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1.0 EXECUTIVE SUMMARY 

 

The pertinent conclusions of the report are tabulated below.  However, the information below is not 

exhaustive, and it is recommended the report is read in its entirety. 

 

Proposed Development Residential dwellings with private gardens. 

Existing Site Description Densely vegetated land with numerous mature trees.  The site 

surrounds St Marys Church and car park. 

Site History No development shown on historical maps.  Aerial images from 2005 

show a haul road crossing the site, serving construction works at the 

adjacent school to the west. 

Geology Devensian Till over undifferentiated bedrock of the Pennine Middle 

Coal Measures Formation.  A fault is located in the far the 

northeastern corner of the site, with sandstone beyond to the 

northeast. 

Coal Mining The site is considered to be stable with regard to coal mining. 

Hazardous Gases No radon protection measures are required.  No landfills are located 

within 250m. Infilled reservoirs are located 30m to the north.  Gas 

monitoring was undertaken as part of REFA’s Oct 2019 report and site 

classified as CS1 (no protection required). 

Ground Conditions Up to 3m of natural clays, overlying sandstone bedrock on the 

southwest and mudstone to the northeast of the site. 

Contamination and 

Remediation. 

No contamination identified.  No remedial measures required. 

Foundations Strip/trench fill foundations will be suitable across the site, founded 

on the firm to stiff natural clay. 

Excavations Likely to be stable within natural strata. 

Concrete GEN1 designation for unreinforced buried concrete.  For any 

reinforced concrete, other design-specific mixes will apply. 

Soakaways Disposal of surface water using soakaways is not considered to be 

practical on the site.   
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Road Pavement A design CBR value of at least 2% is likely to be applicable on the 

natural clay. 

Other Issues A Tree Protection Order (TPO) is in place for trees towards the 

northern end of the site. 
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2.0 TERMS OF REFERENCE  

 

2.1 Tawd Valley Developments Ltd is considering developing the site adjacent to St Mary’s Church, 

Maryvale, Skelmersdale, into residential properties with private gardens.  It was considered 

appropriate to provide information to aid viability assessment and design of any subsequent 

development.  In October 2019, Robert E Fry & Associates Ltd (REFA), issued a combined Stage 

1 & 2 Geo-Environmental Investigation Report (Reference 19153/GEIR, dated 30th October 

2019).  In February 2023, ARP Geotechnical Ltd issued a Stage 1 Desk Study Report (Reference 

NW134/01/4r1, dated 3rd February 2020).  This involved an assessment of the geological and 

coal mining aspects, Ordnance Survey archive maps, radon gas, indicative flood risk, 

hydrogeology, landfill, and other environmental issues, primarily by assessment of a Landmark 

Envirocheck Report.  In addition to comments and conclusions on a wide range of 

environmental and geotechnical issues, the report also provided recommendations for 

intrusive investigation and assessment. 

 

2.2 In September 2023, as the investigation information from the REFA investigation was 

significantly restricted due to the dense vegetation across the majority of the site, ARP 

Geotechnical Ltd was appointed by Tawd Valley Developments Ltd to undertake further 

investigation works, comprising five trial pits and eight hand augers to better assess the ground 

conditions. 

 

2.3 The investigation was implemented generally in accordance with BS 5930:2015 +A1:2020 “Code 

of practice for site investigations”, NHBC Standard Chapter 4.1 “Land quality – managing 

ground conditions”, Environment Agency LCRM “Land Contamination Risk Management” and 

BS10175 : 2011 + A2 : 2017 “Investigation of potentially contaminated sites – Code of practice”.  

This report is limited to the data obtained as part of this investigation.  It should be noted that 

there is a possibility of variation in ground conditions between test locations and interpretation 

of strata is given for guidance only.  No liability is accepted for changes to site conditions, 

including groundwater levels, after the preparation of this report. 
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2.4 The findings or contents of the REFA combined Stage 1 & 2 Geo-Environmental Investigation 

Report, and ARP Stage 1 Desk Study Report, are not reproduced here in full, and it is 

recommended that this report is read in conjunction with the combined Stage 1 & 2 Geo-

Environmental Investigation Report and Stage 1 Report. 

 

2.5 The general observation and assessment of the ground surface, and the 

identification/classification of vegetation is made in general terms only.  It would be prudent 

for a specialist to undertake a more detailed survey, including for any invasive/harmful weeds. 

 

2.6 The assessment of any topsoil is carried out in terms of potential chemical effects on human 

health only, and no account is taken of aesthetic or horticultural properties.  Such 

considerations should be referred to a horticulturist or landscape architect. 

 

2.7 The report has been prepared for the use and reliance of the Client only.  The report shall not 

be relied upon or transferred to any other parties without the written agreement of ARP 

Geotechnical Ltd. For the avoidance of any doubt, where ARP Geotechnical Ltd enters into a 

letter of reliance for the benefit of a third party, that third party will be permitted to rely on the 

report.  No responsibility will be accepted where this report is used, either in its entirety or in 

part, by any other party without ARP Geotechnical Ltd.’s consent. 

 

2.8 Attention is drawn to the requirements of the Construction Design and Management 

Regulations 2015, and in particular the duties and obligation of the Client. 

 

2.9 The report refers to, and includes, a copy of an indicative proposed layout.  This is only for the 

purposes of generating a conceptual site model for the contamination risk assessment.  Unless 

the proposed layout changes significantly, such that the conceptual model and risk assessment 

is affected, there is no requirement to re-issue this report when the layout is revised. 
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3.0 THE SITE 

 

 Site Location 

 

3.1 The site, which is centred on Ordnance Survey Grid Reference 348390, 407280, is located 

adjacent to St Mary’s Church, Maryvale in Skelmersdale.  

 

3.2 A site location plan and aerial photograph are presented in Appendix A. 

 

3.3 A walkover survey was conducted on the 22nd January 2020 as part of the Stage 1 Desk study 

Report.  Details obtained during the site walkover are discussed below and have been updated 

where appropriate (the site was re-visited by ARP on 21st November 2023 to carry out the 

ground investigation). 

 

 On – Site Features 

 

3.4 The site is an irregular “C” shaped piece of land extending to an area of 1.7 hectares, with overall 

dimensions of approximately 140m north to south by 122m east to west. 

 

3.5 During the site walkover, access to the site was located at the end of an access road (Maryvale) 

which is itself accessed from a large roundabout of the A557 (Houghton Road).  The site 

comprised densely vegetated land with numerous mature trees.  The denser vegetation and 

trees were located along the perimeter of the site, particularly around the north and west.  

However, pathways had recently been cleared through the vegetation in some areas.  A small 

area of lawn was located in the far northeastern end of the site.   

 

3.6 The site surrounds St Mary’s Church and its associated car park. At the time of the site walkover, 

there was localised evidence of fly tipping.   

 

3.7 The site generally slopes down towards the west.  The site steps down slightly, approximately 

0.5m, from the access road (Maryvale) to the wooded area to the north.  The A557 along the 



 
 

 
ARP GEOTECHNICAL LTD – NW134/01/4r2                                                                                          JANUARY 2024 

9 

southern boundary is at a higher level than the site, with a densely vegetated embankment 

sloping down to the north, towards the site. 

 

Site Boundaries and Surrounding Land Use 

 

3.8 The site is bounded to the north by residential properties of the Manfield estate, to the west by 

Cobbs Brow School and associated playing fields, to the south by Houghton Road (A557) with 

residential properties beyond and to the east by a large roundabout on Houghton Road (A557). 

 

 Site History 

 

3.9 Ordnance Survey archive maps were obtained for the site as part of the Phase 1 Desk study 

report, a summation of which is given below. 

