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6 RISK ASSESSMENT  
 
6.1 Risk Assessment. The overall risk for the site from unexploded ordnance has been 

derived by assessing both the likelihood of occurrence and the consequences of the 
encounter. Review of the site’s history and geographic location can provide an overall 
likelihood of encounter factor which is used in the subsequent determination of a risk 
level when a Figure can be determined for the consequence.  

 
6.2 Likelihood of Encounter. Given the study findings and other criteria (See Annex E 

Tables) it is considered that there is a Low risk of encountering UXO within the site 
footprint. This finding is based on assessment of all of the available information and 
taking account of the following factors: 

 
6.2.1 It is a matter of historic record that the area was subjected to a recorded enemy attack. 

For the most part, the records provide no information on bomb attacks on or near this 
site.  

 
6.2.2 The area has seen no development since WW2.  
 
6.3 Risk Level. The overall risk has been determined to apply to all of the ground within 

the site footprint. The prevailing risk level has been determined to be Low. 
 



Project 16046                                                                 

 
© 2015 EOD Contracts Ltd, UK. Company Registration Number 4483560 

9  

 
7 CONCLUSIONS 

 
7.1 Based on the information researched by EOD Contracts Ltd for the site, in that the site: 

 
7.1.1 Suffered with no recorded bomb strikes. 

 
7.1.2 The bomb density for Cambridge is LOW. 

 
7.1.3 Has a Y track in the southern area, its usage is unknown. 

 
7.1.4 Some military usage approximately 1km, however none recorded for the site. 

 
7.1.5 Has a disproportionate amount of defensive structures, these are part of a defensive 

line and would not have been used in anger. 
 
7.1.6 The site has had no construction. 

 
7.1.7 Therefore so far as reasonably practicable the risk level on site is Low. 
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8 RECOMMENDATIONS 
 
8.1 It is recommended that no further risk mitigation strategy is required. 
 
8.2 It would be deemed prudent that an Explosive Ordnance Safety Briefing (toolbox) is 

given to all ground workers. 
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Annex A  
SITE LOCATION 

 

Site 
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SITE PLAN (Supplied by Client) 
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Annex B 

 
AERIAL PHOTOGRAPH CIRCA 1945 

  

 

 

 
 

 
 

 

Site Unknown Trackway 
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HISTORIC MAP 1945 

(Military Map) 
 
 
 
 
 
 

 
 

Site 
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Annex C  

 
BOMB RAIDS WWI 

 

 

Site 
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Annex D 
 

MILITARY CAMPS AND FACILITIES 
   

Map 1 Showing Local Defence Structures 
 

 
 

   Map 2 Showing Defensive Line from Canvey Island Essex  
to Cambridge 

 

 
 

 

 

 

Site 
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OTHER MILITARY FACILITIES 

 

 
 
 

Believed to be Hinxton Overlord Camp 

 

Site 

Hinxton Hall Camp part of 
Duxford personnel 
accommodation, used in 
Overlord see diagram and 

picture below 

Pampisford Hall 
Camp, used in 
Overlord 
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          Annex E to 
Annex E 

 
EXPLOSIVE ORDNANCE SAFETY AND INFORMATION 

 
1 UNEXPLODED ORDNANCE 
 

Since the end of WWII, there have been a limited number of recorded incidents in the 
UK where bombs have detonated during engineering works, though a significant 
number of bombs have been discovered.   

 
The threat to any proposed investigation or development on the site may arise from 
the effects of a partial or full detonation of a bomb or ordnance item.  The major effects 
usually being shock, blast, heat and shrapnel damage.  It should be noted that the 
detonation of a 50kg buried bomb could damage brick/concrete structures up to 16m 
away and unprotected personnel on the surface up to 70m away from the blast.  
Larger ordnance is obviously more destructive. Table 1 denotes recommended safe 
distance for UXO. 

 
Table 1 Safety Distances for Personnel 

 

UXO (Kg) Safety Distances (m) 

 Surface UXO Buried UXO 

 Protected Unprotected Protected Unprotected 

2 2O 200 10 20 

10 50 400 20 50 

50 70 900 40 70 

250 185 1100 120 185 

500 200 1250 140 200 

1000 275 1375 185 275 

3000 450 1750 300 450 

5000 575 1850 400 575 

 

Explosives rarely become inert or lose effectiveness with age.  Over time, fuzing 
mechanisms can become more sensitive and therefore more prone to detonation.  

