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2 Background Information  
 
2.1. References 
2.1.1. Reference should be made to the following report: 

 

- SGP Phase 1 Contaminated Land Assessment (Desk Study) (ref: R3458-R01-v1) 

 

2.1.2. The desk study includes a detailed historical review of the site, its setting, geology, hydrology and 

hydrogeology, and presents a preliminary conceptual site model, objectives and the rationale for 

this site investigation.  

 

2.1.3. The findings of the report are summarised in brief below, but reference should be made to the 

complete report. 

 
2.2. Historical Development 
2.2.1. Historical mapping shows the Site to form part of a wider area of open fields likely in agricultural 

use until the 1982. Historical mapping shows the Site to be part of Wrexham Industrial Estate 

although no developments have taken place on the Site over its mapped history. The Site lies 

adjacent to a single industrial unit with a larger warehouse unit to the immediate south. There are 

no features mapped on Site from 1899-2003 according to Ordnance Survey historical maps. 

Reviewing aerial imagery from 2006 onwards there are no developments or features of note on 

Site; it is presented as a small parcel of grassed land lying adjacent to industrial units. 

 

2.2.2. The surrounding land was largely undeveloped on historical mapping from 1899-1912. There is a 

significant gap in mapping coverage as the next mapping from 1961 shows a mineral railway siding 

to the east at approximately 180m. From 1982 mapping the area to the south and east of the Site 

had an already established small development composed of a few small detached commercial / 

industrial premises with associated access roads. This development forms part of the now wider 

Wrexham Industrial Estate. The Wrexham Industrial has been developed gradual between 1968 

and 2025 located to the south and east of the Site. This included the construction of factories, 

industrial units, car parking and new roads. The land to the north and west of the Site has remained 

in agricultural use with a series of large open fields. To the far north-west lies the Redwither wood 

and Clays Farm. 

 

2.1. Topography and Land Use 

2.1.1. The Site is located approximately 3.8km from Wrexham Town Centre. The Site is located at an 

elevation of approximately 40m Above Ordnance Datum (AOD), with a flat, even topography as 

shown by spot heights on contemporary OS mapping. 

 

2.1.2. The Site is a small vacant green space.  
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2.2. Soils and Geology 
2.2.1. The published geology shows the Site to be underlain by Devensian Glacial Till (clay, sand, gravel). 

BGS mapping reports the presence of Early-Triassic Kinnerton Sandstone Formation. There is no 

made ground / artificial ground mapped on the Site, however BGS does report the land as ‘known 

landscaped ground’. Described as either made ground, worked ground or disturbed ground with a 

variable composition.   

 

2.3. UXO 
2.3.1. A Pre-desk Study Assessment and Risk Map was produced by Zetica and reported the overall risk 

as low. However, in the surroundings the Site lies within an area of a former military land used by 

the ROF (1938-1945). Therefore, a detailed desk study was recommended to assess the UXO 

hazard level on the Site. A detailed UXO Risk Assessment report has been duly commissioned, 

the findings are summarised in Section 3.3. 
 

2.4. Land Contamination 
2.4.1. Potential for made / worked / disturbed ground to be present on Site of an unknown depth and 

composition. If present, and depending on the source and composition, made ground can contain 

contaminants including polyaromatic hydrocarbons (PAHs), heavy metals and asbestos fibres.  

 

2.4.2. According to WCBC the Site falls within an area of former military land used by the ROF (1938-

1945). The ROF undertook the manufacture of ‘flashless’ cordite, an explosive used in the Second 

World War. From review of the historical mapping and provided ROF layout plan, however, no 

buildings or infrastructure (such as mineral railway lines) were present on the Site. The risk of 

contamination associated with manufacturing of munitions on the Site is therefore considered as 

negligible.   

 
2.4.3. The long-term risk to construction workers and future site users is considered low across the Site, 

however a limited site investigation is required to confirm this.  



Land adjacent to Alpha Windowns, Abenbury Way, Wrexham Industrial Estate  
Phase 2 Contaminated Land Assessment (Intrusive Investigation)  7 
    

  
Smith Grant LLP  R3458-R02-v1 
Environmental Consultancy   24.11.2025 

3. Investigation Methodology 
 

3.1. Objectives and Rationale 
3.1.1. An intrusive investigation was carried out by SGP to confirm the ground conditions underlying the 

Site and allow an assessment of its contamination status. The scope of works for the supplementary 

investigation was determined to achieve:  
 

 assess the presence, extent, and nature of any made ground and associated soil 

contamination. 

 confirm general shallow ground conditions underlying the Site with entries excavated on a 

1 entry per 10m grid spacing to cover the whole Site (4 entries) to natural strata.  

 Collect representative samples of shallow soils (including any made ground where 

encountered) and submission of samples for chemical analysis. 

 provide recommendations for any further investigation or remedial works as considered 

necessary. 

 
3.1.2. Sample collection was designed to:  

 

 Include representative shallow soil samples (8 no) of topsoil / made ground (if encountered) 

and natural subsoil for a typical suite of urban contaminants including heavy metals, PAH-

16, hydrocarbons and asbestos.   

 Include BRE testing for shallow soil samples (4 no) of subsoils.  

 
 

3.2. General 
3.2.1. Prior to the commencement of the intrusive investigation, and as recommended within the Phase I 

Desk Study, a Detailed UXO Risk Assessment was commissioned. The findings are summarised 

in Section 3.3; however, it was determined that a tool-box talk was necessary prior to the 

commencement of the investigation to mitigate against the low but not negligible risk of UXO. Site 

SGP attended an online UXO safety briefing on the 15.10.25. In addition to the briefing, in advance 

of the Site investigation works service plans were obtained to ensure entry locations were located 

as a safe stand-off distances where anomalous readings or suspected utilities (following a review 

of service plans) were encountered. 

 

3.2.2. The Site investigation works were completed in a single day. This involved the excavation of 4 trial 

pits and the collection of representative samples; these works were undertaken by C McHugh, 

Consultant on the 16.10.25. Locations of the Site investigation works are indicated on Drawing 

D01.  
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3.2.3. The works involved the excavation of 4 trial pits (TP1-TP4) to a maximum depth of 3m below ground 

level. The inspection and logging of ground conditions and the collection of representative soil 

samples and submitted to i2 Analytical for laboratory analysis under a typical testing suite (heavy 

metals, PAHs, hydrocarbons, asbestos).  

 

3.3. Detailed UXO Assessment 
3.3.1. Prior to the commencement of the intrusive investigation, a Detailed UXO Risk Assessment was 

produced by 1st Line Defence as recommended in the Phase I Desk Study. It was necessary to 

undertake this assessment to understand the potential risk from UXO and ensure appropriate 

mitigation measures were in place during the site investigation. 

 

3.3.2. A copy of the Detailed UXO Assessment is presented in Appendix D, however in brief the 

assessment concluded a Low Risk from both German Air-Delivered UXO and Allied UXO. 

 
3.3.3. The recommended risk mitigation measures to be adopted during the site investigation were: 

 
 UXO Risk Management Plan 

 Site-Specific UXO Awareness Briefing to all personnel conducting the intrusive works 

 

3.3.4. SGP produced the UXO Risk Management Plan through support by 1st Line Defence and the Site-

Specific UXO Awareness Briefing was undertaken virtually by the attending consultants and 1st 

Line Defence. 

 
 

3.4. Chemical Analysis  
3.4.1. Chemical analysis of soils was carried out by i2 Analytical, working where possible to MCERTS 

and / or ISO 17025 accreditation. Soil samples were stored in appropriate containers as advised 

by the laboratory, placed in chilled cool boxes, and delivered to the laboratory within 48 hours of 

collection. Chain of custody documentation was completed and is retained by SGP. 
 

3.4.2. Summaries of the sampled strata, sample reference, depth and chemical test suite is provided 

below.  
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4. Investigation Observation and Results 
 

4.1. Summary of Ground Conditions  
4.1.1. Following the trial pitting, SGP has produced trial pit logs (Appendix A) and photographs of 

excavations (Appendix B). The Site investigation revealed that the general succession of strata can 

be generally represented by a layer of topsoil, followed by very sand to sandy clay overlying a firm 

to stiff clay with pockets of silty sand. Some variations of this were observed as described in more 

detail below. 

 
4.1.2. All depths provided in the following sections are from ground levels contemporaneous with the site 

investigation dates. Classifications are based on field descriptions and laboratory results. 

 

Topsoil 

4.1.3. All 4 trial pits contained from surface level to 0.2 - 0.5m bgl of topsoil comprising of ‘loose dark 

brown slightly sandy clayey TOPSOIL with frequent rootlets. Rare inclusions of course gravel 

fragments; fine to medium’.   
 

Made ground 

4.1.4. Made ground was identified in one entry at TP4 located in the north-east corner of the Site between 

0.2 - 1m bgl. Comprising of very loose, greyish brown gravelly sands with inclusions of plastic 

sheeting, brick, wood, metal wires and clay ceramic all present.  

 
Subsoil 

4.1.5. The trial entries were terminated at depths between 3m and 3.6m bgl as natural strata was 

encountered. Subsoil was described within all four entries comprised of the following soil type: 

 
 CLAY (TP1 to TP4): “Firm to stiff brown mottled greyish orange CLAY with occasional 

pockets of sand becoming stiff brown mottled grey slightly sandy CLAY”.  
 

4.2. Groundwater Conditions 
4.2.1. Groundwater was encountered in two location (TP1 & TP2) at 2.5m bgl, in the south entries of the 

Site. This was observed as damp sands and slow water ingress through the sidewall.  

 

4.3. Contamination Indicators 
4.3.1. Soils were screened with a Photoionization Detector (PID) and no elevated readings were reported, 

readings were below detection limits (<0.1ppm) in all instances. No visual or olfactory evidence of 

contamination was observed.  

 

4.3.2. Inert waste materials consisting of plastic sheeting, brick, wood, metal wires and ceramic were 

present within a discreet deposit of made ground within TP4. 
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4.5.2. Concrete classification risk assessment based on concentration of soluble sulphate within the 

bearing strata indicate a worst-case design of sulphate class (DC) of DS-1 and an Aggressive 

Environment for Concrete (ACEC) classification of AC-1s assuming static groundwater.  
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6.6. Controlled Waters Risk Assessment 
6.6.1. The risk to controlled waters is considered negligible due to the absence of contamination 

indicators. 

