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9 Geology, Hydrogeology, Ground Conditions and Contamination 
(including UXO) 

Introduction  

9.1 This chapter appraises the impacts on geological and hydrogeological resources, taking into 

account the existing ground conditions and potential for contamination (including unexploded 

ordnance (UXO)) from the installation of the proposed FAB Link HVDC interconnector cable 

across Alderney.  This chapter draws on relevant topic guidance and consultation to inform the 

appraisal and sets out the proposed measures to mitigate adverse impacts.  

Assessment Methodology 

Guidance 

9.2 The States of Alderney (SoA) has no published legislation or guidance relevant to Geology, 

Hydrogeology and Contamination, therefore this assessment has regard to the following UK 

published guidance: 

 Guernsey Technical Standard C Site preparation and resistance to contaminants and 

moisture (States of Guernsey, 2013) 

 Environmental Protection Act 1990: Part 2 A Contaminated Land Statutory Guidance 

(Department for Environment, Food and Rural Affairs (Defra), 2012)  

 British Standards BS 10175 (2011) Investigation of Potentially Contaminated Sites; 

 Contaminated Land Research Report (CLR) 11 (Environment Agency (EA), 2004) 

Consultation 

9.3 No consultation with the State of Alderney or other stakeholders has been undertaken. Current 

site conditions were confirmed by a desk based review of publically available information 

including aerial photographs and utility plans. 

Methodology 

9.4 The assessment of baseline conditions and contamination risks generally follows a 2 stage 

process, Phase 1 and Phase 2. Phase 1 comprises a desk top study and preliminary risk 

assessment and Phase 2 comprises intrusive investigations. Where risks are found to be low at 

Phase 1 the second phase can be avoided. 

9.5 A Phase 1 assessment has been undertaken for the cable route and is presented within this 

chapter.  This comprises a desk top study of historical land use from available sources to develop 

a baseline characterisation for the site and a conceptual model of risk (Preliminary Risk 

Assessment).    
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9.6 Although there is no specific guidance on assessing geological significance or contaminated land 

risk with regard to Alderney this chapter follows the methodology presented in CLR 11 (EA, 

2004). The baseline characterisation of the site has been used to develop a Conceptual Site 

Model (CSM), which identifies the existing ground conditions using the source-pathway-receptor 

pollutant linkage approach: 

 Source: potential contaminant sources; 

 Pathway: the mechanism by which the source may affect a receptor; and 

 Receptor: identified features that may be affected, based on the sensitivity of the site. 

Limitations of the Assessment 

9.7 This assessment has been informed by the results of a desk based baseline study.  No site visits 

have been undertaken but notwithstanding this there are no known limitations that would affect 

the robustness of the assessment.  

Assessment of Construction Impacts 

Baseline Conditions 

9.8 Land use in the area of the proposed cable route is predominantly rural open land.  The cable 

route partially crosses the Agricultural Zone as shown on the Land Use Map (States of Alderney, 

2011, 2016) and is used for rough grazing, dissected by a series of roads and cycle paths.  

Corblets Quarry is located close to the proposed cable route and is now used as a water storage 

facility and a recreational resource. 

9.9 The route is underlain by superficial deposits of blown sand overlying bands of sand and gravel 

and peat deposits of varying thickness. The bedrock comprises Alderney Sandstone Formation 

comprising a sequence of coarse-grained crossbedded feldspathic sandstone of Cambrian age. 

The sandstone sits unconformably on igneous intrusive rocks (including quartz diorite). There is 

very limited intergranular permeability, with groundwater flow primarily through fractures.  

9.10 Potable water on the Island is generated from a number of streams and several boreholes, which 

is then stored in Corblets Quarry and Corblets Reservoir. The boreholes are located on Longis 

Common and a series of pipes extend to the quarry. Logs from one of the boreholes identify 

superficial deposits approximately 9 m in thickness comprising coarse sand with a gravel bed. 

The deposits contain groundwater (groundwater was struck at approximately 1.8 m below ground 

level) and provide the source of the abstractions. The construction of the borehole indicates that 

water from the lower section of the deposits are utilised (i.e. 4.5 – 9 m below ground level). 

Further borehole logs indicate the presence of peat at depth beneath the sand deposits. 

However, it is worth noting, that the presence and thickness of superficial deposits is variable and 

that this type and depth of superficial deposits are unlikely to be exist along the full length of the 

cable route. It is likely that groundwater exists closer to the surface than the levels indicated in 

the boreholes. This is particularly likely adjacent to Longis Pond where the Phase 1 Habitat 

Survey (Appendix 3.1) has identified swamp and reedbed habitats. 
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UXO 

9.11 A desk study to identify the potential for UXO contamination along the route was undertaken in 

May 2016 (see Appendix 9.1).  The report concluded that the proposed route crosses areas of 

Low, Moderate and High Risk from UXO, with the main risk posed by landmines. The report 

recommended that further field verification studies to be undertaken in the High and Moderate 

Risk Zones. Following the route specific field verification, it is possible that further mitigation 

would be requested.   

Preliminary Environmental Risk Assessment 

Preliminary Conceptual Site Model 

9.12 A preliminary Conceptual Site Model (CSM) has been developed using the baseline information 

to identify the potential contaminant sources, pathways and receptors (i.e. potential pollutant 

linkages) on the site. The CSM is described below. 

Source: On Site 

9.13 The majority of the proposed cable route comprises open land and roads. With the exception of 

Corblets Quarry, there is no evidence on industrial activities in the vicinity. Corblets Quarry has 

not been infilled and is used for water storage and a recreational resource.  

Pathways 

9.14 The direct ingestion and dermal contact pathways would be active across the cable route for 

construction workers. However, this would be a temporary pathway during the construction 

works. 

9.15 Where present, the underlying superficial deposits have a high intergranular permeability which 

may act as a pathway, especially where groundwater exists at or near the surface. Alderney 

Sandstone has a limited permeability which is restricted to the presence of fractures. 

Receptors 

9.16 The receptors identified in the CSM are listed below: 

 construction workers, and 

 groundwater within the superficial deposits (including any abstractions). 

Preliminary Risk Assessment 

9.17 The table below presents an assessment of the potential risks with respect to contaminated land 

issues and the receptor group based on the intended development of the site.  The assessment 

uses the CIRIA C552 criteria (Rudland et al., 2001) to define the level of risk based on the 

classification of probability and consequence of occurrence (available in Appendix 9.2).  
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Table 9.1 Preliminary Risk Assessment 

Receptor Probability of 

Exposure 

Consequence 

of Exposure 

Risk Key Potential 

Contamination 

Linkages 

Human Health 

Construction 
workers 

Unlikely 

 

Minor Very low risk  None identified.  

 

Controlled Waters 

Superficial 
deposits 

Unlikely Minor Very low risk None identified..  

Construction Impacts 

Disturbance to the Superficial Deposits 

9.18 The proposed cable route requires the construction of up to two cable trenches approximately 

1.5 m deep and up to 2.5 m wide. Topsoil will be stripped and stockpiled at the edge of the 

working corridor and kept separate from the stockpiles of subsoil. Where the cable route has to 

cross large obstacles (such as roads) trenchless techniques could be used.  The depth of the 

cable route at these crossing points is expected to be up to 5 m below ground level. Groundwater 

is unlikely to be encountered at these depths in areas underlain by superficial deposits. The 

presence and depth of the superficial deposits and thus groundwater, along the cable route are 

likely to be variable. The deposits provide a groundwater resource in the area of Longis Common 

used to supply Corblets Quarry water storage area.   

9.19 Where no superficial deposits are present the risk to groundwater is very low due to the 

impermeable nature of the bedrock and limitation of water to fracture flow. 

Contamination of the Superficial Deposits 

9.20 The potential for significant widespread contamination on the site as a result of former land uses 

is considered to be low, therefore there is unlikely to be an impact in terms of mobilising existing 

contaminants during construction. Geotechnical testing undertaken during detailed design will 

characterise ground conditions and identify if further soil analysis or remediation measures are 

required.  

9.21 Localised contamination of the soil and possibly superficial groundwater may occur during 

construction as a result of leaks or spills of fuels, oils and chemicals especially in areas where 

groundwater exists at or near the surface and dewatering activities associated with the trench 

would be required.  The potential for contamination to occur would be reduced by implementing 

the pollution control mitigation measures as set out below. The boreholes are not located along 

the cable route and therefore there would be no risk to groundwater via these pathways during 

construction 
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Proposed Mitigation Measures  

9.22 The following mitigation measures are proposed: 

 Implement measures to prevent and control the spillage of oil, chemicals and other 

potentially harmful liquids.  For example, provide a designated storage area with impervious 

hardstanding and an oil interceptor; provide secondary containment system that can hold at 

least 110% of the oil volume stored; locate the storage area away from springs, wells or 

borehole and areas at risk of flooding. 

 Refuel machinery in designated areas only. 

