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 INTRODUCTION 

 General  

 JNP Group was instructed by the client to undertake a desk study, and reassess the findings 
of an intrusive investigation undertaken by others in 2011, of:  

Prickleden Mills, 

Holmfirth, 

West Yorkshire, 

HD9 2NW 

hereinafter referred to as ‘the site’. This report is subject to the limitations presented in 
Appendix A. 

 It is understood that the site is a former mill site, and that the mill buildings have been 
demolished, leaving the site vacant. The proposed development comprises 61 age-restricted 
two- and three-bedroom apartments, with external residents’ lounge, manager’s office, 
resident and visitor parking, new bridge access, and a riverside walkway. The proposed 
apartments will be contained within five multi-storey blocks (A to E) with parking beneath 
some of the blocks and the central garden area, located to the east of the pond wall. The 
residents’ lounge will be located to the west of the blocks, adjacent to the mill pond. The 
proposed redevelopment layout is shown on external drawing 2659 (100)10 A (April 2021), 
produced by Acumen Designers & Architects Ltd.  

 All comments given are based on the understanding that the proposed redevelopment will 
be as detailed above. 

 Objectives 

 The scope of work comprised non-intrusive (desk-based) research only, and an assessment 
of the intrusive investigation undertaken in 2008 and revised in 2011. This report contains 
details of the site, development of an initial conceptual model, a preliminary risk assessment 
regarding contaminated land issues, and an assessment of the previous intrusive 
investigation undertaken.  

 Methodology  

 This report has been compiled in accordance with the on-line Land contamination: risk 
management (LCRM) guidance produced by the Environment Agency (June 2019). This can 
be found on the UK government website: https://www.gov.uk/guidance/land-
contamination-how-to-manage-the-risks. 

 Regarding geotechnical aspects, reference is also made to the requirements of BS EN 1997, 
Eurocode 7, Geotechnical Design, and associated standards. 

 This report has been prepared following review of three previous reports produced by ARC 
Environmental: “Phase 1 Desk Top Study Report” (January 2007), “Phase 2 Ground 
Investigation Report” (February 2008), and “Supplementary Ground Contamination Report 
and Remediation Strategy” (December 2011). 
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December 2011) for descriptions of the site at the time of the original Phase I report and 
intrusive investigations. 

 

  





B24120-JNP-XX-XX-RP-G-1004 P01 
Prickleden Mills, Holmfirth 
Phase I Geo-environmental Report 
 
 

 
 9 16 December 2021 

 Radon  

 The Groundsure Report states that the Health Protection Agency identified between 1% and 
3% of homes above the action level. The British Geological Survey Information Services Group 
indicates that no radon protection measures are necessary for the intended development at 
the site. 

 BRE211 ‘Radon: guidance on protective measures for new dwellings’ indicates that the site 
lies within an area where geological information indicates that basic radon protection may 
be required. Therefore, basic radon protection measures may be necessary for the proposed 
development.  

 However, a site-specific radon report was obtained by ARC Environmental Ltd. (dated 
14/11/2011) and included in their Phase I desk study report. The radon report indicated that 
radon protection measures would not be require at the site. 

 Background Soil Chemical Concentrations 

 From a review of the Groundsure Report and the UK Soil Observatory map viewer 
(http://mapapps2.bgs.ac.uk/ukso/home.html) the following range of background metallic 
soil concentrations are anticipated at the site: 

• Arsenic 20.77mg/kg 

• Barium 183.51mg/kg 

• Cadmium 0.40mg/kg 

• Chromium 59.79mg/kg 

• Copper 37.77mg/kg 

• Lead 119.93mg/kg  

• Nickel 20.56mg/kg  

• Selenium 1.28mg/kg 

• Vanadium 68.39mg/kg 

• Zinc 82.92mg/kg 

 Therefore, naturally elevated concentrations of the foregoing elements are not anticipated 
at the site or within close proximity. 

 Mining, Mineral Extraction and Natural Cavities 

• Historical surface ground workings: 

o On site: Pond (1888 – present) 

o 17m north: Sandstone quarry (1854) 

o 104m south-east: Cemetery (1888 – 1980) 

o 124m south-west: Water body (1888 – 1980) 

o 161m south-east: Mortuary (1965) 

o 173m south-east: Cemetery (1955) 
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o 214m south-west: Water body (1888 – 1970) 

o 244m north-west: Sandstone quarry (1854) 

• No historical underground workings are recorded within 1km of the site. 

• The site is located within a coal mining area as identified by the Coal Authority; however, 
the site is on bedrock strata of the Millstone Grit Group, which generally does not 
contain coal seams thick enough to be considered economically viable for working, so 
coal mining is not considered likely to pose a risk to the proposed development. 

• Non-coal mining for an unnamed vein mineral may have occurred at the site and within 
close proximity. However, the potential for difficult ground conditions is unlikely and 
localised and is at a level where it does not need to be considered. 

• There are no natural cavities located within 1km of the site. 

• No brine or gypsum extraction has occurred within 1km of the site. 

• No tin or clay mining areas are located within 1km of the site. 

 Hydrogeology 

 The Aquifer Maps contained in the Groundsure Report indicates that the site is underlain by 
a Secondary A Aquifer underlain by another Secondary A Aquifer. The aquifer status refers 
to the Alluvium and Millstone Grit Group respectively. 

 The Environment Agency define a Secondary-A Aquifer as: 

“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. These are 
generally aquifers formerly classified as minor aquifers.” 

 The Groundsure Report lists two licensed groundwater abstractions within 1km of the site: 
398m south-east of the site (historical); 524m east of the site, at Holmfirth Dyers Ltd. (active). 

 The site’s proximity to groundwater Source Protection Zones (SPZs) was determined by 
reference to Defra’s Magic Map website (https://magic.defra.gov.uk/). These zones show the 
risk of contamination of major licensed groundwater abstractions from any activities that 
might cause pollution in the area, with the closer the activity, the greater the associated risk.  
The maps show four main zones (inner, outer, total catchment and special interest) to a 
groundwater source. 

 There are no SPZs identified within 1km of the site.  

 Note that not all abstractions are licensed and not all licensed abstractions have a SPZ. 
Abstractions could therefore still be at risk, and it is an offence to cause pollution to a 
controlled water anyway, whether contributing to an abstraction or not.  

 According to the Groundsure Report, the site is at negligible risk of groundwater flooding. 

 Hydrology 

 The nearest surface water feature is the River Holme, which flows eastwards through the 
south-ern portion of the site, and an associate mill pond in the western corner of the site. 
The River Holme is classified by the EA as a ‘Main River’. 
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 Unexploded Ordnance Review  

 Whilst JNP Group are not experts on this, according to online mapping provided by Zetica 
(https://zeticauxo.com/downloads-and-resources/risk-maps/) the site lies with an area of 
Low risk of unexploded ordnance (UXO). 

 Site Historical Summary 

 The earliest available historic maps show the site was occupied by Prickleden Mill (Woollen) 
in 1888. The mill buildings were spread across the northern portion of the site, with the River 
Holme flowing along the southern and south-eastern margins of the site, and the mill pond 
occupying the western half of the site. Subsequently, the eastern mill building was a laundry 
and then a sheet metal works (Holme Valley Sheet Metal ltd.), and the western building was 
a depot. An above ground tank and below ground interceptor tank were adjacent to the 
depot building. There was also a row of trees along the south-eastern margin of the site, on 
the south-eastern bank of the River Holme. There were no significant changes on the site 
until the mill buildings were demolished by 2021. 