 

6.7. Conceptual Site Model 
6.7.1. The revised CSM is summarised below: 
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6. Conclusion 

  
6.1. Contaminated Land 
6.1.1. The SGP intrusive investigation has confirmed that the ground conditions across the Site consist 

of a layer of topsoil, followed by slightly sandy, slightly gravelly clay soft becoming stiff. A localised 

deposit of made ground was encountered in TP4, consisting of reworked natural soils with inert 

construction materials. 

 

6.1.2. No visual or olfactory evidence of contamination was observed. All arisings during the investigation 

were screened with a PID to detect the presence of organic vapours, readings were consistently 

below detection limits (<0.1ppm) in all instances.   

 
6.1.3. Representative soil samples (total 8no.) were collected from the topsoil, made ground and subsoil, 

and were submitted for asbestos, fractioned hydrocarbons, speciated PAH, and heavy metal 

analysis. Further samples were collected of subsoils (total 4no.) were submitted for BRE testing 

(pH and soluble sulphate).  

 
6.1.4. No exceedances were reported when the concentrations were compared to Generic Assessment 

Criteria (GACs) based on a commercial land use which is appropriate to the proposed end-use of 

the Site.  

 
6.1.5. It is concluded that the overall risks to site receptors from contamination is negligible owing to the 

absence of any contamination and that further investigation, assessment or remediation is not 

required. 

 
6.1.6. Analysis of foundation bearing strata has recorded pH and soluble sulphate concentrations 

corresponding to a Design Sulphate Class of DS-1 and Aggressive Chemical Environment for 

Concrete (ACEC) class AC-1. 

 

6.1.7. It should also be noted that the Detailed UXO Risk Assessment considers the Site to be of Low but 

not negligible risk from UXO. 

 
  



Land adjacent to Alpha Windowns, Abenbury Way, Wrexham Industrial Estate  
Phase 2 Contaminated Land Assessment (Intrusive Investigation) 
 
 

 
Smith Grant LLP  R3458-R02-v1 
Environmental Consultancy  24.11.2025 

7. Recommendations 
 

7.1. Contaminated Land 
7.1.1. No specific remedial measures are required, however standard construction measures should be 

employed during construction works. Standard dust-suppression methods should be employed 

during ground disturbance / excavation works to reduce the likelihood of dust generation. 

 

7.1.2. A copy of this report should be formally submitted to WCBC under an application to discharge 

Conditions 8 and 9.  

 

7.2. Other Recommendations 
7.2.1. Whilst the risks from UXO have been assessed as being low, a copy of the Detailed UXO 

Assessment should be provided to any contractors undertaking excavation works so that an 

appropriate UXO Risk Management Plan can be incorporated into their own Method Statement 

and Risk Assessment. 

 

7.3. Limitations 
7.3.1. This report has been prepared by SGP for the sole and exclusive use of Alpha Windows. 

Reasonable skill, care and diligence has been exercised within the budget available, and in 

accordance with the technical requirements of the brief.  Notwithstanding the efforts made by the 

professional team in undertaking the assessment and preparing this report, it is possible that 

other ground conditions and contamination as yet undetected may exist.  Reliance on the findings 

of this report must therefore be limited accordingly. Such reliance must be based on the whole 

report and not on extracts which may lead to incomplete or incorrect conclusions when taken out 

of context. 

 
7.3.2. SGP reserves the right to alter any of the foregoing information in the event of new information 

being disclosed or provided and in the light of changes to legislation, guidelines and responses 

by the statutory and regulatory authorities. 
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DRAWING  
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Site Investigation Photographs 
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Laboratory Testing Results 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



t: t: 01923 225404
f: 01923 237404

e: e:

Project / Site name: Samples received on: 20/10/2025

Your job number: Samples instructed on/ 20/10/2025
Analysis started on:

Your order number: Analysis completed by: 29/10/2025

Report Issue Number: 1 Report issued on: 29/10/2025

Samples Analysed:

Signed:

PL Head of Reporting Team
For & on behalf of i2 Analytical Ltd.

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41-711 Ruda Śląska, Poland.

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting

Excel copies of reports are only valid when accompanied by this PDF certificate. air - once the analysis is complete

Anna Goc

Retention period for records and reports is minimum 6 years from the date of issue of the final report. 
Some records may be kept for longer according to other legal/best practice requirements.

Any assessments of compliance with specifications are based on actual analytical results with no contribution from uncertainty of measurement.
Application of uncertainty of measurement would provide a range within which the true result lies. 
An estimate of measurement uncertainty can be provided on request.

Alpha Windows

R3458

12 soil samples

Smith Grant LLP 
Suite 16 - Bryn Estyn Business Centre
Bryn Estyn Road
LL13 9TY

i2 Analytical Ltd.
7 Woodshots Meadow,
Croxley Green
Business Park,
Watford, 
Herts, 
WD18 8YS

caitlin.mchugh@smithgrant.co.uk info-i2analytical@normecgroup.com

Analytical Report Number : 25-056321

Iss No 25-056321-1-Alpha_Windows-R3458_FRM.xlsm
Page 1 of 11

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 
The results included within the report are representative of the samples submitted for analysis.



Analytical Report Number: 25-056321
Project / Site name: Alpha Windows

Lab Sample Number 719372 719373 719374 719375 719376
Sample Reference TP1-ES1 TP1-ES2 TP1-ES3 TP2-ES1 TP2-ES2
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Water Matrix N/A N/A N/A N/A N/A
Depth (m) 0.00-0.20 0.20-1.20 1.00-1.50 0.20-0.90 0.90-3.00
Date Sampled 16/10/2025 16/10/2025 16/10/2025 16/10/2025 16/10/2025
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

Analytical Parameter 
(Soil Analysis)

U
nits

Test Lim
it of 

detection

Test Accreditation 
Status

Stone Content % 0.1 NONE < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
Moisture Content % 0.01 NONE 12 12 12 13 19
Total mass of sample received kg 0.1 NONE 0.8 0.8 0.6 1 1.2

Asbestos
Asbestos in Soil Detected/Not Detected Type N/A ISO 17025 Not-detected Not-detected - Not-detected Not-detected
Asbestos Analyst ID N/A N/A N/A WIK WIK - WIK WIK
Analysis completed N/A N/A N/A 27/10/2025 27/10/2025 - 28/10/2025 28/10/2025

General Inorganics
pH (L099) pH Units N/A MCERTS 8 8.2 8 7.7 8.2

Water Soluble Sulphate as SO₄ 16hr extraction (2:1) mg/kg 2.5 MCERTS - - 60 - -
Water Soluble SO₄ 16hr extraction (2:1 Leachate 
Equivalent) mg/l 1.25 MCERTS - - 30.1 - -

Water Soluble Chloride (2:1) (leachate equivalent) mg/l 0.5 MCERTS - - < 0.5 - -
Organic Matter (automated) % 0.1 MCERTS 4.4 1.2 - 0.9 1
Water Soluble Nitrate (2:1) as NO₃ mg/kg 2 NONE - - < 2.0 - -

Water Soluble Nitrate (2:1) as NO₃ (leachate equivalent) mg/l 5 NONE - - < 5.0 - -

Speciated PAHs
Naphthalene mg/kg 0.05 MCERTS < 0.05 < 0.05 - < 0.05 < 0.05
Acenaphthylene mg/kg 0.05 MCERTS < 0.05 < 0.05 - < 0.05 < 0.05
Acenaphthene mg/kg 0.05 MCERTS < 0.05 < 0.05 - < 0.05 < 0.05
Fluorene mg/kg 0.05 MCERTS < 0.05 < 0.05 - < 0.05 < 0.05
Phenanthrene mg/kg 0.05 MCERTS < 0.05 < 0.05 - < 0.05 < 0.05
Anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 - < 0.05 < 0.05
Fluoranthene mg/kg 0.05 MCERTS 0.05 < 0.05 - < 0.05 < 0.05
Pyrene mg/kg 0.05 MCERTS 0.05 < 0.05 - < 0.05 < 0.05
Benzo(a)anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 - < 0.05 < 0.05
Chrysene mg/kg 0.05 MCERTS < 0.05 < 0.05 - < 0.05 < 0.05
Benzo(b)fluoranthene mg/kg 0.05 ISO 17025 < 0.05 < 0.05 - < 0.05 < 0.05
Benzo(k)fluoranthene mg/kg 0.05 ISO 17025 < 0.05 < 0.05 - < 0.05 < 0.05
Benzo(a)pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05 - < 0.05 < 0.05
Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05 - < 0.05 < 0.05
Dibenz(a,h)anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 - < 0.05 < 0.05
Benzo(ghi)perylene mg/kg 0.05 MCERTS < 0.05 < 0.05 - < 0.05 < 0.05

Total PAH
Speciated Total EPA-16 PAHs mg/kg 0.8 ISO 17025 < 0.80 < 0.80 - < 0.80 < 0.80

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 
The results included within the report are representative of the samples submitted for analysis.