 Undertake routine checks of machinery, tanks and pipework.  

 Provide appropriate spill kits on the construction site and laydown areas and train staff in 

their use.  

 If dewatering of excavations is required mitigation measures would be implemented to 

prevent pollution from sediment laden runoff. This could include measures such as passing 

pumped discharges through settlement/attenuation ponds and silt fences to capture 

sediments before release to the land, and diverting any clean surface water away from 

trenches. 

 Further UXO field verification studies to be undertaken in the High and Moderate UXO Risk 

Zones. 

9.23 The results of the Preliminary Risk Assessment and the desk study indicate that the risk of 

pollution linkages existing on the site is very low. Further information is not needed to clarify 

elements of potential pollution linkages and therefore, a Phase 2 intrusive investigation for 

contamination purposes is not considered necessary.  

Future Monitoring 

9.24 No future monitoring is required.  

Summary 

9.25 The existing boreholes are not located along the proposed cable route or within the proposed 

working area. Therefore, there is unlikely to be an impact on the integrity of the groundwater 

resource. Where groundwater exists at or near the surface pollution prevention mitigation would 

be implemented to reduce the risk of pollution of the groundwater.  Given the previous land use 

along the cable route there is unlikely to be an impact in terms of contamination.  The UXO desk 

study concluded that the proposed route crosses areas of Low, Moderate and High Risk from 

UXO and therefore further field verification study is recommended. 
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Executive Summary 
RISK ASSESSMENT  

Based on the factors below and the risk assessment undertaken, it has been determined that there is are 
areas of Low, Moderate and High risk from UXO along the route, with the most elevated risk being High from 
Landmines. 

Due to the variation in conditions and risk altering factors in specific areas of the route, RPS has produced a 
Risk Zones Plan with areas of Low, Moderate and High risk in applicable areas of the route. 

Military Positions - The Island was heavily fortified by the occupying German forces during WWII with a 
wide range of defensive positions being installed. Whilst none lie directly upon the proposed route, several 
are located within a 2km radius. Although the features themselves are not believed to pose a r isk to the 
route, activities in their immediate surroundings have the potential to have left a legacy of UXO e.g. burial of 
caches. To allow for this, a 50m buffer of Moderate Risk has been assigned about each position decreasing 
to Low Risk beyond this distance. Importantly, the proposed route does not pass within 50m of one of these 
features.  

Whilst the island was home to an airfield during WWII, evidence suggests that it was not widely used either 
by the British before they left or the Germans whilst they were in occupation. Given that the airfield is located 
approximately 3km from the proposed route it is felt that activities occurring in the vicinity would have no 
direct impact on the route.  

The presence of the four labour camps on the island is deemed not to pose a significant UXO risk to the 
proposed cable route. Whilst the guards would likely have been armed and there would likely have been a 
magazine present upon the camp, it would have been a d iscrete location with very little probability of the 
ammunition being distributed over a wide area. As such, the probability of encountering munitions originating 
from this location would likely decrease in likelihood with increased range as seen with the features above.  

The area of the historic range has been deemed moderate risk as the probability of encountering UXO 
originating from this source is considered elevated due to the inherent activities that took place. Again, the 
probability of encountering munitions originating from this location would likely decrease in likelihood with 
increased range. 

Minefields - Numerous minefields are known to have been laid on Alderney during WWII by the occupying 
German forces. The British forces were able to locate the German maps of the minefields and used these 
when conducting their clearance operations.  

Documented evidence of clearance has been identified for the minefields along the route and as such, these 
can be deemed Low Risk. At this juncture, such clearance records/documentation for minefields located 
290m west and 270m east has not been found and as such, these areas must remain High Risk until 
verification evidence proves otherwise.  

Conflict - Due to the fact the island was undefended at the time of the German invasion and the German 
forces surrendered at the end of the war, no land based conflict took place on the island.  

Incidents involving aircraft have been identified in the vicinity of Alderney but not on any large scale and 
none that would provide a direct source of UXO contamination on the route.  

Records have been found which state that the battery known as Batterie Blücher was fired upon by HMS 
Rodney during the Normandy invasion however; no further naval based conflict has been identified with the 
potential to leave a UXO legacy in the vicinity of the route.  

Bombing - No records have been identified to suggest Alderney was subject to bombing during WWI or 
WWII and as such it is believed highly unlikely that UXO from this origin would be found within the bounds of 
the proposed route.  
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Post WWII Development - The majority of the route traverses open rural ground with very little development 
other than roads being crossed. Other than the removal of features installed by the occupying German 
forces, it would appear that no large scale works have been undertaken along the route.  

RECOMMENDATIONS FOR FUTURE INTRUSIVE WORKS 

Detailed On Site Field Verification - During the desk top study RPS has identified a number of potential 
risk factors that require verification on the ground.   

We would therefore recommend that, as the next phase of works, a t eam is deployed at the earliest 
convenience to carry out an on-site investigation to verify the currently assessed level of risk posed within 
the proposed route by UXO.   

The aim of this field survey would be to verify the risk, and any specific areas for proposed work, and also 
scout the general area for other potential relevant hazards. This team would typically consist of x 2 UXO 
Consultants. 

Based on the results of the Desk Study, it is anticipated that there is likelihood that some elevated risk areas, 
based on the results of the field verification, may be able to be refined/reduced and therefore may warrant a 
lesser extent of supportive UXO mitigation.  

Verified/refined risk areas/zones and any further associated recommended actions would be advised 
following this process, and reported upon. 

Further Mitigation Works - Following the route specific Field Verification, it is possible that further mitigation 
works will be recommended, or reduced. The extents of these will be dependent on the findings, and further 
details would be provided as part of any recommendations made in due course.  

However, for completeness, it should be noted that further recommended measures may include: 

 UXO Safety & Awareness Briefings, 
 UXO Safeguarding, 
 UXO Geophysical Survey, 
 UXO Clearance. 

Should site works need to progress in advance of the recommended route specific Field Verification, RPS 
should be contacted to determine the most appropriate way forward, based on the information found to date, 
and the specific details and methodologies to be implemented as part of the proposed works.



 

 

  

 

EES0678 R-02-02 1 

1 Introduction 
1.1 Instruction 

RPS Explosives Engineering Services (RPS EES), part of RPS Energy Ltd, has been commissioned by RPS 
Planning and Development on behalf of FAB Link Limited to conduct a desktop study for potential 
Unexploded Ordnance (UXO) contamination along the proposed onshore Alderney cable route as part of the 
FAB Link project. 

1.2 Definitions 

The term ’route’ refers to the area encompassing the extent of the works associated with the proposed 
onshore Alderney cable route as part of the FAB Link project. This report will generally focus on activities 
that occurred on the route and its immediate surroundings. A location map is presented at Appendix 1.2A, 
which details the extent of the route. Selected terminology referred to throughout this report is presented at 
Appendix 1.2B. 

1.3 Scope of Work 

The purpose of this study is to assess the likelihood of buried historic air delivered ordnance, landmines 
and/or unexploded ordnance (UXO) related items to be present within the footprint of the route. Moreover, to 
then evaluate the implications of potential items during any future land use. 

The route is considered to offer a potential explosives risk based on the following: 

 Anti-Aircraft Artillery (AAA) Shells - AAA Batteries were used in the defence of key strategic 
positions by both sides during WWII and it is believed that they were situated in the area during this 
period. Projectiles that were fired and failed to explode could have landed in the vicinity of the route, 

 Infantry/Training Munitions - Mortars, Grenades, Projectiles and Small Arms Ammunition (calibres 
less than 20mm), 

 Airfield Activities - The island was the location of a WWII era airfield subsequently occupied by 
German forces. Therefore, there is the potential for activities at nearby airfields to have left a legacy 
of munitions contamination, 

 German Occupation - The island was occupied during WWII by German forces who installed 
numerous and various defensive positions.  

1.4 Legislation 

Whilst undertaking this desk study the requirements of a number of legislations have been borne in mind, as 
presented at Appendix 1.4.  

1.5 Objectives 

The primary objective of this document is to ensure the safety of personnel and civilians in the vicinity of the 
route, with regard to any impacts from potential UXO contamination and to identify the potential risk of 
uncovering either buried unexploded ordnance or explosive devices. Research into the history of the route 
and its immediate surroundings, has been undertaken to establish the following:  

 Frequency and intensity of WWII bombing raids, 
 Bomb impacts and associated damage, 
 Review of military activity in the area, 
 Records of Explosive Ordnance Clearance tasks or bomb disposal activities during and after WWII, 
 Records of minefield clearance, 
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 The potential for UXO to remain on the route, 
 Route-specific assessment of the penetration depths of UXO to determine the risk horizon on the 

route.  

The main sources of information consulted are presented at Appendix 1.5.  

