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Executive Summary 

Remada Ltd was commissioned by VH Land Partnerships Limited (hereafter 'the client’) to undertake a Phase 
2 Ground Investigation for a proposed residential development at High Moor Farm, Clitheroe. This report 
follows a Phase 1 Preliminary Risk Assessment (Remada report reference 1134.01.01, issued in February 
2025). 

Summary of Phase 1 Desk Study 

The earliest available historical mapping of 1847 indicates the site to be unoccupied as part of a larger series 
of fields. An unnamed lane bisects the site. By 1886, Highmoor Farm occupies the centre of the site, adjacent 
to the lane. The site remained relatively unchanged until 1965, where the footprint of the buildings was 
changed. Since this change, the site has remained relatively unchanged until present day. 

Within the surrounding area, the historical mapping has indicated that the present-day Highmoor Car Park 
car park to the south-west of the study site has been constructed on an area formerly occupied by a Mill 
Pond / Reservoir, which has subsequently been infilled / drained. A small area was recorded as being a 
‘Refuse Tip’ on the 1965 mapping, although this is not listed within the Envirocheck Report. 

Published geological maps record that the site is underlain by Devensian Till, a Secondary (Undifferentiated) 
Aquifer and the Clitheroe Limestone Formation and Hodder Mudstone Formation (undifferentiated), a Secondary 
(B) Aquifer. 

The site is located within an area which ‘might not be’ affected by coal mining activity and is not located within a 
Coal Authority designated Coal Mining Reporting Area. Consequently, no further action is considered necessary at 
this stage relating to coal mining at and beneath the site. 

Intrusive Investigation 

The investigation comprised the drilling of six (6 No) window sample holes (WS1 – WS6), excavation of twelve 
(12 No) trial pits (TP1 – TP12), execution of eight (8 No) DCP CBR tests and three (3 No) soakaway tests 2 
between 2nd and 10th April 2025.  

Made Ground was encountered in one location (WS1) to 0.45m bgl, comprising slightly clayey, slightly sandy 
GRAVEL. Elsewhere, topsoil was encountered to depths of between 0.05m and 0.3m bgl. Superficial Till 
deposits were encountered within all exploratory hole locations. The material recovered comprised brown 
locally slightly sandy slightly gravelly CLAY overlying stiff brownish grey gravelly locally very gravelly CLAY. 
The gravel comprised mudstone, sandstone and locally limestone. 

GRAVEL deposits were encountered in WS5 from 2.0 to at least 3.5m bgl where it was not fully penetrated 
and in WS6 between 1.0 and 1.2m bgl, in the south-western and south-eastern areas of the site respectively.   

Bedrock was not recovered within any of Remada's exploratory locations. 

Human Health Assessment  

The results of soil chemical analysis were compared to Human Health Generic Assessment Criteria for 
residential land use with home grown produce. Localised metal concentrations were recorded marginally in 
exceedance of their respective human health GAC protective of on-site workers.  

Water Resources Assessment 

The results of the soil chemical analysis undertaken has identified that concentrations of metals and 
inorganic contaminants are within the range that would be expected for ‘typical’ natural soils.  Detectable 
concentrations of TPH and PAHs were encountered in some samples. However, the contaminants identified 
are of low solubility and mobility and as such are unlikely to present a risk to groundwater beneath the site.   

The ground investigation has indicated that the majority of the site is underlain by CLAY, with water being 
localised and perched. The only groundwater strike recorded during Remada’s investigation was in WS1 at 
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3.0m depth. However, standing water has been encountered within all six standpipes during the subsequent 
monitoring programme.  

Consequently, the risk of leaching of contaminants as a result of infiltration of groundwater is limited. 
Therefore, the risk to controlled waters from contaminants within the soil at the site is considered to be low 
and does not warrant further consideration at this stage.  

Waste Classification 

The results of the assessment indicated that contaminant concentrations within the Made Ground, topsoil 
and natural soils were generally low and would generally classify the soils as non-hazardous with LoW Code 
17 05 04 (soils and stones other than those mentioned in 17 05 03).   

