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Taylor Wimpey North West Our Ref: 7565TWNW210121L  

Washington House, 

Birchwood Park Avenue, 

Birchwood, 

Warrington, 

WA3 6GR 

 

BY EMAIL 

 

 

21 January 2021 

 

For the Attention of Mr R. Allen 

 

 

Dear Robert, 

 

Re: Ground Assessments at “Lagoon Site”, Parc Brymbo, Wrexham. 

 

Background 

 

Coopers (Chester) Ltd, hereby referred to as Coopers, have been appointed to act as engineering 

consultants by Taylor Wimpey North West (TWNW) to undertake additional ground investigations 

on the above proposed development. The following assessments related to the risks associated with 

contaminated land and hazardous ground gases for submission and approval by Wrexham County 

Borough Council’s Contaminated Land Department under a formal planning application for the 

proposed development. 

 

Please find enclosed a copy of the following: 

 Coopers Drawing No. 7565/01 – Site Plan. 

 Coopers Trial Pit Logs, referenced TP01 to TP21, excavated 2 December 2020. 

 DETS Chemical Certificate of Analysis, referenced 20-24980-1, dated 22 December 2020. 

 DETS Chemical Certificate of Analysis, referenced 21-00599, dated 18 January 2021. 

 Statistical Calculation Tool Print Sheets. 

 Coopers “Build Phase Remediation and Validation Strategy”, referenced 7565BPRS, dated 

21 January 2021. 

 

The enclosed report was provided to Coopers by TWNW in relation to previous investigations and 

assessments for the site: 

 Wardell Armstrong “Ground Conditions Assessment”, referenced ST16882-001, dated 

November 2018. 

 

Site Location and Context 

 

The proposed development is located on open land to the north of Heritage Way, in the villages of 

Tanyfron and Brymbo, at National Grid Reference SJ297 525, post code LL11 5SQ, approximately 

4km to the north west of Wrexham town centre (refer to Figure 1), and enclosed site location plan. 
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Figure 1: Site Location Plan. (NTS). Ordnance Survey Licence No. AL100005579. 
 

 

The triangular shaped parcel of land is situated adjacent to residential housing to the south, west and 

north, with sports pitches to the east. At the time of Coopers walkover on 2 December 2020 the site 

consisted of 1 No. field with tree-lined embankments (refer to photograph 1) on the southern and 

western boundaries. The field consisted of scrubland with patches of no vegetation growth, with 

scattered self-seeded trees and strewn with scattered sandstone boulders left over from the 

remediation phase of the site. Access to the site was limited by secured palisade access gate on the 

northern site boundary (refer to photograph 2) and an open area between palisade fencing with walk-

on access located on the southern site boundary; this was fenced off to limit trespassing. A small gap 

was observed in the far southern corner of the site through the palisade fencing, which was sufficient 

for foot access to the site. The site levels generally sloped toward the south, with the greatest change 

in elevation (12m) along the southern boundary where the site was sloping in downwards in a south, 

south-east direction. There was almost no elevation change along the northern boundary as a 

comparison.  
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Photograph 1: View of the site, with the tree-lined 

embankment in the background. 

Photograph 2: View of the palisade gate along the north-

eastern site boundary. 

 

The eastern boundary which bordered the managed sports pitches was level with the off-site playing 

fields and consisted of a wood pole fence and medium sized trees. A suspected ‘French drain’ was 

also likely to be present parallel to this boundary, and clues to its possible existence were present in 

the form of a linear feature of angular cobbles running the length of this boundary alongside the 

fence (refer to photograph 3). In a number of places around the site, concrete pads with rusted metal 

bars protruding out of them had been left in place following on from settlement monitoring carried 

out during the remediation phase (refer to photograph 4). 

 

  
Photograph 3: Suspected French drain. Photograph 4: Concrete pad with metal bar protruding 

left over from settlement monitoring. 

 

Based upon the site plan (Drawing No. 7565/01) which references utilities plans supplied by the 

developer, no live services were present on the site. The nearest services were in the carriageway of 

Heritage Way to the immediate south. The service plans notate a BT line crossing the site in the 

south-west of the field; however, this was not observed while on the site. A suspected drain was 

reported to run across the site in a north north-west, south south-east direction, connecting to a 

manhole located adjacent to the eastern site boundary, to the west of the off-site football shelter. 

 

The northern site boundary was defined by a palisade fence & gate with reclaimed post-industrial 

land beyond consisting of wooded, terraced slopes, laced with walkways currently used for 

recreation (dog walking etc); these were not public rights of way. As mentioned previously, the 
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whole of the eastern boundary bordered the sports pitches and consisted of a wooden pole and wire 

fence with intermittent trees along its whole length. The southern site boundary consisted of two 

sections of palisade fence with a gap in the middle, secured with another wooden pole and wire 

fence and a bund to limit unauthorised trespass. Immediately beyond the southern site boundary 

existed Heritage Way and residential developments. An embankment gradually gained height to the 

north along the southern site boundary. The western site boundary continued this embankment from 

the west, and it gradually sloped to nothing along the boundary to the east. The embankment was 

very narrow on the top with a palisade fence acting as the boundary across the whole length of the 

western site boundary. Mature trees existed for the majority length of this boundary, with an earlier 

phase of residential housing present beyond this boundary. 

 

Development Proposals 

 

The proposed development by Taylor Wimpey North West is recorded on the enclosed MPSL Site 

Layout, referenced 20069/01, revision E, dated 13 January 2021, an extract of which is shown on 

Figure 2 (below). The 70 No. residential properties, consisting of a combination of traditional 

detached and semi-detached housing, with associated roads, parking, gardens and landscaping. 

 

 
Figure 2: Extract of proposed development layout. 

 

Site History  

 

The site has consisted of open ground from 1879, with a mineral railway situated within a cutting 

along the north western site boundary recorded by 1900. The mineral railway connected Vron 

Colliery to the south of the site to Brymbo Steel and Iron Works to the north. The mineral railway 

was recorded as disused by 1962, following closure of Vron Colliery. By 1981 the mineral railway 

and cutting were no longer recorded with extensive earthworks to the north west at part of the 

extension of the steel works close to the site boundary (refer to Figures 3 and 4). 
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Figures 3 & 4: Showing historical Ordnance Survey map editions of 1912 (left) and 1990 (right) in relation to the 

approximate site boundary. 
 

The steelworks was reported to have closed in 1990, followed by remediation works, at which time 

the site was formed as water storage for dust suppression, with numerous water lagoons shown on 

historical aerial photograph from circa 2006 (refer to Figure 5). Subsequent aerial photographs 

showed the lagoons to have been fills and remaining as open ground (refer to Figure 6). 

 

 
Figure 5: Aerial photograph from circa 2006 with approximate site boundary. Image from Google Earth. 
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Figure 6: Aerial photograph from circa 2018 with approximate site boundary. Image from Google Earth. 
 

 

Previous Investigations 

 

The site was subject to monitoring, testing and assessments in 2007, with contaminated land aspects 

addressed by Smith Grant (SG) LLP and earthworks/settlement by Scott Wilson (SW) Ltd with the 

parcel of land referenced as “Link Road Development Module”. The completion report by both 

parties were reviewed and enclosed within the aforementioned Wardell Armstrong (WA) report 

(also enclosed). 

 

The WA Report assessed the results from 19 No. shallow validation samples by SG in relation to 

current Tier 1 residential garden thresholds as part of the assessments for proposed development. 

The laboratory test results identified the elevated concentrations of chromium (III) in 1 No. sample, 

arsenic within 2 No. samples and 20 No. samples with elevated naphthalene. No asbestos 

fibres/fragments were found and no elevated concentrations of TPHs or dioxins were found. The 

WA report discussed the contaminants would not pose a significant risk to controlled waters due to 

the receptor sensitivity and  the hydro-geological conditions. 

 

The WA report outlined the previous assessments for chromium (III) had excavated this area as a 

hotspot, and the elevated arsenic had been assessed utilising 95th percentile upper confidence limit 

assessment as not requiring remediation. The changes in thresholds for naphthalene had not been 

previously considered as widely contaminated. The WA assessment identified that the exposure 

pathways for naphthalene would warrant placement of a 600mm inert cover within residential 

gardens and require inclusion of VOC mitigation measures for the proposed buildings. 
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Coopers Review and Ground Investigation Findings. 

 

Coopers were requested by TWNW to review the Wardell Armstrong (WA) report in relation to the 

proposals for VOC vapour mitigation measures and cover systems to determine if further 

investigation works would be warranted. No investigation was undertaken by WA with assessments 

based solely on technical review of historical testing. The samples of the shallow infill were taken 

by Smith Grant in 2006, consisting of 19 No. samples, submitted to ALcontrol Geochem, the results 

of which were provided in test report No. 06/18815/02/01, dated 28 November 2006. The testing 

identified relatively higher concentrations of naphthalene from the PAH-16 suite analysis, with no 

other significant PAH’s, which is relatively unusual, although can be found from volatile sources. A 

summary table of the results are included in Table 1 and 2, below. 

 
Table 1: Summary Table of 2006 PAH analysis from post remediation shallow sampling by Smith Grant (samples 

FWTA1-10) 
 

 Tier 1 

Threshold 

Sample References 

FWTA1 FWTA2 FWTA3 FWTA4 FWTA5 FWTA6 FWTA7 FWTA8 FWTA9 FWTA10 

Naphthalene 2.3 3.676 2.820 4.075 2.764 3.355 2.284 3.532 3.175 2.043 3.891 

Acenaphthylene 168 0.021 0.011 0.011 0.022 0.011 0.011 0.010 0.011 0.011 0.011 

Acenaphthene 205 0.337 0.173 0.248 0.093 0.241 0.134 0.234 0.204 0.155 0.304 

Fluorene 163 0.289 0.132 0.145 0.175 0.168 0.083 0.14 0.112 0.114 0.241 

Phenanthrene 91.8 0.209 0.119 0.141 0.17 0.172 0.138 0.225 0.176 0.12 0.294 

Anthracene 2260 0.027 0.01 0.01 0.01 0.01 0.01 0.018 0.01 0.01 0.02 

Fluoranthene 257 <0.025 <0.025 <0.025 <0.025 0.041 0.029 0.072 0.039 0.050 <0.025 

Pyrene 563 <0.022 <0.022 <0.022 <0.022 0.041 0.029 0.063 0.029 0.050 <0.022 

Benz(a)anthracene 3.1 0.019 <0.012 <0.012 <0.012 0.031 0.030 0.046 0.04 0.03 <0.012 

Chrysene 6 0.017 <0.01 <0.01 <0.01 0.031 0.02 0.055 0.03 0.02 <0.010 

Benzo(b)fluoranthene 5.56 <0.016 <0.016 <0.016 <0.016 0.041 0.02 0.046 0.03 0.03 <0.016 

Benzo(k)fluoranthene 8.5 0.033 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 

Benzo(a)pyrene 5 0.016 <0.012 <0.012 <0.012 <0.012 <0.012 <0.012 <0.012 <0.012 <0.012 

Indeno(123cd)pyrene 3.18 <0.011 <0.011 <0.011 <0.011 <0.011 <0.011 <0.011 <0.011 <0.011 <0.011 

Dibenzo(ah)anthracene 0.76 <0.008 <0.008 <0.008 <0.008 <0.008 <0.008 <0.008 <0.008 <0.008 <0.008 

Benzo(ghi)perylene 10.7 0.016 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Notes to Table 1: 

 All units are in mg/kg. 

 Results in bold are above Tier 1 thresholds. 

 
Table 2: Summary Table of 2006 PAH analysis from post remediation shallow sampling by Smith Grant (samples 

FWTA11-19) 
 

 Tier 1 

Threshold 

Sample References 

FWTA11 FWTA12 FWTA13 FWTA14 FWTA15 FWTA16 FWTA17 FWTA18 FWTA19 

Naphthalene 2.3 3.749 5.286 2.411 2.810 4.195 4.061 10.438 9.110 4.975 

Acenaphthylene 168 0.011 0.022 <0.005 0.011 0.053 0.053 0.078 0.044 0.031 

Acenaphthene 205 0.260 0.416 0.134 0.186 0.764 0.783 1.032 0.634 0.556 

Fluorene 163 0.125 0.218 0.082 0.082 0.528 0.560 0.478 0.300 0.277 

Phenanthrene 91.8 0.152 0.221 0.091 0.080 0.343 0.344 0.266 0.439 0.214 

Anthracene 2260 0.01 0.01 0.01 <0.009 0.046 0.028 0.041 0.038 0.024 

Fluoranthene 257 0.03 0.04 0.03 <0.025 0.03 0.057 0.04 0.117 0.027 

Pyrene 563 0.03 0.04 0.03 <0.022 <0.022 0.042 0.043 0.077 0.022 

Benz(a)anthracene 3.1 0.031 0.031 0.03 <0.012 0.024 0.049 0.036 0.086 0.028 

Chrysene 6 0.031 0.031 0.02 <0.01 0.025 0.039 0.047 0.097 0.031 

Benzo(b)fluoranthene 5.56 0.031 0.041 0.02 <0.016 0.022 0.079 0.042 0.079 0.017 

Benzo(k)fluoranthene 8.5 <0.025 <0.025 <0.025 <0.025 0.028 0.06 0.04 0.045 0.039 

Benzo(a)pyrene 5 <0.012 <0.012 <0.012 <0.012 0.017 0.067 0.024 0.057 0.017 

Indeno(123cd)pyrene 3.18 <0.011 <0.011 <0.011 <0.011 <0.011 0.05 0.022 0.022 <0.011 

Dibenzo(ah)anthracene 0.76 <0.008 <0.008 <0.008 <0.008 <0.008 0.017 <0.008 <0.008 <0.008 

Benzo(ghi)perylene 10.7 <0.01 <0.01 <0.01 <0.01 0.021 0.074 0.036 0.082 0.039 

Notes to Table 2: 

 All units are in mg/kg. 

 Results in bold are above Tier 1 thresholds. 
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The assessments by WA detailed the exposure pathways posed by naphthalene to impact human 

health were through contact in the growing medium of the gardens (dermal, hand to 

mouth/vegetable ingestion, secondary dusts) and indoor inhalation of vapours. The proposals 

detailed within the report were to include inert cover systems in gardens/landscaping and vapour 

mitigation measures for all plots in order to mitigate these risks. 

 

Coopers proposed to undertake mechanical trial pits to depths of at least 1m in 20 No. positions 

across the site to obtain representative samples for chemical analysis to confirm the presence of 

naphthalene, identify the likely provenance and associated exposure risks, and propose finalised 

remediation/mitigation for the development. The samples were proposed for initial testing of 

speciated PAH compounds (PAH-16 suite) and speciated TPH by carbon ranges and 

aliphatic/aromatic ranges. The testing included both methods of PAH analysis (GC-Fid and GCMS) 

in order to disclose any variations in the methods of analysis. Subject to the test results further 

proposals were made to undertake a program of vapour monitoring across the site. 

 

The enclosed trial pit logs identified the strata to consist of reworked sandstone and mudstone gravel 

and cobbles with occasional boulders, and rare inclusions of brick fragments and coal. The upper 

surface commonly contained a more weathered profile, recovered as a gravelly clay, indicative of 

softening from weather action and vegetation over the previous 13 years since placement. 

 

Samples were obtained from 21 No. positions, with samples typically taken in the upper 0.5m, and 

lower 0.5m to allow for additional testing where needed. The shallow samples were taken in jars and 

vials in cool boxes, with overnight storage in fridges prior to sending to DETS for laboratory testing. 

The initial testing consisted of 20 No. samples, with results provided within the enclosed DETS 

laboratory test results, referenced 20-24980-1, dated 22 December 2020. These identified no 

detectable concentrations of naphthalene to the laboratories Limits of Detection (LOD) of 

0.03mg/kg (by GCMS) and 0.1mg/kg (by GC-FID). The testing of the other 15 No. PAH 

compounds identified consistently low concentrations, at or close to the LOD. The TPH testing also 

identified no detectable concentrations to LOD indicating no PAH or TPH presence. A summary 

table of the previous and recent testing is shown in Table 3 (below) which indicates comparable 

results with the exception of naphthalene. 
 

Table 3: Summary of previous and recent laboratory testing of PAH compounds. 
 

 Tier 1 

Threshold 

Smith Grant - 2006 Coopers - 2020 

Range Mean 95
th
 Percentile Range (GCMS) Range (GC-FID) 

Naphthalene 2.3 2.04-10.44 4.14 6.31 <0.03 <0.10 

Acenaphthylene 168 <0.01-0.08 0.02 0.04 <0.03 <0.10 

Acenaphthene 205 0.09-1.03 0.36 0.57 <0.03 <0.10 

Fluorene 163 0.08-0.56 0.22 0.37 <0.03 <0.10 

Phenanthrene 91.8 0.08-0.44 0.21 0.24 <0.03 <0.10 

Anthracene 2260 <0.01-0.05 0.02 0.03 <0.03 <0.10 

Fluoranthene 257 <0.03-0.12 0.04 0.06 <0.03-0.04 <0.10 

Pyrene 563 <0.02-0.08 0.03 0.05 <0.03-0.04 <0.10 

Benz(a)anthracene 3.1 <0.01-0.09 0.03 0.05 <0.03 <0.10 

Chrysene 6.0 <0.01-0.10 0.03 0.05 <0.03 <0.10 

Benzo(b)fluoranthene 5.56 <0.02-0.08 0.03 0.05 <0.03 <0.10 

Benzo(k)fluoranthene 8.5 <0.03-0.06 0.03 0.04 <0.03 <0.10 

Benzo(a)pyrene 5.0 <0.01-0.07 0.02 0.03 <0.03 <0.10 

Indeno(123cd)pyrene 3.18 <0.01-0.05 0.01 0.02 <0.03 <0.10 

Dibenzo(ah)anthracene 0.76 <0.01-0.02 0.01 0.01 <0.03 <0.10 

Benzo(ghi)perylene 10.7 <0.01-0.08 0.02 0.04 <0.03 <0.10 

Notes to Table 3: 

 All units are in mg/kg. 

 All laboratory results rounded to 2 decimal places for comparison. 

 Mean/Statistical assessments utilised LOD for any values <LOD. 
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The recent results are clearly in variation to the previous findings, where enquiries were made to 

both laboratories to determine if any reasons for the variations may exist. ALS global (formerly 

ALcontrol Geochem) laboratory in Harwarden said that “I’ve had it confirmed by our quality 

department, we do not hold records dating back that long. We hold them only for a period of 6 years 

unless otherwise requested, so we’d have no way of checking any data linked to the report via 

paperwork etc.” DETS stated “The fact that the more recent testing by DETS using 2 completely 

different methods for the PAHs suggests that these results are reflective of the conditions in 2020. 

This would also be supported by the TPH CWG results which are showing very little in the aromatic 

splits.” 

 

The material types had no odours, and as DETS have indicated multiple lines of testing have been 

utilised indicating there are no naphthalene risks for these materials. The testing from 2006 was 

unusual in identifying low PAHs other than naphthalene which is relatively unusual. The 2006 

testing predated the laboratories automated reported, where on occasions inputs were entered 

incorrectly with the wrong units or decimal places, although given the time since the testing this 

would be hard to corroborate. 

 

Given the absence of any detected concentrations of naphthalene Coopers determined that 

naphthalene vapour mitigation measures were not required, however further assessments would be 

required to determine the requirements for development to protect human health. Coopers discussed 

proposal for the development with Wrexham County Borough Council – Contaminated Land 

Officer (WCBC-CLO), with proposals for additional testing of metals to determine if other risks 

were present where an inert cover system would be required. 

 

Coopers tested all 20 No. samples of the reworked sandstone/mudstone for the full CLEA suite 

metals, including pH, TOC and sulphates. A further 3 No. samples of topsoil from hand dug pits 

HDP1 to HDP3 within the existing embankment containing trees along the north western boundary 

were also tested for full CLEA suite metals, PAH-16, and asbestos, with the results provided within 

the enclosed DETS laboratory test results, referenced 20-24980-1, dated 22 December 2020. 

 

The results are summarised in Table 2, below, showing all samples of the topsoil and 19 of the 20 

samples were identified to be designated as within the chemical parameters are suitable for use 

within residential gardens growing medium. The sample from Coopers trial pit TP10 at 0.2m depth 

identified a elevated concentrations of lead (300mg/kg, above human health Tier 1 criteria of 

200mg/kg), and zinc (1200mg/kg above phytotoxic thresholds of 300mg/kg). The results from these 

positions were significantly in variance to the other samples, indicating outliers relating to 

heterogeneity of the material, rather than results where statistical assessments would be applicable. 

Following further discussions with WCBC-CLO it was proposed to undertake further extracts to 

determine if the results were consistent in that location, representing a localised area of 

contaminants, or if this was representative of non-homogeneous variations that occur within a 

reworked soils that could be assessed a representative of the materials site wide. 

 

Coopers contacted the laboratory to request further extracts and analysis of the sample, however 

there was insufficient sample volume to undertake further testing. The same strata was however 

sampled within trial pit TP10 at a depth of 0.8m, which was therefore commissioned for testing of 4 

No. extracts of lead and zinc in addition to a nitric acid extract of the zinc (to determine relative 

uptake by plants for phytotoxic risks). The results of the further testing are provided in the enclosed 

DETS report No. 21-00599, dated 18 January 2021, identifying lead concentrations between 
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20mg/kg to 26mg/kg, zinc concentrations of 48mg/kg to 53mg/kg, and nitric acid soluble zinc of 

36mg/kg. 

The results of the further testing indicate this is not localised to a general area, and are more 

indicative of non-homogenous materials, where the results of the material as a whole would be 

applicable. The enclosed statistical analysis of the results indicates a 95th percentile for lead of 

82mg/kg, and zinc of 311mg/kg, albeit without outliers due to heterogeneity. The assessments 

indicate the risks posed by the soils are very low when considering the materials will not be present 

at shallow depths within gardens, with proposals to import a minimum of 300mm of subsoil/topsoil 

for placement in the gardens to provide suitable planting medium. This would therefore designate 

the contaminated land requirements as comparable with other phases of the development on the 

former steelworks and the original assessments of the risks posed to the future residents.  

 

Further details of the development phase requirements for testing and placement of imported soils 

are provided within the enclosed Coopers Build Phase Remediation and Validation Strategy, 

referenced 7565bprs, dated 21 January 2021. 

 

Gas Mitigation Requirements 

 

Given the absence of any identified naphthalene it is clear that protection measures for naphthalene 

vapour are not required. The original investigation by Smith Grant (SG) detailed that ground gas 

monitoring was undertaken across the wider redevelopment of the steel works, with identification of 

elevated concentrations of carbon dioxide within the areas of the former upper blast furnace, coke 

ovens, and wonder bank tip, inferred as indicative of the presence of biodegradable materials. No 

significant methane concentrations were identified.  

 

None of the areas where elevated carbon dioxide was found during the gas monitoring were within 

or close to the site, however the original assessments recommended the use of precautionary gas 

mitigation measures across the site due to the absence of post remediation monitoring and risks 

posed by migration pathways from coal mining beneath the site. The proposals were therefore for 

inclusion of Characteristic Situation 2 (CS2) mitigation measures for all houses, and were 

designated for all areas of the site and previous adjacent developments. As detailed within the 

environmental data supplied within the WA report, the site is within an area where 3% to 5% of 

properties are estimated to be above the radon action level, where basic radon protection measures 

are required. The requirements for basic radon protection are largely comparable with those for CS2, 

although a higher specification of membranes are required for CS2. 

 

The proposals are therefore to include Characteristic Situation 2 gas mitigation measures, in 

accordance with BS8485:2015+A1:2019 in accordance with the original proposals. The gas 

mitigation measure designs and verification proposals are provided in the enclosed Coopers Build 

Phase Remediation and Validation Strategy, referenced 7565bprs, dated 21 January 2021. 

 

Conclusions 

 

The site has been subject to additional investigation and assessments to confirm the ground 

conditions and requirements for development. These works confirm the previous assessments that 

human health risks associated with contaminated land are negligible, with the requirements for the 

development to import and verify a suitable minimum 300mm of topsoil/subsoil for planting on the 

existing strata. 
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Gas mitigation measures to the equivalent of Characteristic Situation 2 are required for all properties 

with associated verification. The design and verification requirements for the properties are included 

within the enclosed Coopers Build Phase Remediation and Validation Strategy. 

 

Yours Sincerely 

 
 

Ben Hill 

BSc (Hons), CSci. MIEnvSc, FGS 

Senior Engineering Geologist 

 

For COOPERS 

 

ENCS: 

 Coopers Drawing No. 7565/01 – Site Plan. 

 Coopers Trial Pit Logs, referenced TP01 to TP21, excavated 2 December 2020. 

 DETS Chemical Certificate of Analysis, referenced 20-24980-1, dated 22 December 2020. 

 DETS Chemical Certificate of Analysis, referenced 21-00599, dated 18 January 2021. 

 Statistical Calculation Tool Print Sheets. 

 Coopers “Build Phase Remediation and Validation Strategy”, referenced 7565BPRS, dated 

21 January 2021. 

 Wardell Armstrong “Ground Conditions Assessment”, referenced ST16882-001, dated 

November 2018. 
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This drawing is to be read in conjunction with the following:-

e)

c)

a)

Wales and West, ref. 19217899, dated 26 June 2020.

d)

SPEnergy Networks, ref. 329701, 352495, dated 26 June 2020.