1.6 Reporting Conditions 

It must be emphasised that a desk study can only indicate the potential for UXO related items to be present 
on the route, and dependent on the information identified throughout the Desk Study Process further UXO 
mitigation may be advised/recommended prior to/in support of any future redevelopment and/or works on the 
route. Any such recommendations are discussed later in this document. It should be noted that any 
recommendations made may need to be altered, or further mitigation may be advised, if information outside 
of that already covered within the Desk Study subsequently comes to light. This desk study did not involve 
any non-intrusive survey or intrusive site investigation works. 

Our appraisal relies on the accuracy of the information contained in the documents consulted and that RPS 
will in no circumstances be held responsible for the accuracy of such information or data supplied. 

Records of air raids, bomb damage, casualties and the locations of UXB were rarely released into public 
domain in the interest of National Security. Furthermore, details relating to these records are often difficult to 
locate. The records compiled were only as detailed and accurate as the availability of time, personnel and 
the ease of access to information would allow. Densely populated areas, such as those associated with 
major cities tended to have a greater number of records than those produced for the more provincial, or rural 
areas. Official records were often supplemented by press reports and local information. This source of 
information was sometimes discredited as being inadvertently inaccurate, or purposely made inaccurate, in 
order to confuse enemy intelligence. Even the accuracy of classified official records is somewhat dubious. 
This stance has been borne out by the amount of unrecorded German UXO and par t exploded ordnance 
discovered since 1945. 
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2 Project Background 
2.1 Proposed Scheme of Work 

The FAB Link project involves the installation of a H igh Voltage Direct Current (HVDC) electricity 
interconnector between France and Britain via the island of Alderney, the construction of a HVDC to HVAC 
converter station near to Exeter Airport and onward connection via buried HVAC cables to the National Grid 
substation near Broadclyst, Exeter.   

This report covers the Alderney section of the onshore cable route which is approximately 2km in length. The 
section of the route located in the UK is presented in a separate report, EES0678-R-01-00. 

This section of the route is located in the east of the island and runs from the south of the island to the north. 
The route traverses rural ground consisting of fields, the majority of the land being owned by the State of 
Alderney, with a number of roads traversed. 

2.1.1 Area of Interest 

For the purposes of this study, RPS has prepared a 2km buffer around the onshore areas of the proposed 
FAB link route within Alderney, cropped approximately to the coastline. 

2.2 Proposed Scheme of Work 

RPS has been informed that, “The project configuration in UK and Alderney is planned as two symmetrical 
monopoles and hence will include four 320kV HVDC cables (most likely to be laid in bundled pairs)”. 

These cables are to be buried at a maximum depth of 2.5m by means of trenching. The various proposed 
cross sections of the installed cables have been presented at Appendix 2.2.  

The cable will be installed by Horizontal Directional Drilling (HDD) where the cable makes landfall at 
Alderney although this will be at greater than 2.5m.  

2.3 Geology 

One of the most important factors in assessing the maximum ordnance penetration depth is to establish the 
route geology. The ground conditions will predominately determine the path of ordnance. Furthermore, the 
consistency and thickness of any pre WWII made ground should be considered, as this would have the 
potential to significantly limit the penetration. The ordnance penetration calculation will be discussed later in 
this report. 

At this stage, RPS EES has not been provided with any route specific geological/geotechnical information. 
Given the length of the route it is considered highly likely that the underlying strata encountered along the 
route will vary considerably.  
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3 Military History  
3.1 WWI 

Whilst Alderney itself was not attacked during WWI, the island provided soldiers to the British war effort. It is 
reported that the island suffered 41 casualties on the battlefield.  

Given the fact the island did not witness any active fighting on its land, it is considered highly improbable that 
there would be a legacy of UXO from WWI. 

3.2 WWII 

During WWII the island of Alderney was occupied by the German forces after the British had decided the 
Channel Islands were un-defendable and evacuated the majority of the islands population. The German 
forces conducted their invasion of the island on the 02nd July 1940 and were informed the island was 
undefended. The Germans then set about fortifying the island as part of the Atlantikwall. This included the 
installation of gun emplacements, strong points, Flak positions, anti-tank walls, minefields, searchlights and 
bunkers. These will be discussed in greater detail in the subsequent sections of this report. 

The size of the German force increased from 450 in 1941 to 3,200 in 1944 with over 4,000 persons present 
on the island working as forced labour in 1943. This labour was detained in four labour camps on the island 
and was used to construct defences on the island. The labour camps were named after four of the Frisian 
Islands off the north coast of Germany, Borkum, Helgoland, Norderney and Sylt. These camps were 
operated at first by Operation Todt before in 1943, Lager Norderney and Lager Sylt were placed under the 
control of the Schutzstaffel (SS). 

The allied forces by-passed the island when conducting their assault on the beaches at Normandy although 
the HMS Rodney did fire upon the island in a bit to destroy the battery known as Batterie Blücher. Anecdotal 
evidence states that 72, 16 inch projectiles were fired at the battery causing damage that was not rectified 
until November of 1944.  

Once the Allies had taken control of North West France, supply lines were stopped and the Red Cross were 
permitted to deliver food supplies to the island. Alderney eventually surrendered on 16th May 1945, one week 
after Jersey and Guernsey had been liberated. 
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4 Sources of UXO 
4.1 General 

The following sections present information identified regarding to the various types of military positions 
typically found on the island of Alderney. Further information regarding relevant types of positions can be 
seen at Appendix 4.1A. 

Each of the features outlined in the subsequent sections of this chapter have been presented in GIS 
mapping, plans of which can be found at Appendix 4.1B where applicable.  

4.2 Defensive Positions 

As detailed previously, Alderney was heavily fortified during WWII, and particularly so during occupation by 
Axis forces. As a result, numerous defensive positions were established across the island, including in the 
vicinity of the AOI. 

Records of the following types of defensive position have been identified within the 2km buffer AOI: 

 Defensive Earthworks, including Infantry trenches, 
 Forts, 
 Flame Defences (Flamethrower Rigged Areas), 
 Anti-Aircraft Artillery (AAA)/Flak Batteries, 
 Coastal Defence Batteries. 

4.3 Defensive Minefields 

RPS is aware that during the Axis occupation, a large scale defensive mining campaign was implemented 
across the island of Alderney. RPS has identified a number of sources of information, including from archival 
and external research sources, which detail the locations of minefields that were placed during the 
occupation. 

Within the AOI, numerous records for the locations of minefields have been identified. Of particular note is 
the fact that there have been records identified of minefields having been located at the coastal strips at 
either end of the proposed route, and furthermore a linear minefield cutting across the island approximately 
between Longis Bay and Fort Albert/Saye Bay.  

Further to this, an annotated historical aerial image, provided to RPS for review by The Alderney Society 
indicates that a m inefield may have been placed running along a t rack/road which almost corresponds 
directly to the southern approximate 270m of the route. 

The information presented in the sources indicates that the following types of mine may have been placed 
within the AOI: 

 T (Teller) Mines 
 PZ Mines 
 SPDR S mines 
 S Mines 

 Schu Mines 
 Stock Mines 
 Improvised Mines 
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Archival evidence states that the following numbers of mines were laid on Alderney: 

Types of Mine Number Laid 

T (Teller) Mines 1,657 

S Mines 6,176 

S Mines with Trip Wire (SPDR) 360 

Schu Mines 10,611 

Improvised Mines 8,310 

Stock Mines 201 

Booty Mines Panzer (PZ) French (F) 407 2,206 

Booty Mines Panzer (PZ) French (F) 406 (b) 554 

27cm Shells 43 

Anti-Air Landing Obstacles 

T Mines 51 

27 cm Shells 176 

Grand Total 30,345 

Table 4.3 Mines Laid on Alderney 

Please note that this list is not considered to be exhaustive, and there is the potential for other types of 
mines, including improvised/modified variants to have also been used. 

4.3.1 Mine Clearance Operations 

RPS has identified records at the National Archives dated 19th May 1945 which state that the “German charts 
(accurate) are in possession of force. Separate chart for each mine field. No minefields yet reported difficult 
to clear. Mines easily located from datum point in each field”. 

With this in mind, it is clear that demining operations were being undertaken on the island and that the Allies 
had a good guide as to where the mines that had been laid by the German forces were located. The process 
reportedly took 6 months and was aided by prisoner of war labour. Civilians were finally allowed to return to 
the island in December 1945.  

The archive records also contained maps illustrating that the minefields traversed and those in the immediate 
vicinity of the proposed route were cleared on 01st June, 18th June and 14th June 1945.  

A further two minefields located approximately 290m west and 270m east are presented in the mapping. At 
this juncture, no documented evidence has been identified which specifically states these two minefields 
were cleared. Whilst in all probability they were subject to the same clearance as the nearby minefields, 
indeed they are depicted on the same mapping used to record clearance operations; it must be assumed 
they are still in place until verifications can be made.  
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The records show that a significant number of mines were removed on a daily basis on Alderney with 5,960 
being removed over the course of June 1945 alone. 

