
Recent UXO finds 

• 10/02/2023:  A 250kg German 

Unexploded Bomb (UXB) acci-

dently detonated in Great 

Yarmouth as Army specialists 

were working to defuze it.  

The bomb was discovered 

three days earlier during 

dredging works along the 

River Yare.                   

• 26/01/2023:  Bradwell Beach 

was closed  after the discovery 

of a WWII bomb.  An Explosive 

Ordnance Disposal (EOD) 

team was called to inspect the 

device, and confirmed  that no 

explosives were inside.  The 

coastal area off Bradwell was 

used as a practice bombing 

range by the RAF and USAAF 

during WWII, and UXO finds in 

the area are not uncommon.  

• 01/01/2023:  An EOD team 

was called to Brighton Beach 

following the discovery of a 

WWII-era shell near the Pal-

ace Pier.  A security cordon 

was put in place before the 

ordnance was destroyed in a 

controlled explosion.  
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 Introduction: Military Airfields 
The advent of military aviation brought great 

changes to the nature of warfare during the 

20th century, and the resultant proliferation of 

military airfields has left a permanent impact 

on Britain’s landscape.    

Britain's earliest military airfield, Larkhill Aero-

drome, was constructed by the army in 1910, 

predating the establishment of a formal air 

force.  The subsequent formation of the Royal 

Flying Corps (RFC) in 1912, and outbreak of 

WWI in 1914 saw a sharp increase in the need 

for operational aerodromes.  By the end of 

WWI there were 301No. active military airfields 

across the UK.  These ranged in function from 

fighter and balloon stations, to seaplane bases 

and training depots.   

 

 

 

 

 

 

Early military airfields were relatively basic in 

nature, consisting of small technical areas cen-

tred around grass landing grounds.  During the 

interwar period budget cutbacks meant that all 

but 30No. airfields were closed.    

By the 1930s a programme to establish more 

permanent airfields had been approved.  Built 

with high design principles and standardised 

features, these were intended to accommodate 

new deterrent bomber forces and defensive 

fighters.  By 1939 around 100No. permanent 

airfields had been constructed. 

With the outbreak of WWII it was recognised 

that many more airfields would have to be 

built.  This requirement grew further as the war 

progressed, particularly with the arrival of the 

United States Army Air Forces (USAAF) in 1942 

and the onset of large scale bomber operations.  

WWII airfields were typically constructed with 

more temporary standards, and were designed 

for a variety of purposes, including as training 

bases, fighter and bomber stations, and mainte-

nance depots.  By the end of WWII there were 

over 440No. active military airfields in the UK.  

 

 

 

 

 

 

Many wartime airfields were decommissioned 

at the end of WWII, although some were re-

tained in response to mounting Cold War ten-

sions.  Rapid developments in jet technologies 

resulted in many upgrades to stations, and mid-

to-late 20th century airfields were characterised 

by longer runways, concrete dispersal sites, and 

larger maintenance areas.  

Since the end of the Cold War the number of 

active Royal Air Force (RAF) bases has been 

reduced considerably.  As many wartime sta-

tions have not been significantly redeveloped in 

the post-WWII period, a number of potential 

sources of UXO relating to former airfield activi-

ty still remain.  The types of UXO that may be 

present depends on the operational history of 

the airfield.  

Many military airfields had a similar set of fea-

tures, including ordnance storage and disposal 

areas, test butts and ranges, alongside defen-

sive positions.  Some accommodated Mainte-

nance Units (MU) which were responsible for 

the salvage, maintenance and repair of dam-

aged aircraft, and ‘aircraft graveyards’ could be 

situated in areas around airfield perimeters. 

 

 

 

 

 

 

 
 
Zetica has a wide experience dealing with for-
mer and active military airfields.  To learn more 
about the typical sources of UXO hazard associ-
ated with military airfields, and how Zetica can 
mitigate any UXO risks prosed by them, visit our 
website: https://zeticauxo.com/investigation/  
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Spotlight overleaf: Canadian 

Pipe Mines 

Sopwith Camels at an RFC aerodrome, 1917  

Plan of a typical WWII A-shaped airfield, 1945 

A Supermarine Spitfire tests its guns, 1941 
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 This issue’s spotlight: Canadian Pipe Mines 
instructed in the implementation and det-

onation of the mines should the enemy 

invade. 

