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Artificial Ground and Landslip

Superficial Geology

Bedrock and Faults

Geology 1:50,000 Maps
This report contains geological map extracts taken from the BGS Digital 
Geological map of Great Britain at 1:50,000 scale and is designed for users
carrying out preliminary site assessments who require geological maps for 
the area around the site. This mapping may be more up to date than 
previously published paper maps.
The various geological layers - artificial and landslip deposits, superficial 
geology and solid (bedrock) geology are displayed in separate maps, but 
superimposed on the final 'Combined Surface Geology' map. All map 
legends feature on this page. Not all layers have complete nationwide 
coverage, so availability of data for relevant map sheets is indicated below.
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Artificial Ground and Landslip
Artificial ground is a term used by BGS for those areas where the ground 
surface has been significantly modified by human activity. Information about
previously developed ground is especially important, as it is often 
associated with potentially contaminated material, unpredictable 
engineering conditions and unstable ground.

Artificial ground includes: 

- Made ground - man-made deposits such as embankments and spoil 
heaps on the natural ground surface.
- Worked ground - areas where the ground has been cut away such as 
quarries and road cuttings.
- Infilled ground - areas where the ground has been cut away then wholly or
partially backfilled.
- Landscaped ground - areas where the surface has been reshaped.
- Disturbed ground - areas of ill-defined shallow or near surface mineral 
workings where it is impracticable to map made and worked ground 
separately.

Mass movement (landslip) deposits on BGS geological maps are primarily 
superficial deposits that have moved down slope under gravity to form 
landslips. These affect bedrock, other superficial deposits and artificial 
ground. The dataset also includes foundered strata, where the ground has 
collapsed due to subsidence.

 
 
 
Artificial Ground and Landslip Map - Slice A
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Superficial Geology
Superficial Deposits are the youngest geological deposits formed during the
most recent period of geological time, the Quaternary, which extends back 
about 1.8 million years from the present. 

They rest on older deposits or rocks referred to as Bedrock. This dataset 
contains Superficial deposits that are of natural origin and 'in place'. Other 
superficial strata may be held in the Mass Movement dataset where they 
have been moved, or in the Artificial Ground dataset where they are of 
man-made origin.

Most of these Superficial deposits are unconsolidated sediments such as 
gravel, sand, silt and clay, and onshore they form relatively thin, often 
discontinuous patches or larger spreads.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Superficial Geology Map - Slice A
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Bedrock and Faults
Bedrock geology is a term used for the main mass of rocks forming the 
Earth and are present everywhere, whether exposed at the surface in 
outcrops or concealed beneath superficial deposits or water. 

The bedrock has formed over vast lengths of geological time ranging from 
ancient and highly altered rocks of the Proterozoic, some 2500 million years
ago, or older, up to the relatively young Pliocene, 1.8 million years ago.

The bedrock geology includes many lithologies, often classified into three 
types based on origin: igneous, metamorphic and sedimentary.

The BGS Faults and Rock Segments dataset includes geological faults 
(e.g. normal, thrust), and thin beds mapped as lines (e.g. coal seam, 
gypsum bed). Some of these are linked to other particular 1:50,000 
Geology datasets, for example, coal seams are part of the bedrock 
sequence, most faults and mineral veins primarily affect the bedrock but cut
across the strata and post date its deposition.
 
 
 
 
 
 
 
 
 
 
 

Bedrock and Faults Map - Slice A
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Combined Surface Geology

Additional Information

Contact

The Combined Surface Geology map combines all the previous maps into 
one combined geological overview of your site. 

Please consult the legends to the previous maps to interpret the Combined 
"Surface Geology" map.

More information on 1:50,000 Geological mapping and explanations of rock
classifications can be found on the BGS website. Using the LEX Codes in 
this report, further descriptions of rock types can be obtained by 
interrogating the 'BGS Lexicon of Named Rock Units'. This database can 
be accessed by following the 'Information and Data' link on the BGS 
website.

