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© Copyright: The Environmental Protection Group Limited 

 

 

The Environmental Protection Group Limited ("EPG") has prepared this report in accordance 

with the instructions of P.P. O’Connor Limited ("the Client") under the terms of its appointment 

for consulting engineering services by the Client.  The document and its contents should not 

be used for any purpose other than that for which it was prepared and provided.  Should the 

Client require to pass copies of the report to other parties for information, the whole of the 

report should be so copied, but no professional liability or warranty shall be extended to other 

parties by EPG in this connection without the explicit written agreement thereto by EPG. 

Reference EPG/PPOC/Q2/JL Revision 1.0 Issue Date April 2017 



Gas Risk Assessment  

Eastern Command and Custody Faci l ity   

 

 REV 1.0 APRIL 2017    © EPG LTD  3 

CONTENTS 

1. INTRODUCTION 4 
1.1 Purpose 4 

1.2 Information 5 

1.3 Proposed development 5 

2. SITE CONDITIONS 7 
2.1 Current use and layout 7 

2.2 Summary of site history 8 

2.3 Geology 9 

2.4 Hydrogeology and Perched Water 10 

2.5 Landfills 10 

2.6 Radon 11 

2.7 Scope of Intrusive Works Summary 11 

2.8 Ground Conditions 12 

2.9 Contamination 14 

3. GROUND GAS 17 
3.1 Gas monitoring 17 

3.2 Gas monitoring results 19 

4. CONCEPTUAL SITE MODEL 25 
4.1 Sources 25 

4.2 Pathways 26 

4.3 Receptors 26 

4.4 Ground Model 27 

5. GAS RISK ASSESSMENT 29 
5.1 Quantitative Risk Assessment Approach 30 

5.2 Assessment of Risk to the Proposed Building 30 

6. MITIGATION RECOMMENDATIONS 32 

7. CONCLUSIONS AND RECOMMENDATIONS 34 



Gas Risk Assessment  

Eastern Command and Custody Faci l ity   

 

 REV 1.0 APRIL 2017    © EPG LTD  4 

1. INTRODUCTION 

1.1 Purpose 
P.P O’Connor are appointed as Principal Contractor for the construction of the Eastern 

Command and Custody Facility located off Davy Way, Wrexham (the site).   

The current ground gas protection design and recommendations for the proposed building is 

based on a rudimentary screening assessment of available gas monitoring data, i.e. the use of 

generic gas screening values. The current assessment requires ground gas protection 

measures to be incorporated below the buildings floor slab construction, including provision of 

a gas resistant membrane and active sub-floor ventilation.  

The Environmental Protection Group Limited (EPG) has been appointed by P.P O’Connor (the 

client) to undertake a thorough review of all information relating to soil gas (specifically bulk 

gases – methane and carbon dioxide) and complete a rigorous detailed quantitative risk 

assessment for the proposed building, informed by mathematical (quantitative) modelling.   

The results of EPG’s risk assessment will be used to specify what ground gas protection 

measures need to be incorporated within the floor slab construction makeup of the proposed 

building. The rigorous assessment completed by EPG will supersede previous 

recommendations for the ground gas protection strategy – which were based on a generic 

screening approach. 

The process outlined above is consistent with BS8485:2015 (Code of Practice for the Design 

of Protective Measures for Methane and Carbon Dioxide Ground Gases for New Buildings), 

whereby it is accepted that the use of generic screening approaches can result in over-

conservatism.  In such circumstances BS8485:2015 is clear that the assessment of risks can 

be augmented and overridden by the completion of detailed quantitative risk modelling. 
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1.2 Information 
This report is based on the following information, as provided to EPG: 

 Capita Symonds. New Police Facility, Llay Industrial Site; Phase 1 Geo-Environmental 

Appraisal. June 2013.  

 Ian Farmer Associates. Report on Ground Investigation; New Custody Suite and 

Administration Office, Llay. May 2015. 

 Ian Farmer Associates. Ground Investigation Report; Eastern Command & Custody Facility, 

Llay Wrexham. February 2016.  

 Terrain Geotechnical Consultants. Report on a Supplementary Trial Pit Investigation, 

Eastern Command Custody Facility Llay, Wrexham. October 2016. 

 WYG Environment Planning Transport. Remediation Strategy; Wrexham Custody Facility. 

November 2016.  

 Current development plans (draft) provided by the client, as attached in Appendix E. 

It is noted the 2015 IFA report was not made available to EPG, however the bore logs, a field 

plan and gas monitoring results were provided in the 2016 IFA report and have been used in 

this risk assessment. 

1.3 Proposed development 
The following information is based on the preliminary development plans provided by P.P 

O’Connor (see Appendix E). The proposed development comprises the construction of a large 

rectangular shaped building, not dissimilar to the building currently standing. The proposed 

facility will incorporate office space, operational areas and custody cells.  

A row of smaller rooms (mains services room, generator compound, motorcycle garage, vehicle 

maintenance and inspection facilities) are proposed along the western boundary with car 

parking proposed on the northern, southern and eastern side of the main building.    

Based on the WYG (2016) remediation strategy report and plans provided by the client, it is 

understood a ground bearing slab of 150 mm thickness will be constructed across the eastern 

side of the main buildings, while a raft slab of 300 mm thickness will be constructed across the 

western side of the main building. The Structural Slab Level (SSL) will be typically ay 95.43 m 
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AOD. Further, isolated thickening of the slab is proposed to 360 mm (with 90 mm cover to top) 

to meet the security requirements of the proposed future use. 

It is understood a lift will be constructed towards the eastern side of the proposed building. 
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2. SITE CONDITIONS 

2.1 Current use and layout 
A large building (approximately 95 m by 45 m) and open grassed field currently occupy the site, 

which is located on the southern side of Davy Way, as shown in Figure 1 below. The site is 

roughly rectangular with approximate dimensions 225 m by 190 m. 

 
Figure 1. Site Location and Layout (WYG 2016) 

The site forms part of the Llay Industrial Estate formerly used as a manufacturing plant by Sharp 

Electronics (IFA 2013). According to IFA (2016), the presently standing building comprised an 

open warehouse-type with ancillary offices. IFA (2016) indicate the warehouse was constructed 

circa 1980s.  

The ground surface immediately surrounding the building is a mixture of hardstanding and 

grass, while the greater norther-eastern half of the site is unpaved and grassed. 
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Predominantly commercial and industrial land uses surround the site including the Wrexham 

Plastics Company to the south (plastics manufacturing and fabrication), Magellan Aerospace to 

the immediate west (aircraft and engine manufacturers) and Sharps Manufacturing to the north 

(electronics manufacturing). The exception to this is to the north-northeast which is currently 

vacant and grassed.  

2.2 Summary of site history 
Based on the reports provided, the history of the site is summarised, as follows:  

 Prior to 1980s: The site was used for rural, likely arable, land. 

 1980s: Present warehouse built in the south-southwest part of the site. The central and 

north eastern part of the site remained undeveloped.  It is extremely unlikely that the 

building was provided with gas protection measures. 

 1990s: Extensions to the present warehouse were completed, used as a manufacturing 

plant by Sharp Electronics. The central and north eastern part of the site remained 

undeveloped. 

The historical land use surrounding the site is summarised, as follows:  

 Late 1800s/early 1900s: Largely undeveloped.  

 1910s to early 1980s: Llay Main Colliery established to the southeast, followed by 

expansion in the 1950s and 1960s, including construction of a mineral railway and an 

extensive area of colliery spoil. The colliery was disused or redeveloped by the early 

1980s. 

 1980s: Establishment of the current industrial/commercial estate. 

In addition to the above, an historical plan (BGS 1977) appended to the Capita Symonds report 

(2013) indicates the former presence of a textiles factory and engineering works at the industrial 

estate.  

Other important information obtained from the previous reporting is an identified area of 

marshland within the central area of the site, see Figure 2. The marshland was inferred to have 

been in-filled/treated during construction of the industrial estate during the 1980s. Additionally, 

a ponded area was also identified in the southern region of the site.  
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Figure 2. Marshland Area On-Ste (IFA 2016) 

2.3 Geology  
Made Ground is present beneath the proposed development area, generally ranging in 

thickness between 0.2 m and 2 m bgl, and up to 5.5 m bgl in isolated areas (BH2). This Ground 

comprises brown silty gravelly SAND and reworked Till with occasional brick.  There is no 

evidence of significant quantities of degradable material in the general Made Ground across the 

site.  The Made Ground would have been placed during earthworks to reprofile the site during 

construction of the previous development. 

Elsewhere on the site, including to the immediate east and potentially beneath the eastern edge 

of the proposed development the Made Ground extends to depths of up to 5.5 m bgl. This 

deeper Made Ground comprises firm brown, slightly sandy, slightly gravelly CLAY, some 
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mudstone, sandstone, limestone (i.e. reworked Till) with occasional rootlets, and coincides with 

the identified marshland (see Figure 2) which was identified on the Ordnance Surveys (OS) 

obtained by IFA (2013).  

Geological maps indicate the site to be underlain by superficial deposits of Glacial Till.  

Underlying bedrock comprise the Etruria Formation (mottled mudstone with lenticular 

sandstones) to the northwest while the remainder of the site is underlain by the Salop Formation 

which forms part of the Warwickshire Group (WAWK), comprising red and red-brown mudstone 

and sandstone containing beds of pebbly sandstone and conglomerate with thin limestone 

beds. 

The bore logs provided are consistent with the geological maps. The only exception being the 

presence of PEAT which was also logged beneath the Made Ground across the central area of 

the site, corresponding with the former marshland area. More recent investigations by WGY 

(2016) also identified a thin zone of silty clay and PEAT exhibiting organic odours towards the 

central western side of the proposed development. 

2.4 Hydrogeology and Perched Water 
Groundwater within the drift deposits are classified Unproductive Strata, while the underlying 

bedrock formations are classified as a Secondary A Aquifer.  

Based on the topographical setting, the direction of groundwater flow is inferred to be towards 

the southeast and, to a lesser degree, to the northeast (IFA 2013). 

Previous investigations did not encounter regional groundwater, while perched waters were at 

depths typically between 0.5 m and 3.5 m bgl. These waters were found to reside in Made 

Ground and the within the marshland region and presumably perch on the underlying Till. 

2.5 Landfills 
IFA (2016) identified the presence of a landfill (Astbury Quarry/Dark Lane) approximately 500 

m to the northeast of the site. The site was licensed to accept a range of wastes including inert, 

industrial, commercial, household and difficult waste from 1983. Based on the correspondence 

from Ms Angela Guy (Contaminated Land Officer) appended to the WYG report (2016), it 

understood the landfill is closed.  

Given the landfills distance from the site, this landfill is considered to pose a ‘Low’ risk with 

respect to landfill gas. 
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2.6 Radon 
The site is in a radon-affected area, where between 5% and 10% of dwellings are affected by 

radon above the action level. Therefore, ‘Basic’ radon protection measures are required in the 

construction of new buildings or extensions. 

2.7 Scope of Intrusive Works Summary 
Two main phases of ground gas investigation were undertaken at the site by Ian Farmer 

Associates. The works included: 

 Installation of five (5) gas bores (BH02, BH04, BH05, WS01 and WS07) in November 2014 

to depths between 3.5 m and 10 m bgl. These bores targeted PEAT and underlying 

bedrock.  

 The IFA (2013) investigation monitored for permanent gases and screened for volatile 

compounds (via a photo-ionisation detector, or equivalent) on six occasions:  

o 28th November 2014; 

o 4th December 2014; 

o 15th December 2014; 

o 12th January 2015; 

o 26th January 2015; 

o 9th February 2015. 

 

 Advancement and installation of a further eight (8) gas bores (BH101, BH102, BH103, 

BH104, BH105 and BH106) in October 2015 of which nested screens were installed at 

BH102 and BH105 (shallow and deep). These bores along with some of the gas bores 

installed in November 2014 were monitored for permanent gases and screened for volatile 

(via a photo-ionisation detector, or equivalent) on six occasions:  

o 12th November 2015; 

o 25th November 2015; 

o 9 December 2015; 

o 16 December 2015; 

o 6 January 2016; 

o 20 January 2016. 

 

The laboratory analysis of ground gas was not undertaken.  However this has not impact on the 

results of this assessment because the field monitoring results for gas concentrations are 

consistent with the source of gas. 
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Other intrusive works were completed by WYG (2016) and Terrain Geotechnical (2016).  

Although no active ground gas monitoring works were completed during these investigations, 

these two reports comprised valuable soil and groundwater (perched) data for the site, which 

included: 

 the analysis of soils and groundwater for key potential volatile contaminants of concern 

including TPH, BTEX, naphthalene and other VOCs (including chlorinated 

compounds); and 

 additional investigation locations with complementary bore logs detailing the presence 

or absence of any visual or olfactory contamination.  

Ground gas and perched water bore locations are shown in the attached Figures 1 and 2. The 

findings of the chemical analysis of soils and groundwater are discussed in Section 2.9 below. 

2.8 Ground Conditions 
Gas bore logs applicable to this gas risk assessment are provided in Appendix A, while the 

locations are provided in Figure 1 and 2 attached.  

For the purpose of this Gas Risk Assessment, ground conditions in the proximity of the 

proposed building footprint are critical and thus all of the data from exploratory holes completed 

at the site have been considered. All gas bores installed and monitored at the site have been 

used to assess ground gas conditions. The findings of relevant bores (i.e. gas bores) are 

summarised in Table 1 below.  

Table 1.  Summary of Ground Conditions  

Hole 
ID 

Ground 
Level (m 

AOD) 
Made 

Ground 
Bore 

Depth 
(m bgl) 

Main Observations Water 
Strike1 (m 

bgl) Made Ground Natural Ground 

BH02 - GL to 
5.5m 

10.0 Sandy, gravelly 
CLAY – reworked.  

 
Occasional rootlets 

Coarse gravelly SAND NR 

BH04 - GL to 
5.5m 

13.45 Sandy, gravelly 
CLAY – reworked.  

 
Slight sulphur 

odour 

5.5-9.5 bgl: spongy, dark 
brown/black pseudo-

fibrous PEAT and black 
very organic clayey SILT.  

 
Gravelly CLAY underlying 

NR 

BH05 - GL to 
5.3m 

10.0 Sandy, gravelly 
CLAY – reworked.  

 
 

5.3-8.0m bgl: spongy, dark 
brown/black pseudo-

fibrous PEAT and black 
very organic clayey SILT.  

 
Gravelly CLAY underlying 

8.0 
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Hole 
ID 

Ground 
Level (m 

AOD) 
Made 

Ground 
Bore 

Depth 
(m bgl) 

Main Observations Water 
Strike1 (m 

bgl) Made Ground Natural Ground 

WS01 - GL to 
2.5m 

5.45 Sandy, slightly 
gravelly CLAY with 
occasional rootlets 

– reworked. 

2.5-2.8m bgl: CLAY with 
occasional organic matter. 

 
Gravelly CLAY underlying 

with occasional sand 
lenses. 

4.0 

WS07 - GL to 
2.5m 

5.45 Sandy, slightly 
gravelly CLAY with 
occasional rootlets 

– reworked. 

2.5-3.5m bgl: plastic dark 
brown, clayey amorphous 

and fibrous PEAT with 
occasional fragments of 

wood.  
 

Gravelly CLAY underlying. 

NR 

BH101 95.2 GL to 
0.9m 

24.08 Limestone and 
brick. 

Gravelly CLAY. NR 

BH102 95.2 GL to 
0.8m 

24.5 SAND and 
GRAVEL. 

0.8-4.8m bgl: gravelly 
CLAY. 

4.8-16.8m bgl: SAND 
16.8-24.5m bgl: gravelly 

CLAY 

NR 

BH103 95.2 GL to 
3.5m 

25 SAND and 
GRAVEL, 

occasional CLAY. 

3.5-8.9m bgl: gravelly 
CLAY. 

8.9-19.1m bgl: SAND 
19.1-20.1m bgl: gravelly 

CLAY 
20.1-23.2: SAND 

23.2-25m bgl: gravelly 
CLAY 

NR 

BH104 94.8 GL to 
0.2m 

19.2 Gravelly CLAY, 
occasional brick. 

0.2-5.0m bgl: gravelly 
CLAY. 

5.0-17.9m bgl: SAND and 
sandy SILT 

17.9-19.2m bgl: gravelly 
CLAY 

NR 

BH105 95.0 GL to 
0.4m 

20.0 Topsoil only. 0.4-7.4m bgl: gravelly 
CLAY. 

7.4-16.5m bgl: SAND, 
occasionally gravelly. 

16.5-19.8m bgl: gravelly 
CLAY 

NR 

BH106 95.7 GL to 
0.1m 

6.0 Topsoil only 0.5-2.7m bgl: gravelly 
CLAY.  

2.7-6.0 m bgl: SAND 
tending fine to coarse 

GRAVEL. 
 

NR 

Notes:  

GL    ground level 

MG   made ground 

NG   natural ground  

1   Water strike during bore hole advancement.  

 

Ground conditions across the site are summarised below. 

Generally ground conditions encompass a layer of Made Ground comprising predominantly re-

worked materials (silty gravelly SAND with occasional brick and rootlets). This Made Ground 

has been reported to extend to depths of up to 5.5 m bgl both under the proposed building and 
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to the east of the building. There has been no evidence of large volumes of undegraded organic 

material such as fresh domestic refuse. 

Peat is typically present beneath the Made Ground located in the vicinity of the marshland (see 

Figure 1), comprising spongy dark brown/black pseudo-fibrous, fibrous, amorphous PEAT with 

occasional wood fragments or dark brown grey black slightly sandy clayey SILT with occasional 

organic matter. The thickness of the PEAT has been found to range between 1 m and 4 m in 

the marshland region, while narrow bands were also identified in the central western side of the 

proposed development. 

Beneath the Made Ground or PEAT, CLAY is typically present (i.e. Glacial Till). This material is 

typically described as stiff grey, brown silty/sandy gravelly (fine to coarse) CLAY with 

sandstone, mudstone and siltstone. This CLAY typically extends to depths between 0.5 m and 

10 m bgl and is underlain by dense slightly gravelly orange brown SAND (fine to coarse) (i.e. 

Salop Formation) tending to CLAY at depths greater than 17.5 m bgl.  

Water strikes during the intrusive works were typically recorded between 0.5 m and 3.5 m  within 

the Made Ground on the eastern side of the proposed building and in the marshland area, 

however water was not always encountered suggesting there is discontinuous perched water 

within the Made Ground.  A region of perched water was also encountered at WS101 to WS103 

(refer to Figure 2 attached) beneath the central western side of the proposed development. 

Regional groundwater did not appear to be intercepted at the maximum bore screen depth of 

17 m bgl.  

2.9 Contamination 
Laboratory soil testing was completed during both investigations completed by IFA (2013 and 

2016) and WYG (2016). The analytical schedule consisted of a metals screen, TPH, BTEX, 

PAH, cyanide, pH, SOM, asbestos, soluble sulphate, phenols and a general VOC screen which 

included PCE, TCE, DCE and vinyl chloride. The concentrations of all soil contaminants were 

below the commercial land use soil criteria adopted by IFA (2016).  

Marginally elevated adsorbed concentrations of petroleum hydrocarbons, PAH, and chlorinated 

compounds were reported during the previous investigations mentioned above, summarised as 

follows:  

TPH impacts (central western area – refer to Figure 2 attached) 
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 WS103: TPH aliphatics: - 0.8 mg/kg, O-xylene – 0.005 mg/kg and Ethylbenzene – 0.008 

mg/kg.  

 WS101: Toluene – 0.005 mg/kg. 

PAH and Chlorinated impacts (northern and southern area – refer to Figure 2 attached) 

 HDP101: 1,1,1-TCA – 0.012 mg/kg, TCE - 0.021 mg/kg, 2-methylnaphthalene – 0.056 

mg/kg, naphthalene – 0.044 mg/kg, phenanthrene – 0.091 mg/kg and dibenzofuran – 

0.054 mg/kg. 

 HDP103: 1,1,1-TCA – 0.016 ug/kg. 

The concentrations of all soil contaminants were below the commercial land use soil criteria 

adopted by IFA (2016) and WYG (2016).  Thus VOC vapour ingress to buildings is not of 

concern. 

Four groundwater samples were collected around the zone of TPH impacted soils and perched 

water. PLT02, WS101, WS102 and WS103 (refer to attached Figure 2 for location) were 

sampled on one occasion after an oily sheen and hydrocarbon odour were observed during 

field works completed by IFA. IFA have suggested the presence of oily water is localised at 0.6 

m bgl, and most likely perched on top of the CLAY encountered beneath the Made Ground. 

Further it is suggested by IFA that the hydrocarbon impacts are localised potentially from leaking 

petrol/oil interceptors or car park drainage. The additional perched water sampling completed 

by WYG at WS101 to WS103 partly assisted to delineate the TPH impacts and certainly did not 

suggest gross contamination.  

PLT02 was analysed for metals, TPH and PAH, while WS101 to WS103 were tested for PAH, 

TPH, VOCs and phthalates. It is inferred that WS104 was advanced to delineate the chlorinated 

soil impacts identified in the north of the site, however no significant moisture was observed 

and therefore a standpipe was not installed. Detectable concentrations of TPH mainly >C16 

were reported in the perched water at the site, as summarised:  

 Aliphatic C10-C12: up to 230 g/l; 

 Aliphatic C12-C16: up to 660 g/l; 

 Aliphatic C16-C21: up to 680 g/l; 

 Aliphatic C21-C35: up to 15,000 g/l; 

 Aromatic C10-C12: up to 15 g/l; 
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 Aromatic C12-C16: up to 64 g/l; 

 Aromatic C16-C21: up to 320 g/l; 

 Aromatic C21-C35: up to 6,400 g/l; 

 Bis(2-ethylhexyl) phthalate: up to 7 ug/l; 

 Di-n-butyl phthalate; up to 2.4 ug/l;  

 Diethyl phthalate; up to 10 ug/l; and 

 Dimethyl phthalate; up to 9 ug/l. 

 

The concentration gradient between PLT02 and WS101-WS103 decreased from the west to 

the east (i.e. all TPH concentrations were higher at PLT02). As shown above the TPH speciation 

is not typical of volatile petroleum mixture with very minor reported concentrations of TPH C10-

C12. The TPH concentrations were below the groundwater vapour-specific Generic 

Assessment Criteria (GAC) developed by The Society of Brownfield Risk Assessment 

(Development of Generic Assessment Criteria for Assessing Vapour Risks to Human Health 

from Volatile Contaminants in Groundwater (Version 1, February 2017). 

With the exception of the hydrocarbon sheen at PLT02, no other samples exhibited staining. 

Hydrocarbon odours were observed at PLT02, while strong sweet odours were observed at 

HDP101 (0.18 m and 0.43 m bgl) and slight chemicals odours at WS101 at 0.2 m to 0.62 m bgl.  

