Surface run-off and lateral migration 

Buildings Direct contact of building services or foundations with contaminants in the 
soil and Made Ground  

Gas and / or vapour accumulation in confined and poorly ventilated spaces 

Sulphate attack on buried concrete 

 
 
4.4 Preliminary Qualitative Risk Assessment 

Primary sources of on-site contamination are considered to be associated with Made Ground (demolition / 
redevelopment / narrowing of the river).  Off-site sources are likely to be associated with Made Ground from 
demolition and redevelopments adjacent to the site.  In addition, commercial / industrial off-site sources of 
contamination (works, lead works, tanks, tramway, mills, wharfs etc) have been identified which may have 
migrated onto the Site however, although a number are located on the banks of the river which are inferred 
to be downgradient of the Site. 
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Within the Site, the Made Ground is likely to be present which could be a source of contamination. Human 
exposure could occur in gardens or soft landscaped areas, especially if soils are disturbed by activities such 
as digging/gardening. Ground gas / vapours could be generated by the Made Ground which could 
accumulate in confined spaces and poses potential risk to future site users. 

Based on the historic use of the Site and surrounding area, gross contamination capable of impacting the 
built environment is not considered likely to be significant.  In addition, the impacts from the electrical cable 
are also likely to be minimal and not considered to be mobile.    
 
The London Clay is also a source of naturally occurring sulphates which could impact buried concrete.  
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5 Waste Management and Potential Development Constraints  

5.1 Waste Management  

Consideration should be given to a disposal of waste soils / Made Ground generated by any potential 
development. Chemical testing of soils / Made Ground is likely to be required to inform a waste classification 
assessment and determine the potential disposal options. It should be noted that the waste contractor may 
require testing of the actual material to be disposal prior to acceptance, and there is no obligation on a 
landfill operator to accept the waste. 

Soils suspected of being contaminated should be segregated from soils which appear to be ‘clean’ and 
should not be used elsewhere on the site as fill or landscaping unless they can be proven to be fit for 
purpose.  

Imported topsoil for gardens and landscaped areas should be clean, fit for purpose and validated as 
necessary. 

 

5.2 Potential Development Constraints 

The historical review reveals that development within the Site is limited to residential properties.  Adjacent to 
the Site, redevelopment of the roads and houses have also been recorded as are localised areas of 
commercial / industrial uses that have been recorded as close as 100m from the Site.   

Therefore, from experience, the potential for the need to undertake remediation should be limited given the 
Site has not previously been used for industrial or commercial use.   

The following potential environmental conditions have been identified that will warrant further consideration 
and/or implementation:  

• Buried obstructions (foundations and services) associated with the former buildings may be present and 
may require removal prior to redevelopment.  Buried services may require removal, protection, diversion 
or chasing and plugging at the boundary.   

• Gross contamination is not anticipated however, provisions should be allowed for the potential for 
unforeseen contamination (this can be a planning requirement); 

• Asbestos, if encountered, will require testing and further assessment.  
• Gas resistant membrane and contaminant resistant water supply pipes may be required but this would 

depend on the findings of the ground investigation;  
• Provision of clean cover system in garden areas and public open space may be required subject to the 

findings of an investigation.  Where possible, the Topsoil should be retained and incorporated within the 
redevelopment;  

• Design specific ground investigation and consultancy advice to support planning obligations will be 
required.  

• Reference should be made to the Arcadis Flood Risk Survey relating to the requirements for flood risk 
assessment.  
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6 Geotechnical Considerations 

The anticipated geology is Made Ground, underlain by the Kempton Park Gravel Member, underlain by the 
London Clay Formation. Information from the five historic borehole logs indicated that within 100m of the Site 
the geology was relatively consistent. Though there was little description on the logs it was apparent that 
Made Ground (in some areas consisting of thick brick rubble) up to 2.1m thick, underlain by Kempton Park 
Gravel and in turn by London Clay. 

Potential founding solutions will be dependent on the thickness of Made Ground and the geotechnical 
properties of the natural deposits.  The Made Ground is generally considered unsuitable for foundations due 
to its variable composition and its potential for high total and differential settlement. Below ground structures 
and services associated with previous structures may be present and will require removal prior to 
redevelopment. Ground disturbance caused by the removal of historical structures may increase the 
thickness of Made Ground already present beneath the site locally. At this stage, conventional shallow 
foundations may not be appropriate for the site but this would depend on the thickness of the Made Ground 
and the underlying ground conditions.  Deeper trench fill may be possible although the maximum practical 
extent of this type of foundation is in the region of 2-2.5m.  In areas of deeper Made Ground, or where 
deeper soft / loose bands are recorded either piling or ground treatment e.g. vibro-stone columns should 
provide a suitable foundation solution. The advice of a specialist ground improvement contractor should be 
sought to verify the suitability of the ground for treatment. 