DXF File, ref. '2019-03-19_ST16882 TOPO SURVEY LAGOON
AREA PART1 DRAFT', received by Coopers on 25 November 2020.

BT Openreach utilities map, ref. TFC11515G, dated 25 November 2020.

b) Wardell Armstrong, Former Brymbo Steelworks, Wrexham, Lagoon
Site, Ground Conditions Assessment, ref. ST16882-0001, dated
November 2018.
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Original site investigation boundary
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(All positions are approximate unless otherwise stated)

KEY TO CONJECTURED SERVICES
(All positions are approximate unless otherwise stated)

BT BT BT BT

ELEC. H.V.

ELEC. L.V.

FW

SW

W W W W

Gas lines (taken from ref. c)

BT lines (taken from ref. d)

Surface water lines (taken from ref. g)

Foul sewer line (taken from ref. g)

Potable water lines (taken from ref. f)

High voltage electricity lines (taken from ref. e)

Low voltage electricity lines (taken from ref. e)

KEY TO EXPLORATORY HOLES
(All positions are approximate unless otherwise stated)

Note:
Only above services available to Coopers at time of drawing production.

Former hedgeline (taken from ref. b)

Former road (taken from ref. b)

Former lagoon (taken from ref. b)

f) Severn Trent [water], ref. 411087-1, dated 01 July 2020.

g) Welsh Water [sewers], Brymbo, Heritage Way, ref. 329692, 352488,
dated 07 July 2020.

4.0m

Geological fault line (taken from ref. b)

Fill material contours (taken from ref. b)

Area of buried slopes (taken from ref. b)

Topographical contours (taken from ref. a)

Surveyed vegetation (taken from ref. a)

Surveyed banks (taken from ref. a)

Former landfill (taken from ref. b)

Restoration Surface Validation Sample
(taken from ref. b)

Cycleway surface validation sample
(taken from ref. b)

Batter validation sample
(taken from ref. b)

Trial pits TP01 - TP21 excavated by Coopers
between 02 - 03 December 2020

Surveyed trial trenches TT01 - TT05 excavated
by Coopers between 02 - 03 December 2020

Hand dug trial pits HDP01 - HDP03 excavated
by Coopers between 02 - 03 December 2020

h) Taylor Wimpey, Site Layout, Heritage Way, Brymbo, ref. 20069-01,
rev. E, dated 13 January 2021.

Development boundary (taken from ref. h)
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Coopers (Chester) Ltd
tel:  01244 684 910

web:  www.coopers.co.uk
email:  admin@coopers.co.uk
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1:25 ST

PARC BRYMBO, WREXHAM - LAGOON SITE

Taylor Wimpey North West

Coopers (Chester) Ltd

7565

TP01
Number

02/12/2020

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

Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 10 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

1.50 x 0.60 x 1.10m

(1.10)

MADEGROUND. Brown, slightly clayey, very sandy, angular 
to sub-angular, fine to coarse GRAVEL and COBBLE of 
various lithologies, predominantly sandstone, rare brick and 
concrete. *Assumed as medium dense to dense.

  1.10
Complete at 1.10m

Location CAT scanned prior to excavation.
Sides stable during excavation.
Surface water seepage only during excavation.

0.30 JV

*Based upon trenchside stability characteristics.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.
Trial pit backfilled with arisings upon completion.

1/1



Coopers (Chester) Ltd
tel:  01244 684 910

web:  www.coopers.co.uk
email:  admin@coopers.co.uk

Location (Observed measurements)
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PARC BRYMBO, WREXHAM - LAGOON SITE

Taylor Wimpey North West

Coopers (Chester) Ltd

7565

TP02
Number

02/12/2020

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

Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 10 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

1.50 x 0.60 x 1.20m

(1.10)

MADEGROUND. Brown, slightly clayey, very sandy, angular 
to sub-angular, fine to coarse GRAVEL and COBBLE of 
various lithologies, predominantly sandstone, rare brick and 
coal. *Assumed as medium dense to dense.

  1.10
Complete at 1.20m

Location CAT scanned prior to excavation.
Sides stable during excavation.
Surface water seepage only during excavation.
*Based upon trenchside stability characteristics.

0.40 JV

Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.
Trial pit backfilled with arisings upon completion.

0.90 JV
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Coopers (Chester) Ltd
tel:  01244 684 910

web:  www.coopers.co.uk
email:  admin@coopers.co.uk

Location (Observed measurements)

Ground Level (mOD)

Dates

Site

Client

Engineer

Job
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Sheet
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LegendDescription
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(m)
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PARC BRYMBO, WREXHAM - LAGOON SITE

Taylor Wimpey North West

Coopers (Chester) Ltd

7565

TP03
Number

02/12/2020

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

Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 10 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

1.50 x 0.60 x 1.30m

1

MADEGROUND. Grass over, brown, sandy, gravelly CLAY. 
Sand is fine to coarse. Gravel is angular to sub-angular, fine 
to coarse of sandstone.

  0.05

(1.05)

MADEGROUND. Brown, slightly clayey, very sandy, angular 
to sub-angular, fine to coarse GRAVEL and COBBLE of 
predominantly sandstone, rare brick and coal. *Assumed as 
medium dense to dense.

  1.10
Complete at 1.30m

Location CAT scanned prior to excavation.
Spalling of larger material causing local instability, otherwise stable.
Groundwater seepage at 1.20m during excavation.

0.30 JV

*Based upon trenchside stability characteristics.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.
Trial pit backfilled with arisings upon completion.

0.90 B

Seepage during 
excavation(1) at 1.20m.

1/1



Coopers (Chester) Ltd
tel:  01244 684 910

web:  www.coopers.co.uk
email:  admin@coopers.co.uk

Location (Observed measurements)

Ground Level (mOD)

Dates

Site

Client

Engineer

Job
Number

Sheet

W
at

er

LegendDescription
Depth

(m)
(Thickness)

Depth
(m)

Level
(mOD)Sample / Tests

1:25 ST

PARC BRYMBO, WREXHAM - LAGOON SITE

Taylor Wimpey North West

Coopers (Chester) Ltd

7565

TP04
Number

02/12/2020

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

Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 10 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

1.50 x 0.60 x 1.10m

MADEGROUND. Grass over, brown, sandy, gravelly CLAY. 
Sand is fine to coarse. Gravel is angular to sub-angular, fine 
to coarse of sandstone.

  0.05

(1.05)

MADEGROUND. Brown, slightly clayey, very sandy, angular 
to sub-angular, fine to coarse GRAVEL and COBBLE of 
predominantly sandstone, rare brick and coal. Sand is fine 
to coarse. *Assumed as medium dense to dense.

  1.10
Complete at 1.10m

Location CAT scanned prior to excavation.
Sides stable during excavation. Spalling only.
No groundwater encountered during excavation.

0.30 JV

*Based upon trenchside stability characteristics.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.
Trial pit backfilled with arisings upon completion.

0.80 B

1/1



Coopers (Chester) Ltd
tel:  01244 684 910

web:  www.coopers.co.uk
email:  admin@coopers.co.uk

Location (Observed measurements)

Ground Level (mOD)

Dates

Site

Client

Engineer

Job
Number

Sheet

W
at

er

LegendDescription
Depth

(m)
(Thickness)

Depth
(m)

Level
(mOD)Sample / Tests

1:25 ST

PARC BRYMBO, WREXHAM - LAGOON SITE

Taylor Wimpey North West

Coopers (Chester) Ltd

7565

TP05
Number

02/12/2020

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

Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 10 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

1.50 x 0.60 x 1.10m

MADEGROUND. Grass over, brown, slightly sandy, gravelly 
CLAY. Sand is fine to coarse. Gravel is angular to 
sub-angular, fine to coarse of sandstone.

  0.05

(1.05)

MADEGROUND. Brown, clayey, very sandy, angular to 
sub-angular, fine to coarse GRAVEL and COBBLE of 
predominantly sandstone, rare brick and coal. Low boulder 
content. *Assumed as medium dense to dense.

  1.10
Complete at 1.10m

Location CAT scanned prior to excavation.
Sides stable during excavation. Spalling only.
No groundwater encountered during excavation.

0.30 JV

*Based upon trenchside stability characteristics.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.
Trial pit backfilled with arisings upon completion.

0.90 B

1/1



Coopers (Chester) Ltd
tel:  01244 684 910

web:  www.coopers.co.uk
email:  admin@coopers.co.uk

Location (Observed measurements)

Ground Level (mOD)

Dates

Site

Client

Engineer

Job
Number

Sheet

W
at

er

LegendDescription
Depth

(m)
(Thickness)

Depth
(m)

Level
(mOD)Sample / Tests

1:25 ST

PARC BRYMBO, WREXHAM - LAGOON SITE

Taylor Wimpey North West

Coopers (Chester) Ltd

7565

TP06
Number

02/12/2020

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

Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 10 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

1.50 x 0.60 x 1.20m

(0.10) MADEGROUND. Grass over, brown, slightly sandy, gravelly 
CLAY. Sand is fine to coarse. Gravel is angular to 
sub-angular, fine to coarse of sandstone.

  0.10

(1.10)

MADEGROUND. Brown, slightly clayey, very sandy, angular 
to sub-angular, fine to coarse GRAVEL and COBBLE of 
predominantly sandstone, rare brick coal and rare fused 
material.  *Assumed as medium dense to dense.

  1.20
Complete at 1.20m

Location CAT scanned prior to excavation.
Sides stable during excavation. Spalling only.

0.20 JV

No groundwater encountered during excavation.
*Based upon trenchside stability characteristics.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.
Trial pit backfilled with arisings upon completion.

0.80 B

1/1



Coopers (Chester) Ltd
tel:  01244 684 910

web:  www.coopers.co.uk
email:  admin@coopers.co.uk

Location (Observed measurements)

Ground Level (mOD)

Dates

Site

Client

Engineer

Job
Number

Sheet

W
at

er

LegendDescription
Depth

(m)
(Thickness)

Depth
(m)

Level
(mOD)Sample / Tests

1:25 ST

PARC BRYMBO, WREXHAM - LAGOON SITE

Taylor Wimpey North West

Coopers (Chester) Ltd

7565

TP07
Number

02/12/2020

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

Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 10 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

1.50 x 0.60 x 1.20m

MADEGROUND. Grass over, brown, slightly sandy, gravelly 
CLAY. 

  0.05

(0.75)

MADEGROUND. Grey, sandy, very clayey, angular to 
sub-angular, fine to coarse GRAVEL with a moderate cobble 
content.  *Assumed as medium dense to dense.

  0.80

(0.40)

MADEGROUND. Brown, slightly clayey, very sandy, angular 
to sub-angular, fine to coarse GRAVEL and COBBLES. 
Sand is fine to coarse. Gravel is predominantly sandstone. 
*Assumed as medium dense to dense.

  1.20
Complete at 1.20m

Location CAT scanned prior to excavation.
Sides stable during excavation.
No groundwater encountered during excavation.

0.30 JV

*Based upon trenchside stability characteristics.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.
Trial pit backfilled with arisings upon completion.

0.90 B

1/1



Coopers (Chester) Ltd
tel:  01244 684 910

web:  www.coopers.co.uk
email:  admin@coopers.co.uk

Location (Observed measurements)

Ground Level (mOD)

Dates

Site

Client

Engineer

Job
Number

Sheet

W
at

er

LegendDescription
Depth

(m)
(Thickness)

Depth
(m)

Level
(mOD)Sample / Tests

1:25 ST

PARC BRYMBO, WREXHAM - LAGOON SITE

Taylor Wimpey North West

Coopers (Chester) Ltd

7565

TP08
Number

02/12/2020

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

Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 10 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

1.50 x 0.60 x 1.10m

1

MADEGROUND. Grass over, brown, slightly sandy, gravelly 
CLAY. 

  0.05

(0.85)

MADEGROUND. Grey, sandy, very clayey, angular to 
sub-angular, fine to coarse GRAVEL with a moderate cobble 
content. Sand is fine to coarse. Gravel is predominantly 
sandstone. *Assumed as medium dense to dense.

  0.90
(0.20)

MADEGROUND. Brown, slightly clayey, very sandy, angular 
to sub-angular, fine to coarse GRAVEL and COBBLE of 
various lithologies including sandstone, coal and brick. 
*Assumed as medium dense to dense.  1.10

Complete at 1.10m

Location CAT scanned prior to excavation.
Sides stable during excavation.
Seepage at 1.00m during excavation. Sheen on surface.
*Based upon trenchside stability characteristics.

0.40 JV

Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.
Trial pit backfilled with arisings upon completion.

Seepage during 
excavation(1) at 1.00m.

1.00 B

1/1



Coopers (Chester) Ltd
tel:  01244 684 910

web:  www.coopers.co.uk
email:  admin@coopers.co.uk

Location (Observed measurements)

Ground Level (mOD)

Dates

Site

Client

Engineer

Job
Number

Sheet

W
at

er

LegendDescription
Depth

(m)
(Thickness)

Depth
(m)

Level
(mOD)Sample / Tests

1:25 ST

PARC BRYMBO, WREXHAM - LAGOON SITE

Taylor Wimpey North West

Coopers (Chester) Ltd

7565

TP09
Number

02/12/2020

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

Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 10 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

1.50 x 0.60 x 1.20m

MADEGROUND. Grass over, brown, slightly sandy, gravelly 
CLAY. 

  0.05

(1.15)

MADEGROUND. Brown, slightly clayey, very sandy, angular 
to sub-angular, fine to coarse GRAVEL and COBBLE. Sand 
is fine to coarse. Gravel is predominantly sandstone. 
*Assumed as medium dense to dense.

  1.20
Complete at 1.20m

Location CAT scanned prior to excavation.
Sides stable during excavation.
Seepage at 1.00m during excavation. Sheen on surface.

0.30 JV

*Based upon trenchside stability characteristics.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.
Trial pit backfilled with arisings upon completion.

0.90 B

1/1



Coopers (Chester) Ltd
tel:  01244 684 910

web:  www.coopers.co.uk
email:  admin@coopers.co.uk

Location (Observed measurements)

Ground Level (mOD)

Dates

Site

Client

Engineer

Job
Number

Sheet

W
at

er

LegendDescription
Depth

(m)
(Thickness)

Depth
(m)

Level
(mOD)Sample / Tests

1:25 ST

PARC BRYMBO, WREXHAM - LAGOON SITE

Taylor Wimpey North West

Coopers (Chester) Ltd

7565

TP10
Number

02/12/2020

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

Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 10 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

1.50 x 0.60 x 1.10m

(0.10) MADEGROUND. Grass over, brown, slightly sandy, gravelly 
CLAY. Sand is fine to coarse. Gravel is angular to 
sub-angular, fine to coarse of various lithologies including 
sandstone.

  0.10

(1.00)

MADEGROUND. Brown, slightly clayey, very sandy, angular 
to sub-angular, fine to coarse GRAVEL and COBBLE of 
predominantly sandstone with rare brick and coal. 
*Assumed as medium dense to dense.

  1.10
Complete at 1.10m

Location CAT scanned prior to excavation.
Sides stable during excavation. Spalling only.

0.20 JV

No groundwater encountered during excavation.
*Based upon trenchside stability characteristics.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.
Trial pit backfilled with arisings upon completion.

0.80 B

1/1



Coopers (Chester) Ltd
tel:  01244 684 910

web:  www.coopers.co.uk
email:  admin@coopers.co.uk

Location (Observed measurements)

Ground Level (mOD)

Dates

Site

Client

Engineer

Job
Number

Sheet

W
at

er

LegendDescription
Depth

(m)
(Thickness)

Depth
(m)

Level
(mOD)Sample / Tests

1:25 ST

PARC BRYMBO, WREXHAM - LAGOON SITE

Taylor Wimpey North West

Coopers (Chester) Ltd

7565

TP11
Number

02/12/2020

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

Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 10 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

1.50 x 0.60 x 1.30m

(0.65)

MADEGROUND. Grass over, brown, sandy, slightly gravelly 
CLAY. 

  0.65

(0.65)

MADEGROUND. Brown, slightly clayey, very sandy, angular 
to sub-angular, fine to coarse GRAVEL and COBBLE of 
sandstone.  *Assumed as medium dense to dense.

  1.30
Complete at 1.30m

Location CAT scanned prior to excavation.
Sides stable during excavation. 
No groundwater encountered during excavation.

0.30 JV

*Based upon trenchside stability characteristics.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.
Trial pit backfilled with arisings upon completion.

0.90 B

1/1



Coopers (Chester) Ltd
tel:  01244 684 910

web:  www.coopers.co.uk
email:  admin@coopers.co.uk

Location (Observed measurements)

Ground Level (mOD)

Dates

Site

Client

Engineer

Job
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Sheet

W
at
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(m)
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(m)
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(mOD)Sample / Tests

1:25 ST

PARC BRYMBO, WREXHAM - LAGOON SITE

Taylor Wimpey North West

Coopers (Chester) Ltd

7565

TP12
Number

02/12/2020

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

Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 10 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

1.50 x 0.60 x 1.20m

MADEGROUND. Grass over, brown, sandy, slightly gravelly 
CLAY. 

  0.05

(1.15)

MADEGROUND. Brown, slightly clayey, very sandy, angular 
to sub-angular, fine to coarse GRAVEL and COBBLE. Sand 
is fine to coarse. Gravel is predominantly sandstone with 
rare brick, ceramic, metal wire and coal.  *Assumed as 
medium dense to dense.

  1.20
Complete at 1.20m

Location CAT scanned prior to excavation.
Sides stable during excavation. 
No groundwater encountered during excavation.

0.30 JV

*Based upon trenchside stability characteristics.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.
Trial pit backfilled with arisings upon completion.

0.90 B

1/1



Coopers (Chester) Ltd
tel:  01244 684 910

web:  www.coopers.co.uk
email:  admin@coopers.co.uk

Location (Observed measurements)

Ground Level (mOD)

Dates

Site

Client

Engineer

Job
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Sheet

W
at
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Depth

(m)
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(m)
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1:25 ST

PARC BRYMBO, WREXHAM - LAGOON SITE

Taylor Wimpey North West

Coopers (Chester) Ltd

7565

TP13
Number

02/12/2020

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

Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 10 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

1.50 x 0.60 x 1.20m

MADEGROUND. Grass over, brown, sandy, slightly gravelly 
CLAY. 

  0.05

(1.15)

MADEGROUND. Brown, slightly clayey, very sandy, angular 
to sub-angular, fine to coarse GRAVEL and COBBLE of 
various lithologies predominantly sandstone with rare coal. 
Low boulder content.  *Assumed as medium dense to dense.

  1.20
Complete at 1.20m

Location CAT scanned prior to excavation.
Sides stable during excavation. 

0.20 JV

No groundwater encountered during excavation.
*Based upon trenchside stability characteristics.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.
Trial pit backfilled with arisings upon completion.

0.80 B

1/1



Coopers (Chester) Ltd
tel:  01244 684 910

web:  www.coopers.co.uk
email:  admin@coopers.co.uk

Location (Observed measurements)

Ground Level (mOD)

Dates

Site

Client

Engineer

Job
Number

Sheet

W
at

er

LegendDescription
Depth

(m)
(Thickness)

Depth
(m)
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(mOD)Sample / Tests

1:25 ST

PARC BRYMBO, WREXHAM - LAGOON SITE

Taylor Wimpey North West

Coopers (Chester) Ltd

7565

TP14
Number

02/12/2020

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

Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 10 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

1.50 x 0.60 x 1.40m

MADEGROUND. Grass over, brown, sandy, slightly gravelly 
CLAY. 

  0.01

(1.39)

MADEGROUND. Brown, slightly clayey, very sandy, angular 
to sub-angular, fine to coarse GRAVEL and COBBLE of 
various lithologies predominantly sandstone with rare brick 
fragments, coal and cobbles of whole brick. *Assumed as 
medium dense to dense.

  1.40
Complete at 1.40m

Location CAT scanned prior to excavation.
Sides stable during excavation. 
No groundwater encountered during excavation.

0.30 JV

*Based upon trenchside stability characteristics.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.
Trial pit backfilled with arisings upon completion.

0.70 B

1/1



Coopers (Chester) Ltd
tel:  01244 684 910

web:  www.coopers.co.uk
email:  admin@coopers.co.uk

Location (Observed measurements)
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Engineer
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W
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(m)
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1:25 ST

PARC BRYMBO, WREXHAM - LAGOON SITE

Taylor Wimpey North West

Coopers (Chester) Ltd

7565

TP15
Number

02/12/2020

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

Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 10 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

1.50 x 0.60 x 1.40m

MADEGROUND. Grass over, brown, sandy, gravelly CLAY.   0.05

(1.35)

MADEGROUND. Brown, slightly clayey, very sandy, angular 
to sub-angular, fine to coarse GRAVEL and COBBLE of 
various lithologies predominantly sandstone with rare brick, 
coal, slate and ceramic. Low boulder content of sandstone. 
*Assumed as medium dense to dense.

  1.40
Complete at 1.40m

Location CAT scanned prior to excavation.

0.10 JV

Sides stable during excavation. 
No groundwater encountered during excavation.
*Based upon trenchside stability characteristics.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.
Trial pit backfilled with arisings upon completion.

0.80 B

1/1



Coopers (Chester) Ltd
tel:  01244 684 910

web:  www.coopers.co.uk
email:  admin@coopers.co.uk

Location (Observed measurements)

Ground Level (mOD)
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Client

Engineer
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Sheet

W
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Depth
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1:25 ST

PARC BRYMBO, WREXHAM - LAGOON SITE

Taylor Wimpey North West

Coopers (Chester) Ltd

7565
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Number

02/12/2020

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

Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 10 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

1.50 x 0.60 x 1.30m

MADEGROUND. Grass over, brown, slightly sandy, gravelly 
CLAY. 

  0.05

(1.25)

MADEGROUND. Brown, slightly clayey, very sandy, angular 
to sub-angular, fine to coarse GRAVEL and COBBLE of 
various lithologies including predominantly sandstone, rare 
brick and coal. *Assumed as medium dense to dense.

  1.30
Complete at 1.30m

Location CAT scanned prior to excavation.
Sides stable during excavation. 

0.20 JV

No groundwater encountered during excavation.
*Based upon trenchside stability characteristics.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.
Trial pit backfilled with arisings upon completion.

0.70 B

1/1
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PARC BRYMBO, WREXHAM - LAGOON SITE

Taylor Wimpey North West

Coopers (Chester) Ltd

7565
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02/12/2020

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

Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 10 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

1.50 x 0.60 x 1.50m

MADEGROUND. Grass over, brown, slightly sandy, gravelly 
CLAY. 

  0.05

(0.45) MADEGROUND. Brown, slightly clayey, very sandy, angular 
to sub-angular, fine to coarse GRAVEL and COBBLE of 
sandstone. *Assumed as medium dense to dense.

  0.50

(0.90)

MADEGROUND. Stiff, grey, slightly sandy, gravelly, silty 
CLAY. Sand is fine to medium. Gravel is angular to 
sub-rounded, fine to coarse of various lithologies including 
sandstone. *Assumed as medium dense to dense.

  1.40
(0.10) MADEGROUND. Brown, very sandy, angular to sub-angular,

 fine to coarse GRAVEL of sandstone. Low cobble content. 
*Assumed as medium dense to dense.

  1.50

Complete at 1.50m

Location CAT scanned prior to excavation.
Sides stable during excavation. 

0.20 JV

No groundwater encountered during excavation.
*Based upon trenchside stability characteristics.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.
Trial pit backfilled with arisings upon completion.

0.60 B

1.50 B

1/1
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Taylor Wimpey North West

Coopers (Chester) Ltd

7565
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Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved
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Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 10 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

(0.20) MADEGROUND. Grass over, brown, slightly sandy, gravelly 
CLAY. 

  0.20

(1.10)

MADEGROUND. Grey, very clayey, sandy, angular to 
sub-rounded, fine to coarse GRAVEL of various lithologies, 
predominantly sandstone with rare coal. Moderate cobble 
content. *Assumed as medium dense to dense.

  1.30
Complete at 1.30m

Location CAT scanned prior to excavation.

0.10 JV

Sides stable during excavation. 
No groundwater encountered during excavation.
*Based upon trenchside stability characteristics.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.

0.50 B

Trial pit backfilled with arisings upon completion.

1/1



Coopers (Chester) Ltd
tel:  01244 684 910

web:  www.coopers.co.uk
email:  admin@coopers.co.uk

Location (Observed measurements)

Ground Level (mOD)

Dates

Site

Client

Engineer

Job
Number

Sheet

W
at

er

LegendDescription
Depth

(m)
(Thickness)

Depth
(m)

Level
(mOD)Sample / Tests

1:25 ST

PARC BRYMBO, WREXHAM - LAGOON SITE

Taylor Wimpey North West

Coopers (Chester) Ltd

7565

TP19
Number

02/12/2020

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

Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 10 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

1.50 x 0.60 x 1.30m

MADEGROUND. Grass over, brown, slightly sandy, gravelly 
CLAY. 

  0.05

(1.25)

MADEGROUND. Brown, slightly clayey, very sandy, angular 
to sub-angular, fine to coarse GRAVEL of sandstone. Sand 
is fine to coarse. *Assumed as medium dense to dense.

  1.30
Complete at 1.30m

Location CAT scanned prior to excavation.
Sides stable during excavation. 
No groundwater encountered during excavation.

0.30 JV

*Based upon trenchside stability characteristics.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.
Trial pit backfilled with arisings upon completion.

