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DESK STUDY FOR UXO & MILITARY USES 
EXECUTIVE SUMMARY 
Key findings: Potential hazard from practice bombs and live Unexploded Bombs (UXB) on the 
central part of the Site. 

Key actions: Non-intrusive Unexploded Ordnance (UXO) surveys and deep UXB detection surveys 
recommended in moderate and high UXO hazard zones.  UXO awareness briefing for staff 
involved in excavation across the Site. 

Contaminants from military uses 

No significant contamination from military use of the Site have been identified.   

The table below, reproduced as Table 4 in the main report, summarises the potential 
contamination resulting from military use and the associated risk.  It is considered that the Site 
has a low risk of contamination resulting from military use. 

Potential contamination from military use on the Site 

Military use Potential contamination Risk 

Abingdon Common rifle 
range 

Potential metalloid contamination within the former target 
butts. 

Low 

Steventon bombing decoy Potential hydrocarbon contamination from the decoy fires. Low 

No. 3 Maintenance Unit 
(MU) Steventon Depot 

Potential radiological contamination from radium dials and 
luminescent paint associated with storage of aircraft parts. 

Potential hydrocarbon contamination from refuelling of 
military vehicles. 

Low 

United States (US) Army 
Ordnance Depot G-0677 

Potential localised disposal or spillage of munitions.  No 
potential contamination identified. 

Low 

Anti-invasion defences 
Potential localised disposal or spillage of munitions.  No 
potential contamination identified. 

Low 

Home Guard activity 
Potential localised disposal or spillage of munitions.  No 
potential contamination identified. 

Low 

Royal Air Force (RAF) Grove 
(adjacent to the Site) 

None identified. N/A 

No. 3 MU Milton Depot 
(within 0.3km northwest of 

the Site (Harwell)) 
None identified. N/A 

Aircraft crashes None identified. N/A 

UXO hazard assessment 

During World War Two (WWII), Marcham bombing range was located on the central part of the 
Site.  Although designated for practice bombing, it is known that live bombs were often used on 
such ranges during wartime. 

The typical inner danger area for bombing ranges was 550 yards (yd), centred around the target 
marker.  This part of the Site has been assigned a high UXO hazard level due to the likely presence 
of practice bombs at shallow depths and potentially live UXBs. 
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An outer danger area of up to 950yds was common.  As such, a 400yd radius around main danger 
area has been assigned a moderate UXO hazard level to account for potential overspill. 

The German bombing density on the Site was low and no other significant sources of UXO hazard 
or military uses have been identified.  The remainder of the Site is assigned a low UXO hazard 
level. 

It is considered that the UXO hazard level on the Site can be zoned from low to high, as shown 
in the figure below, reproduced as Figure 6 to Figure 8  in the main report. 

The UXO hazard zone plan of the Site is also given in the accompanying P15306-25-R1-MAP01-B. 

UXO hazard zone plan of the Site 

 
Source: OpenStreetMap Not to Scale 

Legend 
Very Low  Low Moderate 

High Very High Site boundary 

UXO hazard zone plan of the Site (Wantage) 

 
Source: OpenStreetMap Not to Scale 

Legend 
Very Low  Low Moderate 

High Very High Site boundary 
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UXO hazard zone plan of the Site (Rowstock and Harwell) 

  
Source: OpenStreetMap Not to Scale 

Legend 
Very Low  Low Moderate 

High Very High Site boundary 

The main findings of the report are summarised below.  

¶ No records of bombing or military activity on the Site during World War One (WWI) have 
been found. 

¶ Between 1900 and 1934, 1No. 1,000yd rifle range was established on Abingdon Common, 
on the north-eastern part of Site.  This provides a potential source of metalloid 
contamination to the Site. 

¶ During WWII Marcham bombing range was established on the Site.  Evidence indicates that 
this was extensively used. 

¶ No. 3 MU Steventon Depot was located on the Site during WWII.  Records indicate this stored 
aircraft parts.  This provides a potential source of radiological contamination to the Site. 

¶ In 1941, Steventon Bombing Decoy, designated Q219a, was established on the central part 
of the Site.  This provides a potential source of hydrocarbon contamination on the Site. 

¶ During WWII, the main strategic targets in the vicinity of the Site included military airfields 
and supply depots.  

¶ Records have been found indicating that 36No. High Explosive (HE) bombs fell on the Site 
during WWII, representing a low bombing density.  An unsuccessful bombing decoy was 
located on the Site. 

Proposed works  

It is understood that initial works on the Site comprise a ground investigation, including hand-
dug inspection pits to 1.2 metres below ground level (bgl), 104No. boreholes up to 45m bgl, 
excavations up to 10m bgl, and Multi-channel Analysis of Surface Waves (MASW) surveys. 

Future works may comprise the development of a fully bunded reservoir, the establishment of 
pumping stations, a tunnel, access roads, and new canals. 
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Risk assessment 

The table below, reproduced as Table 5 in the main report, provides a UXO risk assessment for 
the proposed works on the Site. 

Further details on the risk assessment methodology are given in Section 7.2 of the main report. 

UXO risk assessment for the Site 

Hazard Zone Potential 
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UXO Risk 

High 

Live British 
UXB 

Excavations 3 2 6 3 5 15 Moderate 
Boreholes  2 3 6 3 4 12 Moderate 
Non-intrusive surveys 1 1 1 1 5 5 Low 

Practice 
Bombs 

Excavations 5 2 10 3 2 6 Moderate 
Boreholes 4 3 12 3 2 6 Moderate 
Non-intrusive surveys 1 1 1 1 2 2 Low 

Other UXO 

Excavations 1 1 1 1 4 4 Low 
Boreholes 1 1 1 1 3 3 Low 
Non-intrusive surveys 1 1 1 1 4 4 Low 

Moderate 

Live British 
UXB 

Excavations 2 2 4 2 5 10 Moderate 

Boreholes 1 3 3 2 4 8 Moderate 

Non-intrusive surveys 1 1 1 1 5 5 Low 

Practice 
Bombs 

Excavations 4 2 8 3 2 6 Moderate 

Boreholes 3 3 9 3 2 6 Moderate 

Non-intrusive surveys 1 1 1 1 2 2 Low 

Other UXO 

Excavations 1 1 1 1 4 4 Low 
Boreholes 1 1 1 1 3 3 Low 
Non-intrusive surveys 1 1 1 1 4 4 Low 

Low 

Live British 
UXB 

Excavations 1 1 1 1 5 5 Low 

Boreholes 1 1 1 1 4 4 Low 

Non-intrusive surveys 1 1 1 1 5 5 Low 

Practice 
Bombs 

Excavations 1 1 1 1 2 2 Low 
Boreholes 1 1 1 1 2 2 Low 
Non-intrusive surveys 1 1 1 1 2 2 Low 

Other UXO 

Excavations 1 1 1 1 4 4 Low 

Boreholes 1 1 1 1 3 3 Low 

Non-intrusive surveys 1 1 1 1 4 4 Low 
PE = Probability of Encounter, PD = Probability of Detonation, P = Overall Probability 

UXO risk mitigation plan 

The Figure below, reproduced as Figure 9 in the main report, provides a risk mitigation plan to 
ensure that the UXO risk for the proposed works is reduced to As Low As Reasonably Practicable 
(ALARP). 
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Recommended UXO risk mitigation plan for the Site 

 

Contamination testing 

No significant sources of radiological or explosives contamination have been identified on the 
Site.  If further comfort is required, radiological risk mitigation or explosives testing can be 
undertaken. 

Further details on the recommended risk mitigation techniques are given in Section 8.2 of this 
report. 

The Table below, reproduced as Table 6 in the main report, summarises the UXO risk for 
proposed works on the Site and recommended actions. 
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Summary of UXO risk and mitigation recommendations 

Proposed Works UXO Risk Recommended Mitigation 

Excavations 

 

UXO awareness briefing ς Given the military 
history of the Site it is recommended that a 
formal UXO awareness briefing is provided to 
staff involved in excvations. 

Boreholes 

 

Proceed with works 

Non-intrusive surveys 

 

Proceed with works 

Excavations 

 

Non-intrusive survey ς where access allows, a 
non-intrusive UXO survey should be 
undertaken around proposed excavations to 
map shallow-buried UXO.  Potential UXO 
targets detected can either be avoided or 
intrusively investigated and removed. 

Boreholes 

 

Deep UXB detection ς to clear borehole 
locations of potential UXB, an intrusive 
magnetometer survey should be undertaken 
until either the maximum bomb penetration 
or maximum drilling/piling depth is reached. 

Non-intrusive surveys 

 

Proceed with works 

In summary, in the moderate and high UXO hazard zones, a non-intrusive UXO survey is 
recommended in advance of excavations and drilling to map shallow-buried UXO.  Deep UXB 
detection is recommend to clear borehole locations of deep-buried UXO.  