British Geological Survey
Kingsley Dunham Centre
Keyworth
Nottingham
NG12 5GG
Telephone:  0115 936 3143
Fax:  0115 936 3276
email:  enquiries@bgs.ac.uk
website:  www.bgs.ac.uk

 
 
 
Combined Geology Map - Slice A
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Risk Evaluation 
 
The qualitative assessment methodology presented in CIRIA publication C552 (2001) titled ‘Contaminated Land 
Risk Assessment: A Guide to Good Practice’ has been used by TEC for the basis of evaluating potential risk. 

The method requires an assessment of the: 

 magnitude of the probability or likelihood of the risk occurring (Table 1); and 
 magnitude of the potential consequence or severity of the risk occurring (Table 2) 

 
Table 1. Classification of Probability  

Classification  Definition 

High likelihood There is a pollution linkage and an event that either appears very likely in the short-term and 
almost inevitable over the long-term, or there is evidence at the receptor of harm or pollution. 

Likely There is a pollution linkage and all the elements are present and in the right place, which means 
that it is probable that an event will occur. Circumstances are such that an event is not 
inevitable, but possible in the short-term and likely over the long-term. 

Low likelihood There is a pollution linkage and circumstances are possible under which an event could occur. 
However, it is by no means certain that even over a longer period such an event would take 
place, and is less likely in the short-term. 

Unlikely There is a pollution linkage but circumstances are such that it is improbable that an event would 
occur even in the very long-term. 

 
Table 2. Classification of Consequence 

Classification Definition Examples 

Severe Short-term (acute) risk to human health likely to 
result in “significant harm” as defined by the 
Environment Protection Act 1990, Part IIA. Short-
term risk of pollution of sensitive water resource. 
(Note: Water Resources Act contains no scope for 
considering significance of pollution). 
Catastrophic damage to buildings/property. A 
short-term risk to a particular ecosystem, or 
organisation forming part of such ecosystem 
(note: the definitions of ecological systems within 
the draft circular on Contaminated Land, DETR, 
2000). 

High concentrations of cyanide on the 
surface of an informal recreation area.  
Major spillage of contaminants from site 
into controlled water. 
Explosion, causing building collapse (can 
also equate to a short-term human health 
risk if buildings are occupied). 

Medium Chronic damage to human health (“significant 
harm” as defined in DETR, 2000). Pollution of 
sensitive water resources. (Note: Water 
Resources Act contains no scope for considering 
significance of pollution). A significant change in a 
particular ecosystem, or organism forming part of 
such ecosystem, (note: the definitions of 
ecological systems within draft circular on 
Contaminated Land, DETR, 2000). 

Concentration of a contaminant from site 
exceeding the generic or site-specific 
assessment criteria. 
Leaching of contaminants from a site to a 
major or minor aquifer. 
Death of a species within a designated 
nature reserve. 

Mild Pollution of non-sensitive water resources. 
Significant damage to crops, buildings, structures 
and services (“significant harm” as defined in the 
draft circular on Contaminated Land, DETR, 2000). 
Damage to sensitive buildings/structures/services 
or the environment. 

Pollution of non-classified groundwater. 
Damage to building rendering it unsafe to 
occupy (for example foundation damage 
resulting in instability). 

Minor Harm, although not necessarily significant harm, 
which may result in a financial loss, or 
expenditure to resolve. Non-permanent health 
effects to human health (easily prevented by 
means such as personal protective clothing etc), 
easily repairable effects of damage to buildings, 
structures and services. 

The presence of contaminants at such 
concentrations that protective equipment is 
required during site works. 
The loss of plants in a landscaping scheme. 
Discolouration of concrete. 
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The combination of the two factors is determined using Table 3 and the resulting level of risk is described in 
Table 4. The evaluation can be applied to each of the scenarios identified in the risk model and the overall risk 
assessed. 
 