Iss No 25-056321-1-Alpha_Windows-R3458_FRM.xlsm
Page 2 of 11



Analytical Report Number: 25-056321
Project / Site name: Alpha Windows

Lab Sample Number 719372 719373 719374 719375 719376
Sample Reference TP1-ES1 TP1-ES2 TP1-ES3 TP2-ES1 TP2-ES2
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Water Matrix N/A N/A N/A N/A N/A
Depth (m) 0.00-0.20 0.20-1.20 1.00-1.50 0.20-0.90 0.90-3.00
Date Sampled 16/10/2025 16/10/2025 16/10/2025 16/10/2025 16/10/2025
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

Analytical Parameter 
(Soil Analysis)

U
nits

Test Lim
it of 

detection

Test Accreditation 
Status

Heavy Metals / Metalloids
Arsenic (aqua regia extractable) mg/kg 1 MCERTS 8.3 11 - 5.4 10
Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS 0.2 < 0.2 - < 0.2 < 0.2
Chromium (hexavalent) mg/kg 1.8 MCERTS < 1.8 < 1.8 - < 1.8 < 1.8
Chromium (aqua regia extractable) mg/kg 1 MCERTS 25 38 - 32 33
Copper (aqua regia extractable) mg/kg 1 MCERTS 22 30 - 22 27
Lead (aqua regia extractable) mg/kg 1 MCERTS 40 23 - 19 24
Mercury (aqua regia extractable) mg/kg 0.3 MCERTS < 0.3 < 0.3 - < 0.3 < 0.3
Nickel (aqua regia extractable) mg/kg 1 MCERTS 21 40 - 28 36
Zinc (aqua regia extractable) mg/kg 1 MCERTS 73 69 - 49 65

Magnesium (leachate equivalent) mg/l 2.5 NONE - - 15 - -
Magnesium (water soluble) mg/kg 5 NONE - - 30 - -

Petroleum Hydrocarbons
TPHCWG - Aliphatic >EC5 - EC6 HS_1D_AL mg/kg 0.01 MCERTS < 0.010 < 0.010 - < 0.010 < 0.010
TPHCWG - Aliphatic >EC6 - EC8 HS_1D_AL mg/kg 0.01 MCERTS < 0.010 < 0.010 - < 0.010 < 0.010
TPHCWG - Aliphatic >EC8 - EC10 HS_1D_AL mg/kg 0.01 MCERTS < 0.010 < 0.010 - < 0.010 < 0.010
TPHCWG - Aliphatic >EC10 - EC12 EH_CU_1D_AL mg/kg 1 MCERTS < 1.0 < 1.0 - < 1.0 < 1.0
TPHCWG - Aliphatic >EC12 - EC16 EH_CU_1D_AL mg/kg 2 MCERTS < 2.0 < 2.0 - < 2.0 < 2.0
TPHCWG - Aliphatic >EC16 - EC21 EH_CU_1D_AL mg/kg 8 MCERTS < 8.0 < 8.0 - < 8.0 < 8.0
TPHCWG - Aliphatic >EC21 - EC35 EH_CU_1D_AL mg/kg 8 MCERTS < 8.0 < 8.0 - < 8.0 < 8.0
TPHCWG - Aliphatic >EC5 - EC35 EH_CU+HS_1D_AL mg/kg 10 NONE < 10 < 10 - < 10 < 10

TPHCWG - Aromatic >EC5 - EC7 HS_1D_AR mg/kg 0.01 MCERTS < 0.010 < 0.010 - < 0.010 < 0.010
TPHCWG - Aromatic >EC7 - EC8 HS_1D_AR mg/kg 0.01 MCERTS < 0.010 < 0.010 - < 0.010 < 0.010
TPHCWG - Aromatic >EC8 - EC10 HS_1D_AR mg/kg 0.02 MCERTS < 0.020 < 0.020 - < 0.020 < 0.020
TPHCWG - Aromatic >EC10 - EC12 EH_CU_1D_AR mg/kg 1 MCERTS < 1.0 < 1.0 - < 1.0 < 1.0
TPHCWG - Aromatic >EC12 - EC16 EH_CU_1D_AR mg/kg 2 MCERTS < 2.0 < 2.0 - < 2.0 < 2.0
TPHCWG - Aromatic >EC16 - EC21 EH_CU_1D_AR mg/kg 10 MCERTS < 10 < 10 - < 10 < 10
TPHCWG - Aromatic >EC21 - EC35 EH_CU_1D_AR mg/kg 10 MCERTS < 10 < 10 - < 10 < 10
TPHCWG - Aromatic >EC5 - EC35 EH_CU+HS_1D_AR mg/kg 10 NONE < 10 < 10 - < 10 < 10

VOCs
MTBE (Methyl Tertiary Butyl Ether) μg/kg 5 MCERTS < 5.0 < 5.0 - < 5.0 < 5.0
Benzene μg/kg 5 MCERTS < 5.0 < 5.0 - < 5.0 < 5.0
Toluene μg/kg 5 MCERTS < 5.0 < 5.0 - < 5.0 < 5.0
Ethylbenzene μg/kg 5 MCERTS < 5.0 < 5.0 - < 5.0 < 5.0
p & m-Xylene μg/kg 8 MCERTS < 8.0 < 8.0 - < 8.0 < 8.0
o-Xylene μg/kg 5 MCERTS < 5.0 < 5.0 - < 5.0 < 5.0

U/S = Unsuitable Sample I/S = Insufficient Sample ND = Not detected

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 
The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 25-056321
Project / Site name: Alpha Windows

Lab Sample Number
Sample Reference
Sample Number
Water Matrix

Depth (m)
Date Sampled
Time Taken

Analytical Parameter 
(Soil Analysis)

U
nits

Test Lim
it of 

detection

Test Accreditation 
Status

Stone Content % 0.1 NONE

Moisture Content % 0.01 NONE

Total mass of sample received kg 0.1 NONE

Asbestos
Asbestos in Soil Detected/Not Detected Type N/A ISO 17025

Asbestos Analyst ID N/A N/A N/A

Analysis completed N/A N/A N/A

General Inorganics
pH (L099) pH Units N/A MCERTS

Water Soluble Sulphate as SO₄ 16hr extraction (2:1) mg/kg 2.5 MCERTS
Water Soluble SO₄ 16hr extraction (2:1 Leachate 
Equivalent) mg/l 1.25 MCERTS

Water Soluble Chloride (2:1) (leachate equivalent) mg/l 0.5 MCERTS

Organic Matter (automated) % 0.1 MCERTS

Water Soluble Nitrate (2:1) as NO₃ mg/kg 2 NONE

Water Soluble Nitrate (2:1) as NO₃ (leachate equivalent) mg/l 5 NONE

Speciated PAHs
Naphthalene mg/kg 0.05 MCERTS

Acenaphthylene mg/kg 0.05 MCERTS

Acenaphthene mg/kg 0.05 MCERTS

Fluorene mg/kg 0.05 MCERTS

Phenanthrene mg/kg 0.05 MCERTS

Anthracene mg/kg 0.05 MCERTS

Fluoranthene mg/kg 0.05 MCERTS

Pyrene mg/kg 0.05 MCERTS

Benzo(a)anthracene mg/kg 0.05 MCERTS

Chrysene mg/kg 0.05 MCERTS

Benzo(b)fluoranthene mg/kg 0.05 ISO 17025

Benzo(k)fluoranthene mg/kg 0.05 ISO 17025

Benzo(a)pyrene mg/kg 0.05 MCERTS

Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS

Dibenz(a,h)anthracene mg/kg 0.05 MCERTS

Benzo(ghi)perylene mg/kg 0.05 MCERTS

Total PAH
Speciated Total EPA-16 PAHs mg/kg 0.8 ISO 17025

719377 719378 719379 719380 719381
TP2-ES3 TP3-ES1 TP3-ES2 TP3-ES3 TP4-ES1

None Supplied None Supplied None Supplied None Supplied None Supplied
N/A N/A N/A N/A N/A

0.90-1.50 0.00-0.50 0.50-3.00 1.00-1.50 0.20-1.00
16/10/2025 16/10/2025 16/10/2025 16/10/2025 16/10/2025

None Supplied None Supplied None Supplied None Supplied None Supplied

< 0.1 < 0.1 < 0.1 < 0.1 18.6
15 12 15 16 8.3
0.7 0.9 1 0.8 1.1

- Not-detected Not-detected - Not-detected
- WIK WIK - WIK
- 28/10/2025 28/10/2025 - 28/10/2025

8 7.7 8.4 8.2 8.2

25 - - 16 -

12.7 - - 8.07 -

< 0.5 - - < 0.5 -
- 4.1 1.2 - 2.2

< 2.0 - - < 2.0 -

< 5.0 - - < 5.0 -

- < 0.05 < 0.05 - < 0.05
- < 0.05 < 0.05 - < 0.05
- < 0.05 < 0.05 - < 0.05
- < 0.05 < 0.05 - < 0.05
- < 0.05 < 0.05 - 0.1
- < 0.05 < 0.05 - < 0.05
- 0.06 < 0.05 - 0.08
- 0.06 < 0.05 - 0.07
- < 0.05 < 0.05 - < 0.05
- < 0.05 < 0.05 - < 0.05
- < 0.05 < 0.05 - < 0.05
- < 0.05 < 0.05 - < 0.05
- < 0.05 < 0.05 - < 0.05
- < 0.05 < 0.05 - < 0.05
- < 0.05 < 0.05 - < 0.05
- < 0.05 < 0.05 - < 0.05

- < 0.80 < 0.80 - < 0.80

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 
The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 25-056321
Project / Site name: Alpha Windows

Lab Sample Number
Sample Reference
Sample Number
Water Matrix

Depth (m)
Date Sampled
Time Taken

Analytical Parameter 
(Soil Analysis)

U
nits

Test Lim
it of 

detection

Test Accreditation 
Status

Heavy Metals / Metalloids
Arsenic (aqua regia extractable) mg/kg 1 MCERTS

Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS

Chromium (hexavalent) mg/kg 1.8 MCERTS

Chromium (aqua regia extractable) mg/kg 1 MCERTS

Copper (aqua regia extractable) mg/kg 1 MCERTS

Lead (aqua regia extractable) mg/kg 1 MCERTS

Mercury (aqua regia extractable) mg/kg 0.3 MCERTS

Nickel (aqua regia extractable) mg/kg 1 MCERTS

Zinc (aqua regia extractable) mg/kg 1 MCERTS

Magnesium (leachate equivalent) mg/l 2.5 NONE

Magnesium (water soluble) mg/kg 5 NONE

Petroleum Hydrocarbons
TPHCWG - Aliphatic >EC5 - EC6 HS_1D_AL mg/kg 0.01 MCERTS

TPHCWG - Aliphatic >EC6 - EC8 HS_1D_AL mg/kg 0.01 MCERTS

TPHCWG - Aliphatic >EC8 - EC10 HS_1D_AL mg/kg 0.01 MCERTS

TPHCWG - Aliphatic >EC10 - EC12 EH_CU_1D_AL mg/kg 1 MCERTS

TPHCWG - Aliphatic >EC12 - EC16 EH_CU_1D_AL mg/kg 2 MCERTS

TPHCWG - Aliphatic >EC16 - EC21 EH_CU_1D_AL mg/kg 8 MCERTS

TPHCWG - Aliphatic >EC21 - EC35 EH_CU_1D_AL mg/kg 8 MCERTS

TPHCWG - Aliphatic >EC5 - EC35 EH_CU+HS_1D_AL mg/kg 10 NONE

TPHCWG - Aromatic >EC5 - EC7 HS_1D_AR mg/kg 0.01 MCERTS

TPHCWG - Aromatic >EC7 - EC8 HS_1D_AR mg/kg 0.01 MCERTS

TPHCWG - Aromatic >EC8 - EC10 HS_1D_AR mg/kg 0.02 MCERTS

TPHCWG - Aromatic >EC10 - EC12 EH_CU_1D_AR mg/kg 1 MCERTS

TPHCWG - Aromatic >EC12 - EC16 EH_CU_1D_AR mg/kg 2 MCERTS

TPHCWG - Aromatic >EC16 - EC21 EH_CU_1D_AR mg/kg 10 MCERTS

TPHCWG - Aromatic >EC21 - EC35 EH_CU_1D_AR mg/kg 10 MCERTS
TPHCWG - Aromatic >EC5 - EC35 EH_CU+HS_1D_AR mg/kg 10 NONE