0.80 B

1/1



Coopers (Chester) Ltd
tel:  01244 684 910

web:  www.coopers.co.uk
email:  admin@coopers.co.uk

Location (Observed measurements)

Ground Level (mOD)

Dates

Site

Client

Engineer

Job
Number

Sheet

W
at

er

LegendDescription
Depth

(m)
(Thickness)

Depth
(m)

Level
(mOD)Sample / Tests

1:25 ST

PARC BRYMBO, WREXHAM - LAGOON SITE

Taylor Wimpey North West

Coopers (Chester) Ltd

7565

TP20
Number

02/12/2020

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

Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 10 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

1.50 x 0.60 x 1.20m

(0.10) MADEGROUND. Grass over, brown, slightly sandy, gravelly 
CLAY.   0.10

(1.10)

MADEGROUND. Stiff, grey, slightly sandy, very gravelly 
CLAY with a low cobble content of sandstone. Sand is fine 
to coarse. Gravel is angular to sub-angular, fine to coarse of 
various lithologies, predominantly sandstone.

  1.20
Complete at 1.20m

Location CAT scanned prior to excavation.
Sides stable during excavation. 

0.20 JV

No groundwater encountered during excavation.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.
Trial pit backfilled with arisings upon completion.

0.80 B

1/1



Coopers (Chester) Ltd
tel:  01244 684 910

web:  www.coopers.co.uk
email:  admin@coopers.co.uk

Location (Observed measurements)

Ground Level (mOD)

Dates

Site

Client

Engineer

Job
Number

Sheet

W
at

er

LegendDescription
Depth

(m)
(Thickness)

Depth
(m)

Level
(mOD)Sample / Tests

1:25 ST

PARC BRYMBO, WREXHAM - LAGOON SITE

Taylor Wimpey North West

Coopers (Chester) Ltd

7565

TP21
Number

02/12/2020

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

Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Checked
By

Machine : 10 Tonne Tracked 
Excavator

Method : Mechanical 
Excavation

1.50 x 0.60 x 0.90m

(0.40)

Stiff, grey, slightly sandy, silty, very gravelly CLAY. Sand is 
fine to medium. Gravel is sub-angular to sub-rounded, fine 
to coarse of sandstone.

  0.40

(0.50)

MADEGROUND. Brown, sandy, angular to sub-angular, fine 
to coarse GRAVEL and COBBLES of sandstone. Sand is 
fine to coarse. *Assumed as medium dense to dense.

  0.90
Complete at 0.90m

Location CAT scanned prior to excavation.
Sides stable during excavation. 

0.20 JV

No groundwater encountered during excavation.
*Based upon trenchside stability characteristics.
Please note that discolouration of photographs may occur when viewed on 
screen as a PDF, or when printed as a hard copy.

0.50 B

Trial pit backfilled with arisings upon completion.

1/1



Certificate Number 20-24980-1 Issued: 22-Dec-20

Client 

Our Reference 

Client Reference 

Order No 

Contract Title 

Description 

Date Received 

Date Started 

Date Completed 

Test Procedures

Notes

Approved By 

Adam Fenwick
Contracts Manager

Identified by prefix DETSn (details on request).

23 Soil samples.

07-Dec-20

07-Dec-20

22-Dec-20

This report supersedes 20-24980, extra testing. 

Opinions and interpretations are outside the laboratory's scope of ISO 17025

accreditation. This certificate is issued in accordance with the accreditation

requirements of the United Kingdom Accreditation Service. The results reported herein

relate only to the material supplied to the laboratory. This certificate shall not be

reproduced except in full, without the prior written approval of the laboratory.

Certificate of Analysis
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Chester

CH4 9QU
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Derwentside Environmental Testing Services Limited
Unit 2, Park Road Industrial Estate South, Consett, Co Durham, DH8 5PY
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Summary of Chemical Analysis
Matrix Descriptions

Our Ref 20-24980-1

Client Ref 7565

Contract Title (7565) Parc Brymbo, Wrexham - Lagoon Site

Sample ID Depth Lab No Completed Matrix Description
TP01 0.3 1772725 14/12/2020 Dark brown gravelly,  sandy  CLAY

TP02 0.4 1772726 14/12/2020 Dark brown gravelly, very sandy  CLAY

TP03 0.3 1772727 14/12/2020 Brown gravelly,  sandy  CLAY

TP04 0.3 1772728 14/12/2020 Brown gravelly, very sandy  CLAY

TP05 0.3 1772729 14/12/2020 Brown gravelly, very sandy  CLAY

TP06 0.2 1772730 14/12/2020 Dark brown gravelly,  sandy  CLAY

TP07 0.3 1772731 14/12/2020 Dark brown gravelly, very sandy  CLAY

TP08 0.4 1772732 14/12/2020 Brown gravelly,  sandy  CLAY

TP09 0.3 1772733 14/12/2020 Dark brown gravelly, very sandy  CLAY

TP10 0.2 1772734 14/12/2020 Dark brown gravelly, very sandy  CLAY

TP11 0.3 1772735 14/12/2020 Dark brown gravelly,  sandy  CLAY

TP12 0.3 1772736 14/12/2020 Dark brown gravelly,  sandy  CLAY

TP13 0.2 1772737 14/12/2020 Dark brown gravelly,  sandy  CLAY

TP14 0.3 1772738 14/12/2020 Dark brown gravelly,  sandy  CLAY

TP16 0.2 1772739 14/12/2020 Dark brown gravelly,  sandy  CLAY

TP17 0.2 1772740 14/12/2020 Dark brown gravelly,  sandy  CLAY

TP18 0.1 1772741 14/12/2020 Dark brown gravelly,  sandy  CLAY

TP19 0.3 1772742 14/12/2020 Dark brown gravelly,  sandy  CLAY

TP20 0.2 1772743 14/12/2020 Dark brown gravelly,  sandy  CLAY

TP21 0.2 1772744 14/12/2020 Dark brown gravelly,  sandy  CLAY

HDP1 0.1 1772745 14/12/2020 Dark brown very sandy  CLAY including much rootlets

HDP2 0.1 1772746 14/12/2020 Dark brown very sandy  CLAY including much rootlets

HDP3 0.1 1772747 14/12/2020 Dark brown very sandy  CLAY including much rootlets

Page 2 of 14



Summary of Chemical Analysis
Soil Samples

Our Ref 20-24980-1
Client Ref 7565

Contract Title (7565) Parc Brymbo, Wrexham - Lagoon Site
Lab No 1772725 1772726 1772727 1772728 1772729 1772730

.Sample ID TP01 TP02 TP03 TP04 TP05 TP06

Depth 0.30 0.40 0.30 0.30 0.30 0.20

Other ID
Sample Type SOIL SOIL SOIL SOIL SOIL SOIL

Sampling Date 02/12/2020 02/12/2020 02/12/2020 02/12/2020 02/12/2020 02/12/2020

Sampling Time n/s n/s n/s n/s n/s n/s

Test Method LOD Units

DETSC 2301# 0.2 mg/kg 6.9 7.6 8.2 5.8 11 8.1
DETSC 2301# 0.2 mg/kg 0.7 0.8 1.4 1.0 1.0 1.1
DETSC 2311# 0.2 mg/kg 0.3 0.4 < 0.2 < 0.2 < 0.2 0.2
DETSC 2301# 0.1 mg/kg 0.2 0.2 < 0.1 0.1 < 0.1 0.1
DETSC 2301# 0.15 mg/kg 190 150 23 29 17 28
DETSC 2204* 1 mg/kg < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
DETSC 2301# 0.2 mg/kg 22 22 19 16 15 20
DETSC 2301# 0.3 mg/kg 28 32 9.2 9.9 9.2 15
DETSC 2325# 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
DETSC 2301# 1 mg/kg 23 31 32 28 28 32
DETSC 2301# 0.5 mg/kg 0.7 2.4 < 0.5 < 0.5 < 0.5 < 0.5
DETSC 2301# 0.8 mg/kg 33 120 25 24 20 26
DETSC 2301# 1 mg/kg 65 66 61 49 45 52

DETSC 2008# pH 10.4 9.7 7.8 7.8 8.0 8.1
DETSC 2130# 0.1 mg/kg 1.4 < 0.1 9.5 < 0.1 1.0 < 0.1
DETSC 2084# 0.001 0.007 0.010 0.003 0.003 0.003 0.005
DETSC 2084# 0.5 % 0.7 1.0 < 0.5 < 0.5 < 0.5 < 0.5
DETSC 2076# 10 mg/l 32 31 21 < 10 < 10 < 10
DETSC 2321# 0.01 % 0.05 0.04 0.02 0.02 0.02 0.02

DETSC 3321* 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3321* 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3321* 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3072# 1.5 mg/kg < 1.5 < 1.5 < 1.5 < 1.5 < 1.5 < 1.5
DETSC 3072# 1.2 mg/kg < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2
DETSC 3072# 1.5 mg/kg < 1.5 < 1.5 < 1.5 < 1.5 < 1.5 < 1.5
DETSC 3072# 3.4 mg/kg < 3.4 < 3.4 < 3.4 < 3.4 < 3.4 < 3.4
DETSC 3072* 10 mg/kg < 10 < 10 < 10 < 10 < 10 < 10

DETSC 3321* 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01

DETSC 3321* 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01

DETSC 3321* 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01

DETSC 3072# 0.9 mg/kg < 0.9 < 0.9 < 0.9 < 0.9 < 0.9 < 0.9

DETSC 3072# 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5

DETSC 3072# 0.6 mg/kg < 0.6 < 0.6 < 0.6 < 0.6 < 0.6 < 0.6

DETSC 3072# 1.4 mg/kg < 1.4 < 1.4 < 1.4 < 1.4 < 1.4 < 1.4

DETSC 3072* 10 mg/kg < 10 < 10 < 10 < 10 < 10 < 10

DETSC 3072* 10 mg/kg < 10 < 10 < 10 < 10 < 10 < 10

DETSC 3303# 0.03 mg/kg < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

DETSC 3303# 0.03 mg/kg < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

DETSC 3303# 0.03 mg/kg < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

Metals

Inorganics

Petroleum Hydrocarbons

PAHs

Naphthalene

Acenaphthylene

Acenaphthene

Aromatic C10-C12

Aromatic C12-C16

Aromatic C16-C21

Aromatic C21-C35

Aromatic C5-C35

TPH Ali/Aro Total C5-C35

Aliphatic C16-C21
Aliphatic C21-C35
Aliphatic C5-C35

Aromatic C5-C7

Aromatic C7-C8

Aromatic C8-C10

Sulphate as SO4, Total

Aliphatic C5-C6
Aliphatic C6-C8
Aliphatic C8-C10
Aliphatic C10-C12
Aliphatic C12-C16

Zinc

pH
Cyanide, Total
FOC
Total Organic Carbon
Sulphate Aqueous Extract as SO4

Copper
Lead
Mercury
Nickel
Selenium
Vanadium

Arsenic
Beryllium
Boron, Water Soluble
Cadmium
Chromium
Chromium, Hexavalent

Page 3 of 14Key: * -not accredited. # -MCERTS (accreditation only applies if report carries the MCERTS logo). n/s -not supplied.



Summary of Chemical Analysis
Soil Samples

Our Ref 20-24980-1
Client Ref 7565

Contract Title (7565) Parc Brymbo, Wrexham - Lagoon Site
Lab No 1772725 1772726 1772727 1772728 1772729 1772730

.Sample ID TP01 TP02 TP03 TP04 TP05 TP06

Depth 0.30 0.40 0.30 0.30 0.30 0.20

Other ID
Sample Type SOIL SOIL SOIL SOIL SOIL SOIL

Sampling Date 02/12/2020 02/12/2020 02/12/2020 02/12/2020 02/12/2020 02/12/2020

Sampling Time n/s n/s n/s n/s n/s n/s

Test Method LOD Units

DETSC 3303 0.03 mg/kg < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

DETSC 3303# 0.03 mg/kg < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

DETSC 3303 0.03 mg/kg < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

DETSC 3303# 0.03 mg/kg < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

DETSC 3303# 0.03 mg/kg < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

DETSC 3303# 0.03 mg/kg < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

DETSC 3303 0.03 mg/kg < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

DETSC 3303# 0.03 mg/kg < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

DETSC 3303# 0.03 mg/kg < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

DETSC 3303# 0.03 mg/kg < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

DETSC 3303# 0.03 mg/kg < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

DETSC 3303# 0.03 mg/kg < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

DETSC 3303# 0.03 mg/kg < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

DETSC 3301 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

DETSC 3301 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

DETSC 3301 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

DETSC 3301 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

DETSC 3301 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

DETSC 3301 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

DETSC 3301 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

DETSC 3301 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

DETSC 3301 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

DETSC 3301 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

DETSC 3301 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

DETSC 3301 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

DETSC 3301 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

DETSC 3301 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

DETSC 3301 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

DETSC 3301 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

DETSC 3303 0.1 mg/kg < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

DETSC 3301 1.6 mg/kg < 1.6 < 1.6 < 1.6 < 1.6 < 1.6 < 1.6

DETSC 2130# 0.3 mg/kg < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3

Dibenzo(a,h)anthracene

Benzo(g,h,i)perylene

PAH - USEPA 16, Total

PAH Total

Phenol - Monohydric

Phenols

Benzo(a)anthracene

Chrysene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(a)pyrene

Indeno(1,2,3-c,d)pyrene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Pyrene

Benzo(a)pyrene

Indeno(1,2,3-c,d)pyrene

Dibenzo(a,h)anthracene

Benzo(g,h,i)perylene

Naphthalene

Acenaphthylene

Fluoranthene

Pyrene

Benzo(a)anthracene

Chrysene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Fluorene

Phenanthrene

Anthracene

Page 4 of 14Key: * -not accredited. # -MCERTS (accreditation only applies if report carries the MCERTS logo). n/s -not supplied.



Summary of Chemical Analysis
Soil Samples

Our Ref 20-24980-1
Client Ref 7565

Contract Title (7565) Parc Brymbo, Wrexham - Lagoon Site
Lab No

.Sample ID
Depth

Other ID
Sample Type

Sampling Date
Sampling Time

Test Method LOD Units

DETSC 2301# 0.2 mg/kg
DETSC 2301# 0.2 mg/kg
DETSC 2311# 0.2 mg/kg
DETSC 2301# 0.1 mg/kg
DETSC 2301# 0.15 mg/kg
DETSC 2204* 1 mg/kg
DETSC 2301# 0.2 mg/kg
DETSC 2301# 0.3 mg/kg
DETSC 2325# 0.05 mg/kg
DETSC 2301# 1 mg/kg
DETSC 2301# 0.5 mg/kg
DETSC 2301# 0.8 mg/kg
DETSC 2301# 1 mg/kg

DETSC 2008# pH
DETSC 2130# 0.1 mg/kg
DETSC 2084# 0.001
DETSC 2084# 0.5 %
DETSC 2076# 10 mg/l
DETSC 2321# 0.01 %

DETSC 3321* 0.01 mg/kg
DETSC 3321* 0.01 mg/kg
DETSC 3321* 0.01 mg/kg
DETSC 3072# 1.5 mg/kg
DETSC 3072# 1.2 mg/kg
DETSC 3072# 1.5 mg/kg
DETSC 3072# 3.4 mg/kg
DETSC 3072* 10 mg/kg

DETSC 3321* 0.01 mg/kg

DETSC 3321* 0.01 mg/kg

DETSC 3321* 0.01 mg/kg

DETSC 3072# 0.9 mg/kg

DETSC 3072# 0.5 mg/kg

DETSC 3072# 0.6 mg/kg

DETSC 3072# 1.4 mg/kg

DETSC 3072* 10 mg/kg

DETSC 3072* 10 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

Metals

Inorganics

Petroleum Hydrocarbons

PAHs

Naphthalene

Acenaphthylene

Acenaphthene

Aromatic C10-C12

Aromatic C12-C16

Aromatic C16-C21

Aromatic C21-C35

Aromatic C5-C35

TPH Ali/Aro Total C5-C35

Aliphatic C16-C21
Aliphatic C21-C35
Aliphatic C5-C35

Aromatic C5-C7

Aromatic C7-C8

Aromatic C8-C10

Sulphate as SO4, Total

Aliphatic C5-C6
Aliphatic C6-C8
Aliphatic C8-C10
Aliphatic C10-C12
Aliphatic C12-C16

Zinc

pH
Cyanide, Total
FOC
Total Organic Carbon
Sulphate Aqueous Extract as SO4

Copper
Lead
Mercury
Nickel
Selenium
Vanadium

Arsenic
Beryllium
Boron, Water Soluble
Cadmium
Chromium
Chromium, Hexavalent

1772731 1772732 1772733 1772734 1772735 1772736

TP07 TP08 TP09 TP10 TP11 TP12

0.30 0.40 0.30 0.20 0.30 0.30

SOIL SOIL SOIL SOIL SOIL SOIL

02/12/2020 02/12/2020 02/12/2020 02/12/2020 02/12/2020 02/12/2020

n/s n/s n/s n/s n/s n/s

5.1 6.4 6.4 9.1 7.5 7.5
0.5 0.8 0.7 0.7 0.8 0.8

< 0.2 < 0.2 0.2 0.2 < 0.2 < 0.2
0.1 0.2 0.2 7.7 0.2 0.4
23 22 18 86 60 21

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
15 19 20 57 23 20
13 17 22 300 27 26

< 0.05 < 0.05 < 0.05 0.10 < 0.05 < 0.05
20 27 24 100 26 28

< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
16 22 18 20 29 24
53 50 55 1200 55 88

8.2 8.0 8.1 8.3 8.7 8.0
1.2 < 0.1 1.9 < 0.1 0.3 < 0.1

0.005 0.009 0.007 0.007 0.008 0.004
< 0.5 0.9 0.7 0.7 0.8 < 0.5

27 17 16 24 17 26
0.02 0.02 0.02 0.02 0.03 0.03

< 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
< 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
< 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01

< 1.5 < 1.5 < 1.5 < 1.5 < 1.5 < 1.5
< 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2
< 1.5 < 1.5 < 1.5 < 1.5 < 1.5 < 1.5
< 3.4 < 3.4 < 3.4 < 3.4 < 3.4 < 3.4
< 10 < 10 < 10 < 10 < 10 < 10

< 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01

< 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01

< 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01

< 0.9 < 0.9 < 0.9 < 0.9 < 0.9 < 0.9

< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5

< 0.6 < 0.6 < 0.6 < 0.6 < 0.6 < 0.6

< 1.4 < 1.4 < 1.4 < 1.4 < 1.4 < 1.4

< 10 < 10 < 10 < 10 < 10 < 10

< 10 < 10 < 10 < 10 < 10 < 10

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03
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Summary of Chemical Analysis
Soil Samples

Our Ref 20-24980-1
Client Ref 7565

Contract Title (7565) Parc Brymbo, Wrexham - Lagoon Site
Lab No

.Sample ID
Depth

Other ID
Sample Type

Sampling Date
Sampling Time

Test Method LOD Units

DETSC 3303 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3303 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3303 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3303 0.1 mg/kg

DETSC 3301 1.6 mg/kg

DETSC 2130# 0.3 mg/kg

Dibenzo(a,h)anthracene

Benzo(g,h,i)perylene

PAH - USEPA 16, Total

PAH Total

Phenol - Monohydric

Phenols

Benzo(a)anthracene

Chrysene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(a)pyrene

Indeno(1,2,3-c,d)pyrene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Pyrene

Benzo(a)pyrene

Indeno(1,2,3-c,d)pyrene

Dibenzo(a,h)anthracene

Benzo(g,h,i)perylene

Naphthalene

Acenaphthylene

Fluoranthene

Pyrene

Benzo(a)anthracene

Chrysene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Fluorene

Phenanthrene

Anthracene

1772731 1772732 1772733 1772734 1772735 1772736

TP07 TP08 TP09 TP10 TP11 TP12

0.30 0.40 0.30 0.20 0.30 0.30

SOIL SOIL SOIL SOIL SOIL SOIL

02/12/2020 02/12/2020 02/12/2020 02/12/2020 02/12/2020 02/12/2020

n/s n/s n/s n/s n/s n/s

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

< 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

< 1.6 < 1.6 < 1.6 < 1.6 < 1.6 < 1.6

< 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3
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Summary of Chemical Analysis
Soil Samples

Our Ref 20-24980-1
Client Ref 7565

Contract Title (7565) Parc Brymbo, Wrexham - Lagoon Site
Lab No

.Sample ID
Depth

Other ID
Sample Type

Sampling Date
Sampling Time

Test Method LOD Units

DETSC 2301# 0.2 mg/kg
DETSC 2301# 0.2 mg/kg
DETSC 2311# 0.2 mg/kg
DETSC 2301# 0.1 mg/kg
DETSC 2301# 0.15 mg/kg
DETSC 2204* 1 mg/kg
DETSC 2301# 0.2 mg/kg
DETSC 2301# 0.3 mg/kg
DETSC 2325# 0.05 mg/kg
DETSC 2301# 1 mg/kg
DETSC 2301# 0.5 mg/kg
DETSC 2301# 0.8 mg/kg
DETSC 2301# 1 mg/kg

DETSC 2008# pH
DETSC 2130# 0.1 mg/kg
DETSC 2084# 0.001
DETSC 2084# 0.5 %
DETSC 2076# 10 mg/l
DETSC 2321# 0.01 %

DETSC 3321* 0.01 mg/kg
DETSC 3321* 0.01 mg/kg
DETSC 3321* 0.01 mg/kg
DETSC 3072# 1.5 mg/kg
DETSC 3072# 1.2 mg/kg
DETSC 3072# 1.5 mg/kg
DETSC 3072# 3.4 mg/kg
DETSC 3072* 10 mg/kg

DETSC 3321* 0.01 mg/kg

DETSC 3321* 0.01 mg/kg

DETSC 3321* 0.01 mg/kg

DETSC 3072# 0.9 mg/kg

DETSC 3072# 0.5 mg/kg

DETSC 3072# 0.6 mg/kg

DETSC 3072# 1.4 mg/kg

DETSC 3072* 10 mg/kg

DETSC 3072* 10 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

Metals

Inorganics

Petroleum Hydrocarbons

PAHs

Naphthalene

Acenaphthylene

Acenaphthene

Aromatic C10-C12

Aromatic C12-C16

Aromatic C16-C21

Aromatic C21-C35

Aromatic C5-C35

TPH Ali/Aro Total C5-C35

Aliphatic C16-C21
Aliphatic C21-C35
Aliphatic C5-C35

Aromatic C5-C7

Aromatic C7-C8

Aromatic C8-C10

Sulphate as SO4, Total

Aliphatic C5-C6
Aliphatic C6-C8
Aliphatic C8-C10
Aliphatic C10-C12
Aliphatic C12-C16

Zinc

pH
Cyanide, Total
FOC
Total Organic Carbon
Sulphate Aqueous Extract as SO4

Copper
Lead
Mercury
Nickel
Selenium
Vanadium

Arsenic
Beryllium
Boron, Water Soluble
Cadmium
Chromium
Chromium, Hexavalent

1772737 1772738 1772739 1772740 1772741 1772742

TP13 TP14 TP16 TP17 TP18 TP19

0.20 0.30 0.20 0.20 0.10 0.30

SOIL SOIL SOIL SOIL SOIL SOIL

02/12/2020 02/12/2020 02/12/2020 02/12/2020 02/12/2020 02/12/2020

n/s n/s n/s n/s n/s n/s

6.3 9.2 4.0 6.5 6.9 6.0
0.8 0.9 0.6 0.8 0.7 0.7

< 0.2 0.4 < 0.2 < 0.2 < 0.2 < 0.2
0.1 0.3 < 0.1 0.1 0.1 0.2
18 70 13 20 19 21

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
18 27 13 16 20 17
13 39 5.2 13 15 16

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
26 31 21 29 28 25

< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
19 29 14 18 19 18
50 85 37 41 47 39

7.9 8.6 7.9 7.9 8.1 8.1
0.7 < 0.1 0.4 < 0.1 < 0.1 < 0.1

0.004 0.009 0.004 0.004 0.006 0.005
< 0.5 0.9 < 0.5 < 0.5 0.6 0.5

19 28 16 23 16 22
0.02 0.03 0.02 0.02 0.02 0.02

< 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
< 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
< 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01

< 1.5 < 1.5 < 1.5 < 1.5 < 1.5 < 1.5
< 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2
< 1.5 < 1.5 < 1.5 < 1.5 < 1.5 < 1.5
< 3.4 < 3.4 < 3.4 < 3.4 < 3.4 < 3.4
< 10 < 10 < 10 < 10 < 10 < 10

< 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01

< 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01

< 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01

< 0.9 < 0.9 < 0.9 < 0.9 < 0.9 < 0.9

< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5

< 0.6 < 0.6 < 0.6 < 0.6 < 0.6 < 0.6

< 1.4 < 1.4 < 1.4 < 1.4 < 1.4 < 1.4

< 10 < 10 < 10 < 10 < 10 < 10

< 10 < 10 < 10 < 10 < 10 < 10

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03
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Summary of Chemical Analysis
Soil Samples

Our Ref 20-24980-1
Client Ref 7565

Contract Title (7565) Parc Brymbo, Wrexham - Lagoon Site
Lab No

.Sample ID
Depth

Other ID
Sample Type

Sampling Date
Sampling Time

Test Method LOD Units

DETSC 3303 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3303 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3303 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3303 0.1 mg/kg