In summary, the results of the soil and groundwater testing indicates the contamination in the 

central western region of the site is of a non-volatile nature (heavy TPH and PAHs) and is mixed 

across Made Ground and intermittent perched water, while there also appears to be minor 

sporadic PAH impacts within the Made Ground as well as some marginal levels of TCE and 

1,1,1-TCA within the Made Ground. However, the investigations completed by others at the site 

have not suggested any widespread volatile contamination at concentrations above the adopted 

soil and groundwater commercial land use criteria.  Thus VOC vapour ingress to the buildings 

is not relevant and specific protection measures are not required in this respect. 
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3. GROUND GAS 

3.1 Gas monitoring 
Gas monitoring was completed by IFA at the end of 2014/start of 2015 and again at the end of 

2015/start of 2016, copies of which are presented in Appendix B.  A summary of the materials 

targeted by the gas monitoring standpipes is presented in Table 2.   

Table 2.  Summary of Gas Monitoring Standpipes  

Hole ID Made 
Ground 

Organic Material Standpipe Installation Water Levels 

BRD (2012) 
BH02 GL to 5.5m 

- Slotted standpipe 6m to 10m, 
targeting SAND 

Water at top of screened 
interval on one occasion 
(4/12/14) and submerged 
on 25/11/15. 

BH04 GL to 5.5m 
Spongy pseudo-fibrous 
PEAT and black very 
organic clayey SILT.  

Slotted standpipe 6m to 9m, 
targeting PEAT 

Gas valve was water 
logged during all 
monitoring events. 

BH05 GL to 5.3m 
Spongy pseudo-fibrous 
PEAT and black very 
organic clayey SILT.  

Slotted standpipe 5m to 10m, 
targeting PEAT and bedrock 

Screen submerged 
during all monitoring 
events. 

WS01 GL to 2.5m 
- Unknown  Cannot determine 

WS07 GL to 2.5m 
Plastic dark brown, 
clayey amorphous and 
fibrous PEAT with 
occasional fragments of 
wood.  

Slotted standpipe 2.5m to 
3.5m, targeting PEAT 

Borderline submerged 
screen during all 
monitoring events. 

BH101 GL to 0.9m 
- Slotted standpipe 7.5m to 

17m, targeting CLAY 
Bore dry or measured 
below the top of screen 
during all monitoring 
events. BH102(S) GL to 0.8m 

- Slotted standpipe 0.4m to 
0.8m, targeting MG 
comprising sandstone and 
coal (reworked) 

BH102(D) 
- Slotted standpipe 5m to 7m, 

targeting SAND 

BH103 GL to 3.5m 
- Slotted standpipe 1.5m to 

8m, targeting MG and CLAY 

BH104 GL to 0.2m 
- Slotted standpipe 1m to 4m, 

targeting CLAY 

BH105(S) GL to 0.4m 
- Slotted standpipe 0.2m to 

4m, targeting MG. 

BH105(D) 
- Slotted standpipe 8m to 13m, 

targeting dense SAND 

BH106 GL to 0.1m 
- Slotted standpipe 3.0m to 

6.0m, targeting SAND and 
GRAVEL 

Notes:  

Standpipe screen installed across PEAT. 
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As demonstrated in Table 2, the slotted section of the standpipes were exposed (in part) to 

unsaturated ground conditions, except for, BH04 and BH05 during all monitoring events, WS07 

which was very close to be being submerged during all monitoring events, and BH0 which was 

either dry, submerged or very close to being submerged depending on the season. The gas 

bores in question here were installed outside of the present buildings footprint and in or adjacent 

to the marshland. Gas monitoring data from flooded wells should be used with caution however, 

it is accepted that given the shallow water levels within the Made Ground and PEAT across 

presently unpaved parts of the site, it is unlikely that the situation could have been avoided.   

The standpipe construction and seals appeared to be suitable for the monitoring of ground gas. 

Further, the gas monitoring data did not suggest atmospheric leakage.  

A total of six to twelve monitoring visits were completed between the end of 2014 and beginning 

of 2016, as summarised in Table 3. Water logged valves prevented some of the monitoring on 

occasion. Monitoring details are summarised in the tabulated gas results provided in Appendix 

C. 

Table 3.  Summary of Gas Monitoring Events  

Date Atmospheric Pressure (mb) Pressure Trend 

28-Nov-14 994 Falling 

04-Dec-14 1012 Falling 

15-Dec-14 1002 Slightly rising 

12-Jan-15 995 Falling to stable 

26-Jan-15 1016 Stable 

09-Feb-15 1028 Gradually falling 

12-Nov-15 1012 Falling 

25-Nov-15 1002 Gradually rising 

09-Dec-15 1015 Falling 

16-Dec-15 1005 Stable to rising 

06-Jan-16 970 Slightly falling 

20-Jan-16 1007 Stable 

 

Atmospheric pressures during the monitoring events varied between 970mb and 1028mb, 

including periods of falling, steady and rising pressure trends, as summarised in Table above. 

All monitoring rounds were completed by IFA (2013 and 2016) and were generally completed 

1-2 weeks apart over a two month period at the end of 2014/start of 2015 and then again a two 

month period at the end of 2015/start of 2016. 



Gas Risk Assessment  

Eastern Command and Custody Faci l ity   

 

 REV 1.0 APRIL 2017    © EPG LTD  19 

In summary, the majority of the gas monitoring data is considered to span an appropriate range 

of temporal conditions consistent with the requirements of BS8576:2013 – Guidance on 

Investigations for Ground Gas, Permanent Gases and Volatile Organic Compounds.  

3.2 Gas monitoring results 
EPG have summarised the gas monitoring records provided by IFA (2013 and 20146). The 

results and observations are presented in Appendix C.  Field records are provided in Appendix 

B. The results of the methane, carbon dioxide, oxygen and borehole flow monitoring data are 

summarised in Figure 3 to 6 below.   

 
Figure 3. Peak Methane Readings 
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Figure 4. Stable Methane Readings 

 

For initial screening purposes 1%v/v has been adopted for screening of methane 

concentrations.  Methane concentrations above this screening level were recorded at several 

gas bores including those predominantly within or in the immediate vicinity of the marshland, as 

shown in the attached Figure 1 (BH04, BH05, WS01 and BH105 (S)). The concentrations of 

methane in this region of the site generally ranged between 20% v/v and 40% v/v, however 

were detected as low as 6.1% v/v (WS01) and as high as 85.9% v/v (peak) at BH05 which was, 

screened across PEAT.  

A general declining concentrations was evident moving from the marshland region towards the 

proposed building, which will be located in the southwestern side of the site, with maximum of 

0.6% v/v methane reported across the western region of proposed building (based on BH101, 

BH102 and BH103 – refer to Figure 2).  

Evidence of methane oxidation was also seen at BH103 located in the central area of the 

proposed building, where concentrations of methane, carbon dioxide and oxygen were reported 

at 0.0%, 7.0% and 6.6%v/v, respectively, on 20 January 2016. 
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Deeper gas bores screened across the underlying CLAY reported methane concentrations up 

to 2.4% v/v with the highest concentrations being reported in BH105(D), located closest to the 

marshland region.  

In general, whether elevated or not the gas bores showed relatively consistent levels of 

methane. The exception to this was at BH02 where methane concentrations were all measured 

equal to or below 3.5% v/v apart from on one occasion (25 November 2015) where 51.4% v/v 

was reported. 

The distribution of methane was typically seen to be radial, generally highest near the former 

marshland containing 1 m to 4 m of black spongy PEAT with occasional wood fragments and 

organic matter. Based on the observed methane distribution, the source of methane is 

considered to be from residual ground gas from the organic materials within the peat.  

 
Figure 5. Stable Carbon Dioxide Readings 

 

For initial screening purposes 5%v/v has been adopted for screening of carbon dioxide 

concentrations.  This screening level was exceeded at five locations and coincided with the 

presence of elevated methane, being predominantly in the marshland area. Peak 

concentrations were measured at gas bore BH105 (S) at 38.2% v/v. 
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Methane to carbon dioxide ratios were generally 3:1, however were as high as 10:1 suggesting 

dissolution of carbon dioxide may be occurring potentially due to the perched waters located 

within the reworked materials identified in the marshland region and towards the eastern side 

of the proposed building. This is typical of gas monitoring results in Peat. 

Deeper gas monitoring bores screened across the CLAY or dense SAND reported 

concentrations of carbon dioxide up to 3.5% v/v (BH104). The exception to this was the one 

instance at BH02 (as per the anomalous methane results) where 22.6% v/v was reported. 

Inclusions of organic material within the peat are considered likely to be the source of the carbon 

dioxide.  

 
Figure 6. Stable Borehole Flow Rates 
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this monitoring event, BH05 also recorded an initial flow of -31.6 l/hour, however the field record 

then states the flow dropped to 0.0 l/hour (see Appendix B). Based on this examination, it is 

possible the flow at BH02 also returned to 0.0 l/hour stable, but was not recorded on the field 

record. Further, the negative pressure readings initially measured may have been a result of 

residual gas pressure from the previous monitoring round (where atmospheric pressures were 

much higher). In any case, the anomalous result is not believed to be representative and will 

not be used in the following sections. 

Unlike the standpipes which targeted natural ground (i.e. Glacial Till and SAND), the gas bores 

screened across the Made Ground and PEAT (where the elevated ground gas was measured) 

did not show an overriding or consistent trend in borehole flow. Borehole flow rates ranged 

between +10.1 l/hour stable and -4.5 l/hour stable. All of these gas bore screens were 

completely or partially submerged by perched water, which fluctuated by as much as 0.6 m and 

1.0 m during the gas investigation. Any change in the perched water level will have a significant 

influence on the flow/pressure measured within the headspace of the gas bore, particularly 

where there is a small section of solid pipe, as was the case where +10.1 l/hour was measured 

at BH105(S) which had just 0.2 m of solid pipe. In summary, the increased flow rates are likely 

to be a direct response to the water fluctuations (known as the piston effect), it is not indicative 

of increased gas pressure in the ground and thus an increased gas risk. This position is 

consistent with CL:AIRE guidance note RB17 – A Pragmatic Approach to Ground Gas Risk 

Assessment (2012). 

Excluding any borehole flow data collected where the piston effect and/or bore screen 

submergence was suspected, borehole flow rates within Made Ground and the PEAT were in 

the range of 0.0 to +0.3 l/hour (based on BH102(S), BH103 and BH05 when dry). The low flow 

rates indicate that any gas being generated is under a very low pressure and that the dominant 

flow mechanism for the gas is likely to be via diffusion (i.e. not pressure driven, advective flow).  

This is consistent with the source of the gas being organic material predominantly located within 

the peat.  Such material is not capable of generating large volumes of gas under pressure.   

Typically oxygen concentrations ranged between 2.7% and 16.7% v/v within the peat (BH4 and 

BH5), while higher concentrations generally above 16% v/v were reported in the deeper bores 

screened across the underlying Till. Low oxygen levels were reported in shallow materials on 

the western boundary of the marshland region at WS01 and BH105(S), as low as 0.0% v/v. 

Hydrogen sulphide and carbon monoxide were generally reported below the field instruments 

limit of detection during all gas monitoring events, except for an anomalous reading at BH106 

(20 ppm) on the 16 December 2015. 
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Volatile compounds were reported at less than 0.1 ppm in the headspace of all gas bores, based 

on the field screening method (via a photo-ionisation detector). 
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4. CONCEPTUAL SITE MODEL 

4.1 Sources 
In summary, the source of the ground gas is organic material (comprising plant/woody 

fragments) primarily associated with the peat soils (1-4 m thick) underlying the Made Ground 

which extends to depths of 5.5 m bgl. Occasional rootlets mixed within the Made Ground may 

also be contributing to the gas situation. 

Methane and carbon dioxide concentrations have been measured up to 85.9% and 38.2% v/v, 

respectively. This is consistent with what would be expected from the peat, which is a carbon-

rich source. 

The peat material borders the eastern boundary of the proposed building and extends to the 

east. The location of the peat identified via intrusive ground investigation works is consistent 

with historical site plans showing marshland in the centre of the site. Although there is 

insufficient information to be certain, based on the findings of the intrusive works (5.5 m of Made 

Ground above peat in the region where a marshland formerly existed) and the historical records 

(suggesting the industrial precinct was developed in the early 1980s), it is likely the bulk of the 

gassing source (marshland/peat) was removed during development of the industrial precinct in 

the early 1980s followed by backfilling with re-worked natural materials.  

Any ground gas sourced from such materials within the Made Ground and/or the peat materials 

will not represent a risk of significant gas generation. Further, the majority of the peat is and 

associated ground gas is will be located to the northeast of the proposed building.  

No remediation of the gas source is proposed during redevelopment. Therefore, the gas 

concentrations are unlikely to change from present. However, the peat (with wood fragments 

and organic matter) are not capable of generating large volumes of gas under pressure.     

The site is in a radon-affected area, where between 5% and 10% of dwellings are affected by 

radon above the action level. 

Minor concentrations of volatile organic compounds found within the Made Ground do not 

indicate a vapour intrusion risk under the proposed commercial land use. In any case, the gas 

mitigation strategy recommended in this report will be driven by the presence of methane and 

carbon dioxide and BRE requirements for the protection against radon.  
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4.2 Pathways 
The principal mechanisms for gas migration are diffusion and pressure driven flow.   

Gas migrating could potentially migrate into the proposed building via a number of ingress 

routes, primarily via: 

 Cracks in the floor slab construction, albeit this is expected to be negligible given the 

proposed RC ground bearing and raft slab construction, which will be 150 mm to 300 mm 

thick and in some parts 360 mm thick; and/or 

 Through the any construction gaps or joints in the lift core; and/or 

 Through gaps around service penetrations which penetrate the floor slab construction. 

On this site there is no evidence to suggest that large volumes of gas are present in the ground 

– if they were, higher flow rates than reported would be expected and the flows would be 

expected in a positive direction (not oscillating between negative and positive).  To clarify, the 

gas monitoring standpipes provide an artificial ‘sump’ for the gas which will not be present as 

part of the proposed construction.  Ultimately, the source of the gas (peat) will not be able to 

sustain any driving pressure for gas migration and the dominant mechanism for gas migration 

will be via diffusion flow and sporadically via barometric pumping (difference in air and ground 

pressure).  

Credible flow rates of 0.3 l/hour and 7.9 l/hour have been measured in gas bores targeting the 

Made Ground and/or Peat, and natural Glacial Till, respectively. 

Advection (pressure driven) flow of gas is typically considered to be of greater concern and thus 

will form the basis of EPG’s risk assessment and recommendations. 

4.3 Receptors 
Receptors to ground gas primarily include construction workers, the building infrastructure itself 

and future users of the building, including staff, visitors and maintenance workers. 

It is anticipated that risks to construction workers will be managed via the implementation of 

appropriate methods of working and the utilisation of all necessary Personnel Protective 

Equipment.  On this basis, no further consideration of risks to this Receptor are required and 

the focus of this Gas Risk Assessment going forward will be risks to building infrastructure / 

future occupants.    
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4.4 Ground Model  
Utilising the information summarised in Sections 1 to 4 a Ground Model for ground gas post 

completion of the proposed development is presented as Figure 7.  

EPG notes, the CSM does not include any gas mitigations measures, which are proposed in 

this report (refer to later sections). 
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Figure 7. Ground Gas Conceptual Site Model 
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5. GAS RISK ASSESSMENT 

Typically ground gas risks are assessed using two generic frameworks as set out in CIRIA 

Report C665, Assessing Risk Posed by Hazardous Ground Gases to Buildings (2007): 

 Modified Wilson and Card Classification; and/or 

 NHBC Traffic Lights System. 

Characterising a site using the rudimentary Gas Screening Value (GSV) approach may be 

summarised, as follows:  

Made Ground and Peat  

 Methane:  85.9%v/v 

 Carbon Dioxide:  38.2%v/v 

 Flow: 0.3l/hour  

 GSVMethane = (85.9/100)*0.3 = 0.25l/hr (CS2).  

 GSVCarbon Dioxide = (38.2/100)*0.3 = 0.12/hr (CS2)  

Natural Ground 

 Methane:  51.4%v/v 

 Carbon Dioxide:  22.6%v/v 

 Flow: 7.9l/hour  

 GSVMethane = (51.4/100)*7.9 = 4.1l/hr (CS4).  

 GSVCarbon Dioxide = (22.6/100)*7.9 = 1.8l/hr (CS3)  

In accordance with BS8485:2015, the calculated GSV’s result in a site classification of 

Characteristic Situation 4 (CS4).   
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5.1 Quantitative Risk Assessment Approach 
BS8485:2015 (Code of Practice for the Design of Protective Measures for Methane and Carbon 

Dioxide Ground Gases for New Buildings) recognises that these generic frameworks are likely 

to result in an over-conservative assessment of ground gas risks and outlines a strategy for 

undertaking detailed quantitative risk assessment to allow a more pragmatic assessment of 

associated risks.   

BS 8485:2015 recognises that the detailed quantitative risk assessment can override or 

augment the simplistic GSV approach.   

Reflecting on the above, and consistent with BS8485:2015, EPG has undertaken a series of 

quantitative calculations to assess gas risk at the site.  The modelling completed by EPG 

(presented in Appendix D) is consistent with the guidance set out in The Local Authority Guide 

to Ground Gas (Chartered Institute of Environmental Health, 2008) and includes calculations to 

determine the anticipated equilibrium concentrations which could accumulate within the new 

building proposed for construction.  

5.2 Assessment of Risk to the Proposed Building 
When considering risks associated with the Peat deposits (Alluvium) the worst-case scenario 

for any commercial building constructed on the site is that it is constructed directly on top of this 

gassing source.   

The advection calculations are based on assessment of a small ground floor room (e.g. an 

office) and a small ground floor shed (e.g. maintenance or plant room) with an air exchange 

rate of 1 air change per hour (consistent with SR3).  This assessment is conservative because: 

 It assumes that the maximum methane concentration ever recorded on site (85.9%v/v) is 

present across the full extent of the proposed building at a constant concentration;  

 It assumes the gas plume is shallow (~1m below the floor slab construction); 

 It assumes there is no dilution and/or oxidation of the gas as it migrates through the 

overlying Made Ground; and 

 It ignores the presence of any floor slab and/or DPM / gas membrane construction.   
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As discussed in Section 4, risks associated with Alluvium / Peat are considered to be low.  This 

is demonstrated in EPG’s quantitative calculations (see Appendix D), which indicate that 

assuming the maximum concentration of methane recorded in the Alluvium / Peat (85.9% v/v) 

is present in a shallow plume beneath the commercial property (~1m depth) the vertical 

migration rate will be 1.53E-05 m3/h/m2, which equates to an equivalent borehole flow rate of 

0.15 l/hour.   

The rate of vertical emission is limited by the permeability of the Alluvium itself, which is 

predominately cohesive.   Within EPG’s modelling a Peat permeability of 1E-07 m/s has been 

utilised.  This is considered reasonable for a unit which, whilst variable, is typically described as 

comprising Amorphous Peat.   

As outlined in SR3 (Updated Technical Background to the CLEA Model, Environment Agency, 

Ref. Science Report SC050021/SR3, 2009), assuming the driving force for gas migration is the 

stack effect inside the commercial building (5Pa) and default building dimensions / ventilation 

parameters this would equate to an equilibrium methane concentration within the property of 

0.0006% v/v.   

This equilibrium value is indicative of a CS1 site designation in accordance with BS8485:2015.   

The estimate is extremely conservative as it assumes a shallow gas plume is present beneath 

the full footprint of the building (at 1m depth, when in reality the gas source is likely be 2-7 m 

below the proposed slab) and does not take into account the proposed floor slab construction 

of the building.  In reality gas concentrations will be much lower than predicted because the RC 

floor slab will provide a barrier to gas migration.  The concrete floor slab will reduce the 

estimated concentration by a factor of at least 100 so that predicted methane concentration 

inside the building will be negligible. 

In conclusion, risks from ground gas in the Alluvium/Peat are considered to be Minimal, even in 

the worst-case, whereby the dwelling is physically constructed on the Alluvium / Peat.  
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6. MITIGATION RECOMMENDATIONS  

With regard to the proposed building, EPG has demonstrated that anticipated equilibrium 

concentrations are unlikely to exceed 0.0006%v/v, which equates to Characteristic Situation 1 

site in accordance with the Modified Wilson and Card Classification.  In accordance with 

BS8485:2015 a Type C (managed commercial / public) building designated as CS1 does not 

require the incorporation of any gas protection measures.   

The site is in a radon-affected area, where between 5% and 10% of dwellings are affected by 

radon above the action level. Therefore, ‘Basic’ radon protection measures are required at the 

development. 

P.P. O’Connor Ltd have agreed that a proprietary gas resistant membrane will be incorporated 

within the floor slab construction of the proposed building.  A nominal underfloor venting system 

will also be required to prevent gas becoming trapped below the floor slab. 

The membrane should be specified in accordance with BS8485:2015 and installed in 

accordance with CIRIA Report C735, Good Practice on the Testing and Verification of 

Protection Systems for Buildings Against Hazardous Ground Gases.   

In accordance with Annex 1, Table A2 of CIRIA Report C735 the membrane may be installed 

either by the Ground Worker for the scheme or by a Specialist Contractor.  Regardless, the 

membrane installation should be subject to independent inspection by an independent verifier 

who should be able to demonstrate their competence, training and relevant experience.   

If the membrane is installed by the Ground Worker the independent inspection should cover 

100% of the membrane surface area.  If the membrane is installed by a Specialist Contractor 

(at least one operative being qualified with an NVQ Level 2 in Gas Protection Installation) the 

regime of inspection may be reduced to 50% of the membrane surface area.   

The inspection process should include a thorough visual inspection of the membrane.  In the 

event of holes being detected during the membrane inspection process consideration should 

be given to extending the inspection regime to include dielectric testing (or similar).   

All joints, pipe penetrations etc. of the membrane should be independently air lanced to ASTM 

D4437.    
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Notwithstanding, all service penetrations of the floor slab construction should be cast into the 

floor slab and sealed.   

Further, construction joints should be sealed in the usual manner and any below ground 

elements (e.g. the lift core) should be constructed using a waterproof membrane and waterproof 

concrete system designed in accordance with BS8102: 2009. 

On a purely precautionary basis it has been further agreed that P.P. O’Connor will install a 

nominal underfloor venting/pressure relief system beneath the proprietary membrane. No active 

ventilation is required beneath the floor slab construction of the proposed building.  It is 

considered that nominal venting/pressure relief will allow release of any small quantities of gas 

from below the building.   

With regard to the proposed passive venting/pressure relief system, EPG recommends that the 

venting should comprise 450 mm wide venting strips (25mm geocomposite) at nominal 5m 

centres located below the gas membrane at the top of the existing sub-base.  The vents should 

run parallel to the short side of the building and should be connected to ground level vent boxes 

or similar at each end (to give a vent area at each end of 18,000mm2), including the use of 

maximum methane concentrations and maximum credible flow rates.  Detailed design drawings 

for the system are to be prepared by Juta Limited. 