Waste Acceptance Criteria (WAC) analysis was undertaken on a sample of topsoil and two samples of 
natural soil. The assessment of samples indicated that both samples of clay (from WS6 at 0.5m and TP2 at 
0.4m) met the requirements for disposal in an Inert landfill.   

The topsoil sample from TP1 at 0.1m recorded a Total Organic Carbon (TOC) concentration of 4.6%, which 
would exceed the Inert Waste Landfill acceptance criteria (3%). Likewise, the Loss on Ignition concentration 
of 11% marginally exceeded the Hazardous Waste Landfill acceptance criteria (10%). However, it is considered 
likely that the site-won topsoil will be stripped during the redevelopment of the site and stockpiled for reuse 
as part of soft landscaping and garden areas. 

Geotechnical Assessment  

It is understood that the development will comprise two-storey housing for which a line load of 25kN/m per 
floor is considered appropriate. Hence the estimated pressure for 0.6m wide strip footing is 83 kPa. Based 
upon the window sample borehole information, the allowable bearing capacity of the firm CLAY (Cu = 50 
kPa) beneath a strip footing of depth 1.2m and width 0.6m is estimated as 100 kPa to limit settlement to 
25mm. 

Foundations may need to be locally deepened where soft spots are present. A foundation schedule will be 
required for the proposed layout. 

All samples of CLAY were reported as being LOW, INTERMEDIATE and HIGH plasticity with between 75% and 
100% passing a 0.425mm sieve.  The modified plasticity index equates at Low to Medium Volume Change 
Potential. 

Due to a Total Potential Sulphate (TPS) = 1.45%, a Design Sulphate Class DS-4 is considered appropriate for 
buried concrete and an ACEC Class of AC-3s is considered appropriate for the location. It is recommended 
that additional BRE SD1 analysis is undertaken, in order to further investigate and potentially delineate the 
protection requirements for buried concrete on the site possibly as part of plot scheduling. 

Three soakaway tests were conducted within trial pits located across the site.  The results indicated that 
there was minimal infiltration and as such soakaways will not be suitable for the proposed development. 

Side slopes within the clay are likely to remain stable in the short term without support or without being 
battered back to a safe slope gradient. However, a detailed inspection of the side slopes should be made 
during excavation and a risk assessment carried out to fully assess the support measures 

Ground Gas 

The ground gas and groundwater monitoring programme is ongoing, with the results to be forwarded upon 
completion. However, the results of the first three (3 No.) rounds of gas monitoring place the site into gas 
Characteristic Situation 3 and therefore ground gas protection measures will likely be required within the 
proposed buildings. It may be possible to zone the site between CS1 and CS3. 
The site is located in a Lower Probability Radon Area as less than 1% of properties are above the Action Level, 
therefore no radon protective measures are necessary. 
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1 INTRODUCTION 

Remada Ltd was commissioned by VH Land Partnerships Limited (hereafter 'the client’) to undertake 
a Phase 2 Ground Investigation for a proposed residential development at High Moor Farm, Clitheroe 
at the location indicated in Figure 1. 

1.1 Objectives 

The objectives of this assessment are as follows: 

• to examine whether there have been any potentially contaminative uses on the site or nearby 
land; 

• to develop a conceptual model of the site to identify plausible pollutant linkages; 

• to assess ground conditions in relation to the proposed development in relation to construction 
design issues including the presence, nature, likely severity and extent of soil and groundwater 
contamination, which may be present, its potential environmental impact and likely 
requirement for further work; and 

• Provide preliminary foundation design recommendations for the proposed development. 

1.2 Scope of Work 

The scope and layout of this investigation and report is generally in accordance with BS10175:2011+A2 
2017 and the Environment Agency’s Land Contamination Risk Management guidance for land 
contamination reports.  

The scope of work comprised: 

• 1 No. Day of window sampling (target 6 No. boreholes) with SPTs at 1m intervals to a target 
depth of 5.0m bgl to prove competent natural strata. 