DETSC 3301 1.6 mg/kg

DETSC 2130# 0.3 mg/kg

Dibenzo(a,h)anthracene

Benzo(g,h,i)perylene

PAH - USEPA 16, Total

PAH Total

Phenol - Monohydric

Phenols

Benzo(a)anthracene

Chrysene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(a)pyrene

Indeno(1,2,3-c,d)pyrene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Pyrene

Benzo(a)pyrene

Indeno(1,2,3-c,d)pyrene

Dibenzo(a,h)anthracene

Benzo(g,h,i)perylene

Naphthalene

Acenaphthylene

Fluoranthene

Pyrene

Benzo(a)anthracene

Chrysene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Fluorene

Phenanthrene

Anthracene

1772737 1772738 1772739 1772740 1772741 1772742

TP13 TP14 TP16 TP17 TP18 TP19

0.20 0.30 0.20 0.20 0.10 0.30

SOIL SOIL SOIL SOIL SOIL SOIL

02/12/2020 02/12/2020 02/12/2020 02/12/2020 02/12/2020 02/12/2020

n/s n/s n/s n/s n/s n/s

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

< 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

< 1.6 < 1.6 < 1.6 < 1.6 < 1.6 < 1.6

< 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3
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Summary of Chemical Analysis
Soil Samples

Our Ref 20-24980-1
Client Ref 7565

Contract Title (7565) Parc Brymbo, Wrexham - Lagoon Site
Lab No

.Sample ID
Depth

Other ID
Sample Type

Sampling Date
Sampling Time

Test Method LOD Units

DETSC 2301# 0.2 mg/kg
DETSC 2301# 0.2 mg/kg
DETSC 2311# 0.2 mg/kg
DETSC 2301# 0.1 mg/kg
DETSC 2301# 0.15 mg/kg
DETSC 2204* 1 mg/kg
DETSC 2301# 0.2 mg/kg
DETSC 2301# 0.3 mg/kg
DETSC 2325# 0.05 mg/kg
DETSC 2301# 1 mg/kg
DETSC 2301# 0.5 mg/kg
DETSC 2301# 0.8 mg/kg
DETSC 2301# 1 mg/kg

DETSC 2008# pH
DETSC 2130# 0.1 mg/kg
DETSC 2084# 0.001
DETSC 2084# 0.5 %
DETSC 2076# 10 mg/l
DETSC 2321# 0.01 %

DETSC 3321* 0.01 mg/kg
DETSC 3321* 0.01 mg/kg
DETSC 3321* 0.01 mg/kg
DETSC 3072# 1.5 mg/kg
DETSC 3072# 1.2 mg/kg
DETSC 3072# 1.5 mg/kg
DETSC 3072# 3.4 mg/kg
DETSC 3072* 10 mg/kg

DETSC 3321* 0.01 mg/kg

DETSC 3321* 0.01 mg/kg

DETSC 3321* 0.01 mg/kg

DETSC 3072# 0.9 mg/kg

DETSC 3072# 0.5 mg/kg

DETSC 3072# 0.6 mg/kg

DETSC 3072# 1.4 mg/kg

DETSC 3072* 10 mg/kg

DETSC 3072* 10 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

Metals

Inorganics

Petroleum Hydrocarbons

PAHs

Naphthalene

Acenaphthylene

Acenaphthene

Aromatic C10-C12

Aromatic C12-C16

Aromatic C16-C21

Aromatic C21-C35

Aromatic C5-C35

TPH Ali/Aro Total C5-C35

Aliphatic C16-C21
Aliphatic C21-C35
Aliphatic C5-C35

Aromatic C5-C7

Aromatic C7-C8

Aromatic C8-C10

Sulphate as SO4, Total

Aliphatic C5-C6
Aliphatic C6-C8
Aliphatic C8-C10
Aliphatic C10-C12
Aliphatic C12-C16

Zinc

pH
Cyanide, Total
FOC
Total Organic Carbon
Sulphate Aqueous Extract as SO4

Copper
Lead
Mercury
Nickel
Selenium
Vanadium

Arsenic
Beryllium
Boron, Water Soluble
Cadmium
Chromium
Chromium, Hexavalent

1772743 1772744 1772745 1772746 1772747

TP20 TP21 HDP1 HDP2 HDP3

0.20 0.20 0.10 0.10 0.10

SOIL SOIL SOIL SOIL SOIL

02/12/2020 02/12/2020 02/12/2020 02/12/2020 02/12/2020

n/s n/s n/s n/s n/s

8.8 7.7 4.7 9.9 7.0
0.7 0.8 0.3 0.6 0.4

< 0.2 0.3 1.2 2.0 0.8
0.2 0.2 0.3 0.7 0.3
38 57 17 42 31

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0
22 30 13 32 22
24 22 46 95 71

< 0.05 < 0.05 < 0.05 0.10 0.06
26 31 8.8 23 15

< 0.5 < 0.5 < 0.5 0.8 < 0.5
22 25 14 29 23
42 72 120 160 75

8.2 8.9 6.2 7.4 6.8
0.2 < 0.1 0.3 0.3 0.2

0.007 0.024 0.062 0.068 0.056
0.7 2.4 6.2 6.8 5.6
39 47 17 30 34

0.04 0.06 0.06 0.08 0.06

< 0.01 < 0.01 < 0.01 < 0.01 < 0.01
< 0.01 < 0.01 < 0.01 < 0.01 < 0.01
< 0.01 < 0.01 < 0.01 < 0.01 < 0.01

< 1.5 < 1.5 < 1.5 < 1.5 < 1.5
< 1.2 < 1.2 < 1.2 < 1.2 < 1.2
< 1.5 < 1.5 < 1.5 < 1.5 < 1.5
< 3.4 < 3.4 < 3.4 < 3.4 < 3.4
< 10 < 10 < 10 < 10 < 10

< 0.01 < 0.01 < 0.01 < 0.01 < 0.01

< 0.01 < 0.01 < 0.01 < 0.01 < 0.01

< 0.01 < 0.01 < 0.01 < 0.01 < 0.01

< 0.9 < 0.9 < 0.9 < 0.9 < 0.9

< 0.5 < 0.5 < 0.5 < 0.5 < 0.5

< 0.6 < 0.6 < 0.6 < 0.6 < 0.6

< 1.4 < 1.4 < 1.4 < 1.4 < 1.4

< 10 < 10 < 10 < 10 < 10

< 10 < 10 < 10 < 10 < 10

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03
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Summary of Chemical Analysis
Soil Samples

Our Ref 20-24980-1
Client Ref 7565

Contract Title (7565) Parc Brymbo, Wrexham - Lagoon Site
Lab No

.Sample ID
Depth

Other ID
Sample Type

Sampling Date
Sampling Time

Test Method LOD Units

DETSC 3303 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3303 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3303 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3303# 0.03 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3301 0.1 mg/kg

DETSC 3303 0.1 mg/kg

DETSC 3301 1.6 mg/kg

DETSC 2130# 0.3 mg/kg

Dibenzo(a,h)anthracene

Benzo(g,h,i)perylene

PAH - USEPA 16, Total

PAH Total

Phenol - Monohydric

Phenols

Benzo(a)anthracene

Chrysene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(a)pyrene

Indeno(1,2,3-c,d)pyrene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Pyrene

Benzo(a)pyrene

Indeno(1,2,3-c,d)pyrene

Dibenzo(a,h)anthracene

Benzo(g,h,i)perylene

Naphthalene

Acenaphthylene

Fluoranthene

Pyrene

Benzo(a)anthracene

Chrysene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Fluorene

Phenanthrene

Anthracene

1772743 1772744 1772745 1772746 1772747

TP20 TP21 HDP1 HDP2 HDP3

0.20 0.20 0.10 0.10 0.10

SOIL SOIL SOIL SOIL SOIL

02/12/2020 02/12/2020 02/12/2020 02/12/2020 02/12/2020

n/s n/s n/s n/s n/s

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 0.04 0.03

< 0.03 < 0.03 < 0.03 0.04 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03

< 0.1 < 0.1

< 0.1 < 0.1

< 0.1 < 0.1

< 0.1 < 0.1

< 0.1 < 0.1

< 0.1 < 0.1

< 0.1 < 0.1

< 0.1 < 0.1

< 0.1 < 0.1

< 0.1 < 0.1

< 0.1 < 0.1

< 0.1 < 0.1

< 0.1 < 0.1

< 0.1 < 0.1

< 0.1 < 0.1

< 0.1 < 0.1

< 0.10 < 0.10 < 0.10 < 0.10 < 0.10

< 1.6 < 1.6

< 0.3 < 0.3 0.7 0.6 0.6
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Summary of Asbestos Analysis
Soil Samples

Our Ref 20-24980-1

Client Ref 7565

Contract Title (7565) Parc Brymbo, Wrexham - Lagoon Site

Lab No Sample ID Material Type Result Comment* Analyst
1772745 HDP1  0.10 SOIL NAD none Darryl Fletcher

1772746 HDP2  0.10 SOIL NAD none Darryl Fletcher

1772747 HDP3  0.10 SOIL NAD none Darryl Fletcher

Crocidolite = Blue Asbestos, Amosite = Brown Asbestos, Chrysotile = White Asbestos. Anthophyllite, Actinolite and Tremolite are other forms of Asbestos. 

Samples are analysed by DETSC 1101 using polarised light microscopy in accordance with HSG248 and documented in-house methods. NAD = No Asbestos 

Detected. Where a sample is NAD, the result is based on analysis of at least 2 sub-samples and should be taken to mean 'no asbestos detected in sample'. Key: * -

not included in laboratory scope of accreditation.
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Information in Support of the Analytical Results
Our Ref 20-24980-1

Client Ref 7565
Contract (7565) Parc Brymbo, Wrexham - Lagoon Site

Containers Received & Deviating Samples

Lab No Sample ID

Date 

Sampled Containers Received

Holding time 

exceeded for 

tests

Inappropriate 

container for 

tests
1772725 TP01 0.30 SOIL 02/12/20 GJ 250ml x2, GJ 60ml
1772726 TP02 0.40 SOIL 02/12/20 GJ 250ml x2, GJ 60ml
1772727 TP03 0.30 SOIL 02/12/20 GJ 250ml x2, GJ 60ml
1772728 TP04 0.30 SOIL 02/12/20 GJ 250ml x2, GJ 60ml
1772729 TP05 0.30 SOIL 02/12/20 GJ 250ml x2, GJ 60ml
1772730 TP06 0.20 SOIL 02/12/20 GJ 250ml x2, GJ 60ml
1772731 TP07 0.30 SOIL 02/12/20 GJ 250ml x2, GJ 60ml
1772732 TP08 0.40 SOIL 02/12/20 GJ 250ml x2, GJ 60ml
1772733 TP09 0.30 SOIL 02/12/20 GJ 250ml x2, GJ 60ml
1772734 TP10 0.20 SOIL 02/12/20 GJ 250ml x2, GJ 60ml
1772735 TP11 0.30 SOIL 02/12/20 GJ 250ml x2, GJ 60ml
1772736 TP12 0.30 SOIL 02/12/20 GJ 250ml x2, GJ 60ml
1772737 TP13 0.20 SOIL 02/12/20 GJ 250ml x2, GJ 60ml
1772738 TP14 0.30 SOIL 02/12/20 GJ 250ml x2, GJ 60ml
1772739 TP16 0.20 SOIL 02/12/20 GJ 250ml x2, GJ 60ml
1772740 TP17 0.20 SOIL 02/12/20 GJ 250ml x2, GJ 60ml
1772741 TP18 0.10 SOIL 02/12/20 GJ 250ml x2, GJ 60ml
1772742 TP19 0.30 SOIL 02/12/20 GJ 250ml x2, GJ 60ml
1772743 TP20 0.20 SOIL 02/12/20 GJ 250ml x2, GJ 60ml
1772744 TP21 0.20 SOIL 02/12/20 GJ 250ml x2, GJ 60ml
1772745 HDP1 0.10 SOIL 02/12/20 GJ 250ml x2, GJ 60ml
1772746 HDP2 0.10 SOIL 02/12/20 GJ 250ml x2, GJ 60ml
1772747 HDP3 0.10 SOIL 02/12/20 GJ 250ml x2, GJ 60ml

Soil Analysis Notes
Inorganic soil analysis was carried out on a dried sample, crushed to pass a 425µm sieve, in accordance with BS1377.

Organic soil analysis was carried out on an 'as received' sample. Organics results are corrected for moisture and expressed on a dry weight basis.

The Loss on Drying, used to express organics analysis on an air dried basis, is carried out at a temperature of 28°C +/-2°C.

Disposal
From the issue date of this test certificate, samples will be held for the following times prior to disposal :-

Soils - 1 month, Liquids - 2 weeks, Asbestos (test portion) - 6 months

Key: G-Glass J-Jar 

DETS cannot be held responsible for the integrity of samples received whereby the laboratory did not undertake the sampling. In this instance samples received may 

be deviating. Deviating Sample criteria are based on British and International standards and laboratory trials in conjunction with the UKAS note 'Guidance on 

Deviating Samples'. All samples received are listed above. However, those samples that have additional comments in relation to hold time, inappropriate containers 

etc are deviating due to the reasons stated. This means that the analysis is accredited where applicable, but results may be compromised due to sample deviations. If 

no sampled date (soils) or date+time (waters) has been supplied then samples are deviating. However, if you are able to supply a sampled date (and time for waters) 

this will prevent samples being reported as deviating where specific hold times are not exceeded and where the container supplied is suitable.
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Appendix A - Details of Analysis

Method Parameter Units

Limit of 

Detection

Sample 

Preparation Sub-Contracted UKAS MCERTS
DETSC 2002 Organic matter % 0.1 Air Dried No Yes Yes

DETSC 2003 Loss on ignition % 0.01 Air Dried No Yes Yes

DETSC 2008 pH pH Units 1 Air Dried No Yes Yes

DETSC 2024 Sulphide mg/kg 10 Air Dried No Yes Yes

DETSC 2076 Sulphate Aqueous Extract as SO4 mg/l 10 Air Dried No Yes Yes

DETSC 2084 Total Carbon % 0.5 Air Dried No Yes Yes

DETSC 2084 Total Organic Carbon % 0.5 Air Dried No Yes Yes

DETSC 2119 Ammoniacal Nitrogen as N mg/kg 0.5 Air Dried No Yes Yes

DETSC 2130 Cyanide free mg/kg 0.1 Air Dried No Yes Yes

DETSC 2130 Cyanide total mg/kg 0.1 Air Dried No Yes Yes

DETSC 2130 Phenol - Monohydric mg/kg 0.3 Air Dried No Yes Yes

DETSC 2130 Thiocyanate mg/kg 0.6 Air Dried No Yes Yes

DETSC 2321 Total Sulphate as SO4 % 0.01 Air Dried No Yes Yes

DETSC 2325 Mercury mg/kg 0.05 Air Dried No Yes Yes

DETSC 3049 Sulphur (free) mg/kg 0.75 Air Dried No Yes Yes

DETSC2123 Boron (water soluble) mg/kg 0.2 Air Dried No Yes Yes

DETSC2301 Arsenic mg/kg 0.2 Air Dried No Yes Yes

DETSC2301 Barium mg/kg 1.5 Air Dried No Yes Yes

DETSC2301 Beryllium mg/kg 0.2 Air Dried No Yes Yes

DETSC2301 Cadmium Available mg/kg 0.1 Air Dried No Yes Yes

DETSC2301 Cadmium mg/kg 0.1 Air Dried No Yes Yes

DETSC2301 Cobalt mg/kg 0.7 Air Dried No Yes Yes

DETSC2301 Chromium mg/kg 0.15 Air Dried No Yes Yes

DETSC2301 Copper mg/kg 0.2 Air Dried No Yes Yes

DETSC2301 Manganese mg/kg 20 Air Dried No Yes Yes

DETSC2301 Molybdenum mg/kg 0.4 Air Dried No Yes Yes

DETSC2301 Nickel mg/kg 1 Air Dried No Yes Yes

DETSC2301 Lead mg/kg 0.3 Air Dried No Yes Yes

DETSC2301 Selenium mg/kg 0.5 Air Dried No Yes Yes

DETSC2301 Zinc mg/kg 1 Air Dried No Yes Yes

DETSC 3072 Ali/Aro C10-C35 mg/kg 10 As Received No Yes Yes

DETSC 3072 Aliphatic C10-C12 mg/kg 1.5 As Received No Yes Yes

DETSC 3072 Aliphatic C10-C12 mg/kg 10 As Received No Yes Yes

DETSC 3072 Aliphatic C10-C35 mg/kg 10 As Received No Yes Yes

DETSC 3072 Aliphatic C12-C16 mg/kg 1.2 As Received No Yes Yes

DETSC 3072 Aliphatic C12-C16 mg/kg 10 As Received No Yes Yes

DETSC 3072 Aliphatic C16-C21 mg/kg 1.5 As Received No Yes Yes

DETSC 3072 Aliphatic C16-C21 mg/kg 10 As Received No Yes Yes

DETSC 3072 Aliphatic C21-C35 mg/kg 3.4 As Received No Yes Yes

DETSC 3072 Aliphatic C21-C35 mg/kg 3.4 As Received No Yes Yes

DETSC 3072 Aromatic C10-C12 mg/kg 0.9 As Received No Yes Yes

DETSC 3072 Aromatic C10-C12 mg/kg 10 As Received No Yes Yes

DETSC 3072 Aromatic C10-C35 mg/kg 10 As Received No Yes Yes

DETSC 3072 Aromatic C12-C16 mg/kg 0.5 As Received No Yes Yes

DETSC 3072 Aromatic C12-C16 mg/kg 10 As Received No Yes Yes

DETSC 3072 Aromatic C16-C21 mg/kg 0.6 As Received No Yes Yes

DETSC 3072 Aromatic C16-C21 mg/kg 10 As Received No Yes Yes

DETSC 3072 Aromatic C21-C35 mg/kg 1.4 As Received No Yes Yes

DETSC 3072 Aromatic C21-C35 mg/kg 1.4 As Received No Yes Yes

DETS 062 Benzene mg/kg 0.01 As Received No Yes Yes

DETS 062 Ethylbenzene mg/kg 0.01 As Received No Yes Yes

DETS 062 Toluene mg/kg 0.01 As Received No Yes Yes

DETS 062 Xylene mg/kg 0.01 As Received No Yes Yes

DETS 062 m+p Xylene mg/kg 0.01 As Received No Yes Yes

DETS 062 o Xylene mg/kg 0.01 As Received No Yes Yes

DETSC 3311 C10-C24 Diesel Range Organics (DRO) mg/kg 10 As Received No Yes Yes

DETSC 3311 C24-C40 Lube Oil Range Organics (LORO) mg/kg 10 As Received No Yes Yes

DETSC 3311 EPH (C10-C40) mg/kg 10 As Received No Yes Yes
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Appendix A - Details of Analysis

Method Parameter Units

Limit of 

Detection

Sample 

Preparation Sub-Contracted UKAS MCERTS
DETSC 3303 Acenaphthene mg/kg 0.03 As Received No Yes Yes

DETSC 3303 Acenaphthylene mg/kg 0.03 As Received No Yes Yes

DETSC 3303 Benzo(a)pyrene mg/kg 0.03 As Received No Yes Yes

DETSC 3303 Benzo(a)anthracene mg/kg 0.03 As Received No Yes Yes

DETSC 3303 Benzo(b)fluoranthene mg/kg 0.03 As Received No Yes Yes

DETSC 3303 Benzo(k)fluoranthene mg/kg 0.03 As Received No Yes Yes

DETSC 3303 Benzo(g,h,i)perylene mg/kg 0.03 As Received No Yes Yes

DETSC 3303 Dibenzo(a,h)anthracene mg/kg 0.03 As Received No Yes Yes

DETSC 3303 Fluoranthene mg/kg 0.03 As Received No Yes Yes

DETSC 3303 Indeno(1,2,3-c,d)pyrene mg/kg 0.03 As Received No Yes Yes

DETSC 3303 Naphthalene mg/kg 0.03 As Received No Yes Yes

DETSC 3303 Phenanthrene mg/kg 0.03 As Received No Yes Yes

DETSC 3303 Pyrene mg/kg 0.03 As Received No Yes Yes

DETSC 3401 PCB 28 + PCB 31 mg/kg 0.01 As Received No Yes Yes

DETSC 3401 PCB 52 mg/kg 0.01 As Received No Yes Yes

DETSC 3401 PCB 101 mg/kg 0.01 As Received No Yes Yes

DETSC 3401 PCB 118 mg/kg 0.01 As Received No Yes Yes

DETSC 3401 PCB 153 mg/kg 0.01 As Received No Yes Yes

DETSC 3401 PCB 138 mg/kg 0.01 As Received No Yes Yes

DETSC 3401 PCB 180 mg/kg 0.01 As Received No Yes Yes

DETSC 3401 PCB Total mg/kg 0.01 As Received No Yes Yes

End of Report

Method details are shown only for those determinands listed in Annex A of the MCERTS standard. Anything not included on this list falls outside the scope of 

MCERTS. No Recovery Factors are used in the determination of results. Results reported assume 100% recovery. Full method statements are available on 

request.
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Summary of Chemical Analysis
Soil Samples

Our Ref 21-00599
Client Ref 7565

Contract Title (7565) Parc Brymbo - Lagoon Site
Lab No 1786263 1786264 1786265 1786266 1786267

.Sample ID
TP10 TP10 Sub 

Sample 1

TP10 Sub 

Sample 2

TP10 Sub 

Sample 3

TP10 Sub 

Sample 4

Depth 0.80 0.80 0.80 0.80 0.80

Other ID
Sample Type SOIL SOIL SOIL SOIL SOIL

Sampling Date 02/12/2020 02/12/2020 02/12/2020 02/12/2020 02/12/2020

Sampling Time n/s n/s n/s n/s n/s

Test Method LOD Units

DETSC 2301# 0.3 mg/kg 21 20 26 22
DETSC 2308* 1 mg/kg 36
DETSC 2301# 1 mg/kg 49 48 53 51

Lead
Zinc, Nitric Acid Soluble
Zinc

Metals

Page 2 of 3Key: * -not accredited. # -MCERTS (accreditation only applies if report carries the MCERTS logo). n/s -not supplied.



Information in Support of the Analytical Results
Our Ref 21-00599

Client Ref 7565
Contract (7565) Parc Brymbo - Lagoon Site

Containers Received & Deviating Samples

Lab No Sample ID

Date 

Sampled Containers Received

Holding time 

exceeded for 

tests

Inappropriate 

container for 

tests
1786263 TP10 0.80 SOIL 02/12/20 PG

1786264 TP10 Sub Sample 1 0.80 

SOIL

02/12/20 PG

1786265 TP10 Sub Sample 2 0.80 

SOIL

02/12/20 PG

1786266 TP10 Sub Sample 3 0.80 

SOIL

02/12/20 PG

1786267 TP10 Sub Sample 4 0.80 

SOIL

02/12/20 PG

Soil Analysis Notes
Inorganic soil analysis was carried out on a dried sample, crushed to pass a 425µm sieve, in accordance with BS1377.

Organic soil analysis was carried out on an 'as received' sample. Organics results are corrected for moisture and expressed on a dry weight basis.

The Loss on Drying, used to express organics analysis on an air dried basis, is carried out at a temperature of 28°C +/-2°C.

Disposal
From the issue date of this test certificate, samples will be held for the following times prior to disposal :-

Soils - 1 month, Liquids - 2 weeks, Asbestos (test portion) - 6 months

End of Report

Key: P-Plastic G-Bag 

DETS cannot be held responsible for the integrity of samples received whereby the laboratory did not undertake the sampling. In this instance samples received may 

be deviating. Deviating Sample criteria are based on British and International standards and laboratory trials in conjunction with the UKAS note 'Guidance on 

Deviating Samples'. All samples received are listed above. However, those samples that have additional comments in relation to hold time, inappropriate containers 

etc are deviating due to the reasons stated. This means that the analysis is accredited where applicable, but results may be compromised due to sample deviations. If 

no sampled date (soils) or date+time (waters) has been supplied then samples are deviating. However, if you are able to supply a sampled date (and time for waters) 

this will prevent samples being reported as deviating where specific hold times are not exceeded and where the container supplied is suitable.
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Client/client ref TWNW Developed by:

Project ref 7565
Site ref Heritage Way, Brymbo

Data description

On behalf of:

Contaminant(s) Lead, Zinc

Test scenario Planning

Date 21 January 2021
User details

Statistics calculator (version 1)

© ESI Ltd. 2008

This spreadsheet has been produced based on the document 'Guidance on Comparing Soil Contamination Data with a Critical Concentration (CIEH/CL:AIRE, 2008)'. Users of this spreadsheet should always 

refer to this guidance, the CIEH Statistics Calculator User Manual and to relevant guidance on UK legislation and policy, in order to understand how the procedure should be applied in an appropriate context.

Neither the CIEH nor ESI Ltd (ESI) promises that the spreadsheet will provide any particular facilities or functions. The user must ensure that the spreadsheet meets their needs and they remain solely 

responsible for the competent use of the spreadsheet. Users are entirely responsible for the consequences of any use of the spreadsheet, neither the CIEH nor ESI provides any warranty about the fitness 

for purpose or performance of any part of the spreadsheet. We do not promise that the media will always be free from defects, computer viruses, software locks or other similar code or that the operation of 

the spreadsheet will be uninterrupted or error free. The user should carry out all necessary virus checks prior to installing on their computing system. 