The vent layer should also be installed and verified in accordance with the guidance 

BS8485:2015 and CIRIA Report C735.  
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7. CONCLUSIONS AND RECOMMENDATIONS 

In summary, the site has a low gas generation potential.  There are elevated concentrations of 

methane and carbon dioxide in the ground attributed to the organic material contained within 

the underlying Alluvium/Peat but there is no evidence of large-scale pressure driven (advective) 

flow.  Importantly, there is no evidence of material that could drive gas out of the ground in large 

volumes. 

Utilising the results from the advection modelling the site would be classified as CS1 in 

accordance with BS8485:2015, i.e. requiring no specific gas protection measures. Basic 

protection measures are however required given the site falls within a radon affected area. 

To be clear risks posed by methane and carbon dioxide to the proposed main building, proposed 

small buildings and car parking are Minimal. 

Notwithstanding the above, P.P. O’Connor Ltd have agreed that a proprietary gas resistant 

membrane and passive venting/pressure relief system will be incorporated within the floor slab 

construction of the proposed building.  The proprietary membrane and venting system should 

be installed beneath all enclosed structures at the site. 

The membrane and venting system should be specified in accordance with BS8485:2015 and 

installed in accordance with CIRIA Report C735, Good Practice on the Testing and Verification 

of Protection Systems for Buildings Against Hazardous Ground Gases. All recommendations in 

Section 6 above should be followed. 

A copy of this report should be provided to the Local Contaminated Land Officer for comment 

and approval.   
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Applicable Bore Logs 
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Figure No.
41788.BH101

1:40 BL

200mm cased to 11.00m
150mm cased to 24.00m

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

41788

BH101

Borehole
Number

95.20

26/10/2015-
28/10/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Boring Method Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Cable Percussion

(0.30) MADE GROUND: Concrete.

94.90   0.30

(0.60)

MADE GROUND: Grey, subangular to angular, 
fine to coarse including limestone and brick.

94.30   0.90

(6.20)

Firm, brown, occasionally mottled grey, slightly 
gravelly CLAY. Gravel is fine and medium 
including mudstone, sandstone, siltstone and 
quartzite.

Below 2.00m: stiff.

88.10   7.10 Medium dense, brown, fine SAND.

Between 7.90m and 8.40m: gravelly. (driller 

Elevation estimated from site survey plan.

0.50 D1
0.50 E2

1.00 D3
1.00 E4
1.20-1.65 U5 (P/0.41) 1.20 DRY 51 blows

1.70 D6

2.00-2.45 SPT N=22 3,3/4,5,6,71.70 DRY
2.00-2.50 B7
2.00-2.50 D8

3.00-3.45 B9
3.00-3.45 U10 (P/NR) 3.00 DRY 100 blows

4.00-4.45 SPT N=24 3,4/5,7,6,64.00 DRY
4.00-4.45 D12
4.00-4.50 B11

5.00-5.45 U13 (P/0.45) 5.00 4.50 100 blows

5.50 D14

6.00-6.45 SPT N=33 7,8/8,8,8,96.00 DRY
6.00-6.45 D16
6.00-6.50 B15

7.00 D17

7.50-7.95 SPT N=26 3,4/5,7,7,77.50 DRY
7.50-7.95 D19
7.50-8.00 B18

Excavating from 0.00m to 1.20m for 1.00 hour. 
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(9.30)

notes coal and sandstone).
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Figure No.
41788.BH101

1:40 BL

200mm cased to 11.00m
150mm cased to 24.00m

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

41788

BH101

Borehole
Number

95.20

26/10/2015-
28/10/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Boring Method Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Cable Percussion

Elevation estimated from site survey plan.

9.00-9.45 SPT N=25 3,4/4,6,7,89.00 2.50
9.00-9.45 D21
9.00-9.50 B20

10.50-10.95 SPT N=29 3,4/5,7,7,10
10.50-10.95 D23
10.50-11.00 B22

12.00-12.45 SPT N=14 2,1/4,4,3,312.00 1.90
12.00-12.45 D25
12.00-12.50 B24

13.50-13.95 SPT N=14 2,3/3,3,4,413.50 2.40
13.50-13.95 D27
13.50-14.00 B26

15.00-15.45 SPT N=27 4,5/7,6,7,715.00 7.90
15.00-15.45 D29
15.00-15.50 B28
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78.80  16.40

(0.60)

Very dense dark brown, sandy, angular to rounded,
 coarse GRAVEL including sandstone.

78.20  17.00

(7.08)

Stiff, dark brown, slightly gravelly CLAY with low 
cobble content. Gravel is angular to rounded, fine 
to coarse of sandstone and mudstone.
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Figure No.
41788.BH101

1:40 BL

200mm cased to 11.00m
150mm cased to 24.00m

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

41788

BH101

Borehole
Number

95.20

26/10/2015-
28/10/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Boring Method Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Cable Percussion

Elevation estimated from site survey plan.

16.50-16.71 SPT(C) 25*/125
50/85

8,17/41,916.50 15.10

16.50-16.95 B30

18.00-18.45 SPT N=37 4,5/7,9,10,1118.00 DRY
18.00-18.45 D32
18.00-18.50 B31

19.50-19.95 U33 (P/0.23) 19.50 DRY 100 blows

20.00 D34

21.00-21.45 SPT N=40 5,5/8,9,12,1121.00 DRY
21.00-21.45 D36
21.00-21.50 B35

22.50-22.95 U37 (P/0.22) 22.50 100 blows

23.00 D38

24.00-24.08 SPT 25*/75
50/0

8,17/50

Chiselling from 16.70m to 17.00m for 0.75 hours. 
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71.12  24.08
Complete at 24.08m
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Figure No.
41788.BH101

1:40 BL

200mm cased to 11.00m
150mm cased to 24.00m

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

41788

BH101

Borehole
Number

95.20

26/10/2015-
28/10/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Boring Method Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Cable Percussion

24.00-24.08 D39

Elevation estimated from site survey plan.
Chiselling from 24.20m to 24.20m for 0.75 hours. 
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Figure No.
41788.BH102

1:40 BL

200mm cased to 8.50m
150mm cased to 24.50m

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

41788

BH102

Borehole
Number

95.20

21/10/2015-
23/10/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Boring Method Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Cable Percussion

(0.20) MADE GROUND: Concrete.
95.00   0.20(0.10) MADE GROUND: Brown, slightly gravelly SAND. 

Gravel is angular to subangular, fine to coarse 
including sandstone and coal.

94.90   0.30

(0.50)
MADE GROUND: Brown, sandy, angular to 
subangular, fine to coarse GRAVEL including 
limestone and sandstone.94.40   0.80

(4.00)

Stiff, brown, slightly gravelly, slightly sandy CLAY. 
Gravel is subangular to subrounded, fine to coarse 
including coal, mudstone, sandstone and quartzite.

90.40   4.80

(0.70)

Dense, brown, slightly silty, fine SAND.

89.70   5.50

(1.50)

Dense brown, slightly cobbly, slightly sandy, 
angular to rounded, fine to coarse GRAVEL 
including limestone, coal, sandstone and quartzite.

88.20   7.00 Medium dense, brown, slightly gravelly, silty, fine 
and medium SAND. Gravel is subrounded to 
rounded, fine, including coal and sandstone.

Elevation estimated from site survey plan.

0.20 D1
0.20-0.80 B3
0.40 E2

0.80-1.20 B5

1.00 E4

1.20-1.65 U6 (P/0.36) 1.20 DRY 100 blows

1.70 D7

2.00 E8

2.20-2.65 SPT N=21 4,4/4,5,5,72.20 DRY
2.20-2.65 D9
2.20-2.70 B10

3.00-3.45 U11 (P/0.27) 3.00 DRY 100 blows

3.50 D12

4.00-4.45 SPT N=21 2,4/4,5,6,64.00 DRY
4.00-4.45 D13
4.00-4.50 B14

5.00-5.45 SPT N=30 4,5/6,6,8,104.50 DRY
5.00-5.45 D15
5.00-5.50 B16

6.50-6.95 SPT(C) N=30 3,6/8,6,8,86.50 6.00
6.50-6.95 D17
6.50-7.00 B18

8.00-8.45 SPT N=28 3,4/4,6,8,108.00 7.50

Chiselling from 1.85m to 1.90m for 1.00 hour. Water added from 4.80m to 6.00m. Water added from 6.00m to 18.00m. Excavating from 0.00m to 
1.20m for 2.00 hours. 
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(9.80)

Between 9.50m and 11.50m: dense.

Below 15.50,: dense.
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Figure No.
41788.BH102

1:40 BL

200mm cased to 8.50m
150mm cased to 24.50m

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

41788

BH102

Borehole
Number

95.20

21/10/2015-
23/10/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Boring Method Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Cable Percussion

8.00-8.45 D19
8.00-8.50 B20

9.50-9.95 SPT N=34 4,5/8,8,9,99.20 9.00
9.50-1.00 B22
9.50-9.95 D21

11.00-11.45 SPT N=34 4,6/7,8,9,1011.00 10.50
11.00-11.45 D23
11.00-11.50 B24

12.20-12.65 SPT N=24 2,3/4,7,5,812.20 12.00
12.20-12.65 D25
12.20-12.70 B26

14.00-14.45 SPT N=29 3,4/6,6,8,914.00 13.50
14.00-14.45 D27
14.00-14.50 B28

15.50-15.95 SPT N=38 6,8/8,8,10,1215.20 14.70
15.50-15.95 D29
15.50-16.00 B30
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78.40  16.80

(1.20)

Stiff, dark brown, silty, sandy CLAY.

77.20  18.00

(7.00)

Very stiff, dark brown, slightly gravelly CLAY with 
medium cobble content. Gravel is angular to 
subangular, fine to coarse of sandstone and 
mudstone.

Below 20.50m: driller notes sandstone 
cobbles.

Location

Ground Level (mOD)

Dates

Site

Client

Project Contractor

Job
Number

Sheet

W
at

er

Legend InstrDescription
Depth

(m)
(Thickness)

Depth
(m)

Level
(mOD)Sample / Tests Field Records

Remarks Scale
(approx)

Logged
By

Figure No.
41788.BH102

1:40 BL

200mm cased to 8.50m
150mm cased to 24.50m

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

41788

BH102

Borehole
Number

95.20

21/10/2015-
23/10/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Boring Method Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Cable Percussion

16.80-17.20 B31

17.20-17.50 SPT 50/145 7,12/16,3417.20 16.70
17.20-17.65 D32
17.20-17.70 B33

18.50-18.84 SPT(C) 50/190 9,10/12,18,2018.50 18.00
18.50-18.95 D34
18.50-19.00 B35

20.00-20.26 SPT(C) 50/105 25/28,2220.00 DRY
20.00-20.45 D36
20.00-20.50 B37

21.50-21.83 SPT(C) 50/180 9,10/12,18,2021.50 20.50
21.50-21.95 D38
21.50-22.00 B39

23.00-23.37 SPT 50/220 10,10/15,18,1723.00 22.00
23.00-23.45 D40
23.00-23.50 B41

23.70-24.50 B42

Chiselling from 20.20m to 20.50m for 1.00 hour. 
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70.20  25.00
Complete at 25.00m
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Figure No.
41788.BH102

1:40 BL

200mm cased to 8.50m
150mm cased to 24.50m

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

41788

BH102

Borehole
Number

95.20

21/10/2015-
23/10/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Boring Method Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Cable Percussion

24.50-24.95 U43 (P/0.14) 24.50 WET 120 blows

25.00 D44
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Figure No.
41788.BH103

1:40 BL

200mm cased to 12.00m
150mm cased to 25.00m

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

41788

BH103

Borehole
Number

95.20

28/10/2015-
30/10/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Boring Method Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Cable Percussion

(0.30) MADE GROUND: Concrete.

94.90   0.30

(0.60)

MADE GROUND: Brown, silty, very gravelly, fine 
and medium SAND. Gravel is angular to 
subangular, medium and coarse including 
limestone and sandstone.

94.30   0.90

(2.60)

MADE GROUND: Firm, brown, slightly gravelly, 
occasionally cobbly CLAY. Gravel is subangular to 
subrounded, fine, including limestone, sandstone, 
siltstone and mudstone. (Reworked clay)

Between 1.20m and 2.50m: driller notes 
cobble.

91.70   3.50

(0.50)

Firm, grey blue, silty CLAY. Driller notes rootlets.

91.20   4.00

(4.90)

Stiff locally firm, brown, occasionally mottled grey, 
slightly gravelly CLAY. Gravel is subangular to 
subrounded, fine and medium including mudstone, 
sandstone, limestone and coal.

Elevation estimated from site survey plan.

0.50 D1
0.50 E2

1.00 D3
1.00 E4
1.20-1.65 U NR 1.20 DRY 100 blows
1.20-2.50 B5

Pushing cobble ahead of casing from 2.00 to 2.50m.

2.00-2.16 SPT 50/10 4,19/501.70 DRY

3.00-3.45 U6 (P/0.45) 3.00 DRY 39 blows

28/10/2015:
—————————
29/10/2015:DRY

3.50 D7

4.00-4.45 SPT N=16 2,2/3,4,4,54.00 DRY
4.00-4.45 D9
4.00-4.50 B8

5.00-5.15 U NR 4.50 DRY 100 blows

6.00-6.45 SPT N=18 2,3/4,4,5,56.00 DRY
6.00-6.45 D11
6.00-6.50 B10

7.50-7.95 U12 (P/0.45) 7.50 DRY 100 blows

Excavating from 0.00m to 1.20m for 1.00 hour. 
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86.30   8.90

(9.60)

Medium dense brown, slightly gravelly, fine and 
medium SAND. Gravel is subrounded to rounded, 
fine and medium including sandstone, limestone, 
siltstone, coal and quartzite.

At 14.00: dense.
Between 14.00m and 18.50m: light brown, 
silty, fine sand.

Location
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Figure No.
41788.BH103

1:40 BL

200mm cased to 12.00m
150mm cased to 25.00m

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

41788

BH103

Borehole
Number

95.20

28/10/2015-
30/10/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Boring Method Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Cable Percussion

8.00 D13

9.00-9.45 SPT N=20 4,4/4,5,5,69.00 1.20
9.00-9.45 D15
9.00-9.50 B14

10.50-10.95 SPT N=11 2,1/2,3,3,3
10.50-10.95 D17
10.50-11.00  B16

13.00-13.45 SPT N=25 2,3/4,7,7,7
13.00-13.45 D19
13.00-13.50 B18

14.00-14.45 SPT N=30 3,4/7,7,8,814.50 7.90
14.00-14.45 D21
14.00-14.50 B20

15.00-15.45 SPT N=27 3,4/5,7,7,815.00 7.90
15.00-15.45 D23
15.00-15.50 B22
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76.70  18.50

(0.60)

Brown, medium dense, silty, fine and medium 
SAND.

76.10  19.10

(1.00)

Firm, brown mottled grey, slightly sandy, slightly 
gravelly, silty CLAY. Gravel is subangular to 
rounded, fine and medium including sandstone 
and coal.

75.10  20.10

(3.10)

Very dense, brown, silty, fine and medium SAND.

72.00  23.20 Stiff, brown, slightly gravelly CLAY. Gravel is 
angular to subrounded, fine to coarse including 
sandstone and quartzite.
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Figure No.
41788.BH103

1:40 BL

200mm cased to 12.00m
150mm cased to 25.00m

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

41788

BH103

Borehole
Number

95.20

28/10/2015-
30/10/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Boring Method Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Cable Percussion

16.50-16.95 SPT N=28 4,5/5,7,7,916.50 10.10
16.50-16.95 B24
16.50-16.95 D25

18.00-18.45 SPT N=34 3,4/7,8,9,10
18.00-18.45 D27
18.00-18.50 B26

29/10/2015:10.10m
—————————
30/10/2015:DRY

19.50-19.95 U NR 19.50 DRY 40 blows

21.00-21.19 SPT 25*/105
50/80

12,13/35,1521.00 DRY

21.00-21.45 B28
21.00-21.50 D29

22.50-22.75 SPT 25*/115
50/135

14,11/29,2122.50 DRY

22.50-22.95 B30
22.50-22.95 D31

24.00-24.45 SPT N=29 4,4/4,7,9,924.00 21.50

Chiselling from 19.90m to 20.30m for 0.75 hours. Water added from 23.00m. 
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(2.20)

69.80  25.40
Complete at 25.45m
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Figure No.
41788.BH103

1:40 BL

200mm cased to 12.00m
150mm cased to 25.00m

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

41788

BH103

Borehole
Number

95.20

28/10/2015-
30/10/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Boring Method Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Cable Percussion

24.00-24.45 D33
24.00-24.50 B32

30/10/2015:22.60m
—————————

25.00-25.45 SPT N=42 5,10/10,9,11,1225.00 22.60

25.00-25.45 D34
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Figure No.
41788.BH104

1:40 BL

200mm cased to 7.00m
150mm cased to 19.20m

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

41788

BH104

Borehole
Number

94.80

26/10/2015-
27/10/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Boring Method Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Cable Percussion

(0.20) MADE GROUND: Grass over, soft brown, 
occasionally gravelly CLAY (Topsoil). Gravel is 
subangular to subrounded, fine to coarse including 
sandstone, limestone with occasional brick.

94.60   0.20

(4.80)

Firm brown, occasionally mottled grey, gravelly 
CLAY. Gravel is angular to subrounded, fine to 
coarse including mudstone, siltstone, sandstone, 
limestone and coal.

Below 2.00m: stiff.

89.80   5.00

(2.00)

Medium dense brown, gravelly, silty SAND. Gravel 
is subangular to rounded, fine and medium 
including sandstone, limestone and siltstone.

87.80   7.00 Medium dense brown, silty, fine to coarse SAND.

Elevation estimated from site survey plan.

0.10 D1
0.10 E2
0.20-0.50 B3

0.50 E4
0.50-1.20 B5

1.00 E6

1.20-1.65 U7 (P/0.23) DRY 62 blows

1.70 D8

2.00-2.45 SPT N=22 2,4/5,5,5,72.00 DRY
2.00-2.45 D9
2.00-2.50 B10

3.00-3.45 U11 (P/0.27) 3.00 DRY 100 blows

3.50 D12

4.00-4.45 SPT N=36 5,7/8,9,9,104.00 DRY
4.00-4.45 D13
4.00-4.50 B14

5.00-5.45 SPT N=28 2,3/6,8,6,85.00 DRY
5.00-5.45 D15
5.00-5.50 B16

6.50-6.95 SPT N=27 4,5/6,7,7,76.20 5.70
6.50-6.95 D17
6.50-7.00 B18

8.00-8.45 SPT N=18 2,3/5,4,4,58.00 7.50

Water added from 5.00m to 11.00m. Excavating from 0.00m to 1.20m for 1.00 hour. 
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(8.50)

79.30  15.50 very dense dark brown, sandy SILT.
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Figure No.
41788.BH104

1:40 BL

200mm cased to 7.00m
150mm cased to 19.20m

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

41788

BH104

Borehole
Number

94.80

26/10/2015-
27/10/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Boring Method Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Cable Percussion

8.00-8.45 D19
8.00-8.50 B20

9.50-9.95 SPT N=16 2,3/4,4,4,49.50 9.00
9.50-9.45 D21
9.50-10.00 B22

26/10/2015:10.00m
—————————
27/10/2015:DRY

11.00-11.45 SPT N=22 3,4/3,5,6,811.00 DRY

11.00-11.45 D23
11.00-11.50 B24

12.50-12.95 SPT N=25 3,3/4,5,7,912.00 12.00
12.50-12.95 D25
12.50-13.00 B26

14.00-14.45 SPT N=29 3,5/6,7,8,814.00 13.50
14.00-14.45 D27
14.00-14.50 B28

15.50-15.91 SPT 50/255 3,6/8,10,17,1515.50 15.00
15.50-15.95 D29
15.50-16.00 B30

Water added from 11.00m to 17.90m. 
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(2.40)

76.90  17.90

(1.42)

Very stiff, dark brown, gravelly, sandy CLAY with 
low cobble content. Gravel is angular to 
subangular, fine to coarse including sandstone 
and quartzite.

75.48  19.32
Complete at 19.32m

Location
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Site
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Figure No.
41788.BH104

1:40 BL

200mm cased to 7.00m
150mm cased to 19.20m

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

41788

BH104

Borehole
Number

94.80

26/10/2015-
27/10/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Boring Method Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Cable Percussion

17.00-17.38 SPT 50/225 6,8/12,17,2117.00 16.50
17.00-17.45 D31
17.00-17.50 B32

18.50-18.75 SPT(C) 50/95 10,15/36,1418.50 DRY
18.50-18.95 D33
18.50-19.00 B34

27/10/2015:DRY
—————————

19.20-19.32 SPT(C) 25*/50
50/70

25/5019.50 DRY

19.20 B35

Chiselling from 18.50m to 19.32m for 2.00 hours. 
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Figure No.
41788.BH105

1:40 BL

150mm cased to 20.00m
200mm cased to 12.00m

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

41788

BH105

Borehole
Number

95.00

20/10/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Boring Method Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Cable Percussion

(0.40)
Grass over TOPSOIL.

94.60   0.40

(0.50)

Firm, brown, slightly gravelly CLAY. Gravel is 
angular to subrounded, fine to coarse including 
mudstone and sandstone. (Possibly reworked)

94.10   0.90

(0.50)

Soft, brown, slightly sandy, slightly gravelly, silty 
CLAY. Gravel is angular to subrounded, fine to 
coarse. (Possibly reworked)

93.60   1.40

(0.80)

Firm, light brown, brown, mottled grey orangey, 
gravelly CLAY. Gravel is subangular to rounded, 
fine and medium including limestone and 
sandstone. (Possibly reworked)

92.80   2.20

(2.60)

Firm, brown, slightly gravelly CLAY. Gravel is 
angular to rounded, fine and medium including 
sandstone.

At 2.20m: driller notes organic matter.

90.20   4.80

(1.20)

Stiff, grey, slightly gravelly CLAY. Gravel is angular 
to subrounded, fine, including sandstone and coal.

89.00   6.00

(1.40)

Stiff, grey, slightly gravelly CLAY. Gravel is 
subangular, fine and medium including limestone, 
coal and occasional large cobbles.

87.60   7.40 Dense, brown, gravelly, fine SAND.

Elevation estimated from site survey plan.