 

3.10 In summary, the historical maps indicate that there has been no previous development on the 

site.  However, aerial imagery from 2005 suggests that a haul road crossed the centre of the site 

connecting Maryvale to construction works on the adjacent school to the west.  The 

surrounding area was developed significantly between the 1960s and 1980s, with the 

construction of houses, a school, and an upgraded road network.  Several reservoirs and ponds 

were located at between 30m and 150m north of the site and most infilled by the 1960s.  Several 

collieries were located to the west and southwest between the 1890s and the 1920s, with the 

closest being 150m to the west.   
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4.0 ENVIRONMENTAL SETTING 

 

4.1 The environmental setting for the site was established by the Stage 1 Desk Study Report 

undertaken by ARP Geotechnical Ltd under reference NW134/01/4r1, dated 3rd February 2020.  

A Landmark Envirocheck Report was obtained by ARP for the site, as part of the Phase 1 Desk 

Study. The findings of the Desk Study Report, updated and amended where deemed 

appropriate, are summarised below. 

  

 Geology 

 

4.2 The British Geological Survey 1:10,000 Series Geology Maps, shows the site to be underlain by 

Devensian Till (glacial deposits, usually comprising clays with variable granular content up to 

boulder size) over undifferentiated strata (mudstone, siltstone and minor sandstone) of the 

Pennine Middle Coal Measures Formation. 

 

4.3  The map infers that a northwest-southeast trending fault is present just (around 5m) inside the 

northeastern corner of the site, with sandstone beyond the fault, to the northeast.  A second 

fault is inferred to be present approximately 20m beyond the southwestern corner of the site, 

trending northwest-southeast. 

 

4.4 Historical BGS logs for the site indicate that the site is underlain by topsoil to approximately 

0.3m, over firm to stiff, locally soft, glacial clay to variable depths.  This is underlain by 

weathered shale (mudstone) or sandstone to depths of between 2.5m and 3.3m in the west and 

1.8m to 2.3m in the east. 

 

 Coal Mining 

 

4.5 The site is not within a Development High Risk Area as defined by the Coal Authority, but is 

within a coal mining referral area, in which a Coal Mining Report is advised. 
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4.6 A CON29M coal mining report was obtained from Terra Firma, as part of the Phase 1 Desk Study, 

and a summary is given below. 

 

4.6.1 The Site is recorded to be underlain by deep underground coal mine workings of nine 

seams at an approximate depth of 74m to 795m.  The last working date is recorded as 

1923. 

 

4.6.2 The Site is not within a surface area that could be affected by historical, known or 

unrecorded shallow underground mining. 

 

4.6.3 The Site is not affected by any current or future proposed underground coal mining.  

Reserves of coal are stated to exist in the local area which could be worked at some time 

in the future, but given the effective abandonment of the coalfields, this is considered 

highly unlikely. 

 

4.6.4 No mine entries are recorded within 20m of the Site. 

 

4.6.5 Deep (over 30m) underground coal mine workings are recorded beneath the site and 

there is a recorded fault within the influence of the Site.  Geological features such as 

faults and fissures can cause ground movement when located above deep underground 

coal mining.  However, this normally occurs shortly after mining activity ceased and/or 

mines are abandoned.  Due to the age of the workings, associated ground movement 

from this fault is considered unlikely. 

 

4.6.6 The site is unaffected by any past, present, or future proposed opencast coal mining. 

 

4.7 In the light of the above, the site is considered stable with regard to coal mining. 
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 Coal Recovery 

 

4.8 There is not anticipated to be seams beneath the site at depths which could be worked by open 

excavation.  It is extremely unlikely that there will be any arisings of coal during proposed 

development works, and it will not be possible to win any coal from the site by open excavation 

before development.   

 

4.9 In September 2023 a minerals safeguarding report was issued for the site by ARP (Reference 

NW134/01/4/l2WWjc, dated 25th September 2023) to assess the potential impact of past, and 

possible future, coal and mineral extraction on the site. The Report concluded that The REFA 

site investigation (and historical logs) has confirmed that no minerals of economic significance 

are present beneath the site.  The CON29M mining report indicates there are no significant coal 

seams beneath the site at depths which could be worked by open excavation.  No other mineral 

resources have been identified on or near the site from available online resources. 

 

Hydrogeology 

 

4.10 The Landmark Envirocheck Report obtained by ARP Indicates the Superficial Aquifer to be 

“Secondary Undifferentiated and the Bedrock Aquifer Designation to be "Secondary A ".  These 

Aquifers comprise "permeable layers capable of supporting water supplies at a local rather 

than strategic scale, and in some cases forming an important source of base flow to rivers". 

 

4.11 There are no groundwater abstractions within 1km of the site. 

 

4.12 The site is not within a groundwater Source Protection Zone. 

 

Hydrology 

 

4.13 The general area slopes to the northwest.  The nearest downslope surface water is the River 

Tawd, at 350m to the northwest.  Any surface water runoff from the site is likely to enter nearby 

road drainage on Manfield (road) to the northwest, probably eventually entering the river. 
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4.14 The site is not in an area at risk from river flooding.  The risks of flooding from other causes such 

as adverse topography or insufficient surface water drainage, are not considered here.  If such 

risk needs to be quantified, a separate specialist Flood Risk and Drainage Report should be 

commissioned, if not already available. 

 

4.15 There are no surface water abstractions within 1km of the site. 

  

Other Environmental Data 

 

4.16 The Landmark Envirocheck Report, obtained as part of the Stage 1 Desk Study Report, contains 

information on numerous environmental aspects.  A summary of the pertinent findings, not 

already covered, with additional comments, is given below.   

 

4.16.1 There are no Pollution Control Authorisations within 500m of the site. 

 

4.16.2 There are no discharge consents relating to, or immediately adjacent to, the site. 

 

4.16.3 There are no closed or currently licenced landfills within 250m of the site.  However, 

several infilled ponds and reservoirs are located at between 30m and 150m to the 

north.  

 

4.16.4 No radon protective measures are stated to be necessary for new dwellings or 

extensions on the site, and the site is within a “lower probability radon area”. 

 

4.16.5 There are no contemporary trade directory entries relating to any activities which could 

have significant impact on the site. 

 

4.16.6 There are no fuel station entries within 250m of the site. 
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5.0 SITE INVESTIGATIONS 

 

2019 Investigation (REFA) 

 

5.1 The relevant details of the REFA combined Stage 1 & 2 Geo-Environmental Investigation Report 

for the site, including logs, gas monitoring & laboratory testing results can be found in Appendix 

D.  A summary of REFA’s investigation is provided below. 

 

5.2 The initial intrusive investigation, by REFA in September 2019, consisted of five trial pits and 

five window sample boreholes.  The pits were excavated to depths between 1.9m and 2.6m, 

below existing ground level (bgl) and the boreholes drilled to depths of between 2.25m and 

4.45m. 

 

5.3 Monitoring wells were installed in three of the Window Sample Boreholes (WS1, WS2 and WS5) 

and a program of gas monitoring was undertaken comprising six visits over a period of three 

months. 

 

5.4 Chemical analysis of one sample of the onsite topsoil stockpile, and five samples of in situ 

topsoil, were undertaken.  

 
5.5 Geotechnical testing undertaken included plasticity testing of five samples of cohesive natural 

superficial deposits; with one sample of the topsoil stockpile, and five samples of in situ topsoil 

tested for sulphate content and pH. 

 

2023 Investigation (ARP) 

 

5.6 A site investigation was undertaken by ARP Geotechnical Ltd on 21st of November 2023.  The 

purpose of the investigation was to target areas not investigated during the initial investigation 

and confirm depth to bedrock to the west to provide geotechnical information to aid design of 

the development. 
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5.7 Trial pits and hand augers were sampled across the site.   Five trial pits (TP01 to TP05) were 

excavated, to depths of between 2.4m and 3.5m; and eight hand augers (HA01 to HA08) were 

excavated, to depths of between 0.4m and 0.5m.  The trial pits and auger holes were organised, 

supervised and logged by an Engineer from ARP Geotechnical Ltd.  Justifications for the 

investigation locations are given below.  