 
This applies equally to items that have been submersed in water or embedded in silt, 
clay, peat or similar materials. 

 
Once initiated, the effects of the detonation of the 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 concentrations well below that at which a detonation risk exists. 

 
2 TYPES OF ORDNANCE 
 
2.1 German Air Delivered Ordnance.  Technical information on the nature and 

characteristics of the ordnance used by the German Air Force during both world wars 
has been available for a number of years. Assessment that began during the 1930’s 
has continued to the present day. Research has been conducted in many countries by 
experts as part of national research programmes and as individual research projects. 
Consequently a well informed assessment of the threat posed by unexploded 
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ordnance, and the hazards that they represent, can be made with a high degree of 
confidence. 

 
3 Terminology. It should be noted that two terms used in bomb records can lead to 

some confusion as to their meaning and therefore significance. The term Unexploded 
Bomb (UXB) refers to a bomb that has fallen, failed to function and has been 
subsequently dealt with and removed from the site. The term Abandoned Bomb 
(A/UXB) refers to a UXB that could not be found or recovered, or the decision was 
taken not to pursue the matter further. Consequently the unexploded bomb remains 
where it came to rest when it was dropped or fell to the present day. It should also be 
noted the word ‘bomb’ can be used to describe an airdropped bomb or a shell as in 
some cases no differentiation was made and the term was interchangeable. 

 
4 Abandoned Bombs. The records of known abandoned unexploded bomb locations 

in the London area were released in response to a written Parliamentary Question 
from Simon Hughes. (Hansard: Volume; 282. Dated 15th October 1996). The 
information was provided by the Ministry of Defence (MOD) and supplied under an 
indemnity.  

 
5 Explosive Ordnance Failure Rates. Over the course of both World Wars a 

considerable quantity of ordnance dropped on UK targets failed to function as 
designed and subsequently penetrated the ground without exploding. Information 
gathered during the war by the MOD and its research partners provide typical failure 
rates for different types of ordnance. Figures significant to this study are: 

 
5.1 10% of all German airdropped bombs failed to function as intended.  

 
5.2 30% of all anti-aircraft and other types of shells failed to function as intended.  
 
6 Deductions & Considerations. The following points were considered as part of the 

assessment and have been given due consideration: 
 
6.1 Records were found that indicated that the general area was subjected to heavy 

bombing. 
 

6.2 Bombs which struck previously hit or burned out targets and did not function; 
consequently their impact was unseen and therefore no report was ever made. 

 
6.3 In all likelihood, the local anti-aircraft battery would have fired a far higher number of 

shells than the bombers dropped HE bombs. Contamination by anti aircraft shells can 
not be rules out. 

 
7 Generic German Bomb Types. The majority of German bombs dropped were 50kg 

in weight, accounting for approximately 16% of the total bombs dropped. The range of 
common bombs increased in weight to a maximum of 1700kg. Regardless of size, 
German bombs were fitted with one or more Electrical Condenser Resistance (ECR) 
fuzes many of which included a mechanical component. The fuzes were mounted 
transversely in the bomb body with the booster directly below, and in contact with, the 
fuze. The booster; sometimes referred to as the Gaine, is composed of a sensitive 
explosive material (Picric Acid). Picric Acid is known to deteriorate over time 
becoming increasingly unstable. The internal layout of two common German bombs 
and a German fuze is shown in Figures 6.1 & 6.2. 
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FIGURE 6.1 Generic German Bomb Design.  
 

 
Graphic Cross Section through the most common German bombs (50kg) 

 
 

       
Note; the diagram shows that there can be a significant difference in the quantity of High Explosive contained 
within bombs of similar size and shape; the Grade 1 bomb on the bottom having 30% more HE than the Grade 2 
shown at the top. This serves to demonstrate the importance of an accurate identification of any item of UXO.  

      
      FIGURE 6.2 Generic German Bomb Fuze Design.  
 

 
Graphic Cross Section through a typical German fuze (ECR)  
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      FIGURE 6.3 Range of HE bombs dropped on the United Kingdom.  