VOCs
MTBE (Methyl Tertiary Butyl Ether) μg/kg 5 MCERTS

Benzene μg/kg 5 MCERTS

Toluene μg/kg 5 MCERTS

Ethylbenzene μg/kg 5 MCERTS

p & m-Xylene μg/kg 8 MCERTS

o-Xylene μg/kg 5 MCERTS

U/S = Unsuitable Sample I/S = Insufficient Sample ND = Not detected

719377 719378 719379 719380 719381
TP2-ES3 TP3-ES1 TP3-ES2 TP3-ES3 TP4-ES1

None Supplied None Supplied None Supplied None Supplied None Supplied
N/A N/A N/A N/A N/A

0.90-1.50 0.00-0.50 0.50-3.00 1.00-1.50 0.20-1.00
16/10/2025 16/10/2025 16/10/2025 16/10/2025 16/10/2025

None Supplied None Supplied None Supplied None Supplied None Supplied

- 8.8 9.3 - 7.9
- < 0.2 0.2 - 0.3
- < 1.8 < 1.8 - < 1.8
- 23 32 - 23
- 31 26 - 33
- 43 22 - 57
- < 0.3 < 0.3 - < 0.3
- 19 37 - 20
- 77 65 - 70

6.2 - - 6.8 -
12 - - 14 -

- < 0.010 < 0.010 - < 0.010
- < 0.010 < 0.010 - < 0.010
- < 0.010 < 0.010 - < 0.010
- < 1.0 < 1.0 - < 1.0
- < 2.0 < 2.0 - < 2.0
- < 8.0 < 8.0 - < 8.0
- < 8.0 < 8.0 - < 8.0
- < 10 < 10 - < 10

- < 0.010 < 0.010 - < 0.010
- < 0.010 < 0.010 - < 0.010
- < 0.020 < 0.020 - < 0.020
- < 1.0 < 1.0 - < 1.0
- < 2.0 < 2.0 - < 2.0
- < 10 < 10 - < 10
- < 10 < 10 - < 10
- < 10 < 10 - < 10

- < 5.0 < 5.0 - < 5.0
- < 5.0 < 5.0 - < 5.0
- < 5.0 < 5.0 - < 5.0
- < 5.0 < 5.0 - < 5.0
- < 8.0 < 8.0 - < 8.0
- < 5.0 < 5.0 - < 5.0

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 
The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 25-056321
Project / Site name: Alpha Windows

Lab Sample Number
Sample Reference
Sample Number
Water Matrix

Depth (m)
Date Sampled
Time Taken

Analytical Parameter 
(Soil Analysis)

U
nits

Test Lim
it of 

detection

Test Accreditation 
Status

Stone Content % 0.1 NONE

Moisture Content % 0.01 NONE

Total mass of sample received kg 0.1 NONE

Asbestos
Asbestos in Soil Detected/Not Detected Type N/A ISO 17025

Asbestos Analyst ID N/A N/A N/A

Analysis completed N/A N/A N/A

General Inorganics
pH (L099) pH Units N/A MCERTS

Water Soluble Sulphate as SO₄ 16hr extraction (2:1) mg/kg 2.5 MCERTS
Water Soluble SO₄ 16hr extraction (2:1 Leachate 
Equivalent) mg/l 1.25 MCERTS

Water Soluble Chloride (2:1) (leachate equivalent) mg/l 0.5 MCERTS

Organic Matter (automated) % 0.1 MCERTS

Water Soluble Nitrate (2:1) as NO₃ mg/kg 2 NONE

Water Soluble Nitrate (2:1) as NO₃ (leachate equivalent) mg/l 5 NONE

Speciated PAHs
Naphthalene mg/kg 0.05 MCERTS

Acenaphthylene mg/kg 0.05 MCERTS

Acenaphthene mg/kg 0.05 MCERTS

Fluorene mg/kg 0.05 MCERTS

Phenanthrene mg/kg 0.05 MCERTS

Anthracene mg/kg 0.05 MCERTS

Fluoranthene mg/kg 0.05 MCERTS

Pyrene mg/kg 0.05 MCERTS

Benzo(a)anthracene mg/kg 0.05 MCERTS

Chrysene mg/kg 0.05 MCERTS

Benzo(b)fluoranthene mg/kg 0.05 ISO 17025

Benzo(k)fluoranthene mg/kg 0.05 ISO 17025

Benzo(a)pyrene mg/kg 0.05 MCERTS

Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS

Dibenz(a,h)anthracene mg/kg 0.05 MCERTS

Benzo(ghi)perylene mg/kg 0.05 MCERTS

Total PAH
Speciated Total EPA-16 PAHs mg/kg 0.8 ISO 17025

719382 719383
TP4-ES2 TP4-ES3

None Supplied None Supplied
N/A N/A

1.00-3.60 1.00-1.50
16/10/2025 16/10/2025

None Supplied None Supplied

< 0.1 < 0.1
16 12
1 0.8

Not-detected -
WIK -

28/10/2025 -

8.3 8

- 91

- 45.3

- < 0.5
1.2 -
- < 2.0

- < 5.0

< 0.05 -
< 0.05 -
< 0.05 -
< 0.05 -
< 0.05 -
< 0.05 -
< 0.05 -
< 0.05 -
< 0.05 -
< 0.05 -
< 0.05 -
< 0.05 -
< 0.05 -
< 0.05 -
< 0.05 -
< 0.05 -

< 0.80 -

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 
The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 25-056321
Project / Site name: Alpha Windows

Lab Sample Number
Sample Reference
Sample Number
Water Matrix

Depth (m)
Date Sampled
Time Taken

Analytical Parameter 
(Soil Analysis)

U
nits

Test Lim
it of 

detection

Test Accreditation 
Status

Heavy Metals / Metalloids
Arsenic (aqua regia extractable) mg/kg 1 MCERTS

Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS

Chromium (hexavalent) mg/kg 1.8 MCERTS

Chromium (aqua regia extractable) mg/kg 1 MCERTS

Copper (aqua regia extractable) mg/kg 1 MCERTS

Lead (aqua regia extractable) mg/kg 1 MCERTS

Mercury (aqua regia extractable) mg/kg 0.3 MCERTS

Nickel (aqua regia extractable) mg/kg 1 MCERTS

Zinc (aqua regia extractable) mg/kg 1 MCERTS

Magnesium (leachate equivalent) mg/l 2.5 NONE

Magnesium (water soluble) mg/kg 5 NONE

Petroleum Hydrocarbons
TPHCWG - Aliphatic >EC5 - EC6 HS_1D_AL mg/kg 0.01 MCERTS

TPHCWG - Aliphatic >EC6 - EC8 HS_1D_AL mg/kg 0.01 MCERTS

TPHCWG - Aliphatic >EC8 - EC10 HS_1D_AL mg/kg 0.01 MCERTS

TPHCWG - Aliphatic >EC10 - EC12 EH_CU_1D_AL mg/kg 1 MCERTS

TPHCWG - Aliphatic >EC12 - EC16 EH_CU_1D_AL mg/kg 2 MCERTS

TPHCWG - Aliphatic >EC16 - EC21 EH_CU_1D_AL mg/kg 8 MCERTS

TPHCWG - Aliphatic >EC21 - EC35 EH_CU_1D_AL mg/kg 8 MCERTS

TPHCWG - Aliphatic >EC5 - EC35 EH_CU+HS_1D_AL mg/kg 10 NONE

TPHCWG - Aromatic >EC5 - EC7 HS_1D_AR mg/kg 0.01 MCERTS

TPHCWG - Aromatic >EC7 - EC8 HS_1D_AR mg/kg 0.01 MCERTS

TPHCWG - Aromatic >EC8 - EC10 HS_1D_AR mg/kg 0.02 MCERTS

TPHCWG - Aromatic >EC10 - EC12 EH_CU_1D_AR mg/kg 1 MCERTS

TPHCWG - Aromatic >EC12 - EC16 EH_CU_1D_AR mg/kg 2 MCERTS

TPHCWG - Aromatic >EC16 - EC21 EH_CU_1D_AR mg/kg 10 MCERTS

TPHCWG - Aromatic >EC21 - EC35 EH_CU_1D_AR mg/kg 10 MCERTS
TPHCWG - Aromatic >EC5 - EC35 EH_CU+HS_1D_AR mg/kg 10 NONE