 The area around the site was occupied by agricultural land and the village of Holmfirth, 
containing residential, commercial, and industrial developments, including several mills and 
associate mill ponds along the length of the River Holme. The area around the site has 
remained largely unchanged since 1888. 
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 Groundwater  

 Groundwater strikes were recorded in all the boreholes during the intrusive investigation, at 
depths between 1m and 5m bgl; standing water was then recorded at depths between 1m 
and 4m bgl in all boreholes.  

 During the groundwater monitoring period, water levels in the three monitoring boreholes 
(WS2, WS5, and WS12), were recorded between 0.95m and 3.51m bgl 

 It was noted by ARC Environmental that the variation in the groundwater level across the site 
was due to the change in topography between installation locations, and that the 
groundwater was likely in hydraulic continuity with the adjacent River Holme. 

 Gas Conditions 

 Gas monitoring was undertaken by ARC Environmental on six occasions over a three-month 
period from November 2007 to February 2008. Gas monitoring involved the measurement 
of methane, carbon dioxide, and oxygen, along with gas flow rate. No significantly elevated 
levels of methane were recorded; however, carbon dioxide was recorded to a maximum 
concentration of 2.1%. The flow rates remained below the minimum detection limit of 
0.1l/hr. A Gas Screening Value (GSV) of 0.0021l/hr was calculated for the site, indicating a 
site Characteristic Situation (CS) of CS1, as the GSV was less than 0.07l/hr, and the maximum 
CO2 concentration was less than 5%.  

 Chemical Results Soil Analyses 

 A summary of the chemical tests scheduled as part of the Phase 2 Ground Investigation 
Report is shown below: 

Soils: 

• 15 soil samples tested for a generic contamination suite (arsenic, cadmium, copper, 
chromium, lead, mercury, nickel, selenium, free cyanide, free sulphur, total organic 
carbon (TOC), and zinc). 

• 8 soil samples tested for speciated TPH (7 band). 

• 8 soil samples tested for semi-volatile and volatile organic compounds (SVOCs and 
VOCs), including PAHs – USEPA 16. 

• 6 soil samples tested for asbestos. 

Leachate: 

• 5 soil samples tested for a generic leachate suite (arsenic, cadmium, chromium, 
copper, lead, mercury, nickel, selenium, zinc, sulphate, boron, dree cyanide, and 
sulphide). 

• 3 soil samples tested for leachable speciated TPHs (7 band). 

• 2 soil samples tested for leachable speciated PAHs (USEPA 16). 

 The following areas of contamination were identified for the site in the Phase 2 Ground 
Investigation Report: 

• Elevated concentrations of arsenic and nickel were recorded in the made ground 
across the whole site, posing a risk to human health based on a ‘residential without 
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plant uptake end use’. An isolated hotspot of lead was also recorded in the made 
ground around BH1. 

• Elevated concentrations of TPH ‘fuel’ contamination were recorded in BH1, BH2, 
WS7, and WS8, while visual and olfactory evidence of hydrocarbon contamination 
was also noted in WS6. 

• Elevated levels of PAH contamination were recorded within the made ground at the 
locations of BH1 and BH2, while elevated levels of SVOC contamination were noted 
at the locations of BH1, WS1, WS8, and WS10. 

• From the results of the leachability testing, elevated leachable levels of arsenic and 
nickel were also recorded within the made ground below the site, while leachable 
levels of TPH (C12-C35) and PAH contamination were recorded at the locations of 
BH1, BH2, and WS8, which represent a potential risk to controlled waters and off-
site migration.  

 A summary of the chemical tests scheduled as part of the Supplementary Ground 
Contamination & Remediation Strategy Report is shown below: 

Soils: 

• 4 soil samples tested for speciated TPH (8 band). 

• 4 soil samples tested for speciated PAH (USEPA 16). 

Groundwater: 

• 8 water samples tested for select generic analytes (arsenic and nickel). 

• 8 water samples tested for speciated TPH (8 band). 

• 8 water samples tested for speciated PAH (USEPA 16). 

• 2 water samples targeted for TPH Equivalent Carbon Bandings (Aliphatic / Aromatic 
Split). 

 The results of the supplementary contamination screening were combined with the results 
from the initial investigation and used to update the Level 1 GQRA for Human Health and 
Controlled Waters for the whole the site and complete a Level 2 Detailed Quantitative 
Controlled Waters Risk Assessment as part of the Remediation Strategy. 

 However, for the purposes of this review of the intrusive investigative works undertaken at 
the site, JNP Group have taken the results of the chemical testing scheduled by ARC 
Environmental and compared them with the C4SL and the LQM S4UL values for a ‘residential 
without plant uptake end use’. These comparisons are summarised in the following tables. 

 Total Organic Carbon (TOC) tests were undertaken on 15 soil samples from the site. TOCs of 
between 0.9% and 6.5% were recorded; therefore, a SOM of 1% is applicable to the soils 
across the site. 
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 Interpretation – Groundwater Chemistry 

 There were no exceedances of the DWS or EQS recorded for the groundwater samples. 

 Soil Leachate and Groundwater Results Summary 

 Based on the soil leachate testing and generic assessment undertaken, JNP Group considers 
there to be a significant risk to human and ecological receptors from leachable 
concentrations of arsenic and nickel in the made ground around WS2, WS8, and WS9. 

 The groundwater tests did not indicate that there is a risk to human or ecological receptors 
from arsenic or nickel dissolved in the groundwater around SH01, SH02, SH03, SH05, SH07, 
SH08, TP01, or TP03. 

 Based on the soil leachate and groundwater assessment undertaken JNP Group consider 
there to be a significant risk to controlled waters from leachable concentrations of arsenic 
and nickel in the made ground around WS2, WS8, and WS9. 

 Conclusions on Land Quality made by ARC Environmental Ltd in the Phase 2 Ground 
Investigation Report 

 Based on the soil chemical results the following conclusions were made by ARC 
Environmental:  

• ‘From the results of the contamination screening, carried out as part of the Level 1 
Risk Assessment (Section 7.0), it can be seen that elevated levels of generic Arsenic 
and Nickel contamination have been recorded within the made ground below the 
whole of the site, which represents a potential risk to the proposed end users.  In 
addition, an isolated ‘hotspot’ of generic Lead contamination has been recorded 
within the made ground around the location of BH1.’ 

• ‘When considering the results of the targeted ‘organic’ screening, from both visual / 
olfactory evidence (i.e. a ‘strong’ hydrocarbon odour noted within WS6) and 
subsequent ‘organic’ screening carried out, elevated levels of TPH ‘fuel’ 
contamination (carbon bandings C16-C21 & C21-C35) were recorded at the locations 
of BH1, BH2, WS6, WS7 & WS8, which represent a potential risk to human health.’ 

• ‘In addition, elevated levels of ‘organic’ PAH contamination were recorded within the 
made ground around the locations of BH1 and BH2, whilst elevated levels of semi-
volatile ‘organic’ contamination (N-Nitrosodimethylamine, Hexachlorobenzene, 
Pentachlorophenol and Bis(2-ethylhexyl)phthalate (SVOC’s)), were recorded around 
the locations of BH1, WS1, WS8 & WS10, which also represent a potential risk to 
human health.’ 

• ‘When considering the potential risk to controlled waters, from the results of the 
targeted leachate screening, it can be seen that elevated levels of leachable generic 
Arsenic and Nickel have been recorded below areas of the site, which are considered 
to represent a potential risk.  In addition, leachable levels of ‘organic’ TPH (C12-C35) 
and PAH contamination, have been recorded around the locations of BH1, BH2 & 
WS8, which also represent a risk.’ 

• ‘When contemplating the potential sources of this contamination, whilst the elevated 
levels of generic (Arsenic and Nickel) and ‘organic’ SVOC contamination are felt to be 
attributable to previous site usage (i.e. mill, laundry and sheet metal works), the 
elevated levels of ‘organic’ hydrocarbon contamination (i.e. TPH and PAH) were 
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recorded within close proximity to the underground interceptor tank on site.  
Therefore, these levels could potentially be representative of residual hydrocarbon 
contamination, contained within the soils surrounding this area, which are 
subsequently gradually impacted the adjacent surrounding soils.’ 