 

LOCATION RATIONALE 

TP01 -TP05 To confirm depth to bedrock 

HA01-HA08 To investigate within areas of dense vegetation. 

 

5.8 The ARP trial pit and auger hole location plan (including REFA Trial pit and window sample 

positions), and logs is included in Appendix B.  

 

5.9 Chemical analysis of 10 soil samples, for metals, inorganics, speciated PAH, TPH, phenols, and 

asbestos, was undertaken by the UKAS was undertaken by the UKAS accredited Eurofins 

Chemtest Laboratory in Newmarket.  The test certificates are included in Appendix C.  
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6.0 SUMMARY OF GROUND CONDITIONS 

 

2019 Investigation (REFA) 

 

6.1 All of the REFA trial pit and window sample locations encountered topsoil from surface to 

between 0.3m and 0.5m depth, with no made ground being encountered.  A trial pit was 

excavated within the stockpiled soil located within the central area of the site and encountered 

entirely topsoil material.  Underlying the topsoil, superficial deposits comprising mainly firm to 

very stiff clays were recorded to a maximum depth of 4.45m bgl.  In situ standard penetration 

tests (SPTs) were conducted within the window sample boreholes and recorded SPT ‘N’ values 

ranging between 16 and 34 between 1m and 4m depth within the superficial deposits, 

indicating high to very high strength.  TP05 recorded a light grey fine to medium sand at depths 

of between 1.1m and 1.4m bgl.   

 

6.2 Rockhead was recorded within locations TP04, TP05 and WS05 at between 1.4m and 1.7m 

depth.  Bedrock was recorded as slightly weathered, strong, fine to coarse grain sandstone and 

was recorded to a maximum depth of 2.25m bgl.  Groundwater ingress was not recorded within 

any of the exploratory locations. 

 

2023 Investigation (ARP) 

 

6.3 The ARP ground investigation recorded topsoil across the site, with a thickness of 0.3m.  The 

topsoil comprised natural cohesive material described generally as a dark brown, sandy, 

slightly gravelly, clayey topsoil.  

 

6.4 The topsoil was typically underlain by firm to stiff, reddish brown, slightly sandy, slightly 

gravelly clay with low cobble content, to depths of between 2.0m and 3.0m bgl. The gravel 

content compromised fine to coarse, subangular to subrounded mudstone, quartz and 

sandstone. The cobble content comprised subrounded to subangular sandstone.  The 

exception was TP5, where made ground was recorded to 1.0m comprising a firm, brown, sandy, 

slightly gravelly clay. The sand component was fine to coarse. The gravel component 
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comprised fine to coarse, subrounded to angular mudstone and sandstone. Occasional 

fragments of pottery, glass, and ceramics, were noted.   

 

6.5 Bedrock was encountered in all trial pits.  TP01, TP02 and TP03 encountered sandstone 

bedrock at depths between 2.0m and 3.0m, described as medium strong, massive light greyish 

yellow fine to medium sandstone. TP04 and TP05 encountered mudstone bedrock at depths 

between at depths between 2.0m and 3.0m respectively described as extremely weak to weak, 

thinly laminated, dark grey mudstone. 

 

6.6 Groundwater ingress was not encountered in any of the intrusive locations.  All trial pits were 

stable and were backfilled with arisings upon completion.  No monitoring wells were installed 

as part of the investigation.  
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7.0 CONTAMINATION ANALYSIS 

 

Screening Values - Soils 

 

7.1 There is presently conflicting opinion with regard to the appropriate generic assessment 

criteria, or screening values, for soils which should be used in contamination assessment for 

proposed development.  In March 2014, DEFRA published Category 4 Screening Levels (C4SLs) 

for six contaminants: arsenic, benzene, benzo(a)pyrene, cadmium, chromium VI and lead.  The 

values are based on the toxicological benchmark of a "low level of toxicological concern" (LLTC) 

rather than the previous regulatory approach of "minimal or tolerable level of risk".  As the 

C4SLs are less protective of health than the previous approach, the Chartered Institute of 

Environmental Health (CIEH) has advocated an alternative approach based on minimal risk, but 

with some adjustment of exposure parameters to more realistic scenarios than those 

previously used.  To this end, the CIEH has collaborated with Land Quality Management to 

publish "Suitable 4 Use Levels" (S4ULs) "The LQM/CIEH S4ULs for Human Health Risk 

Assessment", November 2014 (LQM/CIEH).  However, DEFRA has reiterated its intention that the 

C4SLs should be used in generic risk assessment for proposed development, and there is 

indication that other parties will collaborate, in the near future, to extend the range of C4SL 

determinands beyond the six published so far. 

 

7.2 In the absence of a final resolution to the debate, soil contamination test results in this report 

have been compared first against the more conservative S4UL, and where a C4SL exists for the 

same determinand, consideration given to the use of the C4SL for any exceedances of the S4UL, 

within the site specific context (including the use of benzo(a)pyrene as a surrogate marker for 

genotoxic PAH compounds, where appropriate).  Where no S4UL exists for a determinand, for 

example lead, the C4SL has been used.  The LQM/CIEH screening values have been calculated 

for soil organic matter contents of 1% and 2.5%, as well as 6%, and the appropriate screening 

value is used for the organic matter content of the soil.  All the C4SL values published are for a 

soil organic matter content of 6%. 

 

7.3 A table showing the screening values utilised is included in Appendix C. 
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2019 Investigation (REFA) 

 

7.4 For all six topsoil samples tested, including the stockpile, all the results were below screening 

values and no asbestos was identified. Chemical testing results from the REFA investigation are 

presented in Appendix D.   

 

2023 Investigation (ARP) 

 

7.5 Six soil samples were submitted to Chemtest for the suite of testing (As, Cd, Cr (VI), Cr(III), Cu, 

Hg, Ni, Pb, Se, Zn, Total Sulphate, Water Soluble Sulphate, pH, Phenol-monohydric, Speciated 

PAH, Total TPH, Asbestos, and Organic Matter).  The testing comprised: 

 

• Four samples of the topsoil Stockpile SP1A, SP1B, SP1C and SP1D 

• Five samples of the Topsoil, from TP5, TP3, TP2, HA2 and HA8 

• One sample of made ground, from TP5. 

 

7.6 All the results were below screening values and no asbestos was identified.  Therefore, no 

remedial measures will be required with regards to contamination.   

 

Updated Risk Assessment and Conceptual Model 

 

7.7 In the light of the above, there are no contamination sources identified within the soils on  site. 

With respect to the proposed development, no remediation is required for contamination 

purposes. 
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8.0 GEOTECHNICAL TESTING 

 
2019 Investigation (REFA) 

 

8.1 During the 2019 investigation (REFA) five samples of the natural superficial cohesive strata were 

submitted to Murray Rix Laboratories Ltd. testing for plasticity indices and moisture content 

testing. Test certificates are presented in Appendix D and a summary of the results, including 

Modified Plasticity Indices, is given below. 