4.4 Military Presence/Training 

RPS has undertaken research to determine areas that may have been historically utilised by military forces 
for training/exercise purposes.  

Within the AOI the following have been identified: 

 SAA/Artillery Firing Range - an apparent small arms or artillery range has been identified within the 
AOI, actually bisecting the proposed route. The area of this range is annotated on a plan from 
archival sources pertaining to proposed firing and bombing ranges across the island. Furthermore, 
features associated with the range (butts etc.) are clearly visible in WWII era aerial imagery. With 
close analysis, certain features (butts etc.) can still be identified in situ on modern aerial imagery, 

 Aerial Target Practice Range - RPS has identified a plan within archival records showing a 
proposed firing range being 1,000 yards in diameter around the co-ordinate 49° 42’ 01” N, 02° 09’ 
26” W, labelled as ‘Target No 1. - Raft’. Plotting of this area suggest that such an area would very 
slightly encroach onto the land, however it is considered unlikely that items would be aimed on-shore 
for such a range designed in this manner offshore. Further to this, written documents associated with 
this plan indicate, through conversation, that it was eventually decided that with regard to the ranges 
being proposed “the Air Ministry have decided not to use high explosive bombs in the areas under 
consideration”.  

It should be noted that, at this juncture, RPS has not identified any further information to directly indicate 
whether these proposed ranges were fully commissioned and/or put into operation. 

4.5 Airfields 

Although RPS is aware that military related airfields have been historically sited on the island, no such 
features have been identified within the AOI. The nearest airfield is located approximately 3km from the 
proposed route at its nearest point. 

The airfield on Alderney was reportedly sparingly used by the Luftwaffe whilst German forces occupied the 
island with anecdotal evidence stating only three planes landed at the airfield during the occupation.  

4.6 Military Installations/Facilities 

RPS has identified a number of military related installations within the AOI, as detailed following: 

 Ammunition Dumps/Stores - archival documentation, pertaining to intelligence during the Axis 
occupation of Alderney, highlights the location of a num ber of possible ‘ammo dumps’, including 
some sited within the AOI. The relevant installations are located within the vicinity of Route de 
Carrieres a short distance west of Longis Bay. These features, in summary, are described as ammo 
dumps located in excavations into the rock-faces within the area, each of which had iron doors. 

4.7 Munitions Production Facilities 

No evidence of historic munitions production facilities has been identified within the AOI. 

4.8 Conflict 

4.8.1 Land Based Battles/Conflict 
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Based on the fact the island was undefended by the British and the Axis forces were not engaged to force 
their surrender, it is understood that no open conflict took place on the island. The aim of the Allied forces 
was to avoid heavy casualties amongst the civilian population on the island and as such, an invasion was 
deemed undesirable.  

This said, the presence of the Axis forces on the island does lead to the potential for infantry munitions and 
small arms ammunition to be found upon the island and within the bound of the proposed route.  

4.8.2 Aerial Conflict 

Whilst records have been identified highlighting incidents of bombing on Jersey and Guernsey, it is 
understood that Alderney was not subject to aerial bombardment during both WWI and WWII, and as such 
no specific records of aerial bombardment have been identified in the direct vicinity of the AOI. 

Aerial conflict did take place in the general vicinity of Alderney with several planes being shot down in the 
area. Further to this, a r econnaissance plane crashed whilst attempting to land at Alderney due to poor 
weather. Numerous further records have been identified of planes coming down in the sea in the waters 
surrounding the island.  

Whilst no s pecific records of bombs having been dropped on the island have been identified, there is the 
underlying potential for bombs to have landed within the bounds of the route and gone unnoticed due to the 
rural nature.  

4.8.3 Naval Conflict 

As mentioned previously, the HMS Rodney fired upon Batterie Blücher during the Normandy landings. At this 
time, no further attacks by naval vessel have been identified.  

The ports were used by the German forces to transport supplies to and from the island and whilst the Allies 
occasionally blockaded the island, particularly after the Normandy landings, no records of large scale naval 
conflict have been identified in which vessels engaged each other. 
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5 Incidents involving UXO 
RPS has identified two separate news reports detailing the finding of items of UXO on the island of Alderney. 
In both incidents, the reported item was a 10.5 cm projectile of German origin, one being found on Tourgis 
Road and the other in a sand dune at Longis Bay. 

The first projectile above was reportedly moved to the coast by Guernsey Police Bomb Disposal and 
detonated by controlled explosion. The second was destroyed in situ. 

The later news report states that the bomb disposal team had deal t with a f urther incident involving a 
projectile earlier in the year (2014). 
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6 Potential Ordnance Details 
Based on the information collected at this juncture RPS considers that the following types of ordnance have 
the potential to have been utilised on, or in the vicinity of the route: 

 High Explosive Aerial Delivered Bombs - description & examples are presented at Appendix 6A, 
 Aerial Delivered Bomblets - description & examples are presented at Appendix 6B, 
 Anti-Aircraft Artillery Shells/Projectiles - description & examples are presented at Appendix 6C, 
 Infantry Munitions - description & examples are presented at Appendix 6D, 
 Small Arms Ammunition - description & examples are presented at Appendix 6E, 
 Landmines - description & examples are presented at Appendix 6F. 
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7 Risk Horizon 
7.1 General 

The risk horizon at a site will depend on the expected types of ordnance to be encountered, and the manner 
in which they may have been deposited at the site. The following diagram provides a b asic simplified 
overview of the ‘zones’ within the ground where different types of ordnance may typically be encounter at 
onshore sites: 

 
Table 4.3 Risk Horizon 

7.2 Risk Horizon Assessment 

When assessing the potential for ordnance ground penetration it is essential not to rely solely on either an 
empirical, statistical and arithmetical formula. Experience has shown that a r ealistic depth is gained by 
considering the above approaches supplemented by experience and any accounts of Bomb Disposal Tasks. 

Penetration depths detailed relate to the depths below ground level at the time of penetration. If levels have 
changed significantly since such time, this could have an effect on t he likely depths that UXO could be 
present relative to current ground levels in the area of the route. 

Background information on Bomb Penetration Depths can be found at Appendix 7.2. 
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Due to the fact that the surface and geo logical conditions are likely to vary significantly across the AOI, it 
should be considered that separate locations should be considered individually throughout any subsequent 
works programme. 

Should mitigation be required on the route, where applicable and possible, the potential bomb penetration 
depth may be able to be further verified/assessed by UXO personnel in attendance, on a location by location 
basis, when the sub surface strata become exposed. 

Penetration depths detailed relate to the depths below ground level at the time of penetration. If levels have 
changed significantly since such time, this could have an effect on t he likely depths that UXO could be 
present relative to current ground levels in the area of the route. 

7.2.1 Land Service Ammunition/Shallow Buried UXO 

Where there is potential for shallow buried caches/abandoned UXO/unexploded Land Service Ammunition 
(grenades, mortars, projectiles, SAA) and/or Landmines, RPS considers that an appropriate risk horizon of 
up to 3m below ground level (bgl) should be considered. 

7.2.2 General Purpose/High Explosive Bombs 

Where there is a r isk from aerial delivered bombs, RPS EES typically assesses the bomb penetration for 
sites based on the typical penetration depths for a ~500kg/1000lb bomb, due to these being the larger of the 
common sizes utilised during historic bombing raids. 

This said, at this stage RPS is unaware of any aerial delivered ordnance that may have been utilised within 
the AOI, as such any assessed potential Risk Horizon may need to be verified and modified/revised 
following/during subsequent works if/when information has been identified. 

No accounts of aerial bombardment have been identified within the vicinity of the AOI.  However where there 
is the potential for buried UXB, the risk horizon will be greatly increased. Due to the variation in geology 
across the length of the route, there is the potential for risk horizon to also vary.  

As such, for guidance purposes at this stage, RPS considers that an appropriate risk horizon in areas with 
potential for buried UXB, based on penetration depths for a 500k g/1000lb bomb, and de pendant on the 
specific geological conditions, is up to 16m bgl. It should be considered that this is with the exception of any 
coastal beach/intertidal areas, where this should be considered to be up to 20m bgl due to significantly 
softer/loosely consolidated sediments potentially present at/near the surface. 

 

 

 

 



 

 

  

 

EES0678 R-02-02 9 

8 Regulatory Authority Data  
8.1 Abandoned Bomb Register 

The Home Office has been contacted requesting information on abandoned bombs at the route.  

At the time of issue, no response had been received from the Home Office. Should a response be received 
with pertinent information, a revision of this report will be issued. 

8.2 MoD Explosive Ordnance Disposal (EOD) Archives  

Unfortunately, RPS EES has received a response that states that the archives are unable to respond to 
requests until further notice. RPS has been a dvised that an of ficial Freedom of Information (FOI) request 
should be made in order to attain the information at this juncture.  