0.50 D1
0.50 E2

1.00 D3
1.00 E4

1.50 E5
1.60-2.05 U6 (P/0.41) 1.50 DRY 39 blows

2.10-2.55 SPT N=21 2,3/3,6,6,61.50 DRY
2.10-2.55 D7
2.20-2.70 B8

3.00-3.45 U9 (P/0.43) 3.00 DRY 65 blows

3.50 D10

4.00-4.45 SPT N=23 4,3/5,5,6,74.00 DRY
4.00-4.45 D12
4.00-4.50 B11

20/10/2015:DRY
—————————
21/10/2015:DRY

5.00-5.45 U13 (P/0.45) 4.50 DRY 100 blows

5.50 D14

6.00-6.45 SPT N=19 3,4/4,5,5,56.00 DRY
6.00-6.45 D16
6.00-6.50 B15

7.00 D17

7.50-7.95 SPT N=34 8,10/8,8,8,107.50 DRY
7.50-7.95 D18

Water added from 8.00m. Excavating from 0.00m to 1.20m for 1.00 hour. 
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(5.60)

Between 8.20 and 9.00m: gravelly

82.00  13.00

(3.50)

Medium dense, light brown, silty, medium SAND.
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Figure No.
41788.BH105

1:40 BL

150mm cased to 20.00m
200mm cased to 12.00m

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

41788

BH105

Borehole
Number

95.00

20/10/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Boring Method Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Cable Percussion

9.00-9.45 SPT N=29 4,4/8,8,7,69.00 1.40
9.00-9.45 D19

10.50-10.95 SPT N=25 1,2/4,5,9,710.50 3.10
10.50-10.95 D20

12.00-12.45 SPT N=20 3,4/4,5,5,612.00 7.50
12.00-12.45 D21

13.50-13.95 SPT N=30 2,4/9,7,7,713.50 10.00
13.50-13.95 D22

15.00-15.45 SPT N=24 3,4/6,6,6,615.00 14.10
15.00-15.45 D23

Water added from 8.00m. 
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78.50  16.50

(3.30)

Firm, gravelly, silty CLAY with low cobble content. 
Gravel is angular to subrounded, fine to coarse 
including sandstone, coal and quartzite.

75.20  19.80
(0.26)

Weathered brown SANDSTONE recovered as 
angular to subangular, medium and coarse gravel.

74.94  20.06
Complete at 20.06m

Location

Ground Level (mOD)

Dates

Site

Client

Project Contractor

Job
Number

Sheet

W
at

er

Legend InstrDescription
Depth

(m)
(Thickness)

Depth
(m)

Level
(mOD)Sample / Tests Field Records

Remarks Scale
(approx)

Logged
By

Figure No.
41788.BH105

1:40 BL

150mm cased to 20.00m
200mm cased to 12.00m

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

41788

BH105

Borehole
Number

95.00

20/10/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Boring Method Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Cable Percussion

21/10/2015:14.10m
—————————
22/10/2015:DRY

16.50-16.95 U24 (P/0.41) 16.50 DRY 100 blows

17.00 D25

17.50 D26

18.00-18.45 SPT(C) N=25 4,5/6,6,6,718.00 DRY
18.00-18.45 B27

19.00 D28

19.50-19.87 SPT 50/220 4,5/10,10,3019.50 DRY
19.50-19.95 D29

22/10/2015:18.50m
—————————

19.80-19.96 SPT(C) 25*/75
50/85

19,6/5019.80 18.50

19.80 D30

20.00-20.06 SPT(C) 25*/50
50/10

25/50

Chiselling from 17.10m to 17.40m for 1.00 hour. Chiselling from 19.80m to 20.06m for 1.00 hour. Water added from 19.80m. 
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Figure No.
41788.BH106

1:40 BL

150mm cased to 6.00m

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

41788

BH106

Borehole
Number

95.70

19/10/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Boring Method Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Cable Percussion

(0.10) MADE GROUND: Grass over TOPSOIL.95.60   0.10

(0.40) Firm, brown, slightly gravelly CLAY. Gravel is 
angular to subangular, fine to coarse including 
sandstone and occasional brick.95.20   0.50

(2.20)

Firm, orange brown, slightly sandy, gravelly CLAY. 
Gravel is subangular to rounded, fine and medium 
including siltstone and sandstone.

93.00   2.70

(1.00)

Orange, slightly clayey, fine and medium SAND.

92.00   3.70

(1.10)

Orange brown, slightly silty, fine to coarse SAND.

90.90   4.80

(1.20)

Brown, very sandy, subangular to rounded, fine to 
coarse GRAVEL including sandstone, siltstone 
and limestone.

89.70   6.00
Complete at 6.00m

Elevation estimated from site survey plan.
Falling head testing undertaken within the borehole.

0.50 D1

1.00 D2

2.00 D3

3.00 D4
3.00-3.50 B5

4.00 D6

5.50 D7

Excavating from 0.00m to 1.20m for 1.00 hour. 
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Figure No.
41788.BH107

1:40 BL

150mm cased to 6.00m

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

41788

BH107

Borehole
Number

95.90

20/10/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Boring Method Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Cable Percussion

(0.10) Grass over TOPSOIL.95.80   0.10

(2.30)

Firm, brown, mottled grey, silty, slightly gravelly CLAY. 
Gravel is angular subangular, fine to coarse including 
mudstone and sandstone.

93.50   2.40

(1.60)

Brown, slightly silty, gravelly, fine SAND. Gravel is 
subangular to subrounded, fine including sandstone.

91.90   4.00

(2.00)

Brown, coarse, sandy, subangular to subrounded GRAVEL 
including sandstone and limestone.

At 5.50m: gravel is fine and medium.

89.90   6.00
Complete at 6.00m

Falling head testing undertaken within the borehole.
Elevation estimated from site survey plan.

0.50 D1

1.00 D2

2.00 D3

3.00 D4

4.00 D5
4.00-4.50 B6

6.00 D7

Excavating from 0.00m to 1.20m for 1.00 hour. 
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1:40 BL 41788.TP101

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

41788

TP101
Number

95.60

23/10/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved
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Trial Pit

DimensionsExcavation Method

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Figure No.

13t. Tracked excavator
3.88m x 0.70m x 2.65m

(0.15) Dark, psuedofibrous PEAT, slight organic odour noted.95.45   0.15

(0.60)

MADE GROUND: Soft, grey mottled brown, silty, slightly 
sandy, slightly gravelly CLAY. Gravel is subangular to 
rounded, fine to coarse including sandstone, siltstone, 
quartzite, with occasional brick.

94.85   0.75

(1.90)

Firm, brown, slightly sandy, slightly gravelly CLAY. Gravel is 
subangular to rounded, fine to coarse including sandstone, 
siltstone and occasional coal.

Below 2.50m: stiff.
92.95   2.65

Complete at 2.65m

Trail pit remained dry and stable during excavation

0.10 D2

Elevation estimated from site survey plan.

0.10 E1

0.50 B5
0.50 D4
0.50 E3

1.00 D7
1.00 E6

1.50 B8

2.00 D9

2.50 B10
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Ground Level (mOD)
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Site
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Project Contractor

Job
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Sheet

W
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er
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Depth

(m)
(Thickness)

Depth
(m)

Level
(mOD)Sample / Tests

1:40 BL 41788.TP102

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

41788

TP102
Number

94.30

23/10/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved
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Trial Pit

DimensionsExcavation Method

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Figure No.

13t. Tracked excavator
3.70m x 0.70m x 1.50m

(0.20) MADE GROUND: Firm, brown, slightly sandy, gravelly 
CLAY. Gravel is angular to subangular, fine to coarse 
including sandstone, limestone, siltstone, occasional brick 
and occasional concrete boulders and cobble.

94.10   0.20

(0.35)

MADE GROUND: Stiff, brown, slightly sandy,m slightly 
gravelly CLAY. Gravel is subangular to rounded, fine to 
coarse including sandstone, quartzite and siltstone.

93.75   0.55

(0.95)
Very stiff, friable, brown, slightly sandy, slightly gravelly 
CLAY. Gravel is subangular to rounded, fine to coarse 
including sandstone, siltstone and coal.

92.80   1.50
Complete at 1.50m

Trail pit remained dry and stable during excavation.

0.10 D1

Elevation estimated from site survey plan.

0.10 E2

0.50 B3
0.50 D4
0.50 E5

1.00 E6

1.50 B7
1.50 E8
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Location

Ground Level (mOD)

Dates

Site

Client

Project Contractor

Job
Number

Sheet

W
at

er

LegendDescription
Depth

(m)
(Thickness)

Depth
(m)

Level
(mOD)Sample / Tests

1:20 BL 41788.PLT01

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

41788

PLT01
Number

95.20

21/10/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved
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Trial Pit

DimensionsExcavation Method

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Figure No.

13t. Tracked excavator
1.00m x .00m x 0.50m

(0.21)
MADE GROUND: Concrete.

94.99   0.21

(0.15)
MADE GROUND: Dark brown, slightly sandy, angular to 
subangular, fine to coarse GRAVEL including limestone

94.84   0.36
(0.14)

Stiff, brown, slightly gravelly, slightly sandy CLAY. Gravel is 
subangular to subrounded, fine to coarse including 
sandstone and siltstone.94.70   0.50

Complete at 0.50m

Elevation estimated from site survey plan.

0.21-0.36 B1

0.36-0.50 B2
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Location

Ground Level (mOD)
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Site
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Project Contractor
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Sheet

W
at

er

LegendDescription
Depth

(m)
(Thickness)

Depth
(m)

Level
(mOD)Sample / Tests

1:20 BL 41788.PLT02

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

41788

PLT02
Number

95.20

21/10/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved
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Trial Pit

DimensionsExcavation Method

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Figure No.

13t. Tracked excavator
1.00m x 1.00m x 0.75m

1

(0.21)

94.99   0.21

(0.39)

MADE GROUND: Sandy, angular to subangular, fine to 
coarse GRAVEL including limestone and sandstone.

94.60   0.60

(0.15)
Firm, brown, slightly sandy, slightly gravelly CLAY. Gravel is 
subangular to rounded, fine to coarse including sandstone 
and siltstone.94.45   0.75

Complete at 0.75m

Oily sheen and hydrocarbon odour in water
Elevation estimated from site survey plan.

0.20-0.60 B1

Water strike(1) at 0.60m.0.60-0.75 B3

0.70 E2
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Ground Level (mOD)
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Site
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er

LegendDescription
Depth

(m)
(Thickness)

Depth
(m)
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1:20 JM 41788.PLT03

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

41788

PLT03
Number

95.20

01/11/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved
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Trial Pit

DimensionsExcavation Method

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Figure No.

Trial Pit

(0.21)
MADE GROUND: Concrete.

94.99   0.21

(0.24)

MADE GROUND: Dark grey, sandy, angular to subangular, 
fine to coarse GRAVEL including limestone.

94.75   0.45

(0.15)
Stiff brown, slightly sandy, slightly gravelly CLAY. Gravel is 
subrounded to rounded, fine to coarse including sandstone, 
siltstone and occasional coal.94.60   0.60

Complete at 0.60m

Elevation estimated from site survey plan.

0.21-0.45 B1

0.45-0.60 B2
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Location

Ground Level (mOD)

Dates

Site
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Project Contractor

Job
Number
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W
at

er

LegendDescription
Depth

(m)
(Thickness)

Depth
(m)

Level
(mOD)Sample / Tests

1:20 BL 41788.PLT04

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

41788

PLT04
Number

95.20

23/10/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved
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Trial Pit

DimensionsExcavation Method

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Figure No.

13t. Tracked excavator
1.00m x 1.00m x 2.00m

(0.20)
MADE GROUND: Concrete.

95.00   0.20

(0.80)

MADE GROUND: Dark grey, angular to subangular, fine to 
coarse GRAVEL including limestone.

Below 0.70m: occasional brick, metal and ash.

94.20   1.00

(1.00)

Stiff, brown, slightly sandy, slightly gravelly CLAY. Gravel is 
subangular to subrounded, fine to coarse including 
sandstone, siltstone and quartzite.

93.20   2.00
Complete at 2.00m

Elevation estimated from site survey plan.

0.20-1.00 B1

1.00-2.00 B2
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In Situ Permeability Type

Location

Ground Level (mOD)

Dates

Site

Client

Project Contractor

Borehole
Number

Job
Number

Sheet

Remarks

Test No.

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

BH101

41788
95.20

26/10/2015-
28/10/2015

Key: bgl = Below Ground Level  btoc = Below Top of Casing

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Falling Head 1

Height of casing above ground level: 0.70 m

Depth to Base of Borehole: 8.60 m bgl

Depth to Base of Casing: 7.10 m bgl

Depth to equilibrium water level: 8.60 m btoc

Test Length L: 1.50 m

Diameter of Test Length D: 0.20 m

Area of Test Section: 0.0314 m2

Intake Factor F: 3.0589
(after condition C, figure 6, BS 5930)

PERMEABILITY (after Hvorslev, 1951)

General Approach

H1 selected at t= 8.54 mins (=t1 = 60.6 secs)

H2 selected at t= 7.913 mins (=t2 = 2699.4 secs)

k = 2.97E-07 ms-1

Elapsed
time

(mins)

Depth to
water

(m btoc)

Head of
Water, H

(m)

Ht
/

Ho

0.0 0.000 8.600 1.000
1.0 0.040 8.560 0.995
2.0 0.050 8.550 0.994
3.0 0.070 8.530 0.992
4.0 0.100 8.500 0.988
5.0 0.110 8.490 0.987
10.0 0.220 8.380 0.974
15.0 0.270 8.330 0.969
20.0 0.350 8.250 0.959
30.0 0.470 8.130 0.945
45.0 0.630 7.970 0.927
60.0 0.840 7.760 0.902

0 7.5 15 22.5 30 37.5 45 52.5 60
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Elapsed time (mins)
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m

)

Borehole dry.
Water level assumed for calculation.
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In Situ Permeability Type

Location

Ground Level (mOD)

Dates

Site

Client

Project Contractor

Borehole
Number

Job
Number

Sheet

Remarks

Test No.

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

BH102

41788
95.20

21/10/2015-
23/10/2015

Key: bgl = Below Ground Level  btoc = Below Top of Casing

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Falling Head 1

Height of casing above ground level: 0.50 m

Depth to Base of Borehole: 6.00 m bgl

Depth to Base of Casing: 5.50 m bgl

Depth to equilibrium water level: 6.00 m btoc

Test Length L: 0.50 m

Diameter of Test Length D: 0.20 m

Area of Test Section: 0.0314 m2

Intake Factor F: 1.9072
(after condition D, figure 6, BS 5930)

PERMEABILITY (after Hvorslev, 1951)

General Approach

H1 selected at t= 3.16 mins (=t1 = 32.4 secs)

H2 selected at t= 0.774 mins (=t2 = 606 secs)

k = 4.04E-05 ms-1

Elapsed
time

(mins)

Depth to
water

(m btoc)

Head of
Water, H

(m)

Ht
/

Ho

0.0 0.000 6.000 1.000
0.5 2.830 3.170 0.528
1.0 3.020 2.980 0.497
2.0 3.600 2.400 0.400
3.0 3.900 2.100 0.350
4.0 4.270 1.730 0.288
5.0 4.500 1.500 0.250
6.0 4.730 1.270 0.212
7.0 4.900 1.100 0.183
8.0 4.930 1.070 0.178
9.0 5.110 0.890 0.148
10.0 5.250 0.750 0.125
15.0 5.340 0.660 0.110
20.0 5.500 0.500 0.083

0 2.5 5 7.5 10 12.5 15 17.5 20
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1.0

Elapsed time (mins)
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)

Borehole dry.
Water level assumed for calculation.
Borehole collapsed back to 5.50m during test.
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In Situ Permeability Type

Location

Ground Level (mOD)

Dates

Site

Client

Project Contractor

Borehole
Number

Job
Number

Sheet

Remarks

Test No.

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

BH103

41788
95.20

28/10/2015-
30/10/2015

Key: bgl = Below Ground Level  btoc = Below Top of Casing

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Falling Head 1

Height of casing above ground level: 0.80 m

Depth to Base of Borehole: 10.90 m bgl

Depth to Base of Casing: 9.90 m bgl

Depth to equilibrium water level: 10.90 m btoc

Test Length L: 1.00 m

Diameter of Test Length D: 0.20 m

Area of Test Section: 0.0314 m2

Intake Factor F: 2.7171
(after condition D, figure 6, BS 5930)

PERMEABILITY (after Hvorslev, 1951)

General Approach

H1 selected at t= 10.11 mins (=t1 = 121.2 secs)

H2 selected at t= 7.66 mins (=t2 = 1203.6 secs)

k = 2.96E-06 ms-1

Elapsed
time

(mins)

Depth to
water

(m btoc)

Head of
Water, H

(m)

Ht
/

Ho

0.0 0.000 10.900 1.000
1.0 0.340 10.560 0.969
2.0 0.790 10.110 0.928
3.0 1.210 9.690 0.889
4.0 1.450 9.450 0.867
5.0 1.590 9.310 0.854
10.0 2.450 8.450 0.775
15.0 2.800 8.100 0.743
20.0 3.200 7.700 0.706
30.0 3.400 7.500 0.688
45.0 4.470 6.430 0.590
60.0 5.650 5.250 0.482

0 7.5 15 22.5 30 37.5 45 52.5 60
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5.9

Elapsed time (mins)
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)

Borehole dry.
Water level assumed for calculation.
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In Situ Permeability Type

Location

Ground Level (mOD)

Dates

Site

Client

Project Contractor

Borehole
Number

Job
Number

Sheet

Remarks

Test No.

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

BH104

41788
94.80

26/10/2015-
27/10/2015

Key: bgl = Below Ground Level  btoc = Below Top of Casing

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Falling Head 1

Height of casing above ground level: 1.00 m

Depth to Base of Borehole: 7.00 m bgl

Depth to Base of Casing: 6.50 m bgl

Depth to equilibrium water level: 7.00 m btoc

Test Length L: 0.50 m

Diameter of Test Length D: 0.20 m

Area of Test Section: 0.0314 m2

Intake Factor F: 1.9072
(after condition D, figure 6, BS 5930)

PERMEABILITY (after Hvorslev, 1951)

General Approach

H1 selected at t= 6.82 mins (=t1 = 61.8 secs)

H2 selected at t= 6.223 mins (=t2 = 2110.2 secs)

k = 7.37E-07 ms-1

Elapsed
time

(mins)

Depth to
water

(m btoc)

Head of
Water, H

(m)

Ht
/

Ho

0.0 0.000 7.000 1.000
0.5 0.110 6.890 0.984
1.0 0.170 6.830 0.976
1.5 0.210 6.790 0.970
2.0 0.240 6.760 0.966
2.5 0.270 6.730 0.961
3.0 0.290 6.710 0.959
3.5 0.310 6.690 0.956
4.0 0.330 6.670 0.953
4.5 0.350 6.650 0.950
5.0 0.360 6.640 0.949
6.0 0.380 6.620 0.946
7.0 0.400 6.600 0.943
8.0 0.420 6.580 0.940
9.0 0.440 6.560 0.937
10.0 0.460 6.540 0.934
15.0 0.530 6.470 0.924
20.0 0.600 6.400 0.914
25.0 0.660 6.340 0.906
30.0 0.720 6.280 0.897
35.0 0.760 6.240 0.891
40.0 0.860 6.140 0.877
45.0 0.970 6.030 0.861
50.0 1.040 5.960 0.851
55.0 1.090 5.910 0.844
60.0 1.120 5.880 0.840

0 7.5 15 22.5 30 37.5 45 52.5 60
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Borehole dry.
Water level assumed for calculation.
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In Situ Permeability Type

Location

Ground Level (mOD)

Dates

Site

Client

Project Contractor

Borehole
Number

Job
Number

Sheet

Remarks

Test No.

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

BH105

41788
95.00

20/10/2015

Key: bgl = Below Ground Level  btoc = Below Top of Casing

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Falling Head 1

Height of casing above ground level: 1.00 m

Depth to Base of Borehole: 8.80 m bgl

Depth to Base of Casing: 8.20 m bgl

Depth to equilibrium water level: 8.80 m btoc

Test Length L: 0.60 m

Diameter of Test Length D: 0.20 m

Area of Test Section: 0.0314 m2

Intake Factor F: 2.0731
(after condition D, figure 6, BS 5930)

PERMEABILITY (after Hvorslev, 1951)

General Approach

H1 selected at t= 8.67 mins (=t1 = 60.6 secs)

H2 selected at t= 7.057 mins (=t2 = 2704.8 secs)

k = 1.18E-06 ms-1

Elapsed
time

(mins)

Depth to
water

(m btoc)

Head of
Water, H

(m)

Ht
/

Ho

0.0 0.000 8.800 1.000
1.0 0.100 8.700 0.989
2.0 0.170 8.630 0.981
3.0 0.210 8.590 0.976
4.0 0.250 8.550 0.972
5.0 0.300 8.500 0.966
10.0 0.570 8.230 0.935
15.0 0.810 7.990 0.908
20.0 1.200 7.600 0.864
30.0 1.500 7.300 0.830
45.0 1.730 7.070 0.803
60.0 2.100 6.700 0.761
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Borehole dry.
Water level assumed for calculation.
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In Situ Permeability Type

Location

Ground Level (mOD)

Dates

Site

Client

Project Contractor

Borehole
Number

Job
Number

Sheet

Remarks

Test No.

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

BH106

41788
95.70

19/10/2015

Key: bgl = Below Ground Level  btoc = Below Top of Casing

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Falling Head 1

Height of casing above ground level: 0.20 m

Depth to Base of Borehole: 4.70 m bgl

Depth to Base of Casing: 3.00 m bgl

Depth to equilibrium water level: 4.70 m btoc

Test Length L: 1.70 m

Diameter of Test Length D: 0.15 m

Area of Test Section: 0.0177 m2

Intake Factor F: 3.4204
(after condition D, figure 6, BS 5930)

PERMEABILITY (after Hvorslev, 1951)

General Approach

H1 selected at t= 4.51 mins (=t1 = 60.6 secs)

H2 selected at t= 2.457 mins (=t2 = 905.4 secs)

k = 3.71E-06 ms-1

Elapsed
time

(mins)

Depth to
water

(m btoc)

Head of
Water, H

(m)

Ht
/

Ho

0.0 0.000 4.700 1.000
1.0 0.180 4.520 0.962
2.0 0.230 4.470 0.951
3.0 0.310 4.390 0.934
4.0 0.420 4.280 0.911
5.0 0.500 4.200 0.894
10.0 1.315 3.385 0.720
15.0 2.250 2.450 0.521
20.0 2.315 2.385 0.507
30.0 2.400 2.300 0.489
45.0 2.535 2.165 0.461
60.0 2.555 2.145 0.456

0 7.5 15 22.5 30 37.5 45 52.5 60
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Borehole dry.
Water level assumed for calculation.
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In Situ Permeability Type

Location

Ground Level (mOD)

Dates

Site

Client

Project Contractor

Borehole
Number

Job
Number

Sheet

Remarks

Test No.