 

 
German bombs 

 

 
The smaller sub-munitions (Bomblets) seen to the right, ranged in size between 1 and 3kg, were dropped in large 
numbers and were intended as incendiary bombs, anti-personnel bombs or as bombs filling both roles. The 
smaller bomblets were dropped in larger container bombs designed to hold between 360 and 620 of the bomblets. 
The containers were designed to burst open at a predetermined height above ground level, dispersing the 
bomblets over a wide area. Air raid damage was far greater by using both incendiary, and HE bombs on a single 
raid. The fires started by the incendiaries being rapidly spread by the blast waves from the HE bomb. This scenario 
was shown to devastating effect on the 14th February 1945 in the German city of Dresden. Where fires started and 
spread by the bombing increased to a point where the oxygen was being sucked into the flames at such a high 
speed that the fire became a “Fire Storm”. At the time the city's population had increased due to a high number of 
refugees fleeing the Russian advance to the east, the exact civilian death toll from fire and suffocation will never be 
known, but is considered to be somewhere between 25,000 and 100,000. 

 
7.1 High Explosive (HE) Bomb. Some of the most common type of ordnance to be 

dropped on the United Kingdom, HE bombs are often the type encountered as UXBs. 
Relatively thick cased, they are still recovered in remarkably good condition. Ranging 
in size from 50 to 1700 kg, their typical release height (1,500m) allowed them to 
penetrate deep into the ground as a result of design or flaw. Towards the end of the 
bombing campaign, as steel became scarce the German Engineers produced a range 
of bombs that used steel reinforced concrete as the bomb body.  Figure 6.3 shows 
the range of steel HE bombs dropped on the UK. 

 
7.2 Incendiary Bomb. The larger incendiary bombs, containing bottles of white 

phosphorus and an incendiary mixture contained within a thin steel case were 
designed to burst on contact with the ground. The smaller type of bomb or ‘Bomblet’ 
was delivered to the target area in container bombs or by a fixed dispenser on the 
aircraft; both types of container would open dispersing the smaller Incendiary bombs. 
Relatively small and light they were unlikely to penetrate the ground to any significant 
depth. However, once concealed in bomb damage rubble or below water they were 
easily missed and are still unearthed today from in-fill and drained land. Later 



Project 16046 

© 2015 EOD Contracts Ltd, Company Registration Number 4483560 

E- 5  

versions of the incendiary bomb contained an additional explosive charge used as a 
short delay “Booby Trap” device that contained a significant amount of high explosive. 
The Booby Trap component was designed to kill or injure fire fighters and hinder the 
damage control. See Figure 6.4. 

 
               FIGURE 6.4 Incendiary Bombs.  
 

 
Common German Incendiary Bombs 

 

 
Above 1kg incendiary bomblet, below left the larger 500kg incendiary 
bomb Below right a 50kg incendiary bomb containing bottles of white 
phosphorus. 

                                          
 

Note; Incendiary bomblets were made of a flammable alloy similar in appearance to aluminium, which 
resists corrosion well. The tail unit was made of thin tin-plate steel and is more prone to have rusted away. 
Some Incendiary models were fitted with a High Explosive (HE) steel nose. With the tail and explosive nose 
attached the bomb was 480mm long. 

 
7.3 Blast Bomb / Parachute Mine. The parachute mine was extensively used on land and 

at sea and was fitted with specialist fuzes designed to trigger the weapon at a 
predetermined altitude, water depth or to switch on other magnetic influence 
mechanisms to trigger the weapon when a ship approached (Magnetic or Acoustic 
influence). While early versions were based on the standard 1000kg SD Bomb case 
others were specially designed and manufactured with an aluminium body, making 
them extremely difficult to detect using magnetometers. The thin cased versions 
would normally disintegrate on impact on land and are normally considered to pose 
little threat to work on land based projects, but the risk increases significantly on 
projects over water or in marshland. Thicker cased versions however will survive 
impact and pose a significant risk regardless of the local ground conditions. (See 
Figure 6.5) 
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FIGURE 6.5 Common Airdropped Mines. 
 

 
Parachute & Ground Mines 

 

  
 

 
 

 
Note; all mine fuzes were designed to arm after deployment from the ship, submarine or aircraft, some fuze 
designs incorporated anti-removal booby traps. Unexploded mines found today are the result of a failure 
within the arming mechanism or procedure whereby the mine never fully armed. Sudden shock or jarring of 
a weapon in this state has the potential to complete the arming sequence and could result in the mine 
detonating with lethal consequences. 

