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1.0 Introduction 
 
1.1 Background  
 
1.1.1 RoC Consulting has been appointed by Harworth Estates Property Group Ltd to conduct a Phase 2 

Site Investigation across the proposed Parkside East commercial development site, Newton-le-
Willows (henceforth known as the site).  It is understood that the site is to be redeveloped for 
commercial use in accordance with AEW architect’s drawing (ref: 13063-AEW-XX-XX-DR-A-0005-P8) 
provided within Appendix A, comprising x4 commercial logistics buildings up to 250m in length with 
associated areas of external parking, soft landscaping, attenuation ponds and access roads. 
 

1.1.2 The following assessment has been completed to support design and planning requirements for the 
redevelopment of the site and follows on from a desk study relating to the development site, 
specifically: 

 
 1) Phase 1 Desktop Study completed by Wardell Armstrong dated January 2023 (ref: GM12634) 
 
1.1.3 It is recommended reference be made to the abovementioned report (s) when reviewing the current 

assessment. 
 
1.1.4 The scope of the report and its assessment has been based around the site redevelopment proposals 

as outlined in the aforementioned architect’s plan. It should be noted that any subsequent revision of 
the proposed redevelopment or site boundary away from the above-mentioned drawing may result in 
the full or partial re-interpretation of this report and assessment. 

 

1.2 Terms of Reference 
 
1.2.1 The Phase 2 Site Investigation was carried out following receipt of an instruction from Duncan Seward 

of Harworth Estates Property Group Ltd.  

1.3 Objectives 
 
1.3.1 The scope of works has been tailored to meet both planning and design requirements to assist with 

the site redevelopment.  These considerations include: 
 

1) Design a programme of site investigation works to establish ground conditions beneath the site 
and target any known or suspected sources of contamination (as revealed by the Phase 1 desktop 
study). 
 

2) Completion of site investigation field works including the formation of 7 rotary cored boreholes, 16 
machine excavated trial pits and 14 cone penetration tests (CPT) to establish the site geology, 
obtain samples for geo-environmental and geotechnical testing, and establish in situ soil strength 
data, as well as 9 plate load tests to inform road and pavement design. 
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3) Completion of geo-environmental and geotechnical laboratory analysis of soil and rock samples 

to determine physical and chemical characteristics. 
 
4) Completion of a geotechnical assessment of site conditions to inform new building foundation and 

retaining wall design.  The scope of this assessment will also include reference to the findings and 
result of previous site investigation works. 

 
5) Completion of a geo-environmental assessment utilising information provided by both the current 

and previous phases of site investigation works sufficient in its scope for submission to the relevant 
statutory authorities. 
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2.0 Limitations of Study Assessment 
 
2.0.1 The report has been produced by RoC Consulting for the client solely for the purposes of a review of 

information for the above-mentioned site.  It may not be used by any person for any other purpose 
other than that specified without the express written permission of RoC Consulting.  Any liability arising 
out of its use by a third party for purposes not wholly connected with the above shall be the 
responsibility of that party who shall indemnify RoC Consulting against all claims, costs, damages and 
losses arising out of such use. 

 
2.0.2 This report is written in the context of an agreed scope of work and should not be used in a different 

context. The report should be read in its entirety.  Furthermore, new information, improved practices 
and changes in legislation may require re-interpretation of this report in whole or in part after its original 
issue.  RoC Consulting reserve the right to alter their conclusions and recommendations in the light of 
further information that may become available. 

 
2.0.3 Ground conditions can change rapidly, especially in areas of made ground, however, it is assumed 

that the ground conditions observed are typical and representative of the site as a whole. The ground 
conditions have been determined from a limited number of exploratory holes formed across the 
property, therefore, only a small percentage of the total area of the property has been investigated. 
Interpolation between exploratory holes has enabled a general picture of the subsurface conditions to 
be produced.  

 
2.0.4 Conclusions drawn from the ground investigation should be read in this context.  RoC Consulting 

cannot accept responsibility for any situations resulting from locally unforeseen ground conditions 
occurring between exploratory holes. 

 
2.0.5 RoC Consulting has exercised all reasonable due skill, care and diligence when collating the design 

and subsequent execution of ground investigation works.  It should be noted we cannot anticipate the 
requirements and actions of the regulatory authorities when designing and implementing ground 
investigation works and, whilst thorough consideration has been given to all geo-environmental and 
geotechnical concerns; further additional fieldworks or assessment may be required at their request. 

 
2.0.6    RoC Consulting cannot confirm that all ground conditions which may be uncovered during the works 

have been identified, rather this report is intended as an informative for use by experienced 
professionals and contractors. 

 
2.0.7     Whilst the investigation and report has been scoped in accordance with our understanding of typical 

regulatory authority requirements, we cannot confirm that on submission regulators may require 
additional in situ testing or investigation. 

 
 



 
 
 
 
 
 
 

  
 7 | P a g e  

        
 Project No4597 / Phase 2 Site Investigation 
Ref  4597-ROC-ZZ-XX-RP-ES-P2SI01 
Date  18/07/23 
Rev 01  

COMPLEX CHALLENGES … 
MADE SIMPLE 

 
3.0 Background Information  
 
3.0.1 The overview below outlines the most salient points / considerations, and it is recommended reference 

be made to the complete findings of previous site investigation reports for additional information / 
clarification. 

 

3.1 Site Description  
 

3.1.1 The site is located circa 2.5km to the east of the town of Newton-Le-Willows on Parkside Road as 
indicated on drawing 4597-ROC-ZZ-XX-DR-ES-ES101 in Appendix A. The site is occupied by three 
agricultural fields separated by hedgerows and is centred around National Grid Reference:  360625, 
395032 and covers an area of approximately 20ha.  A series of live electrified power lines pass through 
the centre of the site in a roughly southwest to northeast orientation. With the exception of this 
development no other features of note are present.   

 
3.1.2 The site boundaries are formed by an area of woodland to the north beyond which lies the Liverpool 

and Manchester railway and further commercial and agricultural development. The west of the site is 
bound by the M6 motorway with further agricultural land and the disused Parkside Colliery. To the east 
the site is bordered by Parkside Road and further agricultural land and the Kenyon Hall Farm Air Strip.  
At the time of investigation roadworks for the Parkside Link Road where underway which, when 
completed, will link Junction 22 of the M6 motorway with the A49.  These highway works are designed 
to take in-bound and out-bound traffic servicing the site away from the local road network. The site is 
bordered to the south by the M6 motorway, agricultural land and roadworks for the afore-mentioned 
Parkside Link Road. 

   

3.2 Geological Characteristics  
 

3.2.1 Review of publicly available BGS geological map records indicate the site is underlain by the following:  
 
Drift Geology: 

• Across most of the site there are no recorded drift deposits. However, limited Devensian Till 
Deposits are indicated on British Geological Survey mapping in the east, south, north and 
west of the site.  

Solid Geology:  
• Chester Formation – Sandstone: Located across the majority of the site covering mainly the 

central, eastern and southern portions.  
• Kinnerton Sandstone Formation – Sandstone: Located in the northwestern portion of the site 

in a north to south oriented outcrop.  
• Manchester Marls Formation – Mudstone – Occupies a small north to south oriented strip 

along the site western boundary.   

3.2.2 The Coal Authority Interactive Map Viewer indicates that the site is located in a Coal Authority reporting 
area and is located in close proximity to the disused Parkside Colliery (circa 350m to the east of the 
site). It is not located in or in the vicinity of a Development High Risk Area. 
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3.2.3 A Coal Authority Consultant’s Mining report has been obtained and is contained within Appendix F. 
The report indicates that the site is located in an area of historic coal mining. The shallowest potentially 
worked coal seam beneath the site is the Crombouk Seam, which is located at a depth of 442m and 
has a thickness of 1.3m. The seam was last worked in 1966 but it is unknown whether workings are 
present beneath the site. Workings at this depth do not generally pose a risk of surface movement. 
 

3.2.4 The report indicates that there are no probable unrecorded shallow workings, spine roadways at 
shallow depth or mine entries within 100m. 
 

3.2.5 The coal authority has not received a damage notice or claim for any property within 50m of the site 
boundary (although this would be limited to the farmhouse to the east of the site).  

 
3.2.6 Two incidences of mine gas remedial works have been recorded 446 and 494 metres to the southwest. 

Both relate to the shaft at the nearby Parkside Colliery.  
 
3.2.7 There are no proposals for future mining works in the area.  
 
3.2.8 Generally, we do not consider there to be a relevant risk to the site from coal mining activity and a coal 

mining risk assessment is not recommended. 
 
3.2.9 The UKHSA UK Maps of Radon have been reviewed to establish the radon potential for the site. The 

UKHSA maps indicate that the site is located within an area where the maximum radon potential is 1-
3% and as such a BGS radon report has been obtained and is contained within Appendix G.  

 
3.2.10 The BGS report indicates that the site is located within a radon affected area as above however no 

radon protective measures are required for the report area.  
 
3.3 Site History and Environmental Characteristics  
 
3.3.1 Earliest map records (1849) show the site as agricultural land split into 8 fields bound by hedgerows 

and trees, records dating from 1892 depict the site with its current field boundaries with the former 8 
fields merged to create a north field, a central field and a southern field. The only other changes on 
site from 1892 to the present day is the installation of overhead electricity pylons (still present today) 
running north northeast to south southwest through the site depicted on records dating from 1967. 

 
3.3.2 Offsite the earliest available historic mapping dated 1849 indicates the site to be occupied by largely 

undeveloped land similar to the present-day surroundings, a railway junction is present circa 100m to 
the north, Willows Coppice Wood and area of woodland and marshland is located 100-200m to the 
west and the Woods Head Delf sandstone open pit is located 120m to the south.  

 
3.3.3 Records dating from 1965 depict the construction of the M6 motorway along the southwestern and 

western boundary of the site and Parkside Colliery has been established circa 300m to the west of the 
site. Mapping from 1967 indicates that significant railway infrastructure was constructed in the area of 
Parkside Colliery including a depot consisting of 9 rail tracks, rail sheds and engine rooms. Throughout 
the late 1980s to mid-1990s Parkside Colliery was decommissioned with associated infrastructure 
removed. No other significant changes have occurred in the surrounding area in the period from the 
1990s to the present day. At the time of writing construction works for the nearby Parkside Link Road 
were underway to the southeast of the site.  
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3.3.4 The Envirocheck Groundwater Vulnerability Map indicates the drift geology (Devensian Till) where 

present on site is classified as a Secondary Undifferentiated Aquifer with the underlying Kinnerton 
Sandstone and Chester Formations Sandstone bedrock classed as a Principal Aquifer. The 
Manchester Marls bedrock is classified as a Secondary Undifferentiated Aquifer.   

 
3.3.5 The site is said to be located within a Source Protection Zone 3 (Total Catchment). There is no 

groundwater, surface water abstraction points or discharge consents within 1000m of the site. 
 

3.3.6 The nearest surface water feature is indicated 400m southwest of the site in the form of a small 
tributary stream to Newton Brook. There are no surface or groundwater abstraction points; or 
discharge consents, within 500m of the site.   
 

3.3.7 There are no pollution controls, contaminated land register entries or notice or environmental issues 
record in the vicinity of the site.  

3.3.8 There are two historic landfill sites located within 500m of the site. However, there are no records as 
to the operator, category of waste, or size of these sites. The licenses for the sites were in operation 
between 1955 to 1965. There are no records of any active waste management facilities or recorded 
waste sites within 500m of the site.  

 
3.3.9 The site is not said to be located in an area deemed to be at risk from flooding or extreme flooding 

events from either land or sea. 
 

3.4    Summary of Previous Phase 1 Desk Study 
 
3.4.1  Wardell Armstrong completed a Phase 1 Desk Study for the site in January 2023 (report ref: 

GM12634). The findings of this report are summarised below.  
 
3.4.2 The historic uses of the site indicate a low to moderate risk of contamination, with sources limited to 

fly tipping noted in woodland areas adjacent to the site, and possible migration of contaminants from 
the adjacent roadway.  

 
3.4.3 A very low risk was assigned to the site relating to ground stability and site investigation works were 

recommended to investigate the geotechnical properties of the soils and rock present on site.   
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4.0 Site Investigation Design 

 
General 
 

4.0.1 The RoC intrusive investigation was designed and completed to further investigate geo-environmental 
issues identified during the Phase 1 Desktop Study; as well as provide geotechnical information to 
facilitate new building foundation and road / pavement design.   

 
4.0.2 The site investigation works comprised the formation of 7 rotary cored boreholes to depths between 

15.00 - 20.00 metres below ground level (mbgl), 16 machine excavated trial pits to depths between 
1.50 and 2.40mbgl including 9 plate bearing tests at select locations. In addition, 14 CPT tests were 
undertaken to depths ranging between 1.02 and 2.72mbgl. During a previous phase of work a total of 
8 soakaway tests were also undertaken in accordance with BRE 365 at a number of locations across 
the site.  

 
4.0.3 Exploratory hole placement was dictated by the proposed layout and to achieve good coverage across 

the site in order to develop a ground model and to obtain geotechnical and environmental samples for 
testing. Installation of groundwater monitoring wells was also completed to support wider baseline 
assessment. 
 