• ‘Alternatively, these levels could also potentially be representative of residual 
hydrocarbon contamination originating from below the former depot on site, as 
anecdotal evidence suggests the building was previously utilised for vehicle 
maintenance (Phase 1: DTS), and an in-filled maintenance bay is recorded within the 
building across this area of the site.’ 

• ‘It is therefore recommended that, as the elevated hydrocarbon contamination could 
potentially originate from two sources (i.e. from below the existing building on site or 
the underground interceptor tank), further exploratory works be undertaken across 
this area of the site, to assess the nature of the potential source/s and determine the 
extent of the hydrocarbon contamination. This additional work should be undertaken 
upon completion of the demolition works and slab lift.’ 

 Conclusions on Land Quality made by ARC Environmental Ltd in the Supplementary Ground 
Contamination Report & Remediation Strategy 

 Based on the soil chemical results the following conclusions were made by ARC 
Environmental:  

Level 1 Human Health Risk Assessment: 

• ‘The maximum concentration (CM) and statistical upper confidence limit values 
(UCL0.95) for Arsenic, Chromium, Lead and Nickel exceed the chosen critical 
concentration values (CC) for this site.’ 

• ‘None of the remaining CM or UCL0.95 values exceed the chosen CC values for this 
site.’ 

• ‘The maximum concentration for Lead is recorded as an outlier and as such is 
considered to represent a statistical ‘hot spot’ at the location of BH1. This is confirmed 
by further statistical analysis, as the removal of this value from the statistical analysis 
sheet results in the statistical upper confidence limit value (UCL0.95) falling below the 
chosen critical concentration value (CC) for this site.’ 

• ‘When considering these results it can be seen that an elevated levels of Arsenic, 
Chromium and Nickel have been identified within the made ground below the site as 
a whole, whilst an elevated ‘hotspot’ of Lead has been recorded at the location of 
BH01, which are considered to represent a potential risk to human health (i.e. 
proposed end users). Subsequently, delineation (further sampling and screening), 
removal, protection measures and/or detailed quantitative risk assessment (DQRA) 
will be necessary across this area of the site in order to protect end users in the 
future.’ 

• ‘The maximum concentrations (CM) and statistical upper confidence limit values 
(UCL0.95) for Phenanthrene, Benzo(a)anthracene, Benzo(b)fluoranthene, 
Benzo(k)fluoranthene, Benzo(a)pyrene, Indeno(123cd)pyrene and 
Dibenz(ah)anthracene exceed the chosen critical concentration values (CC) for this 
site.’ 

• ‘None of the CM or UCL0.95 values for any of the remaining Polycyclic Aromatic 
Hydrocarbons (PAH) analytes exceed the chosen CC values for this site.’ 
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• ‘The CM values for Benzo(a)anthracene, Benzo(b)fluoranthene, 
Benzo(k)fluoranthene, Benzo(a)pyrene, Indeno(123cd)pyrene and 
Dibenz(ah)anthracene represent statistical ‘hot spots’ at the location of BH1.’ 

• ‘The CM value for Phenanthrene does not represent a statistical ‘hot spot’. However, 
following further assessment it can be seen that the levels recorded at the locations 
of BH1 and BH2 clearly indicate that more than one soil population exists within the 
dataset, and as such these levels are felt to be representative of a larger ‘hotspot’ 
contained below the central site area.’ 

• ‘From these results, it can be seen that elevated levels of Phenanthrene 
contamination have been recorded within the made ground materials below the 
central site area, which are considered to represent a risk to human health (i.e. the 
proposed end users), whilst an isolated ‘hotspot’ of Polycyclic Aromatic Hydrocarbon 
(PAH) contamination has been identified at the location of BH1.’ 

• ‘The CM values for the carbon number bandings C16-C21 & C21-C35 exceed the 
chosen CT values for this site, with three of the twelve samples for each banding 
exceeding the CC value.’ 

• ‘The CM values for the remaining TPH carbon number bandings do not exceed the 
chosen CC values for this site.’ 

• ‘The results of the TPH screening have identified the presence of petroleum 
hydrocarbon contamination below the site that represents a potential risk to the end 
users, with elevated levels being recorded at the locations of BH1, BH2 and WS8. 
Olfactory evidence of hydrocarbon contamination (i.e. a ‘strong’ hydrocarbon odour) 
was also identified at the location of WS06 which is considered to represent a 
potential risk to human health.’ 

• ‘The CM values for N-Nitrosodimethylamine, Hexachlorobenzene & 
Pentachlorophenol (SVOC’s) exceed the chosen CC values for this site, with four of 
the eight samples for N-Nitrosodimethylamine exceeding the CC value.’ 

• ‘The CM values for the remaining SVOC and VOC analytes screened (excluding the 16 
USEPA PAH’s) do not exceed the chosen CC values for this site.’ 

• ‘From these results, it can be seen that elevated levels of N-Nitrosodimethylamine 
contamination have been recorded within the made ground materials below the 
majority of the site, which are considered to represent a risk to human health (i.e. the 
proposed end users), whilst an isolated area of Hexachlorobenzene & 
Pentachlorophenol contamination has been identified at the location of BH1.’ 

Level 1 Controlled Waters Risk Assessment (Leachate): 

• ‘The maximum concentrations (CM) for Arsenic and Nickel exceed the chosen CC 
values for this site.’ 

• ‘The CM values for the 11 no. of the 16 USEPA Polycyclic Aromatic Hydrocarbons 
(PAH) exceed the chosen CC values for the site.’ 

• ‘The CM values for the TPH equivalent carbon number bandings C12-C16, C16-C21 & 
C21-C35 exceed the chosen CC values for this site.’ 

• ‘When considering these results, it can be seen that elevated levels of leachable 
generic and hydrocarbon contamination (TPH & PAH) have been identified for this 
site, which represent a potential risk to controlled waters.’  

Level 2 Controlled Waters Risk Assessment (Groundwater): 
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• ‘The Maximum Concentration (CM) values for Arsenic of Nickel do not exceed the 
chosen CC values for this site.’ 

• ‘None of the CM values for the PAH analytes screened exceed the CC values chosen 
for this site.’ 

• ‘The CM value for the TPH Aliphatic carbon banding EC16-EC35 marginally exceeds 
the chosen CC values for this site at the locations of BH07 and TP01.’ 

• ‘None of the CM values for the remaining TPH equivalent carbon number bandings 
screened exceed the chosen CC values for this site.’ 

• ‘From the results it can be seen that generally negligible levels of Nickel, Arsenic, PAH 
and TPH contamination have been identified within the groundwater samples 
screened from across the site, signifying that the levels of contaminants recorded 
during the Level 1 controlled waters risk assessment (leachate) are not sufficiently 
mobile to represent a significant risk to controlled waters.  These results suggest that 
although the soils contain theoretical leachable contaminants, there have not 
impacted the shallow groundwater below the site.’ 

• ‘Subsequently, from the results of this Level 2 Controlled Waters Risk Assessment it 
can be seen that all of the concentrations of Arsenic, Nickel, PAH and TPH 
contamination are anticipated to reduce to negligible levels before any potential off-
site migration, and as such there is no significant risk is anticipated to potentially 
sensitive receptors, i.e. the adjacent watercourse (River Holme) or the wider Water 
Environment.’ 

 Land Quality Recommendations made by ARC Environmental Ltd. 