Input data



Lead Zinc

200 300

24 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

31.0208333 102.208333 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data

57.853007 234.185541

0 0

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Yes Yes

Non-normal Non-normal

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Evidence level required: 95%

-14.30911744 -4.137647918

Evidence level 100% 94%

2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

µ < Cc µ ≈≥ Cc

Standard deviation, s

Number of non-detects

Outliers?

Select dataset

Test scenario:

Result

(on true mean concentration, µ)

Upper confidence limit

Distribution

Statistical approach

Set non-detect values to:

t statistic, t0  (or k0)

Base decision on:

82.4959236 310.576446

Client/client ref: TWNW

Project ref: 7565

Site ref: Heritage Way, Brymbo

Data description: 

Contaminant(s): Lead, Zinc

Test scenario: Planning

Date: 21 January 2021

User details: 

Critical concentration, Cc

Notes

Sample size, n

Sample mean,

Go to outlier test Show individual summaryBack to data

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

Go to normality test

x
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1.0 Site Location and Proposed Development 

1.1 The proposed development is located on open land to the north of Heritage Way, in the village of in 

the villages of Tanyfron and Brymbo, at National Grid Reference SJ297 525, post code LL11 5SQ, 

approximately 4km to the north west of Wrexham town centre (refer to Figure 1), and enclosed site 

location plan. 
 

 
Figure 1: Site Location Plan. (NTS). Ordnance Survey Licence No. AL100005579. 

 

1.2 The triangular shaped parcel of land is situated adjacent to residential housing to the south, west and 

north, with sports pitches to the east. At the time of Coopers walkover on 2 December 2020 the site 

consisted of 1 No. field with tree-lined embankments (refer to photograph 1) on the southern and 

western boundaries. The field consisted of scrubland with patches of no vegetation growth, with 

scattered self-seeded trees and strewn with scattered sandstone boulders left over from the remediation 

phase of the site. 
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Photograph 1: View of the site, with the tree-lined embankment in the background. 

 

1.3 The proposed development by Taylor Wimpey North consist of 70 No. residential properties, 

consisting of a combination of traditional detached and semi-detached housing, with associated roads, 

parking, gardens and landscaping (refer to Figure 2). A copy of the full development layout is 

recorded on the appended Coopers Drawing No. 7565/BPRP. 

 

 
Figure 2: Extract of proposed development layout. 

 

2.0 Summary of Site History 

2.1 The site has consisted of open ground from 1879, with a mineral railway situated within a cutting 

along the north western site boundary recorded by 1900. The mineral railway connected Vron 

Colliery to the south of the site to Brymbo Steel and Iron Works to the north. The mineral railway was 

recorded as disused by 1962, following closure of Vron Colliery. By 1981 the mineral railway and 

cutting were no longer recorded with extensive earthworks to the north west at part of the extension of 

the steel works close to the site boundary (refer to Figures 3 and 4). 
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Figures 3 & 4: Showing historical Ordnance Survey map editions of 1912 (left) and 1990 (right) in 

relation to the approximate site boundary. 

 

2.2 The steelworks was reported to have closed in 1990, followed by remediation works, at which time 

the site was formed as water storage for dust suppression, with numerous water lagoons shown on 

historical aerial photograph from circa 2006 (refer to Figure 5). Subsequent aerial photographs 

showed the lagoons to have been fills and remaining as open ground (refer to Figure 6). 
 

 
Figure 5: Aerial photograph from circa 2006 with approximate site boundary. Image from Google Earth. 
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Figure 6: Aerial photograph from circa 2018 with approximate site boundary. Image from Google Earth. 
 

 

3.0 Ground Investigations and Other Reports 

 

3.1 The site was subject to monitoring, testing and assessments in 2007, with contaminated land aspects 

addressed by Smith Grant (SG) LLP and earthworks/settlement by Scott Wilson (SW) Ltd with the 

parcel of land referenced as “Link Road Development Module”. The completion report by both parties 

were reviewed and enclosed within Wardell Armstrong report “Ground Conditions Assessment”, 

referenced ST16882-001, dated November 2018. 

 

3.2 The WA Report assessed the results from 19 No. shallow validation samples by SG in relation to 

current Tier 1 residential garden thresholds as part of the assessments for proposed development. The 

laboratory test results identified the elevated concentrations of chromium (III) in 1 No. sample, arsenic 

within 2 No. samples and 20 No. samples with elevated naphthalene. No asbestos fibres/fragments 

were found and no elevated concentrations of TPHs or dioxins were found. The WA report discussed 

the contaminants would not pose a significant risk to controlled waters due to the receptor sensitivity 

and the hydro-geological conditions. 

 

3.4 Coopers undertook further investigation, testing and assessments of the ground conditions, the 

findings of which were provided within Coopers correspondence, referenced 7565TWNW210121L, 

dated 21 January 2021. The assessments determined the requirements for the development would be: 

 Chemical testing of imported soils intended for use on site. 

 Gas mitigation measures to Characteristic Situation 2 (BS8485) for all properties. 
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4.0 Summary of Gas Mitigation Measures and Verification 

4.1 The previous assessments by Smith Grant (SG) identified that prior to remediation this parcel of the 

site was unaffected by hazardous ground. Due to the absence of post remediation gas monitoring and 

the potential risks of gas emissions from previous coal mining beneath the site, all properties should 

be constructed with Characteristic Situation 2 mitigation measures. The site is also designated as 

requiring basic radon protection measures, with the mitigation designs for CS2 superseding designs 

for basic radon (similar designs but higher specification of gas membrane). 

 

4.2 The gas mitigation measures are incorporated into the floor slab construction with designs and risk 

classification dependent upon the type of floor slab. All plots are proposed for stiff raft foundations.  

 

4.3 For any stiff raft foundation the gas mitigation design system follows BS8485:2015+A1:2019 and is 

required to justify the system is appropriate.  

 

4.4 The requirements for gas protection designs, mitigation and associated verification are all 

interconnected as part of a holistic approach defined within CIRIA C735 and supported by BS8485 

and NHBC Technical Extra 20. This approach and assessment in included within subsequent sections 

of this report. 

 

5.0 Gas Mitigation Measures - Construction 

5.1 All plots are to be constructed with integral floor slabs to stiff raft foundations, which would be 

required to follow the BS8485:2015+A1:2019 approach to gas mitigation design, for Characteristic 

Situation 2 (CS2) mitigation measures. 

 

5.2 Integral Floor Slab to Stiff Raft Foundations - For residential houses on sites within a 

Characteristic Situation 2 risk site a score of 3.5 points is required in accordance with BS8485. The 

points achieved are based upon floor slab, passive venting beneath the floor slab and inclusions of gas 

membranes with associated verification. The points achieved for the preferred floor slab construction 

is demonstrated within Table 1 (below), which demonstrate a score of 3.5 points. 
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 Table 1: BS8485 Points Allocations Justification for Gas Mitigation Designs Applicable for Plots with Stiff Raft 

Foundations. 
 

 
Assigned 

scores 

Gas Design Score 

Design 
Mitigation 

Score 

F
lo

o
r 
S

la
b
s 

Cast In Situ Suspended or Raft Foundations (standard *1) 1.5 � 1.5 

Cast In Situ Suspended or Raft Foundations (complex *1) 1.0   

Cast In Situ Ground Bearing 0.5   

Precast Suspended 0.0   

Basement (grade 2 waterproofing *2) 2   

Basement (grade 3 waterproofing*2) 2.5   

V
e
n
tin

g
 (
*3

) 

Very Good (*4) 2.5   

Good (*4) 1.5   

Pressure Release Vent Trench 0.5   

No Venting 0.0 � 0.0 

Basements/Ground Floor Car Parks (*5) 4.0   

G
a
s 

M
e
m

b
ra

n
e
s Proprietary Ground Gas Membrane with CIRIA C735 Compliant 

Verification (*6) 
2.0 � 2.0 

Standard LDPE membranes for damp proofing without validation 0.0   

TOTAL POINTS ACHIEVED - 3.5 

Notes to Table 1: 

*1 For suspended cast in situ concrete slabs which are not designed with a well reinforced floor slab or includes additional or complex 

service entry penetrations (such as complex multiple service entries for apartments) a reduced score of 1.0 should be applied to the floor 

slab construction. 

*2 Waterproofing grades to be compliant with BS8102 and must not include geo-synthetic clay liners. 

*3 Active venting systems with pumps have not been included as these cannot be managed and controlled for standard housing. 

*4 Venting scores are designed in accordance with Annex B of BS8485 (2015) which are based upon historical research by Partners in 

Technology. All types of floor slabs with passive venting of houses (only) have been designed by Coopers to achieve a very good score. 

Venting calculations can be provided upon request. 

*5 The scores for ground floor/basement car parks will require the entire floor space to be occupied by the car park. 

*6 CIRIA C735 verification process is a holistic method which requires the verification method to changes subject to multiple factors, as 

such increased verification may be required for higher risk sites, whilst still achieving the same score. 

 

 The gas membrane specifications for CS2 mitigation measures are to comply with the above 

BS8485:2015+A1:2019. Clause 7.2.4 details updated guidance on gas membranes, with Annex C 

including discussions on the aspects for consideration. Gas membranes compliant with BS8485 

require a methane gas transmission rate of <40.0 ml/day/m2/atm. Manufacturers have advised that a 

2000 gauge LDPE will not achieve these rates and an aluminium cored membrane would be needed. 

The membrane thickness to survive construction is designated as 2000 gauge (0.4mm) to be measured 

between the reinforcement scrimps. Several manufacturers do not provide details on the membrane 

thickness measurements and this detail requires clarification. Note that the methane permeability rates 

still apply and therefore aluminium cored membranes will typically still be needed. 
 

A typical construction detail for this floor slab type and gas membrane specifications are included in 

appended documents. 
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6.0 Gas Mitigation Measures – Verification Approach 

6.1 All plots requiring gas mitigation are to be verified as installed in accordance with the approved 

mitigation measure design details, although the level of verification changes with floor slab type 

due to the reliance on the gas membrane. 

 

 For plots with integral floor slabs to stiff raft foundations the gas membrane is the primary 

protection measure, and validation compliant with CIRIA C735 2014) “Good Practice and 

Verification of Protection Systems for Buildings Against Hazardous Ground Gas.” The 

proposals introduce a holistic approach to assessments of the gas risks, design, construction and 

verification as interconnected assessment of the site-specific gas risk assessment.  

 

 The CIRIA guidance provides 4 key criteria to determine the verification strategy as defined in 

Table 2. 

 
Table 2 – Risk Based Approach to determine gas inspection program 

 

Consideration Assessment Criteria 

Gas Regime Risk based upon Characteristic Situation and levels of protection 

Complexity of 
Designs 

Based upon number of penetrations, building shape, steps in slab levels, etc. 

Number of 
Plots/Buildings 

The number of plots; where greater numbers are considered a high risk of variation and build duration. 

Installation 
workforce 

NVQ Level 2 qualification or general ground works contractor.  

 

6.2 The site is a relatively low gas risk, with no hazardous ground gases identified during 

monitoring, although proposals for precaution gas mitigation measures due to the absence of 

post remediation/earthworks modelling and the potential risk of ground gas from deeper coal 

mine workings underlying the site. The gas risks would be generally considered a lower risk 

regime. 

 

6.3 The floor slab construction for stiff raft construction includes significant amounts of linked 

horizontal and vertical reinforcement, with concrete thickness typically varying between 250mm 

and 600 thick (subject to designs) across the plots. These have a very low crack potential to 

allow ground gas to migrate into the enclosed spaces of the buildings. The gas membrane is 

placed above the raft foundation below the insulation and concrete screed, which insulation 

providing protection by separating the concrete screed from the gas membrane. The construction 

design is uniform across the site, with no proposals for basements, significant steps of floor slab 

levels or intricate designs for tanking/underbuild. The designs are therefore considered a lower 

risk regime. 

 

6.4 The membrane requires suitably experienced contractors to install the membrane to 

manufacturers guidance, although given the gas risk do not require NVQ Level 2 installers 

(although is more reliant on verification to confirm the installation is adequate). The contractors 

installing the gas membranes have yet to be appointed but are likely to be a general ground 

works contractor without specialist qualifications. The installers are therefore considered a 

relatively higher risk.  
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6.5 Given the gas regime and floor slab construction, it is considered that integrity testing is not 

required, unless significant defects or problems are being found during construction. With all 

plots to have gas mitigation measures it could be feasible to change inspection regime if 

consistent installers are used across the site. Coopers however recommend that all plots are to be 

independently verified given that the gas membranes are very difficult to retrospectively verify, 

previous problems with contractor’s photographs of verification being inadequate, advice on the 

independence of verifiers within Technical Extra 20 and CIRIA C735 and insurers requiring 

consultants to certify correct installations only where directly inspected. A summary of gas 

verification requirements are provided in Table 3. 
 

Table 3 – Gas Verification Requirements by Construction Method 
 

Construction Method 
(Note *1) 

Consultants Inspection  
 

Integrity Testing 
 

Integral floor slab to stiff raft foundation, 
proprietary gas membrane. 

All plots. None 

Notes to Table 3: 

*1 – Changes to any proposed slab type, construction personnel and achievement of NVQ level 2 training must be reported to 

consultants for reassessment of the gas regime and inspection strategy. 

*2 – Consultants to undertake a defect test on initial plots to confirm the integrity testing is adequate to identify defects. 
 

6.6 Consultants undertaking inspections should be able to demonstrate experience and competence 

in the verification of gas membranes. Coopers have provided published guidance on verification 

of gas mitigation measures and are members of the British Verification Council for Ground Gas 

Protection Systems. The requirements for consultant’s inspections are included within Section 7. 
 

7.0 Gas Mitigation Measures – Inspection Criteria 

7.1 Based upon common problems and defects in installation it is recommended that the verification 

consultants (Coopers or others) hold a toolbox talk with the installation contractors and 

construction management prior to the first installation to reduce risks of incorrect installation and 

resultant failures. 
 

7.2 CIRIA C735 provides a brief summary of the requirements for inspections and reporting, similar 

in detail to previous guidance (CIEH, LCC, etc). The aspects for verification and timing of 

inspection are subject to the specific slab designs. The plots with stiff raft foundations have no 

ventilation proposed, therefore no inspections are required prior to foundation construction. The 

primary risk of defects is with the gas membrane installation which are to be inspected for each 

plot. 

 

7.3 The gas membranes should be inspected after completed installation, prior to obscuring by 

insulation to ensure that any defects or punctures are disclosed. The design should follow 

Coopers appended construction details. Any deviation to the construction detail that has not been 

approved by Coopers in advance will be deemed a failure and require construction to halt whilst 

further reviews are undertaken. For the gas verification the aspects that should be reviewed and 

considered are shown in Table 4, below. 
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Table 4 – Gas Verification Inspection Criteria. 
 

Criteria Notes 
 

1. Product 

Verification 

Confirmation that suitable products have been installed to consist of photographs of product types 

(manufacturer/name), labels on packaging and delivery tickets. Gas Membrane AND tapes. 
 

2. General Condition The membrane is to be inspected to ensure there are no tears, punctures or rips. Take photographs of 

full plot status for each plot being inspected. 
 

3. Membrane 

Subgrade 

Commonly either insulation or sand blinding, check no gravel or other items with the potential to 

puncture when weight is applied. 

4. Jointing/Welds Checking the overlaps between membranes are correctly sealed, with correct tapes with sufficient 

overlaps or a good quality heat sealed weld if this method being utilised. Take photographs of at least 

one jointing section per plot being inspected to show sufficient overlap and use of tapes. 

5. Creases/folds Care must be taken to ensure that creases & folds within the membrane do not span over the jointing 

sections (bridging) as this provides an unacceptable gas pathway. 

6. Service Entry 

Points 

Verification of the presence of preformed tophats sealed to the pipe and membrane. If service entries 

are constructed using detailing strip or equivalent product then ensure adequate seal is achieved. 

Ensure installation is carried out in accordance with manufacturers guidance. Take photographs of 

all tophat installations. Refer to Coopers Drawing No. 2019-SD-GM-SE 

7. Corner Sections Not cut and folded where punctures are present but concealed with tapes. Either formed with 

Detailing Strip or preformed corner units. Refer to Coopers Drawing No. 2019-SD-GM-CU. 

8. Reinforcement 

Spacers 

Use of metal spacers/ties with potential to puncture the membrane would only be permitted with 

protection board. 

9. Membrane 

Dirt/Debris 

Whilst we appreciate the membranes are constructed on a real-world construction site, the 

membrane must be free of debris such as stones or mortar that would be liable to damage the 

membrane when weight is applied through subsequent construction. Whilst mud is inevitable on the 

membrane it must be kept to a minimal level to allow the membrane to be inspected and defects 

disclosed. If the membrane is not visible due to the amount of mud then it will be failed and need to 

be cleaned for reinspection. 

10. Puncture Repairs Punctures are relatively common and occasional damage with proper repair is not considered to be 

indicative of defective workmanship. All punctures require a patch that spans the damaged section by 

at least 150mm on each side. 

11. Party Walls The use of temporary blockwork for shuttering commonly involves placing the gas membrane above 

the blocks for the initial concrete pour. When this is removed we advocate placing the membrane 

back to run flat through the party wall to allow this to be sealed and inspected on the subsequent plot. 

Alternative approaches are available but the membrane must not be cut and patched after the second 

plot is cast (due to additional damage, difficult repairs, and lack of inspection at this stage). Also if 

robust details adopted the membrane will need to drop through the cavity. 

12. Door Thresholds Care is required in relation to gas membrane positions through the wall cavity to the external wall 

around the door thresholds, closing the cavity, and protection beneath any sills. The use of preformed 

cloaking units and/or detailing strip protection would be recommended. Refer to Coopers Drawing 

No. 2019-SD-GM-DT 

13. Wall Cavity 

Inspection 

Confirming that proprietary gas membrane or gas DPC spans the external walls. Check for rips 

across cavity. Check for jointing detail of gas resistant DPC or membrane across cavity to main 

membrane. Take photographs for all plots inspected. 

 

7.4 A photographic record of the procedures for inspection are shown below, which are based upon our 

guidance provided to the CIEH. The product specifications for the gas membrane are provided in the 

appended documents. 
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Raft Foundations: 
 

  
Photograph 2 and 3: Check general condition of gas membranes with photographs showing the plot in context. 

 

  
Photograph 4 and 5: Check tophat is sealed to membrane and pipework with tapes, and Jubilee clip, or detail strip installation. 

 

  
Photograph 6 and 7: Check >150mm overlaps of membranes and proprietary tapes placed and sealed or heat welded jointing 

with photographs taken. 
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Photographs 8 and 9: Formed corner sections correctly taped 

 

  
Photographs 10 and 11: Confirm ancillary products utilised in the gas membrane installation. 

 

8.0 Gas Mitigation Measure – Developer Requirements 

8.1 After completion of the inspection of the gas mitigation measures the developer is required to 

demonstrate that the follow-on works do not compromise the integrity of the membrane. The 

significant areas of risk are gas membranes/DPCs spanning the external wall cavity which are liable to 

being damaged prior to placement of the cavity tray. We would advocate developers consider an 

approach to demonstrate the management of gas membranes integrities. 
 

9.0 Imported Soil/Aggregate Validation Requirements 

9.1 All soils/aggregates imported to site these should be subject to chemical testing after delivery to 

confirm the materials are inert and suitable for the intended end use. The frequency and testing suite 

should reflect the provenance and end use: 

 

Topsoil and Subsoil: 

 Recycled/mixed/unverified source = 1 sample per 50m3 (minimum of 3 per source). 

Testing to include standard inorganics, PAHs (16), asbestos and speciated TPHs (CWG 

incl. BTEX), with potential for additional testing of VOCs, SVOCs and PCBs (subject to 

site of origin and material type) 
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 Greenfield source = 1 sample per 100m3 (minimum of 3 per source). Testing to include 

standard CLEA suite inorganics, PAHs (16), and asbestos. 

 

Aggregates for use in gardens, beneath buildings or roads/driveways: 

 Quarried Stone = no chemical testing with supply of delivery tickets. 

 Crushed brick and concrete = 1 sample per 1000m3 for asbestos identification. 

 

9.2 The source testing of imported soils/aggregates should be approved prior to importation, 

including details of the site or origin. Where materials are classified as a waste at the producing 

site the importing of materials will require the associated waste exemptions or material 

management plans/registrations for this site. The developer should be cognisant of the powers 

introduced by the Finance Act, 2018, in which the HMRC can retrospectively recover landfill tax 

(with a 100% surcharge) from a developer who knowingly causes or permits illegal disposal of 

wastes on a site, without the appropriate permits/exemptions. 

 

9.3  Due to the size of the site it is likely that materials can be stockpiled for testing prior to use. We 

would strongly recommend that materials are imported from a reputable source, with appropriate 

testing of the specific materials intended to be imported. 

 

9.4 Following stockpiling of soils/aggregates the materials will require testing to confirm the 

suitability for reuse. Should contaminants be identified these will likely require removal from the 

site and replacement, unless directly agreed with regulators that the end use would not preclude 

the use of the material is specific areas. 

 

9.5 Any soils that are to be used within either residential gardens or landscaped areas will require 

testing and photographic evidence of placement. This will then need to be submitted to the 

NHBC or Local Authority for review, either as plots individually or groups of plots.  

 

9.6 The criteria for chemical testing of imported soils used in gardens are detailed in Table 5 

(below). 
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Table 5: Thresholds For Inert Material Within Gardens And Landscaping 
 

Compound/Element 
Human Health 
(Residential) 

Phytotoxic 

pH<6 pH6-7 pH>7 

In
o
rg

a
n
ic

s 

Arsenic 37 - - - 

Beryllium 51 - - - 

Boron 291 - - - 

Cadmium 26 - - - 

Copper - 100 135 200 

Chromium (III) 3000 - - - 

Chromium (VI) 21 - - - 

Lead 200 - - - 

Mercury (methyl) 7.4 - - - 

Mercury (inorganic) 169 - - - 

Nickel - 60 75 110 

Selenium 351 - - - 

Vanadium 79 - - - 

Zinc - 200 200 300 

P
A

H
s 

Acenaphthene 205 - - - 

Acenaphthylene 168 - - - 

Anthracene 2260 - - - 

Benzo(a)anthracene 3.1 - - - 

Benzo(a)pyrene 5.0 - - - 

Benzo(b)fluoranthene 5.56 - - - 

Benzo(ghi)perylene 10.7 - - - 

Benzo(k)fluoranthene 8.5 - - - 

Chrysene 6.0 - - - 

Dibenz(ah)anthracene 0.76 - - - 

Fluoranthene 257 - - - 

Fluorene 163 - - - 

Indeno(123-cd)pyrene 3.18 - - - 

Phenanthrene 91.8 - - - 

Pyrene 563 - - - 

Naphthalene 1.54 - - - 

T
P

H
 –

  

A
lip

h
a
tic

 

5-6 30 - - - 

6-8 73 - - - 

8-10 19 - - - 

10-12 93 (48)vap - - - 

12-16 740 (24)sol - - - 

16-35 45,000 (8.48)sol - - - 

35-44 45,000 (8.48)sol - - - 

T
P

H
 -
 

A
ro

m
a
tic

 

8-10 27 - - - 

10-12 69 - - - 

12-16 140 - - - 

16-21 250 - - - 

21-35 890 - - - 

B
T

E
X

 

Benzene 0.2 - - - 

Toluene 119 - - - 

Ethylbenzene 62.5 - - - 

Xylene (based on p) 41.7 - - - 

 Phenol 184 - - - 

 Asbestos None - - - 

Notes to Table 5: 

Thresholds derived within CLEA 1.06 or DEFRA C4SL utilising the most conservative parameters for unknown nature of imported 

materials. This includes 1% Soil Organic Matter for organic compounds (inorganics unaffected), silty clay strata for metals, semi-metals 

and several PAH compounds and sandy loam for phenol and naphthalene. 

Cyanide should not be present within significant quantities, and where encountered should be speciated to determine what form the cyanide 

is present in. 

All imported material must be free of deleterious odour and should not include demolition/construction wastes within garden areas. 
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10.0  Stockpile Management Practices 

10.1 During the course of the development there will be areas of stockpiled soils intended for use within 

the proposed gardens. It is imperative that the stockpiles are well managed to avoid inadvertent 

mixing or depositing of surplus or deleterious materials that would compromise the continued use. We 

would recommend that the site management reviews the proposed positions for placement of 

stockpiles and places either fencing or warning signs to ensure compliance. Example photographs are 

below demonstrating good methods and practice. 

 

  
Photograph 12: Example of good stockpile 

management with warning signs to demonstrate 

areas of inert topsoil. 

Photograph 13: Example of good stockpile 

management with soils placed on geotextile with 

fences to prevent accidental cross-mixing. 

 

  
Photograph 14: Example of good stockpile 

management with warning signs to demonstrate 

areas of inert topsoil. 

Photograph 15: Example of good stockpile 

management with warning signs and fencing to 

prevent accidental cross-mixing. 
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11.0 Conclusions 

11.1 The proposed development will require chemical testing of imported soils and construction of gas 

mitigation measures to ensure the future residents are not exposure to unacceptable levels of risks 

associated with contaminated land and hazardous ground gas. 