Consideration will need to be given to the presence of existing trees that are removed, retained or the 
planting of future trees when considering the depths of the foundations (Ref. 8).  In addition, the risks 
associated with the London Clay include high plasticity clay which are subject to shrinkage and swelling, 
sulphate attack and the potential for relict shear slip surfaces should considered during the investigation / 
design.   
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7 Conclusions and Recommendations 

The Site is an area of highway verge covered in grass and occasional trees / shrubs, located within a largely 
residential area of Hammersmith adjacent to the A4. The Site was most recently occupied by properties and 
potentially in the past, Bridge Avenue may have encroached onto the eastern section of the Site. Off-site, the 
desk study review revealed the presence of works / factories and substations and historical lead works, mills, 
a tramway tanks and works which are also considered to be potential sources of contaminants.  

An intrusive site investigation has not been undertaken at this stage, however Made Ground is anticipated to 
be present from the former uses which include the demolition and redevelopment of the Site. 

 

7.1 Design Considerations 

Potential risks to human health, controlled waters and the built environment have been identified from 
potential on site Made Ground and ground gas / vapours and there are possible risks to human health from 
the off-site sources (Made Ground). It is recommended that an intrusive site investigation should be 
undertaken prior to redevelopment to quantify these risks. This should include for chemical testing of soils, 
groundwater monitoring and gas monitoring in accordance with the recommendations in CIRIA C665 (Ref. 6) 
and CLR 11 (Ref. 7) and foundations will need to consider shrinkage and swelling, sulphate attack and the 
potential for relict shear slip surfaces.  

 

7.2 Construction Considerations 

During construction, a watching brief should be undertaken to identify the presence of any unforeseen 
contamination. If contamination is encountered, all works should cease until the advice of a suitably qualified 
professional can be sought.  

Construction / demolition workers should use appropriate PPE and follow the site-specific contractors risk 
assessment which should include risks to human health from potential contamination. Due to the historic 
phases of development and demolition consideration should be given to the presence of asbestos within the 
Made Ground. 

Good site management practices should be adopted during the construction phase such as covering 
stockpiles to minimise surface runoff/dust creation. 

A foundation works risk assessment may be required to assess the risks to the underlying if foundations or 
piling which penetrate the base of Made Ground are proposed and contamination is identified. 

The site is in an area where ‘ medium’  risk of encountering unexploded ordnance is present and further 
assessment is not considered necessary. 
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Geotechnical and Geo-Environmental Desk Study 
 

 

 

Zetica UXO Maps 
 
 
 



For more details on this and related services,  telephone: +44 (0) 1993 886682  or visit our website: www.zetica.com

REGIONAL UNEXPLODED BOMB RISK
LONDON –  East Central

A FOUR-STEP PROCESS
Risk assessment and 
method statement from 
a quali�ed explosive 
ordnance clearance 
(EOC) operative.

Surface geophysical 
survey to allow shallow 
groundwork. 

MAGCONE detects 
UXBs and obstructions 
on piling layout to the 
no-risk depth.

Detected UXBs can 
be dealt with by our 
EOC engineers and a 
Clearance Certi�cate 
issued for the site.
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London and its approaches are renowned for the heavy bombing in�icted on them 
during WWII. This is re�ected in the number of UXB found since the war and so it is 
accepted that a signi�cant risk from UXB exists across the London area. On average, 
less than 10% of high explosive and 50% of incendiary bombs failed to explode. This 
map shows the relative increase in this risk based on bombing densities.

*Larger incendiary devices only. This �gure does not include the numerous smaller 
  incendiary devices (eg. 1kg devices).

The information in this UXB risk map is derived from a number of sources and should 
be read in conjunction with the ‘Users’ Guide’ attached. The often inaccessible nature 
and changing ground conditions in estuaries and riverbeds (eg. movement of silt that 
may contain ordnance) means that historical bombing records of these areas may be
poor or inaccurate, and further assessment of the bomb risk may be required as part 
of a site speci�c study. Zetica cannot guarantee the accuracy or completeness of the 
information or data. 
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UXB hazard map 
This map can be used as part of a preliminary risk 
assessment in line with CIRIA guidance (C681).