 

Location 

Depth 

(m) MC LL PL PI <425μm I'p 

TP1 2.0 14 36 11 25 89 22 

TP2 1.5  14  38  12  26 90  23 

TP3 1.2  17  40  12  28 88  24.6 

TP4 1.0  18  37  13  24 85  20 

TP5 1.0   21 34  11  23 88  20 

 

No. of 

results 5 5 5 5 5 5 

 Min. 19 49 23 0 96 0.0 

 Max. 19 49 23 26 96 25.0 

 

I’p VCP 

>40% High 

20% - <40% Medium  

10% - <20% Low  

 

MC = Moisture Content (%) LL = Liquid Limit (%) PL = Plastic Limit  (%) 

PI = Plasticity Index  (%) I’p = Modified PI (%) VCP = NHBC Standard Chapter 4.2 

             Volume Change Potential 

 

 

8.2 The plasticity test data shows clays of low to intermediate plasticity, in accordance with BS 

5930:2015 +A1:2020 "Code of Practice for Site Investigations".  When the percentage retained 

on the 425 micron BS sieve is considered, the Modified Plasticity Index, in accordance with 

NHBC Standard Chapter 4.2 "Building Near Trees" is a maximum of 24.64.  In accordance with 

the Standard, this equates to Medium Volume Change Potential. 
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8.3 Geochemical testing (water soluble sulphate and pH) was undertaken on selected samples by 

Element Laboratories who are an MCERTS and UKAS accredited laboratory facility.  The testing 

comprised six samples of natural strata.  In accordance with the BRE Special Digest 1 "Concrete 

in aggressive ground", the characteristic values for the natural materials are given in the 

Characteristic Values table, see section 8.4 below:   

 

2023 Investigation (ARP) 

 

8.4 Geotechnical testing was not undertaken as part of the ARP investigation. However 

Geochemical testing (water soluble sulphate and pH) was undertaken on selected samples by 

Chemtest with regard to the made ground encountered in TP05 in the northeast of the site and 

has been included in the Characteristic Values table below. 

 

 

Characteristic Values 

Material pH 
 

SO4 
 

Made Ground 7.1 34 

Natural 5.62 9.7  

 

SO4 = Sulphate content in mg/l on a 2:1 water : soil extract    pH = Acidity 

 

8.5 The geochemical analyses show the natural strata to have low water soluble sulphate content 

and slightly acidic pH.  The Aggressive Chemical Environment for Concrete (ACEC) class is  

AC-1s.  The use of GEN1 designated concrete will be satisfactory for unreinforced buried 

concrete, in accordance with BS 8500-1:2015+A2:2019.  For any reinforced buried concrete, 

other design-specific mixes will apply.  

 

  



 
 

 
ARP GEOTECHNICAL LTD – NW134/01/4r2                                                                                          JANUARY 2024 

22 

9.0 GEOTECHNICAL ASSESSMENT 

 

 Coal Mining and Coal Recovery 

 

9.1 The site is considered stable with regard to coal mining.  There should be no significant arisings 

of coal during proposed development works, and it will not be possible to win any coal from 

the site by open excavation before development 

 

 Foundations 

 

9.2 The natural firm to stiff clays, encountered below the topsoil and any made ground on the site, 

are considered suitable for the use of strip/trench fill foundations.  An allowable bearing 

pressure of 120kN/m2 is considered applicable.  Intact rock is present from depths of between 

around 2m to 3m.  For any foundations seated on/within the rock, an allowable bearing 

pressure of 300kN/m2 is considered applicable. 

 

9.3 The clays were shown to be of medium volume change potential.  Therefore, in accordance 

with NHBC Standard Chapter 4.2 "Building Near trees", in the absence of trees, a minimum 

foundation depth of 0.9m below existing or proposed ground level is applicable, whichever is 

the lower.  However, in the presence of any proposed, existing or removed trees, the foundation 

may need to be deepened, depending on the type of tree and its distance from the face of the 

foundation.  If not already available, a tree survey may be required to enable a foundation 

schedule to be prepared.  The tree survey will also need to consider trees on third party 

properties. 

 

9.4 The foundation should be taken below the depth of any existing made ground or obstructions, 

onto natural ground.  The whole plan area of the foundation should be placed on similar natural 

material.  Foundations should be reinforced where it is necessary to transition from suitable 

granular to suitable cohesive strata within a proposed building footprint. 
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9.5 If bedrock is encountered on part of a foundation excavation, the rest of the plot should be 

deepened to ensure founding on similar material.  However, if rock is not encountered by 2.5m 

depth on the remainder of the plot, then the Engineer should be contacted for further advice.   

 

9.6 Foundations within 20m of the geological fault indicated to cross the northeastern corner of 

the site, will need to be 300mm thick and reinforced with two layers of B503 mesh – one near 

the bottom and one near the top, to mitigate any potential differential settlement associated 

with more deeply weathered zones or tilted/stepped strata. 

 

 Excavations 

 

9.7 It is likely that excavations into the natural strata will remain stable in the short term, requiring 

minimal trench support, in accordance with the prevailing statutory guidance.  However, 

instability may be anticipated within the made ground encountered within TP05 in the 

northeastern corner of site. 

 

9.8 No groundwater seepages were recorded during either the ARP or REFA ground investigations, 

therefore ingress during construction works is considered unlikely.  If any ingress does occur, 

this should be controllable by pumping from an artificial sump. 

 

9.9 Excavations should be readily achieved using conventional hydraulic plant.  However, 

excavations into intact bedrock are likely to require a hydraulic breaker.  

 

 Chemical Precautions 

 

9.10 The Aggressive Chemical Environment for Concrete (ACEC) class is AC-1s for the natural strata, 

on the basis that the site does not have mobile groundwater and the pH value is >3.5. The use 

of GEN1 designated concrete will be satisfactory for unreinforced buried concrete, in 

accordance with BS 8500-1:2015+A2:2019.  For any reinforced buried concrete, other design-

specific mixes will apply.  
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 Road Pavement Construction 

 

9.11 For any areas of road pavement, including parking areas, the formation will be the natural clay 

deposits.  Based on the observed characteristics of the material, a design California Bearing 

Ratio (CBR) value of 3% is considered applicable, below any obvious soft spots, and at 

equilibrium moisture content.  If considered necessary, this should be confirmed by testing at 

proposed subgrade level before construction.   Formation of roads on the existing made ground 

will not be acceptable.  

 

 Flooding and Soakaways 

 

9.12 The site is not at risk from river flooding. The risks of flooding from other causes such as adverse 

topography or insufficient surface water drainage, are not considered here.  If such risk needs 

to be quantified, a separate specialist Flood Risk and Drainage Report should be 

commissioned, if not already available. 

 

9. 13 The disposal of surface water using soakaways is not considered to be practical on the site due 

to the underlying cohesive strata recorded during the site investigations. 

 

 Gas Protection 

 

9.14 No radon protective measures are required for properties constructed on the site. 

 

9.15 There are no landfills within 250m of the site, and no shallow coal seams/coal workings 

affecting the site. However, as part of their 2019 investigation, REFA carried out a full 

programme of ground gas monitoring.  This identified CS1 (NHBC Green) ground gas conditions 

within the site, which does not require any ground gas precautions to be installed into 

properties on the proposed development. 
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Depth
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Field Records
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Scale (approx) Logged By Figure No.

Machine : Takeuchi TB260 with 
Smooth 600mm 
Bucket

Method : Trial Pit

Top of Pit: 3.0m x 0.6m
Bottom of Pit: 2.0m x 0.6m

(0.30)

Dark brown slightly sandy slightly gravelly clayey TOPSOIL. 
Sand is fine. Gravel is fine to coarse subangular to angular 
of quartz sandstone and mudstone. Rare fragments of 
glass and pottery.

  0.30

(1.70)

Firm to stiff reddish brown slightly sandy slightly gravelly 
CLAY with low cobble content. Sand is fine. Gravel is fine to 
coarse subrounded to subangular of quartz sandstone and 
mudstone. Cobbles are subrounded to subangular 
sandstone.

  2.00

(0.40)

Medium strong massive light greyish yellow fine to medium 
SANDSTONE. Arisings recovered as sandy fine to coarse 
angular gravel with low cobble conent. Cobbles are angular.

  2.40
Complete at 2.40m

4. Ground checked for services with CAT prior to excavation.
3. Trial pit terminated at 2.4 m below ground level due to encountering 
intact sandstone bedrock.