VOCs
MTBE (Methyl Tertiary Butyl Ether) μg/kg 5 MCERTS

Benzene μg/kg 5 MCERTS

Toluene μg/kg 5 MCERTS

Ethylbenzene μg/kg 5 MCERTS

p & m-Xylene μg/kg 8 MCERTS

o-Xylene μg/kg 5 MCERTS

U/S = Unsuitable Sample I/S = Insufficient Sample ND = Not detected

719382 719383
TP4-ES2 TP4-ES3

None Supplied None Supplied
N/A N/A

1.00-3.60 1.00-1.50
16/10/2025 16/10/2025

None Supplied None Supplied

11 -
< 0.2 -
< 1.8 -

31 -
34 -
22 -

< 0.3 -
34 -
65 -

- 12
- 24

< 0.010 -
< 0.010 -
< 0.010 -
< 1.0 -
< 2.0 -
< 8.0 -
< 8.0 -
< 10 -

< 0.010 -
< 0.010 -
< 0.020 -
< 1.0 -
< 2.0 -
< 10 -
< 10 -
< 10 -

< 5.0 -
< 5.0 -
< 5.0 -
< 5.0 -
< 8.0 -
< 5.0 -

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 
The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number : 25-056321
Project / Site name: Alpha Windows

Lab Sample 
Number

Sample 
Reference

Sample 
Number Depth (m) Sample Description *

719372 TP1-ES1 None Supplied 0.00-0.20 Brown loam and clay with gravel and vegetation

719373 TP1-ES2 None Supplied 0.20-1.20 Brown clay with vegetation

719374 TP1-ES3 None Supplied 1.00-1.50 Brown loam and clay with vegetation

719375 TP2-ES1 None Supplied 0.20-0.90 Brown clay and sand

719376 TP2-ES2 None Supplied 0.90-3.00 Brown clay

719377 TP2-ES3 None Supplied 0.90-1.50 Brown clay

719378 TP3-ES1 None Supplied 0.00-0.50 Brown loam and clay with gravel and vegetation

719379 TP3-ES2 None Supplied 0.50-3.00 Brown clay

719380 TP3-ES3 None Supplied 1.00-1.50 Brown clay

719381 TP4-ES1 None Supplied 0.20-1.00 Brown loam and clay with vegetation and stones

719382 TP4-ES2 None Supplied 1.00-3.60 Brown clay and sand
719383 TP4-ES3 None Supplied 1.00-1.50 Brown loam and clay with gravel and vegetation

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS validation. The 
laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care. 

Stone content of a sample is calculated as the % weight of the stones not passing a  10 mm sieve. Results are not corrected for stone content.

Iss No 25-056321-1-Alpha_Windows-R3458_FRM.xlsm
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Analytical Report Number : 25-056321
Project / Site name: Alpha Windows

Analytical Test Name Analytical Method Description Analytical Method Reference Method 
number

Wet / Dry 
Analysis

Accreditation 
Status

Asbestos identification in Soil Asbestos Identification with the use of polarised light 
microscopy in conjunction with dispersion staining 
techniques

In-house method based on HSG 248, 2021 A001B D ISO 17025

Organic matter (Automated) in soil Determination of organic matter in soil by oxidising with 
potassium dichromate followed by titration with iron (II) 
sulphate (Walkley Black Method)

In-house method L009B D MCERTS

Moisture Content Moisture content, determined gravimetrically (up to 30°C) In-house method L019B W NONE

Stones content of soil Standard preparation for all samples unless otherwise 
detailed. Gravimetric determination of stone > 10 mm as 
%  dry weight

In-house method based on British Standard 
Methods and MCERTS requirements.

L019B D NONE

Metals in soil by ICP-OES Determination of metals in soil by aqua-regia digestion 
followed by ICP-OES

In-house method based on MEWAM 2006  Methods 
for the Determination of Metals in Soil

L038B D MCERTS

Speciated PAHs and/or Semi-volatile organic 
compounds in soil

Determination of semi-volatile organic compounds 
(including PAH) in soil by extraction in dichloromethane and 
hexane followed by GC-MS

In-house method based on USEPA 8270 L064B D MCERTS

BTEX and/or Volatile organic compounds in 
soil

Determination of volatile organic compounds in soil by 
headspace GC-MS

In-house method based on USEPA 8260 L073B W MCERTS

Total petroleum hydrocarbons with carbon 
banding by GC-FID in soil

Determination of total petroleum hydrocarbons in soil by 
GC-FID with carbon banding aliphatic and aromatic

In-house method L076B D MCERTS

Total petroleum hydrocarbons with carbon 
banding by GC-FID/GC-MS HS in soil  
(Summed Bands)

Determination of total petroleum hydrocarbons in soil by 
GC-FID/GC-MS HS with carbon banding aliphatic and 
aromatic (Summed Bands).

Calculation L076B/L088-
PL

D/W NONE

Hexavalent chromium in soil Determination of hexavalent chromium in soil by extraction 
in NaOH and addition of 1,5 diphenylcarbazide followed by 
colorimetry

In-house method L080-PL W MCERTS

Total petroleum hydrocarbons with carbon 
banding by HS-GC/MS in soil

Determination of total petroleum hydrocarbons in soil by 
HS-GC/MS  with carbon banding aliphatic and aromatic

In-house method L088-PL W MCERTS

pH in soil (automated) Determination of pH in soil by addition of water followed by 
automated electrometric measurement

In-house method L099-PL D MCERTS

Soil Descriptions Textural classification In-house method L019B W NONE

Magnesium, water soluble, in soil Determination of water soluble magnesium by extraction 
with water followed by ICP-OES

In-house method based on TRL 447 L038B D NONE

Sulphate, water soluble, in soil (16hr 
extraction)

Sulphate, water soluble, in soil (16hr extraction) In-house method L038B D MCERTS

Water Soluble Nitrate (leachate equivalent) Determination of nitrate by reaction with sodium salicylate 
and colorimetry

In-house method based on Examination of Water 
and Wastewatern & Polish Standard Method PN-
82/C-04579.08, 2:1 extraction

L078-PL W NONE

Water matrix abbreviations: 
Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Waters Heating/Cooling (PrW) DI Process Water (DI PrW) 
Final Sewage Effluent (FSE) Landfill Leachate (LL)

Iss No 25-056321-1-Alpha_Windows-R3458_FRM.xlsm
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Analytical Report Number : 25-056321
Project / Site name: Alpha Windows

Analytical Test Name Analytical Method Description Analytical Method Reference Method 
number

Wet / Dry 
Analysis

Accreditation 
Status

Water matrix abbreviations: 
Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Waters Heating/Cooling (PrW) DI Process Water (DI PrW) 
Final Sewage Effluent (FSE) Landfill Leachate (LL)

Nitrate, water soluble, in soil Determination of nitrate by reaction with sodium salicylate 
and colorimetry

In-house method based on Examination of Water 
and Wastewatern & Polish Standard Method PN-
82/C-04579.08, 2:1 extraction

L078-PL W NONE

Chloride, water soluble, in soil Determination of Chloride colorimetrically  by discrete 
analyser

In-house method L082B D MCERTS

For method numbers ending in 'UK' or 'A' analysis have been carried out in our laboratory in the United Kingdom (Watford).
For method numbers ending in 'F' analysis have been carried out in our laboratory in the United Kingdom (East Kilbride).
For method numbers ending in 'PL' or 'B' analysis have been carried out in our laboratory in Poland.
Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture 
correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.
Unless otherwise indicated, site information, order number, project number, sampling date, time, sample reference and depth are provided by 
the client. The instructed on date indicates the date on which this information was provided to the laboratory.  

Quality control parameter failure associated with individual result applies to calculated sum of individuals. 
The result for sum should be interpreted with caution

Iss No 25-056321-1-Alpha_Windows-R3458_FRM.xlsm
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 Sample Deviation Report

Analytical Report Number : 25-056321
Project / Site name: Alpha Windows

Sample ID Other ID Sample 
Type

Lab Sample 
Number

Sample 
Deviation Test Name Test Ref Test 

Deviation

TP2-ES2 N/A S 719376 b BTEX and/or Volatile organic compounds in soil L073B b

This deviation report indicates the sample and test deviations that apply to the samples submitted for analysis.Please note that the associated 
result(s) may be unreliable and should be interpreted with care.

Key: a - No sampling date b - Incorrect container/Insufficient material provided c - Holding time d - Headspace e - Temperature

Iss No 25-056321-1-Alpha_Windows-R3458_FRM.xlsm
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1st Linee Defencee Limited® 

Detailedd Unexplodedd Ordnancee (UXO)) Riskk Assessmentt 

Site: Land Adjacent to Alpha Windows

Client: Smith Grant LLP

Introductionn 

Backgroundd 

1st Line Defence has been commissioned by Smith Grant LLP to conduct a Detailed Unexploded Ordnance 

(UXO) Risk Assessment for the works proposed at Land Adjacent to Alpha Windows.

Buried UXO can present a significant risk to construction works and development projects. The discovery of a 

suspect device during works can cause considerable disruption to operations as well as cause unwanted delays 

and expense.

UXO in the UK can originate from three principal sources:

1. Munitions resulting from wartime activities including German bombing in WWI and WWII, long range 

shelling, and defensive activities.

2. Munitions deposited as a result of military training and exercises.

3. Munitions lost, burnt, buried or otherwise discarded either deliberately, accidentally, or ineffectively.

This report will assess the potential factors that may contribute to the risk of UXO contamination. If an elevated 

risk is identified at the site, this report will recommend appropriate mitigation measures, in order to reduce the 

risk to as low as is reasonably practicable. Detailed analysis and evidence will be provided to ensure an 

understanding of the basis for the assessed risk level and any recommendations.

This report complies with the guidelines outlined in CIRIA C681, ‘Unexploded Ordnance (UXO) A Guide for the 

Construction Industry.’
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Methodd Statementt 

Report Objectivess 

The aim of this report is to conduct a comprehensive assessment of the potential risk from UXO at Land 

Adjacent to Alpha Windows. The report will also recommend appropriate site and work-specific risk mitigation 

measures to reduce the risk from explosive ordnance during the envisaged works to a level that is as low as 

reasonably practicable. 

Riskk Assessmentt Processs 

1st Line Defence has undertaken a five-step process for assessing the risk of UXO contamination:

1. The likelihood that the site was contaminated with UXO.

2. The likelihood that UXO remains on the site.

3. The likelihood that UXO may be encountered during the proposed works.

4. The likelihood that UXO may be initiated.

5. The consequences of initiating or encountering UXO.

In order to address the above, 1st Line Defence has taken into consideration the following factors:

Evidence of WWI and WWII German air delivered bombing as well as the legacy of Allied occupation. 