• 2 No. Days of trial pitting using a backhoe excavator (JCB 3CX or equivalent) to a target depth 
of 3.0 – 4.0m bgl.  

• 1 No. Day of soakaway testing in accordance with BRE 365 (2 – 3 locations, with up to 3 fills). 

• 6 No. gas / groundwater monitoring wells installed with window sample boreholes.  

• 6 No. rounds of gas/groundwater monitoring at different atmospheric pressures, in accordance 
with typical/idealized frequency of monitoring for a high sensitivity development (residential 
with gardens) as set out in CIRIA C665. 

• 8 No. CBR tests within the road/pavement area on made ground or natural soil that will be at 
the development formation level. In the absence of any specific information the pavement 
formation level shall be considered to be a maximum of 500mm.   

• Suite of geotechnical classification and strength tests as appropriate to the soils and 4 No BRE 
Sulphate suites in accordance with BRE SD1. 

• 8 No Chemical Analysis for asbestos (quantitative), pH, Arsenic, Beryllium, Cadmium, 
Chromium (trivalent & hexavalent), Copper, Mercury, Nickel, Lead, Selenium, Vanadium, Zinc, 
Fraction of Organic Carbon, TPHCWG, PAH(16) and Phenol. 

• 3 No. Waste Acceptance Criteria (WAC) analysis on recovered soils; and 

• Combined Factual & Interpretative Geoenvironmental Report. 

The investigation methodology is presented in Section 4, findings in Section 5 and the exploratory hole 
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locations are indicated on Figure 2. 

1.3 Proposed Development 

It is understood that the proposed site use for the site will be a residential development. A proposed 
indicative site layout plan is presented as Figure 3, with the site being accessed off Highmoor Park, 
along the western boundary.  

1.4 Previous Reports 

The following reports have been previously prepared for the site: 

• Phase 1 Site Investigation & Preliminary Risk Assessment. Remada Ltd Report ref: 1134.01.01, 
issued in February 2025. 

1.5 Limitations 

The comments given in this report and the opinions expressed are based on the information reviewed 
and observations during site work. However, there may be conditions pertaining to the site that have 
not been disclosed by this assessment and therefore could not be taken into account.  
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2 SUMMARY OF PREVIOUS REPORT 

2.1 Summary of Phase 1 Desk Study 

The Executive Summary and Conceptual Site Model presented within Remada’s Phase 1 Desk Study for 
the site (ref: 1134.01.01 dated February 2025) are reproduced below: 
Site Setting  

The site occupied an irregular plot immediately to the east of the built-up area of Clitheroe. It is located adjacent to 
an existing residential area, located to the north of Pendle Road. The site predominantly comprises agricultural 
land, part of the former Highmoor Farm. The Highmoor Farm complex itself is excluded from the study site. The 
closest residential properties are those to the west of the site, on Highmoor Park, Abbot Walk and Bracken Hey.  

The study site predominantly comprises three irregular-shaped fields. Two of these fields are present to the north 
of an asphalt-surfaced access road giving access from Highmoor Road in the west to Highmoor Farm. The third field 
is located immediately to the south of this road. With the exception of a large ‘tank’ feature associated with the 
Farm, there are no structures indicated to be present on-site. Field boundaries are typically formed of hedgerows 
and semi-mature to mature trees.  

Site History 

The earliest available historical mapping of 1847 indicates the site to be unoccupied as part of a larger series of 
fields. An unnamed lane bisects the site. By 1886, Highmoor Farm occupies the centre of the site, adjacent to the 
lane. The site remained relatively unchanged until 1965, where the footprint of the buildings was changed. Since 
this change, the site has remained relatively unchanged until present day. 

Within the surrounding area, the historical mapping has indicated that the present-day Highmoor Car Park car park 
to the south-west of the study site has been constructed on an area formerly occupied by a Mill Pond / Reservoir, 
which has subsequently been infilled / drained. A small area was recorded as being a ‘Refuse Tip’ on the 1965 
mapping, although this is not listed within the Envirocheck Report. 