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

BH107

41788
95.90

20/10/2015

Key: bgl = Below Ground Level  btoc = Below Top of Casing

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Falling Head 1

Height of casing above ground level: 0.30 m

Depth to Base of Borehole: 4.50 m bgl

Depth to Base of Casing: 3.00 m bgl

Depth to equilibrium water level: 4.50 m btoc

Test Length L: 1.50 m

Diameter of Test Length D: 0.15 m

Area of Test Section: 0.0177 m2

Intake Factor F: 3.1435
(after condition D, figure 6, BS 5930)

PERMEABILITY (after Hvorslev, 1951)

Basic Time Lag Analysis

The value T when Ht/Ho = 0.37 is the basic time lag, T

T = 22.35

k = 4.19E-06 ms-1

Elapsed
time

(mins)

Depth to
water

(m btoc)

Head of
Water, H

(m)

Ht
/

Ho

0.0 0.000 4.500 1.000
1.0 0.100 4.400 0.978
2.0 0.300 4.200 0.933
3.0 0.500 4.000 0.889
4.0 0.650 3.850 0.856
5.0 0.700 3.800 0.844
10.0 1.350 3.150 0.700
15.0 2.300 2.200 0.489
20.0 2.800 1.700 0.378
30.0 2.950 1.550 0.344
45.0 3.050 1.450 0.322
60.0 3.100 1.400 0.311

0 7.5 15 22.5 30 37.5 45 52.5 60

0.40

0.50

0.60

0.70

0.80

0.90

Elapsed time (mins)

H
t/

H
o

Borehole dry.
Water level assumed for calculation.
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In Situ Permeability Type

Location

Ground Level (mOD)

Dates

Site

Client

Project Contractor

Borehole
Number

Job
Number

Sheet

Remarks

Test No.

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

BH04 HIST

41788
96.00

06/11/2014

Key: bgl = Below Ground Level  btoc = Below Top of Casing

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Falling Head 1

Height of casing above ground level: 0.00 m

Depth to Base of Borehole: 9.00 m bgl

Depth to Base of Casing: 6.00 m bgl

Depth to equilibrium water level: 0.40 m btoc

Test Length L: 3.00 m

Diameter of Test Length D: 0.15 m

Area of Test Section: 0.0177 m2

Intake Factor F: 5.1090
(after condition D, figure 6, BS 5930)

PERMEABILITY (after Hvorslev, 1951)

Basic Time Lag Analysis

The value T when Ht/Ho = 0.37 is the basic time lag, T

T = 

k = ms-1

Elapsed
time

(mins)

Depth to
water

(m btoc)

Head of
Water, H

(m)

Ht
/

Ho

0.0 0.000 0.400 1.000
1.0 0.000 0.400 1.000
5.0 0.000 0.400 1.000
10.0 0.000 0.400 1.000
20.0 0.000 0.400 1.000
30.0 0.000 0.400 1.000

0 3.8 7.5 11.3 15 18.8 22.5 26.3 30
0.100.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

Elapsed time (mins)

H
t/

H
o

No fall in water level.
Permeability not calculated.

1/4



In Situ Permeability Type

Location

Ground Level (mOD)

Dates

Site

Client

Project Contractor

Borehole
Number

Job
Number

Sheet

Remarks

Test No.

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

BH05 HIST

41788
96.00

10/11/2014

Key: bgl = Below Ground Level  btoc = Below Top of Casing

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Falling Head 1

Height of casing above ground level: 0.00 m

Depth to Base of Borehole: 10.00 m bgl

Depth to Base of Casing: 5.00 m bgl

Depth to equilibrium water level: 3.54 m btoc

Test Length L: 5.00 m

Diameter of Test Length D: 0.15 m

Area of Test Section: 0.0177 m2

Intake Factor F: 7.4801
(after condition D, figure 6, BS 5930)

PERMEABILITY (after Hvorslev, 1951)

Basic Time Lag Analysis

The value T when Ht/Ho = 0.37 is the basic time lag, T

T = 7.44

k = 5.29E-06 ms-1

Elapsed
time

(mins)

Depth to
water

(m btoc)

Head of
Water, H

(m)

Ht
/

Ho

0.0 0.000 3.540 1.000
10.0 3.000 0.540 0.153
15.0 3.300 0.240 0.068
20.0 3.400 0.140 0.040
25.0 3.460 0.080 0.023
30.0 3.500 0.040 0.011
38.0 3.540 0.000 0.000

0 4.8 9.5 14.3 19 23.8 28.5 33.3 38
0.100.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

Elapsed time (mins)

H
t/

H
o

2/4



In Situ Permeability Type

Location

Ground Level (mOD)

Dates

Site

Client

Project Contractor

Borehole
Number

Job
Number

Sheet

Remarks

Test No.

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

BH05 HIST

41788
96.00

10/11/2014

Key: bgl = Below Ground Level  btoc = Below Top of Casing

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Falling Head 2

Height of casing above ground level: 0.00 m

Depth to Base of Borehole: 10.00 m bgl

Depth to Base of Casing: 5.00 m bgl

Depth to equilibrium water level: 3.54 m btoc

Test Length L: 5.00 m

Diameter of Test Length D: 0.15 m

Area of Test Section: 0.0177 m2

Intake Factor F: 7.4801
(after condition D, figure 6, BS 5930)

PERMEABILITY (after Hvorslev, 1951)

Basic Time Lag Analysis

The value T when Ht/Ho = 0.37 is the basic time lag, T

T = 3.23

k = 1.22E-05 ms-1

Elapsed
time

(mins)

Depth to
water

(m btoc)

Head of
Water, H

(m)

Ht
/

Ho

0.0 0.000 3.540 1.000
0.5 0.820 2.720 0.768
1.0 1.190 2.350 0.664
2.0 1.810 1.730 0.489
3.0 2.180 1.360 0.384
4.0 2.400 1.140 0.322
5.0 2.640 0.900 0.254
6.0 2.810 0.730 0.206
7.0 2.940 0.600 0.169
8.0 3.020 0.520 0.147
9.0 3.110 0.430 0.121
10.0 3.170 0.370 0.105
15.0 3.360 0.180 0.051
20.0 3.440 0.100 0.028
25.0 3.480 0.060 0.017
30.0 3.510 0.030 0.008
31.1 3.540 0.000 0.000

0 3.9 7.8 11.8 15.7 19.6 23.5 27.4
0.100.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

Elapsed time (mins)

H
t/

H
o

3/4



In Situ Permeability Type

Location

Ground Level (mOD)

Dates

Site

Client

Project Contractor

Borehole
Number

Job
Number

Sheet

Remarks

Test No.

Eastern Command & Custody Facility

Police & Crime Commissioner for North Wales

Galliford Try

BH05 HIST

41788
96.00

10/11/2014

Key: bgl = Below Ground Level  btoc = Below Top of Casing

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Falling Head 3

Height of casing above ground level: 0.00 m

Depth to Base of Borehole: 10.00 m bgl

Depth to Base of Casing: 5.00 m bgl

Depth to equilibrium water level: 3.54 m btoc

Test Length L: 5.00 m

Diameter of Test Length D: 0.15 m

Area of Test Section: 0.0177 m2

Intake Factor F: 7.4801
(after condition D, figure 6, BS 5930)

PERMEABILITY (after Hvorslev, 1951)

Basic Time Lag Analysis

The value T when Ht/Ho = 0.37 is the basic time lag, T

T = 3.79

k = 1.04E-05 ms-1

Elapsed
time

(mins)

Depth to
water

(m btoc)

Head of
Water, H

(m)

Ht
/

Ho

0.0 0.000 3.540 1.000
0.5 0.720 2.820 0.797
1.0 1.190 2.350 0.664
2.0 1.650 1.890 0.534
3.0 2.000 1.540 0.435
4.0 2.290 1.250 0.353
5.0 2.500 1.040 0.294
6.0 2.650 0.890 0.251
7.0 2.790 0.750 0.212
8.0 2.900 0.640 0.181
9.0 3.000 0.540 0.153
10.0 3.080 0.460 0.130
15.0 3.300 0.240 0.068
20.0 3.410 0.130 0.037
25.0 3.460 0.080 0.023
30.0 3.490 0.050 0.014
40.0 3.520 0.020 0.006
42.5 3.540 0.000 0.000

0 5.3 10.6 16.0 21.3 26.6 31.9 37.2
0.100.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

Elapsed time (mins)

H
t/

H
o
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Gas Monitoring Records 
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Appendix C 

Tabulated Gas Monitoring Data 
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Appendix D 

Modelling Data Input Sheet 

 

 

 

 

 

 

 

 

 

 

 

 

 



Assessment of Advection Flow and Associated Risks to Proposed Development

Vertical gas migration by advection 
Approach from Local Authority Guide to Ground Gas

Gas flow vertically 
through ground - Plant 

room (or similar)

Gas flow vertically 
through ground - 

Main Building

KDarcy of soil migration pathway 1.00E-07 1.00E-07 m/s Based on Peat - 1 x 10 -7 m/s
Intrinsic permeability  Ki 1.02E-14 1.02E-14 m2 Intrinsic permeability  - KDarcy x 1.02 x 10 -7 

Unit weight of  methane 7.2 7.2 N/m3

Viscosity of methane 1.03E-05 1.03E-05  Ns/m2

Pressure within ground 5 5 Pa

Length of soil migration 
area

1 1 m

Width of gas migration area 1 1 m
Therefore area of migration , A 1 1 m2

Migration pathway depth 1 1 m

Methane concentration 85.9 85.9 %

0.69 0.69 Dimensionless

Q = flow of methane in m3/h through area A 1.53E-05 1.53E-05 m3/h x concentration
x methane concentration

Note this assumes that there are no changes to the chemical composition of the gas during migration (eg oxidation of methane).

1.53E-05 1.53E-05 m3/h/m2 

Equivalent borehole flow rate 0.15 0.15 l/h

Ventilation in building
1.53E-05 1.53E-05 m3/h/m2

Height of building 2.4 2.4 m Assume small room
Length of building 3 3 m Assume small room
Width of building 2 2 m Assume small room
Ventilation rate in building 1 1 Air change per hour SR3 Defaults for commercial land use

Equilibrium gas concentration in the building 6.38E-04 6.38E-04 %
0.00064 0.00064

Ignores presence of slab and any DPM / Gas membrane

Wrexham Police Station - Alluvium (Peat)

Assume stack effect inside building is driving force for vertical 
migration

Look at emission in 1m2 column of soil for vertical flow

Assume migration from upper 1m of Peat directly beneath building 
footprint - ignores any migration through the overlying Made 
Ground (conservative as ignores any oxidation processes)

Maximum likely surface emission rate of gas

Maximum methane concentration recorded in Alluvium / Peat

i= pressure gradient along migration route (as a fluid gradient) Fluid gradient = (gas pressure/unit 
weight)/length 

Vertical migration rate 

AiKi
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Appendix E 

Drawings 
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sara.brennan

Subject: FW: CL:AIRE Def. of Waste Code of Practice Declaration - 01/06/2018 11:04:59

Thank you for your recent submission of a Definition of Waste: Development Industry Code of Practice Declaration 
(DoW CoP). 
 
This Declaration will be submitted to the Environment Agency / Natural Resources Wales under the DoW CoP. 
 
You are reminded that if materials are not used in accordance with the Materials Management Plan or risk 
assessment or if it is discovered that materials were not suitable for use, were used in excessive quantity or in such a 
manner as to harm human health or pollute the environment, the Environment Agency / Natural Resources Wales 
may conclude that those materials were discarded and were waste. 
 
You are also reminded that a Verification Report must be prepared on completion of the work as set out in the 
Remediation Strategy / Design Statement covering the site. This Verification Report must be provided to the 
Environment Agency / Natural Resources Wales upon request. 
 
This acknowledgement email relates to the following Declaration

Timestamp 01/06/2018 11:04:59 

Qualified Person Name David Howes 

Qualified Person Number QP288 

1. This Declaration relates to - Site of Origin - Route A: Land affected by contamination or suspected of being 
affected by contamination. 

2. Proposed Volumes 6,450 

3a. Site of origin - name of site 
owner, address & contact details 

Liz Bryan, North Wales Police, Wrexham Police Station, Tel 01745 588434 

3b. Site of origin - site name & 
address 

Site of Former Sharp Precision Warehouse, Llay Industrial Estate, Wrexham, 
LL12 0PB 

3c. Site of origin - developer 
name, address & contact details 

Graham Ford, Galliford Try Building – North West 
Crab Lane, Fearnhead, Warrington, Cheshire, WA2 0XR 
Email: graham.ford@gallifordtry.co.uk 
Tel: 07483 341328 

4a. Donor Site - developer name, 
address & contact details 

 

4b. Donor Site - site name & 
address 

 

4c. Receiver Site - developer 
name, address & contact details 
4d. Receiver Site - site name & 
address 

 

5a. Soil Treatment Facility / Hub 
site owner / operator - name, 
address & contact details 

 

5b. EA / NRW Permit number for 
Mobile Treatment Plant or Fixed 
Soil Treatment site 
5c. Donor site - developer name, 
address & contact details 

 

5d. Donor site - name & address 
 



5e. Receiver site - developer 
name, address & contact details 
5f. Receiver site name and 
address 
6a. Local Authority name, address Wrexham County Borough Council 

Environment and Planning Department 
Ruthin Road 
Wrexham 
LL13 7TU 

6b. Local Authority - name and 
contact details: 

Angela Guy 
Contaminated Land Officer – Environmental Protection 
Tel: 01978 297433 
Email: Angela.Guy@wrexham.gov.uk  

6c. Environment Agency / Natural 
Resources Wales local office 
address & contact details 

Natural Resource Wales, Chester Road, Buckley, CH7 3AJ 
Elaine Wort 
Technical Officer, Geoscience 
Tel: 0300 065 3828 
elaine.wort@naturalresourceswales.gov.uk 

7. How will payment be made Credit card by phone - please call 01844 296 112 between 10:00 & 13:30 

8. Who will pay the Declaration 
fee?

Sara Brennan, Senior Geo-Environmental Consultant, WYG, Quay West at 
MediaCityUK, Trafford Wharf Road, Trafford Park, Manchester, M17 1HH 

9. Email address of person 
identified in Q8 

sara.brennan@wyg.com 

10. Terms & Conditions Person identified in Q8 has read and agreed to the Terms & Conditions. 

11. Please provide a purchase 
order number 

NR 

12a. I confirm that - I satisfy the Qualified Person requirements set out in Appendix 6 of the 
Definition of Waste: Development Industry Code of Practice to complete this 
Declaration. I have reviewed the Materials Management Plan for the above 
project. I have reviewed the risk assessment. I have reviewed the Remediation 
Strategy/Design Statement covering the above site. I have requested 
correspondence / documentation relating to the development and how that 
relates to the use of materials. 

12b. Please provide a reference 
for the Materials Management 
Plan 

WYG, MMP (Revision 1: Updated Masterplan), 23 May 2018 

12c. Please provide a reference 
for the Risk Assessment 

Included in Remediation Strategy, 12d. 

12d. Please provide a reference 
for the Remediation Strategy or 
Design Statement documents. 

WYG, November 2016. Wrexham Custody Facility: Remediation Strategy. Ref. 
A098075-RS-V2 

12e. Please provide a reference 
for the Verification Plan and 
identify the individual / 
organisation (and contact details) 
with responsibility for producing 
the Verification Report 

Included in Remediation Strategy, 12d 
 
Sara Brennan, Senior Geo-Environmental Consultant, WYG, Quay West at 
MediaCityUK, Trafford Wharf Road, Trafford Park, Manchester, M17 1HH. 
Sara.brennan@wyg.com Tel: +44 161 874 4687 

12f. Please provide an estimated 
production date for the 
Verification Report. 

31/08/2018 

12g. Please reference other 
supporting documents as 
required in the MMP. 

WYG, April 2017. Structural Specification, Wrexham Custody Suite. Ref. 
A095257. 
Capita Property and Infrastructure Ltd. May 2018. Llay Industrial Estate & 
Former Sharp Site. Ecological Assessment for BREEAM. 
Drawing No. A098075-MAN-N-01 – Site Location Plan 
Landscape masterplan – WXM-L-TP-DR-GA-04-001 
Cut and Fill / Mound Volume Drawing, Galliford Try 

13a. I confirm that I have reviewed 
the following correspondence / 
documentation relating to the 

a) The Local Authority, b) Environment Agency / NRW 



development and how that relates 
to the use of materials from: 
13b. Please reference the 
correspondence with the Local 
Authority. 

Email, A Guy, Contaminated Land Officer – Environmental Protection. 21 Nov 
2016. Approval of Remediation Strategy. Ref. P/2016/0990 

13c. Please reference the 
correspondence with the EA / 
NRW. 

G Thomas, Natural Resources Wales. I am advised that there was 
correspondence between the NRW Technical Officer, Geoscience, and 
Planning Liaison, resulting in the NRW notification of no further interest in 
contaminated land aspects. (This was also noted in an earlier Declaration 
applicable to this site for other material, Declaration Receipt 23/03/2017 
16:16:07 

13d. Please reference the 
correspondence with other 
relevant regulatory bodies

 

14a. I have reviewed the planning 
consent including planning 
conditions 

LLA P/2015/0583 

14b. I have reviewed 
correspondence concerning the 
planning consent regarding the 
development from 

a) The Local Authority , b) Environment Agency / NRW, d) Planning consent 
not required 

14c. Please list correspondence 
reviewed in 15. 

Email, G Thomas, Environment Agency, Planning Liaison. 09 March 2016. 
Ref. CAS-16184-X3S9. Notification of no regulatory interest in discharge of 
Planning Condition 3, Contamination 

15. If planning consent is not 
required please explain why 

(Revised layout under NMA submission - Verified by telecom, C Menzies, 
Galliford Try that Planning Authority has indicated no objection to change) 

16. I confirm that the MMP 
contains the information 
required:- 

The risk assessment assesses human health and environmental risks in 
relation to the proposed uses of all the materials in the MMP. The risk 
assessment concludes that the objectives of preventing harm to human health 
and pollution of the environment will be met if materials are used in the 
proposed manner., The Local Authority, the Environment Agency / Natural 
Resources Wales and other relevant environmental regulatory bodies have not 
objected to the proposed development / land remediation on the basis that the 
use of any material is likely to cause harm to human health or pollution of the 
environment. [This confirmation should be given regardless of whether 
planning consent is required for the activity. Also see paragraph 3.37 of the 
CoP.]., The EA/NRW have not objected to the reuse of materials on the 
grounds that it a.) constitutes a waste management operation or b.) has had a 
previous application for an environmental permit for waste recovery refused 
(on the grounds that the project represents waste disposal)., The project or 
phase to which this Declaration applies has not yet commenced; this is not a 
retrospective application of the DoW CoP., The project does not involve land-
spreading / agricultural re-profiling. 
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Cerys Jones

From: Matthew Phillips
Sent: 21 November 2016 12:59
To: planning_admin
Subject: FW: P/2016/0990

Public Protection response

From: Angela Guy  
Sent: 21 November 2016 12:51 
To: Matthew Phillips 
Subject: RE: P/2016/0990 

Matthew

Thank you for forwarding the revised Remediation Strategy. I can confirm that it addresses the queries raised and
can now recommend that condition 3 is discharged.

Regards Angela

Ms Angela Guy
Contaminated Land Officer Environmental Protection
Swyddog Tir wedi ei Halogi Diogelu'r Amgylchedd

01978 297433
Environment and Planning Department, Ruthin Road, Wrexham  LL13 7TU 
Adran Amgylchedd a Chynllunio, Ffordd Rhuthun, Wrecsam  LL13 7TU
wrexham.gov.uk | wrecsam.gov.uk
twitter.com/wrexhamcbc | twitter.com/cbswrecsam

  facebook.com/wrexhamcouncil | facebook.com/cyngorwrecsam

“Parcio AM DDIM ym mhob maes parcio canol y dref y cyngor yn ystod mis Rhagfyr. Gobeithiwn y 
byddwch yn manteisio ar hyn ac  ymweld â chanol y dref i wneud eich siopa Nadolig.” 

“FREE parking in all council town centre car parks during December.  We hope you will take this 
opportunity to visit the town centre to do your Christmas shopping.” 

From: Matthew Phillips  
Sent: 18 November 2016 09:49 
To: Angela Guy 
Subject: P/2016/0990 

Angela,

Please find attached an updated remediation strategy submitted in respect of the above application.

Regards

Matthew Phillips
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Planning Control Lead/Arweinydd Rheoli Cynllunio
Environment and Planning/Amgylchedd a Chynllunio
Wrexham County Borough Council/Cyngor Bwrdeistref Sirol Wrecsam
Telephone/Ffôn: 01978 298780



sara.brennan

From: Angela Guy <Angela.Guy@wrexham.gov.uk>
Sent: 19 June 2017 10:17
To: sara.hegewald
Subject: RE: Wrexham Custody Facility (2015/0583)

 



 

  



 
Rydym yn croesawu gohebiaeth yn Gymraeg. Byddwn yn ymateb i unrhyw ohebiaeth yn Gymraeg ac ni 
fydd hyn yn arwain at unrhyw oedi.  
 
Ewch i weld - mi fedrwch chi dalu, rhoi gwybod, gwneud cais, dweud eich dweud, a dod o hyd i wybodaeth 
ar-lein yn www.wrecsam.gov.uk. Arbedwch bapur - meddyliwch cyn argraffu!  
 
Mae'r neges e-bost hon ac unrhyw atodiadau wedi eu bwriadu ar gyfer yr unigolyn neu?r sefydliad y?i 
cyfeirir atynt yn unig. Am yr amodau llawn yngl?n ? chynnwys a defnyddio?r neges e-bost hon, ac unrhyw 
atodiadau, cyfeiriwch at www.wrecsam.gov.uk/top_navigation/disclaimersw.htm  
 
We welcome correspondence in Welsh. We will respond to any correspondence in Welsh and this will not 
lead to any delay.  
 
Take a look - you can pay, report, request, have your say and find information online at 
www.wrexham.gov.uk. Save paper - think before you print!  
 
This e-mail message and any attachments are intended solely for the individual or organisation to whom it is 
addressed. For full conditions in relation to content and use of this e-mail message and any attachments, 
please refer to www.wrexham.gov.uk/top_navigation/disclaimers.htm      

  



sara.brennan

From: Angela Guy <Angela.Guy@wrexham.gov.uk>
Sent: 19 June 2017 11:05
To: sara.hegewald
Cc: kathryn.ellis
Subject: RE: Wrexham Custody Facility (2015/0583)

•         

•         

 



          

          

          

          

By products from 
industrial processes. 
Mechanically screened and 
sorted demolition wastes. 
 
Additional testing to that in TABLE 3 will be required 
to determine the suitability of these materials for 
specific uses prior to CLO/EHO acceptance for import. 
This is likely to include leachability testing in line with 
WAC testing or Remedial Targets Methodology 
Appendix B Leachate testing.

Ms Angela Guy



 

  01978 298771

Environment and Planning Department, 16 Lord Street, Wrexham  LL11 1LG 

Adran Amgylchedd a Chynllunio, 16 Stryt yr Arglwydd, Wrecsam  LL11 1LG 

wrexham.gov.uk | wrecsam.gov.uk

twitter.com/wrexhamcbc | twitter.com/cbswrecsam

  facebook.com/wrexhamcouncil | facebook.com/cyngorwrecsam 
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Yes 

No 

Take skip to 
demolition site 

Building is stripped 
and knocked down

The waste to be removed 
from site is placed into the 
skip be PPO personnel. 

Driver collects skip and 
inspects for non-conforming 

waste types 

Site informs the 
WTS the skip is 

full 

Return the 
skip to the 

WTS 

Remove items and 
leave on site 

Waste 
acceptable

? 