The nature and conditions of the site during WWII.

The extent of post-war development and UXO clearance operations on site.

The scope and nature of the proposed works and the maximum assessed bomb penetration depth.

The nature of ordnance that may have contaminated the proposed site area.

Sourcess of Informationn 

Every reasonable effort has been made to ensure that relevant evidence has been consulted and presented in 

order to produce a thorough and comprehensible report for the client. To achieve this the following, which 

includes military records and archive material held in the public domain, have been accessed: 

The National Archives and Wrexham Archives.

Historical mapping datasets.

Historic England National Monuments Record.

Relevant information supplied by Smith Grant LLP.

Available material from 33 Engineer Regiment (EOD) Archive (part of 29 Explosive Ordnance and 

Disposal and Search Group).

1st Line Defence’s extensive historical archives, library and UXO geo-datasets.

Open sources such as published books and internet resources.
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Backgroundd too Bombingg Recordss 

General Considerationss of Historical Researchh 

This desktop assessment is based largely upon analysis of historical evidence. Every reasonable effort has been 

made to locate and present significant and pertinent information. 1st Line Defence cannot be held accountable 

for any changes to the assessed risk level or risk mitigation measures, based on documentation or other data 

that may come to light at a later date, or which was not available to 1st Line Defence during the production of 

this report.

It is often problematic and sometimes impossible to verify the completeness and accuracy of WWII-era records. 

As a consequence, conclusions as to the exact location and nature of a UXO risk can rarely be quantified and 

are, to a degree, subjective. To counter this, a range of sources have been consulted, presented and analysed. 

The same methodology is applied to each report during the risk assessment process. 1st Line Defence cannot 

be held responsible for any inaccuracies or the incompleteness in available historical information.

Germann Bombingg Recordss 

During WWII, bombing records were generally gathered locally by the police, Air Raid Precaution (ARP) 

wardens and military personnel. These records typically contained information such as the date, the location, 

the amount of damage caused and the types of bombs that had fallen during an air raid. This information was 

made either through direct observation or post-raid surveys. The Ministry of Home Security Bomb Census 

Organisation would then receive this information, which was plotted onto maps, charts, and tracing sheets by 

regional technical officers. The collective record set (regional bomb census mapping and locally gathered 

incidents records) would then be processed and summarised into reports by the Ministry of Home Security 

Research and Experiments Branch. The latter were tasked with providing the government ‘a complete picture 

of air raid patterns, types of weapons used and damage caused- in particular to strategic services and 

installations such as railways, shipyards, factories and public utilities.’ 

The quality, detail and nature of record keeping could vary considerably between provincial towns, boroughs 

and cities. No two areas identically collated or recorded data. While some local authorities maintained records 

with a methodical approach, sources in certain areas can be considerably more vague, dispersed, and narrower 

in scope. In addition, the immediate priority was mostly focused on assisting casualties and minimising damage 

at the time. As a result, some records can be incomplete and contradictory. Furthermore, many records were 

even damaged or destroyed in subsequent air raids. Records of raids that took place on sparsely or uninhabited 

areas were often based upon third party or hearsay information and are therefore not always reliable. Whereas 

records of attacks on military or strategic targets were often maintained separately and have not always 

survived.

Alliedd Recordss 

During WWII, considerable areas of land were requisitioned by the War Office for the purpose of defence, 

training, munitions production and the construction of airfields. Records relating to military features vary and 

some may remain censored. Within urban environments datasets will be consulted detailing the location of 

munition production as well as wartime air and land defences. In rural locations it may be possible to obtain 

plans of military establishments, such as airfields, as well as training logs, record books, plans and personal 

memoirs. As with bombing records, every reasonable effort will be made to access records of, and ascertain 

any evidence of, military land use. However, there are occasions where such evidence is not available, as 

records may not be accessible, have been lost/destroyed, or simply were not kept in the first place.
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UKK Regulatoryy Environmentt andd Guideliness 

General 

There is no formal obligation requiring a UXO risk assessment to be undertaken for construction projects in the 

UK, nor is there any specific legislation stipulating the management or mitigation of UXO risk. However, it is 

implicit in the legislation outlined below that those responsible for intrusive works (archaeology, site 

investigation, drilling, piling, excavation etc.) should undertake a comprehensive and robust assessment of the 

potential risks to employees and that mitigation measures are implemented to address any identified hazards.  

CDMM Regulationss 20155 

The Construction (Design and Management) Regulations 2015 (CDM 2015) define the responsibilities of parties 

involved in the construction of temporary or permanent structures.

The CDM 2015 establishes a duty of care extending from clients, principle designers, and contractors to those 

working on, or affected by, a project. Those responsible for construction projects may therefore be accountable 

for the personal or proprietary loss of third parties, if correct health and safety procedure has not been applied. 

Although the CDM does not specifically reference UXO, the risk presented by such items is both within the 

scope and purpose of the legislation. It is therefore implied that there is an obligation for parties to:

Provide an appropriate assessment of potential UXO risks at the site (or ensure such an assessment 

is completed by others).

Put in place appropriate risk mitigation measures if necessary.

Supply all parties with information relevant to the risks presented by the project.

Ensure the preparation of a suitably robust emergency response plan.

Thee 19744 Healthh andd Safetyy at Workk etc. Act 

All employers have a responsibility under the Health and Safety at Work etc. Act 1974 and the Management of 

Health and Safety at Work Regulations 1999, to ensure the health and safety of their employees and third 

parties, so far as is reasonably practicable and conduct suitable and sufficient risk assessments. 

CIRIAA C6811  

In 2009, the Construction Industry Research and Information Association (CIRIA) produced a guide to the risk 

posed by UXO to the UK construction industry (CIRIA C681). CIRIA is a neutral, independent and not-for-profit 

body, linking organisations with common interests and facilitating a range of collaborative activities that help 

improve the industry.

The publication provides the UK construction industry with a defined process for the management of risks 

associated with UXO from WWI and WWII air bombardment. It is also broadly applicable to the risks from other 

forms of UXO that might be encountered. It focuses on construction professionals’ needs, particularly if there 

is a suspected item of UXO on site, and covers issues such as what to expect from a UXO specialist. The 

guidance also helps clients to fulfil their legal duty under CDM 2015 to provide designers and contractors with 

project specific health and safety information needed to identify hazards and risks associated with the design 

and construction work. This report conforms to this CIRIA guidance and to the various recommendations for 

good practice referenced therein. It is recommended that this document is acquired and studied where possible 

to allow a better understanding of the background to both the risk assessment process and the UXO issue in 

the UK in general. 

Additional Legislationn 

In the event of a casualty resulting from the failure of an employer/client to address the risks relating to UXO, 

the organisation may be criminally liable under the Corporate Manslaughter and Corporate Homicide Act 2007.
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Thee Rolee of Commercial UXOO Contractorss andd Thee Authoritiess  

Commercial UXOO Specialistss  

The role of a UXO Specialist (often referred to as UXO Consultant or UXO Contractor) such as 1st Line Defence, 

is defined in CIRIA C681 as the provision of expert knowledge and guidance to the client on the most 

appropriate and cost-effective approach to UXO risk management at a site. 

The principal role of UXO Specialists is to provide the client with an appropriate assessment of the risk posed 

by UXO for a specific project, and identify and carry out suitable methodology for the mitigation of any 

identified risks to reduce them to an acceptable level. 

The requirement for a UXO Specialist should ideally be identified in the initial stages of a project, and it is 

recommended that this occur prior to the start of any detailed design. This will enable the client to budget for 

expenditure that may be required to address the risks from UXO, and may enable the project team to identify 

appropriate techniques to eliminate or reduce potential risks through considered design, without the need for 

UXO specific mitigation measures. The UXO Specialist should have suitable qualifications, levels of competency 

and insurances.

Please note 1st Line Defence has the capability to provide a complete range of required UXO risk mitigation 

services, in order to reduce a risk to as low as reasonably practicable. This can involve the provision of both 

ground investigation, and where appropriate, UXO clearance services. 

Thee Authoritiess  

The police have a responsibility to co-ordinate the emergency services in the event of an ordnance-related 

incident at a construction site. Upon inspection they may impose a safety cordon, order an evacuation, and 

call the military authorities Joint Services Explosive Ordnance Disposal Operation Centre (JSEODOC) to 

arrange for investigation and/or disposal. Within the Metropolitan Police Operational Area, SO15 EOD will be 

tasked to any discovery of suspected UXO. The request for Explosive Officer (Expo) support is well understood 

and practiced by all Metropolitan Boroughs.  The requirement for any additional assets will then be coordinated 

by the Expo if required.  

In the absence of a UXO specialist, police officers will usually employ such precautionary safety measures, 

thereby causing works to cease, and possibly requiring the evacuation of neighbouring businesses and 

properties.

The priority given to the police request will depend on the EOD teams’ judgement of the nature of the UXO 

risk, the location, people and assets at risk, as well as the availability of resources. The speed of response varies; 

authorities may respond immediately or in some cases it may take several days for the item of ordnance to be 

dealt with. Depending on the on-site risk assessment the item of ordnance may be removed from the site and/or 

destroyed by a controlled explosion. 

Following the removal of an item of UXO, the military authorities will only undertake further investigations or 

clearances in high-risk situations. If there are regular UXO finds on a site the JSEODOC may not treat each 

occurrence as an emergency and will recommend the construction company puts in place alternative 

procedures, such as the appointment of a commercial contractor to manage the situation.
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Thee Site

Sitee Locationn 

The site is situated within the Wrexham Industrial Estate, within Wrexham County Borough. 

Vegetated ground occupies the area north of the site. Warehouses occupy the area east and west of the site 

with an access way to the south.

The site is approximately centred on the OS grid reference: SJ 37321 50472.

Site location maps are presented in Annex A.

Sitee Descriptionn 

According to recent aerial imagery, the site is occupied by undeveloped ground. 

A recent aerial photograph and site plan are presented in Annex B and Annex C respectively.