0.20-0.20 J

2. No groundwater encountered.
1. Pit walls stable. Pit Infilled with arisings to surface.

1/1
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Scale (approx) Logged By Figure No.

Machine : Takeuchi TB260 with 
Smooth 600mm 
Bucket

Method : Trial Pit

Top of Pit: 3.0m x 0.6m
Bottom of Pit: 2.0m x 0.6m

(0.30)

Dark brown slightly sandy slightly gravelly clayey TOPSOIL. 
Sand is fine. Gravel is fine to coarse subangular to angular 
of quartz sandstone and mudstone.

  0.30

(2.60)

Firm to stiff reddish brown slightly sandy slightly gravelly 
CLAY with low cobble content. Sand is fine. Gravel is fine to 
coarse subrounded to subangular of quartz sandstone and 
mudstone. Cobbles are subrounded to subangular 
sandstone.

  2.90

(0.30)

Medium strong massive light greyish yellow fine to medium 
SANDSTONE. Arisings recovered as sandy fine to coarse 
angular gravel with low cobble conent. Cobbles are angular.

  3.20
Complete at 3.20m

4. Pit walls stable. Pit Infilled with arisings to surface.
3. No groundwater encountered.

0.20-0.20 J

2. Trial pit terminated at 3.2 m below ground level due to encountering 
intact sandstone bedrock.
1. Ground checked for services with CAT prior to excavation.

1/1
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Machine : Takeuchi TB260 with 
Smooth 600mm 
Bucket

Method : Trial Pit

Top of Pit: 3.0m x 0.6m
Bottom of Pit: 2.0m x 0.6m

(0.30)

Dark brown slightly sandy slightly gravelly clayey TOPSOIL. 
Sand is fine. Gravel is fine to coarse subangular to angular 
of quartz sandstone and mudstone.

  0.30

(2.70)

Firm to stiff reddish brown slightly sandy slightly gravelly 
CLAY with low cobble content. Sand is fine. Gravel is fine to 
coarse subrounded to subangular of quartz sandstone and 
mudstone. Cobbles are subrounded to subangular 
sandstone.

  3.00

(0.30)

Medium strong massive light greyish yellow fine to medium 
SANDSTONE. Arisings recovered as sandy fine to coarse 
angular gravel with low cobble conent. Cobbles are angular.

  3.30
Complete at 3.30m

1. Ground checked for services with CAT prior to excavation.
2 Trial pit terminated at 3.3 m below ground level due to encountering 
intact sandstone bedrock.

0.20-0.20 J

3. No groundwater encountered.
4. Pit walls stable. Pit Infilled with arisings to surface.

1.00-1.00 J

1/1
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1:50 W.W NW134/01/04.TP04

St Mary's Church, Skelmersdale

Tawd Valley Developments Ltd

A1 Plant Hire

NW134/01/04

TP04

Number

21/11/2023

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 Figure No.

Machine : Takeuchi TB260 with 
Smooth 600mm 
Bucket

Method : Trial Pit

Top of Pit: 3.0m x 0.6m
Bottom of Pit: 2.0m x 0.6m

(0.30) Dark brown slightly sandy slightly gravelly clayey TOPSOIL. 
Sand is fine. Gravel is fine to coarse subangular to angular 
of quartz sandstone and mudstone. Rare fragments of 
fabric and plastic.

  0.30

(1.70)

Firm to stiff reddish brown slightly sandy slightly gravelly 
CLAY with low cobble content. Sand is fine. Gravel is fine to 
coarse subrounded to subangular of quartz sandstone and 
mudstone. Cobbles are subrounded to subangular 
sandstone.

  2.00

(0.50)

Extremely weak to weak thinly laminated dark grey 
MUDSTONE. Moderately weathered.

  2.50
Complete at 2.50m

1. Ground checked for services with CAT prior to excavation.
2 Trial pit terminated at 2.5 m below ground level due to encountering 
mudstone bedrock.

0.20-0.20 J

3. No groundwater encountered.
4. Pit walls stable pit Infilled with arisings to surface.

1.20-1.20 J

1/1
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1:25 W.W NW134/01/04.TP05

St Mary's Church, Skelmersdale

Tawd Valley Developments Ltd

A1 Plant Hire

NW134/01/04

TP05

Number

21/11/2023

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 Figure No.

Machine : Takeuchi TB260 with 
Smooth 600mm 
Bucket

Method : Trial Pit

Top of Pit: 3.0m x 0.6m
Bottom of Pit: 2.0m x 0.6m

(0.30)

MADE GROUND. Dark brown slightly sandy slightly 
gravelly clayey TOPSOIL. Sand is fine. Gravel is fine to 
coarse subangular to angular of quartz sandstone and 
mudstone. Rare fragments of glass and pottery.

  0.30

(0.70)

MADE GROUND. Firm brown sandy slightly gravelly CLAY. 
Sand is fine to coarse. Gravel is fine to coarse subrounded 
to angular of mudstone and sandstone. Occasional 
fragments of pottery glass and ceramics.

At 0.90m: Disused land drain encountered, 0.15m in 
diameter.  1.00

(2.00)

Firm to stiff reddish brown slightly sandy slightly gravelly 
CLAY with low cobble content. Sand is fine. Gravel is fine to 
coarse subrounded to subangular of quartz sandstone and 
mudstone. Cobbles are subrounded to subangular 
sandstone.

  3.00

(0.50)

Extremely weak to weak thinly laminated  dark grey 
MUDSTONE. Moderately weathered.

  3.50
Complete at 3.50m

4. Pit walls stable. Pit Infilled with arisings to surface.
3. No groundwater encountered.

0.20-0.20 J

2 Trial pit terminated at 3.5 m below ground level due to encountering 
mudstone bedrock.
1. Ground checked for services with CAT prior to excavation.

0.60-0.60 J

1/1
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Figure No.

NW134/01/04.HA01

1:25 W.W

St Mary's Church, Skelmersdale

Tawd Valley Developments Ltd

A1 Plant Hire

NW134/01/04

HA01

Number

21/11/2023

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

Dimensions

Water
Depth
(m)

Field Records

Machine : Hand Auger

Method : Drive-in Windowless 
Sampler

(0.30)

Dark brown slightly sandy slightly gravelly clayey TOPSOIL. 
Sand is fine. Gravel is fine to medium subangular to 
angular of quartz sandstone and mudstone.

  0.30

(0.20)
Firm reddish brown slightly sandy slightly gravelly CLAY. 
Sand is fine. Gravel is fine to medium subrounded to 
subangular of quartz sandstone and mudstone.

  0.50
Complete at 0.50m

1. Ground checked for services with CAT prior to excavation.
2 Hand auger terminated at 0.5 m below ground level due to encountering natural subsoil.
3. No groundwater encountered.

1/1
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Figure No.

NW134/01/04.HA02

1:25 W.W

St Mary's Church, Skelmersdale

Tawd Valley Developments Ltd

A1 Plant Hire

NW134/01/04

HA02

Number

21/11/2023

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

Dimensions

Water
Depth
(m)

Field Records

Machine : Hand Auger

Method : Drive-in Windowless 
Sampler

(0.30)

Dark brown slightly sandy slightly gravelly clayey TOPSOIL. 
Sand is fine. Gravel is fine to coarse subangular to angular 
of quartz sandstone and mudstone.

  0.30

(0.20)
Firm reddish brown slightly sandy slightly gravelly CLAY. 
Sand is fine. Gravel is fine to medium subrounded to 
subangular of quartz sandstone and mudstone.

  0.50
Complete at 0.50m

2 Hand auger terminated at 0.5 m below ground level due to encountering natural subsoil.
3. No groundwater encountered.

0.20-0.20 J

1. Ground checked for services with CAT prior to excavation.

1/1
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Figure No.