Geology / Hydrogeology 

Published geological maps record that the site is underlain by Devensian Till, a Secondary (Undifferentiated) Aquifer 
and the Clitheroe Limestone Formation and Hodder Mudstone Formation (undifferentiated), a Secondary (B) 
Aquifer. 

Mining 

The site is located within an area which ‘might not be’ affected by coal mining activity and is not located within a 
Coal Authority designated Coal Mining Reporting Area. Consequently, no further action is considered necessary at 
this stage relating to coal mining at and beneath the site. 

Radon 

The site is located in a Lower Probability Radon Area as less than 1% of properties are above the Action Level, 
therefore no radon protective measures are necessary. 

Unexploded Ordnance (UXO) Risk 

The freely available Zetica UXO risk mapping indicates the site to be located within an area where the bomb risk is 
‘Low’. This is defined by Zetica as an area having an indicated bombing density of 15 bombs per 1000 acres or less 
during the Second World War. 

Environmental Risk Assessment  

Environmental 

The desk study has identified a number of on-site and off-site potential sources of contamination that would require 
further investigation.  The following is recommended: 

• Investigation of the lateral and vertical extent of made ground/fill beneath the proposed site footprint; 
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• Collection of soil and groundwater samples from the areas identified above for contaminants of concern; 
and 

• Ground gas monitoring. 

Geotechnical 

It is recommended that a ground investigation is undertaken to enable preliminary foundation design.  
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3 SITE WALKOVER  

The opportunity was taken to inspect the site on 4th March 2025 by Lewis Hillman of Remada Ltd, as 
recorded in the photographs below. There were no visual or olfactory indicators of contamination. 

  
Photo 1: A view of the access road off Highmoor 
Park.  

Photo 2: A view looking approximately north-west 
showing the access into the northern field with the 
tank to the left.  

  
Photo 3: A view of the northern field.    Photo 4: A view of the southern field. 
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4 ENVIRONMENTAL & GEOTECHNICAL INVESTIGATION METHODOLOGY 

4.1 Investigation Strategy 

The investigation comprised the drilling of six (6 No) window sample holes (WS1 – WS6), excavation of 
twelve (12 No) trial pits (TP1 – TP12), execution of eight (8 No) DCP CBR tests and three (3 No) soakaway 
tests at locations indicated on Figure 2 between 2nd and 10th April 2025.  

All exploratory holes were logged by a suitably qualified Geo-environmental Engineer in general 
accordance with the recommendations of BS5930:2015+A1:2020. Detailed descriptions, together with 
relevant comments, are given in the Exploratory Hole Logs. 

The weather conditions at the site during the fieldwork period were generally warm and dry, with no 
standing water nor slippery ground conditions being noted.  

4.2 Buried Service Clearance 

Buried service plans were reviewed prior to any fieldwork activities commencing.  

During the intrusive works, a visual check and buried services survey using a Cable Avoidance Tool 
(CAT) and Signal Generator (Genny) was carried out at each exploratory hole location. 

4.3 Intrusive Investigation 

4.3.1  Window Sampling 

All six (6 No.) window sample boreholes (WS1 – WS6) were advanced to a target depth of 5.0m below 
existing ground level. The window sampling rig itself is mounted on rubber tracks and is highly 
manoeuvrable as a result. This, when combined with the relatively diminutive frames of the rigs (the 
rigs primarily used tend to only weigh in at around 150Kg – 200Kg), makes it ideal for more 
environmentally sensitive situations whereas minimal disturbance as possible is required. 

Sampling is achieved by a percussive method, with a chain-driven drop weight that repeatedly strikes 
an anvil, driving the rods and sample tubes into the ground. In Window Sampling, the soil sample is 
simply removed through a "window" in the side of the steel tube. In Windowless Sampling a complete 
soil profile is retained in a rigid clear plastic liner. 