Table 3. Combination of Consequence with Probability 

 
Table 4. Description of risks and likely action required 

Very High Risk There is a high probability that severe harm could arise to a designated receptor from an 
identified hazard, or there is evidence that severe harm to a designated receptor is currently 
happening. 
This risk, if realised, is likely to result in a substantial liability. 
Urgent investigation (if not undertaken already) and remediation are likely to be required. 

High Risk Harm is likely to arise to a designated receptor from an identified hazard. 
Realisation of the risk is likely to present a substantial liability. 
Urgent investigation (if not undertaken already) is required and remedial works may be 
necessary in the short-term and are likely over the longer-term. 

Moderate Risk It is possible that harm could arise to a designated receptor from an identified hazard. However, 
it is either relatively unlikely that any such harm would be severe, or if any harm were to occur 
it is more likely that the harm would be relatively mild. 
Investigation (if not already undertaken) is normally required to clarify the risk and to 
determine the potential liability. 
Some remedial works may be required in the long-term. 

Low Risk It is possible that harm could arise to a designated receptor from an identified hazard, but it is 
likely that this harm, if realised, would at worst normally be mild. 

Very Low Risk There is a low possibility that harm could arise to a receptor. In the event of such harm being 
realised it is not likely to be severe. 

  
Using the risk model the pollutant linkages are identified and a preliminary estimate of risk undertaken. If there 
is no pollutant linkage identified, then there is no risk. If the estimate of risk for all the linkages and exposure 
scenarios is very low at this stage then it is likely that no further assessment will be required. 

  Consequence 

  Severe Medium Mild Minor 

Pr
ob

ab
ili

ty
 

High 
Likelihood Very High Risk High Risk Moderate Risk Moderate/Low Risk 

Likely High  Risk Moderate Risk Moderate/Low Risk Low Risk 

Low 
Likelihood Moderate Risk Moderate/Low Risk Low Risk Very Low Risk 

Unlikely Moderate/Low Risk Low Risk Very Low Risk Very Low Risk 
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STAGE 1 PRELIMINARY UXO RISK 
ASSESSMENT 
REPORT REF: PRA 23-2043   | Revision: 0 

Suite 6, Delta House, Laser Quay, Culpeper 
Close, Rochester, ME2 4HU 
0207 117 2492 
www.brimstoneuxo.com 

Client: TEC 
Project: Project Dragon, Port Talbot 
Date: 22/02/2023 

 

INTRODUCTION 

The Stage 1 Preliminary Risk Assessment is an initial screening assessment designed to highlight any sources of unexploded 
ordnance (UXO) with the potential to contaminate a given site.   

The aim of the Stage 1 assessment is to identify or discount the need for further detailed research - a Stage 2 Detailed UXO Risk 
Assessment.   

This desktop assessment has been researched and written by a dedicated Researcher / Risk Assessor and produced in accordance 
with the CIRIA C681 Guidelines: ‘Unexploded Ordnance, a Guide for the Construction Industry’ (published in 2009). 
In preparation for this assessment, original wartime records, historic OS mapping and the Brimstone UXO Sources Database have 
been reviewed. The latter incorporates multiple datasets plotting the positions of a variety of domestic military sites and confirmed 
historic German bombing targets.   

The Stage 1 Preliminary Risk Assessment considers the following:  
1. The Proposed Works 
2. Enemy Action During WWI and WWII 
3. British / Allied Military Activity 
4. Historic Site Occupancy  
5. Risk Mitigating Factors 

THE SITE 

The Site comprises three parcels of land, known as Site A (west), Site B (south) and 
Site C (east). These will be referred to collectively as ‘the Site’ for the purposes of 
this assessment.     
The Site (approximately centred on the National Grid Ref: SS 76760 88620) is located 
in Port Talbot, within the county borough of Neath Port Talbot.  
Site A primarily consists of undeveloped land intermixed with brownfield. A section 
of the docks and an unnamed roadway  are located in the north. It is bound to the 
north by water and a cement works factory, to the east by further industrial 
structures, to the south by a railway line and to the west by open ground. 
Site B consists of undeveloped land with mature vegetation throughout; a 
hardstanding layby is located in the east. It is bound to the north by undeveloped 
land and an industrial area, to the east by brownfield land and a metalworks and to the south and west by open ground and 
pipelines. 
Site C consists of hardstanding brownfield land with an entrance to an unnamed roadway in the south and the entrance to a river 
runoff in the north. It is bound to the north by the hardstanding river run off, to the east by an unnamed roadway connecting to 
Harbour Way, to the south by an unnamed roadway and to the west by a vegetated border to the docks. 