4.0.4 Samples of soil collected during the investigation works are to be analysed for a variety of determinants 
associated with the pattern of current and historic activity across the site as outlined within the 
preliminary conceptual site model.  

 
4.0.5 Table 4.0 provided below provides location justification for each exploratory hole formed during the 

site investigation fieldworks.  The purposes of this table are to illustrate the targeting of potential 
sources of contamination during the Phase 2 site investigation works. 

 

Table 4.0: Borehole Locations & Justification 
 

BH/WS ID. Reason for selection 
Proposed Warehouse “Unit 04” 
RBH101 Located withing proposed Unit 04 warehouse footprint to establish ground 

conditions and engineering properties of soils and bedrock for use in new 
building foundation design.  Where possible, samples of soil and bedrock were 
also obtained for geo-environmental and geotechnical analysis 

CPT101 
CPT102 

TP102 Located within external yard areas to support civil engineering design, includes 
for completion of CBR testing  TP103 

Proposed Warehouse “Unit 03” 
RBH102 Located withing proposed Unit 03 warehouse footprint to establish ground 

conditions and engineering properties of soils and bedrock for use in new 
building foundation design.  Where possible, samples of soil and bedrock were 
also obtained for geo-environmental and geotechnical analysis 

RBH103 
RBH104 
CPT102 
CPT103 
CPT104 



 
 
 
 
 
 
 

  
 11 | P a g e  

        
 Project No4597 / Phase 2 Site Investigation 
Ref  4597-ROC-ZZ-XX-RP-ES-P2SI01 
Date  18/07/23 
Rev 01  

COMPLEX CHALLENGES … 
MADE SIMPLE 

 
CPT105 
TP104 
TP105 
TP107 Located within external yard areas to support civil engineering design, includes 

for completion of CBR testing TP108 
TP109 
Proposed Warehouse “Unit 02” 
RBH105 Located withing proposed Unit 02 warehouse footprint to establish ground 

conditions and engineering properties of soils and bedrock for use in new 
building foundation design.  Where possible, samples of soil and bedrock were 
also obtained for geo-environmental and geotechnical analysis 

CPT106 
CPT107 

TP112 Located within external yard areas to support civil engineering design, includes 
for completion of CBR testing 

Proposed Warehouse “Unit 01” 
RBH106 Located withing proposed Unit 01 warehouse footprint to establish ground 

conditions and engineering properties of soils and bedrock for use in new 
building foundation design.  Where possible, samples of soil and bedrock were 
also obtained for geo-environmental and geotechnical analysis 

RBH107 
CPT108 
CPT109 
CPT110 
TP113 
TP115 
TP114 Located within external yard areas to support civil engineering design, includes 

for completion of CBR testing TP116 
General Site Coverage 
TP106 General coverage trial pit, located outside proposed development areas to 

provide wider context and information on site wide ground model  TP110 
TP111 
SA101-108 Trial pit soakaway infiltration test, to inform future surface water drainage design 

 
4.0.6 Exploratory hole locations are shown on RoC Consulting drawings 4597-ROC-ZZ-XX-DR-ES-ES101 

(Current Site) and 4597-ROC-ZZ-XX-DR-ES-ES102 (Prop Development) provided within Appendix A.  
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5.0 Site Investigation Fieldworks   
 
5.0.1 Site investigation fieldworks were completed between the 15th and 25th of May 2023 by drilling 

contractors MT Geoservices, CPT providers Lankelma Ltd and plant hire company Hurt Plant Ltd.  
Rotary cored boreholes were formed using a Beretta T44, CPT tests were undertaken using a 20.5 
tonne track-truck mounted CPT unit and machine excavated trial pits were formed using an 8-tonne 
tracked excavator.   

 
5.0.2 Prior to excavation, our methodology for service avoidance, G5.15, was applied. This methodology 

includes:  
 

• Consultation of existing statutory undertakers plans of services 
• Consultation of service drawings provided to us by the client or site operator 
• Completion of location specific GPR clearance where applicable 
• Opening of nearby service covers 
• CAT and Genny scanning 
• Excavation of 1.20m hand dug service avoidance pit in advance of borehole drilling 
• Recording of these checks through location specific Permits To Dig. 

 
Records of equipment calibration are presented in Appendix H. Our operatives all hold current 
qualifications for the use of such equipment. 

 
5.0.3 To ensure no new sources of contamination were introduced to underlying soils or bedrock during the 

formation of each borehole, we have adopted safe drilling techniques for ground investigation in all 
instances, to ensure no new sources of contamination are introduced or mobilized as a consequence 
of the works. These methods include but are not limited to: 

 
• Use of steel casing and vegetable oil as a lubrication medium 
• Formation of impermeable bentonite seals to the tops and bottoms of response zones in 

installed monitoring wells 
• Cleaning of sampling equipment to reduce cross contamination 
• Dual pipe monitoring wells have not been installed 
 

5.0.4 We consider that the employment of these above methods keeps the likelihood of contamination 
disturbance as low as reasonably practicable, although it is not possible to wholly remove the 
possibility of such occurrences. 

 
5.0.5 Soil and rock core samples were collected for subsequent chemical and geotechnical laboratory 

analysis. Soil samples used for geotechnical analysis were collected in kg plastic sample tubs, and 
polythene “bulk” bags.  Samples collected for chemical testing were collected in 1kg plastic samples 
tubs, 258g glass jars and 60g glass gars. Samples were obtained from both made ground and natural 
strata to assess the overall quality of underlying soils. In situ soil strength was investigated using 
Standard Penetration Tests (SPT) within superficial deposits as well as to confirm rock head had been 
reached and in areas of poor rock recovery (<80%). 
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5.0.6 The soil and rock encountered during construction of the boreholes were described and logged by a 
suitably qualified engineer in accordance with BS 5930: Code of Practice for Site Investigations (the 
log sheets for which have been provided within Appendix B). 

 
5.0.7 A total of 5 ground water monitoring wells were installed within rotary cored boreholes.  Installation 

details are provided within Table 5.0 below, copies of ground water monitoring records are provided 
within Appendix E.  

 

 Table 5.0: Monitoring Well Installations 
 

BH ID Monitoring well depth Response zone  Response zone 
strata 

RBH101 10.00m 5.00 to 10.00m  
(28.30 to 23.30mAOD)  

Chester Formation 

RBH102 10.00m 5.00 to 10.00m 
(29.22 to 24.22mAOD)  

Chester Formation 

RBH104 10.00m 2.00 to 10.00m 
(34.59 to 26.59mAOD) 

Chester Formation 
and Kinnerton 
Sandstone Formation 

RBH105 10.00m 5.00 to 10.00m 
(30.63 to 25.63mAOD) 

Chester Formation 

RBH107 10.00m 5.00 to 10.00m 
(30.28 to 25.28mAOD) 

Kinnerton Sandstone 
Formation 
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6.0 Encountered Ground Conditions 
 
6.0.1 The following ground conditions are summarised from the exploratory holes formed during the RoC 

Consulting site investigation. The following represents an overview of encountered ground conditions, 
and it is recommended reference be made to the borehole and trial pit log sheets provided within 
Appendix B for a detailed strata description; all depths shown are given in metres below ground level 
(mbgl) unless otherwise stated.   

 

6.1 Ground Conditions Overview 
 
 Topsoil 
 
6.1.1 Soils at the site have been described as Topsoil and/or Made Ground – Topsoil where these contain 

man-made material or overly man-made material. Typically, this material has a depth of 0.20 to 
0.60mbgl.  

 
6.1.2 These depths and classifications are based on visual descriptions only and do not in themselves 

indicate that the material is suitable for reuse in soft landscaping areas and should be verified by a 
landscape architect. We have not undertaken assessment to BS 3882: 2015 – Specification for topsoil. 
However, we consider that this material is likely unsuitable for engineering purposes. 

 
 Table 6.1: Topsoil Strata Description 
 

Strata description Topsoil material was encountered at surface level at all exploratory hole 
locations and was generally described as a silty fine sand. In a number of 
locations gravel was present in the topsoil and generally comprised natural 
lithologies. However, in some location’s anthropogenic inclusions such as 
brick and plastic were noted.   

Max Depth 0.60mbgl Min Depth 0.20mbgl 

Mean Depth 0.40mbgl SPT Range N/A 

 
Made Ground 
 

6.1.3 Made Ground soils have not been encountered. However, the investigation locations have viewed only 
a fraction of the site soils, and it remains feasible that Made Ground soils may be present, such as 
from agricultural activities or associated with the construction of the motorway to the southwestern site 
boundary. 

 
Devensian Till  
 

6.1.4 Natural soils were reported at the base of made ground deposits at 11 exploratory hole locations as 
described in the table below. Devensian till deposits were only encountered in the southern, central 
and western portions of the site and the distribution of these is indicated on the drawing 4597-ROC-
ZZ-XX-DR-ES-ES105 presented in Appendix A. 
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Table 6.2 Devensian Till  

 
Strata Description Devensian till was generally encountered as a relatively thin layer of stiff 

slightly sandy, slightly gravelly clay or gravelly clay measuring between 
0.20 and 0.90m in thickness directly underlying topsoil. Devensian till 
deposits were only encountered in the southern, central and western 
portions of the site.  
 
A total of 5 hand shear vane tests were taken at 5 locations within the 
Devensian Till deposits between 0.50 and 1.00mbgl. Reported shear 
strength ranged from 96 to 100kPa with an average of 103kPa.  
 
No groundwater strikes were encountered within the Devensian Till 
deposits.   

Max Depth 1.30mbgl Min Depth 0.60mbgl 
Mean Depth 0.90mbgl SPT Range N/A 

 
Weathered Sandstone (Kinnerton Sandstone Formation and Chester Formation)   
 

6.1.5 Weathered sandstone deposits were reported at the base of clay and topsoil deposits at all 
exploratory hole locations as described in Table 6.3. 

 
6.1.6 The Kinnerton Sandstone Formation and Chester Formation are both recorded in geological maps of 

the site, with the Kinnerton Sandstone Formation underlying the west of the site to depth. Deposits of 
the Chester Formation are recorded to begin from the centre of the site and deepen to the east, at all 
points underlain by further deposits of the Kinnerton Sandstone Formation. Both geological units 
comprise yellow to brown sandstone and are consequently difficult to distinguish. However, BGS 
records indicate that the Chester Formation is likely to feature deposits of conglomerate and pebbles 
and may have a generally larger grain size. We have employed our judgement to classify the rock 
types, but do not consider the distinction to have significant engineering consequences and have 
grouped both rock types together at various stages of this report. 

 
Table 6.3 Weathered Sandstone (Kinnerton Sandstone Formation and Chester Formation)  

 
Strata Description Weathered sandstone was generally recovered as a reddish brown / 

yellowish brown gravelly sand, the gravel encountered was primarily of 
sandstone. The weathered sandstone was found to become denser and 
more difficult to excavate with depth until eventually transitioning into 
intact sandstone.  
All SPTs undertaken within the weathered sandstone reported N values 
of 50 and refused within the strata indicating the strata to be very dense. 
These were generally taken from 1.20mbgl and deposits and the ease of 
excavation in trial pits at shallower depth indicate it is likely that these 
soils are medium dense to dense above 1.20mbgl.  
 
No groundwater strikes were encountered within the weathered 
sandstone  

Max Depth 3.00mbgl Min Depth 0.70mbgl 

Mean Depth 1.60mbgl SPT Range >50 
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Sandstone (Chester Formation)   
 

6.1.7 The sandstone of the Chester Formation was generally encountered in the east of the site. In the east 
of the site this continued to termination while in central parts of the site this is underlain by rock of the 
Kinnerton Sandstone Formation. A contour plan depicting the depth to bedrock is presented within 
Appendix A (4597-ROC-ZZ-XX-DR-ES-ES106). The strata are detailed in the table below. 

 
Table 6.4 Sandstone (Chester Formation)  

 
Strata Description The sandstone of the Chester Formation was generally encountered in 

the east of the site and comprised a reddish brown to yellowish brown 
medium to coarse grained sandstone, often conglomeritic and containing 
gravel of quartzite and mudstone. Sandstone is typically weak, becoming 
medium strong with depth. 

SPTs >50 

RQD Range 0 – 100 Average RQD 67 

 
Sandstone (Kinnerton Sandstone Formation and Chester Formation)   
 

6.1.8 The Kinnerton Sandstone Formation was generally encountered in the west of the site where it 
continues to termination. It also underlies the Chester Formation in all locations where this was 
penetrated. A contour plan depicting the depth to bedrock is presented within Appendix A (4597-ROC-
ZZ-XX-DR-ES-ES106). The strata are detailed in the table below. 

 
Table 6.5 Sandstone (Kinnerton Sandstone Formation)  

 
Strata Description The Kinnerton Sandstone Formation was generally encountered in the 

west of the site and beneath the Chester Formation at depth and 
comprised a reddish brown fine to medium grained sandstone. 
Sandstone is typically very weak, becoming weak with depth. 

SPTs >50 

RQD Range 7 - 100 Average RQD 76 

 
6.1.9 A programme of geotechnical testing was completed on soil and rock samples obtained from site 

investigation works, copies of which are provided within Appendix D.  
 