 

11.2 The proposals within this report includes verification of the above referenced works which should be 

submitted to and approved by the local authority and NHBC prior to development. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Documents appended: 

 

 Coopers Drawing No. 7565/BPRP – Build Phase Remediation and Validation Plan. 
 

 Coopers Drawing No. 7565-LRH-GS2A-RF-02 - Typical Gas Precaution Detail – Stiff Raft. 
 

 Visqueen Product Specification Sheets - Gas Barrier. 
 

 Coopers Drawing No. 2019-SD-GM-CU - Gas Membrane Corner Detail. 
 

 Coopers Drawing No. 2019-SD-GM-DT - Door Threshold Detail. 
 

 Coopers Drawing No. 2019-SD-GM-SE - Service Entry Detail. 
 

 Coopers Drawing No. 2019-SD-GM-DSE - Dual Service Entry Detail. 
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This drawing is to be read in conjunction with the following:-
a) DXF File, ref. '2019-03-19_ST16882 TOPO SURVEY LAGOON

AREA PART1 DRAFT', received by Coopers on 25 November 2020.
b) Taylor Wimpey, Site Layout, Heritage Way, Brymbo, ref. 20069-01,

rev. E, dated 13 January 2021.

KEY
(All positions are approximate unless otherwise stated)

Development boundary (taken from ref. b)

Plots proposed for Characteristic Situation 2
Gas Mitigation Measures in accordance with
Coopers Typical Gas Mitigation Detail,
referenced 7565/LRH/GS2A/RF/02.

c) Coopers Build Phase Remediation and Validation Strategy,
referenced 7565bprs.

Imported soils require chemical
testing to confirm suitability for

use in accordance with Coopers
Build Phase Remediation and

Validation Strategy (ref. Note c).



Gas Membrane,
DPC or
Pre-formed Top
Hat Unit or similar
approved.
Double sided
jointing tape

Girth jointing
tape

Gas Membrane
150

JOINTING DETAIL

SLAB EDGE DETAIL AT EXTERNAL WALL

Cavity fill

Gas Resistant
membrane / DPC
(see note 11)

Concrete screed

Cavity tray

Weepholes
@ 900mm c/c.

Double sided
Joining  tape (see

Jointing Detail)
150

FINISHED
GROUND

LEVEL

Designed
semi-stiff raft

foundation

Insulation
(see note 5)

100 50mm thick
concrete blinding

2 coats
bitumastic
paint (typ)

Approved
consolidated
granular fill

Cavity fill

Concrete screed

Designed
semi-stiff raft

foundation

Insulation
(see note 5)

100 50mm thick
concrete blinding

2 coats
bitumastic
paint (typ)

Approved
consolidated
granular fill

ACCESSIBLE THRESHOLD DETAIL - GROUND
FALLING AWAY FROM DWELLING

Soakaway
trench

External paving

Door threshold

Perimeter
insulation

upstand

Gas Resistant
membrane / DPC
(see note 11)

Concrete screed
Insulation

(see note 5)

50mm thick
concrete blinding

Approved
consolidated
granular fill

Designed semi-stiff
raft foundation

Gas Resistant
membrane / DPC

(see note 11) -  joints
to be well lapped and

taped with double
sided Joining tape

(see Jointing Detail)

Concrete screed
Insulation

(see note 5)

50mm thick
concrete blinding

Approved
consolidated
granular fill

SLAB EDGE DETAIL AT PARTY WALL SLAB EDGE DETAIL AT INTERNAL WALL

Designed semi-stiff
raft foundation

Gas Resistant
membrane / DPC

(see note 11) -  joints
to be well lapped and

taped with double
sided Joining tape

(see Jointing Detail)

Concrete screed

Insulation
(see note 5)

Pre-formed Top Hat Unit around
service pipe taped with double
sided jointing tape and fixed with
Jubilee clip

20mm chase around pipe to be
filled with mastic and primer or
similar approved.

Service pipe/SVP

Pre-formed Top Hat Unit to be lapped
and taped between service pipe and
Gas membrane with double sided
jointing tape (see Jointing Detail)

Gas Membrane (see note 11)
cut to fit around service pipe.
Joints to be well lapped and

taped with double sided
jointing tape (see Jointing

Detail)

SERVICE ENTRY

Concrete screed
Insulation

(see note 5)

Gas Membrane (see note 11)
cut to fit around service pipe.
Joints to be well lapped and

taped with double sided
jointing tape (see Jointing

Detail)

Pre-formed Top Hat Unit around
service pipe taped with double
sided jointing tape and fixed with
Jubilee clip

Annulus around service pipe to be
sealed with Bitumastic sealant

SLEEVED SERVICE ENTRY

Clay or PVC pipe sleeve section
sand filled or filled with expanded foam around service
pipe to support and allow bitumastic sealant to set

20mm chase around pipe to be
filled with mastic and primer or
similar approved.

Service pipe

Gas Membrane cut to fit around service
pipe. Joints to be well lapped and taped
with double sided jointing tape (see
Jointing Detail)

Pre-formed Top Hat Unit to be lapped and
taped between service pipe and Gas
membrane with double sided jointing tape
(see Jointing Detail)

Gas membrane
(see note 11)
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4. Refer to Foundation Drawing for suspended slab drawing for
relevant house types.

5. Refer to insulation details on specific house type slab
drawings.

6. For details of proposed foundations refer to Coopers
Foundation Plan and house type specific foundation details.

7. Characteristic Situation is defined in CIRIA C665 'Assessing
risks posed by hazardous ground gases to buildings'.
Suitability of mitigation measures in accordance with
BS8485:2015+A1:2019.

8. All gas membranes should be installed to the manufacturer's
guidelines and recommendations.  Special care must be
taken to ensure that the gas membrane is not snagged, torn,
punctured, stretched or in any way damaged during
construction.  All damaged areas of the gas membrane must
be replaced or repaired to manufacturers recommendations.

9. Joints between sheets of gas membrane should be well
lapped (150mm min) and taped between sheets with a
jointing tape in accordance with the manufacturer's
recommendations.

10.All service entry points should be fitted with pre-formed gas
resistant top hats. Tophats should be sealed to the pipe and
gas membrane using jointing tape and fixed to the pipe with
a jubilee clip.

11.The gas membrane should be a multi-layer, laminated,
     reinforced LDPE membrane with a central shield layer of
     aluminium foil.  This membrane must have a low
     permeability to carbon dioxide and methane and also acts
     as a damp proof membrane as well as a barrier to radon
     gas.  The specification of the gas membrane should be
     submitted to Coopers for approval prior to use.

NOTES
1. Coopers take no responsibility for the

inappropriate use of this detail on a
development.  The drawing is specifically
designed in accordance with findings and
recommendations of ground gas monitoring.

2. Coopers drawing is in accordance with
current guidance with respect to design of
measures and specification of membranes
for the adequate protection of dwellings from
the ingress of harmful ground gases.  The
details contained on this drawing are generic
and for guidance purposes only.  Any
proposed amendments to the detail due to
variations on specific house types should be
referred back to Coopers for review and
approval prior to implementation on site.

3. This drawing was prepared for the purpose
stated.  New products, improved practices
and legislation may necessitate an alteration
to this drawing in whole or in part after its
submission.  It is recommended that this
drawing is referred to Coopers for reappraisal
no later than one year from the date on this
drawing.  Continued use of this drawing
beyond this date is at the Developers own
risk.

FOR GUIDANCE
PURPOSES ONLY

Parc Brymbo,
Wrexham.

1. A Ciria C735 compliant verification strategy is
likely to be required, subject to approval by the
Local Authority and NHBC.

INSTALLATION, INSPECTION AND TESTING

This typical detail is provided as a guide for construction. House type specific variations are required to account for slopes
on garage floor slabs, stepped slab levels, full building level access, party wall temporary shuttering, corner unit
construction, cloaking units around doors, piers, and other similar specific considerations. We would advocate the
contractors hold pre-construction discussions with Coopers (and the verification consultants if another consultant) on the
approaches and considerations for specific house type construction prior to commencing installation. Should variations be
constructed without prior consent these will be deemed by Coopers as a defect and not suitable for construction or approval
by us or third parties.

Wimpey
Taylor



Features and benefits
BBA certified - third party accreditation  
Complies with BS 8485:2015 + A1:2019 - industry standard for methane and carbon dioxide protection 
Flexible - easy to detail and install on site
Multi functional - also acts as a radon and damp proof membrane 
Dual jointing methods - lap joints can be taped or heat welded

Product description
Visqueen Gas Barrier is a multi-layer reinforced polyethylene gas barrier with a 20 micron aluminium foil.  The barrier is coloured 
blue on the upper surface and silver on the reverse. The product is supplied in single wound rolls (not folded), 2m x 50m.

Approvals and standards
Third party accreditation (BBA 13/5069)
Conforms to the specification requirements of BS 8485:2015 + A1:2019
Suitable for all Characteristic Gas Situation (CS) ground gas regimes 
Conforms to the specification requirements of NHBC Amber 1 and Amber 2 applications
Conforms to the specification requirements of BR 211:2015
CE Mark EN 13967:2017
Quality Management System ISO 9001:2015
Occupational Health and Safety System ISO 18001:2007
Environmental Management System ISO 14001:2015

Usage
Visqueen Gas Barrier is suitable for use in all types of buildings to prevent the ingress of harmful levels of ground gases 
e.g.methane, carbon dioxide and radon.

The barrier can be positioned above or below a solid concrete ground floor slab or above a precast suspended segmental ground 
floor system, e.g. beam and block floor. 

The barrier can also be used as a high performance radon membrane and/or damp proof membrane.

The product is not intended for use where there is a risk of hydrostatic pressure. 

System components
VisqueenPro Double Sided Jointing Tape, 50mm x 10m
Visqueen Gas Resistant Foil Lap Tape, 75mm x 50m
Visqueen Ultimate GR Lap Tape, 150mm x 10m
Visqueen Ultimate Top Hat Units
Visqueen Preformed Units
VisqueenPro Detailing Strip, 300mm x 10m, 500mm x 10m
Visqueen TreadGUARD 300, 2m x 75m
Visqueen TreadGUARD 1500, 1m x 2m

Find your local stockist

Technical support: +44 (0) 333 202 6800

Date Published: 11/09/2020
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Storage and handling
Visqueen Gas Barrier should be stored horizontally, under cover in its original packaging.

Care should be taken when handling the product in line with current manual handling regulations.

Preparation
Visqueen Gas Barrier should be installed on a smooth continuous surface e.g. grouted beam and block floor, a compacted 
blinding layer e.g. 50mm thick sand blinding, or smooth concrete blinding. The substrate should be free from irregularities such as 
voids or protrusions.

The barrier can be cut with a sharp retractable safety knife or robust scissors. 

Installation
Visqueen Gas Barrier should be loose laid on the substrate with the blue side up so as to avoid sunlight glare. 

The barrier should be clean and dry at the time of jointing. It should be overlapped by at least 150mm, bonded with Visqueen Pro 
Double Sided Jointing Tape and sealed with Visqueen Foil Lap Tape.  In demanding site conditions seal lap joints with Visqueen 
Ultimate GR Lap Tape. 

Alternatively lap joints can be heat welded to achieve an effective seal. Welded lap joints can be less than 150mm provided the 
joint integrity is not compromised.

Airtight seals should be formed around all service entry points. Visqueen Preformed Top Hat Units should be used for sealing 
service entry pipes. The base of the top hat and the upstand should be bonded using Visqueen Pro Double Sided Jointing Tape 
and sealed with Visqueen Foil Lap Tape. The upstand should be secured with the supplied jubilee clip.

Forming an effective barrier to gases may give rise to complex three-dimensional detailing where, it is recommended Visqueen 
Preformed Units are used e.g. corners.  Alternatively Visqueen Pro Detailing Strip can be used to seal awkward junctions.  

If the barrier is punctured or perforated a patch of the same material should be lapped at least 150mm beyond the limits of the 
puncture and bonded with Visqueen Pro Double Sided Jointing Tape and sealed with Visqueen Foil Lap Tape. Alternatively a 
patch can be formed using Visqueen Pro Detailing Strip and lapped at least 150mm beyond the extents of the puncture. 

The barrier should be covered by a protective layer as soon as possible after installation to prevent damage e.g. from following 
trades. Care should be taken to ensure that the membrane is not punctured, stretched or displaced when applying a screed or 
final floor covering. A minimum thickness of 50mm screed is recommended. When reinforced concrete is to be laid over the 
barrier the wire reinforcements and spacers must be prevented from puncturing the barrier.  Where there is a high risk of potential 
damage, the barrier should be covered with Visqueen TreadGuard protection, screed, or other approved protection material 
before positioning the reinforcement.

Usable temperature range
It is recommended that Visqueen Gas Barrier and all associated system components should not be installed below 5°C.

Additional information
When used in accordance BS8485:2015 + A1:2019 a subfloor ventilation system or pressure relief maybe required
Where hydrocarbon or VOC contamination is present use Visqueen Ultimate VOC or HC Blok gas protection systems
To assist build sequencing, Visqueen GR DPC is available for gas protection through the wall constructions
For suspended beam and block floor detailing see GB-01
Visqueen Preformed Top Hat Units should be used at service pipe penetrations see GB-51 
For internal and external corners Visqueen Ultimate Preformed Units should be used see PFU-553
To seal around steel columns use Visqueen Pro Detailing Strip see GB-52
For additional detailing information, contact Visqueen Technical Services +44 (0) 333 202 6800

Technical support: +44 (0) 333 202 6800

Date Published: 11/09/2020
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Property Test method Units Compliance
criteria

Result

Dimensions EN 1848-2 m 2 x 50

Overall thickness including scrim mesh EN 1849-2 mm 0.66

Effective thickness in between scrim mesh EN 9863-1 mm 0.4

Mass EN 1849-2 g/m²  -0%/+5% 400

Tensile strength - MD EN 12311 N MLV 350

Tensile strength - CD EN 12311 N MLV 350

Tensile elongation - MD EN 12311 % MLV 20

Tensile elongation - CD EN 12311 % MLV 21

Joint strength EN 12317-2 N MLV 332

Watertightness 2kPa EN 1928  - Pass/Fail Pass

Resistance to impact EN 12691 mm MLV 200

Dart impact BS 2782 g MDV 731

Low temperature flexibility EN 495-5 °C MDV -40

Durability against ageing EN 1296 and EN 1928 - Pass/Fail Pass

Durability chemical resistance EN 1847  - Pass/Fail Pass

Resistance to tearing (nail shank) CD EN 12310-1 N MDV 358

Resistance to tearing (nail shank) MD EN 12310-1 N MDV 368

Resistance to static loading EN 12730 kg MLV 20

Water vapour transmission - resistance EN 1931 MNs/g MDV 7000

Water vapour transmission - permeability EN 1931 g/m²/d MDV 0.03

Visible  defects EN 1850 -2 - Pass/Fail Pass

Reaction to fire EN 13501-1 Class MDV F

BS 8485:2015 + A1:2019 testing requirements 

Mass EN 1849-2 g/m² Average >370 400

Methane permeability ISO 15105-1 mls/m²/d/atm Pass/Fail <0.15

Puncture CBR BS EN ISO 12236 N MDV 1114

Impact resistance EN 12691 mm MDV 1000

Tensiles yield strength MD ASTM D4885-01 kN/m MDV 12.5

Tensiles yield strength CD ASTM D4885-02 kN/m MDV 7.3

Resistance to static loading EN 12730 kg >MLV 20

Yield elongation CD ASTM D4885-04 % MDV 19

Tear resistance - trouser method  A - MD BS ISO 34-1 kN/m MDV 48.2

Tear resistance - trouser method  A - CD BS ISO 34-1 kN/m MDV 44.8

Tear resistance - angle method  B - MD BS ISO 34-1 N MDV 53.5

Tear resistance - angle method  B - CD BS ISO 34-1 N MDV 60.6

Health and safety information
Refer to the Visqueen Gas Barrier material safety datasheet (MSDS). 

Technical support: +44 (0) 333 202 6800

Date Published: 11/09/2020
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About Visqueen
The Visqueen name has long been recognised as one of the leading manufacturers of high quality advanced membrane 
technologies and design based solutions by specifiers, distributors, builders merchants and contractors throughout the UK and 
Europe.

For further guidance on the Visqueen services shown below, please refer to the relevant section of the Visqueen website 
(www.visqueen.com) or contact Visqueen Technical Services on +44 (0) 333 202 6800 or enquiries@visqueen.com

Complete Range, Complete Solution

Visqueen Technical Support
Visqueen combine an extensive product portfolio with industry leading levels of service and support which includes guidance 
over the phone, bespoke CAD drawings to help with complex detailing, electronic NBS specifications and access to a dedicated 
team of highly knowledgeable and experienced field based Technical Support Managers.

Visqueen Technical Support is available to all our customers including architects, specifiers, distributors, builders merchants, 
contractors and end users. All of our technical team have been awarded the industry recognised qualification Certificated 
Surveyor in Structural Waterproofing (CSSW).

Visqueen CPD Seminars
The Visqueen Continuing Professional Development (CPD) Seminars provide up-to-date information on changes within Building 
Regulations/Building Standards and nationally recognised industry guidance affecting damp proofing, water vapour control, 
hazardous ground gas protection and below ground structural waterproofing.

The one hour seminars have been produced for design specialists within the construction sector and are delivered by our team of 
Technical Support Managers.

Visqueen PI designs and special projects
From initial design to the completed project, Visqueen are with you every step of the way. Whether it be hazardous ground gas 
protection and/or below ground waterproofing protection employing barrier, structurally integral or drained systems, Visqueen can 
offer professional indemnity (PI) insurance for bespoke Visqueen design solutions. 

Visqueen Technical Support Managers work with all stakeholders to provide cost effective Visqueen solutions offering complete 
peace of mind throughout the construction phase and beyond.

Visqueen Training Academy
Based at our manufacturing facility in Derbyshire, the Visqueen Training Academy is available to support Visqueen customers 
throughout the UK by providing a wide range of both theory and practical skills related training.

Courses include one day product awareness training for our distributors and builders merchants to help them in their day-to-day 
jobs, through to intensive three day courses giving detailed hands-on training in the practical skills required for safe and robust 
product installation.

Technical support: +44 (0) 333 202 6800

Date Published: 11/09/2020
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SHOWING GAS MEMBRANE CUT LOCATIONS IN PLOT CORNER
(NTS)

SHOWING FIRST DETAIL STRIP SECTION LAID
(NTS)

GENERAL NOTES

-The different colouring of detail strip presented on this drawing
 are for illustration purposes only.
-For any complex corners, please contact Coopers prior to
 undertaking the corner construction to discuss the best
 methodology.

SHOWING DETAIL STRIP SECTION 2 LAID
(NTS)

Cut in membrane
Cut in detail strip 1

SHOWING DETAIL STRIP SECTION 3 LAID
(NTS)

SHOWING DETAIL STRIP SECTION 4 LAID
(NTS)

Once detailing strip section 3
reaches top of vertical section, slice
is made to drop two flaps flat

TYPICAL EXAMPLE OF CORNER
CONSTRUCTION USING VISQUEEN

DETAILING STRIP

Cut in detail strip 1
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SHOWING CUT IN GAS MEMBRANE ON
DOOR THRESHOLD

(NTS)

SHOWING DETAIL STRIP 1 & 2 SECTIONS LAID
(NTS)

GENERAL NOTES

-The different colouring of detail strip presented on this drawing
 are for illustration purposes only.
-For any complex door threshold section, please contact
 Coopers prior to undertaking the construction to discuss the
 best methodology.

SHOWING DETAIL STRIP SECTION 3 LAID
(NTS)

Cut in gas membrane prior
to forming around insulation

TYPICAL EXAMPLE OF DOOR THRESHOLD
CONSTRUCTION USING VISQUEEN

DETAILING STRIP

Cut in gas membrane prior
to forming around insulation

SHOWING DETAIL STRIP SECTION 4 LAID
(NTS)

SHOWING DETAIL STRIP SECTION 5 LAID
(NTS)

SHOWING DETAIL STRIP SECTIONS 6 & 7 LAID
(NTS)

Ensure section 3
width the same as

membrane opening

Once detail strip section 4
reaches top of vertical section
a slice is made and two flaps

laid over each other
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1 INTRODUCTION 

1.1 This report has been prepared by Wardell Armstrong in accordance with the letter of 

instruction received from Parkhill Estates Limited (Ltd) and Brymbo Developments Ltd 

dated 11 July 2018 following a previous site walkover and following a meeting 

between Wardell Armstrong LLP and Parkhill Estate Ltd, dated 11 and 22 May 2018 

respectively.  This report is referred to as the Lagoon Site on the front cover as the site 

area incorporates land owned by Parkhill Estates Limited and Brymbo Developments 

Limited. However, the early technical aspects of the site are incorporated in the 2007 

reports prepared by Scott Wilson and Smith Grant; at which time the site was referred 

to as the Link Road Development Module (LRDM). To avoid confusion, the site is 

referred to as the LRDM in this report. 

 

1.2 The site, named the ‘Link Road Development Module’ (LRDM), formerly owned by 

Brymbo Steel and Iron Works, is located within the village of Brymbo, 5km northwest 

of Wrexham as shown on drawing ST16882-002. The LRDM is approximately c.2.65 

hectares of unoccupied land. The LRDM was part of a large reclamation scheme that 

took place from 2003 to 2007 on land previously occupied by the Brymbo Steel and 

Iron Works. The main site was split into 11 smaller sites regarded as ‘modules’ for the 

following end uses; residential development, infrastructure, tourism and leisure. This 

report solely focuses on the Link Road Development Module (LRDM).  

 

1.3 The site is bounded to the east by a sports recreational ground, to the west by a track 

and residential housing, to the south by Heritage Way and to the north by grassland 

and off road tracks.  

 

 

 

 

 

 

 

 

 

 

 

Figure 1 – The red outline details the LRDM and nearby surroundings. 
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1.4 The site underwent reclamation works in 2006 and was completed in 2007. Two 

previously written reports have been provided by Parkhill Estates.  The first report, 

dated November 2007, written by Scott Wilson Ltd (SW); the second report, dated July 

2007, written by Smith Grant LLP (SGP). The factual data contained within these 

reports have been reviewed as part of this appraisal with the relevant information 

being reassessed in the context of current regulatory legislation for a residential end 

use. The Scott Wilson report is presented in Appendix 1 and the Smith Grant Report in 

Appendix 2. 

 

1.5 The topography of the LRDM is generally flat, the plateau slopes gently southward 

from c.190m AOD in the west to c.182m AOD in the south. The southernmost edge of 

the LRDM slopes upward toward Heritage Way at c.190m AOD. The LRDM includes the  

south eastern batter of the adjoining cycle track and footpath which is raised above 

the plateau at c.192m AOD. Finally, towards the southeast the ground level drops and 

slopes towards the Brymbo sports and recreational ground.  

 

1.6 Observations made during the site walkover on 11 May 2018, was that the site was 

relatively flat and covered in short grass. The site was bounded by vegetation around 

its perimeter. No signs of fly tipping or litter were observed.  

 

Scope and Objectives 

1.7 The purpose of this report is to identify and examine in broad terms readily available 

information relating to the following: 

• to establish the historical, environmental, geological, hydrological and 

hydrogeological setting of the site and surrounding area; 

• to identify the potential risks posed by soil, groundwater and surface water 

contamination; 

• to identify potential geotechnical and development constraints associated with 

the site in relation to the future use of the site for residential development;  

• to provide recommendations for supplementary investigations within areas of 

the site where it is considered there is currently insufficient data; and, 

• to provide recommendations to mitigate identified ground conditions related 

to constraints to development. 
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1.8 In the preparation of this report, the following information has been used: 

• 2007 Scott Wilson Link Road Development Module Completion Report; 

• 2007 Smith Grant Link Road Development Module Contamination Certification 

Report; 

• Envirocheck Report provided by the Landmark Information Group (LIG report); 

• 2004 Scott Wilson Mining Desk Study; 

• Coal Authority Consultant Coal Mining Report; and 

• British Geological Survey (BGS) online resources. 

 

1.9 Wardell Armstrong LLP can accept no liability for the accuracy of information provided 

by others.  Supervision and validation of the reclamation works was carried out by 

others and therefore the quality of workmanship and accuracy of the facts contained 

within the above reports is taken in good faith to be correct.  In order to properly 

assess the current state of the ground conditions and to design the foundations etc 

for the proposed housing development, a further phase of investigation would be 

necessary. 

 

1.10 The interpretation provided in this report is based on the extrapolation of ground 

conditions from individual site investigation locations, the potential for unforeseen 

ground conditions to be present between site investigation locations cannot be ruled 

out. 

 

Proposed Site Use 

1.11 The site has previously undergone reclamation and is currently unoccupied. It is 

understood that the proposed land use will be for residential development.  

 

 

2 SITE HISTORY AND CURRENT SITE USE 

Data Sources 

2.1 The site history has been reviewed with reference to past editions of Country Series 

and Ordnance Survey mapping in conjunction with aerial photography, all of which 

have been supplied within the LIG report presented in Appendix 3. Reference has been 

made to the SW and SGP report and existing aerial photography from Google Earth.  
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Site History  

2.2 Table 1 below identifies previous land uses. Following this, a summary of the history 

of the LRDM and its immediate vicinity over the period of 1871 to 2018 along with 

further information that may influence the future development of the site is provided.  