An UXO awareness briefing is recommended for all staff involved in excavations. 

What do I do next? 

If you wish to proceed with UXO risk mitigation, contact us and we can help. 

 
01993 886682 

 
uxo@zetica.com 

 
zeticauxo.com 

If you have requirements to identify other buried hazards (such as mapping utilities or 
obstructions) we can provide these surveys.  

If proposed works on the Site change, or additional works are planned, contact Zetica for a re-
assessment of the UXO risk and the risk mitigation requirements. 

  

mailto:uxo@zetica.com
https://zeticauxo.com/
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DESK STUDY FOR UXO & MILITARY USES 

Please read: Zetica has colour coded each paragraph.  Paragraphs with black text on a white 
background provide site-specific information or information specifically researched as part of 
this project. 

Boxed paragraphs in a dark green text with a green background provide general information 
and, where appropriate, links to online resources giving further detail.  These are all available 
at www.zeticauxo.com.  If you cannot gain access to these resources, Zetica can forward them 
on request.   

 

1 INTRODUCTION 
1.1 Project outline 

Zetica Ltd was commissioned by Arup Binnies JV to carry out a Desk Study for Unexploded 
Ordnance (UXO) and Military Uses for 5No. areas totalling approximately 3,900 hectares (ha) 
near Abingdon, Oxfordshire όǘƘŜ Ψ{ƛǘŜΩύΦ 

The aim of this report is to gain a fair and representative view of the potential UXO hazard on or 
affecting the Site in accordance with the Construction Industry Research and Information 
!ǎǎƻŎƛŀǘƛƻƴ ό/LwL!ύ /сум Ψ¦ƴŜȄǇƭƻŘŜŘ hǊŘƴŀƴŎŜ ό¦·hύΣ ŀ DǳƛŘŜ ŦƻǊ ǘƘŜ /ƻƴǎǘǊǳŎǘƛƻƴ LƴŘǳǎǘǊȅΩΦ 

Where appropriate, this hazard assessment includes: 

¶ Likelihood of ordnance being present. 
¶ Type of ordnance (size, filling, fuze mechanisms). 
¶ Quantity of ordnance. 
¶ Potential for live ordnance. 
¶ Probable location. 
¶ Ordnance condition. 

It should be noted that some military activity providing a source of UXO hazard or other 
contamination may not be recorded and therefore there cannot be any guarantee that all UXO 
hazards or potential contaminants affecting the Site have been identified in this report. 

1.2 Sources of information  

Zetica Ltd researched the World War One (WWI)/World War Two (WWII) bombing and military 
history of the Site and its surrounding area using a range of information sources.  The main 
sources of information are detailed in the following sections and referenced at the end of this 
report. 

1.2.1 Zetica Ltd records 

½ŜǘƛŎŀ [ǘŘΩǎ ƛn-house records were consulted, including the Zetica Ltd bomb risk maps 
(https://zeticauxo.com/guidance/risk-maps/), previous requests for information from 
government bodies, reference books, and archive materials from past work in the region. 

Relevant documents have been cited in the bibliography of this report. 

1.2.2 Historical records, maps, and drawings 

Numerous reference documents including historical maps, aerial photographs and drawings 
have been consulted from sources such as the National Archives, the US National Archives & 
Records Administration (NARA), the Imperial War Museum (IWM), Historic England, National 
Collection of Aerial Photography (NCAP), the Defence of Britain Project, the International 
Bomber Command Centre (IBCC) Archive, and relevant archaeological bodies.   

http://www.zeticauxo.com/
https://zeticauxo.com/guidance/risk-maps/
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The British Geological Survey (BGS) was consulted for borehole information. 

1.2.3 Local records 

West Berkshire Council, Oxfordshire County Council, Berkshire Records Office, Oxfordshire 
History Centre, local historical groups, and the Berkshire and Oxfordshire Historic Environment 
Record (HER) were consulted for records. 

1.2.4 Client-provided information 

T REP EO Survey Rev 1 ς BACTEC Explosive Ordnance Survey Report, Upper Thames Major 
Resource Development, 5th January 2006 was consulted. 

South East Strategic Reservoir Option ς Ground Investigation Factual Report Phase 1 (J696-IT-
A05C-ZZZZ-RP-CT-100001), July 2024 and Phase 2a (J696-IT-A05C-ZZZZ-RP-CT-100002), 
November 2024 were consulted. 

1.3 Data confidence level 

In general, there is a high level of confidence in the researched information sources used for this 
report.  Further detail is given in the text of the report where appropriate. 

Definitions of data confidence level 

Data Confidence Level Definition 

 Low There are very few sources of information, and/or those available are lacking 
in detail. 

 Moderate 
There is a limited range of available sources of information, a key source of 
information is missing, and/or some sources may be contradictory or lacking 
in detail. 

V High There is a wide range of available sources of information, which are detailed 
and corroborate each other.  
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2 THE SITE 
2.1 Site location 

The Site is centred on Ordnance Survey National Grid Reference (OSNGR) SU 451937.  It is located 
approximately 0.5km southwest of central Abingdon. 

The Site largely comprises open farmland and a mainline railway.  Some farm buildings and 2No. 
solar farms are present.  The southern part of the Site is crossed by a mainline railway, Steventon 
Road, and Hanney Road.  The western part of the Site is crossed by the A34.   

4No. additional areas of the Site are located at Wantage, Rowstock, and Harwell, which comprise 
primarily roadway, and at Drayton, which comprises a Waste Water Treatment Works (WWTW).  

The Site is bounded to the north by the village of Marcham and open ground, to the east by the 
towns of Abingdon, Drayton, and Milton, to the south by open ground, and to the west by the 
A338. 

Figure 1 is a Site location map and Plate 1 is a recent aerial photograph of the Site. 

Figure 1 Site location map 

  
Source: © Crown Copyright 2025. Reproduced by permission of Ordnance Survey Not to Scale 

Legend   Site boundary 

Wantage Harwell 

Drayton 

Rowstock 



South East Strategic Reservoir Option (SESRO) Desk Study for UXO & Military Uses 

P15306-25-R1-D  4 

Plate 1 Recent aerial photograph of the Site 

 
Source: Google Earth Not to Scale 

Legend Site boundary 

 

Wantage 
Harwell 

Drayton 

Rowstock 
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3 MILITARY USE 
The following sections outline the recorded military use on and in the vicinity of the Site.  The 
potential UXO hazard from WWI and WWII bombing is detailed in Section 4. 

3.1 Firing ranges and military training areas 

For further information on firing ranges and military training areas, and the potential UXO 
hazards associated with them, follow the links below: 

¶ Artillery Ranges 

¶ Bombing Ranges 

¶ Military Training Areas 

¶ Small Arms Ranges 

During WWII, Marcham bombing range was established on the central part of the Site.  A brief 
operational history of the range is given below. 

3.1.1 Marcham bombing range 

During WWII, Marcham bombing range was established on the central part of the Site. 

It was used by No. 10 Operational Training Unit (OTU) flying out of Royal Air Force (RAF) Abingdon 
(see Section 3.6.2), equipped with Armstrong Whitworth Whitley medium bomber aircraft.  
Training included high-level, low-level, and night practice bombing and flare dropping. 

Plate 2 is an aerial photograph, dated the 8th March 1944.  The directional arrow (SU452945) 
and target marker (SU 449943) have been identified.  1No. possible bomb crater has also been 
identified. 

Plate 2 Aerial photograph of Marcham bombing range, 8th March 1944 

 
Source: Historic England Not to Scale 

Legend 
Site boundary Target marker  

Direction arrow Possible bomb crater 

https://zeticauxo.com/wp-content/uploads/2023/02/artillery-ranges.pdf
https://zeticauxo.com/wp-content/uploads/2023/02/bombing-ranges.pdf
https://zeticauxo.com/wp-content/uploads/2023/02/military-training-areas.pdf
https://zeticauxo.com/wp-content/uploads/2023/02/small-arms-ranges.pdf
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Cratering may be indicative of live bombs being used on the bombing range.  It may also indicate 
possible jettisoning of live bombs from German or British aircraft.  It is known that during WWII 
aircraft from nearby airfields would sometimes jettison their bombs on bombing ranges. 

During WWII, such ranges were sometimes used for mortar training.  Whilst no records have 
been found to indicate mortar training was undertaken at Marcham, it cannot be totally 
discounted. 

After WWII, Marcham bombing range became disused and reverted to agriculture. 

Several items of UXO have been found at the former range since WWII (see Section 5.1).   

Potential UXO hazard 

Practice bombing ranges typically had an inner danger area of 550yds, within which most bombs 
are anticipated to have fallen.  The greatest concentration of Unexploded Bombs (UXB) will be 
around the target marker. 