6.2 Groundwater & Contamination Observations 
 
6.2.1 No visual or olfactory evidence of contamination was encountered during site investigation works.  
 
6.2.2 No groundwater strikes were encountered during site investigation works due to the drilling 

methodology preventing accurate detection or measuring of groundwater strikes during the formation 
of boreholes.  
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6.2.3 Resting groundwater monitoring results (as revealed from borehole standpipes) indicate a 

groundwater table within the sandstone bedrock at levels ranging between 23.9 and 28.11mAOD with 
a mean depth of 26.43mAOD (or 8.48mbgl).  Full details of monitoring results have been provided 
within Appendix E.  

 
 Table 6.6 Groundwater Monitoring Information 
 

BH ID Water Strike Depth Resting Water Level 
mbgl mAOD 

RBH101 None recorded 9.40-9.43  23.90-23.87 
RBH102 None recorded 7.86-7.90  25.95-25.91 
RBH104 None recorded 9.23-9.25  27.36-27.34 
RBH105 None recorded 8.69-8.72  26.94-26.91 
RBH107 None recorded 7.14-7.17  28.14-28.11 

 
6.2.4 It should be noted that, due to the choice of drilling methods, it was not possible to accurately record 

the depth of groundwater strikes in rotary drilling locations. Assessment of deep groundwater levels is 
more accurately made based on the resting water levels recorded during monitoring. 

 
6.2.5 A drawing showing the variation of groundwater levels across the site, and anticipated direction of flow 

is presented in Drawing 4597-ROC-ZZ-XX-DR-ES-ES107 presented in Appendix A. This generally 
indicates a direction of flow from the northwest to the southeast. 

 
6.3 Below Ground Obstructions 
 
6.3.1 No below ground obstructions were encountered during site investigation works, however bedrock 

was encountered at relatively shallow depths from 0.70 to 3.00mbgl. A contour plan depicting the 
depth to bedrock is presented within Appendix A (4597-ROC-ZZ-XX-DR-ES-ES106).  

 
6.4 Soakaway Testing 
 
6.4.1 Infiltration Testing was undertaken between the 28th and 31st March 2023 in accordance with BRE 

Digest 365 Soakaway Design. In total eight positions (SA01 to SA08) were identified and coordinated 
with the proposed masterplan across the site to establish the infiltration rates within the underlying 
strata. Site works were organised by RoC Consulting with water supply, infiltration testing and 
subsequent infiltration rate calculations provided by Structural Soils Ltd. 

 
6.4.2 Infiltration testing locations at SA01 to SA08 were dug by machine excavated to depths of between 

1.40m and 1.50m. The infiltration test depth was then filled with 20mm gravel to prevent collapses 
during testing and water was poured to fill the pits to a depth of between 0.65m and 0.80m. Depth 
measurements were made at regular intervals in the monitoring standpipe using an electronic dip tape. 
In the 3 test locations 3 test cycles were completed while in the remaining 5, only two cycles before it 
was necessary to backfill excavations. 
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6.4.3 A summary of the infiltration rate results for SA01 to SA08 is presented in the table below. 
 

Location Test Date Infiltration Rate (m/s) 

SA01 1 29.03.23 1.60x10-5 

SA01 2 29.03.23 1.33x10-5 

SA01 3 29.03.23 8.85x10-6 

SA02 1 29.03.23 7.44x10-6 

SA02 2 29.03.23 5.56x10-6 

SA02 3 30.03.23 4.50x10-6 

SA03 1 30.03.23 8.55x10-6 

SA03 2 30.03.23 7.58x10-6 

SA03 3 not completed due to time constraints 

SA04 1 30.03.23 4.74x10-6 

SA04 2 30.03.23 4.58x10-6 

SA04 3 not completed due to time constraints 

SA05 1 30.03.23 6.58x10-6 

SA05 2 30.03.23 6.76x10-6 

SA05 3 not completed due to time constraints 

SA06 1 31.03.23 9.62x10-6 

SA06 2 31.03.23 1.02x10-5 

SA06 3 not completed due to time constraints 

SA07 1 31.03.23 1.32x10-5 

SA07 2 31.03.23 1.20x10-5 

SA07 3 not completed due to time constraints 

SA08 1 31.03.23 1.37x10-5 

SA08 2 31.03.23 1.20x10-5 

SA08 3 31.03.23 1.60x10-5 
 
6.5 Plate Load Testing  
 
6.5.1 Plate load testing was undertaken within trial pits formed on site in order to establish CBR values of 

underlying soils.  
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6.5.2 Results of plate load test data are presented in Appendix D. The results are summarised in the table 

below. 
 

Table 6.7 Plate Load Testing Results 
 

Test 
ID 

Method Strata Test 
Depth 

(m) 

CBR 
Value 

(%)  

Modulus of Sub-
Grade Reaction 

k300 
(kN/m2/m) 

k762 
(kN/m2/m) 

TP102 Plate Bearing (300mm plate) Gravelly sand 0.60 28.00 228000 100297 

TP103 Plate Bearing (300mm plate) Clay 0.60 3.60 69600 30617 

TP105 Plate Bearing (300mm plate) Clayey sand 0.50 1.60 44000 19356 

TP107 Plate Bearing (300mm plate) Gravelly sand 0.60 1.50 42400 18652 

TP108 Plate Bearing (300mm plate) Sandy clay 0.60 4.30 76800 33784 

TP109 Plate Bearing (300mm plate) Clay 0.60 7.70 107200 47157 

TP112 Plate Bearing (300mm plate) Clay 0.60 2.40 54400 23931 

TP114 Plate Bearing (300mm plate) Gravelly sand  0.60 21.00 192000 84461 

TP116 Plate Bearing (300mm plate) Gravelly sand 0.60 4.1 74400 32729 

 
6.5.3 Plate bearing tests were undertaken on Devensian Till or weathered bedrock soils beneath topsoil.  

As indicated in the results there is a marked variance in CBR values with no clear corelation with 
depth.  Overall, an average CBR value of 8.4% was noted between test locations.   

 
6.5.4 However, given the variance it would be prudent to adopt slightly lower values of 5% within granular 

material and 2.5% within cohesive material, for road and pavement design. This should follow proof 
rolling and removal of soft spots, and supplementary testing of formation levels should be completed 
during construction works by contractors to confirm these values are being achieved as a minimum.  
Where the formation fails the 5% either excavations should be locally extended, or the construction 
build up adjusted to suit location specific values.  It should be noted these values are reflective of site 
conditions at their current level and do not consider potential impact of site own material being placed 
in areas of fill as part of wider earthworks process.  

 

6.6 Hand Shear Vane Testing   
 
6.6.1 Hand shear vane was undertaken within clay deposits within trial pits formed on site, in order to 

establish the shear strength of clay soils. The results of hand shear vane testing are presented below 
in table 6.8. 
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Table 6.8 Plate Load Testing Results 
 

 TP101 TP104 TP106 TP109 TP112 
Test Depth (m) 1.00 0.60 0.50 0.75 0.60 

Shear Strength (kPa)  105 96 100 104 110 

BS EN ISO 14688-2:2004 
Undrained Strength 
Classification 

High High High High High 

 
6.7 CPT Testing    
 
6.7.1 A total of 14 Cone Penetrometer Tests were undertaken within the footprint of proposed warehouse 

buildings to supplement data on ground conditions provided by rotary boreholes and machine 
excavated trial pits. The first 11 of these are designated CPT101-114 and were undertaken remote 
from other locations. Three additional tests were also undertaken in the locations of TP104, TP111, 
and TP115.  

 
6.7.2 Results of the testing, and methodology for classification is presented within the Lankelma CPT 

Testing Report contained within Appendix D. As a non-visual, non-sampling investigation technique 
the results and classifications presented by the report are based on on-board instrumentation and in-
situ testing. 

 
6.7.3 The classifications made by the report are generally considered to be similar to those made by RoC 

Consulting using other investigation techniques and we have confidence in their accuracy. They 
generally indicate that Devensian Till soils exhibit shear strength of between 100kPA and 150kPa 
where present. 

 
Location Depth of clay 

(where noted) 
(mbgl) 

Shear strength 
range (kPA) 

Min angle of 
friction (ϕ) 

Depth of SPT 
refusal equivalent 

(50+) 
CPT101 - 

 
37 1.2 

CPT102 - 
 

38 0.9 
CPT103 0.9 50 - 275 

 
1 

CPT104 1.2 60 - 280 
 

>1.4 
CPT105 - 

 
38 0.7 

CPT106 - 
 

38 1.1 
CPT107 - 

 
38 1.4 

CPT108 - 
 

39 1.3 
CPT109 - 

 
38 2.3 

CPT110 - 
 

38 0.9 
CPT111 - 

 
36 1.4 

TP104 0.94 55 - 280 
 

1.2 
TP111 - 

 
37 >1.2 

TP115 - 
 

38 1.3 
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7.0 Laboratory Testing  
 
7.0.1  To establish the physical and chemical properties of underlying soils, a programme of laboratory 

analysis was completed utilising samples obtained during site investigation works. This analysis 
comprised the testing of soil samples to assist with the estimation of risks posed by contaminated land 
related concerns. 

 
 Chemical Testing 
 
7.0.2 RoC Consulting submitted a total of 23 soil samples to a UKAS accredited testing facility for analysis 

against a range of determinands synonymous with the site former industrial activity.  
 

Determinands No. of Tests 
Toxic and phytotoxic metals and metalloids 23 

Total & Speciated Polycyclic Aromatic Hydrocarbons (PAH), 23 

Other inorganic substances (e.g., Sulphate, Cyanide etc) 23 

Asbestos ID 2 

Water Soluble Sulfate & pH 23 

WAC Testing  2 
 
7.0.3 Copies of chemical testing results have been provided within Appendix C. 
 
 Geotechnical Testing 
 
7.0.4 A programme of geotechnical laboratory analysis was also completed on disturbed and undisturbed 

soil samples obtained during site investigation works.  
  
 Plasticity Index 
 
7.0.5 A total of 4 soil samples were tested for the determination of plasticity index.  The depth range of 

samples tested varied from 0.50m to 0.60m with a mean depth of 0.58mbgl.  The plasticity index range 
varied between 11% and 38% with a mean value of 20.5%.  These results indicate clays to be of a 
predominantly low plastic nature with a sample from TP108 being of a high plastic nature.  

 
Particle Size Distribution 

 
7.0.6 A total of 5 bulk samples were subject to particle size distribution testing to confirm their principal 

constituent parts. 4 of these comprise weathered bedrock material and 1 comprises clay of the 
Devensian Till. Generally, the test results support the soil classifications made in the field. 
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Point Load Testing  

 
7.0.7 A total of 123 core samples of sandstone were subject to point load testing to provide an indirect 

measure of compressive strength. Results from these tests indicate that Is(50) values for the sandstone 
range between 0.02MPa and 0.43MPa.  
 
Uniaxial Compressive Strength Testing  

 
7.0.8 A total of 19 rock core samples were subject to UCS testing to confirm their unconfined compressive 

strength. Samples ranged in depth from 3.26 to 18.78mbgl. Reported UCS values ranged from 
13.1MPa to 26.3MPa with a mean value of 20.8MPa. Generally, the results are considered to support 
the rock descriptions made in the borehole logs. 

 
7.0.9 Results from geotechnical laboratory testing have been provided within Appendix D. 
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8.0 Geo-Environmental Assessment  
 
8.0.1 The results from the intrusive Phase 2 ground investigation have been used to complete a refined 

assessment of risks posed by ground contamination and ground stability issues beneath the site, 
building on the model and assessment outlined in the Phase 1 Desktop Study. The assessment 
considers these risks both in terms of the current site arrangement and usage, as well as any potential 
future development (and associated construction process). 

 
8.0.2 The assessment has been collated with reference to various statutory and non-statutory guidance 

documents relating to land contamination and ground stability.  Specifically, the assessment has been 
conducted in accordance with the Environment Agency Land Contamination Risk Management 
(LCRM) guidance relating to the “Tier 2 Generic Quantitative Risk assessment” process (revised April 
2021).      

 
8.0.3 In accordance with this method, a Refined Conceptual Model has been collated for the site based on 

the results of the desktop review.  This model is based around the Source / Pathway / Receptor 
methodology as outlined in Fig 8.0. 

 
 

 
 

Figure 8.0 Source Pathway Receptor Diagram 
 
8.0.4 Risk assessment is the process of collating known information on a hazard or set hazards in order to 

establish actual or potential risks to receptors.  The receptor may be human health, controlled waters, 
a sensitive local ecosystem or even construction materials.  Receptors can be connected with the 
hazard under consideration via one or several exposure pathways (e.g., the pathway of direct skin 
contact and oral exposure).     
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8.0.5 Risks are generally managed by isolating or removing the hazard, isolating the receptor, or by 

intercepting the exposure pathway.  Without the three essential components of a source (hazard), 
pathway and receptor, there is deemed to be no risk.  In other words, the mere presence of a hazard 
at a site does not mean that there will necessarily be risks. 

 
8.0.6 Potential sources of contamination have been identified across the site, where applicable, based on 

observations and information obtained during the desktop review.  These sources are defined based 
on the results from site investigation fieldworks and subsequent laboratory analysis of samples / 
monitoring works.   