THE PROPOSED WORKS 

Ground investigation works are proposed, although specific works were not provided.  
Brimstone was not made aware of any future redevelopment works.  

ENEMEY ACTION DURING WWI AND WWII 

Potential Source of UXO Significant? Details 

WWI German Bombing   No raids affected Port Talbot during WWI. 
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WWII German Bombing   

British District 
Bombing Density 
Statistics  

The Site is located in the WWII-era Municipal Borough of 
Port Talbot, which sustained 3.9 bombs / 1,000 acres, a very-
low bombing density. 

Evidence of 
Bomb Strikes / 
Damage  

An in-house geo-data set records at least eight separate air 
raids over Port Talbot. However, the locations of these raids 
were not provided. 
Several bombing incidents were recorded over Port Talbot 
within an online account of bombing over the wider area, 
with steel works, railway sidings and copper works 
referenced.1 It is possible that some of these incidents 
affected the Site area.  
It has not been possible to determine the level of damage 
sustained on Site at a preliminary stage; however, OS 
mapping and low-resolution imagery does indicate that 
some structures have been cleared/altered when comparing 
pre-and post-war sources. This is indicative of potential 
bomb damage.  

Local Bombing 
Decoy Sites 

None within a significant distance of the Sites. The closest 
was located approximately 2.5km south. 

Local German 
Bombing targets 

Luftwaffe target photography indicates that Port Talbot, 
within which the Sites are located, was a primary target. A 
railway yard/storage station was recorded on target 
photography (Site A and B) and a steel works which made up 
Site C.    

WWII German Cross Channel 
Artillery Shelling 

 n/a 

BRITISH / ALLIED MILITARY ACTIVITY 

Potential Source of UXO Significant? Details 

WWII Home Guard (HG) Activity  / 
Soldiers of the 20th Glamorganshire (Port Talbot) HG Battalion will have been 
active locally during WWII. The possibility that the Sites were accessed by armed 
HG soldiers on patrol cannot be discounted at this stage.  

Site Requisitioned for Wartime 
Military Use / 

A barrage balloon emplacement was located within the western vicinity of Site B. 
The possibility that the Site was requisitioned for further temporary wartime use 
cannot be ruled out entirely (e.g. tented military camp, LAA gun battery, 
searchlight battery).  

Existing or Historic Army or RAF 
Training Area / Weapons Range 

 n/a 

Existing or Historic Military 
Bases and Other Installations 

 n/a 

Existing or Historic Munitions or 
Explosives Factories  

 n/a 

Existing or Historic Military 
Defensive Fortifications  

 
A Coastal artillery battery was located approximately 380m south-west of Site A. 
However, due to the distance from the Site, this fortification has not increased 
the associated UXO risk on Site.  

 
1 http://www.islandfarm.wales/Luftwaffe_Attacks_On_South_Wales.htm  
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WWII Light and / or Heavy Anti- 
Aircraft (LAA and HAA) Fire / 

16 permanent HAA batteries were active within range of the Site during WWII. 
LAA guns likely defended Port Talbot, within which the Site was located. Luftwaffe 
activity in the region was relatively infrequent. It is possible that an unexploded 
AA shell struck the open areas of the Site. 

WWI German Bombing WWII 
Pipe-Mined Locations and 
Beach Minefields 

 n/a 

Post-WWII UXO Finds / 

A suspected WWII-era UXB was discovered during construction work at the steel 
plant to the immediate south of the Site in 2020; it should be noted that the 
specific location of this find could not be discerned at the time of writing, nor was 
the specific type of UXB found.2  
There are a number of possible ways that the UXB could have been present in this 
location; aside from enemy action, it is possible that the steelworks was 
requisitioned for ordnance manufacture during WWII or disposal in the post-
WWII period. Further research will be required in order to try and determine this.  