An outer danger area of up to 950yds was common to account for overspill.  The potential to 
find UXB within this radius is elevated, although likely to be in less dense concentrations. 

The most likely ordnance to remain on the Site is WWII practice bombs and associated target 
illumination devices.  Such ordnance is likely to be shallow buried (<1.0m deep).  However, larger 
target indicators may be buried deeper (>1.0m).  

It should be noted that wartime ranges were commonly used for live practice and may have also 
been used by aircraft jettisoning their bombs.  The potential for live UXB to be present cannot 
be discounted.  These are likely to be buried at greater depths than practice bombs (up to 
approximately 8.5m below WWII ground level for a 500lb British bomb). 

Figure 2 demonstrates the potential burial setting of ordnance on Marcham bombing range, 
based on the anticipated ground conditions (see Section 4.2.2) and average maximum 
penetration depths. 

Figure 2 Potential burial setting of ordnance on Marcham bombing range 

 
Source: Zetica Not to Scale 
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Records indicate that 1No. 500Ib British practice bomb was discovered in fields near Drayton, on 
the Site (see Section 5.1).  Although this is considered an isolated incident of a practice bomb 
falling significantly off target, the possibility of additional UXBs falling outside of the designated 
danger areas cannot be totally discounted. 

Whilst post-WWII agricultural activity on the former range may have disturbed and removed 
potential UXO, it is also possible that ploughing and other agricultural activities could have 
resulted in UXO being moved across the Site, outside the designated danger areas.  Items of UXO 
are known to have been found in hedgerows and ditches within the immediate vicinity of former 
bombing ranges.  

Marcham bombing range is considered to provide a source of UXO hazard to the central part of 
the Site. 

No other potential sources of contamination associated with Marcham bombing range have 
been identified. 

3.1.2 Abingdon Common rifle range 

By 1900, 1No. 1,000yd rifle range was established on Abingdon Common, on the north-eastern 
part of Site.  The direction of fire was in a northeast to southwest direction, towards the target 
butts at SU 467963. 

Figure 3 is a historical map dating from 1914 showing the range. 

Figure 3 Historical map of Abingdon Common rifle range, 1914 

 
Source: © Crown Copyright 2025. Reproduced by permission of Ordnance Survey Not to Scale 

Legend Site boundary Rifle range Target butts 

The rifle range remained in use during and after WWI.  By 1934 the range was disused.  Records 
indicate that the target butts remain extant on the Site. 

Potential UXO hazard 

There is an elevated potential of encountering Small Arms Ammunition (SAA) on and in the 
immediate vicinity of the former range.  Any significant concentrations of SAA would be confined 
to sand of the target butts.  Given that the range was operational for at least 34No. years, it is 
reasonable to expect a concentration of SAA within the target butts. 

SAA is not considered to provide a significant source of UXO hazard (see Appendix 1). 
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Abingdon Common rifle range is not considered to provide a significant source of UXO hazard to 
the Site.  

Potential metalloid contamination 

Whilst SAA does not provide a kinetic hazard typical of other UXO (i.e. it relies on the firing of a 
metal bullet to cause harm rather than blast from high explosive), in large concentrations it may 
provide a source of metal contamination, particularly lead, antimony and arsenic (see Appendix 
1). 

SAA cartridge cases may also present a potential source of copper, nickel and zinc.  Whilst these 
may have a low leachability, the phytotoxic nature of them may make them undesirable within 
topsoil. 

Explosive contamination from expended SAA (unburnt propellant) cannot be totally discounted, 
but its presence in significant concentrations within topsoil is very unlikely. 

3.2 Explosives factories, munitions depots, and disposal areas 

For further information on explosives factories, munitions depots and disposal areas, and the 
potential UXO hazards associated with them, follow the links below:  

¶ Explosives Factories 

¶ Munitions Depots 

¶ Munitions Disposal Areas 

Records indicate that 1No. munitions depot was established on the Site during WWII.  Further 
details are provided below. 

3.2.1 United States (US) Army Ordnance Depot G-0677 

In 1943 US Army Ordnance Depot G-0677 was established at Grove Park, on the Site.  It was an 
ammunition sub-depot established ahead of the Normandy campaign in June 1944.  The depot 
was manned by the 1954th Ordnance Company, stationed at RAF Grove (see Section 3.6.1). 

The main method of transporting the ordnance to the depot was via the Great Western Railway 
(GWR) mainline, on the southern part of the Site.  Ordnance was also transported by road. 

Once at the depot, ordnance was stored along roads and hedgerows within Grove Park. 

Plate 3 is an aerial photograph of Grove Park, dated 8th March 1944.  Several areas of possible 
munitions storage have been identified on and adjacent to the Site.  The boundary of RAF Grove 
and the GWR mainline have also been identified.   

https://zeticauxo.com/wp-content/uploads/2023/02/explosives-factories.pdf
https://zeticauxo.com/wp-content/uploads/2023/02/munitions-depots.pdf
https://zeticauxo.com/wp-content/uploads/2023/02/munitions-disposal-areas.pdf
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Plate 3 Aerial photograph of Grove Park, 8th March 1944 

 
Source: Historic England Not to Scale 

Legend 
Site boundary Possible munitions stores 

RAF Grove GWR mainline 

After WWII, US Army Ordnance Depot G-0677 closed.  

Potential UXO hazard 

Although any munitions stored at US Army Ordnance Depot G-0677 would have been removed 
at the end of WWII, the possibility of localised disposal or spillage cannot be totally discounted.   

No records of munitions disposal on the Site have been found and no evidence of disposal 
activities have been identified on the Site on historical aerial photography. 

US Army Ordnance Depot G-0677 is not considered to provide a source of UXO hazard to the 
Site.   

No other potential sources of contamination associated with US Army Ordnance Depot G-0677 
have been identified. 

3.3 Aircraft crashes 

For further information on military aircraft crashes, and the potential UXO hazards associated 
with them, follow the link below: 

¶ Aircraft Crashes  

Records have been found to indicate that 3No. British aircraft crashed on the Site during WWII.   
Details are provided below. 

7th December 1940 

1No. Handley Page H.P.52 Hampden (X3065) reconnaissance aircraft crashed on fields south of 
Marcham village, on the northern part of the Site, whilst returning from a patrol flight.  

 

https://zeticauxo.com/wp-content/uploads/2023/02/aircraft-crashes.pdf
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26th February 1942 

1No. Vickers 417 Wellington Mk. III (X3663) bomber aircraft crash-landed during a training 
exercise south of RAF Abingdon, on the north-eastern part of Site. 

24th June 1942 

1No. Vickers Wellington Mk. III (X3423) bomber aircraft crashed on fields off Hanney Road, on 
the southern part of the Site, whilst returning from operations.  

Plate 4 is an aerial photograph dated 8th March 1944.  It shows the possible crash location of 
Vickers Wellington X3423 on the southern part of the Site.  No. 3 Maintenance Unit (MU) 
Steventon Depot has also been identified (see Section 3.5).   

Plate 4 Aerial photograph, 8th March 1944 

  
Source: Historic England Not to Scale 

Legend Possible aircraft crash Steventon Depot Possible bomb cratering 

Debris from the crashes was later removed. 

Potential UXO hazard 

The Handley Page Hampden X3065 and the Vickers Wellington X3663 aircraft crashed during 
reconnaissance or training flights.  They are unlikely to have been armed or carrying bombs.   

The Vickers Wellington X3423 was returning from a successful bombing mission, so was unlikely 
to have had bombs remaining on board. 

The Vickers Wellington X3423 crash may have resulted in the scatter of SAA from the aircraft 
guns over a wide area, including on the Site. 

SAA is not considered to provide a significant UXO hazard (see Appendix 1). 

No other potential sources of contamination associated with aircraft crashes have been 
identified. 
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3.4 Defences 

For further information on military defences, and the potential UXO hazards associated with 
them, follow the links below:  

¶ Anti-Aircraft Guns 

¶ Anti-Invasion Defences 

¶ Barrage Balloons 

¶ Bombing Decoys 

¶ Home Guard 

¶ Mined Locations 

¶ Mortar & Gun Emplacements 

¶ Pillboxes 

Several military defences have been identified on the Site.   Details are provided below. 

3.4.1 Bombing decoys  

In 1941, Steventon Bombing Decoy, designated Q219a, was established on the central part of 
the Site (SU ппрфорύΦ  Lǘ ǿŀǎ ŀ ΨvCΩ ǘȅǇŜ ŘŜŎƻȅ, comprising controlled fires lit during an air raid 
to simulate an airfield targeted by bombs.  It was designed to divert bombing away from airfields 
in the region, such as RAF Abingdon, RAF Grove, and RAF Kingston Bagpuize. 