 
8.0.7 The risk assessment has been completed with reference to the guidance outlined within CIRIA 552 

“Contaminated land risk assessment.  A good practice guide”.  This risk assessment methodology 
considers the potential consequence and severity of risks that may be present within soils, and then 
compares these with the likelihood of occurrence and exposure of said risk.  A range of risk 
classifications are provided within CIRIA 552 further details of which are provided in Table 8.0 below.  

 
 Table 8.0 Definition of Risk Class and Consequence 
 

Risk Class Definition Example 

Minor 

Potential for harm, although not 
significant, which may result in financial 
loss to resolve.  Ground conditions where 
the use of PPE would readily mitigate 
risks posed to human health. 

Low level contamination hotspots 
within made ground / demolition fill 
materials.  Stunted or impeded plant 
growth due to poor soil quality. 

Mild 
Pollution of non-sensitive water resources 
or damage to crops, plant growth, below 
ground utilities or structures.  

Perched groundwater contamination 
overlying low permeability aquifer or 
aggressive sulphate concentrations in 
soils. 

Medium 

Sources of contamination identified on 
site have the potential to cause both long 
and short-term health effects on site to 
residents / users.  Alternatively (or in 
conjunction with) sources of 
contamination may have the potential to 
impact surface or groundwater quality or 
impede vegetation growth. 

Elevated concentrations of 
hydrocarbon contamination reported 
within topsoil tested within residential 
gardens as a result of inadequate or 
incomplete previous remediation 
works.  Movement of contaminated 
groundwater from leaking below 
ground storage tank into adjacent 
surface water course. 

Severe 

Sources of contamination pose a credible 
and acute risk to human health with 
potential for “Significant Harm” occurring 
as defined by the Part IIA of the 
Environmental Protection Act (1990).  
Alternatively (or in conjunction with risks 
posed to human health) sources of 
contamination may pose an immediate 
risk to controlled water resources or 
ecosystems.  

Grossly contaminated soils are 
encountered or disturbed during 
excavation works, causing an 
immediate release of toxic soil vapour 
and leachate / contaminated 
groundwater flow across adjacent land. 
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8.0.8 As previously discussed the contaminated land risk assessment model evaluates the severity of risks 

that may be present within soils / groundwaters in the context of threats posed to identify receptors 
before deriving the actual risk rating based on the probability of occurrence.  Table 8.1 below outlines 
the range likelihood of risk. 

 
 Table 8.1 Probability Assessment 
  

Classification Definition 

High 
likelihood 

A credible pollutant linkage has been identified and it is very likely contaminants 
will impact identified receptors in both the short or long term (or is already 
actively doing so).  The potential for harm to be caused is thus highly likely.   

Likely 

Pollutant linkages between the sources of contamination and identified receptors 
are present and it is considered likely they will become active given the right set 
of circumstances (e.g., contaminants currently buried below ground that are 
likely to be exposed or disturbed during construction / excavation works.  The 
circumstances are such that an event is not inevitable, however it is possible in 
the short term and likely over the longer term. 

Low 
likelihood 

A theoretical pollutant linkage has been identified that has the potential to 
expose receptors to contaminants under the correct circumstances.  However, 
the likelihood of such an event occurring is not a certainty, even in the long term. 

Unlikely 
There is no / minimal likelihood a pollutant linkage would occur, even over the 
long term. 

 
8.0.9 The risk assessment process is a combination of probability and consequence, recognising that it may 

be possible to have a significant source of contamination beneath a site (such as a large below ground 
chemical storage tank) that may only present a relatively moderate to low risk (owing to the fact it may 
be contained within a secure concrete bund).  Table 8.2 indicates how the actual nature of risk is 
established with Table 8.3 illustrating how the risk is interpreted in the context of contaminated land 
risk assessment. 

 
 Table 8.2 Risk Definition 
 

 Consequence 
Severe Medium Mild Minor 

Pr
ob

ab
ili

ty
 

High 
Likelihood Very High Risk High Risk Moderate Risk Moderate / Low 

Risk 

Likely High Risk Moderate Risk Moderate / Low 
Risk Low Risk 

Low 
Likelihood Moderate Risk Moderate / Low 

Risk Low Risk Very Low Risk 

Unlikely Moderate / Low 
Risk Low Risk Very Low Risk 
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Table 8.3 Description of Risks Posed 
 

Risk Definition Description 

Very High 
Active pollutant linkages between a significant source of contamination and 
identified receptors have been establish and there is a high likelihood of severe 
harm occurring to said receptors unless immediate investigation and 
remediation action is not taken. 

High Risk 
Harm is likely to arise to receptors from an identified hazard in the short and 
long term.  Urgent investigation of the contaminant issue will be required, and 
remedial treatment is likely.  

Moderate Risk 
The possibility of harm has been identified toward receptors under the right 
circumstances, although the severity of harm would be relatively mild.  Further 
investigation of identified issues would be prudent and possible need for 
remedial measures in the long term. 

Low Risk It is possible harm could arise to a designated receptor from identified hazard, 
but it is likely (if realised) any harm would be (at worst) mild. 

Very Low Risk No significant pollutant linkages have been identified and the possibly of harm 
occurring to receptors is low. 

 
8.0.10 A Preliminary desk-based risk assessment has been completed for the site utilising the current and 

historical environmental information available (Phase 1 Desktop Study completed by Wardell 
Armstrong dated January 2023 (ref: GM12634).  

 
8.0.11 The Tier 2 risk assessment process can be divided based on the receptor group in question between: 

 
1. Risks posed to human health by soil contamination (both construction persons and future site 

users). 
 

2. Risks posed to human health by hazardous ground gas ingress (both construction persons and 
future site users). 

 
3. Risks posed to controlled waters by soil or groundwater contamination (both surface water features 

and bedrock aquifers). 
 
4. Risks posed to new building construction by aggressive ground conditions (namely elevated 

sulphate concentrations). 
 
8.0.12 It is noted the site is being developed for Commercial use with several warehouses, access roads, car 

parking, service yards and areas of soft landscaping proposed. All major pathways are considered to 
be present with the exception of those relating to homegrown vegetable. 

 
8.0.13 Appropriate assessments have been completed for each of the above utilising the latest statutory and 

non-statutory guidance documents; for details of risks posed to human health refer to Section 8.1 (soils) 
and Section 8.2 (ground gas), for details of risks posed to controlled waters refer to Section 8.3 and 
risks posed to new structures refer to Section 8.4.  
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8.1 Assessment of Soil Contamination 
 
8.1.1 In order to estimate the risks posed to human health from soil contamination, a quantitative risk 

assessment has been completed utilising the latest Environment Agency CLEA methodology.  The 
assessment utilises the chemical testing results obtained during the site investigation fieldworks to 
characterise site conditions and facilitate the completion of the risk assessment process. 

 
8.1.2 The assessment is based on the comparison of soil chemical testing results with published 

Environment Agency Category Four Screening Levels (C4SL’s) under the proposed end use scenario 
to determine the site suitability for use.  C4SL values represent the highest acceptable values for 
contaminants within site soils under the proposed end use and are derived using the Environment 
Agency CLEA risk assessment methodology.  A result in exceedance of a C4SL level may indicate 
the presence of contaminants within site soils and require further assessment.  

 
8.1.3 It is noted only a limited number of C4SL values have been derived by the Environment Agency for 

use and reference has been made to LQM/CIEH Suitable For Use Values (S4UL’s) for a wider range 
of other contaminants (Heavy Metals, Poly Aromatic Hydrocarbons, TPH, SVOC and VOC’s) to 
increase the depth and robustness of our assessment.  

 
8.1.4 Chemical testing results are compared against C4SL and S4UL values for each determinant with any 

results reported in exceedance of screening criteria identified and their significance reviewed.  When 
determining the significance of any exceedances within the dataset the magnitude and frequency of 
the exceedance needs to be taken into account, for example, a single exceedance of a screening 
value may be considered a localised hotspot whereas consistently elevated levels of a substance at 
multiple locations across the site may indicate a more prevalent contamination issue.  

 
8.1.5 In addition to this assessment, an Asbestos Identification test (via the visual inspection method) has 

been completed on all samples of made ground obtained during the investigation to determine risks 
posed.  Any positive occurrences of Asbestos will be subject to quantification analysis to further assess 
the extent and significance of risks posed. 

 
8.1.6 As required, for each exceedance reference will be made to the Conceptual Site Model to establish 

the most likely source of contaminants and initial commentary given as to the likely scope of remedial 
measures.  In addition, reference will also be made to the assumptions used to derive generic 
assessment criteria (C4SL and S4UL values) to determine their comparability with the proposed end 
use.   

 
8.1.7 For the purposes of this assessment we have assumed a “commercial” end use scenario when 

reviewing chemical testing data against C4SL / S4UL values; a “worst case” Soil Organic Matter 
content value of 1% has been assumed for the initial assessment.  
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Summary and Assessment of Risks Posed by Soil Contamination 
 

8.1.8 Results from chemical testing analysis indicate that no concentrations of contaminants in excess of 
Generic Assessment Criteria were encountered on site. Similarly, there was no positive identification 
of the presence of asbestos. As visual and olfactory evidence of contamination has not been observed, 
we consider there to be no evidence of the presence of significant sources of contamination. 

 
8.1.9 The findings of the above have been used to update the Refined Conceptual Site Model (provided 

within Section 9.0) as well as inform the scope of any further investigation or remedial works deemed 
necessary to support the development of the site.    

 

8.2 Ground Gas Risk Assessment 
 
8.2.1 The Preliminary Conceptual Site model did not identify any specific potential sources of ground gas 

that posed a risk to the site. Intrusive investigations undertaken on site also failed to reveal any 
potential sources of ground gas. As such it has been deemed unnecessary to assess ground gas risk 
to the site. 

 

8.3 Controlled Waters 
 
8.3.1 It is understood the site is underlain by a Principal Aquifer and is located within an Environment Agency 

source protection zone 3. The site is not in close proximity to sensitive groundwater abstraction 
boreholes.  The nearest surface water feature is indicated 400m to the southwest of the site and is not 
considered to be at risk of contaminant migration from the study site. Groundwater monitoring following 
the site investigation indicates that groundwater is present at the site at depths of between 7.14m and 
9.43m during summer months. 

 
8.3.2 Given the site long standing operation as agricultural farmland and noting an absence of any sources 

of soil borne contamination within chemical testing results from ground investigations, we are of the 
view the risks posed to controlled waters will be low.  These risks are further reduced by the results 
from groundwater level monitoring which indicates the saturated zone of the Sandstone aquifer occurs 
at depths >6m below ground level.  As such we don’t not feel the collection of groundwater chemical 
samples is required to characterise risks posed to the bedrock aquifer.    

 
8.3.3 While permeable soils are likely to be present on site and potential pathways may exist, this pathway 

is only likely to apply in the proposed end use or during the construction process, relating to fuel 
storage or accidental spillage.  During the construction process appropriate control measures and 
mitigations will be required by contractors to limit the risk of accidental spillage of fuel or chemicals 
stored on site, this is of particular concern given the fact shallow depth of Sandstone bedrock across 
the site and likelihood of it being exposed during earthworks operations. We consider this risk to be 
controllable through good drainage design and site management practices, for example the use of fuel 
interceptors and environmental regulation of premises. 
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8.4 Below Ground Utilities and Service Runs 
 
8.4.1 In the absence of the identification of significant sources of contamination, we do not consider there 

to be a specific risk to below ground utilities requiring assessment, for example, in accordance with 
the UKWIR methodology. However, if any made ground is encountered during the construction 
process in or around areas of proposed water supply pipe runs this assessment will need to be 
revisited and appropriate testing / mitigation measures derived. 
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9.0 Refined Conceptual Site Model  
 
9.0.1 The Environmental Protection Act Part IIA: 1990, defines contamination as land containing levels of contamination which form a risk to 

human health, controlled waters or other ecosystems. Therefore, contamination in exceedance of the relevant screening values is 
considered a source.  Table 9.0 assesses and summarises the sources, pathways and receptors that may exist at the site. 

 
Table 9.0:  Refined Conceptual Site Model 
 

Table 9.0 Refined Conceptual Site Model 
Source Pathway Receptor Severity Probability Risk definition Comments 

O
n 

Si
te

 

Current 
Ground 
Conditions 
 
 
 
 
 
 
 
 
 
 
 
 

Dermal 
contact and / 
or ingestion; 
inhalation of 
vapours / 
dusts 

Current Site Uses  Mild Unlikely Very Low 
The site is current used as agricultural farmland 
with ground investigation works confirming no 
sources of contamination are present. 

Construction 
workers  Mild Low Likelihood Low 

Although construction workers have more 
potential risks of exposure to contaminants, we 
consider there is a low likelihood of such an 
occurrence given current and previous agricultural 
operations across the site (as is supported by 
results of current geo-environmental assessment). 
 
However, a small-scale residual risk will remain 
and we recommend that any contamination 
observed during construction is brought to our 
attention and managed.  
 
Full PPE good hygiene and site practices should 
be adopted on site. 

