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For more details on this and related services,  telephone: +44 (0) 1993 886682  or visit our website: www.zetica.com

REGIONAL UNEXPLODED BOMB RISK

ISLE OF ANGLESEY

A Four-step process

Risk assessment and 

method statement from 

a qualiied explosive 

ordnance clearance 

(EOC) operative.

Surface geophysical 

survey to allow shallow 

groundwork. 

MAGCONE detects 

UXBs and obstructions 

on piling layout to the 

no-risk depth.

Detected UXBs can 

be dealt with by our 

EOC engineers and a 

Clearance Certiicate 

issued for the site.

The information in this regional UXB risk map is derived from a number of sources and should be read in conjunction with the 

“Users’ Guide” (printed overleaf ). Zetica cannot guarantee the accuracy or completeness of the information or data. 

This map covers regions of coast with beaches, estuaries and alike.  Further consideration of the bomb risk is required in these 

areas. The often inaccessible nature and changing ground conditions (e.g. movement of silt that may contain ordnance) means 

that historical bombing records for these areas are often poor or inaccurate and further assessment of the bomb risk may be 

required as part of a site specific study.
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BOMB MAP USERS’ GUIDE

Sources of information and explanation of bomb risk

For more details on this and related services,  telephone: +44 (0) 1993 886682  or visit our website: www.zetica.com

Why?
Unexploded bombs (UXB) still present a risk to 

construction projects long after the end of the 

Second World War (WWII). UXBs often entered 

the ground unnoticed at high velocity and 

penetrated to a depth of several metres. Here 

they remain – vulnerable to disturbances from 

construction work. Beyond the depth of shallow 

excavation work, the greatest risk is to piling, 

drilling and probing crews. A piling rig could 

repeatedly hit a UXBs with considerable force 

before the crew realises an obstruction has been 

impacted. It could then be up to 72 hours before 

the detonator activates.

Who?
The responsibility for avoiding UXB risk usually 

lies with construction companies or house 

builders particularly those who are redeveloping 

urban sites. In addition, project engineering 

or environmental consultants are expected 

to advise their clients of a site’s history. Other 

interested parties include those organisations 

whose employees are physically at most risk 

from intrusive works, normally piling companies, 

drillers or probing operators. 

How?

UXB risk should be assessed for every site, but 

especially those in known heavily bombed 

areas or those situated near war-time strategic 

installations that were priority targets for 

enemy aircraft, for example, airields. Zetica’s 

regional bomb risk map is therefore a irst point 

of reference from which the relative, potential 

abundance of UXBs can be judged. Consultants 

then advise their clients that an ordnance-risk 

desk study is required, which they may obtain 

from external sources. Construction companies 

or house builders who assess their own risk 

could choose to come direct to Zetica. 

When?

Do not wait for the piling or drilling company 

to be on site before thinking about UXB risk –  

it will inevitably cause delays and higher costs. 

Request the regional bomb risk map from 

Zetica as soon as a site is being considered, and 

then use it to help you or your clients to decide 

if an ordnance-risk desk study is required.

Where?

Maps can be obtained for any county in 

England, Scotland, Wales or Northern Ireland 

– or for any London borough. They can help 

determine the areas that were most heavily 

bombed – but no part of the country should 

be considered 100% safe from UXB risk. Even 

remote rural areas can have a high risk if, for 

example, they were locations for decoy airields 

or beacons that were lit to fool enemy pilots 

into thinking they had located a burning city 

that had been successfully hit by others in the 

raid.

Information on the regional risk remaining from 

UXBs in the UK 

Zetica has built the largest UXB database of its 

kind in the UK. It includes a unique digital library 

of bomb census data, and maps showing key 

strategic points and bombing densities from the 

First and Second World Wars. The main sources of 

information include records from central gov-

ernment (Public Records Oice), the Ministry of 

Defence, and the German Luftwafe.

Using information from this database, Zetica has 

published maps of UXB risk on a regional, county 

and borough scale. The maps indicate relative 

degrees of UXB risk based on available records 

for bombing densities and known targeted areas 

for regions within the UK. The risk is broken 

down into individual boroughs, towns or cities. 

The data are based on the historical boroughs 

and are then overlaid onto the modern map. It is 

important to note that more-detailed research 

may be required for individual sites, particularly 

where proximity to a potential WWII target 

means the local risk may be higher.

High risk

Areas designated as high risk are those that 

show a high density of bombing hits (50+ bombs 

per 1000 acres) and abundant potential WWII 

targets. In high-risk regions, further action to 

mitigate UXB risk is considered essential.

Moderate risk

Moderate-risk regions are those that show a 

bomb density of between 11 and 50 bombs 

per 1000 acres and that may contain  

potential WWII targets. Action to  

mitigate the risk is considered  

essential, albeit more likely that a  

reduced scope of work is required  

compared with that needed for 

high-risk regions.