Scopee off thee Proposedd Workss 

General 

Information provided by the client indicates that proposed works are to include an intrusive investigation 

involving the excavation of 4 trial-pits to maximum depth of 3m bgl, logging of ground conditions, screening 

arisings with a PID to detect the presence of organic vapours and the collection of soil samples for a typical 

suite of urban contaminants. Production of Quantitative Risk Assessment with recommendations for additional 

works or likely remedial requirements to address ground contamination issues.

Groundd Conditionss 

General Geologyy 

The British Geological Survey (BGS) map shows the bedrock geology of the site to be underlain by Kinnerton 

Sandstone Formation – Sandstone formed during the Triassic period. Superficial deposits on site are recorded 

as Till, Devensian – Diamicton formed during the Quaternary period.

Site-Specificc Geologyy 

Site-specific geotechnical data was not provided by the client during the production of this report.
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Failuree Ratee of German Air Deliveredd Ordnancee 

It has been estimated that 10% of WWII German air delivered HE bombs failed to explode as designed. Reasons 

for why such weapons might have failed to function as designed include:

Malfunction of the fuze or gain mechanism (manufacturing fault, sabotage by forced labour or faulty 

installation).

Many were fitted with a clockwork mechanism that could become immobilised on impact.

Failure of the bomber aircraft to arm the bombs due to human error or an equipment defect.

Jettisoning the bomb before it was armed or from a very low altitude. This most likely occurred if the 

bomber aircraft was under attack or crashing.

From 1940 to 1945, bomb disposal teams reportedly dealt with a total of 50,000 explosive items of 50kg, over 

7,000 anti-aircraft projectiles and 300,000 beach mines. Unexploded ordnance is still regularly encountered 

across the UK, see press articles in Annex F.

UXBB Groundd Penetrationn 

An important consideration when assessing the risk from a UXB is the likely maximum depth of burial. There are 

several factors which determine the depth that an unexploded bomb will penetrate:

Mass and shape of bomb.

Height of release.

Velocity and angle of bomb.

Nature of the ground cover.

Underlying geology.

Geology is perhaps the most important variable. If the ground is soft, there is a greater potential of deeper 

penetration. For example, peat and alluvium are easier to penetrate than gravel and sand, whereas layers of 

hard strata will significantly retard and may stop the trajectory of a UXB.  

Thee J-Curvee Principlee 

J-curve is the term used to describe the characteristic curve commonly followed by an air delivered bomb 

dropped from height after it penetrates the ground. Typically, as the bomb is slowed by its passage through 

underlying soils, its trajectory curves towards the surface. Many UXBs are found with their nose cone pointing 

upwards as a result of this effect. More importantly, however, is the resulting horizontal offset from the point of 

entry. This is typically a distance of about one third of the bomb’s penetration depth, but can be higher in 

certain conditions (see Annex E). 

WWII UXBB Groundd Penetrationn Studiess  

During WWII the Ministry of Home Security undertook a major study on actual bomb penetration depths, 

carrying out statistical analysis on the measured depths of 1,328 bombs as reported by bomb disposal (BD) 

teams. Conclusions were drawn predicting the likely average and maximum depths of penetration of different 

sized bombs in different geological strata.

For example, the largest common German bomb (500kg) had a likely concluded penetration depth of 6m in 

sand or gravel but 11m in clay. The maximum observed depth for a 500kg bomb was 11.4m and for a 1,000kg 

bomb 12.8m. Theoretical calculations suggested that significantly greater penetration depths were probable.
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Sitee Specificc Bombb Penetrationn Considerationss  

When considering an assessment of the bomb penetration at the site of proposed works the following 

parameters should be used: 

WWII geology – Kinnerton Sandstone Formation

Impact angle and velocity – 10-15° from vertical and 270 metres per second.  

Bomb mass and configuration – The 500kg SC HE bomb, without retarder units or armour piercing 

nose (this was the largest of the common bombs used against Britain).

It has not been possible to determine maximum bomb penetration capabilities at this stage due to the 

limitations of site-specific geotechnical information provided for the purpose of this report. An assessment can 

be made once further information becomes available or by an UXO Specialist on-site.

V-Weaponss 

Hitler’s ‘V-weapon’ campaign began from mid-1944. It used newly developed unmanned cruise missiles and 

rockets. The V-1, known as the flying bomb or pilotless aircraft, and the V-2, a long range rocket, were launched 

from bases in Germany and occupied Europe. A total of 9,251 V-1s and 1,115 V-2s were recorded in the United 

Kingdom.

Although these weapons caused considerable damage, their relatively low numbers allowed accurate records 

of strikes to be maintained. These records have mostly survived. There is a negligible risk from unexploded V-

weapons on land today. Even if the 1,000kg warhead failed to explode, the weapons are so large that they 

would have been observed and dealt with at the time. Therefore, any V-weapons referenced in this report are 

referenced not as a viable risk factor, but primarily in order to help account for evidence of damage and 

clearance reported.
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Thee Likelihoodd of Contaminationn fromm Germann Airr Deliveredd UXBss 

Worldd Warr I  

During WWI Britain was targeted and bombed by Zeppelin Airships as well as Gotha and Giant fixed-wing 

aircraft. The objective of these raids was to unnerve the British public, to destroy strategic targets and to 

ultimately attempt to coerce Britain’s capitulation from the war. A WWI map of air raids and naval 

bombardments across the UK was consulted, see Annex G. This source does not record any incidents within 

proximity of the site.

WWI bombs were generally smaller and dropped from a lower altitude than those used in WWII. This resulted in 

limited UXB penetration depths. Aerial bombing was often such a novelty at the time that it attracted public 

interest and even spectators to watch the raids in progress. For these reasons there is a limited risk that UXBs 

passed undiscovered in the urban environment. When combined with the relative infrequency of attacks and 

an overall low bombing density, the risk from WWI UXBs is considered low and will not be further addressed in 

this report.

Worldd Warr II Bombingg off thee Rural Districtt of Wrexhamm 

The Luftwaffe’s main objective for the attacks on Britain was to inhibit the country’s economic and military 

capability. To achieve this they targeted airfields, depots, docks, warehouses, wharves, railway lines, factories, 

and power stations. As the war progressed the Luftwaffe bombing campaign expanded to include the 

indiscriminate bombing of civilian areas in an attempt to subvert public morale.

During WWII the site was located within the Rural District of Wrexham, which sustained an overall very low

density of bombing, as represented by bomb density data figures, see Section 11.3. North East Wales was 

originally thought to be out of range of enemy bombers, but the Fall of France meant the Luftwaffe bomber’s 

range expanded. 29 people were killed in North East Wales during WWII by enemy bombers, with a further 95 

injured persons. Liverpool, situated approximately 40km north of Wrexham, suffered devastating attacks in 

May 1941 prior to the transferring of German air power to the east for the start of Operation Barbarossa. The 

city had been singled out as one of the main Luftwaffe targets, and North East Wales suffered some bombing 

due to the flight paths of bombers heading to or returning from Liverpool. 

On the night of the 30th / 31st of August 1940, German aircraft jettisoned incendiary bombs on Mienra 

Mountain, causing a large fire within the mountain’s shrubbery. The fire was allowed to burn until 28 square 

miles of mountain were alight, and for the following two nights further bombers on their way to Liverpool were 

attracted by the blaze, believing it to be an important target, and dropped further bombs on the mountain. 

From these attacks, an unexploded bomb landed in Osborne Street, Rhos, (likely Rhosllannerchrugog), which 

later detonated and caused a fatality. 

Another source states that the reason for the bombing of the mountain was because of an unknown pilot who 

put lanterns on the mountain with the intention of fooling the bombers into believing they were bombing 

Liverpool. This airman has a memorial on the mountain, and craters from the bombing can still be seen. A third 

source claims that it was the Home Guard who lit fires on the mountains in the hope of tricking the enemy into 

bombing uninhabited areas. This source also confirms the unexploded bomb on Osbourne Street in Rhos on 

the 30th / 31st August 1940 and claims that around six or seven people were killed by the bomb which exploded 

early in the morning. A final source claims that on the 31st of August 1940, bombs fell on Rhos, Plas Ucha and 

Gresford. Nine people died after a delayed action bomb went off in Gresford. Bombs were also dropped close 

to the Palace Cinema, Brymbo, and the Steelworks. A few months later in 1940, a German bomber was shot 

down, crashing into trees near Cefn Park, scattering UXBs across the field.

Records of bombing incidents in the civilian areas of the district were typically collected by Air Raid Precautions 

wardens and collated by Civil Defence personnel. Some other organisations, such as port and railway 

authorities, maintained separate records. Records would be in the form of typed or hand written incident notes, 

maps and statistics. Bombing data was carefully analysed, not only due to the requirement to identify those 

parts of the country most needing assistance, but also in an attempt to find patterns in the Germans’ bombing 

strategy in order to predict where future raids might take place. 

Records of bombing incidents are presented in the following sections.
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Abandonedd Bombss 

A post air-raid survey of buildings, facilities, and installations would have included a search for evidence of 

bomb entry holes. If evidence of an entry hole was encountered, Bomb Disposal Officer Teams would normally 

have been requested to attempt to locate, render safe, and dispose of the bomb. Occasionally, evidence of 

UXBs was discovered but due to a relatively benign position, access problems, or a shortage of resources the 

UXB could not be exposed and rendered safe. Such an incident may have been recorded and noted as an 

‘abandoned bomb’. 

Given the inaccuracy of WWII records, and the fact that these bombs were ‘abandoned’, their locations cannot 

be considered definitive or the lists exhaustive. The MoD states that ‘action to make the devices safe would be 

taken only if it was thought they were unstable’. It should be noted that other than the ‘officially’ abandoned 

bombs, there will inevitably be UXBs that were never recorded.

1st Line Defence holds no records of officially registered abandoned bombs at or near the site of the proposed 

works.

Bombb Disposal Taskss 

The information service from the Explosive Ordnance Disposal (EOD) Archive Information Office at 33 Engineer 

Regiment (now part of 29 EOD & Search Group) no longer processes commercial requests for information.  It 

has therefore not been possible to include any updated official information regarding bomb disposal/clearance 

tasks with regards to this site. A database of known disposal/clearance tasks has been referred to which does 

not make reference to such instances occurring within the site of proposed works. 