The decoy was active between 1941 and 1942.  No records have been found to indicate that the 
decoy was targeted. 

Plate 5 is an aerial photograph dated the 8th March 1944 showing the fire-generating structures 
of the decoy.  

https://zeticauxo.com/wp-content/uploads/2023/02/anti-aircraft-guns.pdf
https://zeticauxo.com/wp-content/uploads/2023/02/anti-invasion-defences.pdf
https://zeticauxo.com/wp-content/uploads/2023/02/barrage-balloons.pdf
https://zeticauxo.com/wp-content/uploads/2023/02/bombing-decoys.pdf
https://zeticauxo.com/wp-content/uploads/2023/02/home-guard.pdf
https://zeticauxo.com/wp-content/uploads/2023/02/mined-locations.pdf
https://zeticauxo.com/wp-content/uploads/2023/02/mortar-gun-emplacements.pdf
https://zeticauxo.com/wp-content/uploads/2023/02/pillboxes.pdf
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Plate 5 Aerial photograph of Steventon Bombing Decoy Q219a, 8th March 1944 

  
Source: Historic England Not to Scale 

Legend Steventon bombing decoy Fire generating structures 

After WWII, the decoy was removed. 

Steventon Bombing Decoy is not considered to provide a source of UXO hazard to the Site.   

Potential chemical contamination 

¢ƘŜ ΨvCΩ ǘȅǇŜ ōƻƳōƛƴƎ ŘŜŎƻȅ on the Site used controlled fires to simulate a burning airfield.  
These prolonged fires were generated using a variety of combustible materials, which may have 
caused some hydrocarbon contamination to soil in the vicinity of the former bombing decoy. 

3.4.2 Anti-invasion defences 

During WWII, in anticipation of an enemy invasion, stop lines were established across Berkshire 
and southeast England.  They comprised anti-tank (AT) ditches, pillboxes, and gun 
emplacements. 

The General Headquarters (GHQ) Line encroached on the northern part of the Site.  It included 
1No. AT ditch and 1No. FW3/28A-type AT gun emplacement armed with 2No. 2-pounder (pdr) 
guns (see Plate 7).  Further AT blocks were established on the north-western part of the Site.   

Plate 6 is an aerial photograph of the Frilford part of the Site, dated the 8th March 1944.  2No. AT 
ditches have been identified between approximately 0.1km and 0.3km north-northwest of the 
Site. 
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Plate 6 Aerial photograph (Frilford), 8th March 1944 

 
Source: Historic England Not to Scale 

Legend Site boundary AT ditch 

By the end of 1944, the AT ditch encroaching on the north-eastern part of the Site had been 
infilled. 

Plate 7 is an aerial photograph of the Abingdon Common part of the Site, dated the 9th June 1946.  
1No. linear feature has been identified, encroaching on the north-eastern part of the Site, 
indicative of the filled-in AT ditch.  The AT gun emplacement has also been identified. 

Plate 7 Aerial photograph (Abingdon Common), 9th June 1946 

 
Source: Historic England Not to Scale 

Legend Site boundary Gun emplacement   Possible AT ditch  
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After WWII, the anti-invasion defences were removed. 

Potential UXO hazard 

Anti-invasion defences sometimes had small munitions caches of SAA and Land Service 
Ammunition (LSA).  Whilst such caches were typically removed at the end of WWII, the potential 
for localised spillage or disposal of ammunition around the gun emplacement cannot totally be 
discounted.   

Anti-invasion defences are not considered to provide a significant source of UXO hazard to the 
Site. 

No potential sources of contamination associated with anti-invasion defences have been 
identified.  

3.4.3 Anti-Aircraft (AA) guns 

During WWI there were no AA gun batteries within 10km of the Site. 

During WWII there were 2No. Heavy AA (HAA) batteries within 10km of the Site.  The nearest 
was located at Hinksey Hill (SP 499039), approximately 6.5km north-northeast of the Site.  It was 
armed with 4No. 3-ƛƴŎƘ όέύ ƎǳƴǎΦ  

Potential UXO hazard 

Given the presence of HAA gun batteries in the surrounding area during WWII, the potential for 
an UXAA shell to have fallen on the Site unnoticed, whilst unlikely, cannot be totally discounted. 

No other potential sources of contamination associated with AA guns have been identified.  

3.4.4 Home Guard 

During WWII, companies from the 1st Berkshire (Abingdon) Home Guard Battalion operated in 
the vicinity of the Site.  

The Home Guard was responsible for patrolling local transport links and strategic targets, such 
as airfields (see Section 3.6), as well as manning anti-invasion defences (see Section 3.4.2). 

H (Works) Company of the 1st Berkshire Battalion Home Guard were stationed at No. 3 MU 
Milton, within approximately 1.9km east of the Site, and were responsible for guarding the stores 
depot (see Section 3.5). 

In July 1940, several Home Guard exercises took place near Steventon, included 1No. mock 
battle, on the southern part of the Site. 

No detailed records of the exercises have been found, but it is likely that any ammunition used 
would have been limited to blank SAA and pyrotechnics.  

Potential UXO hazard 

Records have been found to indicate that Home Guard training exercises took place on and in 
the vicinity of the Site. 

Typically, these exercises would have been limited to the use blank ammunition and 
pyrotechnics. 

It should be noted that detailed records of Home Guard activities were rarely kept.  Storage and 
disposal of munitions by the Home Guard was poorly documented and surplus supplies were 
often disposed of in an ad-hoc way. 

Given the irregular nature of Home Guard activities, the possibility of items of UXO being 
discovered at any locations occupied or used for training by the Home Guard can never be totally 
discounted.  
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Home Guard activities are not considered to provide a significant source of UXO hazard to the 
Site. 

No other potential sources of contamination associated with Home Guard activity have been 
identified. 

3.5 Other military establishments 

3.5.1 No. 3 MU Stores Depots 

In 1925, a Royal Flying Corps (RFC) stores depot was established at Milton, Berkshire, within 
approximately 0.8km north of the Site (Harwell).  Named Milton Aircraft Stores Depot, it stored 
spare aircraft components and other miscellaneous RFC stores. 

On the 1st April 1918, Milton Aircraft Stores Depot was renamed No. 3 Stores Depot, Royal Air 
Force (RAF).  By 1933, the depot expanded to within 0.3km northwest of the Site (Harwell), and 
included workshops, maintenance facilities, and hangars for aircraft breaking.  In April 1938, it 
was renamed to No. 3 MU Milton Depot, RAF. 

During WWII, the depot continued to comprise spare aircraft component stores and workshops 
for aircraft repair.   

In August 1943, a new satellite depot was established west of Steventon, on the Site (see Plate 
8), and named No. 3 MU Steventon Depot. 

No. 3 MU Steventon Depot had buildings for staff accommodation and at least 105No. buildings 
for storing aircraft spares, including aerofoils, propellers, tires, engine components, and gun 
turrets. 

After WWII, No. 3 MU Steventon Depot was used for a short period to store miscellaneous 
government equipment, including 50No. Bedford RLHZ Self Propelled Pumps, also known as 
ΨDǊŜŜƴ DƻŘŘŜǎǎΩ ŦƛǊŜ ŜƴƎƛƴŜǎΦ  

Plate 8 is an aerial photograph dating from 1947.  It shows the location of No. 3 MU Milton Depot 
and the satellite No. 3 MU Steventon Depot. 

Plate 8 Aerial photograph of the No. 3 MU Milton and Steventon Depots, 1947 

   
Source: NLS Not to Scale 

Legend   Site boundary No. 3 MU Milton No. 3 MU Steventon  
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In 1959, No. 3 MU Milton and Steventon Depots were sold.  No. 3 MU Milton was developed into 
an industrial and science park.  No. 3 MU Steventon Depot became a commercial storage facility.   

Potential radiological contamination 

No records have been found to indicate that aircraft parts were repaired or disposed of at No. 3 
MU Steventon Depot.   

Some aircraft parts that may have been stored at No. 3 MU Steventon Depot contained 
radioactive materials, such as luminescent paint and radium dials.  Whilst unlikely, the possibility 
that aircraft parts were disposed of at No. 3 MU Steventon Depot cannot be totally discounted.  
This provides a potential source of radiological contamination in the vicinity of the former depot. 

Potential hydrocarbon contamination 

No significant source of hydrocarbon contamination has been identified on the Site.  It is possible 
that localised hydrocarbon contamination may be present in the vicinity of No. 3 MU Steventon 
Depot due to spillages during refuelling of military vehicles. 

Potential UXO hazard 

No records have been found to indicate any ordnance was stored at No. 3 MU Steventon Depot, 
on the Site. 

No. 3 MU Stores Depots (Milton and Steventon) are not considered to provide a source of UXO 
hazard to the Site. 