 Based on their land quality conclusions, ARC Environmental made the following 
recommendations regarding remediation in their Phase 2 Ground Investigation Report: 

• ‘Therefore, due to the relatively sensitive nature of the site (i.e. residential 
development located within a moderate to highly sensitive environmental setting), 
the simplest form of remediation would be to remove the underground interceptor 
tank and subsequently delineate and remove all hydrocarbon (i.e. TPH’s & PAH’s) 
impacted material across this area of the site to a suitably licensed landfill.’ 

• ‘Upon completion of this work, in order to protect the future end users from the 
remaining elevated levels of contamination, a suitably engineered clean cover system 
should then be implemented across the site, within all areas of soft landscaping (i.e. 
gardens, grassed verges, etc).’ 

 Based on their land quality conclusions, ARC Environmental made the following 
recommendations regarding remediation in their Supplementary Ground Contamination 
Report & Remediation Strategy: 

• ‘When considering the nature of ground contamination present on this site, it can be 
seen that whilst the removal of the interceptor tank and infilled service pit would likely 
remove the existing source of Total Petroleum Hydrocarbon (TPH) contamination off-
site, elevated levels of generic and SVOC contamination have been identified within the 
made ground across the site as a whole which represent a risk to human health.’ 

• ‘Taking into account the above, whilst the removal of all contaminated materials from 
this site would completely remove any future risk, this option is considered to be the 
least practical and environmentally friendly (as well as being the least ‘cost effective’ 
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solution). Ideally, where possible, the removal of contaminated materials from site as a 
waste should be kept to a minimum, in order to avoid utilising limited landfill space, 
particularly when suitable alternatives are possible.’ 

• ‘When considering the nature of the proposed development (i.e. retirement complex), 
combined with the variation in site levels, the most appropriate remediation technique 
for this site is felt to be the use of a combination of different barrier systems to 
effectively ‘break’ the pollutant linkage to the various receptors and therefore remove 
any future risk.’ 

• ‘When considering the volatile hydrocarbons and organic compounds identified within 
the made ground below the site (i.e. Phenanthrene (PAH’s) and N-
Nitrosodimethylamine, Hexachlorobenzene & Pentachlorophenol (SVOC’s)), the 
incorporation of a suitable hydrocarbon vapour barrier is recommended within all new 
structures to protect the end users from internal inhalation.’ 

• ‘Combining the vapour barrier with a suitable clean cover system within all areas of soft 
landscaping (areas of hardcover will act as an adequate barrier) situated at ground level, 
will also provide the necessary level of protection to the end users.’ 

• ‘From the proposed site development plan (attached within Appendix I), the 
development is shown to potentially incorporate a separate raised walkway and 
communal garden area, situated above the proposed car parking area.  Providing the 
materials utilised for this feature do not come into contact with the made ground/fill 
materials on this site there will be no requirement for a clean cover system across this 
area.’ 

• ‘At this stage, and following the results of the Level 1 and Level 2 Controlled Waters risk 
assessment, no significant risk is anticipated to controlled waters or adjacent sites 
associated with the levels of contaminants identified on this site, and as such no further 
remedial measures, removal or DQRA are considered necessary.’ 

• ‘At this stage it is considered that the following items need to be addressed within the 
development area: 

- “Watching Brief” during slab lift and removal of the existing interceptor tank, 
including associated infrastructure (i.e. pipelines, etc) and infilled service pit, to 
confirm the absence of further ‘unforeseen’ hydrocarbon contamination. 

- Implementation of hydrocarbon vapour barrier within the proposed development. 

- Provision of an estimated 600mm clean cover on all landscaped areas of the site.’ 

 Geotechnical Recommendations made by ARC Environmental Ltd. 

 Based on their geotechnical test results, ARC Environmental made the following foundation 
recommendation:  

• ‘Variable made ground and drift deposits have been recorded across the site. In 
addition, the proposed development potentially involves the removal of a large 
proportion of made ground and drift off site, thereby potentially reducing existing site 
levels by c.5m within areas. If this were to occur, dependent upon the degree of material 
to be removed, the use of conventional footings (i.e. strip or pad) could potentially prove 
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to be a viable option, based within the solid geology deposits, where a maximum 
allowable bearing pressure of 300 kN/m2 is available.’ 

• ‘This option could however potentially involve the utilisation of mass trench fill, and the 
‘breaking’ out of the solid geology deposits, across areas of the site.’ 

• ‘Alternatively, if proposed finished floor levels are significantly different, the utilisation 
of short piles, based within the underlying solid geology deposits, could also prove to be 
a viable option, and further comments regarding alternative foundation options could 
be provided upon receipt of a definitive proposed site layout plan.’ 
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 UK CONTAMINATED LAND LEGISLATIVE FRAMEWORK  

 General 

 Given that the site is being assessed with the potential for future development, the most 
applicable appraisal relates to the requirements of the Planning Regime as described in the 
National Planning Policy Framework.  

 To proceed with an assessment of contamination issues it is essential that there is compliance 
with UK guidance as detailed in the on-line Land contamination: risk management (LCRM) 
guidance produced by the Environment Agency (June 2019). This can be found on the UK 
government website: https://www.gov.uk/guidance/land-contamination-how-to-manage-
the-risks. 

 Part IIA of the Environmental Protection Act, 1990, which was enacted by Section 57 of the 
Environment Act 1995, and the associated Contaminated Land (England) Regulations 2000 
(SI 2000/227), was introduced on 1 April 2000. It created a new statutory regime for the 
identification and remediation of land where contamination poses an unacceptable risk to 
human health and the environment. The guidance was subject to a review by DEFRA in 2012, 
and a revision was published. 

 Part IIA provides a statutory definition of contaminated land:  

 “any land which appears to the Local Authority in whose area it is situated to be in such a 
condition by reason of substances in, on or under the land, that significant harm is being 
caused, or that there is a significant possibility of significant harm being caused, or that 
pollution of controlled waters is being or is likely to be caused”. 

 Controlled waters are all groundwaters, inland surface waters, and estuarine and coastal 
waters. 

 To determine whether land falls under the Part IIA definition of contaminated land, the site 
should be evaluated in the context of a risk-based framework. The assessment of 
contaminated land is typically a two-phase process, which is initially based on a qualitative 
assessment of the likelihood of complete pollution linkages, with a quantitative element that 
seeks to determine the degree and the significance of the harm.  Land is only defined as 
‘Contaminated Land’ if a “significant pollutant linkage” is present.  

 A pollutant linkage must comprise the following: 

• Source - a contaminant at a concentration capable of causing adverse health or 
environmental effects. 

• Receptor - there must be a receptor (e.g. human, controlled waters, ecological, or 
property) present, which may be at risk of harm or impact from the source.  

• Pathway - there must be an exposure pathway through which the receptor encounters 
the contamination source. 

 Each of these elements can exist independently, but they create risk only when they are 
linked together, so that a particular contaminant affects a particular receptor, through a 
particular pathway.  

 The responsible authority then needs to consider whether the identified pollution linkage: 
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 CONCEPTUAL SITE MODEL AND PRELIMINARY RISK ASSESSMENT 

 General 

 This section uses information from field observations and all the data sources presented 
herein to provide a conceptual model and qualitative assessment of the potential risks posed 
to human health and environmental receptors from potential on-site and off-site sources of 
contamination. The assessment is presented as a ‘source-pathway-receptor’ model in 
accordance with Part IIA of the Environmental Protection Act 1990. 

 The conceptual site model has been developed assuming that the site will be redeveloped 
for residential housing without private gardens. 

 Potential Sources of Contamination 

 Potential On-Site Sources of Contamination 

• The site was occupied by Prickleden Mill – a woollen mill prior to the earliest available 
maps (1888). Subsequently, the site was occupied by a laundry, sheet metal works, and 
a depot.  