Combined Groundwater and Ground Gas monitoring standpipes were installed in all six window sample 
boreholes (WS1 – WS6).  

4.3.2 Trial Pits 

Twelve (12 No.) trial pits (TP1 – TP12) were excavated using a mini excavator on Wednesday 9th and 
Thursday 10th April 2025.  The trial pits were excavated while in full attendance of an experienced 
geo-environmental consultant.  On completion of the trial pits the materials were replaced in 
approximately the same order as they were excavated and compacted using the excavator.  

4.4 In-Situ Testing 

4.4.1 Standard Penetration Tests 

Standard Penetration Tests (SPTs) in the window samples were carried out at 1.0m intervals as 
recorded on the borehole logs to assess the relative density and consistency of soils.  

SPTs were conducted in accordance with BS EN ISO 22476-3 and the recorded SPT N-values are 
summarised on the borehole logs.  
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The SPT N-values have been corrected based on the Energy Ratio of 88% for the SPT hammer on the 
window sampling rig. The SPT Hammer Energy Test Report, undertaken in accordance with BS EN ISO 
22476-3:2005 is presented in Appendix A. 

4.4.2 Hand Shear Vane 

Hand shear vane tests were undertaken using an Impact SL810 and in general accordance with the 
manufacturer’s instructions on selected samples of cohesive soils. 

4.4.3 Dynamic Cone Penetrometer (DCP) Tests 

Eight (8 No.) DCP tests were conducted in order to determine California Bearing Ratio (CBR) values for 
near surface soils, at the locations in Figure 2.  A known mass is dropped through a known distance to 
drive a cone into the ground.  The penetration distance per blow is recorded in order to enable the CBR 
value to be calculated.  Test results are presented in Appendix B. 

4.4.4 Soakaway Tests  

Three (3 No.) soakaway tests were undertaken in general in accordance with BRE Digest DG365, 
Soakaway Design, 2016, at the locations in Figure 2. Test results are presented in Appendix C.  

4.5 Soil Sampling   

4.5.1 Environmental  

Made Ground and natural soils were selected by visual and olfactory means for subsequent analysis.   
Samples for chemical laboratory testing purposes were collected in amber glass jars, amber glass 
vials and plastic tubs and retained in a cool box for transport to the laboratory. 

4.5.2 Geotechnical  

Geotechnical samples were collected at depths indicated on the exploratory hole logs with samples 
retrieved from either the excavator bucked or from within a sleeve line. The disturbed samples were 
placed in sealed and correctly labelled plastic tubs or bags as appropriate. All geotechnical samples 
were dispatched to the laboratory for testing with a completed chain of custody. 

4.6 Gas & Groundwater  

4.6.1 Installations 

Combined ground gas and groundwater monitoring standpipes were installed within six of the window 
sample boreholes across the site. The standpipes consisted of 50mm internal diameter high-density 
polyethylene (HDPE) pipe. A bentonite seal was made around the plain pipe and a clean gravel pack 
was placed around the slotted pipe, 

4.6.2 Monitoring 

Ground gas monitoring was undertaken using a GFM 436 gas analyser for the parameters reported 
below. Groundwater levels were measured with a GeoSense OWP30 oil water interface probe. 

Permanent ground gas monitoring involved the measurement of the following in the prescribed order: 

• Pressure difference between the monitoring well and the atmosphere. 

• Peak and steady flow rates of gas into or out of the monitoring well.  

• Peak and steady concentrations of carbon dioxide, methane, oxygen (minimum and steady 
recorded), carbon monoxide, hydrogen sulphide; and 

• Depth to groundwater.  
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The ground gas monitoring programme is ongoing, with six (6 No.) ground gas monitoring visits 
scheduled to be undertaken as a minimum required for a residential development in accordance with 
CIRIA C665.  

Ground gas concentrations have so far been recorded on 8th and 24th April and 14th May 2025 at WS1 
– WS6. These interim monitoring results are presented in Table 2. The corresponding Calibration 
Certificate for the GFM436 gas analyser is presented as Appendix D. 