RISK MITIGATION AND INVESTIGATION
LONDON – East Central

Risk mitigation map
This map is based on Zetica’s bomb risk map and can be used as a guide to the relative risk of intrusive 
activities such as piling, drilling or deep bulk excavation, and the likelihood that some form of risk mitigation 
may be recommended. However, this map is a guide only and, in practice, a detailed desk study may conclude 
that extensive risk mitigation is not required even in a high risk area.

MagCone/MagDrill map
This map compilation provides a guide to 
appropriate intrusive UXB detection methods. 
The map is based on British Geological Survey 
maps at 1:50,000 scale. Soft, compressible alluvial 
materials can typically be investigated using 
MagCone (CPT-based) methods whereas sands 
and dense gravels from River Terrace deposits 
are typically investigated using MagDrill (drilling-
based) methods. 
The use of an inappropriate method could result 
in insu�cient depth of detection or a less cost 
e�ective technique being used.  

Investigation options
The unexploded bomb (UXB) risk for intrusive 
site works, such as drilling or piling that usually 
extend to depths greater than can be mapped 
from surface, can be e�ectively managed 
by clearing borehole or pile locations using 
MagCone or MagDrill techniques.  
For the London area, the geology is extremely 
complex with a complicated succession that 
includes several units that are unsuitable for 
MagCone techniques. To give a �rst order 
approximation as to which technique might 
be appropriate for a site, a simpli�ed map has 
been produced.  
This map has been compiled from the BGS 
Solid and Drift map sheets 256, 257, 270 and 
271.  The complex geology has been reduced to 
three areas coloured grey, green and pink.    
Areas that involve units that are probably only 
suitable for MagDrill, which include gravels, 
are shown in pink.  Areas that involve units 
probably suitable for MagCone, such as London 
Clay or alluvium, are coloured green. Where 

chalk crops out at surface or there is negligible 
soil cover over chalk, it is shown in grey.  
This map is for indicative purposes only and 
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London and its approaches are renowned for the heavy bombing in�icted on them 
during WWII. This is re�ected in the number of UXB found since the war and so it is 
accepted that a signi�cant risk from UXB exists across the London area. On average, 
less than 10% of high explosive and 50% of incendiary bombs failed to explode. This 
map shows the relative increase in this risk based on bombing densities.
*Larger incendiary devices only. This �gure does not include the numerous smaller 
  incendiary devices (eg. 1kg devices).
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speci�c site geology needs to be taken in to 
account, especially close to the boundaries 
shown on the map.
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BOMB MAP USERS’ GUIDE
Sources of information and explanation of bomb risk

For more details on this and related services,  telephone: +44 (0) 1993 886682  or visit our website: www.zetica.com

Why?
Unexploded bombs (UXB) still present a risk to 
construction projects long after the end of the 
Second World War (WWII). UXBs often entered 
the ground unnoticed at high velocity and 
penetrated to a depth of several metres. Here 
they remain – vulnerable to disturbances from 
construction work. Beyond the depth of shallow 
excavation work, the greatest risk is to piling, 
drilling and probing crews. A piling rig could 
repeatedly hit a UXBs with considerable force 
before the crew realises an obstruction has been 
impacted. It could then be up to 72 hours before 
the detonator activates.

Who?
The responsibility for avoiding UXB risk usually 
lies with construction companies or house 
builders particularly those who are redeveloping 
urban sites. In addition, project engineering 
or environmental consultants are expected 
to advise their clients of a site’s history. Other 
interested parties include those organisations 
whose employees are physically at most risk 
from intrusive works, normally piling companies, 
drillers or probing operators. 

How?
UXB risk should be assessed for every site, but 
especially those in known heavily bombed 
areas or those situated near war-time strategic 
installations that were priority targets for 
enemy aircraft, for example, air�elds. Zetica’s 
regional bomb risk map is therefore a �rst point 
of reference from which the relative, potential 
abundance of UXBs can be judged. Consultants 
then advise their clients that an ordnance-risk 
desk study is required, which they may obtain 
from external sources. Construction companies 
or house builders who assess their own risk 
could choose to come direct to Zetica. 