• Heavy metals, hydrocarbons, VOCs, SVOCs, and soil gas associated with limited made 
ground materials may be present as a result of previous phases of development 
including imported and site generated fill materials. 

• In accordance with C733 guidance, any structure built, refurbished, or modified during 
the Twentieth Century has the potential to contain asbestos containing materials (ACM). 
In addition, any demolition material either stockpiled or used as backfill on site also has 
the potential to contain asbestos containing materials (intact or broken up).  

• Drainage runs including gullies are a potential source of contaminated material such as 
hydrocarbons and heavy metals. 

 Potential Off-Site Sources of Contamination 

• There are several commercial and industrial developments around the site, including 
several other historic mills located on the River Holme upstream of the site. These are 
potential sources of heavy metals, hydrocarbons, VOCs, and SVOCs. 

• Two mill ponds 300m south-west of the site were infilled around 2001. The backfill 
material used was likely inert commercial waste. Due to the type of fill material used, 
and the distance from the infilled ponds to the site, ground gas from these infilled ponds 
is not considered to pose a significant risk to the proposed development.  

 Receptors 

 The site is to be redeveloped for residential housing without private gardens. In addition, the 
site overlies two Secondary-A Aquifers (Alluvium and Millstone Grit Group). The primary 
receptors, considered to be potentially at risk from any identified contamination are as 
follows: 

Human Health 

• Construction workers during the redevelopment phase. 

• Residential end users. 
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Controlled Waters 

• The Alluvium and Millstone Grit Group beneath the site are classified as Secondary-A 
Aquifers. There are no SPZs within 500m of the site. There is a groundwater abstraction 
524m east of the site, and a surface water abstraction 660m east of the site from the 
River Holme. 

• The nearest controlled surface water is the River Holme, which flows through the site.  

Ecological 

• The site is not located within an environmentally designated sensitive area. 

• Given the site setting sensitive species are considered unlikely to be present at the site 
(subject to any ecological survey undertaken). 

Property / Infrastructure  

• Concrete vulnerability to aggressive ground conditions. 

• Build-up of gases with potential for explosion. 

• Water supply pipework. 

 Pathways  

 Potential contaminant migration pathways considered relevant to the site are: 

Human Health  

• Ingestion of contaminated soils and dust particles. 

• Direct physical contact with near surface soils and contaminated dust particles. 

• Inhalation of wind-blown contaminated dust. 

• Inhalation of vapours and gases, migrating vertically into the atmosphere. 

• Inhalation of vapours and gases, migrating vertically into buildings and confined spaces. 

• Consumption of contaminated potable water. 

Controlled Waters  

• Leaching of contaminants in made ground / natural ground into groundwater. 

• Lateral migration of contaminated groundwater into the River Holme. 

• Vertical migration of contaminated shallow groundwater impacting deeper 
groundwater in the aquifer sequence. 

• Run-off of site-derived contamination into the River Holme during construction.  

Ecological 

• Migration of contamination through groundwater and subsequent uptake by plant 
roots. 

• Direct contact between ecological receptors and contaminated surface water. 

• Direct contact between ecological receptors and contaminated soils. 
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 CONCLUSIONS OF DESK STUDY 

 Conclusions 

 The desk-based research has identified that:  

• The geological succession below the site comprises Alluvium overlying the Millstone Grit 
Group. 

• It identifies that the site has had potentially contaminative uses as a woollen mill, 
laundry, sheet metal works, and depot. 

Potential On-Site Sources of Contamination 

• The site was occupied by Prickleden Mill – a woollen mill prior to the earliest available 
maps (1888). Subsequently, the site was occupied by a laundry, sheet metal works, and 
a depot.  

• Heavy metals, hydrocarbons, VOCs, SVOCs, and soil gas associated with limited made 
ground materials may be present as a result of previous phases of development 
including imported and site generated fill materials. 

• In accordance with C733 guidance, any structure built, refurbished, or modified during 
the Twentieth Century has the potential to contain asbestos containing materials (ACM). 
In addition, any demolition material either stockpiled or used as backfill on site also has 
the potential to contain asbestos containing materials (intact or broken up).  

• Drainage runs including gullies are a potential source of contaminated material such as 
hydrocarbons and heavy metals. 

Potential Off-Site Sources of Contamination 

• There are several commercial and industrial developments around the site, including 
several other historic mills located on the River Holme upstream of the site. These are 
potential sources of heavy metals, hydrocarbons, VOCs, and SVOCs. 

• Two mill ponds 300m south-west of the site were infilled around 2001. The backfill 
material used was likely inert commercial waste. Due to the type of fill material used, 
and the distance from the infilled ponds to the site, ground gas from these infilled ponds 
is not considered to pose a significant risk to the proposed development.  

 Radon protection measures are not required. 

 The site is at low to high risk of fluvial flooding, and very low to medium risk of surface water 
flooding. 

 Based on information contained within desk study and from the previous investigations 
undertaken by ARC Environmental, it is the opinion of JNP Group that the potential site 
conditions provide a MEDIUM environmental risk and hence further investigation, and 
assessment may be required. 
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INTRODUCTION 

This report is confidential and has been prepared solely for the benefit of the client and those parties 
with whom a warranty agreement has been executed, or with whom an assignment has been agreed. 
Should any third party wish to use or rely upon the contents of the report, written approval must be 
sought from JNP Group; a charge may be levied against such approval. JNP Group accepts no 
responsibility or liability for the consequences of this document being used for any purpose or project 
other than for which it was commissioned, and: this document to any third party with whom and 
agreement has not been executed. 

Any comments given within this report are based on the understanding that the proposed works to 
be undertaken will be as described in the introduction and the information referred to and provided 
by others and will be assumed to be correct and will not have been checked by JNP Group and JNP 
Group will not accept any liability or responsibility for any inaccuracy in such information.  

Any deviation from the recommendations or conclusions contained in this report should be referred 
to JNP Group in writing for comment and JNP Group reserve the right to reconsider their 
recommendations and conclusions contained within. JNP Group will not accept any liability or 
responsibility for any changes or deviations from the recommendations noted in this report without 
prior consultation and our full approval. 

The details contained within this report reflect the site conditions prevailing at the time of 
investigation. JNP Group warrants the accuracy of this report up to and including that date. Additional 
information, improved practice or changes in legislation may necessitate this report having to be 
reviewed in whole or in part after that date. If necessary, this report should be referred to JNP Group 
for re-assessment and, if necessary, re-appraisal. 

This report is only valid when used in its entirety. Any information or advice included in the report 
should not be relied upon until considered in the context of the whole report. Whilst this report and 
the opinion made herein are correct to the best of JNP Group’ belief, JNP Group cannot guarantee 
the accuracy or completeness of any information provided by third parties. 

The report represents the finding and opinions of experience geotechnical and geo-environmental 
engineers. JNP Group does not provide legal advice and the advice of lawyers may also be required. 

It should be noted that the following were not included as part of the agreed scope of works with the 
client: detailed ecological surveys and assessment; intrusive investigation; groundwater monitoring 
and sampling; geotechnical requirements etc. 

JNP Group has provided advice and made recommendations based on the findings of the work 
undertaken, however this is subject to the approval / acceptance by the relevant Regulatory 
Authorities. 