 
7.4 Non Steel Cased Bombs. Used primarily in the construction of training or practice 

bombs, some high explosive variants were introduced towards the end of the war. 
With resources running scarce, German Engineers produced a small number of blast 
bombs with a concrete body. The design utilised a steel framework onto which 
concrete was cast. The explosive filling was also contained within a thin steel 
container within the bomb body. Very few “concrete” bombs were dropped on the UK. 
In common with standard steel cased weapons, this type of bomb can be detected 
using standard magnetometer detection techniques (albeit; providing a smaller 
ferromagnetic signature than its all steel counterparts). This type of bomb represents 
a very small percentage of the total number of bombs dropped worldwide and are not 
considered a significant threat, particularly when viewed from an overall bomb threat 
in the UK. 

 
7.5 Anti-Personnel Bomb. Generally these were small weapons of 1-3 kilograms in weight 

and are often referred to as ‘Bomblets’ and possessing similar ground penetration 
ability as the Incendiary Bomblets. They were often located during the post-raid 
searches. This type of bomb has been recovered within the bomb rubble being 
cleared or used as in-fill on construction projects and poses the same potential to 
function as the Incendiary bomb with a greater potential to cause localised casualties. 

 
7.6 Specialist Bomb. These types of bombs were designed to meet a specific mission 

requirement. Typically, this would be a design modification or special fusing to enable 
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the bomb to destroy hardened/armoured targets or deep buried and sub-marine 
targets. Similar to the more common HE bombs, they differ in that they rarely contain 
large amounts of high explosive. Therefore the consequence of a detonation is 
reduced but remains a significant risk, particularly when the detonation occurs on or 
near the surface. 

 
7.7 Depth Bombs & Depth Charges. These types of weapons were designed to meet a 

specific mission requirement. Typically, the modifications would include the type of 
explosive filling and special fusing to enable the bomb to penetrate to a significant 
depth into the ground or water before detonating. Depth bombs intended for maritime 
attack and sub-marine targets would be fitted with one or more fuzes, one of which 
would be a hydrostatic fuze designed to detonate the bomb at a predetermined depth. 
The bomb would be fitted with an anti skip ring to reduce the deflection of the bomb 
as it entered the water. Similar in many ways to Depth Bombs, Depth Charges were 
exclusively designed to detonate at a predetermined depth. This was achieved by 
fitting the Charge with a short time delay or hydrostatic fuze. Depth bombs; having a 
similar configuration to general purpose bombs had the potential to penetrate deeply 
into the sea bed where an attack occurred in the relatively shallower water of a dock. 

 
7.8 Unmanned Rocket Bombs & Missiles. The most famous in this category of weapons 

were the V1 (Fi103 flying bomb) commonly known as the Doodlebug and the Larger 
V2 (A4 missile). Both V1 & V2 with high explosive warheads containing 850kg & 
1000kg (respectively) represent some of the largest weapons to land in the United 
Kingdom. Both types were built in a similar manner to an aircraft and would generally 
disintegrate on impact even if the warhead failed to detonate. The impact would 
spread debris over a wide area which was difficult to miss and any resulting 
unexploded ‘V’ weapons were comprehensively dealt with at the time. For this reason 
they are rarely encountered on land. However, where a ‘V’ weapon landed in water 
the opportunity for the event to have been missed and/or follow-up action abandoned 
was greater and they continue to pose a significant risk. Other, less well known rocket 
bombs were also produced by the Luftwaffe to attack maritime targets. Some were 
equipped with TV/Radio guidance from the parent bomber. Two of the most common 
were the Fritz X which consisted of an adapted SD1400kg bomb and the Henschel 
Hs293 which was based on a smaller 500kg bomb. No record of one having been 
recovered on land as a UXB can be found but these large HE bombs are considered 
to pose a significant risk, particularly to maritime projects. No records were found to 
indicate this type of bomb was ever used on targets in the area.  