3.6 Military airfields 

For further information on military airfields, and the potential UXO hazards associated with 
them, follow the link below: 

¶ Military Airfields  

No records of any military airfields on the Site have been found.  

During WWII the nearest operational airfield was RAF Grove, adjacent to the south-west of the 
Site.  Brief operational histories of this airfield and RAF Abingdon are given below.   

3.6.1 RAF Grove 

In 1941, construction of RAF Grove began, adjacent to the Site.  By 1942 it began operating as a 
training airfield for Bomber Command and was used by No. 15 OTU as a satellite airfield. 

By 1943 the airfield had been transferred to the United States Army Air Forces (USAAF) and 
became known as AAF Station 519.  The airfield expanded, with an additional area established 
adjacent to the Site.   It accommodated the US 31st Transport Group as a major maintenance 
base for Curtiss C-46 Commando and Douglas C-47 Skytrain transport aircraft. 

The USAAF presence at the airfield included 1954th Ordnance Company, who established US 
Army Ordnance Depot G-0677 at Grove Park, on the Site (see Section 3.2). 

Figure 4 is a plan of RAF Grove dating from 1944.  The original RAF Grove boundary, the RAF 
bomb stores, and subsequent areas of expansion have been identified.  

https://zeticauxo.com/wp-content/uploads/2023/02/military-airfields.pdf
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Figure 4 Plan of RAF Grove, 1944 

 
Source: RAF Museum Not to Scale 

Legend 
Site boundary Original RAF Grove boundary  

RAF bomb stores Expanded RAF Grove boundary 

The USAAF left the airfield in early summer 1945 and the RAF resumed control. 

From 1946 until 1958 RAF Grove was used by MUs, including No. 3 MU at Milton (see 
Section 3.5). 

From 1955 part of the airfield was used by the Atomic Energy Association as a support base for 
the Atomic Energy Research Establishment (AERE) at Harwell. 

The airfield closed in 1969 and the land was sold.   

The majority of RAF Grove has since been redeveloped for housing.  The northeast part of the 
former airfield now comprises engineering works. 

Potential UXO and contamination hazard 

No records have been found to indicate that military uses associated with the airfield encroached 
on the Site.  Defensive exercises would have taken place on and in the vicinity of RAF Grove, in 
the vicinity of the Site, to test the airfield defences.  These exercises likely involved local Home 
Guard units (see Section 3.4.4). 

Military airfields are not considered to provide a significant source of UXO hazard to the Site. 

No other potential sources of contamination associated with RAF Grove have been identified. 

3.6.2  RAF Abingdon 

In 1932, RAF Abingdon opened approximately 0.6km north of the Site.  The airfield was initially 
used as a bomber training station. 
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By 1939, several operational bomber squadrons including Nos. 97 and 166 Squadrons were 
based at the airfield, taking part in bombing operations over Europe. 

By 1944, RAF Abingdon was expanded to approximately 0.3km north of the Site.  2No. concrete 
runways were constructed to accommodate heavy bomber aircraft.  

After WWII, the airfield was under control of Transport Command and was primarily used for 
logistical operations. 

Plate 9 is an aerial photograph of RAF Abingdon dated the 12th April 1946.  The airfield boundary 
has been identified. 

Plate 9 Aerial photograph of RAF Abingdon, 12th April 1946 

 
Source: Historic England Not to Scale 

Legend Site boundary Airfield boundary  

During the 1970s, the airfield was given over to Support Command and used for a combined role 
of maintenance, repair, salvage, and storage for the RAF.  

In July 1992, RAF Abingdon closed.  It was subsequently taken over by the British Army for 
accommodation purposes and renamed Dalton Barracks.   

RAF Abingdon is not considered to provide a source of UXO hazard to the Site. 
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4 BOMBING 
4.1 WWI bombing 

For further information on WWI bombing in the UK, and the potential UXO hazard associated 
with it, see Appendix 2.4 or use the following link.  

¶ WWI Bombing  

No records have been found indicating that the Site was bombed during WWI.     

4.2 WWII bombing 

For further information on WWII bombing in the UK, and the potential UXO hazard associated 
with it, see Appendix 2.5 or use the following link.  

¶ WWII Bombing  

Records have been found indicating that the Site was bombed during WWII.  Details of WWII 
bombing on and in the vicinity of the Site are provided in the following sections. 

4.2.1 Bombing in Berkshire 

WWII bombing densities for Berkshire are generally lower than most other counties in the 
United Kingdom.   

Bombing raids were predominantly aimed at the operational airfields in the region, such as 
RAF Grove, adjacent to the Site, and RAF Abingdon, approximately 0.3km north of the Site.  
Additional raids targeted military stores depots, such as No. 3 MU Milton, within 
approximately 0.3km northwest of the Site (Harwell).  Records for raids on many of the 
ǊŜƎƛƻƴΩǎ ƳƛƭƛǘŀǊȅ ǘŀǊƎŜǘǎ ǿŜǊŜ ǎǳǇǇǊŜǎǎŜŘ ǳƴǘƛƭ ŀŦǘŜǊ ²²LLΦ   

¢ƘŜ ŀǊŜŀ ǎǳǊǊƻǳƴŘƛƴƎ ǘƘŜ {ƛǘŜ ǿŀǎ ǎǳōƧŜŎǘŜŘ ǘƻ ǎƻƳŜ ΨǘƛǇ ŀƴŘ ǊǳƴΩ ōƻƳōƛƴƎ ǊŀƛŘǎ ŀƴŘ ŀƛǊŎǊŀŦǘ 
jettisoning bombs on their return flights.     

Lǘ ǎƘƻǳƭŘ ōŜ ƴƻǘŜŘ ǘƘŀǘ ŀƭǘƘƻǳƎƘ ǊǳǊŀƭ ŀǊŜŀǎ ǿŜǊŜ ōƻƳōŜŘ ƭŜǎǎ ƘŜŀǾƛƭȅ ǘƘŀƴ ǳǊōŀƴ ŘƛǎǘǊƛŎǘǎΣ !ƛǊ 
wŀƛŘ tǊŜŎŀǳǝƻƴ ό!wtύ ǊŜŎƻǊŘǎ Ƴŀȅ ǳƴŘŜǊπǊŜǇǊŜǎŜƴǘ ǘƘŜ ƴǳƳōŜǊ ŀƴŘ ŦǊŜǉǳŜƴŎȅ ǿƛǘƘ ǿƘƛŎƘ 
ōƻƳōǎ ŦŜƭƭ ƛƴ ǊǳǊŀƭ ŀǊŜŀǎΦ 

4.2.2 Strategic targets 

From prior to the declaration of war in 1939, Britain was subjected to reconnaissance flights by 
the Luftwaffe which was building up a photographic record of potential targets. 

The Site was in an area which contained numerous potential strategic targets, including military 
airfields and supply depots.  

Plate 10 is a Luftwaffe target photograph of Abingdon, dated the 8th July 1940.  

Several targets are identified, as summarised in Table 1. 

Table 1 Luftwaffe targets in the vicinity of the Site 

Target No. Target 

GB 4959 Radio station 

GB 103 RAF Abingdon 

Abstellplatz Aircraft parking 

1-5 M.G. Car Company Ltd. 

  

https://zeticauxo.com/wp-content/uploads/2023/02/wwi-bombing.pdf
https://zeticauxo.com/wp-content/uploads/2023/02/wwii-bombing.pdf
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Plate 10 Luftwaffe target photograph of Abingdon, 8th July 1940 

 
Source: NARA Not to Scale 

Legend Site boundary 

4.2.3 Bombing densities and incidents 

Table 2 gives details of the overall bombing statistics recorded for the Local Authority Districts 
of the Site (highlighted by bold text) and surrounding districts.  These were categorised as 
Rural Districts (RD), Urban Districts (UD), Municipal Boroughs (MB), Metropolitan Boroughs 
(MetB), and County Boroughs (CB).  WWII bomb density levels are defined below: 

<5 bombs per 405ha is a Very Low regional bombing density. 

5-15 bombs per 405ha is Low. 

15-50 bombs per 405ha is Moderate.  

50-250 bombs per 405ha is High.  

>250 bombs per 405ha is Very High.  

Official UK bombing statistics have been compiled from both British and German 
sources.  There were differences in the way the figures were originally reported and collated 
which has led to discrepancies in the summary data.  
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Note that Table 2 excludes the figures for Incendiary Bombs (IBs).  Discrepancies between the 
below list and other records, such as bomb clearance records, demonstrate that this data is 
likely to under-represent actual bombing.   