Future Site Users & 
Ecological receptors  Mild Low Likelihood Low 

As no sources of soil contamination have been 
noted on site, and given proposed commercial 
warehouse redevelopment proposals, we do not 
consider there to be any risks posed toward future 
site users.   
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Table 9.0 Refined Conceptual Site Model 
Source Pathway Receptor Severity Probability Risk definition Comments 

     

O
n 

si
te

 

Current 
Ground 
Conditions 

Leaching of 
contaminated 
soil & 
leachate into 
Sandstone 
Aquifer and 
SPZ 3 

Controlled Waters: 
Aquifer Mild Low Likelihood Low 

As noted in soils testing no sources of 
contamination have been noted on site; generally, 
their likelihood across areas of the site are 
considered to be low given long standing 
agricultural operations. 
 
As such we do not consider the site poses a risk 
to controlled waters, however exposure pathways 
will be created during the construction and 
operational phases of the development that will 
require due consideration and mitigation. 

Adjacent Sites Mild Unlikely Very Low Potential sources are limited and have not been 
proven by site observations or testing. 

Ground Gas 
and radon 

Migration / 
Accumulation Current Site Users  Mild Unlikely Very Low 

Significant sources of ground gas were not 
observed by the Phase 1 assessment and the 
observations of the fieldwork have confirmed this 
with no filled ground, organic rich soils or potential 
sources of on site gas generation noted.  As such 
we do not consider the use of gas protection 
measures will be required in new building 
construction. 
 
The radon assessment has not identified the need 
for protection measures. 
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O
ff 

si
te

 

Potential off-
site sources 

Leaching of 
contaminated 
soil onto site 

Controlled Waters: 
Aquifer 
 

Mild Unlikely Very Low 

Potential offsite sources of contamination were 
limited and have not been identified through 
observations or testing. 

Ground gas 
Migration / 
Accumulation 

Construction 
workers  Mild Unlikely Very Low 

Future Site Users Mild Unlikely Very Low 
Proposed 
development Mild Unlikely Very Low 

 
 
*Any sources of contamination uncovered during site development works should be brought to the immediate attention of RoC Consulting for consideration and 
comment. 
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Soil Contamination Remedial Requirements 
 

9.0.2 Re-appraisal and reassessment of the conceptual site model (following completion of investigation 
 works) has failed to reveal any specific sources of contamination that could require specific remedial 
measures.  

 
9.0.3 It is recommended all construction contractors take reasonable precautions to control environmental 

impacts that may occur as a result of redevelopment works with respect of soil and groundwater 
quality.  These measures should include (and not be limited to): 

 
1. Any sources of contamination uncovered during site development works should be brought to the 

immediate attention of RoC Consulting for consideration and comment.  As required, the findings 
and recommendations of the current assessment may require amendment to reflect changes in 
site condition. 
 

2. The operation of plant, refuelling facilities and general basement excavation works should include 
appropriate provision to reduce the risk of leakage / spillage, particularly into the site groundwater 
table or exposed natural soils. 

 
3. Appropriate dust mitigation measures should be deployed during basement excavation works, 

particularly when handling and excavating made ground deposits. 
 
4. All excavated materials stockpiled should be periodically dampened down to control dust release.  

Similarly, the disposal of any material from site should be completed using covered wagons. 
 

Ground Water Remedial Requirements 
  

9.0.4 No sources of soil contamination have been revealed during ground investigation works.  Although the 
site is underlain by predominantly permeable soils and a principal aquifer is located at shallow depth 
beneath the site due to the the lack of any sources of soil contamination it is not considered any risks 
are posed to controlled water resources.  

 
9.0.5 Due consideration and mitigation will be required during the construction and subsequent operational 

phases of the development to ensure no sources of mobile contamination are introduced into the 
Sandstone bedrock.  Such releases, via accidental spillage and leakage would have the potential to 
impact water quality within the underlying aquifer and SPZ 3 which will be exacerbated by the shallow 
depth at which the Sandstone occurs beneath the site and the high likelihood of it being exposed 
during construction (or left in situ at founding level). 

 
 Ground Gas Protection Measures 
  
9.0.6 No significant potential sources of ground gas have been identified and no further assessments are 

considered to be necessary.   
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10.0 Preliminary Waste Assessment 
 
10.0.1 Site soils may be considered to comprise waste depending on the circumstances. The Waste 

Framework Directive (WFD) defines materials as waste if ‘they are discarded, intended to be discarded 
or required to be discarded, by the holder’. Naturally occurring soils are not typically considered waste 
if reused on the site of origin for the purposes of development. Excavation arisings from the 
development may therefore be classified as waste if surplus to requirements or unsuitable for reuse. 
A large volume of laws, permitting and regulations govern the management of waste on construction 
sites, including Environmental Permits, Materials Management Plans and Construction Environmental 
Management Plans. The below assessment only provides some useful information which may inform 
future planning. 

 

10.1 Hazardous Waste Assessment 
 
 Chemical Assessment 
 
10.1.1 A methodology for the classification of waste, and requirement for sampling, is specified in Technical 

Guidance WM3 (EA, 2021). The level of sampling should be proportionate to the volume of waste and 
its heterogeneity. The preliminary assessment provided below is indicative based only upon the 
available sample results and may not be sufficient to adequately classify the waste. 

 
10.1.2 Envirolab, an RSK company, has developed a waste soils characterisation assessment tool 

(HASWASTE), which follows the guidance within Technical Guidance WM3. The analytical results 
have been assessed using this tool to assess the hazardous properties to support potential off-site 
disposal of materials in the future. Note that it is ultimately for landfills to confirm what wastes they are 
able to accept within the constraints of their permit. 

 
10.1.3 No samples were found to have hazardous properties based on this assessment. This suggests that 

if applicable the waste would require disposal at a suitably permitted inert or non-hazardous waste 
landfill. The results are summarised in the table below and presented in full in Appendix I. 

 
Location Depth Strata Hazardous 

properties (if 
present) 

TP101 0.40 Topsoil None 

TP101 1.00 Devensian Till None 

TP102 0.50 Topsoil None 

TP104 0.20 Topsoil None 

TP106 0.30 Topsoil None 

TP110 0.30 Topsoil None 

TP111 0.20 Topsoil None 



 
 
 
 
 
 
 

s

  
 35 | P a g e  

 

COMPLEX CHALLENGES … 
MADE SIMPLE 

 

Project No4597 / Phase 2 Site Investigation 
Ref  4597-ROC-ZZ-XX-RP-ES-P2SI01 
Date  18/07/23 
Rev 01  
 

Location Depth Strata Hazardous 
properties (if 
present) 

TP113 0.20 Topsoil None 

TP115 0.20 Topsoil None 

TP107 0.30 Topsoil None 

TP114 0.20 Topsoil None 

TP103 0.50 Devensian Till None 

RBH101 0.25 Topsoil None 

TP105 0.60 Chester Formation None 

RBH102 0.70 Chester Formation None 

TP116 0.20 Topsoil None 

TP112 0.40 Devensian Till None 

TP109 0.60 Devensian Till None 

TP108 0.20 Topsoil None 

RBH105 1.00 Chester Formation None 

RBH106 1.00 Chester Formation None 

RBH104 0.20 Devensian Till None 

RBH107 0.30 Topsoil None 
 
 Asbestos Assessment 
 
10.1.4 The Environment Agency publication ‘Guidance on the classification and assessment of waste – WM3 

(2018)’, requires that within a mixed waste the separately identifiable wastes be assessed separately. 
For instance, where waste soil contains identifiable pieces of asbestos (visible to the naked eye) the 
asbestos should, where feasible, be separated from the soil and classified separately. This should be 
disposed of within a hazardous, stable non-reactive hazardous waste landfill or a special cell in a non-
hazardous waste landfill. 

 
10.1.5 With reference to WM3 (2018), wastes containing greater than 0.1% free and dispersed asbestos 

fibres are classified as hazardous waste with the code 17 05 03* (soils and stones containing 
hazardous substances).  Where a waste contains identifiable pieces of ACM, then these pieces must 
be assessed separately. 

 
10.1.6 Laboratory testing has not encountered positive identification of asbestos fibres within soils. Based 

on our desk study no obvious source of Asbestos Containing Materials has been identified and thus 
the site soils are not considered to be hazardous of the basis of asbestos content. 
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10.2 WAC Assessment 
 
10.2.1 Additionally, a testing regime has been established in ‘Waste Sampling and Testing for Disposal to 

Landfill’ (2013) to determine the suitability of soils for disposal. This regime does not supersede the 
hazardous properties assessment presented above.  

 
10.2.2 We have scheduled testing of one sample on this basis, the results of which are presented in Appendix 

I. The sample has been taken from TP101 at a depth of 0.40m and is considered representative of site 
topsoil. 

 
10.2.3  Comparison of test data with landfill waste acceptance criteria indicates that soils from the site are 

suitable for disposal at an inert landfill or a site that has a valid exemption from the Environmental 
Permitting (England and Wales) Regulations 2016 (as amended) registered with the EA. 

 

10.3 Conclusions 
 
10.3.1 Based on laboratory testing we consider that soils at the site can be considered to be non-hazardous 

and are suitable for disposal as inert waste. 
 
10.3.2 With reference to the Environment Agency’s publications Waste Sampling and Testing for Disposal to 

Landfill (2013) and Waste acceptance at landfills (2010), naturally occurring soils not likely to be 
affected by contamination can be classified as inert waste, with a EWC code of 17 05 04. Should any 
of the naturally deposited soils be suspected to contain contamination (by virtue of visual of olfactory 
evidence) upon excavation, then such soils should be stockpiled appropriately, and additional testing 
carried out as considered necessary. 

 
10.3.3 The assessment of this report in regard to waste is indicative only and provides useful information to 

support future management of waste of site, which should be comprehensive and address all other 
legal and regulatory requirements. Extensive earthworks are anticipated at the site that will require 
Environmental Permits and Materials Management Plans. Further environmental testing of soils and 
subsequent treatment and processing may also be required. It may be necessary to consult with the 
Environment Agency before works commence to verify the proposed works and establish that material 
can be declassified as waste and reused on site in accordance with the most current guidance and 
Article 6(1) of the Waste Directive. These applications are the responsibility of the contractor. We can 
consult on these matters on request. 

 
10.3.4 We recommend this report is provided to the selected contractors and landfill facilities to confirm (or 

otherwise) that waste can be managed and disposed of as above.  Please be aware that landfill sites 
are obligated to undertake in house quality assurance tests and thus may require further WAC testing 
for any soils encountered as part of this investigation.  There is no obligation on any landfill operator 
to accept waste if they choose not to and waste operators may require additional testing of untested 
waste soils prior to acceptance at landfill in accordance with the landfill regulations. 
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11.0 Geotechnical & Foundation Design Assessment  
 

Background Information 
 

11.0.1  It is understood that the site is to be redeveloped for commercial use in accordance with AEW 
architect’s drawing (ref: 13063-AEW-XX-XX-DR-A-0005-P8) provided within Appendix A. It is 
understood the development will include 4 commercial logistics buildings up to 250m in length, with 
associated areas of external parking, soft landscaping, attenuation ponds and access roads. At the 
time of writing the design loadings and foundation layouts of the proposed new building are not known. 

 
11.0.2 Site investigations indicated that the site soils typically comprise: 
  

• A covering of topsoil typically 0.40m in thickness 
• Clay soils of the Devensian Till in the southeastern part of the site, with an average depth of 0.90m 
• Weathered sandstone bedrock of the Chester Formation or Kinnerton Sandstone Formation in all 

locations, underlying either topsoil or the Devensian Till where present 
• In-tact bedrock of the Chester Formation or Kinnerton Sandstone Formation. The depth to bedrock 

typically varies from 1.55m in the southeast of the site to 2.55m in the northwest of the site. 
 
11.0.3 Groundwater monitoring following the site investigation indicates that groundwater is present at the site 

at depths of between 7.14m and 9.43m during summer months. It is feasible this may rise in the winter. 
 

11.1 New Building Foundation Design 
 
11.1.1 The building foundation scheme, including sizes and depths, have not yet been established. It is 

understood that the preference would be to construct the proposed logistics buildings on traditional 
mass-filled strip or pad foundations.  

 
11.1.2 The proposed cut and fill levels are indicated on drawing 4597-ROC-ZZ-XX-DR-C-0601 P02 presented 

in Appendix A. From these the following likely foundation depths, supporting strata and depth of 
overburden can be determined. 
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11.1.3 With reference to the above table, we would anticipate the following founding depths below finished 

floor levels within each unit. It is likely strip or pad bases founded within the weathered bedrock will 
need to be taken down and founded to suitable strata at an appropriate level using lean mix concrete.  

 
Unit 1 = 33.0mAOD or 4.0m below finished floor level  
Unit 2 = 34.75mAOD or 1.5m below finished floor level   
Unit 3 = 33.5mAOD or 2.5m below finished floor level 
Unit 4 = 32.50mAOD or 1.5 below finished floor level 

 
11.1.4 Given the range of depths noted further consideration of how foundations can be constructed will be 

required. In areas of the deepest foundations, potentially the lower concrete foundation elements could 
be brought up at the time of filling. Alternatively a piled foundation solution could be adopted. 