No 

Vehicle 
arrives at the 

wts 

Vehicle inspected and directed to 
the correct tipping area for the 

waste type 

Vehicle tips 
up waste 

Tipped waste 
inspected by yard 

workers 

Waste 
acceptable

Waste formally 
accepted at site and 

processed 

Non-conforming waste 
removed for quarantine. 

Environment Agency 
informed 

Non-conforming waste 
inspected by manager 

Waste taken 
to licenced 

facility 

Waste 
returned to 
customer 

Permitted waste formally 
accepted at site and 

processed 

3rd party signs 
contract to bring 
skips to site. The 

contract contains a 
permitted waste list 

3rd party brings 
skip to site 

Skip and WTN 
inspected by 
manager as 
chart below 
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Obtain information on source of waste to assess  
potential variability 

Acceptance Criteria Applied 

START 

Weigh and categorise 

Re-inspect for compliance to acceptance criteria 

Allocate to appropriate stock area 

Feed stock segregated by type: concrete,  
brick, asphalt and granular 

Crush and / or screen 

Re-screen 
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By products from 
industrial processes. 



Mechanically screened and 
sorted demolition wastes. 
 
Additional testing to that in TABLE 3 will be required 
to determine the suitability of these materials for 
specific uses prior to CLO/EHO acceptance for import. 
This is likely to include leachability testing in line with 
WAC testing or Remedial Targets Methodology 
Appendix B Leachate testing.
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By products from 
industrial processes. 
Mechanically screened and 
sorted demolition wastes. 
 
Additional testing to that in TABLE 3 will be required 
to determine the suitability of these materials for 
specific uses prior to CLO/EHO acceptance for import. 
This is likely to include leachability testing in line with 
WAC testing or Remedial Targets Methodology 
Appendix B Leachate testing.

Ms Angela Guy
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Rydym yn croesawu gohebiaeth yn Gymraeg.  
Byddwn yn ymateb i unrhyw ohebiaeth yn Gymraeg ac ni fydd hyn yn arwain at unrhyw oedi. 

We welcome correspondence in Welsh.  
We will respond to any correspondence in Welsh and this will not lead to any delay. 

Pennaeth yr Amgylchedd a Chynllunio/Head of Environment and Planning 
Lawrence Isted

Ffordd Rhuthun, Wrecsam  LL13 7TU 
Ruthin Road, Wrexham  LL13 7TU 
Ffôn/Tel: 01978 298989  BT Text Phone: 01978 292067  
www.wrecsam.gov.uk  www.wrexham.gov.uk   

Sara Hegewald 
WYG  
Quay West at MediaCityUK 
Trafford Wharf Road 
Trafford Park 
Manchester 
M17 1HH

Eich Cyf/Your Ref  A098075 
Ein Cyf/Our Ref P/2015/0583 
Dyddiad/Date 26 October 2016 
Gofynner am/Ask for Angela Guy 
Rhif Union/Direct Dial 
E-bost/E-mail 

01978 297433 
angela.guy@wrexham.gov.uk 

  
  

SENT BY EMAIL ONLY 

Dear Sara 

P/2015/0583 WREXHAM CUSTODY FACILITY: REMEDIATION STRATEGY, 
SEPTEMBER 2016 

Thank you for providing a copy of the above report. As stated in my email dated 12 
October 2016, I understand the Planning Team have not yet received a formal 
submission for the discharge of condition 3, therefore the following comments on this 
report are provided for information only and do not mean that the requirements of the 
Condition has been met. Should you require any further advice in respect to the formal 
submission and discharge of the condition please contact Matthew Phillips.  

1. The second paragraph of Section 4.1.1 states that a damp proof membrane is 
suitable to mitigate the effects of radon, based upon BRE Report BR211 (2015) 
Radon: Protective measures for new buildings guidance. It then goes on to state 
“Gas protection measures for the proposed building will therefore comprise 
either the following Option 1…. Or Option 2…”. Neither of the options refer to a 
membrane therefore I interpret this as the damp proof membrane being the 
membrane that protects against methane and carbon dioxide gas ingress.  

However BR211 does not provide guidance on measures for methane, carbon 
dioxide and hydrocarbon vapours and reference should be made to the 
appropriate guidance such as BS8485:2015 (Table 7 states the membrane is 
required to be impervious to the relevant gases (i.e. methane and carbon 
dioxide)) and CIRIA VOC guidance (with regard to protection against the risk 
from hydrocarbon vapours).  

It is noted that Spilman Associates Ltd report in Appendix G does however 
reference this guidance but little if any mention is made of the verification being 
in compliance with CIRIA C735.  

Therefore final clarification on the type of gas protection membrane to be used is 
required and what verification will be undertaken. 



Rydym yn croesawu gohebiaeth yn Gymraeg.  
Byddwn yn ymateb i unrhyw ohebiaeth yn Gymraeg ac ni fydd hyn yn arwain at unrhyw oedi. 

We welcome correspondence in Welsh.  
We will respond to any correspondence in Welsh and this will not lead to any delay. 

2. As is stated, both of the two options proposed involve active measures which will 
therefore require long term maintenance programmes to be in place for the 
lifetime of the building. Therefore provision for this long term maintenance should 
be made and information supplied to the Council which will demonstrate that this 
provision is in place.  

3. In accordance with BS8485, the installation of the gas membrane should be by a 
qualified person. In addition reference has not been made to undertaking the 
installation in accordance with the manufacturers instructions, just that it will be 
done in general general accordance with BS8485. 

4. In 3.2.2 and 3.3.2 it is noted that some contamination has been observed 
however there is limited discussion about this in relation to the findings of the SI 
and therefore it is not clear what risk assessment has been undertaken of these 
areas. 

5. It is noted that a brief procedure for dealing with unexpected contamination is 
provided in section 4.1.3 and this is sufficient, in addtion to notifying the Council 
should any unforeseen contamination be found, the checks and records on this 
this matter should be detailed in the Verfication Report required to be submitted 
under Condition 4. 

6. It is noted that section 6.2 provides details of the proposed testing regime for 
exacvated and imported soils, this is not in accordance with the Councils 
adopted guidance, a copy of which is enclosed. 

7. There is a bund shown on the proposed development drawings, what is this for 
and what will be used to construct it? Depending on the response to these 
queries will depend on what requirements will be in place for verification 
purposes. 

8. Details of what measures were in place and used for the management of 
contaminated water (referred to in section 5.3) should be provided in the 
Verfication Report.   

Should you have any queries regarding this letter then please do not hesitate to contact 
me. 

Yours sincerely 

Angela Guy 
Contaminated Land Officer 

cc  Matthew Phillips, Planning Officer 
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To: sara.hegewald
Subject: RE: Wrexham Custody Facility (2015/0583)

Ms Angela Guy
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Rydym yn croesawu gohebiaeth yn Gymraeg. Byddwn yn ymateb i unrhyw ohebiaeth yn Gymraeg ac ni 
fydd hyn yn arwain at unrhyw oedi.  
 
Ewch i weld - mi fedrwch chi dalu, rhoi gwybod, gwneud cais, dweud eich dweud, a dod o hyd i wybodaeth 
ar-lein yn www.wrecsam.gov.uk. Arbedwch bapur - meddyliwch cyn argraffu!  
 
Mae'r neges e-bost hon ac unrhyw atodiadau wedi eu bwriadu ar gyfer yr unigolyn neu?r sefydliad y?i 
cyfeirir atynt yn unig. Am yr amodau llawn yngl?n ? chynnwys a defnyddio?r neges e-bost hon, ac unrhyw 
atodiadau, cyfeiriwch at www.wrecsam.gov.uk/top_navigation/disclaimersw.htm  
 
We welcome correspondence in Welsh. We will respond to any correspondence in Welsh and this will not 
lead to any delay.  
 
Take a look - you can pay, report, request, have your say and find information online at 
www.wrexham.gov.uk. Save paper - think before you print!  
 
This e-mail message and any attachments are intended solely for the individual or organisation to whom it is 
addressed. For full conditions in relation to content and use of this e-mail message and any attachments, 
please refer to www.wrexham.gov.uk/top_navigation/disclaimers.htm      
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Unit 3 Deeside Point

Zone 3

Deeside Industrial Park

Deeside

WYG

Attention :

Date :

Your reference :

Our reference :

Location :

Date samples received :

Status :

Issue :

Three samples were received for analysis on 1st July, 2017 of which three were scheduled for analysis.  Please find attached our Test Report which 
should be read with notes at the end of the report and should include all sections if reproduced. Interpretations and opinions are outside the scope 
of any accreditation, and all results relate only to samples supplied. �
All analysis is carried out on as received samples and reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected. 

Phil Sommerton BSc
Project Manager

A098075

Wrexham Custody Facility

1st July, 2017

Final report

Compiled By:

Test Report 17/11334 Batch 1

Sara Hegewald

10th July, 2017

1

Exova Jones Environmental

CH5 2UA

Tel:  +44 (0) 1244 833780

Fax:  +44 (0) 1244 833781

Quay West at MediaCityUK�
Trafford Wharf Road�
Trafford Park�
Manchester�
M17 1HH

Registered Address : Exova (UK) Ltd, Lochend Industrial Estate, Newbridge, Midlothian, EH28 8PL  

QF-PM 3.1.1 v16
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 1 of 11



Client Name: Report : Solid
Reference:
Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact:
JE Job No.: 17/11334

J E Sample No. 1-2 3-4 5-6

Sample ID SP11 SP12 SP13

Depth

COC No / misc

Containers V J V J V J

Sample Date 30/06/2017 30/06/2017 30/06/2017

Sample Type Soil Soil Soil

Batch Number 1 1 1

Date of Receipt 01/07/2017 01/07/2017 01/07/2017

Arsenic #M 6.8 6.8 7.6 <0.5 mg/kg TM30/PM15

Beryllium 1.0 0.9 1.1 <0.5 mg/kg TM30/PM15

Cadmium #M 0.2 0.2 0.1 <0.1 mg/kg TM30/PM15

Chromium #M 46.4 41.5 52.6 <0.5 mg/kg TM30/PM15

Copper #M 18 17 18 <1 mg/kg TM30/PM15

Lead #M 25 25 29 <5 mg/kg TM30/PM15

Mercury #M <0.1 <0.1 <0.1 <0.1 mg/kg TM30/PM15

Nickel #M 23.3 25.2 26.3 <0.7 mg/kg TM30/PM15

Selenium #M <1 <1 <1 <1 mg/kg TM30/PM15

Vanadium 26 25 31 <1 mg/kg TM30/PM15

Water Soluble Boron #M 0.6 0.6 0.7 <0.1 mg/kg TM74/PM32

Zinc #M 54 66 64 <5 mg/kg TM30/PM15

PAH MS

Naphthalene #M <0.04 <0.04 <0.04 <0.04 mg/kg TM4/PM8

Acenaphthylene <0.03 <0.03 <0.03 <0.03 mg/kg TM4/PM8

Acenaphthene #M <0.05 <0.05 <0.05 <0.05 mg/kg TM4/PM8

Fluorene #M <0.04 <0.04 <0.04 <0.04 mg/kg TM4/PM8

Phenanthrene #M 0.05 <0.03 <0.03 <0.03 mg/kg TM4/PM8

Anthracene # <0.04 <0.04 <0.04 <0.04 mg/kg TM4/PM8

Fluoranthene #M 0.04 <0.03 <0.03 <0.03 mg/kg TM4/PM8

Pyrene # <0.03 <0.03 <0.03 <0.03 mg/kg TM4/PM8

Benzo(a)anthracene # <0.06 <0.06 <0.06 <0.06 mg/kg TM4/PM8

Chrysene #M 0.02 <0.02 <0.02 <0.02 mg/kg TM4/PM8

Benzo(bk)fluoranthene #M <0.07 <0.07 <0.07 <0.07 mg/kg TM4/PM8

Benzo(a)pyrene # <0.04 <0.04 <0.04 <0.04 mg/kg TM4/PM8

Indeno(123cd)pyrene #M <0.04 <0.04 <0.04 <0.04 mg/kg TM4/PM8

Dibenzo(ah)anthracene # <0.04 <0.04 <0.04 <0.04 mg/kg TM4/PM8

Benzo(ghi)perylene # <0.04 <0.04 <0.04 <0.04 mg/kg TM4/PM8

PAH 16 Total <0.6 <0.6 <0.6 <0.6 mg/kg TM4/PM8

Benzo(b)fluoranthene <0.05 <0.05 <0.05 <0.05 mg/kg TM4/PM8

Benzo(k)fluoranthene <0.02 <0.02 <0.02 <0.02 mg/kg TM4/PM8

PAH Surrogate % Recovery 103 103 107 <0 % TM4/PM8

VOC TICs ND ND ND None TM15/PM10

Methyl Tertiary Butyl Ether #M <6 <6 <6 <6 ug/kg TM15/PM10

Benzene #M <5 <5 <5 <5 ug/kg TM15/PM10

Toluene #M <3 <3 <3 <3 ug/kg TM15/PM10

Ethylbenzene #M <3 <3 <3 <3 ug/kg TM15/PM10

p/m-Xylene #M <4 <4 <4 <4 ug/kg TM15/PM10

o-Xylene #M <4 <4 <4 <4 ug/kg TM15/PM10

Surrogate Recovery Toluene D8 97 95 97 <0 % TM15/PM10

Surrogate Recovery 4-Bromofluorobenzene 89 82 86 <0 % TM15/PM10

Wrexham Custody Facility
Sara Hegewald

Please see attached notes for all 
abbreviations and acronyms

LOD/LOR Units Method
No.

Exova Jones Environmental
WYG
A098075

QF-PM 3.1.2 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 2 of 11



Client Name: Report : Solid
Reference:
Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact:
JE Job No.: 17/11334

J E Sample No. 1-2 3-4 5-6

Sample ID SP11 SP12 SP13

Depth

COC No / misc

Containers V J V J V J

Sample Date 30/06/2017 30/06/2017 30/06/2017

Sample Type Soil Soil Soil

Batch Number 1 1 1

Date of Receipt 01/07/2017 01/07/2017 01/07/2017

TPH CWG

Aliphatics

>C5-C6 #M <0.1 <0.1 <0.1 <0.1 mg/kg TM36/PM12

>C6-C8 #M <0.1 <0.1 <0.1 <0.1 mg/kg TM36/PM12

>C8-C10 <0.1 <0.1 <0.1 <0.1 mg/kg TM36/PM12

>C10-C12 #M <0.2 <0.2 <0.2 <0.2 mg/kg TM5/PM16

>C12-C16 #M <4 <4 <4 <4 mg/kg TM5/PM16

>C16-C21 #M <7 <7 <7 <7 mg/kg TM5/PM16

>C21-C35 #M <7 <7 <7 <7 mg/kg TM5/PM16

>C35-C44 <7 <7 <7 <7 mg/kg TM5/PM16

Total aliphatics C5-44 <26 <26 <26 <26 mg/kg TM5/TM36/PM12/PM16

Aromatics

>C5-EC7 # <0.1 <0.1 <0.1 <0.1 mg/kg TM36/PM12

>EC7-EC8 # <0.1 <0.1 <0.1 <0.1 mg/kg TM36/PM12

>EC8-EC10 #M <0.1 <0.1 <0.1 <0.1 mg/kg TM36/PM12

>EC10-EC12 # <0.2 <0.2 <0.2 <0.2 mg/kg TM5/PM16

>EC12-EC16 # <4 <4 <4 <4 mg/kg TM5/PM16

>EC16-EC21 # <7 <7 <7 <7 mg/kg TM5/PM16

>EC21-EC35 # <7 <7 <7 <7 mg/kg TM5/PM16

>EC35-EC44 <7 <7 <7 <7 mg/kg TM5/PM16

Total aromatics C5-44 <26 <26 <26 <26 mg/kg TM5/TM36/PM12/PM16

Total aliphatics and aromatics(C5-44) <52 <52 <52 <52 mg/kg TM5/TM36/PM12/PM16

Phenol #M <0.01 <0.01 <0.01 <0.01 mg/kg TM26/PM21

Natural Moisture Content 15.1 16.3 18.3 <0.1 % PM4/PM0

Hexavalent Chromium # <0.3 <0.3 <0.3 <0.3 mg/kg TM38/PM20

Sulphate as SO4 (2:1 Ext) #M 329 111 82 <3 mg/kg TM38/PM20

Free Cyanide <0.5 <0.5 <0.5 <0.5 mg/kg TM89/PM45

Fraction Organic Carbon 0.011 0.010 0.013 <0.001 None TM21/PM24

pH #M 8.10 8.03 7.94 <0.01 pH units TM73/PM11

Sample Type Clay Clay Clay None PM13/PM0

Sample Colour Medium Brown Medium Brown Medium Brown None PM13/PM0

Other Items stones stones stones None PM13/PM0

LOD/LOR Units Method
No.

Exova Jones Environmental
WYG
A098075
Wrexham Custody Facility
Sara Hegewald

Please see attached notes for all 
abbreviations and acronyms

QF-PM 3.1.2 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 3 of 11



Client Name: VOC Report : Solid
Reference:
Location:
Contact:
JE Job No.: 17/11334

J E Sample No. 1-2 3-4 5-6

Sample ID SP11 SP12 SP13

Depth
COC No / misc

Containers V J V J V J
Sample Date 30/06/2017 30/06/2017 30/06/2017
Sample Type Soil Soil Soil

Batch Number 1 1 1
Date of Receipt 01/07/2017 01/07/2017 01/07/2017

VOC MS
Dichlorodifluoromethane <2 <2 <2 <2 ug/kg TM15/PM10

Methyl Tertiary Butyl Ether #M <6 <6 <6 <6 ug/kg TM15/PM10

Chloromethane # <3 <3 <3 <3 ug/kg TM15/PM10

Vinyl Chloride <2 <2 <2 <2 ug/kg TM15_A/PM10

Bromomethane <1 <1 <1 <1 ug/kg TM15/PM10

Chloroethane #M <6 <6 <6 <6 ug/kg TM15/PM10

Trichlorofluoromethane #M <3 <3 <3 <3 ug/kg TM15/PM10

1,1-Dichloroethene (1,1 DCE) #M <6 <6 <6 <6 ug/kg TM15/PM10

Dichloromethane (DCM) # <30 <30 <30 <30 ug/kg TM15/PM10

trans-1-2-Dichloroethene # <3 <3 <3 <3 ug/kg TM15/PM10

1,1-Dichloroethane #M <6 <6 <6 <6 ug/kg TM15/PM10

cis-1-2-Dichloroethene #M <7 <7 <7 <7 ug/kg TM15/PM10

2,2-Dichloropropane <4 <4 <4 <4 ug/kg TM15/PM10

Bromochloromethane #M <4 <4 <4 <4 ug/kg TM15/PM10

Chloroform #M <5 <5 <5 <5 ug/kg TM15/PM10

1,1,1-Trichloroethane #M <5 <5 <5 <5 ug/kg TM15/PM10

1,1-Dichloropropene # <3 <3 <3 <3 ug/kg TM15/PM10

Carbon tetrachloride #M <4 <4 <4 <4 ug/kg TM15/PM10

1,2-Dichloroethane #M <5 <5 <5 <5 ug/kg TM15/PM10

Benzene #M <5 <5 <5 <5 ug/kg TM15/PM10

Trichloroethene (TCE) #M <5 <5 <5 <5 ug/kg TM15/PM10

1,2-Dichloropropane #M <4 <4 <4 <4 ug/kg TM15/PM10

Dibromomethane #M <4 <4 <4 <4 ug/kg TM15/PM10

Bromodichloromethane #M <4 <4 <4 <4 ug/kg TM15/PM10

cis-1-3-Dichloropropene <4 <4 <4 <4 ug/kg TM15/PM10

Toluene #M <3 <3 <3 <3 ug/kg TM15/PM10

trans-1-3-Dichloropropene <3 <3 <3 <3 ug/kg TM15/PM10

1,1,2-Trichloroethane #M <4 <4 <4 <4 ug/kg TM15/PM10

Tetrachloroethene (PCE) # <3 <3 <3 <3 ug/kg TM15/PM10

1,3-Dichloropropane #M <4 <4 <4 <4 ug/kg TM15/PM10

Dibromochloromethane #M <5 <5 <5 <5 ug/kg TM15/PM10

1,2-Dibromoethane # <3 <3 <3 <3 ug/kg TM15/PM10

Chlorobenzene #M <4 <4 <4 <4 ug/kg TM15/PM10

1,1,1,2-Tetrachloroethane #M <5 <5 <5 <5 ug/kg TM15/PM10

Ethylbenzene #M <3 <3 <3 <3 ug/kg TM15/PM10

p/m-Xylene #M <4 <4 <4 <4 ug/kg TM15/PM10

o-Xylene #M <4 <4 <4 <4 ug/kg TM15/PM10

Styrene <3 <3 <3 <3 ug/kg TM15_A/PM10

Bromoform <4 <4 <4 <4 ug/kg TM15/PM10

Isopropylbenzene # <3 <3 <3 <3 ug/kg TM15/PM10

1,1,2,2-Tetrachloroethane #M <3 <3 <3 <3 ug/kg TM15/PM10

Bromobenzene <2 <2 <2 <2 ug/kg TM15/PM10

1,2,3-Trichloropropane #M <4 <4 <4 <4 ug/kg TM15/PM10

Propylbenzene # <4 <4 <4 <4 ug/kg TM15/PM10

2-Chlorotoluene <3 <3 <3 <3 ug/kg TM15/PM10

1,3,5-Trimethylbenzene # <3 <3 <3 <3 ug/kg TM15/PM10

4-Chlorotoluene <3 <3 <3 <3 ug/kg TM15/PM10

tert-Butylbenzene # <5 <5 <5 <5 ug/kg TM15/PM10

1,2,4-Trimethylbenzene # <6 <6 <6 <6 ug/kg TM15/PM10

sec-Butylbenzene # <4 <4 <4 <4 ug/kg TM15/PM10

4-Isopropyltoluene # <4 <4 <4 <4 ug/kg TM15/PM10

1,3-Dichlorobenzene #M <4 <4 <4 <4 ug/kg TM15/PM10

1,4-Dichlorobenzene # <4 <4 <4 <4 ug/kg TM15/PM10

n-Butylbenzene # <4 <4 <4 <4 ug/kg TM15/PM10

1,2-Dichlorobenzene #M <4 <4 <4 <4 ug/kg TM15/PM10

1,2-Dibromo-3-chloropropane # <4 <4 <4 <4 ug/kg TM15/PM10

1,2,4-Trichlorobenzene # <7 <7 <7 <7 ug/kg TM15/PM10

Hexachlorobutadiene <4 <4 <4 <4 ug/kg TM15/PM10

Naphthalene <27 <27 <27 <27 ug/kg TM15/PM10

1,2,3-Trichlorobenzene # <7 <7 <7 <7 ug/kg TM15/PM10

Surrogate Recovery Toluene D8 97 95 97 <0 % TM15/PM10
Surrogate Recovery 4-Bromofluorobenzene 89 82 86 <0 % TM15/PM10

Wrexham Custody Facility
Sara Hegewald

Please see attached notes for all 
abbreviations and acronyms

LOD/LOR Units Method
No.