Table 2 Bombing statistics 

Area 
Bombs Recorded 

High 
Explosive 

Parachute 
Mines Other Total Bombs per 405ha 

(1000 acres) 
Abingdon RD 160 0 2 162 3.9 
Bullingdon RD 260 2 6 268 3.0 
Wantage RD 142 0 5 147 2.0 
Wantage UD 1 0 1 2 0.7 
Abingdon MB 0 0 0 0 0.0 
Faringdon RD 99 0 3 102 1.8 

Wallingford RD 23 2 0 25 1.1 
 

It should be noted that during WWII, many Unexploded Bombs (UXBs) were mapped and 
subsequently removed as and when conditions and demands on Bomb Disposal teams 
allowed.  Their removal was not always accurately recorded and sometimes records were later 
destroyed.  In practice, most UXBs were probably removed and only a much smaller number 
were actually registered as officially abandoned bombs.   

Details of the nearest recorded bombing incidents to the Site are given in the following section.   

16th August 1940 

10No. High Explosive (HE) bombs fell on the railway line near Steventon salvage dump, 
approximately 0.4km east of the Site. 

27th ς 28th August 1940 

3No. HE bombs fell on fields near Venn Mill crossroads, on the Site. 

16th September 1940 

1No. HE bomb fell on a field south of Marcham, on the Site. 

30th September ς 1st October 1940 

1No. HE bomb fell in the River Ock, on the Site. 

8No. HE bombs fell on open fields between Milton Hill and East Hanney, on and within the vicinity 
of the Site. 

3No. HE bombs fell on fields near Drayton, within approximately 0.5km east-northeast of the 
Site.  

1No. Oil Bomb (OB) fell on land to the rear of No. 3 MU Milton Depot, approximately 1.2km 
northeast of the Site (Harwell). 

9No. HE bombs fell on RAF Milton, within approximately 0.6km north of the Site (Harwell). 

26th October 1940 

6No. HE bombs and 1No. OB fell on fields between Manor Farm, Drayton, to Building's Farm, 
Marcham, on and adjacent to the Site. 

27th October 1940 

19No. HE bombs fell on fields between Charney Bassett and Garford, on and within 
approximately 1.8km west of the Site.  These were all recorded as UXBs. 
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19th November 1940 

1No. HE bomb fell on open ground south of Drayton village, approximately 0.3km southwest of 
the Site (Drayton).  This was recorded as a UXB. 

23rd November 1940 

1No. HE bomb fell on the railway line at Milton, approximately 0.6km north of the Site (Harwell). 

18No. HE bombs fell on open ground near Milton, approximately 0.8km south of the Site 
(Drayton). 

1No. HE bomb fell on No. 3 MU Milton Depot, approximately 1.2km east of the Site. 

3rd December 1940 

5No. HE bombs fell on open ground outside No. 3 MU Milton Depot, within approximately 1.1km 
east of the Site. 

6No. HE bombs fell on fields south of the railway between Milton railway bridge and Foxhall 
railway bridge, within approximately 0.9km northeast of the Site (Harwell). 

8No. HE bombs fell on RAF Abingdon, approximately 0.4km northeast of the Site. 

14th December 1940 

1No. HE bomb fell on open ground east of Belmont Farm, approximately 0.7km north-northwest 
of the Site (Wantage). 

14th February 1941 

3No. HE bombs and 50No. IBs fell on Barrow Lane, Sutton Wick, on the Site. 

17th April 1941 

6No. HE bombs fell on fields in a line from west of Drayton to South of Frilford, on the Site. 

Date unspecified 

1No. HE bomb fell on a field east of Marcham Mill, on the Site. 

Figure 5 is a map showing the approximate location of recorded bomb impacts in the immediate 
vicinity of the Site.  IBs shown are indicative of larger numbers of similar devices that fell within 
the given area. 

The map has been compiled from different sources, including air raid incident reports, historical 
aerial photographs, and bomb census maps. 

The bomb map is also given in the accompanying P15306-25-R1-MAP01-B. 
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Figure 5 Compiled bomb impact map for the vicinity of the Site 

 
Source: OpenStreetMap Not to Scale 

Legend 
Site boundary HE bomb  UXB  

IBs OB  

Plate 11 to Plate 21 are aerial photographs dating from 1943 to 1946.  Several possible bomb 
craters have been identified on parts of the Site.  These are consistent with bombs dropped on 
the Site by enemy aircraft during WWII. 

Several other features have been identified.  
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Plate 11 Aerial photograph, 12th April 1946 (SU 417946) 

 
Source: Historic England Not to Scale 

Legend Site boundary 
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Plate 12 Aerial photograph, 8th March 1944 (SU 451949) 

 
Source: Historic England Not to Scale 

Legend 
Site boundary Possible bomb craters 

Target marker   Direction arrow  

Plate 13 Aerial photograph, 13th December 1943 (SU 493952) 

 
Source: Historic England Not to Scale 

Legend Site boundary 
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Plate 14 Aerial photograph, 8th March 1944 (SU 460939) 

 
Source: Historic England Not to Scale 

Legend Site boundary Steventon Depot  

Plate 15 Aerial photograph, 1st December 1944 (SU 421917) 

 
Source: Historic England Not to Scale 

Legend Site boundary RAF Grove  
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Plate 16 Aerial photograph, 12th April 1946 (SU 353905) 

 
Source: Historic England Not to Scale 

Legend Site boundary 

Plate 17 Aerial photograph, 12th April 1946 (SU 464917) 

  
Source: Historic England Not to Scale 

Legend Site boundary 
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Plate 18 Aerial photograph, 12th April 1946 (Drayton, SU 482934) 

  
Source: Historic England Not to Scale 

Legend Site boundary 

Plate 19 Aerial photograph, 12th April 1946 (Harwell, SU 494900) 

  
Source: Historic England Not to Scale 

Legend Site boundary 
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Plate 20 Aerial photograph, 12th April 1946 (Rowstock, SU 478891) 

  
Source: Historic England Not to Scale 

Legend Site boundary 

Plate 21 Aerial photograph, 12th April 1946 (Wantage, SU 401879) 

  
Source: Historic England Not to Scale 

Legend Site boundary 
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Potential UXO hazard 

The Site was subjected to several minor raids typically carried out by single aircraft dropping 
small numbers of bombs. 

Whilst the potential for a German UXB to have fallen unnoticed on the Site cannot be discounted, 
the probability is considered low. 

WWII German bombing is not considered to provide a significant source of UXO hazard to the 
Site. 

4.2.4 Abandoned bombs 

No records have been found indicating that any officially abandoned bombs are located on the 
Site.  The nearest is described below. 

20th November 1940 

1No. HE bomb fell on fields half a mile south of Drayton village, in close proximity to the eastern 
boundary of the Site.  It was recorded as an UXB.  It was declared abandoned on the 2nd April 
1941 and given the designation A.B.4.  No clearance certificate for A.B.4 has been found. 

A.B.4 is not on the officially abandoned bomb register, indicating it was removed or discredited. 

The indicated location of A.B.4 in historical records, and the lack of UXB finds during the post-
WWII construction of the A34, suggest that A.B.4 is not on the Site. 

4.2.5 Bomb penetration depths 

It is important to consider the geological materials present at the time that a bomb was dropped 
to establish its maximum penetration depth.   

Client-provided information, BGS 1:50,000 Sheet 253 Abingdon (Solid & Drift) and BGS borehole 
records from on the Site and nearby investigations have been consulted to get an indicative 
overview of the Site geology.  

The WWII geology of the Site is understood to consist of topsoil, over sand and gravel, overlying 
mudstone, sandstone, and limestone formations. 

Table 3 provides an estimate of average maximum bomb penetration depths for the Site 
assuming WWII ground conditions of 15m of stiff clay, over 3m of sand, over 4m of stiff clay, 
overlying more than 20m of weak rock. 

Table 3 Estimated average maximum bomb penetration depths  

Estimated average bomb penetration depths for anticipated geology 

Bomb 
Weight 

50kg 5.5m 

250kg 8.5m 

500kg 14.0m 

These calculations can be refined on receipt of further Site-specific information.   

The estimated bomb penetration depths given in Table 3 are from the WWII ground level and 
are based on the following assumptions: 

a) High-level release of the bomb resulting in an impact velocity of 260m/s (>5,000m altitude). 

b) A strike angle of 10 to 15 o to the vertical. 

c) That the bomb is stable, both in flight and on penetration. 

d) That no retarding units are fitted to the bomb. 
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e) That the soil type is homogenous. 

Assuming the above, a bomb will enter the ground and travel on the same trajectory until 
momentum is nearly lost.  The bomb will then turn abruptly to the horizontal before coming 
to rest.  The horizontal distance between the centre of the entry hole and the centre of the 
ōƻƳō ŀǘ ǊŜǎǘ ƛǎ ƪƴƻǿƴ ŀǎ ǘƘŜ ΨƻŦŦǎŜǘΩΦ  A marked horizontal movement from the original line 
of entry is common. 