  
11.1.5 BS8004-1986 “Code of practice for – Foundations”, Section 3.2.8 and National House Building Council 

(NHBC) Standards, Chapter 4.2 give guidance on minimum foundation depths to account for the 
volume change potential of soils on site. Clay soils at the site are considered to have low to medium 
volume change potential. It is therefore recommended that to avoid shrinkage or swelling issues that 
foundations placed within the clay penetrate a minimum of 0.9 m below the top of the stratum 

 
11.1.6 Based on our previous experience of similar commercial developments, a foundation size of up to 

1750mm x 1750mm has been assumed. Actual performance will vary with size and depth and the 
performance of the foundations should be reassessed by the foundation designer once foundation 
depths, sizes and layouts have been determined. With reference to the anticipated depth of founding 
stratum vs. proposed site level arrangement, it should be noted that foundations may be required at 
depths up to 4.0m m in some locations. The precise depth of each foundation should be determined 
by the foundation designer. 

  

Building Range of 
current site 
levels (mAOD) 

Finished Floor 
Level (mAOD) 

Cut or fill Likely 
Foundation 
Level 
(mAOD) 

Foundation 
Strata 

Design 
Thickness of 
Overburden 
(non-fill) 

Unit 01 c36-32.50 36.00 0m to 3.5m 
fill 

32.00 Weathered 
Kinnerton 
Sandstone 
Formation 

0 

Unit 02 c 35-36.00 36.25 0.25 to 
1.25m fill 

34.75 Weathered 
Chester 
Formation 

0 

Unit 03 c 34 -36.50 36.00 0.5m cut to 
2.0m fill 

33.50 Weathered 
Chester 
Formation or 
Devensian Till 

0 

Unit 04 c 33-34.00 34.00 0 to 1.0m fill 32.50 Devensian Till 0 
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11.1.7 Based on the above, and the observations of the site investigation, in-situ and laboratory testing (as 

indicated in Sections 6.0 and 7.0), the following design parameters have been adopted for this 
preliminary assessment. 

 
Parameter Units Devensian 

Till (Clay) 
Weathered 
Bedrock 
(Dense Sand) 

Rationale / Method 

Design weight of soils kN/m3 18 17 BS8004 Figure 1&2 for soils below the 
water table, worst case (lowest) values 
for dense sand and high strength clay 
respectively 

Plasticity Unitless Low - Atterberg Limits testing 

Shear Strength kN/m2 103 - Average of in-situ testing. Conservative 
in comparison to CPT testing. 

Angle of Friction (ϕ) Degrees - 37 Worst case of in-situ CPT testing. 
According to Peck et. al this would 
correspond to an SPT N Value of 35.  

Shape Factor Nc  7  Skempton et al. 

Bearing Capacity 
Factors Ng and Nq 

Unitless  90, 70 Terzaghi’s method. 

MV m2/KN 0.0001  In absence of oedometer testing or in-
situ SPT testing, adopted published 
values from Thomlinson for medium 
compressibility clays 

Elasticity modulus EU kN/m2 13630  Derived from MV 

Geological factor  Unitless 1.0  Published values for normally 
consolidated clays 
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11.1.8 Correspondingly the following ultimate and safe bearing capacity values have been calculated for each 

proposed building. 
 

Location Strata Safe Bearing Capacity (kPA)* 

Unit 01 Weathered Kinnerton Sandstone Formation 270 

Unit 02 Weathered Chester Formation 270 

Unit 03 Weathered Chester Formation 270 

Devensian Till 150 

Unit 04 Devensian Till 150 

*Factor of Safety of 3 used for safe bearing capacity. Traditional method without partial factors. 

 
11.1.9 It is anticipated that Units 01 and 02 will be founded on soils of the weathered bedrock and Unit 04 will 

be founded on soils of the Devensian Till. However, Unit 03 may be founded on a combination of the 
two soil types. In the case of structures spanning both strata, the worst-case values (for Devensian 
Till) should be adopted, as indicated above. While settlement is anticipated to be minimal, foundations 
spanning different strata may undergo differential settlement. The significance of this should be 
assessed in the light of the final foundation layout and the performance requirements of the structure 
and slab. 

 
11.1.10 The above settlement calculations assume a homogenous soil material beneath the foundations. In 

reality the stress bulbs of foundations in clay soils would span both cohesive and granular soils and 
perform somewhere between the two scenarios. However, the above represents a reasonable worst 
case. 

 
11.1.11 It should be noted that the above assessment is based on the currently proposed finished floor levels. 

Given the range of depths noted further consideration of how foundations can be constructed will be 
required. In areas of the deepest foundations, potentially the lower concrete foundation elements could 
be brought up at the time of filling. If foundations are required to be placed within engineered fill, this 
should be designed and engineered to provide similar safe bearing capacities to the surrounding 
natural material in order to prevent differential settlement between foundations. Alternatively a piled 
foundation solution could be adopted. Precise foundation design should be confirmed during detailed 
design. 
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11.1.12 Mature trees are present to the site boundaries and a small number of proposed foundation locations 

may be located with the zone of root influence. A full arboricultural assessment has not been 
undertaken as part of this investigation and the final details of vegetation planting and removal are not 
known. The effects of proposed vegetation changes should be accounted for in design in accordance 
with BS8004-1986 “Code of practice for – Foundations”, Section 3.2.8 and National House Building 
Council (NHBC) Standards, Chapter 4.2. This may lead to a requirement for foundations to be 
deepened locally. 

 

11.2 Floor Slab Construction  
 
11.2.1 It is understood that it is intended for ground floor slabs to be ground bearing, at the levels indicated 

in the table above. Where these are constructed on natural soils, the values of CBR ratio and Modulus 
of Subgrade Reaction given in Section 6.5 may be used for design. However, based on the supplied 
finished floor levels, it is anticipated that the majority of slab spans will be constructed on fill material.  

 
11.2.2 Consequently, design of ground floor slabs will require further consideration in tandem with the wider 

development of an earthworks specification for cut / fill process.  Due consideration of the impacts and 
any treatment of fill material will be required as part of this assessment to allow the use of a ground 
bearing slab for each unit in accordance with recognised standards and best practices in accordance 
with EC7. In particular, consideration needs to be given to total and differential settlement gradients 
across the footprint of the floor slab, particularly where the thickness of engineered or un-engineered 
fill beneath the slab varies. Depending on the required development loading, consideration may be 
given to suspended (fully piled) floor slabs. 

 

11.3 Access roads and hardstanding 
 
11.3.1 Extensive access roads and areas of hardstanding are proposed, some of which will be subject to 

heavy loading by Heavy Goods Vehicles. It is likely that these roads will span a combination of natural 
soils and fill. Where these are constructed on natural soils, the values of CBR ratio given in Section 
6.5 may be used for design. In areas of fill, earthworks should be designed to support the roads and 
hardstanding areas. The quality of these works should be confirmed through in-situ plate bearing 
and/or nuclear density testing following completion of the earthworks. Overall, as is the case with 
internal floor slabs, further consideration and assessment of construction methods will be required as 
part of the wider earthworks design process. 

 

11.4 Below Ground Obstructions 
 
11.4.1 No below ground obstructions were encountered during site investigation. However, shallow bedrock 

is present at the site and may increase the difficulty of excavations in some locations. 
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11.5 General Comments 
 
11.5.1 No entry should be permitted into excavations without appropriate risk assessments, shoring and 

support.  
 

11.5.2 Similarly it is not recommended foundation excavations to underlying clay be left open and exposed 
to the elements as rainwater ingress will damage and reduce its strength (and subsequent bearing 
capacity).  Similarly, no vehicular movements should be permitted within exposed foundation locations.  

 
11.5.3 The geotechnical assessment has been collated based on the proposed development type, layout and 

likely loadings at the time of report publication.  It should be noted that future alterations to these 
proposals or loadings (including alterations in the site layout or new building scale) will require the re-
interpretation of the current assessment. 
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12.0 Aggressive Ground Conditions 
 
12.0.1 The hazard of sulphide attack is addressed by reference to procedures described in Building Research 

Establishment (BRE) Special Digest 1: 2005 'Concrete in Aggressive Ground' to establish a design 
sulphate class (DS) and the 'aggressive Chemical Environment for Concrete' (ACEC).  

 
12.0.2 By the definitions provided the site is considered to comprise a greenfield site and the groundwater 

mobility is considered to be static. 
 
12.0.3 The site is not considered to be in an area of elevated sulphate and sulphide bearing strata (see map 

on page 18 of SD1). Consequently, pyrite is not considered to be present. 
 
12.0.4 Sulphate concentrations range between 24 and <10mg/l with soil pH values ranging between 5.3 and 

7.2. Based on the site scenario and laboratory testing the Characteristic pH and Characteristic 
Sulphate levels have been calculated to determine the DS Class and ACEC Class as presented in the 
table below. 

 
Geological Unit Characteristic 

pH 
Characteristic 
Sulphate (mg/l) 

DS Class ACEC Class 

Natural soils and 
bedrock 

5.45 18.7 DS-1 AC-1s 
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13.2.6 Laboratory testing for aggressive ground conditions indicates that a DS class DS-1 and ACEC Class 
of AC-1s should be adopted for the site. 

 

13.3 Environmental 
 
13.3.1 Chemical assessment of site soils has failed to reveal any sources of soil contamination when 

compared against a “commercial” end use scenario and consequently no remedial measures are 
recommended.  Due care and attention should be taken at all times when excavating site soils and any 
suspected sources of contamination identified brought to the immediate attention of RoC Consulting. 

 
13.3.2 The Phase 1 Report did not identify any viable pathways to controlled waters and the observations of 

the intrusive site investigation have not led to revision of this assessment. 
 
13.3.3 Laboratory testing indicates Made Ground soils at the site are suitable for disposal at an inert landfill 

site. 
 
13.3.4 No significant sources of ground gas have been identified and consequently gas protection measures 

are not recommended. 
 
13.3.5 Earthworks at the site may require Environmental Permits and Materials Management Plans. 

Environmental testing of soils and subsequent treatment and processing may also be required. It may 
be necessary to consult with the Environment Agency before works commence to verify the proposed 
works and establish that the material can be declassified as waste and reused on site in accordance 
with the most current guidance and Article 6(1) of the Waste Directive. These applications are the 
responsibility of the contractor. We can consult on these matters on request. 

 
13.3.6 As required, any suspected sources of contamination discovered during the site development (outside 

those discussed in this report) should be brought to the attention of RoC Consulting and their 
implications assessed.  Depending on the extent and severity, the findings and assessment of the 
current study may require re-interpretation and a remediation strategy proposed to support the site 
development.   

 

13.4 Recommendations  
 
13.4.1 Copies of the current report, along with the Phase 1 Desktop Study, should be submitted to the local 

planning authority for consideration and comment.  As required, any feedback received from the local 
authority should be passed back to RoC Consulting for review. 

 
13.4.2  As required, any suspected sources of contamination discovered during the site development (outside 

those discussed in this report) should be brought to the attention of RoC Consulting and their 
implications assessed.  Depending on the extent and severity, the findings and assessment of the 
current study may require re-interpretation and a remediation strategy proposed to support the sites 
development.   
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Well Water Depth
(m)

1.50 - 3.00

3.00 - 4.50

4.50 - 6.00

6.00 - 7.00

7.00 - 8.30

Type
/FI

Coring
TCR

89

95

85

96

101

SCR

60

75

81

83

81

RQD

0

0

29

83

49

D
ia

m
et

er
R

ec
ov

er
y

(S
PT

)

(50)

Depth
(m)

0.30

0.70

1.50

3.94

6.15

7.00

Level
(m)

35.27

34.87

34.07

31.63

29.42

28.57

Legend Stratum Description

Dark brown slightly gravelly fine to coarse 
SAND. Gravel is fine to medium sub 
rounded to sub angular of mudstone and 
sandstone (TOPSOIL) 
Orangish brown slightly clayey fine to 
coarse SAND (WEATHERED CHESTER 
FORMATION)
Extremely weak reddish brown fine to 
coarse grained SANDSTONE (CHESTER 
FORMATION)

Extremely weak reddish brown with bands 
of yellowish brown laminated medium to 
coarse SANDSTONE. Discontinuities are 
very closely spaced occasionally closely 
spaced dipping 0 to 10 degrees planar 
rough to smooth (CHESTER FORMATION) 

Weak reddish brown with yellowish brown 
banding medium to coarse grained 
SANDSTONE. Discontinuities are closely 
spaced horizontal planar smooth to rough 
(CHESTER FORMATION) 

...at 5.12 to 5.42 heavily fractured zone very 
closely to closely spaced 50 degree fracture 
5.17 to 5.27. Very weak.
...at 5.42 to 5.44mbgl mudstone band

Weak reddish brown occasionally grey 
medium to coarse grained SANDSTONE. 
Discontinuities are medium spaced 
horizontal planar smooth (CHESTER 
FORMATION) 

Medium strong reddish brown with grey 
banding medium to coarse grained 
SANDSTONE. Slightly conglomeratic, 
gravel is fine to medium of mudstone. 
Discontinuities are medium spaced planar 
smooth dipping 0 to 20 degrees undulating 
rough (CHESTER FORMATION) 
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Rotary Core Log
Project Name: Parkside East Client: Harworth Date: 22/05/2023 - 23/05/2023

Location: St. Helens Contractor: MT Geoservices Co-ords: E360706.26 N394925.37

Project No. : 4597 Crew Name: M.E. & D.O. Drilling Equipment: Beretta T44

Borehole Number Hole Type Level Logged By Scale Page Number
RBH103 RC 35.57m AoD RM 1:40 Sheet 1 of 3

Remarks
1. CAT scanned and hand pit before breaking ground 2. No groundwater strikes were recorded during drilling 
3. On completion, borehole backfilled with arisings. Bentonite seal.