RPS EES has made FOI requests in a bid to obtain such information through the official channels however; 
RPS EES is at this juncture awaiting a response in regards the point of contact for such information.  
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9 Explosive Ordnance Contamination Risk 
Assessment 
9.1 General 

Risk assessment is a formalised process for assessing the level of risk associated with a particular situation 
or action. It involves identifying the hazards and the potential receptor that could be affected by this hazard. 
The degree of risk is associated with the potential for a pa thway to be present linking the hazard to the 
receptor. This relationship is usually summarised as the Source – Pathway – Receptor.  

9.1.1 Unexploded Ordnance Detonation Characteristics 

Since the end of WWII, there have been a limited number of recorded incidents where ordnance has 
detonated during engineering works, though a s ignificant number of bombs have been discovered. 
Information and discussion pertaining to the UXO detonation characteristics can be seen at Appendix 9.1.1. 

9.2 Sources/Hazards 

Previous sections of this report have highlighted a number of activities that are known to have occurred 
on/around the route. The following sections will assess if they have the potential to cause significant 
explosive ordnance contamination.  

Source of Contamination Contaminate 

Aerial Bombing 
High Explosive Bombs 

Incendiary Bomblets 

Anti-Aircraft Artillery  Primarily 3”, 3.7”, 4.5” and 6” Projectiles 

Infantry/Training Munitions Mortars, Grenades, Bombs, Small Arms Ammunition 
Rounds (up to 20mm calibre) 

Table 9.2 Sources of Contamination 

9.3 Pathway 

The pathway is described as the route by which the hazard reaches the site personnel. Given the nature of 
the route the only pathways would be during: 

 Enabling Works, 
 Intrusive Site Investigations (Trial holes/trenches, boreholes, window samples), 
 Trenching, 
 HDD. 
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9.4 Receptors 

Sensitive receptors applicable to this route would be:  

 People (Site Personnel, Construction Works & General Public), 
 Plant and Equipment, 
 Structures (Including existing buildings and nearby properties), 
 Environment. 

9.5 Risk Assessment 

The following sections contain the risk assessment for the route, prior to the implementation of any risk 
mitigation measures. For the risk to be pr operly defined, several factors have to be taken into account, 
including the consequences of initiation and the probability of encountering UXO on the route. The technique 
used to assess level of risk is detailed in the diagram below: 
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9.5.1 Risk Assessment Matrix 

In order to identify an appropriate risk mitigation strategy for the works it is now necessary to complete a 
semi-quantitative assessment of the identified risks.  

Once the factors detailed above have been assessed for the route, the consequence level is obtained from 
the table presented in Appendix 9.5.1, which provides a consequence rating depending upon the severity. 
The probability is also deduced and given a rating. These two ratings are then combined to determine the 
final risk levels to the proposed route works from the various threat items, using the risk matrix in Appendix 
9.5.1, taking into account the potential UXO threat items as detailed earlier.  

Following is the risk assessment for the route prior to the implementation of any risk mitigation measures:  
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9.6 Risk Assessment Analysis 

Military Positions - The Island was heavily fortified by the occupying German forces during WWII with a 
wide range of defensive positions being installed. Whilst none lie directly upon the proposed route, several 
are located within a 2km radius. Although the features themselves are not believed to pose a r isk to the 
route, activities in their immediate surroundings have the potential to have left a legacy of UXO e.g. burial of 
caches. To allow for this, a 50m buffer of Moderate Risk has been assigned about each position decreasing 
to Low Risk beyond this distance. Importantly, the proposed route does not pass within 50m of one of these 
features.  

Whilst the island was home to an airfield during WWII, evidence suggests that it was not widely used either 
by the British before they left or the Germans whilst they were in occupation. Given that the airfield is located 
approximately 3km from the proposed route it is felt that activities occurring in the vicinity would have no 
direct impact on the route.  

The presence of the four labour camps on the island is deemed not to pose a significant UXO risk to the 
proposed cable route. Whilst the guards would likely have been armed and there would likely have been a 
magazine present upon the camp, it would have been a d iscrete location with very little probability of the 
ammunition being distributed over a wide area. As such, the probability of encountering munitions originating 
from this location would likely decrease in likelihood with increased range as seen with the features above.  

The area of the historic range has been deemed moderate risk as the probability of encountering UXO 
originating from this source is considered elevated due to the inherent activities that took place. Again, the 
probability of encountering munitions originating from this location would likely decrease in likelihood with 
increased range. 

Minefields - Numerous minefields are known to have been laid on Alderney during WWII by the occupying 
German forces. The British forces were able to locate the German maps of the minefields and used these 
when conducting their clearance operations.  

Documented evidence of clearance has been identified for the minefields along the route and as such, these 
can be deemed Low Risk. At this juncture, such clearance records/documentation for minefields located 
290m west and 270m east has not been found and as such, these areas must remain High Risk until 
verification evidence proves otherwise.  

Conflict - Due to the fact the island was undefended at the time of the German invasion and the German 
forces surrendered at the end of the war, no land based conflict took place on the island.  

Incidents involving aircraft have been identified in the vicinity of Alderney but not on any large scale and 
none that would provide a direct source of UXO contamination on the route.  

Records have been found which state that the battery known as Batterie Blücher was fired upon by HMS 
Rodney during the Normandy invasion however; no further naval based conflict has been identified with the 
potential to leave a UXO legacy in the vicinity of the route.  

Bombing - No records have been identified to suggest Alderney was subject to bombing during WWI or 
WWII and as such it is believed highly unlikely that UXO from this origin would be found within the bounds of 
the proposed route.  

Post WWII Development - The majority of the route traverses open rural ground with very little development 
other than roads being crossed. Other than the removal of features installed by the occupying German 
forces, it would appear that no large scale works have been undertaken along the route.  

9.6.1 Final Risk Level(s) 

Based on the aforementioned factors, and the risk assessment undertaken it has been determined that there 
is are areas of Low, Moderate and High risk from UXO along the route, with the most elevated risk being 
High from Landmines. 
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Due to the variation in conditions and risk altering factors in specific areas of the route, RPS has produced a 
Risk Zones Plan, shown at Appendix 9.6.1, with areas of Low, Moderate and High risk in applicable areas 
of the route. 

The risk zones presented are based on the following criteria:  

High Risk Zones – 3mbgl Risk Horizon 

 Mined areas where no documentation of subsequent mine clearance has been identified and as 
such it must be assumed mines are still present until proven otherwise. 

Moderate Risk Zones – 3mbgl Risk Horizon 

 Defence/Military related features – buffers primarily based on the possibility of encountering buried 
caches/discarded items of UXO in the immediate vicinity of such a feature. 

Low Risk Zones 

 Areas where none of the above stated, or other, factors relating to potential UXO contamination have 
been identified. This includes formerly mined areas where mine clearance documentation has been 
identified.  

It should be noted that where conflicting information has been identified, the worst case scenario has been 
used to create the risk zones. 

 

  



 

 

  

 

EES0678 R-02-02 16 

10 Recommendations 
10.1 The ‘ALARP’ Principle 

Based on the risk assessment outlined previously, RPS has found there to be a v ariable risk from UXO 
during works taking place. 

On sites where a risk from UXO has been identified, an aim must be mitigate the UXO risk to as low as is 
reasonably practicable (ALARP); considering safety and cost vs. benefit. Further detail & diagrammatic 
representations of the ALARP principles are presented at Appendix 10.1A. 

Having carried out the desk top study, and based on the risk assessment undertaken for the route, RPS 
would recommend that, at this stage, the following additional works and support infrastructure is put in place 
prior to moving the onshore elements of the project forward. 

10.2 Field Verification 

During the desk top study RPS has identified a number of potential risk factors that require verification on the 
ground.   

We would therefore recommend that, as the next phase of works, a team is deployed at the earliest 
convenience to carry out an on-site investigation to verify the currently assessed level of risk posed within 
the proposed route by UXO.   

The aim of this field survey would be to verify the risk, and any specific areas for proposed work, and also 
scout the general area for other potential relevant hazards. This team would typically consist of x 2 UXO 
Consultants. 

Based on the results of the Desk Study, it is anticipated that there is likelihood that some elevated risk areas, 
based on the results of the field verification, may be able to be refined/reduced and therefore may warrant a 
lesser extent of supportive UXO mitigation.  

Verified/refined risk areas/zones and any further associated recommended actions would be advised 
following this process, and reported upon. 

10.3 Safety & Awareness 

Prior to undertaking any works in the field, all personnel should be given a detailed toolbox talk in the form of 
an UXO briefing presentation, which should be in place and given to all project personnel visiting the route.  

Within the presentation will be examples of types of UXO that may be encountered and example scenarios 
that may cause their initiation. This presentation will be a living document and updated as required 
throughout the project life cycle. 