Objectives 

The work undertaken to provide the basis of this report comprised a study of available documented 
information from a variety of sources (including the Client), together with (where appropriate) a brief 
walk over inspection of the site. The opinions given in this report have been dictated by the finite data 
on which they are based and are relevant only to the purpose for which the report was commissioned. 
The information reviewed should not be considered exhaustive and has been accepted in good faith 
as providing true and representative data pertaining to site conditions. Should additional information 
become available which may affect the opinions expressed in this report, JNP Group reserves the right 
to review such information and, if warranted, to modify the opinions accordingly.  It should be noted 
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that any risks identified in this report are perceived risks based on the information reviewed; actual 
risks can only be assessed following a physical investigation of the site. 
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Date

Test
Result

Hours

Type
No

Time Depth

STRATASAMPLES & TESTS



3.00-3.45

SPT5.00-5.24

N=44SPT4.00-4.45

N=14SPT
B

N=1SPT2.00-2.45
B2.00-2.45

N=1SPT1.00-1.45

3.00-3.45
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Dia. mmDepth
Casing From

118/240mm

B

Depth
LegendW

at
er

Depth

To

150
150

4.50
4.50

(1.14)

(0.90)

B (2.10)

146.21

5.24

4.10

3.20

2.10

3.00

(1.10)

MADE GROUND - Very soft gravelly clay.  Gravel contains sandstone,
ash and brick.

Water
Dpt

0.00-1.00

Borehole complete at 5.24m.

Weathered SANDSTONE.

148.21
Very soft black very sandy gravelly slightly organic CLAY.

147.11

00.00
00.00

4.50
5.24

15-10-07
16-10-07

145.07

1.00-1.45

Medium dense grey coarse grained SAND, with sandstone cobbles.

Land off Woodhead Road, Holmfirth

Conroy Brook
(Developments) Ltd Cable Percussion

All dimensions in metres
Scale 1:37.5

07-028

BH2

Contractor

Project

Job No

In
st

ru
m

en
t/

B
ac

kf
ill

150.31

Arc Environmental Limited
The Rivergreen Centre
Aykley Heads
Durham
DH1 5TS

Ground Level (m)15-10-07
16-10-07 E 979.2   N 2,950.8

Method/
Plant Used

Client

GENERAL
REMARKS

JS
Logged By

Date

WATER: Strike at 3.00m.
Water dropped to 2.30m
after 20mins.

Sheet

G
eo

lo
gy

Water Added

Reduced
Level

Co-Ordinates ()

(Thick-
ness)

BOREHOLE No

Hours From To
ChisellingBoring Progress and Water Observations

DESCRIPTION

Date

Test
Result

1  of  1

Type
No

Time Depth

SAMPLES & TESTS STRATA

BOREHOLE LOG



SPT

SPT3.00-3.45
B3.00-3.30

N=1SPT2.00-2.45
B

Casing

N=1

B

1.00-1.45
B1.00-2.00

B0.50-1.00

B0.00-0.50

2.00-3.00

A
G
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H

  0
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To

Depth
LegendW

at
er

N=1

3.30-4.00

N=62SPT4.00-4.45

Depth

(0.35)

(0.80)

(0.30)

(2.00)

(0.80)

4.45

4.10

3.30

3.00

1.00

0.20

From

Borehole complete at 4.45m.

Weak dark grey brown MUDSTONE.

Grey brown clayey sandy GRAVEL.

Very soft brown sandy CLAY.

MADE GROUND - Very soft dark brown sandy clay, with sandstone
gravels and cobbles.

MADE GROUND - Loose dark brown clayey sandy gravel.  Gravel
contains sandstone and brick.

MADE GROUND - Overgrown grass over dark black brown ash
gravel.

145.59

145.94

146.74

147.04

149.04

149.84

Contractor

All dimensions in metres
Scale 1:37.5

150.0407-028

Conroy Brook
(Developments) Ltd

GENERAL
REMARKS

Project

Job No Co-Ordinates ()

In
st

ru
m

en
t/

B
ac

kf
ill

Depth

Land off Woodhead Road, Holmfirth

Logged By

Arc Environmental Limited
The Rivergreen Centre
Aykley Heads
Durham
DH1 5TS

Ground Level (m)

17-10-07 E 1,000.1   N 2,925.5

Method/
Plant Used

Client
Windowless Sampling

Date

WATER: Strike at 3.30m.
Water standing at 2.710m
upon completion.

Sheet

WS1

SWWS

Date

BOREHOLE No

G
eo

lo
gy

Hours From To
Water AddedChisellingBoring Progress and Water Observations

DESCRIPTIONTest
Result

1  of  1

Water
DptDia. mm

Type
No

Time Depth

SAMPLES & TESTS STRATA

BOREHOLE LOG

(Thick-
ness)

Reduced
Level



N=9

Water
Dpt

SPT2.75-3.20

N=15SPT2.00-2.45
B2.00-2.75

1.40-2.00

CPT1.00-1.45
B1.00-1.40

B0.80-1.00

B0.50-0.80

B
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Depth
Casing From To

N=41

Depth
LegendW

at
er

Depth

(0.45)

(1.45)

(0.50)

(0.50)

B

147.19

3.20

2.75

1.30

0.80

0.30
(0.30)

MADE GROUND - Overgrown grass over dark brown brick gravel.

Borehole complete at 3.20m.

Very weak dark grey MUDSTONE, highly weathered.

Medium dense grey brown clayey sandy GRAVEL.  Gravel consists of
sandstone.

MADE GROUND - Brick and sandstone gravel.
147.69

144.79

145.24

146.69

0.00-0.50

Loose green grey brown silty SAND.

Land off Woodhead Road, Holmfirth

Conroy Brook
(Developments) Ltd Windowless Sampling

All dimensions in metres
Scale 1:37.5

07-028

WS10

Contractor

Project

Job No

Dia. mm

In
st

ru
m

en
t/

B
ac

kf
ill

147.99

Arc Environmental Limited
The Rivergreen Centre
Aykley Heads
Durham
DH1 5TS

Ground Level (m)

16-10-07 E 1,008.7   N 2,953.4

Method/
Plant Used

Client

GENERAL
REMARKS

SWWS
Logged By

Date

WATER: Strike at 1.50m.
Water standing at 1.58m
upon completion.

Sheet

G
eo

lo
gy

BOREHOLE No

Co-Ordinates ()

(Thick-
ness)

1  of  1

Test
Result DESCRIPTION

Hours From To
Water AddedChisellingBoring Progress and Water Observations

Date

Type
No

Time Depth

STRATA

BOREHOLE LOG

Reduced
Level

SAMPLES & TESTS



2.00-2.50

SPT3.00-3.45
B3.00-3.50

B2.50-3.00

N=22CPT

B

B

B

B1.60-2.00

N=6SPT1.00-1.45
B1.00-1.60

B

Depth

2.00-2.45

Casing
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From

Depth
Legend

N=21

Depth

3.50-4.00

N=21SPT4.00-4.45

0.40-0.80

W
at

er

(1.45)

(1.40)

(0.80)

0.80-1.00

(0.40)

146.35

4.45

3.00

1.60

0.80

0.40

(0.40)
MADE GROUND - Sandstone cobbles.

B0.00-0.40

Borehole complete at 4.45m.

Medium dense grey brown clayey sandy GRAVEL.  Gravel consists of
sandstone.

147.55

MADE GROUND - Soft dark grey sandy slightly gravelly SILT.
Gravel consists of sandstone, ash and brick.

147.15

MADE GROUND - Rough grass over dark brown sandy gravel, with
sandstone cobbles.

143.50

144.95

Medium dense clayey sandy GRAVEL.  Gravel consists of sandstone.

Windowless Sampling
All dimensions in metres

Scale 1:37.5

147.95

Land off Woodhead Road, Holmfirth

Contractor

Project

Job No Co-Ordinates ()

In
st

ru
m

en
t/

B
ac

kf
ill

ToDia. mm

07-028

Logged By

Arc Environmental Limited
The Rivergreen Centre
Aykley Heads
Durham
DH1 5TS

Ground Level (m)

16-10-07 E 1,016.2   N 2,958.9

Method/
Plant Used

Client Conroy Brook
(Developments) Ltd

GENERAL
REMARKS

Date

WATER: Strike at 1.50m.
Water standing at 3.00m
upon completion.