Hole Diameter
Depth Base Diameter

Casing Diameter
Depth Base Diameter

Chiselling
Depth Top Depth Base Duration Tool

Inclination and Orientation
Depth Top Depth Base Inclination Orientation

Drilling Flush
Depth Top Depth Base Type Colour Min (%) Max (%)



Well Water Depth
(m)

8.30 - 9.80

9.80 - 11.30

11.30 - 12.80

12.80 - 14.30

14.30 - 15.80

Type
/FI

Coring
TCR

100

100

97

100

99

SCR

89

100

97

93

99

RQD

86

73

97

74

94

D
ia

m
et

er
R

ec
ov

er
y

(S
PT

) Depth
(m)

8.53

Level
(m)

27.04

Legend Stratum Description

Medium strong reddish brown with grey 
banding medium to coarse grained 
SANDSTONE. Slightly conglomeratic, 
gravel is fine to medium of mudstone. 
Discontinuities are medium spaced planar 
smooth dipping 0 to 20 degrees undulating 
rough (CHESTER FORMATION) 
Medium strong reddish brown with grey 
bands medium to coarse grained 
SANDSTONE. Slightly conglomeratic. 
Gravel is fine to medium of mudstone. 
Discontinuities are closely to mediumly 
spaced planar smooth (CHESTER 
FORMATION) 

...at 10.35 to 11.15 discontinuities becoming 
closely spaced

...at 11.48 to 11.50 clay and gravel infilled 
fracture

...at 12.20mbgl clay infilled fracture.

...at 12.80 to 13.10 mbgl  discontinuities closely 
spaced and non intact

...at 13.52 to 13.57 non intact mudstone

...at 14.30 to 14.60mbgl discontinuities Closely 
spaced
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Rotary Core Log
Project Name: Parkside East Client: Harworth Date: 22/05/2023 - 23/05/2023

Location: St. Helens Contractor: MT Geoservices Co-ords: E360706.26 N394925.37

Project No. : 4597 Crew Name: M.E. & D.O. Drilling Equipment: Beretta T44

Borehole Number Hole Type Level Logged By Scale Page Number
RBH103 RC 35.57m AoD RM 1:40 Sheet 2 of 3

Remarks
1. CAT scanned and hand pit before breaking ground 2. No groundwater strikes were recorded during drilling 
3. On completion, borehole backfilled with arisings. Bentonite seal.

Hole Diameter
Depth Base Diameter

Casing Diameter
Depth Base Diameter

Chiselling
Depth Top Depth Base Duration Tool

Inclination and Orientation
Depth Top Depth Base Inclination Orientation

Drilling Flush
Depth Top Depth Base Type Colour Min (%) Max (%)



Well Water Depth
(m)

15.80 - 17.30

17.30 - 18.80

18.80 - 20.30

Type
/FI

Coring
TCR

100

100

97

SCR

100

98

73

RQD

95

89

33

D
ia

m
et

er
R

ec
ov

er
y

(S
PT

) Depth
(m)

19.14

20.30

Level
(m)

16.43

15.27

Legend Stratum Description

Medium strong reddish brown with grey 
bands medium to coarse grained 
SANDSTONE. Slightly conglomeratic. 
Gravel is fine to medium of mudstone. 
Discontinuities are closely to mediumly 
spaced planar smooth (CHESTER 
FORMATION) 

Reddish brown weak to medium strong 
medium to coarse grained SANDSTONE. 
Discontinuities are very closely to closely 
spaced horizontal planar rough 
(KINNERTON SANDSTONE FORMATION) 

...at19.90 to 20.08mbgl destructured sandstone 
and mudstone

End of Borehole at 20.000m
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Rotary Core Log
Project Name: Parkside East Client: Harworth Date: 22/05/2023 - 23/05/2023

Location: St. Helens Contractor: MT Geoservices Co-ords: E360706.26 N394925.37

Project No. : 4597 Crew Name: M.E. & D.O. Drilling Equipment: Beretta T44

Borehole Number Hole Type Level Logged By Scale Page Number
RBH103 RC 35.57m AoD RM 1:40 Sheet 3 of 3

Remarks
1. CAT scanned and hand pit before breaking ground 2. No groundwater strikes were recorded during drilling 
3. On completion, borehole backfilled with arisings. Bentonite seal.

Hole Diameter
Depth Base Diameter

Casing Diameter
Depth Base Diameter

Chiselling
Depth Top Depth Base Duration Tool

Inclination and Orientation
Depth Top Depth Base Inclination Orientation

Drilling Flush
Depth Top Depth Base Type Colour Min (%) Max (%)



Well Water Depth
(m)

1.50 - 3.00

3.00 - 4.50

4.50 - 6.00

6.00 - 7.50

Type
/FI

Coring
TCR

79

99

96

100

SCR

75

93

92

94

RQD

53

49

61

77

D
ia

m
et

er
R

ec
ov

er
y

(S
PT

)

(34)

Depth
(m)

0.30

0.80

1.50

1.77

7.50

Level
(m)

36.29

35.79

35.09

34.82

29.09

Legend Stratum Description

Dark brown slightly gravelly fine to coarse 
SAND. Gravel is fine to medium sub 
rounded to sub angular of mudstone, 
quartzite and sandstone (TOPSOIL)
Stiff orangish brown gravelly very sandy 
CLAY (DEVENSIAN TILL)
Extremely weak reddish brown fine to 
coarse grained SANDSTONE (CHESTER 
FORMATION)

Very weak reddish brown medium to 
coarse grained SANDSTONE. 
Discontinuities are extremely closely to 
very closely spaced planar smooth dipping 
0 to 10 degrees (CHESTER FORMATION) 
Very weak to weak reddish brown with rare 
yellowish brown banding fine to coarse 
grained SANDSTONE. Discontinuities are 
very closely to mediumly spaced planar 
smooth and undulating rough dipping 0 to 
20 degrees with occasional dark grey 
staining (CHESTER FORMATION) 

...at 6.08 to 6.10 clay infill

...at 6.18 to 6.64mbgl very closely spaced black 
banding 1 to 10mm in thickness

Weak to medium strong reddish brown 
medium to coarse grained SANDSTONE. 
Discontinuities are medium spaced planar 
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Rotary Core Log
Project Name: Parkside East Client: Harworth Date: 23/05/2023 - 24/05/2023

Location: St. Helens Contractor: MT Geoservices Co-ords: E360553.15 N394920.45

Project No. : 4597 Crew Name: M.E. & D.O. Drilling Equipment: Beretta T44

Borehole Number Hole Type Level Logged By Scale Page Number
RBH104 RC 36.59m AoD RM 1:40 Sheet 1 of 2

Remarks
1. CAT scanned and hand pit before breaking ground 2. No groundwater strikes were recorded during drilling 
3. 50mm diameter gas/groundwater monitoring well complete with raised protective cover installed to 10m 
depth on completion. Response zone 2m to 10m depth. Bentonite seal.

Hole Diameter
Depth Base Diameter

Casing Diameter
Depth Base Diameter

Chiselling
Depth Top Depth Base Duration Tool

Inclination and Orientation
Depth Top Depth Base Inclination Orientation

Drilling Flush
Depth Top Depth Base Type Colour Min (%) Max (%)



Well Water Depth
(m)

7.50 - 9.00

9.00 - 10.50

10.50 - 11.97

11.97 - 13.50

13.50 - 15.00

Type
/FI

Coring
TCR

98

95

100

100

105

SCR

98

95

100

89

105

RQD

98

95

100

65

105

D
ia

m
et

er
R

ec
ov

er
y

(S
PT

) Depth
(m)

12.47

13.33

15.00

Level
(m)

24.12

23.26

21.59

Legend Stratum Description

Weak to medium strong reddish brown 
medium to coarse grained SANDSTONE. 
Discontinuities are medium spaced planar 
smooth to rough dipping 0 to 10 degrees 
(KINNERTON SANDSTONE FORMATION) 

...at 9.20 to 9.80mbgl becoming slightly 
conglomeratic

Weak reddish brown and yellowish brown 
SANDSTONE. Discontinuities closely to 
extremely closely spaced planar smooth to 
rough horizontal (KINNERTON 
SANDSTONE FORMATION) 

...at 12.47 to 12.64mbgl non intact mudstone

...at 12.74 to 13.07mbgl becoming medium 
strong 

Medium strong reddish brown medium to 
coarse grained SANDSTONE. 
Discontinuities medium spaced planar 
rough to smooth dipping horizontal with 
occasional dark grey staining 
(KINNERTON SANDSTONE FORMATION) 

End of Borehole at 15.000m
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Rotary Core Log
Project Name: Parkside East Client: Harworth Date: 23/05/2023 - 24/05/2023

Location: St. Helens Contractor: MT Geoservices Co-ords: E360553.15 N394920.45

Project No. : 4597 Crew Name: M.E. & D.O. Drilling Equipment: Beretta T44

Borehole Number Hole Type Level Logged By Scale Page Number
RBH104 RC 36.59m AoD RM 1:40 Sheet 2 of 2

Remarks
1. CAT scanned and hand pit before breaking ground 2. No groundwater strikes were recorded during drilling 
3. 50mm diameter gas/groundwater monitoring well complete with raised protective cover installed to 10m 
depth on completion. Response zone 2m to 10m depth. Bentonite seal.

Hole Diameter
Depth Base Diameter

Casing Diameter
Depth Base Diameter

Chiselling
Depth Top Depth Base Duration Tool

Inclination and Orientation
Depth Top Depth Base Inclination Orientation

Drilling Flush
Depth Top Depth Base Type Colour Min (%) Max (%)



Well Water Depth
(m)

2.50 - 4.00

4.00 - 5.50

5.50 - 7.00

7.00 - 8.50

Type
/FI

Coring
TCR

97

97

99

100

SCR

87

83

94

98

RQD

65

44

64

71

D
ia

m
et

er
R

ec
ov

er
y

(S
PT

)
(50)

Depth
(m)

0.40

0.70

1.25

2.50

2.70

4.67

5.37

Level
(m)

35.23

34.93

34.38

33.13

32.93

30.96

30.26

Legend Stratum Description

Dark brown slightly gravelly fine to coarse 
SAND. Gravel is fine to medium sub 
rounded to sub angular of sandstone and 
mudstone (TOPSOIL)
Orangish brown clayey fine to coarse 
SAND (WEATHERED CHESTER 
FORMATION)
Reddish brown gravelly fine to coarse 
SAND. Gravel is fine to coarse sub angular 
to angular of sandstone (WEATHERED 
CHESTER FORMATION)
Extremely weak reddish brown fine to 
coarse grained SANDSTONE 
(WEATHERED CHESTER FORMATION) 

Extremely weak reddish brown 
MUDSTONE recovered as gravel 
(WEATHERED CHESTER FORMATION)
Extremely weak reddish brown yellowish 
brown banding medium to coarse grained 
SANDSTONE. Discontinuities are closely 
to mediumly spaced dipping 0 to 10 
degrees planar smooth with occasional 
dark grey staining (CHESTER 
FORMATION) 

...at 3.86 to 3.97mbgl yellowish brown fine 
grained sandstone.

Extremely weak thinly laminated reddish 
brown fine to medium grained 
SANDSTONE. Discontinuities are very 
close to closely spaced dipping 0 to 10 
degrees planar smooth to rough 
(CHESTER FORMATION)
Very weak reddish brown fine to coarse 
SANDSTONE. Conglomeratic, gravel is 
fine to medium rounded of quartzite and 
mudstone. Discontinuities are closely to 
mediumly spaced horizontal planar smooth 
to rough (CHESTER FORMATION) 

...at 6.22mbgl 40 degree fracture

...at 7.0 to 7.15mbgl very closely spaced 
fractures

...at 7.64mbgl sandstone is no longer 
conglomeratic
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Rotary Core Log
Project Name: Parkside East Client: Harworth Date: 17/05/2023

Location: St. Helens Contractor: MT Geoservices Co-ords: E360710.80 N395118.26

Project No. : 4597 Crew Name: M.E. & D.O. Drilling Equipment: Beretta T44

Borehole Number Hole Type Level Logged By Scale Page Number
RBH105 RC 35.63m AoD RM 1:40 Sheet 1 of 2

Remarks
1. CAT scanned and hand pit before breaking ground 2. No groundwater strikes were recorded during drilling 
3. 50mm diameter gas/groundwater monitoring well complete with raised protective cover installed to 10m 
depth on completion. Response zone 5m to 10m depth. Bentonite seal.