 
7.9 Photoflash Bomb. This type of bomb was dropped by specialist “Pathfinder” aircraft 

and although this type of bomb can be included with the category of specialist bombs, 
it is worthy of specific comment due to the danger it may still pose. Photoflash bombs 
were designed to explode with a blinding flash, rather like a camera flashbulb. They 
were used to enable photographs to be taken of targets at night and also served to 
identify ground targets for other aircraft to attack. The speed at which the highly 
energetic filling detonated, and energy it produced in doing so, was significant. 
Although these bombs were thin skinned and are prone to corrosion the functioning of 
one can be compared to a high explosive bomb detonation. 

 
8 High Explosive Shells & Projectiles. As mentioned previously, one of the most 

common sources of UXO contamination encountered in the United Kingdom is High 
Explosive Shells and Projectiles. This is most commonly found to be as the result of 
firing practice ranges, bombardment and anti-aircraft defence, the latter often 
positioned to defend Major cities and Strategic installations and ports from German 
Bombing. Anti Aircraft Shells and projectiles are generally smaller (Up to 4.7” inch 
diameter) than the airdropped bombs and as a consequence were more easily 
missed amongst the bomb rubble. However, coastal bombardment guns could fire a 
shell weighing 1000kg, (larger than most common airdropped bombs) and capable of 
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significant ground penetration. The generic layout of a projectile can be found at 
Figure 6.6. It should be noted that the fatal incident on the German autobahn in 2006 
was thought to be the result of a shell or projectile detonating, not an airdropped 
bomb as first reported.  

 
8.1 The Fuzes used in Anti-Aircraft Ammunition were designed to ensure the projectile 

would detonate in contact with the target, or at a pre-set altitude, or in close proximity 
to the target. The fuzes employed different means to achieve this, including; direct 
impact, or indirect impact, Barometric, Delay and Electro-magnetic influence. Some 
were fitted with more than one fuze, which served to reduce the chance of the 
projectile falling to earth and detonating. Artillery fuzes are activated during the firing 
process, using the projectile’s acceleration or spin within the gun barrel to switch off 
the safety mechanisms. For this reason fired projectiles are considered more 
dangerous than unfired ones. 

 
FIGURE 6.6 Generic Shell Design 
 

 
Scale & Graphic Cross Section of a typical High Explosive (HE) Shell 

 

                 
Approximate size of a large shell used by battleships and coastal bombardment 
guns (Left) and Anti-aircraft shell (Right)  

 
9 Other Types of Ordnance. The following additional sources of ordnance types have 

been considered, and inherent risks taken account of: 
 
9.1 Flares and Pyrotechnics. Flares and pyrotechnics were used for a variety of reasons 

throughout the war and continue to be found today in the most unlikely places. 
However, due to the thin casings of these weapons a high level of corrosion is likely 
to have occurred since manufacture. Depending on the specific nature of the weapon, 
this effectively renders them inert with the exception of any white phosphorous 
content or explosive gaine. 

 
9.2 Land Service Ammunition (LSA). While as the name implies this type of ammunition 

was designed for use on land, it was also issued to naval personnel for close 
protection of vessels and their crew and to provide a limited offensive capability even 
to relatively small craft. This type of ammunition includes some shells and projectiles 
such as those covered previously. Other natures of LSA range from Small Arms 
Ammunition (SAA), having little or no high explosive content to Grenades, Mortars 
and Rockets which may pose a risk of detonation due to their explosive content and 
the design of their fuzes (impact) which; if subjected to sufficient shock or friction may 
result in the weapon functioning. (See Figure 6.7) 
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FIGURE 6.7 Common Categories of Land Service Ammunition 
 

 
Land Service Ammunition 

 
         Small Arms Ammunition                                     Grenades 

            
 
Mortar Bombs 

 

 
 

 
 
 
10 Initiation of Unexploded Ordnance. Explosive Ordnance is highly unlikely to 

spontaneously explode. The energetic chemical compounds, (Explosives) used in 
weapon manufacture are chosen to be as stable as possible and they all require a 
significant application of additional energy to create the right conditions for detonation 
to occur. If stored correctly, most explosive materials are designed to remain stable 
for the duration of their expected lifespan (typically 20 years). During this time, the 
correct functioning of the weapon is achieved by means of the ‘Initiation Train’ (See 
Figure 6.8). 
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 FIGURE 6.8 Explosive Ordnance Initiation Train.  
 