It should be borne in mind that should any physical evidence of UXO or potential military related features be 
identified during subsequent operations that these should be reported, and the area of concern avoided until 
further advice has been obtained. Identified information/evidence would be assessed to determine if any 
amendments need t o be made to the risk assessment contained within this document and i f any further 
recommendations would be applicable to enable following works to be undertaken safely. 
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10.4 Avoidance 

It is recommended that, until further Field Verification surveys have been undertaken, designated Moderate  
or High  Risk areas, which correspond to the identified areas containing features with the potential to be 
linked to former conflict/military activity, are avoided, until further confirmation can be given to the features 
found within. 

Should it be essential for works to be undertaken in these areas, then further works can be recommended 
(which may be detailed Field Verification and/or Full Clearance), however RPS would provide details on such 
options upon further request from the client. 

10.5 Further Recommended Actions 

At this stage, RPS would not recommend proceeding with any works in the field until the aforementioned 
Field Verification has been undertaken. However, for clarity, and for the eventuality where personnel may 
need to work in the field in advance of the Field Verification, the following mitigation options should be 
considered: 

10.5.1 Safeguarding  

RPS would recommend that during any operation or survey that enters the Moderate  Risk Areas has within 
its team an experienced UXO Consultant to assist them in determining areas which are safe to traverse/work 
in.   

Furthermore, the attached UXO Consultant will be able to give advice and support to the team should an 
emergency situation occur. Where possible, this consultant should be equipped with a basic UXO tool kit, 
including detector.  

In addition to this, dependant on the area and task, a clearance contractor may need to be employed to carry 
out identification by visual or electronic methods for surface and sub surface UXO respectively, should an 
area of elevated risk be verified. As part of this, any contaminated areas can be recorded and subsequently 
avoided. 

It should be n oted that it is still recommended that designated High  risk areas are avoided until suitably 
verified, and if necessary any subsequent associated mitigation/clearance operations have been completed. 

10.6 Possible Recommendations following Field Verification 

Should information/confirmation come forward of areas which have been significantly worked post conflict, 
and equally any areas which have not been affected during the identified contamination events, then RPS 
may be able to produce Risk Zone mapping for the AOI, and potentially reduce the risk levels in relevant 
areas to ‘Low’. 

Should areas of the route be successfully verified as and/or reduced to ‘Low’ Risk, after receipt and review of 
further information, then only the following reduced mitigation would be recommended, for the respective 
areas: UXO Safety & Awareness Briefings. 

In areas where significant evidence cannot be identified  to reduce the risk level, and the currently assessed 
‘Moderate’ or ‘High’ Risk still applies, then options from the aforementioned further mitigation options may, in 
addition, also be applicable, as follows: UXO Safeguarding, UXO Geophysical Survey, UXO Clearance. 
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Terminology 
 

 

Explosive Ordnance Disposal (EOD) - The detection, identification, evaluation, rendering safe, recovery 

and disposal of UXO. 

 

Fuze- A designed and manufactured mechanism to activate munitions. It can be designed for use by  

electrical, chemical or mechanical systems, by push, pull, pressure, release and time activation, singly or 

in combination. Usually consists of an igniter and detonator. 

 

High Explosive (HE) - An explosive that normally detonates rather than burns; that is, the rate of detona-

tion exceeds the velocity of sound. 

 

Initiation - A physical process that sets in motion a cascade of chemical reactions of ever increasing  

energy (the explosive chain) that will eventually generate sufficient energy (the velocity of detonation) to  

allow the main charge to detonate in a violent, explosive chemical reaction, releasing energy in the form 

of heat and blast. 

 

Unexploded Bomb (UXB) -The term UXB refers to any WWII aerial-delivered unexploded bomb,  

torpedo, projectile or mine consisting of a complete ferrous casing (without tailfins) weighing 50kg or 

greater. 

 

Unexploded Ordnance (UXO) - Explosive Ordnance that has been primed, fuzed, armed or otherwise 

prepared for action, and which has been fired, dropped, launched, projected or placed in such a manner 

as to constitute a threat to the safety and/or security of people, animals, property or material and remains 

unexploded either by malfunction or design or for any other reason. 

 

UXO Contamination - UXO that is present, within any given physical context that is considered to be an 

impediment to the safe on-going or intended use of a facility, including geological features. Safety in this 

instance is measured against an acceptable level of exposure to the potential risks that UXO present. 
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Glossary 
 

AAA  Anti-Aircraft Artillery 

Allied Forces  The Allies of World War II were the countries officially opposed to the Axis powers  

during the Second World War 

ARP  Air-raid Precautions 

BD  Bomb Disposal (historic term for EOD) 

BDO  Bomb Disposal Officer 

bgl Below Ground Level 

EOC Explosive Ordnance Clearance 

EOD Explosive Ordnance Disposal 

FP  Fire Pot (Incendiary bomb) 

HE  High Explosive 

IB  Incendiary Bomb 

Kg Kilogram 

LSA Land Service Ammunition 

Luftwaffe  German Air Force 

mbgl  Metres Below Ground Level 

MoD  Ministry of Defence 

OB  Oil Bomb 

PM Parachute Mine 

RAF Royal Air Force 

RPS RPS Group Plc 

SC Sprengbombe-Cylindrisch, thin cased General Purpose Bomb 

SD Sprengbombe-Dickwandig, Semi-Armour-Piercing Fragmentation Bomb 

SI  Site Investigation 

Sqm  Square Metres 

USAAF United States Army Air Forces 

UXB  Unexploded Bomb 

UXO  Unexploded Ordnance 

WWI  First World War (1914 -1918) 

WWII  Second World War (1939 – 1945) 
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Whilst undertaking this desk study the requirements of a number of legislations has been borne in mind, as presented following: 
 

 Manufacture and Storage of Explosives Act 2005. 

 Health & Safety at Work etc Act 1974. 

 Construction (Design & Management) Regulations 2007. 

 Control of Substances Hazardous to Health (COSHH) Regulations 2002. 

 Personal Protective Equipment at Work Regulations 1992. 

 
The Manufacture and Storage of Explosives Act 2005 does not specifically relate to UXO, but rather to the safety procedures and 
requirements associated with the storage and manufacturing of items containing explosive compounds. Even though this  
legislation is not directly applicable to site works where UXO may be encountered, there are several pertinent points which may 
be borne in mind when undertaking works on sites which pose a risk from  encountering UXO, for example: 
 
Disposal of explosives and decontamination of explosive-contaminated items   

 Any person who disposes of explosives shall ensure, so far as is reasonably practicable, that they are disposed of safely. 

 Any person who decontaminates explosive-contaminated items shall ensure, so far as is reasonably practicable, that they 

are decontaminated safely. 

 No person shall store explosives unless he holds a licence for their storage and complies with the conditions of that  

licence. 
 
These points just reinforce that when a significant risk from UXO is identified on a site, it is essential for proper procedures to be 
put in place and in higher risk scenarios for trained Explosives Safety Personnel to be present on site to mitigate the risks, and be 
on hand to handle the situation in the event of a suspicious item / UXO discovery. 
 
The Reporting of Injuries, Diseases and Dangerous Occurrences Regulations 1995 (RIDDOR), place a legal duty on:  
 

 employers;  

 self-employed people;  

 people in control of premises;  

 
To report work-related deaths, major injuries or over-three-day injuries, work related diseases, and dangerous occurrences (near 
miss accidents). 
 
These regulations do not directly apply to UXO, but under the RIDDOR legislation it is stated that as an employer, a person who is 
self-employed, or someone in control of work premises you must report “dangerous occurrences - where something happens that 
does not result in an injury, but could have done”. As such, where a site has been shown to present a risk from UXO this legisla-
tion should be borne in mind if an eventuality occurs where an item of UXO is uncovered. 
 
Although the Health & Safety at Work etc Act 1974 and the Construction (Design & Management) Regulations 2007 do not  
specifically require a search for unexploded ordnance, there is an obligation on those responsible for intrusive works to ensure 
that comprehensive assessment and risk mitigation measures are taken with regard to all underground hazards on site. 
 
The Health & Safety at Work etc Act 1974 - Section 3, states: 
 

1. It shall be the duty of every employer to conduct his undertaking in such a way as to ensure, so far as is reasonably  
practicable, that persons not in his employment who may be affected thereby are not thereby exposed to risks to their 
health or safety. 

2. It shall be the duty of every self-employed person to conduct his undertaking in such a way as to ensure, so far as is rea-
sonably practicable, that he and other persons (not being his employees) who may be affected thereby are not thereby 
exposed to risks to their health or safety. 

3. In such cases as may be prescribed, it shall be the duty of every employer and every self-employed person, in the  
prescribed circumstances and in the prescribed manner, to give to persons (not being his employees) who may be affected 
by the way in which he conducts his undertaking the prescribed information about such aspects of the way in which he 
conducts his undertaking as might affect their health or safety. 