When?
Do not wait for the piling or drilling company 
to be on site before thinking about UXB risk –  
it will inevitably cause delays and higher costs. 
Request the regional bomb risk map from 
Zetica as soon as a site is being considered, and 
then use it to help you or your clients to decide 
if an ordnance-risk desk study is required.

Where?
Maps can be obtained for any county in 
England, Scotland, Wales or Northern Ireland 
– or for any London borough. They can help 
determine the areas that were most heavily 
bombed – but no part of the country should 
be considered 100% safe from UXB risk. Even 
remote rural areas can have a high risk if, for 
example, they were locations for decoy air�elds 
or beacons that were lit to fool enemy pilots 
into thinking they had located a burning city 
that had been successfully hit by others in the 
raid.

Information on the regional risk remaining from 
UXBs in the UK 
Zetica has built the largest UXB database of its 
kind in the UK. It includes a unique digital library 
of bomb census data, and maps showing key 
strategic points and bombing densities from the 
First and Second World Wars. The main sources of 
information include records from central gov-
ernment (Public Records O�ce), the Ministry of 
Defence, and the German Luftwa�e.

Using information from this database, Zetica has 
published maps of UXB risk on a regional, county 
and borough scale. The maps indicate relative 
degrees of UXB risk based on available records 
for bombing densities and known targeted areas 
for regions within the UK. The risk is broken 
down into individual boroughs, towns or cities. 
The data are based on the historical boroughs 
and are then overlaid onto the modern map. It is 
important to note that more-detailed research 
may be required for individual sites, particularly 
where proximity to a potential WWII target 
means the local risk may be higher.

Relative UXB risk across London 
The relative risk for the London area is established 
by plotting the recorded bombing densities. 
These are represented as counts of high explosive 
bombs in km2 area.

The areas coloured green represent a record of less 
than 10 bombs per km2.  Compared to other areas 
of the UK, this still represents a sign�icant risk. 

However, this is much lower than parts of Central 
London, where the red colouration indicates in 
excess of 150 bombs falling per km2, representing 
a very signi�cant UXB risk.

Other WWII targets
Other regions with the risk of UXBs are key 
strategic points as de�ned by the government 
during WWII as representing potential enemy 
targets. Where these exist outside areas mapped 
as high, moderate or low risk, a site-speci�c 
assessment of the UXB risk may be required. 

What to do if…
…you have a site that has a potential UXB risk
In the absence of current legislation requiring 
you to address the risk from UXBs, your 
responsibilities under health and safety 
legislation and regulations such as construction 
design and management require that you 
address all identi�ed risks. The �rst stage is 
to request further advice from a professional 
adviser such as Zetica, or to gain more site-
speci�c information by commissioning an 
ordnance-risk desk study. Then a strategy to 
deal with the risk can be established that is 
tailored to your proposed work. 

…you �nd a suspect item or require advice
If during site works you �nd a suspect 
(ordnance-related) item, it is very important 
that you do not touch or move it (even if it 
has already been moved by an excavator). If it 
is clearly ordnance related, then dial 999 and 
ask for the police. Ensure that the area around 
the item is kept as clear as possible without 
placing yourself at risk. If you are unsure and 
do not wish to cause undue alarm, or you just 
require some advice, then you can call Zetica. 
We have experienced quali�ed UXB specialists 
on hand who can o�er support and advice 
during any site works.

More-detailed procedures should be 
established in advance if you are in an area 
where the risk of �nding a UXB is shown to be 
signi�cant (moderate to high).

Site-speci�c desktop studies
Zetica is able to provide high-quality, 
site-speci�c UXB risk information for any 
residential, industrial or commercial property 
in the UK. These desktop studies provide 
details of the bombing density within an 
area and for the site itself, in order to indicate 
the risks of UXBs still being present. A risk 
assessment is provided to facilitate informed 
decision making on whether any further risk 
mitigation measures are required.

How to use this regional map of London
This map is designed to give you an indication 
of the potential risk from UXBs in your area. 
If you are conducting work that involves 
excavation, piling or other disturbance of 
the ground, then you should use the map to 
identify the category of risk for your site.

The risk boundaries are a guide, compiled 
from data based on the political areas for which 
records are held; being just outside a high-risk 
area does not mean there is no UXB risk. You 
should use the map to assist in your decision of 
whether to investigate the UXB risk further.  

Copyright 2011 Zetica Ltd. All rights reserved.  
The copyright, design rights and all other intellectual 
rights remain the exclusive property of Zetica Ltd.
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