Low risk

Low-risk regions are those with a bombing 

density of up to 10 bombs per 1000 acres. 

These areas are considered to have a 

signiicant but low UXB risk. In general, 

further action to mitigate the risk is considered 

prudent, although not essential. Care is 

required when assessing the risk for speciic sites 

where the risk may be higher because of local 

wartime activity.

Other WWII targets

Other regions with the risk of UXBs are key 

strategic points as deined by the government 

during WWII as representing potential enemy 

targets. Where these exist outside areas mapped 

as high, moderate or low risk, a site-speciic 

assessment of the UXB risk may be required. 

Relative UXB risk across UK

What to do if…

…you have a site that has a potential UXB risk

In the absence of current legislation requiring 

you to address the risk from UXBs, your 

responsibilities under health and safety 

legislation and regulations such as construction 

design and management require that you 

address all identiied risks. The irst stage is 

to request further advice from a professional 

adviser such as Zetica, or to gain more site-

speciic information by commissioning an 

ordnance-risk desk study. Then a strategy to 

deal with the risk can be established that is 

tailored to your proposed work. 

…you ind a suspect item or require advice

If during site works you ind a suspect 

(ordnance-related) item, it is very important 

that you do not touch or move it (even if it 

has already been moved by an excavator). If it 

is clearly ordnance related, then dial 999 and 

ask for the police. Ensure that the area around 

the item is kept as clear as possible without 

placing yourself at risk. If you are unsure and 

do not wish to cause undue alarm, or you just 

require some advice, then you can call Zetica. 

We have experienced qualiied UXB specialists 

on hand who can ofer support and advice 

during any site works.

More-detailed procedures should be 

established in advance if you are in an area 

where the risk of inding a UXB is shown to be 

signiicant (moderate to high).

Site-speciic desktop studies

Zetica is able to provide high-quality, 

site-speciic UXB risk information for any 

residential, industrial or commercial property 

in the UK. These desktop studies provide 

details of the bombing density within an 

area and for the site itself, in order to indicate 

the risks of UXBs still being present. A risk 

assessment is provided to facilitate informed 

decision making on whether any further risk 

mitigation measures are required.

How to use this regional map

This map is designed to give you an indication 

of the potential risk from UXBs in your area. 

If you are conducting work that involves 

excavation, piling or other disturbance of 

the ground, then you should use the map to 

identify the category of risk for your site.

The risk boundaries are a guide, compiled 

from data based on the political areas for which 

records are held; being just outside a high-risk 

area does not mean there is no 

UXB risk. You should use the map to assist in 

your decision of whether to investigate the 

UXB risk further.  
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Pre-Desk Study Assessment 

Site: Oak Road, Wrexham Industrial Estate, Wrexham, 

Client: OPUS 

Contact: Mikolaj Jakuc 

Date: 22nd September 2016  
 

Pre-WWI Military 

Activity on or 

Affecting the Site 

None identified.   

WWI Military Activity 

on or Affecting the 

Site 

None identified on the Site.   

National Shell Factory (NSF) No.43 Wrexham, manufacturing 18-pounder (-

pdr) and 13-pdr shells, was located in the vicinity of the Site. 

WWI Strategic 

Targets (within 5km 

of Site) 

� NSF Wrexham. 

�  Transport infrastructure and public utilities.  

WWI Bombing None identified.  

Interwar Military 

Activity on or 

Affecting the Site 

None identified.   

WWII Military 

Activity on or 

Affecting the Site 

The Site is within the official WWII boundary of the former Royal Ordnance 

Factory (ROF) Wrexham.   

ROF Wrexham covered an area of 700 hectares (ha) and manufactured 

explosive propellants, particularly cordite.  The cordite section of the factory 

was served by at least 3No. nitroglycerine and 2No. nitrocellulose works. 

The Site occupied an area of bunded magazines and explosive stores 

associated with No. 2 Factory.  

WWII Strategic 

Targets 

(within 5km of Site) 

The following strategic targets were located in the vicinity of the Site: 

�  ROF Wrexham, on the Site. 

� Anti-invasion defences, including at least 7No. pillboxes on the Site. 
� 1No. Royal Air Force operational training station (RAF Wrexham). 
� Transport infrastructure and public utilities.  

� Anti-Aircraft (AA) defences.  

WWII Bombing 

Decoys  

(within 5km of Site) 

None.   

WWII Bombing During WWII the Site was in the Rural District (RD) of Wrexham.  Wrexham 

RD officially recorded 278No. High Explosive (HE) bombs with a very low 

bombing density of 3.8 bombs per 405 hectares (ha).   

There are no readily available records of HE bombs falling on or in close 

proximity to the Site.   
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Post-WWII Military 

Activity on or 

Affecting the Site 

ROF Wrexham was progressively closed down at the end of WWII and vacated 

by 1950.  