If any relevant information is received at a later date, Smith Grant LLP will be advised.
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Thee Likelihoodd of Contaminationn fromm Alliedd Ordnancee 

Introductionn 

There are several factors that may serve to either affirm, increase, or decrease the level of risk within a site with 

a history of military usage. Such factors are typically dependent upon the proximity of the proposed area of 

works to training activities, munition productions and storage, as well as its function across the years.  

This section will examine the history of the proposed site and assess to what degree, if any, the site could have 

become contaminated as a result of the military use of the surrounding area. 

ROF Wrexhamm 

When war seemed likely in the late 1930s, it was noted that the dated factory at Waltham Abbey which was 

isolated geographically, would be inadequate for a future war. A second new cordite factory, after the first in 

Bishopton near Glasgow was approved in August 1939 and was sited at Marchwiel, south-east of Wrexham, in 

an area currently occupied by the Wrexham Industrial Estate. This was a huge 1730 acre factory area, cut in 

two by the river Clywedog. Pre-existing field boundaries and woodland were left untouched to break up the 

factory’s outline. This area was chosen to alleviate local unemployment, but it was also connected sufficiently 

by rail to the ROF filing factories in South Wales and the West of England, as well as being far enough away 

from the continent to deter bombing raids. The cordite section of the factory was served by three nitro-glycerine 

factories, and two large nitrocellulose sections. Two smaller and inter-connected mounded units in the south-

western section of the factory are believed to have been a tetryl nitration plant. 

To connect the factory to the national rail network, a large marshalling yard was constructed, which connected 

to the work’s internal rail lines. Diesel engines were preferred over steam engines, as they were less likely to 

ignite stray cordite. After the war, the production of cordite ceased and the factory almost immediately shut 

down, causing major redundancies in the area .

An approximation of the site in relation to ROF Wrexham’s perimeter has been overlaid on 1949 OS mapping 

presented in Annex J.

Thee Defencee of ROF Wrexhamm 

The factory had significant ground and air defences. On the ground, several Type 22 and 24 Pillboxes were 

constructed. The factory was also located around 1.7km south-east of RAF Wrexham airfield. The ROF complex 

also contained a number of passive defences, buildings were purposely spread over a large area and to 

minimise damage from both aerial attacks and any exploding munitions. The buildings had earth banks to 

channel any explosion upwards. Exiting farm buildings were left untouched while the main buildings were 

camouflaged to deter reconnaissance. The buildings were designed to resist both incendiary bombs and blast 

damage.

  

Aerial photography, and historical mapping all show that the site boundary was approximately 200m north-

west of the site.

Official Recordss of ROFF Wrexhamm 

The Wrexham Archives and Local Studies Service was contacted and queried to see if any official records of 

the factory still exist. According to the information received from them, the factory was at the time highly 

confidential, and the workers of the factory had to sign the Official Secrets Act, and few ever spoke of their 

work there at the time. Because of the Official Secrets Act, the official records of the factory were apparently 

almost immediately destroyed post-war. Few photographs of the factory during the war exist as photography 

would have been a breach of the Act.

Modern-day photography of the abandoned ROF can be seen in Annex K.
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Thee Likelihoodd thatt UXOO Remainss 

Introductionn 

It is important to consider the extent to which any explosive ordnance clearance (EOC) activities or extensive 

ground works have occurred on site. This may indicate previous ordnance contamination or reduce the risk that 

ordnance remains undiscovered. 

UXOO Clearancee 

1st Line Defence has found no evidence in the public domain or within internal records that any official ordnance 

clearance operations have taken place on site. Note however that we have not received confirmation of this 

fact from the 33 EOD Regiment Archive (now part of 29 EOD & Search Group). It should also be noted that in 

addition to 29 EOD & Search Group archival information, 1st Line Defence also do not currently have access 

to data that may be relevant including 5131(BD)SQN Archive, SD Training Technical Advisory Section (TAS) 

and MACA Records (bomb disposal callouts). 

If such information is available at a later date, it is recommended that it be reviewed as it will assist with 

understanding both levels and types of contamination likely to be present, and may indicate risk reduction in 

certain areas.

Post-War Redevelopment 

According to recent aerial imagery, no significant development has taken place on site post WWII. However, 

the surrounding area has been subject to development of industrial structures and accessways. 

The risk of UXO remaining is considered to be mitigated at the location of and down to the depth of any post-

war redevelopment on site. For example, the risk from deep buried UXO will only have been mitigated within 

the volumes of any post-war pile foundations or deep excavations for basement levels. The risk will however 

remain within virgin geology below and amongst these post-war works, down to the maximum bomb 

penetration depth.
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Thee Likelihoodd of UXOO Encounterr 

Introductionn 

For UXO to pose a risk at a site, there should be a means by which any potential UXO might be encountered 

on that site. 

The likelihood of encountering UXO on the site of proposed works would depend on various factors, such as 

the type of UXO that might be present and the intrusive works planned on site. In most cases, UXO is more 

likely to be present below surface (buried) than on surface. 

In general, the greater the extent and depth of intrusive works, the greater the risk of encountering. The most 

likely scenarios under which items of UXO could be encountered during construction works is during piling, 

drilling operations or bulk excavations for basement levels. The overall risk will depend on the extent of the 

works, such as the numbers of boreholes/piles (if required) and the volume of the excavations.

Generally speaking, the risk of encountering any type of UXO will be minimal for any works planned within the 

footprint and down to the depth of post-war foundations and excavations.

Encounteringg Airr Deliveredd Ordnancee  

Since an air delivered bomb may come to rest at any depth between just below ground level and its maximum 

penetration depth, there is a chance that such an item (if present) could be encountered during shallow 

excavations (for services or site investigations) into the original WWII ground level as well as at depth.
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Consequencess off Initiation/Encounter 

Introductionn 

The repercussions of the inadvertent detonation of UXO during intrusive ground works, or if an item or 

ordnance is interfered with or disturbed, are potentially profound, both in terms of human and financial cost. A 

serious risk to life and limb, damage to plant and total site shutdown during follow-up investigations are 

potential outcomes. However, if appropriate risk mitigation measures are put in place, the chances of initiating 

an item of UXO during ground works is comparatively low.

The consequences of encountering UXO can be particularly notable in the case of high-profile sites (such as 

airports and train stations) where it is necessary to evacuate the public from the surrounding area. A site may 

be closed for anything from a few hours to a week with potentially significant cost in lost time. It should be 

noted that even the discovery of suspected or possible item of UXO during intrusive works (if handled solely 

through the authorities), may also involve significant loss of production.

Consequencess of Detonationn 

When considering the potential consequences of a detonation, it is necessary to identify the significant 

receptors that may be affected.  The receptors that may potentially be at risk from a UXO detonation on a 

construction site will vary depending on the site specific conditions but can be summarised as follows:

People – site workers, local residents and general public.

Plant and equipment – construction plant on site.

Services – subsurface gas, electricity, telecommunications.

Structures – not only visible damage to above ground buildings, but potentially damage to 

foundations and the weakening of support structures.

Environment – introduction of potentially contaminating materials.







DDetailedd Unexplodedd Ordnancee Riskk Assessment 

Land Adjacent to Alpha Windows

Smith Grant LLP

Report Reference: DA2353a-00 30 © 1st Line Defence®

Bibliographyy 

Bates, H. E., Flying Bombs over England, Frogletts Publications Ltd., 1994

Clarke, N. J., Adolf’s British Holiday Snaps: Luftwaffe Aerial Reconnaissance Photographs of England, 

Scotland and Wales, Fonthill Media Ltd., 2012

Dobinson, C., AA Command: Britain’s Anti-Aircraft Defences of the Second World War, Methuen., 2001

Fegan, T., The ‘Baby Killers’: German Air raids on Britain in the First World War, Leo Cooper Ltd., 2002

Fleischer, W., German Air-Dropped Weapons to 1945, Midland Publishing., 2004

Jappy, M. J., Danger UXB: The Remarkable Story of the Disposal of Unexploded Bombs during the Second 

World War, Channel 4 Books., 2001

Morris, J., German Air Raids on Britain: 1914 – 1918, The Naval & Military Press., 1993

Price, A., Blitz on Britain, The Bomber Attacks on the United Kingdom 1939 – 1945, Purnell Book Services 

Ltd., 1977

Ramsey, W., The Blitz Then and Now, Volumes 1,2 & 3, Battle of Britain Prints International Ltd., 1987, 1988 

& 1990

Scofield, J., Modern Military Matters., Council for British Archaeology., 2004

Stone, K., et al., Unexploded Ordnance (UXO) A Guide For The Construction Industry (C681)., CIRIA, 2009

Whiting, C., Britain Under Fire: The Bombing of Britain’s Cities 1940-1945, Pen & Sword Books Ltd., 1999

Williams, W. A., The Encyclopaedia of Wrexham, Bridge Books, 2001

This report has been prepared by 1st Line Defence Limited with all reasonable care and skill. The report contains historical data and 

information from third party sources. 1st Line Defence Limited has sought to verify the accuracy and comprehensiveness of this 

information where possible but cannot be held accountable for any inherent errors. Furthermore, whilst every reasonable effort has 

been made to locate and access all relevant historical information, 1st Line Defence cannot be held responsible for any changes to risk 

level or mitigation recommendations resulting from documentation or other information which may come to light at a later date.

This report was written by, is owned by and is copyrighted to 1st Line Defence Limited. It contains important 1st Line Defence 

information which is disclosed only for the purposes of the client’s evaluation and assessment of the project to which the report is 

about. The contents of this report shall not, in whole or in part be used for any other purpose apart from the assessment and evaluation 

of the project; be relied upon in any way by the person other than the client, be disclosed to any affiliate of the client’s company who 

is not required to know such information, nor to any third party person, organisation or government, be copied or stored in any retrieval 

system, be reproduced or transmitted in any form by photocopying or any optical, electronic, mechanical or other means, without prior 

written consent of the Managing Director, 1st Line Defence Limited, Unit 3, Maple Park, Essex Road, Hoddesdon EN11 0EX. Accordingly, 

no responsibility or liability is accepted by 1st Line Defence towards any other person in respect of the use of this report or reliance on 

the information contained within it, except as may be designated by law for any matter outside the scope of this report.
















