 
Construction (Design & Management) Regulations 2007 - Regulation 10 states: 
 (2) The pre-construction information shall consist of all the information in the client's possession (or which is reasonably  
 obtainable), including – 
 (a) Any information about or affecting the site or the construction works. 
 
In addition to the above, the importance of adhering to safe systems of work should also be borne in mind, and explosives and 
their residues may have an implication concerning PPE requirements and COSHH. 
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Sources of Information 

 RPS related site records. 

 RPS Company records. 

 Central and Local Government records. 

 National Archives. 

 Historic maps, photographs and records. 

 Internet Research. 

 

Supplemental Sources of Historical Information Consulted 

The following additional sources were consulted for general background information: 

 Clark, N.J. (1996) Adolph Hitler’s Home Counties Holiday Snaps – German Aerial Recon-

naissance Photography of Southern England 1939-1942. N.J.Clarke Publications: Lyme 

Regis. 

 Fegan, T (2002) The ‘Baby Killers’ German Air Raids on Britain in the First World War.  Pen 

& Sword Books Limited. 

 Hyde, A (2002) The First Blitz – The German Air Campaign Against Britain 1917-1918. Leo 

Cooper: South Yorkshire 

 Ramsey, W.G. (1988) The Blitz Then and Now, Volumes 1, 2 & 3. Battle of Britain Prints 

International Limited. 

 Fleischer, W (2003) German Air Dropped Weapons to 1945. Midland Publishing and Ste-

phen Thompson Associates. 

 Cruickshank, C (1975)  The German Occupation of the Channel Islands The Bath Press, 

Avon 
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WWII Defensive Positions 

The term defensive position refers to structures designed to repel invading forces, such as Anti Aircraft 

Artillery (AAA) positions, infantry and gun emplacements, bunkers and anti-tank positions.  

Appendix 4.1A:  Examples of WWII Defensive Positions on the Channel Islands 

Observation Tower at Battery Moltke, Alderney 

Bunker on Alderney 

Bunker on St Ouen’s Bay, Jersey 
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Appendix 4.1A:  Examples of WWII Anti Aircraft Artillery 

Example of British Heavy Anti Aircraft Artillery Example of a Bofors Light Anti 
Aircraft Gun 

AAA batteries were often located around large towns and cities as an integral defence mechanism 

against enemy aircraft.  

The significance of AAA posi-

tions located close to a site is 

that firstly aircraft may have 

attempted to bomb the batter-

ies and secondly un-exploded 

shells or “blinds” may have 

landed in the general vicinity . 

Anti Aircraft Artillery 

Example of German Heavy Anti Aircraft Artillery 
Souce: Bundesarchiv, Bild 101I-635-4000-24 
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Appendix 6A 
Examples of German Aerial Delivered Bombs 
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High Explosive / General Purpose Bombs 

General-purpose bombs come in many shapes and sizes depending on the intention of the bombing  

mission. Generally, all these bombs are constructed the same and consist of a metal container (iron  

construction), a fuze (mainly transverse i.e. in the middle of the bomb), and a stabilizing device. The metal 

container (called the bomb body) holds the high explosive content. The body may be in one or in multiple 

pieces. 

The main components of a bomb are: 

 Bomb Body – This is the main item referred to as an Unexploded Bomb (UXB). The General 

Purpose bombs will have a typical bomb shape with parallel sides. Given the age and environ-

mental conditions most bombs are found corroded. It is possible to mistake them for old gas 

cylinders or boiler tanks. 

 Tail Unit – As the UXB enters the ground this section is removed. The presence of a tail unit 

may indicate that an UXB is buried at depth in the region. 

 Fuze – With a German UXB it is most likely that the bomb would have a mechanical or electri-

cal transverse fuse. In some case a bomb may contain two fuses. On a German UXB the fuz-

es were of an alloy construction and therefore a visual contrast from the bomb body. 

TYPICAL WWII GERMAN AERIAL DELIVERED BOMB COMPONENTS 

FUZE FUZE LUG 

TAIL UNIT BOMB BODY 
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From: W. Fleishcer (2003) —German Air Dropped Weapons to 1945  
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An Example of a 50kg German Bomb 
 

50kg SC HE Bomb discovered by RPS on a 
construction site in London (2006) 

50kg SC High Explosive Bomb Schematic  

SC50 Data 
 
Bomb Body Weight = 40-54kg 
 
Body Length = 2’ 4.5” to 2’ 7” 
 
Body Diameter = 200mm (7.87”) 
 
Explosive = TNT or Amatol 
 
NEQ = 25kg (55lb) 
 
Fuze = Impact Fuzing 
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250kg SC High Explosive Bomb Schematics  

SC250 Data 
 
Bomb Body Weight = 245-256kg 
 
Body Length = 5’ 1” to 5’ 5” 
 
Body Diameter = 368mm (14.5”) 
 
Explosive = TNT or Amatol 
 
NEQ = 125-130kg (276-287lb) 
 
Fuze = Any (Commonly Type 7 
 Time Fuze) 
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500kg SC High Explosive Bomb Schematics  

SC500 Data 
 
Bomb Body Weight = 480-520kg 
 
Body Length = 4’ 6” to 5’ 0” 
 
Body Diameter = 470mm (18.5”) 
 
Explosive = TNT or Amatol 
 
NEQ = 125-130kg (276-287lb) 
 
Fuze = Electrical Impact Fuzing 
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Appendix 6B 
Examples of German Aerial Delivered Bomblets 
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German Bomblets and Containers 

In addition to the larger individually deployed bombs, smaller HE bombs or “Bomblets” were also deployed by the 

Luftwaffe. The small bomblets were generally between 1-3kg or 10kg in weight and dropped in larger container 

bombs and most of these of these had simple impact fuzes. Many containers’ were shaped in a bomb form, with the 

aim of fitting into the existing bomb racks. If operating properly, they were designed to eject their cargo at predeter-

mined height above ground level thereby spreading the bomblets over a wide area.  

Some bomblets are considered the forerunners of cluster munitions which are very sensitive and considered more 

prone to initiate. These were used against civilians and can be considered an area denial weapon.  

These weapons have been encountered in infill or rubble in larger cities and in other re-deposited contexts. They 

possess limited ground penetration (approximately 1-3m in a medium deposit) similar to the smaller Incendiary 

Bomblets discussed below. However, the small bomblets may be considered to have a greater potential to cause 

casualties than general incendiary bomblets based upon their fuze and explosive makeup. 

 

German Incendiary Bomblets 

In early stages of the war, the incendiary bombs dropped over the UK were of the "Oil Bomb" variation, where a 

flammable liquid was used with an explosive charge. The idea was to cause some blast damage with the explosive, 

but mainly to spray the burning liquid over a wide area and cause widespread fires. This bomb weighs approximately 

50kg. The body diameter is 8 inches, and the over-all length 43.2 inches. The filling is 15 litres of a mixture of 86 per 

cent benzene, 10 per cent rubber, and 4 per cent phosphorus. It has a bursting charge of picric acid. 

By 1942, Oil Bombs had been superseded by a smaller and more intensely burning incendiary bomblet made of 

magnesium. These weighed only 1kg, so could be dropped in containers carrying hundreds of individual bomblets. 

Some were coupled with a small High Explosive charge that went off when the magnesium was alight to spread the 

fire over a wider area. A corroded 1kg incendiary bomb can closely resemble a short section of scaffold tube.  

 1kg Incendiary Bomb - The diameter is 2 inches, and over-all length 13.6 inches. The filling is 0.44lb of 

thermite. 

 2kg Incendiary Bomb - The filling includes TNT or amatol in addition to thermite. The diameter is 2 

inches, and the overall length is 20.7 inches. 
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B-1 1kg Incendiary Bomblet 

B-1 & B-1.3 E Data 
 
Bomb Body Weight = 1kg 
 
Construction = Electron casing with steel nosecap 
 
Length = 350mm 
 
Body Diameter = 50mm (1.97”) 
 
Explosive = None 
 
Fill = 680g (1.3lb) Thermite 
 
Fuze = Impact 
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Butterfly Bomblet (SD2) Anti Personnel Device 

SD-2 Data 
 
Bomb Body Weight = 2kg 
 
Length = 200mm (Including Arming Spindle) 
 
Body Diameter = 80mm 
 
Explosive = Fp 60/40 
 
NEQ = 0.225kg (0.496lb) 
 
Fuze = Mechanical Clockwork / Mechanical Time or 
 B1/B2 Harassment 
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Appendix 6C 
Examples of Projectiles 
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Appendix 6C: Anti Aircraft Artillery Shells / Projectiles 

Anti Aircraft Artillery Projectiles 

An artillery munition generally consists of four main sections: 

 Fuze – The part of the device which initiates the detonation of the payload. Usually artillery munitions 

have nose fuzes, although some do have base fuzes. When used with HE shells, ‘airburst’ fuzes usually 

have a combined airburst and impact function. 