Between 1941 and 1942 Canadian pipe 

mines were installed at 32No. RAF airfields 

across Britain.  These airfields were select-

ed due to their proximity to potential 

coastal invasion points, and their intended 

demolition would deny their use by the 

enemy.  Some pipe mines were removed 

from runways in 1943 due to requests 

from the RAF.  However instructions is-

sued in mid-1944 stated that pipe mines 

not considered to pose a significant dan-

ger could be ‘left alone’ as manpower 

resources to carry out the specialist clear-

ances were scarce.  

 

Most remaining pipe mines were removed 

post-WWII.  However due to the method 

and speed of their placement, detailed 

plans and maps were sometimes not avail-

able and small numbers were missed.  

During the 1980s a renewed clearance 

effort was made by the RE, ‘Operation 

Crabstick’, during which 227No. pipe 

mines were removed.  A further 65No. 

were identified but not removed, and it is 

unknown how many remain to this day.   

Canadian Pipe Mines, also known as 

McNaughton Tubes, were explosive devic-

es used widely across Britain during WWII. 

Often crudely made, a typical pipe mine 

consisted of a length of steel pipe approxi-

mately 55m in diameter and up to 100mm 

long, filled with Nitroglycerine or Polar 

Blasting Gelignite (PBG), and weighing up 

to 1kg per foot.  

Pipe mines were buried horizontally, usu-

ally in a grid pattern, beneath critical infra-

structure such as airfield runways, road 

junctions and important bridges.  The 

mines would be detonated during an ene-

my invasion, and the resulting demolition 

could render a landing ground useless, or 

create a significant obstruction for advanc-

ing forces.  

Pioneered by Canadian Lieutenant-

General Andrew McNaughton and the 1st 

Canadian tunnelling company, pipe mines 

were widely employed throughout Britain 

during the invasion crisis of 1940 to 1941.  

It is estimated that around 40,000ft of 

pipe mines were installed across southern 

England alone during this period.  Home 

Guard units and Royal Engineers (RE) were 

In 2006 20No. unexploded pipe mines 

were found beneath a runway at former 

Royal Navy (RN) airbase His Majesty’s Ship 

(HMS) Daedalus in Hampshire.  The devic-

es each contained approximately 1,100kg 

in High Explosive material, and were de-

stroyed in a controlled explosion.  In 2017 

another pipe mine was discovered under 

the same airfield and was also destroyed. 

The investigation of Canadian pipe mines 

is taken with extreme caution.  This is 

because they have an increased probabil-

ity of detonation due to the instability of 

their Nitroglycerine content.  The  process 

typically involves identifying the extent of 

the pipe mines, where possible using non-

intrusive geophysical techniques. 

Significant blast protection is placed over 

the suspected pipe mine location.  Careful 

excavation by hand is used to expose one 

end of the pipe mine, allowing a donor 

charge to be placed on the pipe.  The blast 

protection then permits a safe detonation 

of the pipe mine in-situ.  

Case study: UXO support at former RAF airfield   
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Zetica is providing ongoing sup-

port for mitigating the UXO haz-

ard at a proposed garden town 

development, which partly occu-

pies a WWII military airfield. 

Zetica’s desk study identified 

that pipe mines were laid under-

neath airfield infrastructure at 

the Site during WWII, and that 

the airfield was heavily bombed 

by the Luftwaffe.  There were 

also numerous aircraft crashes 

recorded on the Site, providing 

several potentially significant 

sources of UXO hazard.  

Prior to client proposed ground 

investigation works, Zetica un-

dertook a non-intrusive geophys-

ical survey across the relevant 

areas of the Site to map poten-

tial UXO, in addition to other 

buried hazards that may have 

affected the proposed works. 

Zetica’s survey identified numer-

ous buried features, including 

potential UXO targets, archaeol-

ogy, utilities and areas of buried 

waste. 

The results of the survey allowed 

the client to place their explora-

tory points in areas where no 

shallow-buried potential UXO 

features had been mapped.  

To mitigate the potential hazard 

from UXBs at depths beyond 

the detection of the non-

intrusive survey, Zetica’s EOC 

engineer undertook a downhole 

magnetometer survey 

(MagDrill) as borehole drilling 

progressed.  

The end result was that the 

ground investigation was com-

pleted safely and on time, and 

the results of the geophysical 

survey will be informative for 

mitigating the UXO hazard dur-

ing future phases of work at the 

Site, including the final residen-

tial development. 

Post-war pipe mine clearance, 1960s 

Extract from a map showing pipe mine and demoli-

tions locations in East Kent, 1943 

Pipe mine clearance at HMS Daedalus, 2006 

Pipe mine clearance at HMS Daedalus, 2017 

Identified buried features 
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