  

Table 1  
Summary of LRDM History 

Date LRDM Land Use Adjacent Land Use 

1871-
1879 

• The site is recorded as being 
situated within a series of farming 
fields with no buildings evident.  

• ‘Great Western Railway (GWR) tracks’ is present 
75m to 175m west. ‘Iron works’ is located 600m to 
the north with 6 coal mine shafts in an area 
labelled ‘Cambrian Safety Fuse Works’. ‘ 

• A settlement called ‘The College’ is present c.30m 
to the south west.  

• A number of ‘old shafts’ are recorded in the vicinity 
of the LRDM, the closest being c.120m north east. 

• Broughton Colliery is located c.800m to the east 
and an area labelled ‘old quarry’ is recorded 
c.780m to the south south east.  

• ‘Vron Colliery’ is located c.600m to c.1400m to the 
south west.       

• Safety fuse works is recorded c.250m from the 
LRDM.  

1899-
1911 

• The site remains to be situated 
within a series of farming fields, 
however an additional railway 
line passes the west perimeter of 
the site in close proximity.  The 
area is now regarded as the ‘Vron 
Branch’  

• Football grounds are recorded c.70m to c.120m to 
the north west of LRDM.  

• Brymbo colliery is located c.1,000m to the north 
west.  

• All situated west from the LRDM, ‘Brick Works’ are 
seen at c.510m, a ‘Clay Pit’ and an ‘Airshaft’ are 
both recorded at roughly c.750m.   

• Minor housing developments are observed, 
including a ‘school’ and a ‘church’, directly to the 
south of LRDM.   

• Situated north east from the LRDM, ‘NANT PIT’ is 
observed at c.720m, also situated northeast is the 
‘black lane colliery’ at c.1000m. 

• Situated c.750m east a minor quarry is observed 
covering ground less than c.100m.  

• Spring located c.410m south of LRDM. 

• All previous ‘Mine Shafts’ are now recorded as ‘Old 
Shafts’. 

1912-
1915 

• No significant changes. • The above mentioned housing development has 
expanded.  

• Smaller quarry addition to the west roughly 
c.300m away from LRDM’s western edge.   

1915-
1938 

• No significant changes. • The ‘Plas Power Colliery’ is now regarded as 
disused. 
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Table 1 (continued) 
Summary of LRDM History 

Date LRDM Land Use Adjacent Land Use 

1929-
1954 

• No significant changes. •  ‘Plas Power Colliery’ is situated c.500m to the 
south south east.  

• ‘Phosphate works’ is located c.550m north north 
west of the site.  

• What was once only recorded as the ‘Vron colliery’ 
is now recorded separately as ‘Vron colliery’, ‘Brick 
works’ and ‘Coal works’ 

1955-
1967 

• No significant changes. • At some time during this period the railway lines 
became disused and were dismantled, however 
the ‘Steel works’ (positioned c.100m west) still 
appears to have railways access.  

1967-
1987 

• A minor roadway has been 
constructed in the south west of 
the site.  A helicopter landing 
pad is located in the north. 

• A road is constructed directly south of the site.  

• A drain is positioned 60m north of the LRDM. 

• The sports ground positioned to the south east.   

• The site of the disused Plas Power Colliery is now 
recorded as a timber yard, detailing 2 disused mine 
shafts and a concrete block factory. 

1987-
1990 

• No significant changes • No significant changes 

1991-
2000 

• LRDM area is regarded as ‘Sports 
Ground’ 

• Timber yard buildings still present yet they are not 
labelled, the ground surrounding this area, once a 
colliery, is now regarded as ‘Southsea industrial 
estate’  

• Most of the previous mines, works and collieries 
with the exception of the large central steel works 
appear to be disused.    

2000-
2003 

• Area regarded as ‘Recreational 
Ground’ 

• Surface water lagoon ponds are 
present on site 

• No alterations to note on mapping sheets available  

2006 • Aerial photography shows two 
small buildings in the south west 
corner of the site beside Heritage 
Way. 

• Aerial photography shows the 
lagoons still present on site. 

• No significant changes. 

2009-
2013 

• Buildings no longer present 
 

• Residential development c.75m to the south west 
of the site. 

Current  • No significant changes.  • No significant changes. 

 

 Current Site Use 

2.3 The site is currently unoccupied awaiting development.  
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3 ENVIRONMENTAL SETTING 

Geology 

3.1 The assessment of the geology of the site is based on online resources and information 

based on previous reports in the area. This is summarised in Table 2 below: 

 

TABLE 2  
Summary of Relevant Geological Data 

Strata Description 

Made Ground The Scott Wilson Report indicates the majority of the site is underlain by 
sandstone fill. The Smith Grant report indicates that colliery fill is present in 
the north west of the site.  

Natural 
Superficial 
Deposits 

No recorded data available within the site perimeters. The BGS online map 
shows the surrounding area to the south and east of the site are underlain by 
Glacial Till deposits.   
 
Superficial deposits are unlikely to be present as a result of the reclamation 
works.  

Solid Strata According to the BGS onshore available data, the site consists of the Cefn Rock 
Formation, a sandstone formation from within the Middle Coal Measures.  

Geological 
Structure 

According to the published geology, the ‘Brymbo Fault’ lies east and north-
east to the site, trending north/north west to south/south east. The Coal 
Authority report suggests that two geological faults, trending north-
west/south-east, is positioned in the north-west section of the LRDM. The Coal 
Authority suggested that these are two in-seam faults proven in the ‘Main 
Coal Seam’ as recorded on the 1914 Edition 6 inch Geological Denbighshire 
28NW.  The consultant’s report suggests the Main Coal Seam is c.200m bgl 
beneath the site. These faults can be reviewed in Appendix 4. 

 

Hydrogeology 

3.2 Hydrogeological information has been obtained from a review of: Landmark 

Information Group Envirocheck report (LIG report); Smith Grant Link Road 

Development Module Contamination Certification Report; Groundwater Protection 

Policy and Groundwater Vulnerability maps published by the Environment Agency; 

Hydrogeological maps published by the British Geological Survey; and Guidance 

covered within the Environment Agency Groundwater Protection documents.  

 

3.3 The underlying solid strata is classified as a Secondary A Aquifer. 

 

3.4 SGP  indicate that the closest borehole to the LRDM struck groundwater at an average 

depth of 11.4m bgl over a number of years. The closest available BGS borehole 

(reference SJ35SW483) c.548 south east of the site showed groundwater was struck 

at 5.90m within sand and gravel deposits.  
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3.5 There are no groundwater and surface water abstraction licenses within 1km of the 

site.  

 

3.6 Groundwater within the area of Brymbo has previously been sampled by SGP and 

subsequently assessed. It was found to be of poor quality understood to be as a result 

of poor quality of groundwater within the Coal Measures and industrial land use.  

 

Hydrology 

3.7 The nearest surface water feature is c.189m to the south of the site behind a primary 

school in the form of a narrow stream or pond. The closest major water source to the 

site is Lodge Stream c.300m north east of the site.  

 

3.8 There are no active water abstraction licences within 1km of the LRDM.  

 

3.9 According to the LIG report, the site does not lie within a flood zone related to rivers 

or the sea. Although, small parts of the site in the south and east is shown to be at low 

risk of flooding during a 1 in 1,000 years flood event as a result of excess local rainfall.   

 

3.10 According to the LIG report, the River Gwenfro has a river quality B assigned in 2000 

c.749m south east of the site.  

 

Coal Mining 

3.11 The Coal Authority (CA) report (ref 51001895663001) that the site is within an area of 

previous underground coal mining activity between 1876 to 1913. It is reported that 

there are no probable unrecorded shallow workings and no mine entries within 100m 

of the LRDM. There is no recorded mine gas within 500m. 

 

3.12 The CA has not received a damage notice for the LRDM or any property within 50m of 

the site boundary since 31st October 1994. There are no recorded coal mining licenses 

within 200m.  

 

3.13 An open cast mine was present immediately north of the site in relation to the Brymbo 

Iron and Steel Works up until 1990. The reclamation of the former Brymbo steelworks 

commenced in circa 2003 and included the recovery of residual coal reserves by 

opencast operations. The excavation void was backfilled to an engineering 
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specification for the proposed built development. The full CA report for the LRDM area 

can be viewed as Appendix 4.  

 

Statutory Sources 

3.14 Information from various statutory sources has been summarised from the LIG report 

prepared specifically for this site.  

 

Contaminated Land Register Entries and Notices 

3.15 No contaminated land entries or notices are identified within 1km of the site. 

 

Landfill / Waste 

3.16 According to the LIG report, the site is underlain by an ‘EA Historic Landfill and a 

‘Licensed Waste Management Facility (Landfill boundary)’. The LIG report shows the 

historic landfill to originate in 1899. As the site has recently undergone reclamation 

works, it is plausible to suggest that the landfill is no longer present beneath the LRDM. 

There are three additional Environment Agency historic recorded landfills within 1km 

of the site boundary. There are currently no BGS recorded landfill sites within 1km of 

the site.  Details of the historic landfill sites are shown in Table 3 below. 

 

TABLE 3 

Recorded Historic Landfill Sites. 

Environment Agency Historical Landfill Sites 

Location Details 

Historic Landfill site: 
Licence Holder: Brymbo steel Works Ltd 
Grid Ref: 329737 352531  

Distance from Site:  0m  

Site Location: within perimeters of LRDM 
Provider Reference:  EAHLD35604. 
Authority:  Unknown. 
Site Category:  Landfill. 
Waste Type: Deposited waste included industrial 
waste. 
First Input date: 30th Dec 1899. 
Last Input date: not supplied. 
Licence Status:  Unknown/ not supplied. 

Historic Landfill site: 
Licence Holder: Mr P Dempsey 
Grid Ref: 329224 352165. 
Distance from Site:  500m SW 

Site Location: Peniel House, Fron, Wrexham. 
Provider Reference:  EAHLD35604. 
Authority:  Unknown. 
Site Category:  Landfill. 
Waste Type: Deposited waste included inert 
waste. 
First Input date: 31th Dec 1980. 
Last Input date: 28th Feb 1982. 
Licence Status:  Unknown/ not supplied. 
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TABLE 3 

Recorded Historic Landfill Sites. 

Historic Landfill site: 
Licence Holder: not supplied  
Grid Ref: 330184 353496. 
Distance from Site:  896m NE 

Site Location: Byrmo, Byrn Malley 
Provider Reference:  EAHLD14244. 
Authority:  Unknown. 
Site Category:  Landfill. 
Waste Type: Deposited waste included inert 
waste. 
First Input date: 31th Dec 1890. 
Last Input date: 28th Feb 1920. 
Licence Status:  Unknown/ not supplied. 

Historic Landfill site: 
Licence Holder: Brymbo steel Works Ltd 
Grid Ref: 329074 353278. 
Distance from Site:  948m NW 

Site Location: Brymbo, Wrexham 
Provider Reference:  EAHLD14760. 
Authority:  Unknown. 
Site Category:  Landfill. 
Waste Type: Deposited Waste included 
Industrial and Special Waste, and Liquid Sludge 
First Input date: 31/12/1940. 
Last Input date: 31/12/1985. 
Licence Status:  Unknown/ not supplied. 
 

 

3.17 There are four licensed waste management facilities within 500m of the site. 

According to the LIG report, the closest is 8m to the west of the site beside the cycle 

pathway. However, the site walkover confirmed that the licensed waste management 

facility is no longer present adjacent to the site. 

 

Radon risk 

3.18 The site is within an intermediate probability radon area, 3% to 5% of homes are 

estimated to be at or above the action level. 

 

3.19 Therefore, basic radon protection measures are necessary in the construction of new 

dwellings or extensions. 

 

Asbestos 

3.20 The Smith Grant Contamination Certification Report indicates that there were no 

asbestos fibres detected prior and after the reclamation of the site. As the site remains 

undeveloped, it is unlikely that asbestos has since contaminated the area.  

 

Environmental Issues 

3.21 The Environment Agency data within the LIG report records 12 discharge consents 

within 1km of the site, one of which is within the site and 2 additional consents within 
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500m of the site. Table 4 provides information on the three consents within 500m of 

the site.  

 

TABLE 4 

Discharge Consents 

Consent Details 

Operator:  Brymbo Developments Ltd 
Grid Ref: 329690 352430 
Distance from Site:  0m 

Location:  Former Brymbo Steel Works Site, Brymbo, 
Wrexham. 
Discharge Reference: CG0371101 
Date:  14 April 1997 
Type:  Trade and other matter discharge. 
Receiving Water:  River Gwenfro 

Operator:  Pimbrook (Leicester) Ltd 
Grid Ref:  329896 352003 
Distance from Site:  424m 

Location:  Southsea Plas Power Colliery Reclamation, 
Plas Power Colliery Reclamation.  
Discharge Reference: Cm0093001 
Date:  19 July 1982 
Type:  Unspecified  
Receiving Water:  River Gwenfro 

Operator:  Brymbo Developments Ltd 
Grid Ref:  330014 352581 
Distance from Site:  403m 

Location:  Former Brymbo Steelworks Site, Brymbo, 
Wrexham, Wales.  
Discharge Reference CG0371001 
Date: 14 April 1997 
Type:  Trade and other matter discharge. 
Receiving Water:  River Gwenfro 

 

3.22 The discharge consent that was assigned on site is the outlet from surface water 

treatment lagoons that were previously located on the site area, as part of the 

reclamation works environmental controls.  

 

Environmental Pollutant Events 

3.23 The Environment Agency data, via the LIG report, Appendix 3, recalls the following 

environmental pollutant events within the vicinity of the site, the nearest being at a 

distance of 294 metres. The findings are detailed below in Table 5.  
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Table 5 
Pollutants within a 500m Radius of the LRDM 

Pollution incidents to controlled waters 

Details Location  
Property type: Council premises  
Location: n/a 
Authority: Environment Agency, Welsh Region  
Pollutant: mud/clay/soil 
Note: blocked sewer 
Incident date: 26 May 1992 
Incident reference: 4379 
Incident severity:  cat 2 – significant incident  

Grid reference:  
329800 352100 
Distance from LRDM:  
294m S 

Property type: water company sewage (storm 
overflow)   
Location: n/a 
Authority: Environment Agency, Welsh Region  
Pollutant: Light oil 
Note: weather 
Incident date: 25 May 1995 
Incident reference: 24167 
Incident severity:  cat 3 – minor incident  

Grid reference:  
329900 352100 
Distance from LRDM: 
336m S 

 
  
 

Property type: waste handling facilities   
Location: up stream of, Southsea church 
Authority: environment agency, welsh region  
Pollutant: farm land run-off 
Note: deliberate act  
Incident date: 16 May 1996 
Incident reference: 28413 
Incident severity:  cat 3 – minor incident  

Grid reference:  
330001 352051 
Distance from LRDM: 
436m SE 

 
  
 

Property type: n/a   
Location: Near Tyanfron, turning upstream of 
Gwyn hotel 
Authority: environment agency, welsh region  
Pollutant: farm land run-off 
Note: deliberate act 
Incident date: 25 May 1996 
Incident reference: 28413 
Incident severity:  cat 3 – minor incident  

Grid reference:  
329900 352100 
Distance from LRDM: 
440m SE 

 
  
 

Property type: n/a 
Location: 22 Pleasant view, Pentre Broughton, 
Wrexham  
Authority: environment agency, welsh region  
Pollutant: oils – petrol  
Note: river Gwenfro, direct introduction  
Incident date: 25 May 1995 
Incident reference: 24167 
Incident severity:  cat 3 – minor incident  

Grid reference:  
330001 352001 
Distance from LRDM: 
475m SE 
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Underground Services 

3.24 The site has been excavated and backfilled therefore it is unlikely that services are 

present beneath the site. However, future development within the LRDM should be 

approached with due regard for the location of possible underground services, water 

pipes and cables. 

 

 

4 RECLAMATION OF THE LINK ROAD DEVELOPMENT MODULE  

4.1 The reclamation work was undertaken by Brymbo Developments Ltd (BDL) on the 

LRDM between 2006 and 2007 as part of the reclamation of the former steel works 

site that began in 2003. The following information has been provided by SW and SGP 

within their reports. 

 

4.2 Excavation works began in July 2006.  The pre-reclamation baseline soil associated 

with the former surface water treatment lagoons was stripped off site. This involved 

reducing the level of the site by 3.5 to 4.5m to form a regular formation level. The 

formation level was formed within the weathered Cefn Rock (sandstone), where final 

excavation depths ranged between 3.06 in the south and 10.20m in the north. All the 

natural materials excavated were stockpiled and reused on the site as compacted 

layers. 

 

4.3 Backfilling works began in August 2006, comprising Cefn Rock sandstone that was 

excavated within the LRDM and replaced to an engineering specification. 

 

4.4 In the south west of the site are landscape batters which were treated with 0.50m of 

clean fill and topsoil. The north western boundary of the site, known as the ‘tree line 

bank’ was left undisturbed during the reclamation works. 

 

4.5 Excavation gradients at the perimeters of the site were formed at gradients greater 

than 1:1. It is understood that this is steeper than allowed in the Earthworks 

Compaction Specification. It was stated that the slopes were formed to maximise the 

extent of fill and to maximise the area available for redevelopment. This is referred to 

further as a buried slope and is shown on drawing ST16882-005.  
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5 PREVIOUS SITE INVESTIGATION DATA 

5.1 Numerous site investigations have previously been undertaken within the LRDM. 

Information related to these investigations have been provided by Parkhill Estates. 

The reports written by SGP and SW have been reviewed and are summarised below. 

The reports were both issued in 2007 and were prepared to support a residential end 

use. As environmental legislation has changed significantly since that time, the 

environmental conclusions of these reports need to be reviewed in light of the current 

housing development proposals. Therefore, the factual data contained within these 

reports have been reviewed as part of this current appraisal with the relevant 

information being reassessed for a residential end used within section 5 and 6 of this 

report. Earthwork validation results and geochemical results from the previous reports 

are presented in Appendices 1 and 2 respectively. The scope of the work undertaken 

within each phase of work is discussed below.   

 

Smith Grant LLP Site Investigation 1995 

5.2 SGP investigated the main steelworks site in 1995, the main aim of the investigation 

was to identify contamination levels across the site. The LRDM was not included within 

this investigation, apparently because a historical study had shown that the LRDM was 

not part of the industrial development envelope of the steelworks, however 

immediately north west (c.80m), Billet Mill was investigated via 12 trial pits.  

 

5.3 Gas monitoring was undertaken in boreholes of unknown quantity for the 

concentrations of carbon dioxide, methane and oxygen. Boreholes were positioned in 

Wonder Bank, Works Tip, Blast Furnace Area and main steel works area.  

 

5.4 No radiological hazards were encountered during a radiation survey.  

 

5.5 Strata temperatures were measured during and post drilling. Results showed no 

indication of combustible materials.   

 

5.6 A number of soil samples from contaminated wastes within the former Brymbo 

steelworks site were submitted for dioxin analysis. Detectable dioxins were recorded 

within samples from the Wonder Bank Tip, however were concluded to be at low 

enough levels to warrant no remedial measures.  
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Smith Grant LLP Site Investigation Pre-reclamation 2003-2006 

5.7 SGP was appointed by BDL as an environmental consultant to advise on environmental 

aspects of the reclamation and redevelopment of the former Brymbo Steelworks site. 

SGP undertook a site investigation prior to the reclamation, to geochemically assess 

the soils potentially affected by the on-site surface water storage lagoons established 

by the steelworks.  

 

5.8 SGP collected four composite topsoil samples from an area to the east of ‘lagoon No 

2’ (see drawing R175-12 within Appendix 2) annually between 2003 and 2006. 

Additionally, twenty one soil samples were collected across the LRDM. In November 

2005, a total of three samples were collected from the base of lagoon numbers 2 and 

3 established by Brymbo Developments to assess any contamination associated with 

the sludges deposited during the use of the lagoons for surface water treatment.  

Lastly in 2006, fourteen samples were collected from hand dug pits in the area at 

depths between 0 and 0.50m bgl, after the surface water had drained from the 

lagoons. 

 

5.9 SGP sampled groundwater encountered from other nearby reclamation sites to assess 

its quality. No depths are provided. The results showed that the groundwater was 

generally of poor quality due to the long industrial history of the site. Discussions were 

held at the time with The Environment Agency Wales (EAW), now known as Natural 

Resources Wales (NRW), who agreed that the groundwater is not considered a 

sensitive receptor and is not likely to be used for supply of potable water. 

 

Smith Grant LLP Reclamation Works Inspections 2006 

5.10 SGP inspected the backfilled material daily to ensure the material remained 

uncontaminated from other materials on site. Once backfilling had been completed, 

SGP undertook validation testing of the final fill layer, that was undertaken using a 

30m grid spacing, 0.50m below finished floor level. Sampled areas also included the 

landscape batters in the south west that had 0.50m clean fill and topsoil emplaced, 

and the tree lined bank along the north west boundary as it remained undisturbed 

during the reclamation works. 
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5.11 In total 55 soil samples were collected and scheduled for geochemical testing, 23 of 

which from the intermediate fill materials, 25 from housing formation level, 2 from 

the batters and 5 from the tree lined bank. An additional 3 samples were taken from 

the topsoil stockpile stripped from the LRDM and 19 samples for leachate analysis.   

 

5.12 Where available, the samples collected during the two site investigations were 

assessed based on CLEA SGVs for residential with plant uptakes end use. Where not 

published, reference was made to Inter Departmental Committee for the 

Redevelopment of Contaminated Land (CIRCL) guidelines for places where plants are 

to be grown and United Utilities Trigger and Action values. Seven samples underwent 

additional leachate analysis for a wide range of metals, cyanides and phenols. Results 

were compared to site specific leachate criteria that was agreed with the EAW 

following a P20 risk assessment undertaken by SGP. Results were also compared with 

UK EQS standards and UK Drinking Water Standards (UKDWS) 2000.  

 

5.13 The full Contamination Certificate Report is presented in Appendix 2. 

 

Scott Wilson Ltd Reclamation, Validation Testing and Monitoring 2006 to 2007 

5.14 SW was appointed by BDL to provide geotechnical expertise in connection with the 

reclamation programme. The report issued by SW ‘Reclamation of Brymbo Steelworks 

Link Road Development Module Completion Report’ comprises of a brief desk study, 

summary of earthworks, validation testing and monitoring. 

 

5.15 To validate the earthworks, SW undertook plate load testing and settlement 

monitoring as earthwork levels were achieved. Nine plate load tests were undertaken 

between 18 and 26 October 2006.  

 

5.16 Twenty-two settlement pins were installed across the LRDM site.  Monitoring took 

place between November 2006 and August 2007. SW had acknowledged within the 

report that this was ‘a relatively short monitoring period’ and therefore concluded 

that long term settlement predictions were less accurate. SW predicted a creep 

settlement of 8mm±50% over 25 years. Eleven years have now passed since the 

predictions. 
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5.17 The full reclamation Completion Report is presented in Appendix 1 and site 

investigation locations shown on Drawing No. ST16882-003. 

 

  

6 GROUND CONDITIONS AND GEOTECHNICAL ASSESSMENT 

Made Ground 

6.1 The SW Completion Report indicates that 3.00 to 9.70m of compacted Coal Measures 

fill was placed across the site. This compacted backfill was encountered to the full 

depth of all locations during the SGP site investigation in 2007, although the majority 

of these were shallow trial pits. The thickest compacted backfill is located in the 

northern corner of the site.  

 

6.2 Made ground was described to be reworked Coal Measures material, reworked from 

the Cefn Rock sandstone beneath the LRDM. The intermediate fill was described as 

‘clayey gravelly sands with gravel of sandstone, coal fragments and occasional crushed 

concrete’. The housing formation level surface comprised layers of compacted sand 

and sandstone fill previously excavated from the LRDM was generally described as a 

‘brown clayey granular material with sandstone and coal fragments’.  

 

6.3 The undisturbed material within the Tree Lined Bank in the north west of the site was 

recorded as a ‘gravelly sandy soil with gravel of shale, mudstone and sandstone with 

occasional pieces of slag’.  

 

Natural Superficial Deposits 

6.4 No superficial deposits were encountered within the LRDM during the site 

investigation and reclamation works.  

 

Solid Geology 

6.5 There are no data regarding the solid geology in any of the previous site investigations. 

Information from the desk study and previous desk studies confirm the presence of 

Cefn Rock sandstone. Depths to bedrock on the LRDM site are not specifically 

provided. Although the SW report does indicate that the original site levels had to be 

reduced by 3.5 to 4.5m to form a regular foundation level within the weathered Cefn 

Rock sandstone. Therefore, it is anticipated that depth to bedrock corresponds to the 

thickness of compacted backfill across the site.  
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Groundwater Observations 

6.6 No groundwater was encountered within the LRDM during the site investigations or 

reclamation works.  

 

pH and Sulphate 

6.7 Based on the results of the Smith Grant 2007 post reclamation site investigation, 

assuming a mobile groundwater regime, a Design Sulphate Class of DS-2 and an ACEC 

class of AC2 is currently recommended.  

 

Ground Gas 

6.8 No gas monitoring has been conducted within the LRDM site boundary. No elevated 

ground gases were recorded in adjacent areas during the 1995 SGP site investigation. 

However, post reclamation monitoring in the northernmost development modules 

recorded a maximum concentration of 6.6%v/v for carbon dioxide and 1.7%v/v for 

methane with flow rates recorded below 0.07l/hr. 