 
Sequence of Initiation 

 
 
11 Initiation Train. This is a means by which, once the safety features have been 

switched off or removed, a chain reaction occurs through the weapon. Starting within 
the fusing system as a small ignition or spark, causing a detonator to explode, which 
in turn causes the booster charge to detonate with a greater energy and ending in the 
full detonation of the main explosive filling. Each part of the process has in-built safety 
features to prevent an unintended detonation. A failure in any of the components 
within the Initiation Train can result in a UXO. In the case of a UXB; the chain reaction 
has broken down and the Initiation Train is brought to a halt, albeit, a temporary one. 
There are a number of ways that sufficient energy could be introduced to the 
otherwise stable UXB / UXO that may allow the Initiation Train to set off once more, 
overcoming the initial reason for failure. In addition to subjecting the weapon to 
excessive heat, such as a fire, the most common methods to bring about an explosive 
detonation in such items are considered to be: 

 
11.1 Direct impact onto the main body of the bomb by mechanical excavation or pile 

driving: Such an occurrence can cause the bomb to detonate, should the point of 
impact be on the bomb fuze; less force would be required to bring about a full or 
partial explosive detonation. 
 

11.2 Re-starting the clock timer in the bomb fuze. Only a small percentage of bombs were 
fitted with clockwork fuzes.  It is likely that corrosion has taken place within the fuze 
that may prevent the clockwork mechanism from functioning. However, the restarting 
of the clock is by no means a scenario that can be completely ruled out. This is 
considered to be one of the two most credible mechanisms by which sufficient energy 
could be introduced to the bomb and result in a detonation. 

 
11.3 Induction of a static charge or exposure to an external power source (Electrical 

Services), causing a current in an electrical fuze. The majority of German bombs 
employed an electrical component within the fuzes, it is likely that corrosion would 
have taken place within the fuze mechanism and that it would no longer contain, or 
conduct sufficient electrical charge to initiate the bomb. 

 
11.4 Friction initiating the sensitive fuze explosive. Some chemical constituents may have 

deteriorated, due to oxidisation. Components designed with a high degree of stability 
at the time of manufacture may no longer be as safe. This is considered to be the 
most likely mechanism by which sufficient energy could be introduced to the 
bomb and result in a detonation. 
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Annex F 

Risk Assessment Tables 
Table 1 Summary of Potential Contamination Sources 

Source Applicable Not Applicable 

Enemy Attack & Counter Measures 

Bombing WW1  � 

Manned Aircraft Bombing WW2  � 

Unmanned V1 & V2 Rocket Attack   � 

Shelling   � 

Anti-Shipping Mines & Depth Charges  � 

Anti-Aircraft Shells & Rockets  � 

Beach Mines & Coastal Defences.  � 

Airfield/Key Point Defensive Mines/Charges  � 

Abandoned Unexploded Bomb (A/UXB)  � 

Migration of UXO 

UXO Migration in Rubble & Infill  � 

UXO Migration by Tide & River Current  � 

UXO Migration by Marine Dredging  � 

Ship Wrecks  � 

Dispersal by Explosion, Fire & Accident  � 

Aeroplane Crash  � 

Private Collections  � 

MOD Facilities 

Bombing Range   � 

Artillery, Mortar & Tank Range  � 

Grenade Range  � 

Small Arms Firing Range  � 

Weapon Research & Development Facilities   � 

Ammunition Burial Grounds  � 

Docks & Harbour Facilities  � 

Offshore Ammunition Dumping Grounds  � 

Ammunition Storage & Manufacture Sites  � 

Airfields & Air Stations  � 

Bombing Decoy Site   � 

Army Barracks & Camps ����  

MOD Training / Concentration Areas   � 

Home Guard & SOE Weapon Caches  � 

 
Table 2 Baseline Bomb Penetration Assessment 

 Bomb Weights 

 Sub Soil Type 50kg  250kg 500kg 1000kg 

Soft Rock 2.442 5.016 6.006 7.062 

Gravel 2.442 5.016 6.006 7.062 

Sand 2.442 5.016 6.006 7.062 

Chalk 3.7 7.6 9.1 10.7 

Shingle 3.7 7.6 9.1 10.7 

Dry Clay 3.7 7.6 9.1 10.7 

Wet Sand 5.55 11.4 13.65 16.05 

Wet Clay 5.55 11.4 13.65 16.05 

Average Offset (m) 0.8-1.6 1.6-3.7 3-4.5 3.4-5.3 
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Table 3 Site Specific Bomb Penetration Assessment 