Recommendation During WWII the Site comprised part of ROF Wrexham, which is associated 

with several potential sources of Unexploded Ordnance (UXO) and explosives 

residue hazard.  

Given this, a detailed desk study to assess and possibly zone the hazard level 

on the Site is recommended.  

This summary is based on a cursory review of readily available records.  Caution is advised if you plan to action work based on 

this summary.  

It should be noted that where a potentially significant source of UXO hazard has been identified on the Site, the requirement 

for a detailed desk study and risk assessment has been confirmed and no further research will be undertaken at this stage.  It is 

possible that further in-depth research as part of a detailed UXO desk study and risk assessment may identify other potential 

sources of UXO hazard on the Site. 
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1. REQUIREMENT 

UXO Desk Study & 
Risk Assessment 

The Client has requested a proposal for a detailed Unexploded 
Ordnance (UXO) Desk Study & Risk Assessment for a Site that Zetica’s 
pre-desk study assessment determined was within the boundary of 
Royal Ordnance Factory (ROF) Wrexham.   

The Site was located in the vicinity of magazines and explosive stores 
associated with No. 2 Factory, which may provide a possible source of 
UXO hazard. 

The aim of the assessment is to provide an understanding of any 
potential UXO hazards associated with the proposed site works and 
suggest a range of risk mitigation options as appropriate. 

 

2. SCOPE 

UXO Desk Study & Risk Assessment 

The Site The Site is an ~22ha area to the south of Oak Road, Wrexham as shown 
in the client’s drawing given as Figure 1 below. 

 

Figure 1 – Site location (study extents outlined in red). 

 

 
 
 

CLIENT PROPOSAL 
Location: Wrexham 
Client:  Opus International  
Contact: Mikolaj Jakuc 
Reference: E6437-16  
Date:   22nd September 2016 
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UXO Desk Study & Risk Assessment 

Aims The UXO desk study will provide a site specific assessment to:- 

 Zone the UXO hazard level across the Site. 
 Provide a risk assessment for likely future site activities. 
 Provide a choice of risk mitigation measures. 

Method Zetica will undertake in-depth research exceeding the requirements of 
the Construction Industry Research and Information Association (CIRIA) 
guidance C681 ‘Unexploded Ordnance (UXO), a guide for the 
construction industry’. 

We will undertake visits to both local and National Archives and make 
enquiries to a range of organisations to gain information specifically for 
your Site.  Typical information sourced includes (but is not limited to) 
the following:- 

 Records for military activity from pre-WWI to present day. 
 Records of WWI and WWII enemy aerial bombardment.  
 Records held by the Ministry of Defence and Central Government. 
 Records held by public libraries and record offices. 
 Records held by local Authority records. 
 Records of officially abandoned bombs. 
 Historical maps. 
 Historical aerial and other photography. 
 Ammunition technical resources. 

 Published geological, hydrological and hydrogeological information.   

Report Throughout the research period, we will provide regular updates on the 
sources of UXO hazard we have identified and where appropriate a 
tentative risk estimation will be included in these summaries.   

Zetica’s formal report will include:- 

 A comprehensive factual account of the activities that may provide 
a source of UXO hazard. 

 A plan of UXO hazard zones (AutoCAD/GIS where base plan is 
provided).  

 Risk assessment of the identified UXO hazards in the context of the 
site conditions, proposed works on the Site and your risk tolerance.  

Our reports are written to be accessible and comprehensible to a wide 
target audience.  They provide background information for those not 
familiar with UXO hazards, whilst the site specific information is clearly 
segregated for those who are familiar with UXO hazards and do not 
need to read the background information. 

 

  



 
 

E6237-16 Page 3 

 

UXO Desk Study & Risk Assessment 

Why use us?  We have undertaken some of the largest and most prestigious UXO risk 
assessments conducted within the UK.  These include the primary UXO 
assessment for the 2012 Olympics, the HS2 High Speed Rail Link and a 
number of studies for areas of the UK equivalent to entire counties.  

Our UXO desk studies lead the industry in their content, quality and 
objectiveness because:- 

 Our UXO desk studies are undertaken by a dedicated team of 5 
highly qualified (Degree and PhD qualified) and experienced 
researchers that specialise in undertaking UXO/Military historical 
research and risk assessments.   

 We provide regular updates of our findings throughout the research 
period, so you don’t have to wait to for the final report to find out 
what sources of UXO hazard may exist. 

 We don’t rely on the internet or previously published records 
(potentially collated a few years ago) as our primary source of 
information. 

 We go to local archives, libraries and local authority offices to get 
information specific to your site.  We feel that more readily 
available information (such as bombing densities) is usually 
insufficient to provide a real understanding of the potential UXO 
hazard.   