Exova Jones Environmental
WYG
A098075

QF-PM 3.1.4 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 4 of 11



Client Name:
Reference:
Location:
Contact:

Note:

J E
 Job
 No.

Batch Depth
 J E 

Sample 
No.

Date Of 
Analysis Analysis Result

17/11334 1 2 04/07/2017 General Description (Bulk Analysis) soil/stones

04/07/2017 Asbestos Fibres NAD

04/07/2017 Asbestos Fibres (2) NAD

04/07/2017 Asbestos ACM NAD

04/07/2017 Asbestos ACM (2) NAD

04/07/2017 Asbestos Type NAD

04/07/2017 Asbestos Type (2) NAD

04/07/2017 Asbestos Level Screen NAD

17/11334 1 4 04/07/2017 General Description (Bulk Analysis) soil/stones

04/07/2017 Asbestos Fibres NAD

04/07/2017 Asbestos Fibres (2) NAD

04/07/2017 Asbestos ACM NAD

04/07/2017 Asbestos ACM (2) NAD

04/07/2017 Asbestos Type NAD

04/07/2017 Asbestos Type (2) NAD

04/07/2017 Asbestos Level Screen NAD

17/11334 1 6 04/07/2017 General Description (Bulk Analysis) soil/stones

04/07/2017 Asbestos Fibres NAD

04/07/2017 Asbestos Fibres (2) NAD

04/07/2017 Asbestos ACM NAD

04/07/2017 Asbestos ACM (2) NAD

04/07/2017 Asbestos Type NAD

04/07/2017 Asbestos Type (2) NAD

04/07/2017 Asbestos Level Screen NAD

SP13

SP12

Ryan Butterworth
Asbestos Team Leader

Sample ID

SP11

Asbestos Screen analysis is carried out in accordance with our documented in-house methods PM042 and TM065 and HSG 248 by Stereo and Polarised Light Microscopy using 
Dispersion Staining Techniques and is covered by our UKAS accreditation. Detailed Gravimetric Quantification and PCOM Fibre Analysis is carried out in accordance  with our 
documented in-house methods PM042 and TM131 and HSG 248 using Stereo and Polarised Light Microscopy and Phase Contrast Optical Microscopy (PCOM). Samples are 
retained for not less than 6 months from the date of analysis unless specifically requested.

Opinions, including ACM type and Asbestos level, lie outside the scope of our UKAS accreditation.

Where the sample is not taken by a Jones Environmental Laboratory consultant, Jones Environmental Laboratory cannot be responsible for inaccurate or unrepresentative 
sampling.

Signed on behalf of Jones Environmental Laboratory:

Exova Jones Environmental Asbestos Analysis

WYG
A098075
Wrexham Custody Facility
Sara Hegewald

QF-PM 3.1.15 v10 Please include all sections of this report if it is reproduced 5 of 11
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JE Job No.:

SOILS

DEVIATING SAMPLES

SURROGATES

DILUTIONS

BLANKS

NOTE

NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS

Please note we are only MCERTS accredited (UK soils only) for sand, loam and clay and any other matrix is outside our scope of accreditation.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.

17/11334

WATERS

It is assumed that you have taken representative samples on site and require analysis on a representative subsample. Stones will generally be
included unless we are requested to remove them. 

All analysis is reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected. Samples are dried at 35°C ±5°C unless
otherwise stated.  Moisture content for CEN Leachate tests are dried at 105°C ±5°C.

Surrogate compounds are added during the preparation process to monitor recovery of analytes. However low recovery in soils is often due to peat,
clay or other organic rich matrices. For waters this can be due to oxidants, surfactants, organic rich sediments or remediation fluids. Acceptable
limits for most organic methods are 70 - 130% and for VOCs are 50 - 150%. When surrogate recoveries are outside the performance criteria but
the associated AQC passes this is assumed to be due to matrix effect.  Results are not surrogate corrected.

A dilution suffix indicates a dilution has been performed and the reported result takes this into account.  No further calculation is required.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.

Please note we are not a UK Drinking Water Inspectorate (DWI)  Approved Laboratory .

If you have not already done so, please send us a purchase order if this is required by your company.

The calculation of Pyrite content assumes that all oxidisable sulphides present in the sample are pyrite.  This may not be the case.  The calculation 
may be an overesitimate when other sulphides such as Barite (Barium Sulphate) are present.

Where analytes have been found in the blank, the sample will be treated in accordance with our laboratory procedure for dealing with contaminated
blanks.

ISO17025 accreditation applies to surface water and groundwater and usually one other matrix which is analysis specific, any other liquids are
outside our scope of accreditation.

As surface waters require different sample preparation to groundwaters the laboratory must be informed of the water type when submitting samples.

Where appropriate please make sure that our detection limits are suitable for your needs, if they are not, please notify us immediately. 

Data is only reported if the laboratory is confident that the data is a true reflection of the samples analysed. Data is only reported as accredited when
all the requirements of our Quality System have been met. In certain circumstances where all the requirements of the Quality System have not been
met, for instance if the associated AQC has failed, the reason is fully investigated and documented. The sample data is then evaluated alongside
the other quality control checks performed during analysis to determine its suitability. Following this evaluation, provided the sample results have not 
been effected, the data is reported but accreditation is removed. It is a UKAS requirement for data not reported as accredited to be considered
indicative only, but this does not mean the data is not valid. 
Where possible, and if requested, samples will be re-extracted and a revised report issued with accredited results. Please do not hesitate to contact
the laboratory if further details are required of the circumstances which have led to the removal of accreditation.    

Samples must be received in a condition appropriate to the requested analyses. All samples should be submitted to the laboratory in suitable
containers with sufficient ice packs to sustain an appropriate temperature for the requested analysis. If this is not the case you will be informed and
any test results that may be compromised highlighted on your deviating samples report. 

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples that have been identified as being outside our
MCERTS scope. As validation has been performed on clay, sand and loam, only samples that are predominantly these matrices, or combinations
of them will be within our MCERTS scope. If samples are not one of a combination of the above matrices they will not be marked as MCERTS
accredited.

Negative Neutralization Potential (NP) values are obtained when the volume of NaOH (0.1N) titrated (pH 8.3) is greater than the volume of HCl (1N) 
to reduce the pH of the sample to 2.0 - 2.5.  Any negative NP values are corrected to 0.

Where a CEN 10:1 ZERO Headspace VOC test has been carried out, a 10:1 ratio of water to wet (as received) soil has been used.

All samples will be discarded one month after the date of reporting, unless we are instructed to the contrary.

% Asbestos in Asbestos Containing Materials (ACMs) is determined by reference to HSG 264 The Survey Guide - Appendix 2 : ACMs in buildings 
listed in order of ease of fibre release.

QF-PM 3.1.9 v34
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 7 of 11



JE Job No.:

# 

SA

B

DR

M

NA

NAD

ND

NDP

SS

SV

W

+

++

*

AD

CO

LOD/LOR

ME

NFD

BS

LB

N

TB

OC

17/11334

ABBREVIATIONS and ACRONYMS USED

ISO17025 (UKAS) accredited - UK.

Trip Blank Sample

AQC Sample

Suspected carry over

Limit of Detection (Limit of Reporting) in line with ISO 17025 and MCERTS

Not applicable

No Asbestos Detected.

Dilution required.

ISO17025 (SANAS) accredited - South Africa.

Outside Calibration Range

No Fibres Detected

Result outside calibration range, results should be considered as indicative only and are not accredited.

Results expressed on as received basis.

Surrogate recovery outside performance criteria. This may be due to a matrix effect.

MCERTS accredited.

Matrix Effect

Blank Sample

Client Sample

No Determination Possible

Indicates analyte found in associated method blank.

None Detected (usually refers to VOC and/SVOC TICs).

Samples are dried at 35°C ±5°C

Analysis subcontracted to a Jones Environmental approved laboratory.

AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.

Calibrated against a single substance

QF-PM 3.1.9 v34
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 8 of 11
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sara.hegewald

From: Angela Guy <Angela.Guy@wrexham.gov.uk>
Sent: 21 July 2017 16:11
To: sara.hegewald
Subject: RE: Wrexham Custody Facility (2015/0583)

Ms Angela Guy

 

  01978 298771

Environment and Planning Department, 16 Lord Street, Wrexham  LL11 1LG 

Adran Amgylchedd a Chynllunio, 16 Stryt yr Arglwydd, Wrecsam  LL11 1LG 

wrexham.gov.uk | wrecsam.gov.uk

twitter.com/wrexhamcbc | twitter.com/cbswrecsam

  facebook.com/wrexhamcouncil | facebook.com/cyngorwrecsam 

 



 



 

 



  

 
Rydym yn croesawu gohebiaeth yn Gymraeg. Byddwn yn ymateb i unrhyw ohebiaeth yn Gymraeg ac ni 
fydd hyn yn arwain at unrhyw oedi.  
 
Ewch i weld - mi fedrwch chi dalu, rhoi gwybod, gwneud cais, dweud eich dweud, a dod o hyd i wybodaeth 
ar-lein yn www.wrecsam.gov.uk. Arbedwch bapur - meddyliwch cyn argraffu!  
 
Mae'r neges e-bost hon ac unrhyw atodiadau wedi eu bwriadu ar gyfer yr unigolyn neu?r sefydliad y?i 
cyfeirir atynt yn unig. Am yr amodau llawn yngl?n ? chynnwys a defnyddio?r neges e-bost hon, ac unrhyw 
atodiadau, cyfeiriwch at www.wrecsam.gov.uk/top_navigation/disclaimersw.htm  
 
We welcome correspondence in Welsh. We will respond to any correspondence in Welsh and this will not 
lead to any delay.  
 
Take a look - you can pay, report, request, have your say and find information online at 
www.wrexham.gov.uk. Save paper - think before you print!  
 
This e-mail message and any attachments are intended solely for the individual or organisation to whom it is 
addressed. For full conditions in relation to content and use of this e-mail message and any attachments, 
please refer to www.wrexham.gov.uk/top_navigation/disclaimers.htm      
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Unit 3 Deeside Point

Zone 3

Deeside Industrial Park

Deeside

WYG

Attention :

Date :

Your reference :

Our reference :

Location :

Date samples received :

Status :

Issue :

Sara Hegewald

30th May, 2017

2

Exova Jones Environmental

CH5 2UA

Tel:  +44 (0) 1244 833780

Fax:  +44 (0) 1244 833781

Quay West at MediaCityUK�
Trafford Wharf Road�
Trafford Park�
Manchester�
M17 1HH

Registered Address : Exova (UK) Ltd, Lochend Industrial Estate, Newbridge, Midlothian, EH28 8PL  

Ten samples were received for analysis on 25th April, 2017 of which four were scheduled for analysis.  Please find attached our Test Report which 
should be read with notes at the end of the report and should include all sections if reproduced. Interpretations and opinions are outside the scope 
of any accreditation, and all results relate only to samples supplied. �
All analysis is carried out on as received samples and reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected. 

Bruce Leslie 
Project Co-ordinator

A098075

Wrexham Custody Facility

25th April, 2017

Final report

Compiled By:

Test Report 17/7442 Batch 1

QF-PM 3.1.1 v16
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 1 of 16



Client Name: Report : Solid
Reference:
Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact:
JE Job No.: 17/7442

J E Sample No. 1-2 7-8 13-14 19-20

Sample ID SP1 SP4 SP7 SP10

Depth 0.00 0.00 0.00 0.00

COC No / misc

Containers V J V J V J V J

Sample Date 24/04/2017 24/04/2017 24/04/2017 24/04/2017

Sample Type Soil Soil Soil Soil

Batch Number 1 1 1 1

Date of Receipt 25/04/2017 25/04/2017 25/04/2017 25/04/2017

PAH MS

Naphthalene #M 0.12 1.36 0.09 0.12 <0.04 mg/kg TM4/PM8

Acenaphthylene 0.15 0.54 0.12 0.17 <0.03 mg/kg TM4/PM8

Acenaphthene #M 1.00 4.80 0.15 0.23 <0.05 mg/kg TM4/PM8

Fluorene #M 0.70 3.87 0.14 0.22 <0.04 mg/kg TM4/PM8

Phenanthrene #M 6.29 23.79++ 1.33 1.91 <0.03 mg/kg TM4/PM8

Anthracene # 2.83 7.88 0.48 0.79 <0.04 mg/kg TM4/PM8

Fluoranthene #M 13.71 25.32++ 2.49 3.65 <0.03 mg/kg TM4/PM8

Pyrene # 10.50 19.97 2.12 3.00 <0.03 mg/kg TM4/PM8

Benzo(a)anthracene # 5.40 8.30 0.95 1.82 <0.06 mg/kg TM4/PM8

Chrysene #M 4.31 8.06 1.09 1.72 <0.02 mg/kg TM4/PM8

Benzo(bk)fluoranthene #M 6.73 12.42 2.12 3.30 <0.07 mg/kg TM4/PM8

Benzo(a)pyrene # 4.10 7.72 1.36 2.08 <0.04 mg/kg TM4/PM8

Indeno(123cd)pyrene #M 2.62 4.95 0.86 1.31 <0.04 mg/kg TM4/PM8

Dibenzo(ah)anthracene # 0.52 1.02 0.20 0.34 <0.04 mg/kg TM4/PM8

Benzo(ghi)perylene # 2.22 4.39 0.82 1.38 <0.04 mg/kg TM4/PM8

Coronene 0.60 1.25 0.19 0.32 <0.04 mg/kg TM4/PM8

PAH 17 Total 61.80 135.64 14.51 22.36 <0.64 mg/kg TM4/PM8

Benzo(b)fluoranthene 4.85 8.94 1.53 2.38 <0.05 mg/kg TM4/PM8

Benzo(k)fluoranthene 1.88 3.48 0.59 0.92 <0.02 mg/kg TM4/PM8

PAH Surrogate % Recovery 112 98 101 99 <0 % TM4/PM8

VOC TICs ND ND ND ND None TM15/PM10

Methyl Tertiary Butyl Ether #M <6 <6 <6 <6 <6 ug/kg TM15/PM10

Benzene #M <5 <5 <5 <5 <5 ug/kg TM15/PM10

Toluene #M <3 <3 <3 <3 <3 ug/kg TM15/PM10

Ethylbenzene #M <3 <3 4 <3 <3 ug/kg TM15/PM10

p/m-Xylene #M 6 <4 11 6 <4 ug/kg TM15/PM10

o-Xylene #M <4 <4 4 <4 <4 ug/kg TM15/PM10

Surrogate Recovery Toluene D8 90 86 85 85 <0 % TM15/PM10

Surrogate Recovery 4-Bromofluorobenzene 84 82 79 78 <0 % TM15/PM10

Mineral Oil (C10-C40) 2408 141 387 549 <30 mg/kg TM5/PM16

Wrexham Custody Facility
Sara Hegewald

Please see attached notes for all 
abbreviations and acronyms

LOD/LOR Units Method
No.

Exova Jones Environmental
WYG
A098075

QF-PM 3.1.2 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 2 of 16



Client Name: Report : Solid
Reference:
Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact:
JE Job No.: 17/7442

J E Sample No. 1-2 7-8 13-14 19-20

Sample ID SP1 SP4 SP7 SP10

Depth 0.00 0.00 0.00 0.00

COC No / misc

Containers V J V J V J V J

Sample Date 24/04/2017 24/04/2017 24/04/2017 24/04/2017

Sample Type Soil Soil Soil Soil

Batch Number 1 1 1 1

Date of Receipt 25/04/2017 25/04/2017 25/04/2017 25/04/2017

TPH CWG

Aliphatics

>C5-C6 #M <0.1 <0.1 <0.1 <0.1 <0.1 mg/kg TM36/PM12

>C6-C8 #M <0.1 <0.1 <0.1 <0.1 <0.1 mg/kg TM36/PM12

>C8-C10 <0.1 <0.1 <0.1 <0.1 <0.1 mg/kg TM36/PM12

>C10-C12 #M <0.2 <0.2 <0.2 <0.2 <0.2 mg/kg TM5/PM16

>C12-C16 #M 17 <4 8 15 <4 mg/kg TM5/PM16

>C16-C21 #M 144 <7 27 29 <7 mg/kg TM5/PM16

>C21-C35 #M 1902 104 229 387 <7 mg/kg TM5/PM16

Total aliphatics C5-35 2063 104 264 431 <19 mg/kg TM5/TM36/PM12/PM16

Aromatics

>C5-EC7 # <0.1 <0.1 <0.1 <0.1 <0.1 mg/kg TM36/PM12

>EC7-EC8 # <0.1 <0.1 <0.1 <0.1 <0.1 mg/kg TM36/PM12

>EC8-EC10 #M <0.1 <0.1 <0.1 <0.1 <0.1 mg/kg TM36/PM12

>EC10-EC12 # <0.2 <0.2 <0.2 <0.2 <0.2 mg/kg TM5/PM16

>EC12-EC16 # 15 <4 11 <4 <4 mg/kg TM5/PM16

>EC16-EC21 # 164 33 80 53 <7 mg/kg TM5/PM16

>EC21-EC35 # 2173 261 634 717 <7 mg/kg TM5/PM16

Total aromatics C5-35 # 2352 294 725 770 <19 mg/kg TM5/TM36/PM12/PM16

Total aliphatics and aromatics(C5-35) 4415 398 989 1201 <38 mg/kg TM5/TM36/PM12/PM16

PCB 28 # <5 <25AA <25AA <25AA <5 ug/kg TM17/PM8

PCB 52 # <5 <25AA <25AA <25AA <5 ug/kg TM17/PM8

PCB 101 # <5 <25AA <25AA <25AA <5 ug/kg TM17/PM8

PCB 118 # <5 <25AA <25AA <25AA <5 ug/kg TM17/PM8

PCB 138 # <5 <25AA <25AA <25AA <5 ug/kg TM17/PM8

PCB 153 # <5 <25AA <25AA <25AA <5 ug/kg TM17/PM8

PCB 180 # <5 <25AA <25AA <25AA <5 ug/kg TM17/PM8

Total 7 PCBs # <35 <175AA <175AA <175AA <35 ug/kg TM17/PM8

Total Phenols HPLC <0.15 <0.15 <0.15 <0.15 <0.15 mg/kg TM26/PM21

Natural Moisture Content 6.8 8.7 6.1 7.4 <0.1 % PM4/PM0

Total Organic Carbon # 0.54 0.42 2.00 0.58 <0.02 % TM21/PM24

ANC at pH4 1.69 1.37 1.78 1.65 <0.03 mol/kg TM77/PM0

ANC at pH7 0.44 0.17 0.20 0.67 <0.03 mol/kg TM77/PM0

Loss on Ignition # 2.2 3.0 3.9 4.6 <1.0 % TM22/PM0

pH #M 9.97 8.88 10.90 10.01 <0.01 pH units TM73/PM11

Sample Type Loam Loam Loam Loam None PM13/PM0

Sample Colour Medium Brown Medium Brown Medium Brown Medium Brown None PM13/PM0

Other Items silt, stones silt, stones, brick, plastic, tile stones, silt, roots, tile, sellotape stones, silt, brick, tile None PM13/PM0

LOD/LOR Units Method
No.

Exova Jones Environmental
WYG
A098075
Wrexham Custody Facility
Sara Hegewald

Please see attached notes for all 
abbreviations and acronyms

QF-PM 3.1.2 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 3 of 16



Client Name: VOC Report : Solid
Reference:
Location:
Contact:
JE Job No.: 17/7442

J E Sample No. 1-2 7-8 13-14 19-20

Sample ID SP1 SP4 SP7 SP10

Depth 0.00 0.00 0.00 0.00
COC No / misc

Containers V J V J V J V J
Sample Date 24/04/2017 24/04/2017 24/04/2017 24/04/2017
Sample Type Soil Soil Soil Soil

Batch Number 1 1 1 1
Date of Receipt 25/04/2017 25/04/2017 25/04/2017 25/04/2017

VOC MS
Dichlorodifluoromethane <2 <2 <2 <2 <2 ug/kg TM15/PM10

Methyl Tertiary Butyl Ether #M <6 <6 <6 <6 <6 ug/kg TM15/PM10

Chloromethane # <3 <3 <3 <3 <3 ug/kg TM15/PM10

Vinyl Chloride <2 <2 <2 <2 <2 ug/kg TM15_A/PM10

Bromomethane <1 <1 <1 <1 <1 ug/kg TM15/PM10

Chloroethane #M <6 <6 <6 <6 <6 ug/kg TM15/PM10

Trichlorofluoromethane #M <3 <3 <3 <3 <3 ug/kg TM15/PM10

1,1-Dichloroethene (1,1 DCE) #M <6 <6 <6 <6 <6 ug/kg TM15/PM10

Dichloromethane (DCM) # <30 <30 <30 <30 <30 ug/kg TM15/PM10

trans-1-2-Dichloroethene # <3 <3 <3 <3 <3 ug/kg TM15/PM10

1,1-Dichloroethane #M <6 <6 <6 <6 <6 ug/kg TM15/PM10

cis-1-2-Dichloroethene #M <7 <7 <7 <7 <7 ug/kg TM15/PM10

2,2-Dichloropropane <4 <4 <4 <4 <4 ug/kg TM15/PM10

Bromochloromethane #M <4 <4 <4 <4 <4 ug/kg TM15/PM10

Chloroform #M <5 <5 <5 <5 <5 ug/kg TM15/PM10

1,1,1-Trichloroethane #M <5 <5 <5 <5 <5 ug/kg TM15/PM10

1,1-Dichloropropene # <3 <3 <3 <3 <3 ug/kg TM15/PM10

Carbon tetrachloride #M <4 <4 <4 <4 <4 ug/kg TM15/PM10

1,2-Dichloroethane #M <5 <5 <5 <5 <5 ug/kg TM15/PM10

Benzene #M <5 <5 <5 <5 <5 ug/kg TM15/PM10

Trichloroethene (TCE) #M <5 <5 <5 <5 <5 ug/kg TM15/PM10

1,2-Dichloropropane #M <4 <4 <4 <4 <4 ug/kg TM15/PM10

Dibromomethane #M <4 <4 <4 <4 <4 ug/kg TM15/PM10

Bromodichloromethane #M <4 <4 <4 <4 <4 ug/kg TM15/PM10

cis-1-3-Dichloropropene <4 <4 <4 <4 <4 ug/kg TM15/PM10

Toluene #M <3 <3 <3 <3 <3 ug/kg TM15/PM10

trans-1-3-Dichloropropene <3 <3 <3 <3 <3 ug/kg TM15/PM10

1,1,2-Trichloroethane #M <4 <4 <4 <4 <4 ug/kg TM15/PM10

Tetrachloroethene (PCE) # <3 <3 <3 <3 <3 ug/kg TM15/PM10

1,3-Dichloropropane #M <4 <4 <4 <4 <4 ug/kg TM15/PM10

Dibromochloromethane #M <5 <5 <5 <5 <5 ug/kg TM15/PM10

1,2-Dibromoethane # <3 <3 <3 <3 <3 ug/kg TM15/PM10

Chlorobenzene #M <4 <4 <4 <4 <4 ug/kg TM15/PM10

1,1,1,2-Tetrachloroethane #M <5 <5 <5 <5 <5 ug/kg TM15/PM10

Ethylbenzene #M <3 <3 4 <3 <3 ug/kg TM15/PM10

p/m-Xylene #M 6 <4 11 6 <4 ug/kg TM15/PM10

o-Xylene #M <4 <4 4 <4 <4 ug/kg TM15/PM10

Styrene 4 3 6 11 <3 ug/kg TM15_A/PM10

Bromoform <4 <4 <4 <4 <4 ug/kg TM15/PM10

Isopropylbenzene # <3 <3 <3 <3 <3 ug/kg TM15/PM10

1,1,2,2-Tetrachloroethane #M <3 <3 <3 <3 <3 ug/kg TM15/PM10

Bromobenzene <2 <2 <2 <2 <2 ug/kg TM15/PM10

1,2,3-Trichloropropane #M <4 <4 <4 <4 <4 ug/kg TM15/PM10

Propylbenzene # <4 <4 <4 <4 <4 ug/kg TM15/PM10

2-Chlorotoluene <3 <3 <3 <3 <3 ug/kg TM15/PM10

1,3,5-Trimethylbenzene # <3 <3 <3 <3 <3 ug/kg TM15/PM10

4-Chlorotoluene <3 <3 <3 <3 <3 ug/kg TM15/PM10

tert-Butylbenzene # <5 <5 <5 <5 <5 ug/kg TM15/PM10

1,2,4-Trimethylbenzene # <6 16 <6 <6 <6 ug/kg TM15/PM10

sec-Butylbenzene # <4 <4 <4 <4 <4 ug/kg TM15/PM10

4-Isopropyltoluene # <4 <4 <4 <4 <4 ug/kg TM15/PM10

1,3-Dichlorobenzene #M <4 <4 <4 <4 <4 ug/kg TM15/PM10

1,4-Dichlorobenzene # <4 <4 <4 <4 <4 ug/kg TM15/PM10

n-Butylbenzene # <4 <4 <4 <4 <4 ug/kg TM15/PM10

1,2-Dichlorobenzene #M <4 <4 <4 <4 <4 ug/kg TM15/PM10

1,2-Dibromo-3-chloropropane # <4 <4 <4 <4 <4 ug/kg TM15/PM10

1,2,4-Trichlorobenzene # <7 <7 <7 <7 <7 ug/kg TM15/PM10

Hexachlorobutadiene <4 <4 <4 <4 <4 ug/kg TM15/PM10

Naphthalene 63 40 <27 <27 <27 ug/kg TM15/PM10

1,2,3-Trichlorobenzene # <7 <7 <7 <7 <7 ug/kg TM15/PM10

Surrogate Recovery Toluene D8 90 86 85 85 <0 % TM15/PM10
Surrogate Recovery 4-Bromofluorobenzene 84 82 79 78 <0 % TM15/PM10

Wrexham Custody Facility
Sara Hegewald

Please see attached notes for all 
abbreviations and acronyms

LOD/LOR Units Method
No.