Input Figures 

Bomb Weight  Release Height Velocity on Impact Angle of Strike 

 
500 kg 

 
5000 m 

 
340 m.s-1 

 
10º to vertical 

 
Geology 

 
Chalk  

Output Figures 

Maximum Penetration Depth Maximum Offset 

 
11 m 

 
5.3 m 

 
The maximum threat depth from airdropped 
weapons is considered to be: 
 
The maximum threat depth for smaller shells 
is considered to be: 
 

 
 
Bombs     11 m 
 
AA Shells   3.0m 

Input figures based on the most common bombing methods and largest common bomb type 
Figures derived from computer simulation. All depths based on 1939 levels. 

 
Table 4 Airdropped Weapon Strike Indicators (UK) 

Item Increasing Potential level  � 
 

Site Location 
 

Rural 
 

Small Town 
 

Brown Field 
Large Towns 

 

Cities  

 

Site Description 
and Use 

 

Greenfield or 
Agricultural 
Land 

 

Near Strategic 
Target 

 

Adjacent to 
Strategic 
Target 

 

Strategic 
Target 

 

Site History 
 

No history of 
Attack 

 

Near area of 
Attack 

 

Immediate Area 
Attacked 

 

Direct Attack 

Strategic Target: Military Installation, Industrial or Munitions Manufacturer, Power Station, Gas or Water Works, Port, 
Dock, Railway Yard, Decoy Site. 

 
Table 5 Weapon Strike Records (UK) 

Source  Availability 

 
Archive 

 
None 

 
Non specific 

 
Specific 

 
Extensive  

 
In-house 

 
None 

 
Non specific 

 
Specific 

 
Extensive  

 
Anecdotal  

 
None  

 
Non specific 

 
Specific 

 
Confirmed 

 
Table 6 Anti-Aircraft Weapon Strike Indicators (UK) 

Item Increasing Potential level  � 

 
Site Location 

 
Rural 

 
Town 

 
City 

 
Military Site  

 
Fixed Battery 
Location 

 
None 

 
General Area 

 
Nearby 

 
Onsite 

 
Mobile Battery 

 
Rural 

 
Town 

 
City 

 
Military Site 

Military Site: Airfield, Port, Radar, Barracks, Depots, Arsenal or Similar.   
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Table 7 Abandoned Bomb Records (UK) 

Item Increasing Potential level  � 

 
In-house 

 
None 

 
Yes  

 
On-site 

 
 

 
Other 

 
None 

 
Yes  

 
On-site 

 
 

 
Table 8 Bomb Strike Density Assessment 
 

 
Bombs & Mines 

 
LOW 

 

 
Table 9 Opportunity to have detected Bomb or Shell Strikes (UK) 

 Increasing Potential level  � 

No recorded bomb damage 
Good ARP cover 
Significant development 
No significant ground cover 

  

Light bomb damage 
Moderate ARP cover 
Moderate development 
Frequent public access 
Little ground cover 

 

Significant bomb damage 
Poor ARP cover 
Minimal development limited to shallow excavations 
Infrequent public access 
Moderate ground cover 

 

 

Heavy bomb damage 
No ARP cover  
No development  
Controlled private access 
Heavy ground cover, vegetation, ploughing or body of water 

Table 10 Post Contamination Development Indicators (UK) 

 Increasing Potential level  � 

100% excavations of the entire site to below contamination depth. 

Significant development   

Moderate development  

Minimal development  

Nature of post 
contamination 
development 

No development 

Table 11 Construction Activities Encounter Indicators 

 Increasing Potential level  � 

Borehole Drilling 
Dynamic Sampling 

Shallow Trial Pit 
Services Trenching 
Bored (CFA) Piling 

  

Sheet Piling  

Shallow Excavations over extended area 
Deep Excavations over a limited area 

 

 
 
 
 

Activities 

High Density Piles 
Deep Excavations over extended area 
Bulk Excavations 

                                                                                                                                                                                                                            