Sheet

WS11

SWWS

DESCRIPTION

BOREHOLE No

G
eo

lo
gy

Hours From To
Water AddedChiselling

Date

Test
Result

1  of  1

Water
Dpt

Boring Progress and Water Observations

Type
No

Time Depth

SAMPLES & TESTS STRATA

(Thick-
ness)

BOREHOLE LOG

Reduced
Level



B

3.00-3.65

N=14SPT2.00-2.45

B1.50-2.00

N=7SPT1.00-1.45
1.00-1.50

SPT

0.40-1.00

B0.00-0.40

B
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LegendDepth

B
3.00-3.45

N=75/265mmSPT3.65-3.92

N=36

Weak light brown SANDSTONE, highly weathered.

(0.60)

(2.00)

(0.50)

(0.40)

3.92
3 65

3.60

3.00

1.00

0 50

0.40

Depth

Weak dark grey MUDSTONE, highly weathered.

Dense dark grey brown clayey sandy GRAVEL.  Gravel consists of
sandstone.

Loose to medium dense orange brown clayey very sandy GRAVEL,
with cobbles.  Gravel consists of sandstone.

Soft orange brown sandy CLAY.
Soft green brown sandy CLAY.

MADE GROUND - Rough grass over dark brown sandy brick,
sandstone and ash gravel.

Borehole complete at 3.915m.
143.89
144 15

144.20

144.80

146.80

147 30

147.40

Project

147.8007-028

Land off Woodhead Road, Holmfirth

Windowless Sampling

Contractor

Conroy Brook
(Developments) Ltd

Job No Co-Ordinates ()

In
st

ru
m

en
t/

B
ac

kf
ill

G
eo

lo
gy

W
at

er

Logged By

Arc Environmental Limited
The Rivergreen Centre
Aykley Heads
Durham
DH1 5TS

Ground Level (m)

18-10-07 E 1,018.1   N 2,953.6

Method/
Plant Used

ClientAll dimensions in metres
Scale 1:37.5

Date

WATER: Strike at 1.00m.
Water standing at 1.70m
upon completion.

Sheet

WS12

GENERAL
REMARKS

SWWS

Boring Progress and Water Observations
From

Type
No

ToCasing
Water Added

Depth HoursDia. mm To

DESCRIPTION

Date

Test
Result

1  of  1

Water
Dpt

Chiselling
Time Depth

SAMPLES & TESTS STRATA

From

BOREHOLE LOG

Reduced
Level (Thick-

ness)

BOREHOLE No



1.00-1.45
B1.00-1.70

B0.70-1.00

B0.20-0.70

1.70-2.00

Borehole complete at 5.05m.

Dark grey MUDSTONE, Highly weathered.

Medium dense grey brown clayey sandy GRAVEL.

Very soft green grey sandy SILT.

Very soft black sandy slightly gravelly organic CLAY, of intermediate
plasticity.

Very soft orange brown sandy slightly gravelly CLAY.  Gravel consists
of sandstone.

MADE GROUND - Yellow brown sandy gravel.  Gravel consists of
sandstone.

MADE GROUND - Black sandy gravel.  Gravel consists of ash,
sandstone and brick.

MADE GROUND - Brown sandy gravelly cobbles.  Cobbles consist of
sandstone.

B

N=31
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4.60-5.05

SPT4.00-4.45
B4.00-4.60

B3.50-4.00

N=12

SPT

3.00-3.45

N=2

3.00-3.50

B2.70-3.00

B2.30-2.70

N=1SPT2.00-2.45
B2.00-2.30

B

SPT

MADE GROUND - Tarmac.

(1.05)

(1.30)

(0.40)

(0.60)

(1.00)

(0.40)

5.05

4.00

2.70

2.30

1.70

0 70

0 60
0 20

0.10

0.05

148.46

SPT

145.11

146.16

147.86

MADE GROUND - Overgrown grass over loose yellow brown
sandstone gravel.

149 46

149 56
149 96

150.06

150.11

147.46

150.1607-028

Land off Woodhead Road, Holmfirth

Contractor

Project

Job No Co-Ordinates ()

In
st
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m

en
t/

B
ac

kf
ill

G
eo

lo
gy

Type
No

Time

N=22

SAMPLES & TESTS

Arc Environmental Limited
The Rivergreen Centre
Aykley Heads
Durham
DH1 5TS

Ground Level (m)

18-10-07 E 986.3   N 2,937.5

Method/
Plant Used

Client
SWWS

Logged By

STRATA

Date

WATER: Strike at 2.60m.
Water standing at 3.00m
upon completion.

Sheet

WS2

GENERAL
REMARKS

Conroy Brook
(Developments) Ltd Windowless Sampling

All dimensions in metres
Scale 1:37.5

CasingDepth Water
DptDepth From To

Depth
LegendW

at
er

Depth

Dia. mm

BOREHOLE LOG

Reduced
Level (Thick-

ness)

BOREHOLE No

From

1  of  1

To
Water AddedChisellingBoring Progress and Water Observations

DESCRIPTION

Date

Test
Result

Hours



2.30-2.75

CPT

N=75/245mmSPT

Depth

B

W
at

er

N=2SPT2.00-2.45
B2.00-2.30

B1.50-2.00

Test
Result

2.75-3.00

Casing
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Water
DptDepth

1.00-1.45

From To

Depth
Legend

Dia. mm

(0.80)

N=1

146.10

147.60

145.41

(1.50)

3.00

2.75

2.30

0.80

(0.45)

B1.00-1.50

B0.50-1.00

B0.00-0.50

145.65

1  of  1

Borehole complete at 2.995m.

Yellow brown fine to coarse grained SANDSTONE, highly weathered.

Dark grey clayey sandy GRAVEL.  Gravel consists of sandstone.

MADE GROUND - Very soft dark brown sandy clay, with coal
fragments.

MADE GROUND - Rough grass over dark brown sandy gravel, with
sandstone cobbles.  Gravel consists of ash, sandstone and brick.

148.40

GENERAL
REMARKS

Conroy Brook
(Developments) Ltd Windowless Sampling

All dimensions in metres
Scale 1:37.5

In
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t/

B
ac

kf
ill

Sheet
07-028

Land off Woodhead Road, Holmfirth

Contractor

Project

Date

Arc Environmental Limited
The Rivergreen Centre
Aykley Heads
Durham
DH1 5TS

Ground Level (m)

18-10-07 E 1,035.3   N 2,960.0

Method/
Plant Used

Client
SWWS

WS3

Logged By

Date

WATER: Strike at 2.00m.
Water standing at 2.00m
upon completion.

Co-Ordinates ()

Hours

Job No

BOREHOLE LOG

Reduced
Level (Thick-

ness) G
eo

lo
gy

BOREHOLE No

From To
Water AddedChisellingBoring Progress and Water Observations

DESCRIPTION

STRATA
Type
No

Time Depth

SAMPLES & TESTS



150.09

(2.90)

146.03
146.19

146.69
146.89

147.19

150.89

151.84

147 09

4.00-4.70

N=96/360mmSPT
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0/
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1 B

Grey silty SAND, with occasional decomposed rootlets.

B5.00-5.20
N=15SPT5.00-5.45

B

B

(0.80)

N=12SPT4.00-4.45

B3.50-4.00

B3.00-3.50

Grey brown silty slightly gravelly SAND.

Loose to medium dense grey brown clayey sandy GRAVEL (possible
made ground)  Gravel consists of mudstone.

Very soft brown sandy CLAY, with mudstone gravels (possible made
ground).

MADE GROUND - Dense light brown sandy gravel, with cobbles.
Gravel consists of sandstone.