Low-level attacks may have an impact angle of 45 ̄or more, which will frequently lead to a 
much greater amount of offset movement during soil penetration. 

The average offset is one third of the penetration depth.  If hardstanding or Made Ground 
were present during WWII, bomb penetration depths would have been significantly reduced 
but offset distances may have been up to four times greater. 
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5 POST-WWII EXPLOSIVE ORDNANCE CLEARANCE (EOC) ACTIVITIES  

Based on data from 1939 to 1945, War Office (WO) statistics indicate that 200,195No. HE 
bombs exploded within Great Britain.  Additionally, 25,195No. HE bombs (approximately 11%) 
were recorded as UXBs.  However, records from the Royal Engineers (RE) who were 
responsible for bomb disposal at the time indicate that by 27th February 1946, more than 
45,000No. UXBs were disposed of.   

On average, 8.5% of UXBs later self-exploded.  In some cases, the bombs had delayed action 
fuzes or were never intended to explode, their purpose being to cause inconvenience and 
fear.  Given the discrepancy in records and the fact that UXBs are still being found 
unexpectedly, it is clear that the original figures are understated and provide only an 
approximation of the number of potential UXBs in the UK.  

WO statistics also show that between October 1940 and May 1941 most UXBs (93%) were 
either 50kg or 250kg.  It should be noted that details of the recovery and size of the UXB were 
not always accurately reported. 

The larger WWII UXBs are often difficult to recover due to both penetration depths and the 
presence of two or more fuzes, combined with more sensitive fillings of explosive mixtures 
including Amatol and Trialen.   

5.1 EOC tasks 

Zetica holds the following records of post-WWII EOC tasks having taken place on and in the 
vicinity of the Site. 

2006 

Several 8.5 pound (Ib) British practice bombs, British пΦрέ ǊŜŎƻƴƴŀƛǎǎŀƴŎŜ flares, and fragments 
of British 250Ib bomb casings were removed at the former Marcham bombing range, on the 
central part of the Site.  This was undertaken by a UXO specialist supporting intrusive ground 
investigation works.  The items were removed for disposal. 

16th September 2008 

6,000No. AA shells were discovered during excavations at Milton Park Industrial Estate, Didcot, 
approximately 1.6km east of the south-eastern part of the Site.  These were removed for 
disposal. 

5th April 2020 

1No. British 500lb practice bomb was discovered during ploughing of fields near Drayton, on 
the Site.  After investigation it was found to be empty and was destroyed in situ by an 
Explosive Ordnance Disposal (EOD) team. 

Plate 22 is a photograph of the UXB. 
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Plate 22 Photograph of UXB discovered near Drayton, April 2020 

   
Source: MOD  

2024 ς 2025 

Several British practice bombs and associated fragmentation were found at the former Marcham 
bombing range, on the central part of the Site, during ground investigation works. 
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6 UXO HAZARD AND MILITARY USES ASSESSMENT  
6.1 UXO hazard level 

Definitions of UXO Hazard Level for a Site 

Hazard Level Definition 

Very Low There is positive evidence that UXO is not present, e.g. through physical 
constraints or removal. 

Low There is no positive evidence that UXO is present, but its occurrence cannot be 
totally discounted. 

Moderate There is positive evidence that ordnance was present or that other uncharted 
ordnance may be present as UXO.  

High There is positive evidence that UXO is present. 

Very High As high, but requires immediate or special attention due to the potential 
hazard. 

Contaminants from military uses 

No significant contamination from military use of the Site have been identified.   

Table 4 summarises the potential contamination resulting from military use and the associated 
risk.  It is considered that the Site has a low risk of contamination resulting from military use. 

Table 4 Potential contamination from military use on the Site 

Military use Potential contamination Risk 

Abingdon Common rifle 
range 

Potential metalloid contamination within the former target 
butts. 

Low 

Steventon bombing decoy Potential hydrocarbon contamination from the decoy fires. Low 

No. 3 MU Steventon Depot 

Potential radiological contamination from radium dials and 
luminescent paint associated with storage of aircraft parts. 

Potential hydrocarbon contamination from refuelling of 
military vehicles. 

Low 

United States (US) Army 
Ordnance Depot G-0677 

Potential localised disposal or spillage of munitions.  No 
potential contamination identified. 

Low 

Anti-invasion defences 
Potential localised disposal or spillage of munitions.  No 
potential contamination identified. 

Low 

Home Guard activity 
Potential localised disposal or spillage of munitions.  No 
potential contamination identified. 

Low 

RAF Grove (adjacent to the 
Site) 

None identified. N/A 

No. 3 MU Milton Depot 
(within 0.3km northwest of 

the Site (Harwell)) 
None identified. N/A 

Aircraft crashes None identified. N/A 
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UXO hazard assessment 

During WWII, Marcham bombing range was located on the central part of the Site.  Although 
designated for practice bombing, it is known that live bombs were often used on such ranges 
during wartime. 

The typical inner danger area for bombing ranges was 550yds, centred around the target marker.  
This part of the Site has been assigned a high UXO hazard level due to the likely presence of 
practice bombs at shallow depths and potentially live UXBs. 

An outer danger area of up to 950yds was common.  As such, a 400yd radius around main danger 
area has been assigned a moderate UXO hazard level to account for potential overspill. 

The German bombing density on the Site was low and no other significant sources of UXO hazard 
or military uses have been identified.  The remainder of the Site is assigned a low UXO hazard 
level. 

It is considered that the UXO hazard level on the Site can be zoned from low to high, as shown 
in Figure 6 to Figure 8.  

The UXO hazard zone plan of the Site is also given in the accompanying P15306-25-R1-MAP01-B. 

Figure 6 UXO hazard zone plan of the Site 

 
Source: OpenStreetMap Not to Scale 

Legend 
Very Low  Low Moderate 

High Very High Site boundary 
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Figure 7 UXO hazard zone plan of the Site (Wantage) 

 
Source: OpenStreetMap Not to Scale 

Legend 
Very Low  Low Moderate 

High Very High Site boundary 

Figure 8 UXO hazard zone plan of the Site (Rowstock and Harwell) 

  
Source: OpenStreetMap Not to Scale 

Legend 
Very Low  Low Moderate 

High Very High Site boundary 
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7 UXO RISK ASSESSMENT 
7.1 Proposed works 

It is understood that initial works on the Site comprise a ground investigation, including hand-
dug inspection pits to 1.2 metres below ground level (bgl), 104No. boreholes up to 45m bgl, 
excavations up to 10m bgl, and Multi-channel Analysis of Surface Waves (MASW) surveys. 

Future works may comprise the development of a fully bunded reservoir, the establishment of 
pumping stations, a tunnel, access roads, and new canals. 

7.2 Risk assessment methodology 

A UXO risk assessment has been undertaken for the proposed works, taking into consideration 
the identified UXO hazard(s). 

Firstly, the probability of encountering UXO (PE) has been considered and rated for the proposed 
construction techniques, as detailed below. 

Probability of Encounter (PE) Rating 
Frequent, highly likely, almost certain. 5 

Probable, more likely to happen than not. 4 

Occasional, increased chance or probability. 3 

Remote, unlikely to happen but could. 2 

Improbable, highly unlikely. 1 

Impossible 0 

Secondly, the probability of detonating an item of UXO (PD) has been considered and rated for 
the proposed construction techniques, as detailed below. 

Probability of Detonation (PD) Rating 
Frequent, highly likely, almost certain. 5 

Probable, more likely to happen than not. 4 

Occasional, increased chance or probability. 3 

Remote, unlikely to happen but could. 2 

Improbable, highly unlikely. 1 

Impossible 0 

Next, the probability of encountering and detonating the UXO (PE x PD) have been used to 
generate an overall likelihood rating (P). 

P = PE x PD LIKELIHOOD of Encounter and Detonation Rating 
21 to 25 Frequent, highly likely, almost certain. 5 

16 to 20 Probable, more likely to happen than not. 4 

6 to 15 Occasional, increased chance or probability. 3 

2 to 5 Remote, unlikely to happen but could. 2 

1 Improbable, highly unlikely. 1 

0 Impossible 0 

P ranges from 25, a certainty of UXO being encountered and detonated on the Site by engineering 
activity, to 0, a certainty that UXO does not occur on the Site and will not be detonated by engineering 
activity. 

The likelihood of encountering and detonating UXO during site works (P) is multiplied by the 
severity (S) of such an event occurring (P x S), to provide a risk level using the following matrix.  

  



South East Strategic Reservoir Option (SESRO) Desk Study for UXO & Military Uses 

P15306-25-R1-D  38 

Severity (S) Rating 
Multiple fatalities 5 

Major injury, long term health issues, single fatality. 4 

Minor injury, short term health issues, no fatalities. 3 

First aid case but no lost time or ill health. 2 

Minor injuries, no first aid. 1 

No injuries. 0 

 

7.3 UXO risk level 

The UXO risk assessment for proposed works on the Site is given in Table 5.  