 

Foundations 

6.9 During the earthworks validation carried out by SW, the plate load test results 

indicated a general CBR value of 2-3%, although the near surface materials may have, 

in part, deteriorated since the plate load tests were carried out c.10 years ago.  

 

6.10 During the settlement monitoring in 2006 / 2007, 13 monitoring pins recorded less 

than 5mm of heave, eight pins recorded minimal settlement, less than 10mm and 

were located along the eastern edge of the area. In the northern corner of the site, 

one pin recorded a settlement value greater than 10mm (19.7mm in the area of thick 

made ground, up to 10m in thickness).      

 

6.11 The relatively low settlement values indicate that reinforced shallow or trench fill strip 

foundations would be suitable for use on site, to minimise the effects of differential 

settlement, heave and longer-term creep settlement. Given the extent of fill on site, 

raft foundations may also be suitable.  

 

6.12 The deeper compacted backfill in the north east of the site showed higher settlement 

in comparison to the remaining area of the site, and hence poses a high risk of 
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differential settlement.  Therefore, raft foundations may need to be considered for 

residential development in that area.   

 

6.13 Whilst on face value the information in the SW report indicates that the material has 

been placed in accordance with the engineering specification it would be prudent to 

carry out a further phase of site investigation to validate this.   

 

6.14 The SW report indicated a buried slope around close to the perimeter of the site. 

Therefore, differential settlement is anticipated to be higher in these areas, thus built 

development should be avoided in these areas, which may be more suitable for less 

sensitive landscape/garden areas.   

 

 

7 GEO-ENVIRONMENTAL ASSESSMENT 

7.1 The UK legislative approach to the assessment of contaminated land is defined by the 

requirements of Part IIA of the Environmental Protection Act (EPA) 1990 and 

implemented by the Contaminated Land (England) Regulations 2006 (which 

consolidate the provisions of the Contaminated Land (England) Regulations 2000 and 

subsequent amendments). 

 

7.2 This regime is designed to provide an effective statutory framework for the 

remediation of contaminated land and is based on a number of principles including 

the “suitable for use” approach and the assessment of contamination by a risk based 

approach. 

 

7.3 Part IIA of the EPA (1990) defines contaminated land as land that is in such a condition 

that: 

• significant harm is being caused or there is a significant possibility of such harm 

being caused; or 

• pollution of Controlled Waters is being or is likely to be caused. 
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7.4 The assessment of contamination risk is based on the source-pathway-receptor 

concept (referred to as a significant pollutant linkage). These terms are defined as 

follows: 

• Source; a substance in, on, or under the land that is causing or has the potential 

to cause harm to people, property, or to cause pollution of controlled waters; 

• Pathway; a route or means by which a receptor could be, or is, exposed to or 

affected by a contaminant; and 

• Receptor; in general terms, something that could be adversely affected by a 

contaminant, such as people, an ecological system, property or a water body. 

 

7.5 The “pollutant linkage” describes the relationship between the source, the pathway 

and the receptor. Each component of the pollutant linkage has to be identified before 

land can formally be considered “contaminated”. 

 

7.6 The above approach to contaminated land has been incorporated into the planning 

regime through the National Planning Policy Framework (NPPF), which ensures 

planning guidance compliments other relevant legislation.  The key difference is that 

the planning regime looks at future potentially significant pollutant linkages and is 

thus sensitive to the proposed land use.  The liability for investigating and remediating 

land through the planning process would usually lie with the developer. Land that has 

been developed in this way should subsequently be incapable of being declared as 

contaminated. 

 

7.7 Current best practice in the assessment of contaminated land is to develop a 

conceptual site model (CSM) in which all of the potential sources, pathways and 

receptors, and the relationships between them, are described. The CSM is then 

refined as more information on the site (for instance, from site investigations) 

becomes available. Ultimately, this will result in either the dismissal of a pollutant 

linkage or the identification of a significant risk. 

 

7.8 The results of the chemical testing from all available rounds of site investigation have 

been reassessed using the latest guidance values assuming residential land use with 

plant uptake. The Generic Assessment Criteria’s (GACs) used in this preliminary 

assessment is the Suitable for use levels (S4ULs) published by Land Quality 

Management and the Chartered Institute of Environmental Health. Assessment 
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criteria for organic contaminants vary dependent on the soil organic matter (SOM) in 

the material. A conservative assumption of 1% SOM has therefore been applied to all 

soils for the purposes of this initial assessment.  

 

Risk to Human Health 

7.9 The results of the soil testing undertaken on materials during the reclamation have 

been reviewed with regards to developing the entire site for residential dwellings. Soil 

contamination result of the pre-reclamation soils have not been included in this study 

as they are no longer present on site. The locations of the recorded soil contamination 

exceedance across the site is shown on drawing number ST16882-004 

 

Metals and Inorganics 

7.10 Previous comparison of the laboratory analysis had identified that screening values 

relating residential with plant uptake end use were exceeded for the following 

determinands: 

• Chromium III in 9 locations; 

• Arsenic in 7 locations; and 

• Zinc in 3 locations.  

 

7.11 However, when comparing the results to the most recent screening values, there is 

one exceedance of chromium III and two exceedances of lead. The chromium III 

exceedance was recorded within the intermediate fill material. The exceedances of 

lead were detected in the intermediate fill material and tree lined slope. 

 

7.12 For chromium III, the primary exposure pathway is ingestion and dermal contact. 

Chromium III is the less toxic form of chromium, the more toxic form (being chromium 

hexavalent) was not detected.  

 

Polycyclic Aromatic Hydrocarbon 

7.13 Previous comparisons of the laboratory analysis had identified that screening values 

relating to residential with plant uptake end use, were exceeded for Naphthalene in 

one sample within the restoration surface. As generic CLEA SGVs were not provided 

during the time of the assessment, a Site Specific Assessment Criteria (SSAC) was 

assigned in reference to TOX reports. Statistical analysis showed that the 95th percent 
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upper confidence level (UCL) of the mean concentration was below the SSAC value 

and therefore was considered to not pose a significant risk.  

 

7.14 However, the S4UL screening value has since been introduced, decreasing the 

screening value to 2.3mg/kg for residential end use and therefore when comparing 

the results to this screening value, there are 20 samples of naphthalene within the 

restoration surface material that show elevated levels of Naphthalene.  

 

7.15 Statistical analysis was undertaken for the restoration material, the 95th percentile 

UCL value is above the S4UL criteria value, therefore poses a risk to human health.  

 

7.16 The primary exposure pathway for Naphthalene is inhalation, which has a long term 

effect of vapour generation and therefore vapour risk may need to be considered.  It 

is recommended that at least 600mm of clean cover is applied with a VOC membrane 

to break the pathway to future site users. This can be incorporated within the gas 

membrane normally provided to house foundations within former mining areas. 

 

Total Petroleum Hydrocarbons 

7.17 Previous and current comparisons of the laboratory analysis results had identified no 

exceedances, and therefore pose no risk to human health.  

 

Asbestos 

7.18 No samples were recorded to have traces of asbestos within the intermediate fill 

material. No testing for asbestos was undertaken within the restoration surface, 

batter topsoil and tree lined slope.    

 

Dioxins 

7.19 Only small traces of dioxins were detected within pre-reclamation baseline soils, all 

below the relevant assessment criteria.  

 

Leachable Analysis 

7.20 Post reclamation, leachate data indicated concentrations of chromium III (6 no 

exceedances), copper (8 no exceedances), lead (5 no exceedances), nickel (1 no 

exceedance) and zinc (6 no exceedances) above conservative water quality criteria. 
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Leachable phenol and benzo(a)pyrene are also recorded to be elevated compared to 

current published water quality criteria.   

 

7.21 It is considered likely that the elevated levels of potentially leachable contaminants do 

not represent a significant risk to identified controlled water receptors given the 

nature of leachate tests to overestimate actual field conditions and the understanding 

of the hydrogeological conceptual site model. Additionally, it is understood that water 

quality in the area is generally poor due to the long industrial history in the area and 

that groundwater is not considered to be a sensitive receptor. Therefore, no further 

investigation and mitigation is considered necessary at this time. 

 

Groundwater Analysis 

7.22 No samples were taken of groundwater within the LRDM during the previous site 

investigations as groundwater was not encountered. 

 

7.23 Full soil and water chemical results are presented within the SGP report in Appendix 

2.   

 

 

8 CONCEPTUAL SITE MODEL 

8.1 The potential sources, pathways and receptors identified at the site are discussed 

below, followed by a Preliminary Conceptual Site Model (CSM). 

 

Sources  

8.2 Historical site maps show the site was primarily agricultural fields. The surrounding 

land was primarily collieries, with the land north of the site utilised as an iron and steel 

works since c.1750. Historical maps showed a rail line directly adjacent to the west of 

the site from 1871 to 1955 when it became disused. From historical map data and data 

from previous site investigation reports, the following contaminant sources are listed 

below: 

• On site: The material used for the reclamation of the site is compacted 

sandstone fill from the excavation of Coal Measures (Cefn Rock).  The chemical 

analysis included in the SGP report, identifies varying levels of heavy metals and 

PAH in the fill.  This could either be natural background levels or indicate that 
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some made ground could have been mixed within it.  This could be a potential 

source of contamination and gas; 

• On site: Untreated made ground within the tree lined bank. This could be a 

potential source of contamination, such as heavy metals, PAH contamination 

and ground gas; 

• Off site: Previous surrounding site uses such as iron and steel works and 

collieries may contain leachable heavy metals and PAHs; 

• Off site: Nearby shallow coal and any untreated coal shafts may be a low 

potential source of ground gas.   

 

Receptors 

Human Health 

8.3 The potential human receptors that may be affected by contamination are considered 

to be: 

• Construction workers during the redevelopment of the site; 

• Future inhabitants, mainly children between 3 to 16 years of age and the elderly 

aged 65+.  

 

Controlled Waters 

8.4 The majority of the site is underlain by a Secondary A Aquifer (Cefn Rock). The closest 

surface water feature is the ‘Lodge Stream’ c.300m north east of the site.  

 

Property 

8.5 Under the general definitions provided in Part IIA of the EPA (1990), future property 

at the site can be considered a relevant receptor for the purpose of contamination 

assessments. 

 

Pathways 

8.6 Whilst potential sources and receptors of contamination have been identified in 

relation to the site, in order for a potential contamination risk to be determined, it is 

necessary that a viable pathway exists for the contamination to reach a receptor. 

 

Human Health 

8.7 Potential pathways that may expose construction workers and future site users to soil 

contamination include dermal contact, accidental ingestion, and inhalation of dust and 
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gas/vapours. Additionally, any garden grown vegetables may absorb any soluble 

contaminants.  

 

Contamination Leaching 

8.8 No groundwater has been encountered on site in the previous site investigations and 

groundwater is anticipated to be at great depths within the Cefn Rock. Therefore, it is 

unlikely that any percolating surface water will come into contact with the 

groundwater.  

 

8.9 The viability of these pathways is dependent upon the permeability of the underlying 

geology.  The made ground deposits are predominantly granular and thus permeable, 

providing  a potential pathway for infiltration and through flow. The surrounding area, 

notably to the south and east are underlain by Glacial Till superficial deposits that are 

generally low permeability deposits that may restrict throughflow to nearby surface 

water features. The faults noted beneath the site are considered to be at considerable 

depth and therefore should not provide an additional pathway.  

 

8.10 A French drain is present along the east boundary of the site which may transport any 

potentially contaminated surface water. 

 

Ground Gas Migration 

8.11 No ground gas monitoring has been undertaken within the site during previous site 

investigations or subsequent to the reclamation operations. Low concentrations of 

carbon dioxide and methane were measured prior to the reclamation. After the 

reclamation, gas monitoring was undertaken to the north of the site in the area of the 

former Brymbo Steel and Iron Works; maximum carbon dioxide concentration was 

6.6% and maximum methane was 1.7%. Flow rates were recorded below 0.07l/hr. As 

the reclamation fill is comprised of reworked Coal Measures, it is possible that natural 

occurring elevation of carbon dioxide may occur.  

 

8.12 The likelihood of this occurring is particularly dependent upon the permeability of the 

near surface geology.  Based on the available geological information, it is likely that 

the near surface deposits at the site are permeable made ground overlying Cefn Rock 

that is permeable sandstone. The faults noted beneath the site are considered to be 

at considerable depth and therefore should not provide an additional pathway.  
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Direct contact with between structures and contaminated soils/groundwater 

8.13 As well as the risk posed by ground gas, property may incur damage through direct 

contact with contaminated soils/groundwater.  The most common manifestation of 

this is sulphate attack on cement.   

 

Preliminary Conceptual Site Model 

8.14 The sources, pathways and receptors provided above have been assessed using Table 

6 below, which is generally based on guidance within CIRIA C552 “Contaminated Land 

Risk Assessment: A Guide to Good Practice” (2001).  The outcome of this assessment 

is summarised in Table 7, which presents a preliminary CSM based on current 

understanding of the site.  In some cases, the risk category may be downgraded or 

upgraded based upon professional judgement with regard to the information 

currently available. 

 
Table 6 

Risk Assessment Matrix 

Receptor Sensitivity 

  Low Medium High 
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Moderate Moderate to High High 

Notes 
Where either contaminant source or receptor sensitivity is considered to be negligible, a classification of “very low” risk is 
used by default. 
The classification of “high”, “moderate” or “low” is made based on qualitative judgement. Discussion of the risk 
classification assigned in the CSM is provided below. 

 

8.15 The rationale for each of the risk assessment classifications within Table 7 is discussed 

below. 
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Table 7 
Preliminary Conceptual Site Model 

Source Pathway(s) Receptor Risk 

Heavy metal and PAH 
contaminated re-engineered 
Coal Measures fill.  

• leaching via surface run-off  

• Infiltration into any exposed soil  

• Ingestion of soil  

• Inhalation of vapour outdoors 

• Dermal contact with soil 

8.15.1 Human health: 

• Construction 
workers  

• Future residents 
 
Controlled waters:  

• Secondary A aquifer 

• The Lodge Stream 

Low to moderate 

• Leaching of contaminants through 
permeable fill material 

8.15.2 Human health: 

• Construction 
workers  

• Future residents 
 
Controlled water:  

• Secondary A aquifer 

• The Lodge Stream 

Low 

• Direct contact with 
sulphate/chloride soils/porewater 

Structures: 

• Foundations  

Low 

Heavy metal and PAH 
contaminated untreated 
Made Ground in the tree 
lined bank  

• leaching via surface run-off  

• Infiltration into any exposed soil  

• Ingestion of soil  

• Inhalation of vapour outdoors 

• Dermal contact with soil 

Human health: 

• Construction 
workers  

• Future residents 
 
Controlled waters:  

• Secondary A aquifer 

• The Lodge Stream 

Low to moderate 

• Leaching of contaminants through 
permeable fill material 

8.15.3 Human health: 

• Construction 
workers  

• Future residents 
 
Controlled waters:  

• Secondary A aquifer 

• The Lodge Stream 

Low  

• Direct contact with 
sulphate/chloride soils/porewater 

Structures: 

• Foundations  

Low 

Subterranean gas from made 
ground deposits 

• Accumulation of ground gas in 
enclosed spaces following 
migration through superficial 
geology and made ground. 

Human health: 

• Construction 
workers  

• Future residents 

8.15.4  
Proposed Structures: 

• Basements  

Moderate 

 

Risk to Human Health (Future Residents) – Ingestion, Dermal Contact and   Inhalation 

8.16 In relation to potential risks to future residents from the re-engineered fill made 

ground/soil contamination, the receptor sensitivity is moderate. The contamination 

source is considered to be low (e.g. presence of heavy metals and hydrocarbon proven 

in previous site investigations). The combination of moderate receptor sensitivity and 
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low potential severity of contamination provides a preliminary qualitative risk 

classification to human health to low to moderate. 

 

8.17 In relation to potential risks to construction workers from made ground 

contamination, it is generally assumed that construction workers will be exposed for 

relatively short periods, be made aware of any potential risks in advance, and will use 

the correct personal protective equipment for the tasks being undertaken. Therefore, 

although the receptor sensitivity (human health) is moderate and the potential 

contamination source is defined as ‘low’, the risk to construction workers is considered 

to be low (rather than the low to moderate classification that this combination of 

factors would result in). 

 

Risk to Groundwater  

8.18 The contaminant source criterion for risk to groundwater has been assessed as low. 

The receptor immediately underlying the site is a Secondary A aquifer which has a low 

sensitivity as groundwater is considered to be at considerable depth within the 

sandstone bedrock and is unlikely to be used as a source of potable water due to its 

poor quality. The combination of low receptor sensitivity and low severity of the 

contamination source provides a risk rating of low. 

 

Risk to Surface Water 

8.19 The nearest surface water feature, the Lodge Stream c.300m north east of the site, is 

considered to be a low sensitivity receptor, while the contaminant source is 

considered to be high, glacial till is present to the east and south of the site may restrict 

migration via through flow. The combination of low receptor sensitivity and low 

severity of the contamination source provides a low risk rating.  

 

Ground Gas 

8.20 The potential gas generating sources are considered to have moderate gas generation 

potential. The receptor sensitivity in respect of the proposed development is 

considered to be high which provides a risk rating moderate. 
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Risk to Proposed Structures 

8.21 The receptor sensitivity of buried concrete to contact with aggressive soils and/or 

groundwater (e.g. high sulphate conditions resulting from made ground) is considered 

to be low and the potential severity of contamination (within any potential made 

ground beneath the site) is low. This results in a risk to proposed structures of low. 

 

 

9 DISCUSSION AND CONSIDERATIONS 

Introduction 

9.1 The following considerations and development constraints have been identified by the 

desk study researches, walk-over surveys and historic ground investigations: 

• Supplementary site investigation;  

• Near surface soils and foundations;  

• Faults; 

• Influence of Trees; 

• Soil contamination; 

• Ground gas; 

• Buried slopes; and 

• Mine workings. 

 

9.2 The above items are reviewed in regard to the development of the site, with outline 

recommendations presented in respect of remedial measures and further work. 

 

Supplementary Site Investigation 

9.3 The site has not undergone any intrusive site investigation for over ten years. It is  

recommended that an additional site investigation is undertaken within the LRDM in 

order to further assess the ground conditions, extent of contamination and to validate 

that the reclamation achieved the engineering specification; as well as providing the 

ground engineering information required for the design of the house foundations.  

 

Near Surface Soils and Foundations 

9.4 The site investigations have identified variable thickness of engineered Coal Measures 

fill between 3.00 to 9.50m covering the majority of the site, with the exception of the 

Tree Line Bank. The Coal Measures fill is directly underlain by the Cefn Rock sandstone 

(Coal Measures). The made ground generally comprises clayey granular fill with 
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sandstone, mudstone and coal fragments. The compacted fill is considered as suitable 

for a founding horizon taking into account the settlement results provided by SW. The 

thickness of fill contour lines are shown in Drawing No ST16882-005.  

 

9.5 From reviewing the SW report it is anticipated that creep settlement will continue to 

occur over a 15 year period. However, the calculation carried out by SW have 

predicted it to be minimal. 

 

9.6 Giving consideration to the completed reclamation works and subsequent validation 

testing, it would appear that the following foundations options could be utilised on 

site: 

• Cage reinforced shallow strip or trench fill foundations, founded upon the re-

engineered materials placed utilising an engineering specification; 

• Raft foundations could also be used upon the engineered fill in the northern area 

where higher differential settlement is anticipated. 

 

9.7 The presence of granular soils within the made ground will mean that excavations may 

require temporary support.  Where excavations require entry into the pits, 

consideration should be given to the need to provide trench support or to batter 

excavation sides to a safe angle. Although water was not encountered during the 

previous site investigations or the site reclamation operations, the need for de-

watering of deep excavations cannot be discounted.  

 

9.8 Based upon the results of the previous investigation chemical analysis and assuming a 

mobile groundwater regime, a Design Sulphate Class of DS-2 and as ACEC class of AC-

2 is currently recommended.   

 

Faults 

9.9 The Coal Authority have suggested the presence of two faults beneath the site that 

are recorded as in-seam faults within the Main Coal Seam. The Main Coal Seam is 

recorded to be at least 200m below the site and therefore it is anticipated that this 

will have no effect on future development of the site.  
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Influence of Trees 

9.10 Aerial photography and site visit observations shows the presence of trees along the 

eastern, southern and western perimeter of the site. In those locations, foundations 

may require deepening to take into account the potential influence of trees or houses 

could be located away from the site boundary. 

 

Soil Contamination 

9.11 Review of the past chemical results has shown heavy metal and PAH contamination 

within the compacted Coal Measures fill, and the undisturbed made ground in the 

north west of the site. Previous leachability analysis has shown leachable 

concentrations of heavy metals and PAHs which could have an affect on nearby 

surface water features. Soil contamination exceedances are indicated on ST16882-

004. There is also the possibility of additional unrecorded contamination on site.  From 

a human health point of view, in the absence of any recent sampling, it would be 

prudent to allow for a ‘clean cover layer’ to be placed in garden and landscaping areas.  

This layer will, most likely, comprise imported subsoil and topsoil and be c.600mm in 

thickness. Additionally, a VOC vapour membrane barrier is recommended due to 

recorded exceedances of Naphthalene that may pose a vapour risk. This can be 

incorporated within the gas membrane normally provided to house foundations 

within former mining areas.  

 

Ground Gas 

9.12 A review of past site investigations undertaken on site identifies that there are no data 

recorded within the site boundaries of the LRDM. However, post reclamation gas 

monitoring in the northern most development modules have shown elevated 

methane and carbon dioxide concentrations.  In the absence of site specific 

monitoring, but based on the results of the desk study and historic off site monitoring, 

it is suggested that an assumption be made that residential dwellings will require 

passive gas precautions including a sub-floor ventilated void and carbon 

dioxide/methane/vapour barrier, typically implemented in a former mining area. 

 

Buried Slopes 

9.13 The SW report suggests that excavation gradients at the perimeters of the site were 

formed greater than 1:1 to maximise the extent of the development  area. The buried 

slopes pose a risk of differential settlement and built development should be avoided 
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in these areas.  In addition, whilst the engineered fill was placed over 10 years ago, 

there could be ongoing creep settlement taking place, particularly in the areas of 

thicker engineered fill. However, this is relatively shallow compacted fill with very 

small predictions of on-going settlement of 8mm±50%. Despite this, it should be taken 

account of during the design of highways and services/drains that cross the buried 

slope areas.  

 

Mine Workings 

9.14 The Coal Authority Report states that there are no recorded mine workings present 

beneath the site. A Mining Desk Study Report was written by SW in April 2014, that 

made use of Coal Authority data, mine abandonment plans and previous site 

investigation boreholes across the entire reclamation site. The report suggested that 

the LRDM was not within influencing distance of any previously worked coal or 

ironstone and therefore there is no risk of mine related surface subsidence. However, 

the published Geological Maps and the BGS interactive map viewer shows the ‘Upper 

Stinking’ coal seam sub-cropping to the west/north-west of the site c.350m from the 

site.  The published Geological Maps indicate the coal measures strata as dipping 

between 6 and 10ᵒ east/south-east. The ‘Upper Stinking’ coal seam is shown to 

outcrop c.350m west/north-west of the site. Cross sectional analysis has shown the 

seam to dip beneath the site, however at a depth to which mining related subsidence 

should have no effect.  

 

 

10 CONCLUSIONS AND RECOMMENDATIONS 

10.1 Desk study researches and several phases of ground investigation have been 

undertaken between 2003 and 2007 to determine the nature of the prevailing ground 

conditions and to validate the effectiveness of the reclamation of the LRDM.  

 

10.2 Wardell Armstrong has assessed the factual data of those investigations, to evaluate 

the nature of the prevailing ground conditions and have identified ground related 

constraints to the development of the site. 

 

10.3 A number of ground related considerations and development constraints have been 

identified including the following: 

• Supplementary site investigation; 
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• Near surface soils and foundations; 

• Faults; 

• Influence of trees; 

• Soil contamination; 

• Controlled waters contamination; 

• Ground gas; 

• Buried slope; and 

• Mine workings.  

 

Recommendations 

10.4 It is recommended that the additional site investigation comprises: 

• Deeper intrusive investigations would be beneficial to validate the thickness of 

fill and to validate that the reclamation works has achieved the engineering 

specification. 

• Insertion of boreholes with standpipes for ground gas monitoring to confirm the 

gas regime beneath the site, and to ensure the correct gas precautionary 

measures are put in place. 

• Additional geochemical analysis across the site to evaluate the extent of PAH 

and heavy metal contamination and to ensure that there has been no further 

contamination and to update the conceptual site model and to ensure 600mm 

of clean cover remains suitable. Additional asbestos testing is required in the 

areas previously not screened for asbestos, the restoration surface, batter 

topsoil and tree lined slope.  

• Acquire geotechnical samples to determine Atterberg limits for the potential 

influence of trees.  

 

10.5 None of the aforementioned development constraints represent an insurmountable 

obstacle to development and applying the appropriate investigation or remediation 

options will enable the risks to be addressed to facilitate residential development; as 

well as providing the ground engineering information required for the design of the 

house foundations.  
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Scott Wilson Ltd Link Road Development Module Completion Report 

  









































































 

 

APPENDIX 2 

 

Smith Grant LLP Link Road Development Module Contamination Certification Report 
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