 We deliberately seek several sources for the same information in 
order to identify inconsistencies and so establish the level of 
reliance we can place on the data being used. 

 We source a comprehensive set of historical aerial photographs for 
our review (not just the small selection typically offered by other 
web-based information providers). 

 We don’t ‘pad out’ our reports with background information, 
instead we clearly highlight site specific information you need to 
concentrate on, so you don’t have to wade through pages of 
information on how bombs work or how many have been found in 
Europe since WWII.  

 We can provide scaled AutoCAD hazard drawings which can also be 
supplied in a number of popular GIS formats including shp, kml and 
mif. 

 The unusually detailed in-depth research we undertake, enables us 
to provide confident and robust assessments of UXO hazard.  We 
rarely have to ‘err on the side of caution’ as is more typical in the 
industry.   

 We are not reliant on follow-on UXO risk mitigation work as a 
primary source of income.  This means you can rely on our 
assessments as being accurate and truly objective.   

 If we recommend some form of risk mitigation, whenever possible, 
you will be provided with a choice of options so that you can choose 
those most acceptable to you. Our recommendations by default 
follow the ALARP (As Low As is Reasonably Practical) principle. 
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Programme Enquiries will be placed immediately on receipt of a written 
instruction.  After 5No. working days, Zetica will provide a summary of 
progress including a preliminary UXO hazard assessment.  The formal 
report would then follow after a further 5No. working days. 

Zetica is reliant on government agencies such as the MoD and so 
sometimes this programme may vary. 

A final delivery will be agreed on award of contract. 

Links to additional 
useful information 

 http://zeticauxo.com/guidance/uxb-risk-maps/ 

UK UXB Risk maps to give an overview of regional WWII bombing 
densities.  

 http://zeticauxo.com/guidance/guidance/industry-guidance/ 

Zetica’s best practice paper on UXO risk assessments. 
 http://zeticauxo.com/wp-content/uploads/2014/12/Zetica-

Statistical-basis-for-assessing-the-risk-of-unexploded-bombs.pdf  
Externally verified process for quantitative UXO risk assessment.   

 http://zeticauxo.com/guidance/uxb-bomb-depth-calculator/ 

Tool for calculating the probable depths of penetration for UXB.  
 http://zeticauxo.com/guidance/uxb-risk-calculator/ 

Tool for estimating probability of striking and detonating a UXB.   
 http://zeticauxo.com/wp-content/uploads/2014/12/Zetica-

Understanding-the-limits-of-detectability-of-UXO.pdf 
Paper identifying the critical issues surrounding UXO detection 
limits. 

 http://zeticauxo.com/wp-content/uploads/2014/12/UXO-
Awareness-Poster.pdf 
UXO awareness poster for use on notice boards. 

 http://zeticauxo.com/guidance/ordnance-data-sheets/  
Ordnance data sheets for likely types of anticipated UXO. 

 http://zeticauxo.com/guidance/uxo-information-sheets/ 
Information data sheets detailing potential sources of UXO. 

 www.zetica.com  
Complementary services for infrastructure and hazard mapping. 

 

 
 
 

 

http://zeticauxo.com/guidance/uxb-risk-maps/
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http://zeticauxo.com/wp-content/uploads/2014/12/Zetica-Statistical-basis-for-assessing-the-risk-of-unexploded-bombs.pdf
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http://zeticauxo.com/guidance/uxo-information-sheets/
http://www.zetica.com/
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3. PRICE 

UXO Desk Study & Risk Assessment 

Price  £1,950 

 

Conditions Prices do not include VAT.  Subject to Zetica terms and 
conditions or a review of the client’s form of professional 
services contract. This proposal is valid for 90 days. 

Base mapping Provision of OS base mapping / CAD tiles with your 
instruction will help to ensure that zoning of the UXO hazard 
level on the Site will precisely overlay your own plans. 

Ordering By written instruction, order or by signing and return of this 
proposal. 

Your name  

Your signature or order No.  
 

Your position  

Your contact details  

 

Further information If you require further information please contact us by one 
of the methods detailed below. 

Contacts  01993 886682 

 quotes@zetica.com 

By signing (or including an order No.) and returning this proposal, you are acknowledging your instruction to proceed 
with the services as described.  Zetica will immediately place all enquiries to ensure a rapid turnaround of any 
information. 
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Established for over 25 years, Zetica’s services include 

 


 Desk studies 

  

  Unexploded ordnance risk assessments and risk 
mitigation 

  

  Topographic surveys 

  

  Utility services detection 

  

  Environmental and engineering geophysical surveys 

  

  Transport infrastructure surveys 

  

  Archaeological surveys 

  

  Pipeline & cable route surveys 

  

  Intrusive ground investigations 

 

More details are available at 

www.zetica.com 

 

 

 

http://www.zetica.com/
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