Table 5 UXO risk assessment for the Site 

Hazard Zone Potential 
UXO Hazard Anticipated Works P

E 

P
D 

P
 =

 P
E

 x
 P

D 

Li
ke

lih
oo

d 

S
ev

er
ity

 

R
is

k 
R

at
in

g 

UXO Risk 

High 

Live British 
UXB 

Excavations 3 2 6 3 5 15 Moderate 
Boreholes  2 3 6 3 4 12 Moderate 
Non-intrusive surveys 1 1 1 1 5 5 Low 

Practice 
Bombs 

Excavations 5 2 10 3 2 6 Moderate 
Boreholes 4 3 12 3 2 6 Moderate 
Non-intrusive surveys 1 1 1 1 2 2 Low 

Other UXO 

Excavations 1 1 1 1 4 4 Low 
Boreholes 1 1 1 1 3 3 Low 
Non-intrusive surveys 1 1 1 1 4 4 Low 

Moderate 

Live British 
UXB 

Excavations 2 2 4 2 5 10 Moderate 

Boreholes 1 3 3 2 4 8 Moderate 

Non-intrusive surveys 1 1 1 1 5 5 Low 

Practice 
Bombs 

Excavations 4 2 8 3 2 6 Moderate 

Boreholes 3 3 9 3 2 6 Moderate 

Non-intrusive surveys 1 1 1 1 2 2 Low 

Other UXO 

Excavations 1 1 1 1 4 4 Low 
Boreholes 1 1 1 1 3 3 Low 
Non-intrusive surveys 1 1 1 1 4 4 Low 

Low 

Live British 
UXB 

Excavations 1 1 1 1 5 5 Low 

Boreholes 1 1 1 1 4 4 Low 

Non-intrusive surveys 1 1 1 1 5 5 Low 

Practice 
Bombs 

Excavations 1 1 1 1 2 2 Low 
Boreholes 1 1 1 1 2 2 Low 
Non-intrusive surveys 1 1 1 1 2 2 Low 

Other UXO 

Excavations 1 1 1 1 4 4 Low 

Boreholes 1 1 1 1 3 3 Low 

Non-intrusive surveys 1 1 1 1 4 4 Low 
PE = Probability of Encounter, PD = Probability of Detonation, P = Overall Probability 

  

UXO Risk Matrix 
 SEVERITY (S) 

LI
K

E
LI

H
O

O
D

 (P
)

  5 4 3 2 1 0 
5 25 20 15 10 5 0 
4 20 16 12 8 4 0 
3 15 12 9 6 3 0 
2 10 8 6 4 2 0 
1 5 4 3 2 1 0 
0 0 0 0 0 0 0 
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8 RISK MITIGATION PLAN 
Key findings:  Potential hazard from practice bombs and live UXBs on the central part of the Site. 

Key actions: Non-intrusive UXO surveys and deep UXB detection surveys recommended in 
moderate and high UXO hazard zones.  UXO awareness briefing for staff involved in excavation 
across the Site. 

Figure 9 outlines the recommended steps to reduce the UXO risk to As Low As Reasonably 
Practicable (ALARP). 

Figure 9 Recommended UXO risk mitigation plan for the Site 

 

8.1 UXO risk summary 

Table 6 summarises the UXO risk for proposed works on the Site and recommended actions. 
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Table 6 Summary of UXO risk and mitigation recommendations 

Proposed Works UXO Risk Recommended Mitigation 

Excavations 

 

UXO awareness briefing ς Given the military 
history of the Site it is recommended that a 
formal UXO awareness briefing is provided to 
staff involved in excvations. 

Boreholes 

 

Proceed with works 

Non-intrusive surveys 

 

Proceed with works 

Excavations 

 

Non-intrusive survey ς where access allows, a 
non-intrusive UXO survey should be 
undertaken around proposed excavations to 
map shallow-buried UXO.  Potential UXO 
targets detected can either be avoided or 
intrusively investigated and removed. 

Boreholes 

 

Deep UXB detection ς to clear borehole 
locations of potential UXB, an intrusive 
magnetometer survey should be undertaken 
until either the maximum bomb penetration 
or maximum drilling/piling depth is reached. 

Non-intrusive surveys 

 

Proceed with works 

In summary, in the moderate and high UXO hazard zones, a non-intrusive UXO survey is 
recommended in advance of excavations and drilling to map shallow-buried UXO.  Deep UXB 
detection is recommend to clear borehole locations of deep-buried UXO.  

A UXO awareness briefing is recommended for all staff involved in excavations. 

8.2 Risk mitigation techniques 

8.2.1 Non-intrusive survey 

To proactively mitigate the UXO risk, it is recommended that a non-intrusive magnetometer 
survey is undertaken to detect potential shallow-buried UXB.  

Analysis of the survey data should be undertaken in the office by a suitably trained and qualified 
geophysics specialist to determine the limits of detection and enable effective target selection.  
From this, a priority ranking can be established for those targets most likely to be an UXB.  

On completion of the survey, potential UXO targets can be avoided (where practical) or 
investigated and removed by an EOC team.  
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Depending on the proposed depth of excavations and the maximum detection depth for an UXB 
on the Site, it may be necessary to undertake the non-intrusive survey in layers.   

Further details on survey design can be provided on receipt of ground investigation results and 
the final construction plan. 

8.2.2 Deep UXB detection 

On completion of the non-intrusive survey, an intrusive magnetometer survey should be 

undertaken to clear any borehole locations. 

The survey should be carried out to either the maximum bomb penetration depth or maximum 

drilling depth, whichever is shallower. 

There are two main systems available: 

MagDrill ς this is a system that is suitable for working with ground investigation drillers.   

It allows a magnetometer to be lowered into the borehole to ensure the route is clear of 
potential UXB. 

Where large numbers of boreholes are conducted, it may be more economical to deploy 
MagCone systems. 

MagCone ς this is a CPT-based system that facilitates the pushing of a magnetometer into the 

ground at the proposed borehole location. 

MagCone is suitable for cohesive/loose soils and has a much higher speed of operation compared 

to MagDrill.  It should be noted that where dense soils or buried obstructions are encountered, 

MagCone is unlikely to be able to penetrate to the required depth.   

Detection - Typical radius of detection should be assumed as approximately 1.0m for a 50kg UXB 

until site conditions are confirmed.   

Assuming no objects comparable to the UXB detection range are identified, then the borehole 

position can be considered clear of UXB.   

If any ferrous anomalies are identified at the borehole position, then it may need to be relocated 

or the anomaly investigated. 

It should be noted that in Made Ground or close to buried/adjacent structures, effective UXB 
detection is compromised due to geophysical noise.   

A clearance report should be issued on completion of the site works. 

8.2.3 UXO awareness briefing 

It is recommended that all staff involved in excavations are provided with a formal UXO 
awareness briefing. 

The briefing should offer some recognition skills for typical UXO, and suitably sensitise staff to 
be vigilant during site works. 

A UXO awareness briefing ensures that in the unlikely event that UXO is encountered: 

¶ All site staff take appropriate action. 

¶ A support mechanism and points of contact are established. 

¶ The likelihood of harm to people or property is reduced. 

¶ Significant delays to site work are prevented. 
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8.2.4 Radiological risk mitigation 

No significant sources of radiological contamination have been identified on the Site. If further 
comfort is required for areas where radiological sources may have been used (e.g. military 
depots), it is recommended that advice is sought from a health physics specialist. 

8.2.5 Explosives testing 

No significant sources of explosives contamination have been identified on the Site. If further 
comfort is required for areas where explosive residues may be present (e.g rifle ranges), soil 
samples can be taken for laboratory analysis.  A standard testing suite is recommended to cover 
typical explosives found in the UK. 

8.3 What do I do next? 

If you wish to proceed with UXO risk mitigation, contact us and we can help. 

 
01993 886682 

 
uxo@zetica.com 

 
zeticauxo.com 

If you have requirements to identify other buried hazards (such as mapping utilities or 
obstructions) we can provide these surveys.  

If proposed works on the Site change, or additional works are planned, contact Zetica for a re-
assessment of the UXO risk and the risk mitigation requirements. 

  

mailto:uxo@zetica.com
https://zeticauxo.com/
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APPENDICES 
Appendix 1 Anticipated ordnance types 

For a more comprehensive set of ordnance data sheets, see 
https://zeticauxo.com/guidance/ordnance-data-sheets/.  

 

https://zeticauxo.com/guidance/ordnance-data-sheets/
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https://zeticauxo.com/guidance/uxo-hazard-sources/
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