4.7 Quality Assurance and Quality Control 

All samples were submitted to a United Kingdom Accredited Laboratory (UKAS) under a completed 
chain of custody. The laboratory carried out its own QA/QC programme to ensure that the quality of 
the analytical data conformed to the appropriate test method protocols. 

4.8 Laboratory Analysis & Testing 

4.8.1 Chemical Analysis – Soil  

Eight (8 No) soil samples were scheduled for the analysis of asbestos, arsenic, barium, beryllium, 
cadmium, chromium (III & VI), copper, mercury, nickel, lead, selenium, zinc, fraction of organic carbon, 
Total Petroleum Hydrocarbons (TPHCWG), Polyaromatic Hydrocarbons (PAH), BTEX compounds 
(benzene, toluene, ethylbenzene and xylene) and phenols. 

Three (3 No.) soil samples were also scheduled for Waste Acceptance Criteria (WAC) analysis.  

The results of laboratory chemical analyses are presented at Appendix E. 

4.8.2 Geotechnical 

Samples recovered from the boreholes were submitted to an accredited laboratory for the following 
tests in general accordance with BS1377:1990: 

• 8 No Natural Moisture Contents. 
• 8 No Plasticity Indices. 
• 2 No Particle Size Distribution (PSD) tests; and 
• 4 No BRE SD1 suites. 

The results of the geotechnical testing are presented at Appendix F. 
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5 GEOTECHNICAL & ENVIRONMENTAL INVESTIGATION FINDINGS 

5.1 Ground Conditions 

A brief description of the published geology is provided together with a summary of the ground 
conditions encountered during the intrusive investigation. Exploratory logs are presented at the end 
of the report. 

5.1.1 Published Geology 

The superficial deposits underlying the site are indicated to comprise Devensian Till. The BGS describe 
these as typically comprising ‘a heterogenous mixture of clay, sand, gravel, and boulders varying 
widely in size and shape’.  

The bedrock directly underlying the site is formed of the Clitheroe Limestone Formation and Hodder 
Mudstone Formation (Undifferentiated).  

The BGS describes the Clitheroe Limestone Formation as typically comprising ‘predominantly pale grey 
and commonly coarsely crinoidal, packstones, wackestones and subordinate grainstones and 
mudstones with Waulsortian mudmound reef limestones present at two levels’.  

The BGS describes the Hodder Mudstone Formation as typically comprising ‘predominantly grey to 
dark grey mudstone, with subordinate and variable detrital limestone, siltstone and sandstone. 
Mudmound reef (Waulsortian) limestones, limestone boulder conglomerates and breccias locally, near 
the base’. 

5.1.2 Made Ground 

Made Ground was encountered in one location (WS1) to 0.45m bgl. The Made Ground comprised 
slightly clayey slightly sandy gravel, with the gravel comprising sandstone, mudstone, tile and brick 
fragments.  

5.1.3 Topsoil 

Topsoil was encountered within all other exploratory hole locations at depths of between 0.05 and 
0.3m bgl. The topsoil comprised brown slightly clayey sand. For the purpose of this assessment, 
topsoil is defined as the upper darker and more fertile layer of the soil profile which is a product of 
natural chemical, physical, biological and environmental processes. This does not imply compliance 
with BS 3882:2015. 

5.1.4 Superficial Deposits 

Superficial Till deposits were encountered within all exploratory hole locations. The material recovered 
comprised brown locally slightly sandy slightly gravelly CLAY overlying stiff brownish grey gravelly 
locally very gravelly CLAY. The gravel comprised mudstone, sandstone and locally limestone. 

GRAVEL deposits were encountered in WS5 from 2.0 to at least 3.5m bgl where it was not fully 
penetrated and in WS6 between 1.0 and 1.2m bgl, in the south-western and south-eastern areas of the 
site respectively.   

5.1.5 Bedrock 

Bedrock was not recovered within any of Remada's exploratory locations.  

 

 