MADE GROUND - Overgrown grass over loose black sandy gravel.

4.70-5.00

(0.50)

2.00-2.45

B1.50-2.00

B1.00-1.50
N=4CPT1.00-1.45

B0.50-1.00

N=13

0.10-0.50

2.00-2.50

Borehole complete at 5.86m.
Yellow brown fine to coarse grained SANDSTONE, highly weathered.

Medium dense yellow brown gravelly SAND.

Loose grey brown silty SAND.

B

5.00

(0.95)

5.86

SPT

5.20

5.50-5.86

4 80

4.70

1.80

1.00

0.05

N=8SPT3.00-3.45

B2.50-3.00

B

5.70

SAMPLES & TESTS

Co-Ordinates ()

In
st
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m
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t/

B
ac

kf
ill

G
eo

lo
gy

Type
No

SWWS

Depth

Project

STRATA

5.20-5.50

Client

Time

Windowless Sampling
Logged By

Date

WATER: Strike at 5.00m.
Water standing at 3.80m
upon completion.

Sheet

WS4

Conroy Brook
(Developments) Ltd

Job No

All dimensions in metres
Scale 1:37.5

151.8907-028

Land off Woodhead Road, Holmfirth

Contractor

GENERAL
REMARKS

Depth

Water
DptDia. mmDepth

Casing From To

LegendW
at

er

Depth

Arc Environmental Limited
The Rivergreen Centre
Aykley Heads
Durham
DH1 5TS

BOREHOLE No

Method/
Plant Used

E 970.2   N 2,957.2

BOREHOLE LOG

17-10-07
Ground Level (m)

Reduced
Level (Thick-

ness)

Hours From To
Water AddedChisellingBoring Progress and Water Observations

DESCRIPTION

Date

Test
Result

1  of  1



151.05

(2.15)

145.82

146.25

146.95
147.15

149.30

150.40

151.90

(0.43)

B

150.05

1.00-1.70
N=4
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1.00-1.45

0.50-1.00

B0.15-0.50

(0.75)

Borehole complete at 6.23m.

Yellow brown fine to coarse grained SANDSTONE, highly weathered.

Loose grey silty SAND, with occasional decomposed rootlets.
Firm to stiff dark orange brown sandy CLAY.

Medium dense dark grey mudstone GRAVEL.

Loose grey mudstone GRAVEL.

Soft brown sandy slightly gravelly CLAY.

Soft dark brown sandy CLAY.  Gravel consists of sandstone and coal.

MADE GROUND - Firm dark brown sandy gravelly clay.  Gravel
contains brick and tile.

MADE GROUND - Overgrown grass over brown sandstone gravel.

(0.70)

152.0507-028

Land off Woodhead Road, Holmfirth

Contractor

Project

Job No Co-Ordinates ()

In
st

ru
m

en
t/

B
ac

kf
ill

G
eo

lo
gy

Type
No

Time Depth

SAMPLES & TESTS STRATA

5.10

(0.35)

(0.65)

(0.85)

5.80

SPT

4.90

2.75

2.00

1.65

1.00

0.15

Conroy Brook
(Developments) Ltd Windowless Sampling

All dimensions in metres
Scale 1:43.75

6.23

1  of  1

B

BOREHOLE No

Hours From To
Water AddedChisellingBoring Progress and Water Observations

DESCRIPTIONReduced
Level

ToFromCasingDate Dia. mm

Test
Result

Water
DptDepth

Arc Environmental Limited
The Rivergreen Centre
Aykley Heads
Durham
DH1 5TS

Ground Level (m)

17-10-07 E 975.1   N 2,962.9

Method/
Plant Used

Client
SWWS

Logged By

(Thick-
ness)

GENERAL
REMARKS

BOREHOLE LOG

WS5

Sheet

WATER: Strike at 4.00m.
Water standing at 4.00m
upon completion.

Date

3.50-4.00

B5.50-6.00

B5.10-5.50
N=8SPT5.00-5.45

B4.90-5.10

B4.00-4.90
N=17SPT

CPT

B

B

2.00-2.45 SPT N=8
2.00-2.70

4.00-4.45

2.70-3.00

B

3.00-3.45 SPT N=29
3.00-3.50 B

N=75/230mm

B

Depth Legend
Depth

6.00-6.23

W
at

er

1.70-2.00



CPT

N=17SPT2.00-2.45
B2.00-2.50

B1.50-2.00

B
N=26

3.00-3.45

1.00-1.45
B0.90-1.10

B0.50-0.90

B0.10-0.50

Depth

1.10-1.50

Casing
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From

Depth
Legend

2.50-3.00

Depth

B

N=32SPT

W
at

er

(0.65)

(0.80)

(0.90)

(0.80)

148 20

3.45

2.80

2.00

1.10

0.90

0 10

Borehole complete at 3.45m.

Weak dark grey MUDSTONE.

Very weak dark grey MUDSTONE, highly weathered.

Medium dense dark grey clayey sandy GRAVEL, with decomposed
rootlets at the base.

MADE GROUND - Grey brown clayey sandy gravel, with concrete
fragments.

MADE GROUND - Grey black clayey sandy gravel, with sandstone
cobbles and 'strong' hydrocarbon odour and black staining.  Gravel
consists of sandstone.

MADE GROUND - Brown sandstone gravel.

144.85

145.50

146.30

147.20

147.40

Windowless Sampling
All dimensions in metres

Scale 1:37.5

148.30

Land off Woodhead Road, Holmfirth

Contractor

Project

Job No Co-Ordinates ()

In
st

ru
m

en
t/

B
ac

kf
ill

ToDia. mm

07-028

Logged By

Arc Environmental Limited
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147.79

145.77

146.49

N=23

147.24
Dark grey clayey sandy GRAVEL.  Gravel consists of sandstone
(possible made ground).
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(0.60)

(0.55)
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1.00-1.45
1.00-1.50

B0.85-1.00

B0.30-0.85

MADE GROUND - Sandstone and brick gravel.0.00-0.30

MADE GROUND - Compacted black brown slightly clayey gravel.
Gravel consists of ash and brick.

Borehole complete at 2.325m.

Brown SANDSTONE, highly weathered.

Grey brown SANDSTONE, highly weathered.
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2.00-2.50

B1.30-2.00

N=5SPT1.00-1.45
B1.00-1.30

B0.50-1.00

Very soft grey brown sandy organic CLAY, with organic plant remains
and a slight organic 'peaty' odour.

0.10-0.50

SPT

Borehole complete at 4.45m.

Yellow brown fine to coarse grained SANDSTONE, highly weathered.
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2.00-2.45

N=1SPT3.00-3.45
B3.00-3.50

B2.80-3.00

B2.50-2.80

N=4

MADE GROUND - Loose grey brown clayey sandy gravel, with
decomposed rootlets.

4.00-4.45

(0.70)

(0.50)

(0.30)

(1.20)

(1.20)

Medium dense grey brown clayey sandy sandstone GRAVEL.

4.45

4.20

3.50

3.00

2.80

2.50

1.30

0 10

146.45

MADE GROUND - Very soft grey silty sand, with occasional brick
gravels and decomposed rootlets.

MADE GROUND - Very soft dark grey with orange mottling sandy
gravelly SILT.

MADE GROUND - Loose brown clayey sandy gravel, with cobbles.
Gravel consists of sandstone.

MADE GROUND - Overgrown grass over dark brown brick gravel.
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147 95 MADE GROUND - Dark brown sandy brick and sandstone gravel.
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0.50-1.00
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Borehole complete at 2.19m.

Grey brown SANDSTONE, highly weathered.

MADE GROUND - Dark brown sandy brick gravel, with sandstone
cobbles.
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