NW134/01/04.HA03

1:25 W.W

St Mary's Church, Skelmersdale

Tawd Valley Developments Ltd

A1 Plant Hire

NW134/01/04

HA03

Number

21/11/2023

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

Dimensions

Water
Depth
(m)

Field Records

Machine : Hand Auger

Method : Drive-in Windowless 
Sampler

(0.30)

Dark brown slightly sandy slightly gravelly clayey TOPSOIL. 
Sand is fine. Gravel is fine to coarse subangular to angular 
of quartz sandstone and mudstone.

  0.30
(0.10) Firm reddish brown slightly sandy slightly gravelly CLAY. 

Sand is fine. Gravel is fine to medium subrounded to 
subangular of quartz sandstone and mudstone.

  0.40

Complete at 0.40m

1. Ground checked for services with CAT prior to excavation.
2 Hand auger terminated at 0.4 m below ground level due to encountering natural subsoil.

0.20-0.20 J

3. No groundwater encountered.
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Figure No.

NW134/01/04.HA04

1:25 W.W

St Mary's Church, Skelmersdale

Tawd Valley Developments Ltd

A1 Plant Hire

NW134/01/04

HA04

Number

21/11/2023

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

Dimensions

Water
Depth
(m)

Field Records

Machine : Hand Auger

Method : Drive-in Windowless 
Sampler

(0.30)

Dark brown slightly sandy slightly gravelly clayey TOPSOIL. 
Sand is fine. Gravel is fine to coarse subangular to angular 
of quartz sandstone and mudstone.

  0.30
(0.10) Firm reddish brown slightly sandy slightly gravelly CLAY. 

Sand is fine. Gravel is fine to medium subrounded to 
subangular of quartz sandstone and mudstone.

  0.40

Complete at 0.40m

1. Ground checked for services with CAT prior to excavation.
2 Hand auger terminated at 0.5 m below ground level due to encountering natural subsoil.

0.20-0.20 J

3. No groundwater encountered.

1/1
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Figure No.

NW134/01/04.HA05

1:25 W.W

St Mary's Church, Skelmersdale

Tawd Valley Developments Ltd

A1 Plant Hire

NW134/01/04

HA05

Number

21/11/2023

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

Dimensions

Water
Depth
(m)

Field Records

Machine : Hand Auger

Method : Drive-in Windowless 
Sampler

(0.30)

Dark brown slightly sandy slightly gravelly clayey TOPSOIL. 
Sand is fine. Gravel is fine to coarse subangular to angular 
of quartz sandstone and mudstone.

  0.30

(0.20)
Firm reddish brown slightly sandy slightly gravelly CLAY. 
Sand is fine. Gravel is fine to medium subrounded to 
subangular of quartz sandstone and mudstone.

  0.50
Complete at 0.50m

1. Ground checked for services with CAT prior to excavation.
2 Hand auger terminated at 0.5 m below ground level due to encountering natural subsoil.

0.20-0.20 J

3. No groundwater encountered.

1/1
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Figure No.

NW134/01/04.HA06

1:25 W,W

St Mary's Church, Skelmersdale

Tawd Valley Developments Ltd

A1 Plant Hire

NW134/01/04

HA06

Number

21/11/2023

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

Dimensions

Water
Depth
(m)

Field Records

Machine : Hand Auger

Method : Drive-in Windowless 
Sampler

(0.30)

Dark brown slightly sandy slightly gravelly clayey TOPSOIL. 
Sand is fine. Gravel is fine to coarse subangular to angular 
of quartz sandstone and mudstone.

  0.30
(0.10) Firm reddish brown slightly sandy slightly gravelly CLAY. 

Sand is fine. Gravel is fine to medium subrounded to 
subangular of quartz sandstone and mudstone.

  0.40

Complete at 0.40m

1. Ground checked for services with CAT prior to excavation.
2 Hand auger terminated at 0.4 m below ground level due to encountering natural subsoil.

0.20-0.20 J

3. No groundwater encountered.

1/1
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Figure No.

NW134/01/04.HA07

1:25 W.W

St Mary's Church, Skelmersdale

Tawd Valley Developments Ltd

A1 Plant Hire

NW134/01/04

HA07

Number

21/11/2023

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

Dimensions

Water
Depth
(m)

Field Records

Machine : Hand Auger

Method : Drive-in Windowless 
Sampler

(0.30)

Dark brown slightly sandy slightly gravelly clayey TOPSOIL. 
Sand is fine. Gravel is fine to medium subangular to 
angular of quartz sandstone and mudstone.

  0.30
(0.10) Firm reddish brown slightly sandy slightly gravelly CLAY. 

Sand is fine. Gravel is fine to medium subrounded to 
subangular of quartz sandstone and mudstone.

  0.40

Complete at 0.40m

1. Ground checked for services with CAT prior to excavation.
2 Hand auger terminated at 0.4 m below ground level due to encountering natural subsoil.

0.20-0.20 J

3. No groundwater encountered.

1/1
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Figure No.

NW134/01/04.HA08

1:25 W.W

St Mary's Church, Skelmersdale

Tawd Valley Developments Ltd

A1 Plant Hire

NW134/01/04

HA08

Number

21/11/2023

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

Dimensions

Water
Depth
(m)

Field Records

Machine : Hand Auger

Method : Drive-in Windowless 
Sampler

(0.30)

Dark brown slightly sandy slightly gravelly clayey TOPSOIL. 
Sand is fine. Gravel is fine to coarse subangular to angular 
of quartz sandstone and mudstone.

  0.30

(0.20)
Firm reddish brown slightly sandy slightly gravelly CLAY. 
Sand is fine. Gravel is fine to medium subrounded to 
subangular of quartz sandstone and mudstone.

  0.50
Complete at 0.50m

1. Ground checked for services with CAT prior to excavation.
2 Hand auger terminated at 0.5 m below ground level due to encountering natural subsoil.

0.20-0.20 J

3. No groundwater encountered.

1/1
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Determinand

Arsenic

Cadmium 

Chromium (trivalent)

Chromium (hexavalent)

Copper

Lead

Inorganic Mercury

Nickel

Selenium

Zinc

Acidity (pH)

1% SOM 2.5% SOM 6% SOM 1% SOM 2.5% SOM 6% SOM

Naphthalene 2.3 5.6 13

Acenaphthylene 170 420 920

Acenaphthene 210 510 1,100

Fluorene 170 400 860

Phenanthrene 95 220 440

Anthracene 2,400 5,400 11,000

Fluoranthene 280 560 890

Pyrene 620 1,200 2,000

Benzo(a)anthracene 7.2 11 13

Chrysene 15 22 27

Benzo(b)fluoranthene 2.6 3.3 3.7

Benzo(k)fluoranthene 77 93 100

Benzo(a)pyrene 2.2 2.7 3 5

Indeno(1,2,3-cd)pyrene 27 36 41

Dibenzo(a,h)anthracene 0.24 0.28 0.30

Benzo(g,h,I)perylene 320 340 350

Phenols 120 200 380

Total TPH

C5 to C6 Aliphatic 42 78 160

C6 to C8 Aliphatic 100 230 530

C8 to C10 Aliphatic 27 65 150

C10 to C12 Aliphatic 130 330 760

C12 to C16 Aliphatic 1100 2,400 4,300

C16 to C35 Aliphatic 65,000 92,000 110,000

C35 TO C44 Aliphatic 65,000 92,000 110,000

C5 to C7 Aromatic (Benzene) 70 140 300

C7 to C8 Aromatic (Toluene) 130 290 660

C8 to C10 Aromatic 34 83 190

C10 to C12 Aromatic 74 180 380

C12 to C16 Aromatic 140 330 660

C16 to C21 Aromatic 260 540 930

C21 TO C35 Aromatic 1100 1,500 1,700

C35 TO C44 Aromatic 1100 1,500 1,700

Asbestos

Blank cell indicates no published value or in-house value.           Some values presented are above saturation limits.