 Projectile – This is the part of the munition that generally contains the main payload, and will be ejected 

from the main munition during firing. Artillery shell projectiles can range between bursting, base ejection 

or nose ejection. 

 Propellant – Propellant in artillery munitions is always low explosive. 

 Primer – The primers purpose is to initiate the propellant upon firing. 

In most cases, the part of the munition that is likely to remain as UXO, as a result of malfunction during firing, is the 

Projectile (potentially with fuze), as this is the part of the device that is fired through the air. 

 

TYPICAL PROJECTILE COMPONENTS 
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Appendix 6C: Anti Aircraft Artillery Shells / Projectiles 

20x70RB (Becker), 20x72RB (Oerlikon FF - aka IJN Type 99-1), 20x80RB (German MG-FF/M), 20x82 (Mauser 
MG 151/20), 20x94 (IJA Ho-5), 20x99R (ShVAK),20x101RB (Oerlikon FFL- aka IJN Type 99-2), 
20x105B (Solothurn S18-350), 20x105(German MG 204), 20x110RB (Oerlikon FFS and HS.7, H.S.9 vari-

19x114R  (WW1 Szakats), 20x110 (for scale), 20x72RB(E) (WW1 Ehrhard), 20x120RBSimonetta 
(1930s), 20x135 Polte (German pre-WW2: replica),  20x138RB (German WW2 unknown: replica), 20x122 case (post-
WW2 French AA 5CG series), 20x126B(post-WW2 French AA 5CG series - used German projectiles), 20X158RB (US 
T5, for post-WW2 T33 aircraft gun)  
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Appendix 6D 
Examples of Infantry Munitions 
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Appendix 6D: Examples of Infantry Munitions  

EXAMPLES OF HIGH EXPLOSIVE MORTARS 
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Appendix 6D: Examples of Infantry Munitions  

Nebeleihandgrante 42 

Imperial Kugelhandgranate 

Gew Pz Gr HEAT Rifle Grenade 
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Appendix 6E 
Examples of Small Arms Ammunition 
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Appendix 6E: Examples of Small Arms Ammunition 
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Appendix 6E: Examples of Small Arms Ammunition 
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Appendix 6E: Examples of Small Arms Ammunition 
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Appendix 6E: Examples of Small Arms Ammunition 
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Appendix 6F 
Examples of Landmines 
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Appendix 6F: Examples of German WWII Landmines 

German Tellermine 35 

German Schumine 42 
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Appendix 6F: Examples of German WWII Landmines 

French Mine Light Anti-tank Mine 407 

French Mine Heavy Anti-tank Mine 406 
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Appendix 6F: Examples of German WWII Landmines 

German LPZ Mine 

German S Mine German Stock Mine 
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Appendix 7.2 
Background to Bomb Penetration 
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Background on Bomb Penetration Depths 

There are a number of reasons/factors applicable to bomb penetration depths, which can lead to variations in the bomb penetra-

tion depths for aerial delivered ordnance, as follows: 

 Shape & Weight of Ordnance – variations in the design of the delivered ordnance has a large impact on the 

depths to which it is able to penetrate. Generally speaking, the heavier the ordnance, the deeper the penetration, 

and when constructed in a streamlined shape this can also lead to an increased penetration depth. 

 Geological Strata – variations in the composition, thickness and homogeneity of the geological strata can lead to 

significant variations in penetration depths. 

 Height of delivery – the altitude at which the ordnance was released can lead to variations in the final penetration 

depth. For example, in low level attacks, or where a fleeing aircraft has had to ditch its payload, it is likely for pen-

etration to have been much less due to any ordnance having not reached its terminal velocity and appropriate 

penetration angle (for maximum depth burial). 

 Deflection – should an item of ordnance impacted onto an obstruction/structure prior to penetration into the 

ground, it may have deflected and as such behaved anomalously upon penetration, and thus the final resting  

position may potentially be atypical to what is normally expected. 

The following table provides a guide on average & probable maximum penetration depths of bombs in geological conditions that 

are  typical in most areas of the United Kingdom. This is based on a survey & calculations undertaken by the Ministry of National 

Security in October 1949. 

The following table is based on sums conducted by the Ministry on a data set from 1,304 bombs dealt with between January 1st 

to May 14th, 1941 (along with 24 bombs experimentally dropped on chalk). Only incidents with a definitive soil type, without 

structures on the surface, were used. 

Weight of 
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50 2.7 6.1 2.8 7.8 3.5 7.6 4.0 9.1 3.2 7.7 

250 4.6 10.4 4.8 13.7 6.0 13.1 6.9 15.8 6.9 13.4 

500 5.8 13.1 6.0 17.4 7.6 16.5 8.7 19.8 8.7 16.8 

1000 7.3 16.5 7.6 21.9 9.6 20.7 11.0 25.0 11.0 21.2 

1400 8.2 18.3 8.5 24.4 10.7 23.2 12.3 27.7 12.3 23.6 

1800 9.0 20.3 9.4 27.0 11.8 25.5 13.5 30.5 13.5 26.0 
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UXB ‘Offset’ 

 

A typical high altitude release bomb will enter the ground at between 10º and 15º (to the vertical), and 

will travel on this trajectory until momentum is nearly lost. The bomb will then turn abruptly to the hori-

zontal before coming to rest. The distance between the centre of the entry hole and the centre of the 

bomb at the rest is known as the ‘offset’. A marked lateral movement from the original line of entry is not 

uncommon. 

The average offset is one third of the penetration depth, i.e. an offset of some 2.0m may be expected 

for a 50kg bomb in clay. 

Hard standing on the impact zone can result in an offset increasing by some four times. It should be 

noted that bombs striking buildings might be deflected to give wider variation in the impacted area. 
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Appendix 9.1.1 
Background to UXO Detonation Characteristics 
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UXO Detonations 

The major effects of partial or full detonation of a device are shock, blast, heat and shrapnel damage. It should be 

noted that the detonation of a 50kg buried bomb would damage brick or concrete structures up to 16m away and 

unprotected personnel on the surface up to 70m away. Larger ordnance is obviously more destructive, with an  

accepted safety distance for a 500kg HE device being 1km. 

Once initiated, the effects of the detonation of explosive ordnance such as shells or bombs are usually extremely 

fast, often catastrophic and invariably traumatic to the personnel involved.  The degradation of a shell or bomb may 

also offer a source of explosive contamination into the underlying soils. Although this contamination may still present 

an explosion hazard, it is not generally recognised that explosives offer a significant toxicological risk at concentra-

tions well below that at which a detonation risk exists. 

Unexploded ordnance does not spontaneously explode in the conditions experienced in  Europe. UXBs have lain un

-disturbed for some 60 years and should not detonate unless they are significantly disturbed. All HE requires  

significant energy to create the conditions for detonation to occur. Intense impacts in intrusive engineering such as  

drilling / piling and mechanical excavations could initiate a detonation. There are a number of scenarios that may 

occur on sites which may potentially lead to the detonation of an encountered item of UXO, as follows: 

 Direct on the main body of the UXO – needs to be significant impact e.g. In the case of piling or large 

scale excavations. 

 Re starting clock timer in a fuze – contact or vibration applied to a clock timer, in certain situations, 

may cause it to reinitiate. However, in the case of WWII (and pre-WWII) ordnance it is likely that such 

devices would be corroded and no longer able to function. 

 Initiating Fuze Explosive – environmental factors, such as introduction of temperature fluctuations and 

water, can lead to degradation of explosives within items of UXO, which may then exude from the main 

body of the device and crystallise. Certain resultant compounds from such processes can be very  

sensitive and volatile, and through application of a small amount of movement / energy through either 

vibration or impact may result in detonation of the main charge.   

Apart from the explosives risk, the main concerns from UXBs are threefold, these are: 

 Heavy metal (Copper, Zinc etc) contamination from the bomb's casing. 

 Organic aromatics (Toluene, Nitrosamines, daughter products etc) contamination from the degradation 

of the explosive charge. 

 Heavy metal (Lead, Mercury) contamination from the degradation of the detonator charge. 
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Appendix 9.5.1 
Risk Assessment Matrices 
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Appendix 9.6.1 
Risk Zone Map and UXO Features Map 
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ALARP Diagram Approach  

ALARP Resource Graph 

‘ALARP PRINCIPLE’  

ALARP has particular connotations in UK 

Health and Safety law and the core con-

cept of what is “reasonably practicable”. 

This involves weighing a risk against the 

effort, time and costs needed to control 

it. For a risk to be reduced in line with 

ALARP it must be possible to demon-

strate that the cost involved in reducing 

the risk further would be “grossly dispro-

portionate” to the benefit gained. The 

ALARP principle arises from the fact that 

it would be possible to spend infinite 

time, effort and money attempting to re-

duce a risk to zero. Importantly, it is not 

simply a quantitative measure of benefit 

against detriment but a common practice 

of “judgment” of the balance of risk and 

social benefit. 
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