SITE HISTORY 

What was the Site occupancy 
historically, especially during 
WWI and WWII?  

Large sections of Site A comprised open ground, with part of a copper works in the north and a 
coal works in the central section. Railway lines and part of the Port Talbot Dock were also 
located on Site A. Site B comprised open land with a structure in the south and railway line in 
the north-west. Site C comprised sections of open ground; the western border encompassed 
part of a large steel works..  

RISK MITIGATING FACTORS 

Post-Conflict Ground Works 

Post-conflicts ground works for all three Sites have comprised the clearance of all WWII-era 
structures and railway lines. This would have consisted of grubbing out the foundations of the 
former structures, likely mitigating the risk in these aras to shallow depths (1-2m bgl). It is 
possible that the clearing of some structures may have required deep (>2m) intrusions, 
although this has not been possible to confirm. The open areas of the Site are likely have to 
received minimal post-WWII ground works, which will likely have been to very shallow depths 
(<1m bgl).  

Likelihood of UXO Remaining  The risk associated with (any) very shallow  and shallow  buried UXO will have been partly 
mitigated. The risk associated with (any) deep buried UXO likely remains unmitigated. 

CONCLUSIONS 
German UXO: 
• Due to its importance as a port and the vital industrial infrastructure and steel works present in the area, Port Talbot was 

targeted multiple times by the Luftwaffe. As the Site was located in the docks complex and within an identified Luftwaffe target 
area, the local bombing density will likely have been higher than the density for the wider borough. 

• Several bombing incidents have been recorded across Port Talbot, with reference to railway lines, the docks, steel works and 
copper works all located. It is possible that some of these incidents affected the Site area. Evidence of possible bomb damage 
on Site (cleared/altered pre-WWII structures) was identified within a comparison of pre- and post-WWII OS mapping.  

• Whilst the majority of the large industrial structures on Site appear to have survived the war externally intact, the possibility 
that they were subject to minor/moderate damage and repaired during or post-WWII cannot be ruled out. Had this happened, 
access to the Site could have been reduced significantly, decreasing the likelihood that evidence of UXBs would have been 
observed and reported. Any subsequent UXB strike on these structures could have occurred unobserved and remained 
undetected, its entry hole obscured by rubble/debris. 

• Additionally, open areas of the Site are not considered to have been conducive to the detection of UXBs i.e. unkempt ground. 
Also, due to the open nature of these areas, access is not expected to have been frequent, further reducing the likelihood of a 
UXB being recorded.  

• In summary, as the Site was recorded as a Luftwaffe target and several bombing incidents have been recorded in the wider Site 
area, further research including the consultation of ARP written records and high-resolution aerial imagery is required in order 
to try and accurately determine the level of bombing and damage on Site.  

 
2 https://www.bbc.co.uk/news/uk-wales-51229924  
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British / Allied UXO: 
• A Barrage Balloon emplacement was present within the vicinity of Site B. It has not been possible to entirely discount the 

possibility that the Site was requisitioned for temporary wartime use at this stage. 
• A UXB was discovered during construction work at the steelworks in 2020; the precise location of this find is unknown, as is the 

type of ordnance found. It is possible that this find may have resulted from WWII-era requisition of the steelworks. Further 
research will be required in order to try and determine this.  

• It is possible that an unexploded British AA shell struck the Site during WWII and penetrated to a shallow depth. Any such UXO 
incident could have been overlooked and remained in-situ in areas of open ground. 

 

RECOMENDATIONS 

SI Works  At the time of writing, Brimstone was not made aware of any specific ground works. However, 
A Stage 2 Detailed Risk Assessment is recommended to evaluate the risk to any potential site 
investigation or development works. Development Works 
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