Hole Diameter
Depth Base Diameter

Casing Diameter
Depth Base Diameter

Chiselling
Depth Top Depth Base Duration Tool

Inclination and Orientation
Depth Top Depth Base Inclination Orientation

Drilling Flush
Depth Top Depth Base Type Colour Min (%) Max (%)



Well Water Depth
(m)

8.50 - 10.00

10.00 - 11.50

11.50 - 13.00

13.00 - 14.50

14.50 - 15.60

Type
/FI

Coring
TCR

91

96

99

103

105

SCR

81

96

99

103

105

RQD

65

96

99

76

105

D
ia

m
et

er
R

ec
ov

er
y

(S
PT

) Depth
(m)

9.66

13.45

13.66

15.60

Level
(m)

25.97

22.18

21.97

20.03

Legend Stratum Description

Very weak reddish brown fine to coarse 
SANDSTONE. Conglomeratic, gravel is 
fine to medium rounded of quartzite and 
mudstone. Discontinuities are closely to 
mediumly spaced horizontal planar smooth 
to rough (CHESTER FORMATION) 

Medium strong reddish brown with grey 
And yellowish brown banding fine to 
medium grained SANDSTONE. Slightly 
conglomeratic with rare fine to medium 
rounded gravel of quartzite and mudstone. 
Discontinuities are mediumly spaced 
dipping 0 to 20 degrees planar smooth to 
rough with frequent dark grey staining 
(CHESTER FORMATION) 

...at 11.84 to 13.45mbgl sandstone is medium to 
coarse grained

Extremely weak reddish brown coarse 
grained SANDSTONE. Conglomeratic, 
gravel is fine to medium rounded of 
mudstone and quartzite. Discontinuities are 
very close to closely spaced planar smooth 
horizontal (CHESTER FORMATION)
Medium strong reddish brown fine to 
medium grained SANDSTONE. Slightly 
conglomeratic, gravel is fine to medium 
rounded of quartzite and mudstone. 
Discontinuities are mediumly spaced planar 
rough dipping 10 to 50 degrees (CHESTER 
FORMATION) 

...at 14.00 to 14.02mbgl mudstone band

...at 14.02 to14.33mbgl sandstone is medium to 
coarse grained
...at 14.33 to 14.50mbgl sandstone is fine to 
medium grained and micaceous

End of Borehole at 15.600m
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Rotary Core Log
Project Name: Parkside East Client: Harworth Date: 17/05/2023

Location: St. Helens Contractor: MT Geoservices Co-ords: E360710.80 N395118.26

Project No. : 4597 Crew Name: M.E. & D.O. Drilling Equipment: Beretta T44

Borehole Number Hole Type Level Logged By Scale Page Number
RBH105 RC 35.63m AoD RM 1:40 Sheet 2 of 2

Remarks
1. CAT scanned and hand pit before breaking ground 2. No groundwater strikes were recorded during drilling 
3. 50mm diameter gas/groundwater monitoring well complete with raised protective cover installed to 10m 
depth on completion. Response zone 5m to 10m depth. Bentonite seal.

Hole Diameter
Depth Base Diameter

Casing Diameter
Depth Base Diameter

Chiselling
Depth Top Depth Base Duration Tool

Inclination and Orientation
Depth Top Depth Base Inclination Orientation

Drilling Flush
Depth Top Depth Base Type Colour Min (%) Max (%)



Well Water Depth
(m)

2.60 - 4.10

4.10 - 5.60

5.60 - 7.10

7.10 - 8.60

Type
/FI

Coring
TCR

93

93

85

93

SCR

62

71

55

93

RQD

7

63

37

65

D
ia

m
et

er
R

ec
ov

er
y

(S
PT

)
(50)

(50)

Depth
(m)

0.50

2.60

4.20

4.41

Level
(m)

34.30

32.20

30.60

30.39

Legend Stratum Description

Dark brown slightly gravelly fine to coarse 
SAND (TOPSOIL) 

Brown slightly gravelly fine to coarse SAND 
(WEATHERED KINNERTON SANDSTONE 
FORMATION)

Very weak becoming weak fine grained 
reddish brown sandstone. Discontinuities 
are very closely spaced horizontal planar 
smooth. Occasional bands of yellowish 
brown sandstone (KINNERTON 
SANDSTONE FORMATION) 

Extremely weak reddish brown 
MUDSTONE (KINNERTON SANDSTONE 
FORMATION)
Weak reddish brown with rare orange 
staining fine to medium grained 
SANDSTONE. Discontinuities are closely 
spaced planar smooth horizontal planar 
rough. Dark grey spotting present on 
discontinuities (KINNERTON SANDSTONE 
FORMATION) 
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Rotary Core Log
Project Name: Parkside East Client: Harworth Date: 16/05/2023

Location: St. Helens Contractor: MT Geoservices Co-ords: E360564.86 N395162.48

Project No. : 4597 Crew Name: M.E. & D.O. Drilling Equipment: Beretta T44

Borehole Number Hole Type Level Logged By Scale Page Number
RBH106 RC 34.80m AoD RM 1:40 Sheet 1 of 3

Remarks
1. CAT scanned and hand pit before breaking ground 2. No groundwater strikes were recorded during drilling 
3. On completion, borehole backfilled with bentonite pellets.

Hole Diameter
Depth Base Diameter

Casing Diameter
Depth Base Diameter

Chiselling
Depth Top Depth Base Duration Tool

Inclination and Orientation
Depth Top Depth Base Inclination Orientation

Drilling Flush
Depth Top Depth Base Type Colour Min (%) Max (%)



Well Water Depth
(m)

8.60 - 10.10

10.10 - 11.60

11.60 - 13.20

13.20 - 14.60

14.60 - 16.10

Type
/FI

Coring
TCR

100

100

100

98

102

SCR

95

100

100

98

102

RQD

77

100

86

74

89

D
ia

m
et

er
R

ec
ov

er
y

(S
PT

) Depth
(m)

8.60

13.10

13.54

Level
(m)

26.20

21.70

21.26

Legend Stratum Description

Weak reddish brown with rare orange 
staining fine to medium grained 
SANDSTONE. Discontinuities are closely 
spaced planar smooth horizontal planar 
rough. Dark grey spotting present on 
discontinuities (KINNERTON SANDSTONE 
FORMATION) 
Weak reddish brown yellowish brown 
banding SANDSTONE. Discontinuities are 
mediumly spaced planar smooth to rough 
horizontal (KINNERTON SANDSTONE 
FORMATION)

...at 9.11 to 9.20mbgl vertical fracture

...at 9.82 to 9.91mbgl vertical fracture

...at 10.02 to 10.84mbgl sandstone is fine 
grained

...at 11.60mbgl becoming slightly conglomeratic, 
gravel is rounded fine to coarse of mudstone, 
quartzite and siltstone
...at 11.89mbgl 30 degree fracture
...at 12.17 to 12.20mbgl extremely weak reddish 
brown mudstone dipping 70 degrees

Weak reddish brown fine to coarse grained 
SANDSTONE. Discontinuities are very 
closely to closely spaced dipping 0 to 20 
degrees stained dark reddish brown and 
dark grey (KINNERTON SANDSTONE 
FORMATION) 
Weak reddish brown fine to coarse grained 
SANDSTONE. Discontinuities are medium 
spaced horizontal planar smooth to rough 
with occasional dark grey staining. 
(KINNERTON SANDSTONE FORMATION)

...at 15.12 to 15.17mbgl yellowish brown 
mudstone

...at 15.49 to 15.55mbgl reddish brown 
mudstone
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Rotary Core Log
Project Name: Parkside East Client: Harworth Date: 16/05/2023

Location: St. Helens Contractor: MT Geoservices Co-ords: E360564.86 N395162.48

Project No. : 4597 Crew Name: M.E. & D.O. Drilling Equipment: Beretta T44

Borehole Number Hole Type Level Logged By Scale Page Number
RBH106 RC 34.80m AoD RM 1:40 Sheet 2 of 3

Remarks
1. CAT scanned and hand pit before breaking ground 2. No groundwater strikes were recorded during drilling 
3. On completion, borehole backfilled with bentonite pellets.

Hole Diameter
Depth Base Diameter

Casing Diameter
Depth Base Diameter

Chiselling
Depth Top Depth Base Duration Tool

Inclination and Orientation
Depth Top Depth Base Inclination Orientation

Drilling Flush
Depth Top Depth Base Type Colour Min (%) Max (%)



Well Water Depth
(m)

16.10 - 17.60

17.60 - 19.10

19.10 - 20.60

Type
/FI

Coring
TCR

93

99

107

SCR

93

82

104

RQD

79

51

99

D
ia

m
et

er
R

ec
ov

er
y

(S
PT

) Depth
(m)

18.46

19.10

20.60

Level
(m)

16.34

15.70

14.20

Legend Stratum Description

Weak reddish brown fine to coarse grained 
SANDSTONE. Discontinuities are medium 
spaced horizontal planar smooth to rough 
with occasional dark grey staining. 
(KINNERTON SANDSTONE FORMATION)

Very weak reddish brown fine to coarse 
grained SANDSTONE. Discontinuities are 
extremely close to very closely spaced 
horizontal planar rough (KINNERTON 
SANDSTONE FORMATION)
Weak reddish brown fine to coarse grained 
SANDSTONE. Discontinuities are closely 
to mediumly spaced dipping 0 to 30 
degrees planar and undulating rough 
(KINNERTON SANDSTONE FORMATION) 

End of Borehole at 20.000m
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Rotary Core Log
Project Name: Parkside East Client: Harworth Date: 16/05/2023

Location: St. Helens Contractor: MT Geoservices Co-ords: E360564.86 N395162.48

Project No. : 4597 Crew Name: M.E. & D.O. Drilling Equipment: Beretta T44

Borehole Number Hole Type Level Logged By Scale Page Number
RBH106 RC 34.80m AoD RM 1:40 Sheet 3 of 3

Remarks
1. CAT scanned and hand pit before breaking ground 2. No groundwater strikes were recorded during drilling 
3. On completion, borehole backfilled with bentonite pellets.

Hole Diameter
Depth Base Diameter

Casing Diameter
Depth Base Diameter

Chiselling
Depth Top Depth Base Duration Tool

Inclination and Orientation
Depth Top Depth Base Inclination Orientation

Drilling Flush
Depth Top Depth Base Type Colour Min (%) Max (%)



Well Water Depth
(m)

3.00 - 4.50

4.50 - 6.00

6.00 - 7.50

Type
/FI

Coring
TCR

100

100

100

SCR

82

100

97

RQD

82

100

79

D
ia

m
et

er
R

ec
ov

er
y

(S
PT

)

(50)

(50)

Depth
(m)

0.50

3.00

7.87

Level
(m)

34.78

32.28

27.41

Legend Stratum Description

Dark brown slightly gravelly silty SAND. 
Gravel is fine to coarse rounded of 
sandstone and quartzite (TOPSOIL) 

Brown slightly gravelly fine to coarse SAND 
(KINNERTON SANDSTONE FORMATION)

Very weak reddish brown with yellow 
banding fine to medium grained 
SANDSTONE. With dark grey 1mm healed 
joints. Joints are mediumly spaced planar 
smooth dipping 0 to 20 degrees with clayey 
contacts. Some joints discoloured to a 
yellowish brown. (KINNERTON 
SANDSTONE FORMATION)

...at 3.00 to 3.27mbgl non intact

...at 4.50 to 6.27mbgl becoming slightly 
conglomeratic. With fine to medium rounded 
gravel of sandstone, mudstone and quartzite 
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Rotary Core Log
Project Name: Parkside East Client: Harworth Date: 15/05/2023

Location: St. Helens Contractor: MT Geoservices Co-ords: E360380.55 N395269.43

Project No. : 4597 Crew Name: M.E. & D.O. Drilling Equipment: Beretta T44 

Borehole Number Hole Type Level Logged By Scale Page Number
RBH107 RC 35.28m AoD RM 1:40 Sheet 1 of 2

Remarks
1. CAT scanned and hand pit before breaking ground 2. No groundwater strikes were recorded during drilling 
3. 50mm diameter gas/groundwater monitoring well complete with raised protective cover installed to 10m 
depth on completion. Response zone 5m to 10m depth. Bentonite seal.
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Depth Base Diameter
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Depth Base Diameter

Chiselling
Depth Top Depth Base Duration Tool

Inclination and Orientation
Depth Top Depth Base Inclination Orientation

Drilling Flush
Depth Top Depth Base Type Colour Min (%) Max (%)



Well Water Depth
(m)

7.50 - 9.00

9.00 - 10.50

10.50 - 12.00

12.00 - 13.50

13.50 - 15.00

Type
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TCR
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) Depth
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15.00

Level
(m)

20.28

Legend Stratum Description

Reddish brown fine to medium grained 
SANDSTONE. Joints are closely to 
mediumly spaced planar smooth to rough 
dipping 0 to 10 degrees. Some joints 
infilled with clay up to 20mm in thickness 
(KINNERTON SANDSTONE FORMATION) 

...at 12.40 to 14.55mbgl patches and bands of 
black staining up to 20mm in thickness

...at 14.63 to 14.83mbgl clay infilled fracture 
dipping 75 degrees

End of Borehole at 15.000m
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Rotary Core Log
Project Name: Parkside East Client: Harworth Date: 15/05/2023

Location: St. Helens Contractor: MT Geoservices Co-ords: E360380.55 N395269.43

Project No. : 4597 Crew Name: M.E. & D.O. Drilling Equipment: Beretta T44 

Borehole Number Hole Type Level Logged By Scale Page Number
RBH107 RC 35.28m AoD RM 1:40 Sheet 2 of 2

Remarks
1. CAT scanned and hand pit before breaking ground 2. No groundwater strikes were recorded during drilling 
3. 50mm diameter gas/groundwater monitoring well complete with raised protective cover installed to 10m 
depth on completion. Response zone 5m to 10m depth. Bentonite seal.
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