Exova Jones Environmental
WYG
A098075

QF-PM 3.1.4 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 4 of 16



Mass of sample taken (kg) = 0.190 Moisture Content Ratio (%) = 8.8
Mass of dry sample (kg) = 0.175 Dry Matter Content Ratio (%) = 91.9
Particle Size <4mm = >95%

JEFL Job No
Sample No
Client Sample No
Depth/Other
Sample Date
Batch No
Solid Waste Analysis
Total Organic Carbon (%) 0.42 3 5 6
Loss on Ignition (%) 3.0 - - 10
Sum of BTEX (mg/kg) <0.017 6 - -
Sum of 7 PCBs (mg/kg) <0.175 1 - -
Mineral Oil (mg/kg) 141 500 - -
PAH Sum of 17(mg/kg) 135.64 100 - -
pH (pH Units) 8.88 - >6 -
ANC to pH 7 (mol/kg) 0.17 - to be evaluated to be evaluated

ANC to pH 4 (mol/kg) 1.37 - to be evaluated to be evaluated

Concn in 2:1 
eluate

Concn in 8:1 
eluate

2:1 concn 

leached

Cumulative
10:1 concn 

leached

C2 C8 A2 A2-10

Arsenic <0.0025 <0.0025 <0.005 <0.025 0.5 2 25
Barium 0.046 0.028 0.092 0.31 20 100 300
Cadmium <0.0005 <0.0005 <0.001 <0.005 0.04 1 5
Chromium 0.0833 0.0145 0.167 0.257 0.5 10 70
Copper 0.071 0.018 0.142 0.27 2 50 100
Mercury <0.0006 <0.0006 <0.0012 <0.006 0.01 0.2 2
Molybdenum 0.059 0.011 0.118 0.19 0.5 10 30
Nickel 0.004 <0.002 0.008 <0.02 0.4 10 40
Lead <0.005 <0.005 <0.01 <0.05 0.5 10 50
Antimony <0.002 0.003 <0.004 0.03 0.06 0.7 5
Selenium <0.003 <0.003 <0.006 <0.03 0.1 0.5 7
Zinc 0.004 <0.003 0.008 <0.03 4 50 200
Chloride 57.3 4.1 114.7 128 800 15000 25000
Fluoride <0.3 <0.3 <0.6 <3 10 150 500
Sulphate as SO4 1481.34 231.89 2966.1 4354.2 1000 20000 50000
Total Dissolved Solids 2663 566 5332 9076 4000 60000 100000
Phenol <0.01 <0.01 <0.02 <0.1 1 - -
Dissolved Organic Carbon 31 8 62 117 500 800 1000

Leachate Information
Date Prepared 24/05/2017 25/05/2017
pH (pH Units) 11.51 11.38
Conductivity (μS/cm) 2719 911
Temperature (°C) 18.4 17.3
Volume Leachant (Litres) 0.335 1.4

Volume of Eluate VE1 (Litres) 0.285

24/04/2017
1

Eluate Analysis
Limit values for compliance leaching test 

using BS EN 12457-3 at L/S 10 l/kg

mg/l mg/kg mg/kg

Exova Jones Environmental CEN 2 BATCH LEACHATE RESULTS 

17/7442
Landfill Waste Acceptance Criteria Limits 

8
SP4

Inert Waste 
Landfill

Stable
Non-reactive
Hazardous

Waste in Non-
Hazardous 

Landfill

Hazardous 
Waste 

Landfill

0.00

QF-PM 3.1.6 v16
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 5 of 16



Mass of sample taken (kg) = 0.191 Moisture Content Ratio (%) = 9.7
Mass of dry sample (kg) = 0.175 Dry Matter Content Ratio (%) = 91.2
Particle Size <4mm = >95%

JEFL Job No
Sample No
Client Sample No
Depth/Other
Sample Date
Batch No
Solid Waste Analysis
Total Organic Carbon (%) 0.58 3 5 6
Loss on Ignition (%) 4.6 - - 10
Sum of BTEX (mg/kg) <0.017 6 - -
Sum of 7 PCBs (mg/kg) <0.175 1 - -
Mineral Oil (mg/kg) 549 500 - -
PAH Sum of 17(mg/kg) 22.36 100 - -
pH (pH Units) 10.01 - >6 -
ANC to pH 7 (mol/kg) 0.67 - to be evaluated to be evaluated

ANC to pH 4 (mol/kg) 1.65 - to be evaluated to be evaluated

Concn in 2:1 
eluate

Concn in 8:1 
eluate

2:1 concn 

leached

Cumulative
10:1 concn 

leached

C2 C8 A2 A2-10

Arsenic <0.0025 <0.0025 <0.005 <0.025 0.5 2 25
Barium 0.039 0.035 0.078 0.36 20 100 300
Cadmium <0.0005 <0.0005 <0.001 <0.005 0.04 1 5
Chromium 0.0480 0.0127 0.096 0.183 0.5 10 70
Copper 0.018 <0.007 0.036 <0.07 2 50 100
Mercury <0.0006 <0.0006 <0.0012 <0.006 0.01 0.2 2
Molybdenum 0.029 0.004 0.058 0.08 0.5 10 30
Nickel 0.005 <0.002 0.010 <0.02 0.4 10 40
Lead <0.005 <0.005 <0.01 <0.05 0.5 10 50
Antimony <0.002 <0.002 <0.004 <0.02 0.06 0.7 5
Selenium <0.003 <0.003 <0.006 <0.03 0.1 0.5 7
Zinc <0.003 <0.003 <0.006 <0.03 4 50 200
Chloride 95.9 5.3 191.8 198 800 15000 25000
Fluoride <0.3 <0.3 <0.6 <3 10 150 500
Sulphate as SO4 1707.73 1243.63 3415.2 13178.7 1000 20000 50000
Total Dissolved Solids 2897 1924 5794 20797 4000 60000 100000
Phenol <0.01 <0.01 <0.02 <0.1 1 - -
Dissolved Organic Carbon 23 5 46 79 500 800 1000

Leachate Information
Date Prepared 24/05/2017 25/05/2017
pH (pH Units) 10.70 10.58
Conductivity (μS/cm) 2712 1933
Temperature (°C) 17.9 17.3
Volume Leachant (Litres) 0.333 1.4

Volume of Eluate VE1 (Litres) 0.280

24/04/2017
1

Eluate Analysis
Limit values for compliance leaching test 

using BS EN 12457-3 at L/S 10 l/kg

mg/l mg/kg mg/kg

Exova Jones Environmental CEN 2 BATCH LEACHATE RESULTS 

17/7442
Landfill Waste Acceptance Criteria Limits 

20
SP10

Inert Waste 
Landfill

Stable
Non-reactive
Hazardous

Waste in Non-
Hazardous 

Landfill

Hazardous 
Waste 

Landfill

0.00

QF-PM 3.1.6 v16
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 6 of 16



Mass of sample taken (kg) - Moisture Content Ratio (%) = 16.1
Mass of dry sample (kg) = 0.09 Dry Matter Content Ratio (%) = 86.2
Particle Size <4mm = >95%

JEFL Job No
Sample No
Client Sample No
Depth/Other
Sample Date
Batch No
Solid Waste Analysis
Total Organic Carbon (%) 0.54 3 5 6
Loss on Ignition (%) 2.2 - - 10
Sum of BTEX (mg/kg) <0.017 6 - -
Sum of 7 PCBs (mg/kg) <0.035 1 - -
Mineral Oil (mg/kg) 2408 500 - -
PAH Sum of 17(mg/kg) 61.80 100 - -
pH (pH Units) 9.97 - >6 -
ANC to pH 7 (mol/kg) 0.44 - to be evaluated to be evaluated

ANC to pH 4 (mol/kg) 1.69 - to be evaluated to be evaluated

C10 A10

mg/l mg/kg
Arsenic <0.0025 <0.025 0.5 2 25
Barium 0.019 0.19 20 100 300
Cadmium <0.0005 <0.005 0.04 1 5
Chromium 0.0074 0.074 0.5 10 70
Copper <0.007 <0.07 2 50 100
Mercury <0.001 <0.01 0.01 0.2 2
Molybdenum 0.005 0.05 0.5 10 30
Nickel <0.002 <0.02 0.4 10 40
Lead <0.005 <0.05 0.5 10 50
Antimony <0.002 <0.02 0.06 0.7 5
Selenium <0.003 <0.03 0.1 0.5 7
Zinc <0.003 <0.03 4 50 200
Chloride 13.6 136 800 15000 25000
Fluoride <0.3 <3 10 150 500
Sulphate as SO4 356.89 3570.8 1000 20000 50000
Total Dissolved Solids 753 7534 4000 60000 100000
Phenol <0.01 <0.1 1 - -
Dissolved Organic Carbon 17 170 500 800 1000

24/04/2017
1

Eluate Analysis

10:1 concn 

leached
Limit values for compliance 

leaching test using 
BS EN 12457-2 at L/S 10 l/kg

mg/kg

Exova Jones Environmental CEN 10:1 LEACHATE RESULTS  PrEN 12547-2

17/7442 Landfill Waste Acceptance 
Criteria Limits 2

SP1

Inert 
Waste 

Landfill

Stable
Non-reactive
Hazardous

Waste in Non-
Hazardous 

Landfill

Hazardous 
Waste 

Landfill

0.00

QF-PM 3.1.14 v5
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 7 of 16



Mass of sample taken (kg) - Moisture Content Ratio (%) = 18.0
Mass of dry sample (kg) = 0.09 Dry Matter Content Ratio (%) = 84.8
Particle Size <4mm = >95%

JEFL Job No
Sample No
Client Sample No
Depth/Other
Sample Date
Batch No
Solid Waste Analysis
Total Organic Carbon (%) 2.00 3 5 6
Loss on Ignition (%) 3.9 - - 10
Sum of BTEX (mg/kg) 0.019 6 - -
Sum of 7 PCBs (mg/kg) <0.175 1 - -
Mineral Oil (mg/kg) 387 500 - -
PAH Sum of 17(mg/kg) 14.51 100 - -
pH (pH Units) 10.90 - >6 -
ANC to pH 7 (mol/kg) 0.20 - to be evaluated to be evaluated

ANC to pH 4 (mol/kg) 1.78 - to be evaluated to be evaluated

C10 A10

mg/l mg/kg
Arsenic <0.0025 <0.025 0.5 2 25
Barium 0.038 0.38 20 100 300
Cadmium <0.0005 <0.005 0.04 1 5
Chromium 0.0213 0.213 0.5 10 70
Copper <0.007 <0.07 2 50 100
Mercury <0.001 <0.01 0.01 0.2 2
Molybdenum 0.007 0.07 0.5 10 30
Nickel <0.002 <0.02 0.4 10 40
Lead <0.005 <0.05 0.5 10 50
Antimony <0.002 <0.02 0.06 0.7 5
Selenium <0.003 <0.03 0.1 0.5 7
Zinc <0.003 <0.03 4 50 200
Chloride 20.7 207 800 15000 25000
Fluoride <0.3 <3 10 150 500
Sulphate as SO4 966.19 9664.0 1000 20000 50000
Total Dissolved Solids 1819 18194 4000 60000 100000
Phenol <0.01 <0.1 1 - -
Dissolved Organic Carbon 19 190 500 800 1000

24/04/2017
1

Eluate Analysis

10:1 concn 

leached
Limit values for compliance 

leaching test using 
BS EN 12457-2 at L/S 10 l/kg

mg/kg

Exova Jones Environmental CEN 10:1 LEACHATE RESULTS  PrEN 12547-2

17/7442 Landfill Waste Acceptance 
Criteria Limits 14

SP7

Inert 
Waste 

Landfill

Stable
Non-reactive
Hazardous

Waste in Non-
Hazardous 

Landfill

Hazardous 
Waste 

Landfill

0.00

QF-PM 3.1.14 v5
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 8 of 16



Client Name:
Reference:
Location:
Contact:

Note:

J E
 Job
 No.

Batch Depth
 J E 

Sample 
No.

Date Of 
Analysis Analysis Result

17/7442 1 0.00 2 02/05/2017 General Description (Bulk Analysis) Soil/Stones/Cement

02/05/2017 Asbestos Fibres NAD

02/05/2017 Asbestos Fibres (2) NAD

02/05/2017 Asbestos ACM NAD

02/05/2017 Asbestos ACM (2) NAD

02/05/2017 Asbestos Type NAD

02/05/2017 Asbestos Type (2) NAD

02/05/2017 Asbestos Level Screen NAD

17/7442 1 0.00 8 02/05/2017 General Description (Bulk Analysis) Soil/Stones

02/05/2017 Asbestos Fibres NAD

02/05/2017 Asbestos Fibres (2) NAD

02/05/2017 Asbestos ACM NAD

02/05/2017 Asbestos ACM (2) NAD

02/05/2017 Asbestos Type NAD

02/05/2017 Asbestos Type (2) NAD

02/05/2017 Asbestos Level Screen NAD

17/7442 1 0.00 14 02/05/2017 General Description (Bulk Analysis) Soil/Stones/Cement/Tile

02/05/2017 Asbestos Fibres NAD

02/05/2017 Asbestos Fibres (2) NAD

02/05/2017 Asbestos ACM NAD

02/05/2017 Asbestos ACM (2) NAD

02/05/2017 Asbestos Type NAD

02/05/2017 Asbestos Type (2) NAD

02/05/2017 Asbestos Level Screen NAD

17/7442 1 0.00 20 02/05/2017 General Description (Bulk Analysis) Soil/Stones/Tile/Cement

02/05/2017 Asbestos Fibres NAD

02/05/2017 Asbestos Fibres (2) NAD

02/05/2017 Asbestos ACM NAD

02/05/2017 Asbestos ACM (2) NAD

02/05/2017 Asbestos Type NAD

02/05/2017 Asbestos Type (2) NAD

02/05/2017 Asbestos Level Screen NAD

SP10

SP7

SP4

Ryan Butterworth
Asbestos Team Leader

Sample ID

SP1

Analysis was carried out in accordance with our documented in-house methods PM042 and TM065 and HSG 248 by Stereo and Polarised Light Microscopy using Dispersion 
Staining Techniques and is covered by our UKAS accreditation.  Samples are retained for not less than 6 months from the date of analysis unless specifically requested.

Opinions, including ACM type and Asbestos level, lie outside the scope of our UKAS accreditation.

Where the sample is not taken by a Jones Environmental Laboratory consultant, Jones Environmental Laboratory cannot be responsible for inaccurate or unrepresentative 
sampling.

Signed on behalf of Jones Environmental Laboratory:

Exova Jones Environmental Asbestos Analysis

WYG
A098075
Wrexham Custody Facility
Sara Hegewald

QF-PM 3.1.15 v10 Please include all sections of this report if it is reproduced 9 of 16
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JE Job No.:

SOILS

DEVIATING SAMPLES

SURROGATES

DILUTIONS

BLANKS

NOTE

Samples must be received in a condition appropriate to the requested analyses. All samples should be submitted to the laboratory in suitable
containers with sufficient ice packs to sustain an appropriate temperature for the requested analysis. If this is not the case you will be informed and
any test results that may be compromised highlighted on your deviating samples report. 

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples that have been identified as being outside our
MCERTS scope. As validation has been performed on clay, sand and loam, only samples that are predominantly these matrices, or combinations
of them will be within our MCERTS scope. If samples are not one of a combination of the above matrices they will not be marked as MCERTS
accredited.

Negative Neutralization Potential (NP) values are obtained when the volume of NaOH (0.1N) titrated (pH 8.3) is greater than the volume of HCl (1N) 
to reduce the pH of the sample to 2.0 - 2.5.  Any negative NP values are corrected to 0.

Where a CEN 10:1 ZERO Headspace VOC test has been carried out, a 10:1 ratio of water to wet (as received) soil has been used.

All samples will be discarded one month after the date of reporting, unless we are instructed to the contrary.

% Asbestos in Asbestos Containing Materials (ACMs) is determined by reference to HSG 264 The Survey Guide - Appendix 2 : ACMs in buildings 
listed in order of ease of fibre release.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.

Please note we are not a UK Drinking Water Inspectorate (DWI)  Approved Laboratory .

If you have not already done so, please send us a purchase order if this is required by your company.

The calculation of Pyrite content assumes that all oxidisable sulphides present in the sample are pyrite.  This may not be the case.  The calculation 
may be an overesitimate when other sulphides such as Barite (Barium Sulphate) are present.

Where analytes have been found in the blank, the sample will be treated in accordance with our laboratory procedure for dealing with contaminated
blanks.

ISO17025 accreditation applies to surface water and groundwater and usually one other matrix which is analysis specific, any other liquids are
outside our scope of accreditation.

As surface waters require different sample preparation to groundwaters the laboratory must be informed of the water type when submitting samples.

Where appropriate please make sure that our detection limits are suitable for your needs, if they are not, please notify us immediately. 

Data is only reported if the laboratory is confident that the data is a true reflection of the samples analysed. Data is only reported as accredited when
all the requirements of our Quality System have been met. In certain circumstances where all the requirements of the Quality System have not been
met, for instance if the associated AQC has failed, the reason is fully investigated and documented. The sample data is then evaluated alongside
the other quality control checks performed during analysis to determine its suitability. Following this evaluation, provided the sample results have not 
been effected, the data is reported but accreditation is removed. It is a UKAS requirement for data not reported as accredited to be considered
indicative only, but this does not mean the data is not valid. 
Where possible, and if requested, samples will be re-extracted and a revised report issued with accredited results. Please do not hesitate to contact
the laboratory if further details are required of the circumstances which have led to the removal of accreditation.    

It is assumed that you have taken representative samples on site and require analysis on a representative subsample. Stones will generally be
included unless we are requested to remove them. 

All analysis is reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected. Samples are dried at 35°C ±5°C unless
otherwise stated.  Moisture content for CEN Leachate tests are dried at 105°C ±5°C.

Surrogate compounds are added during the preparation process to monitor recovery of analytes. However low recovery in soils is often due to peat,
clay or other organic rich matrices. For waters this can be due to oxidants, surfactants, organic rich sediments or remediation fluids. Acceptable
limits for most organic methods are 70 - 130% and for VOCs are 50 - 150%. When surrogate recoveries are outside the performance criteria but
the associated AQC passes this is assumed to be due to matrix effect.  Results are not surrogate corrected.

A dilution suffix indicates a dilution has been performed and the reported result takes this into account.  No further calculation is required.

NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS

Please note we are only MCERTS accredited (UK soils only) for sand, loam and clay and any other matrix is outside our scope of accreditation.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.

17/7442

WATERS

QF-PM 3.1.9 v34
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 11 of 16



JE Job No.:

# 

SA

B

DR

M

NA

NAD

ND

NDP

SS

SV

W

+

++

*

AD

CO

LOD/LOR

ME

NFD

BS

LB

N

TB

OC

AA x5 Dilution

Matrix Effect

Blank Sample

Client Sample

No Determination Possible

Indicates analyte found in associated method blank.

None Detected (usually refers to VOC and/SVOC TICs).

Samples are dried at 35°C ±5°C

Analysis subcontracted to a Jones Environmental approved laboratory.

AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.

Calibrated against a single substance

Not applicable

No Asbestos Detected.

Dilution required.

ISO17025 (SANAS) accredited - South Africa.

Outside Calibration Range

No Fibres Detected

Result outside calibration range, results should be considered as indicative only and are not accredited.

Results expressed on as received basis.

Surrogate recovery outside performance criteria. This may be due to a matrix effect.

Trip Blank Sample

AQC Sample

Suspected carry over

Limit of Detection (Limit of Reporting) in line with ISO 17025 and MCERTS

MCERTS accredited.

ISO17025 (UKAS) accredited - UK.

17/7442

ABBREVIATIONS and ACRONYMS USED

QF-PM 3.1.9 v34
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 12 of 16
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