*Should be None Detected

2400

*Above 500, speciate and compare with 

values below:

180

3700

*Should be Greater Than 5

(mg/kg)

40

250

*Should be None Detected

* In House Value/Approach     S4UL = Suitable 4 Use Level, CIEH/LQM 2014      C4SL = Cat 4 Screening Level, DEFRA, 2014

S4ULs: Copyright Land Quality Management Ltd reproduced with permission; Publication No. S4UL3378.  All rights reserved.

S4UL

200

37

11

910

6

C4SL

(mg/kg)

37

22

21

A R P   G E O T E C H N I C A L   L I M I T E D

SOIL CONTAMINANT SCREENING VALUES

RESIDENTIAL WITH HOME-GROWN PRODUCE

*Should be Greater Than 5



Eurofins Chemtest Ltd
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Newmarket
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Tel: 01638 606070
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Report No.: 23-39894-1

Initial Date of Issue: 13-Dec-2023

Re-Issue Details:

Client ARP Geotechnical Ltd
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Leeds


Yorkshire
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Contact(s): William Watkins
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Turnaround (Wkdays): 8 Results Due: 12-Dec-2023
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Approved By:

Details: Stuart Henderson, Technical 

Manager
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Results - Soil

Client: ARP Geotechnical Ltd 23-39894 23-39894 23-39894 23-39894 23-39894 23-39894 23-39894 23-39894 23-39894

Quotation No.: Q23-30074 1739596 1739597 1739598 1739599 1739600 1739601 1739602 1739603 1739604

Order No.: NW134-01-04 A B C D

SP1 SP1 SP1 SP1 TP5 TP5 HA2 TP3 TP2

SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL

0.1 0.2 0.2 0.2 0.6 0.2 0.2 0.2 0.2

0.1 0.2 0.2 0.2 0.6 0.2 0.2 0.2 0.2

21-Nov-2023 21-Nov-2023 21-Nov-2023 21-Nov-2023 21-Nov-2023 21-Nov-2023 21-Nov-2023 21-Nov-2023 21-Nov-2023

DURHAM DURHAM DURHAM DURHAM DURHAM DURHAM DURHAM DURHAM DURHAM

Determinand Accred. SOP Units LOD

ACM Type U 2192 N/A - - - - - - - - -

Asbestos Identification U 2192 N/A
No Asbestos 

Detected

No Asbestos 

Detected

No Asbestos 

Detected

No Asbestos 

Detected

No Asbestos 

Detected

No Asbestos 

Detected

No Asbestos 

Detected

No Asbestos 

Detected

No Asbestos 

Detected

Moisture N 2030 % 0.020 18 22 21 23 16 34 23 17 18

Soil Colour N 2040 N/A Brown Brown Brown Brown Brown Brown Brown Brown Brown

Other Material N 2040 N/A
Stones and 

Roots

Stones and 

Roots
None Roots Roots Roots Roots

Stones and 

Roots
None

Soil Texture N 2040 N/A Loam Loam Loam Clay Clay Clay Clay Clay Clay

pH at 20C M 2010 4.0 6.5 7.2 7.4 7.3 7.1 6.9 6.9 6.9 6.4

Sulphate (2:1 Water Soluble) as SO4 M 2120 g/l 0.010 0.034 0.013 0.014 0.012 0.034 0.025 0.013 0.012 < 0.010

Sulphate (Total) U 2430 mg/kg 100 600 610 870 1300 1400 960 560 540 620

Arsenic M 2455 mg/kg 0.5 12 18 15 9.9 13 15 16 14 18

Cadmium M 2455 mg/kg 0.10 0.53 0.26 0.19 0.10 0.18 0.20 0.20 0.16 0.13

Chromium M 2455 mg/kg 0.5 23 30 28 38 44 35 22 20 21

Copper M 2455 mg/kg 0.50 27 36 28 20 38 33 29 29 29

Mercury M 2455 mg/kg 0.05 0.09 0.10 0.08 < 0.05 0.07 0.11 0.18 0.07 0.07

Nickel M 2455 mg/kg 0.50 17 20 21 25 37 27 18 16 18

Lead M 2455 mg/kg 0.50 38 49 41 24 38 49 44 42 44

Selenium M 2455 mg/kg 0.25 0.75 0.77 0.72 0.64 1.0 0.93 0.69 0.59 0.72

Zinc M 2455 mg/kg 0.50 54 51 53 46 75 69 53 45 53

Chromium (Trivalent) N 2490 mg/kg 1.0 23 30 28 38 44 35 22 20 21

Chromium (Hexavalent) N 2490 mg/kg 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50

Organic Matter M 2625 % 0.40 3.4 3.5 2.9 4.0 1.7 5.3 3.5 2.7 3.1

Total TPH >C6-C40 M 2670 mg/kg 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10

Naphthalene M 2700 mg/kg 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Acenaphthylene M 2700 mg/kg 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Acenaphthene M 2700 mg/kg 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Fluorene M 2700 mg/kg 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Phenanthrene M 2700 mg/kg 0.10 < 0.10 < 0.10 0.39 < 0.10 < 0.10 < 0.10 0.33 0.17 0.18

Anthracene M 2700 mg/kg 0.10 < 0.10 < 0.10 0.12 < 0.10 < 0.10 < 0.10 0.16 < 0.10 0.15

Fluoranthene M 2700 mg/kg 0.10 < 0.10 0.14 0.45 0.21 < 0.10 < 0.10 0.39 0.16 0.21

Pyrene M 2700 mg/kg 0.10 < 0.10 0.12 0.45 0.25 < 0.10 < 0.10 0.37 0.17 0.20

Benzo[a]anthracene M 2700 mg/kg 0.10 < 0.10 0.28 < 0.10 < 0.10 < 0.10 < 0.10 0.72 < 0.10 0.53

Chrysene M 2700 mg/kg 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 0.27 < 0.10 0.22

Benzo[b]fluoranthene M 2700 mg/kg 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 0.66 < 0.10 < 0.10

Benzo[k]fluoranthene M 2700 mg/kg 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 0.17 < 0.10 < 0.10

Benzo[a]pyrene M 2700 mg/kg 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 0.24 < 0.10 < 0.10

Project: NW134-01-04 St Mary's Church, Skelmersdale

Top Depth (m):

Bottom Depth (m):

Asbestos Lab:

Chemtest Job No.:

Chemtest Sample ID.:

Client Sample Ref.:

Sample Type:

Date Sampled:

Sample Location:
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Results - Soil

Client: ARP Geotechnical Ltd 23-39894 23-39894 23-39894 23-39894 23-39894 23-39894 23-39894 23-39894 23-39894

Quotation No.: Q23-30074 1739596 1739597 1739598 1739599 1739600 1739601 1739602 1739603 1739604

Order No.: NW134-01-04 A B C D

SP1 SP1 SP1 SP1 TP5 TP5 HA2 TP3 TP2

SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL

0.1 0.2 0.2 0.2 0.6 0.2 0.2 0.2 0.2

0.1 0.2 0.2 0.2 0.6 0.2 0.2 0.2 0.2

21-Nov-2023 21-Nov-2023 21-Nov-2023 21-Nov-2023 21-Nov-2023 21-Nov-2023 21-Nov-2023 21-Nov-2023 21-Nov-2023

DURHAM DURHAM DURHAM DURHAM DURHAM DURHAM DURHAM DURHAM DURHAM

Determinand Accred. SOP Units LOD

Project: NW134-01-04 St Mary's Church, Skelmersdale

Top Depth (m):

Bottom Depth (m):

Asbestos Lab:

Chemtest Job No.:

Chemtest Sample ID.:

Client Sample Ref.:

Sample Type:

Date Sampled:

Sample Location:

Indeno(1,2,3-c,d)Pyrene M 2700 mg/kg 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Dibenz(a,h)Anthracene M 2700 mg/kg 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Benzo[g,h,i]perylene M 2700 mg/kg 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Total Of 16 PAH's M 2700 mg/kg 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 3.3 < 2.0 < 2.0

Total Phenols M 2920 mg/kg 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10
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Results - Soil

Client: ARP Geotechnical Ltd

Quotation No.: Q23-30074

Order No.: NW134-01-04

Determinand Accred. SOP Units LOD

ACM Type U 2192 N/A

Asbestos Identification U 2192 N/A

Moisture N 2030 % 0.020

Soil Colour N 2040 N/A

Other Material N 2040 N/A

Soil Texture N 2040 N/A

pH at 20C M 2010 4.0

Sulphate (2:1 Water Soluble) as SO4 M 2120 g/l 0.010

Sulphate (Total) U 2430 mg/kg 100

Arsenic M 2455 mg/kg 0.5

Cadmium M 2455 mg/kg 0.10

Chromium M 2455 mg/kg 0.5

Copper M 2455 mg/kg 0.50

Mercury M 2455 mg/kg 0.05

Nickel M 2455 mg/kg 0.50

Lead M 2455 mg/kg 0.50

Selenium M 2455 mg/kg 0.25

Zinc M 2455 mg/kg 0.50

Chromium (Trivalent) N 2490 mg/kg 1.0

Chromium (Hexavalent) N 2490 mg/kg 0.50

Organic Matter M 2625 % 0.40

Total TPH >C6-C40 M 2670 mg/kg 10

Naphthalene M 2700 mg/kg 0.10

Acenaphthylene M 2700 mg/kg 0.10

Acenaphthene M 2700 mg/kg 0.10

Fluorene M 2700 mg/kg 0.10

Phenanthrene M 2700 mg/kg 0.10

Anthracene M 2700 mg/kg 0.10

Fluoranthene M 2700 mg/kg 0.10

Pyrene M 2700 mg/kg 0.10

Benzo[a]anthracene M 2700 mg/kg 0.10

Chrysene M 2700 mg/kg 0.10

Benzo[b]fluoranthene M 2700 mg/kg 0.10

Benzo[k]fluoranthene M 2700 mg/kg 0.10

Benzo[a]pyrene M 2700 mg/kg 0.10

Project: NW134-01-04 St Mary's Church, Skelmersdale

Top Depth (m):

Bottom Depth (m):

Asbestos Lab:

Chemtest Job No.:

Chemtest Sample ID.:

Client Sample Ref.:

Sample Type:

Date Sampled:

Sample Location:

23-39894

1739605

HA8

SOIL

0.2

0.2

21-Nov-2023

DURHAM

-

No Asbestos 

Detected

28

Brown

Roots

Clay

5.9

0.019

990

10

0.15

17

23

< 0.05

13

32

0.52

47

17

< 0.50

3.9

< 10

< 0.10

< 0.10

< 0.10

< 0.10

< 0.10

< 0.10

< 0.10

< 0.10

< 0.10

< 0.10

< 0.10

< 0.10

< 0.10
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Results - Soil

Client: ARP Geotechnical Ltd

Quotation No.: Q23-30074

Order No.: NW134-01-04

Determinand Accred. SOP Units LOD

Project: NW134-01-04 St Mary's Church, Skelmersdale

Top Depth (m):

Bottom Depth (m):

Asbestos Lab:

Chemtest Job No.:

Chemtest Sample ID.:

Client Sample Ref.:

Sample Type:

Date Sampled:

Sample Location:

Indeno(1,2,3-c,d)Pyrene M 2700 mg/kg 0.10

Dibenz(a,h)Anthracene M 2700 mg/kg 0.10

Benzo[g,h,i]perylene M 2700 mg/kg 0.10

Total Of 16 PAH's M 2700 mg/kg 2.0

Total Phenols M 2920 mg/kg 0.10

23-39894

1739605

HA8

SOIL

0.2

0.2

21-Nov-2023

DURHAM

< 0.10

< 0.10

< 0.10

< 2.0

< 0.10
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Test Methods

SOP Title Parameters included Method summary

2010 pH Value of Soils pH at 20°C pH Meter

2030

Moisture and Stone Content of 

Soils(Requirement of 

MCERTS)

Moisture content

Determination of moisture content of soil as a 

percentage of its as received mass obtained at 

<37°C.

2040
Soil Description(Requirement of 

MCERTS)
Soil description

As received soil is described based upon 

BS5930

2120
Water Soluble Boron, Sulphate, 

Magnesium & Chromium
Boron; Sulphate; Magnesium; Chromium Aqueous extraction / ICP-OES

2192 Asbestos Asbestos Polarised light microscopy / Gravimetry

2430 Total Sulphate in soils Total Sulphate
Acid digestion followed by determination of 

sulphate in extract by ICP-OES.

2455 Acid Soluble Metals in Soils

Metals, including: Arsenic; Barium; Beryllium; 

Cadmium; Chromium; Cobalt; Copper; Lead; 

Manganese; Mercury; Molybdenum; Nickel; 

Selenium; Vanadium; Zinc

Acid digestion followed by determination of 

metals in extract by ICP-MS.

2490 Hexavalent Chromium in Soils Chromium [VI]

Soil extracts are prepared by extracting dried 

and ground soil samples into boiling water. 

Chromium [VI] is determined by ‘Aquakem 600’ 

Discrete Analyser using 1,5-diphenylcarbazide.

2625 Total Organic Carbon in Soils Total organic Carbon (TOC)

Determined by high temperature combustion 

under oxygen, using an Eltra elemental 

analyser.

2670
Total Petroleum Hydrocarbons 

(TPH) in Soils by GC-FID

TPH (C6–C40); optional carbon banding, e.g. 3-

band – GRO, DRO & LRO*TPH C8–C40
Dichloromethane extraction / GC-FID

2700

Speciated Polynuclear 

Aromatic Hydrocarbons (PAH) 

in Soil by GC-FID

Acenaphthene; Acenaphthylene; Anthracene; 

Benzo[a]Anthracene; Benzo[a]Pyrene; 

Benzo[b]Fluoranthene; Benzo[ghi]Perylene; 

Benzo[k]Fluoranthene; Chrysene; 

Dibenz[ah]Anthracene; Fluoranthene; Fluorene; 

Indeno[123cd]Pyrene; Naphthalene; 

Phenanthrene; Pyrene

Dichloromethane extraction / GC-FID (GC-FID 

detection is non-selective and can be subject to 

interference from co-eluting compounds)

2920 Phenols in Soils by HPLC

Phenolic compounds including Resorcinol, 

Phenol, Methylphenols, Dimethylphenols, 1-

Naphthol and TrimethylphenolsNote: 

chlorophenols are excluded.

60:40 methanol/water mixture extraction, 

followed by HPLC determination using 

electrochemical detection.
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Report Information

Key

U UKAS accredited

M MCERTS and UKAS accredited

N Unaccredited

S
This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for 

this analysis

SN
This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited 

for this analysis

T This analysis has been subcontracted to an unaccredited laboratory

I/S Insufficient Sample

U/S Unsuitable Sample

N/E not evaluated

< "less than"

> "greater than"

SOP Standard operating procedure

LOD Limit of detection

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request 

None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently 

corrected to a dry weight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis

All Asbestos testing is performed at the indicated laboratory 

Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)

C - Sample not received in appropriate containers

D - Broken Container

E - Insufficient Sample (Applies to LOI in Trommel Fines Only)

Sample Retention and Disposal

All soil samples will be retained for a period of 30 days from the date of receipt

All water samples will be retained for 14 days from the date of receipt

Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to: 

customerservices@chemtest.com
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