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SECTION 1 Introduction and Proposed Development 
 
Apollo Capital Projects is proposing the construction of a new Medical Centre within land to the rear of 55-
59, High Street, Barwell.  
 
Expedite Project Services are the Consulting Project Engineers for the proposed development. 
 
Terra Firma (South) have been commissioned as Geo-technical and Geo-environmental Engineers to carry 
out a Ground Investigation of the site.  
 
The main objectives of the geo-technical ground investigation were to: 
 

• Determine the type, strength and bearing characteristics of the near surface soils and underlying 
bedrock geology. 

• Provide recommendations for a suitable and economic foundation/floor slab solution for the 
development. 

• Provide recommendations with regard to any other geo-technical aspects pertaining to the 
development. 

 
The main objectives of the geo-environmental assessment programme were to: 

 

• Identify the potential environmental liabilities at the site associated with any soil and groundwater 
contamination from past site uses. 

• Provide a summary of the environmental conditions at the site, together with any necessary 
remediation works to render the site fit for its intended use. 

• Provide recommendations with regard to any other geo-environmental aspects pertaining to the 
development. 

 
The Ground Investigation has been undertaken in accordance with the following advisory guidance: 
 

• Code of Practice for Site Investigations - (BS 5930): 2015 + A1: 2020 

• Investigation of Potentially Contaminated Sites - CoP (BS 10175): 2011 + A2 2017 

• Methods of test for soils for civil engineering purposes - In-situ tests (BS 1377-9): 1999 
 
In order to achieve the above objectives, Terra Firma (South) carried out an assessment programme including 
a review of existing data, followed by a field investigation to determine the prevailing ground conditions and 
also to collect and analyse soil samples from selected locations around the site. 
 

1.1 Limitations and Exceptions of Investigation 
 
Apollo Capital Projects has requested that a Ground Investigation Report (GIR) be performed in order to 
establish the ground conditions at the site and collect representative samples for laboratory analysis. 
 
The Ground Investigation was conducted and this report has been prepared for the sole internal reliance of 
Apollo Capital Projects and their design and construction team. This report shall not be relied upon or 
transferred to any other parties without the express written authorisation of Terra Firma (South). If an 
unauthorised third party comes into possession of this report, they rely on it at their peril and the authors 
owe them no duty of care and skill. 
 
The report represents the findings and opinions of experienced geo-environmental and geo-technical 
consultants. Terra Firma (South) does not provide legal advice and the advice of lawyers may also be required. 
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The subsurface geological profiles, any contamination and other plots are generalised by necessity and have 
been based on the information found at the locations of the exploratory holes and depths sampled and 
tested. 
 
The ground investigation was limited by the following site constraints: 
 

• The presence of underground services and utilities, 

• The presence of existing buildings, structures and/or hard standing, 

• The presence of underground obstructions and/or unexpected ground conditions, and 

• The presence of time restraints outside of our reasonable control. 
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2.2.1 Preliminary Illustrative Site Conceptual Model 
 
The following illustration represents a theorised model through the site.  The drawing is generalised and not 
to scale. 
 
 

 
 
 

Drawing 2.2: Preliminary Site Conceptual Model 
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Drawing 3.1: Exploratory Hole Location Plan 

 

3.2 Exploratory Holes 
 

3.2.1 Mini Percussive Boreholes 
 
The windowless sampling boreholes were bored using a Competitor Dart drilling rig.   
 
Due to the presence of surface hard standing a concrete corer attachment or hydraulic breaker was used 
where necessary to progress drilling. 
 
The windowless boreholes were used to recover soil samples. Standard Penetration Tests using either a split 
spoon or solid cone (SPT(S/C)) were undertaken at regular depths during the drilling in accordance with BS 
EN ISO 22476-3.  Typically, tests were undertaken at the base of an inspection pit and every metre, a final 
test was undertaken at the base of each borehole. 
 
Dynamic probing was also undertaken using the tracked mini percussive drilling rig with a super heavy weight 
(DPSH).  
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All boreholes were backfilled and reinstated using arisings. 
 

3.2.2 Machine Excavated Trial Pits 
 
The trial pits were excavated using a JCB 3CX wheeled excavator. 
 
Following completion of soil logging, in-situ testing and sampling, the trial pits were backfilled using arisings 
and re-compacted as best as practicably possible using the excavator backhoe. If necessary, the trial pit was 
left slightly proud in order to allow for short-term settlement. 
 

3.2.3 Hand Excavated Trial Pits 
 
The hand excavated trial pits were sunk using conventional digging tools, limited to a maximum investigated 
depth of 1.20m and used to obtain shallow soil samples.  
 
Following completion of soil logging, in-situ testing and sampling, the hand excavated trial pits were backfilled 
using arisings and re-compacted as best as practicably possible using hand tools. 
 

3.3 In-situ Testing 
 

3.3.1 Strength Testing 
 
SPTs 
 
SPT N Values taken within the Superficial Deposits comprising the Wigston Member revealed an average N 
value of 9.4 (Range 0 to 32). 
 
SPT N Values taken within the Superficial Deposits comprising the Boscombe Clay Member revealed an 
average N value of 10 (Range 6 to 15). 
 
Drawing 3.2 below presents the distribution of SPT N values against depth (mbgl). 
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The CLEA model, technical guidance and Soil Guideline Values are currently under review, as a direct result 
of the publication published by DEFRA (2006) ‘Soil Guideline Values: The Way Forward’.  The technical 
guidance CLR 9 and CLR 10 have been superseded by Science Reports (SR) 2 and SR3.   
 
Whilst the toxicological and risk assessment framework is under review, the laboratory soil chemical test 
results have been evaluated by comparison with published Generic Assessment Criteria (GAC), with 
preference in the following order: 
 

1. Category 4 Screening Levels (C4SLs) - Department for Environment, Food and Rural Affairs (DEFRA, 
2014), 

2. Suitable for Use Levels (S4ULs) - Land Quality Management & Chartered Institute of Environmental 
Health (LQM & CIEH, 2015), 

3. Soil Guideline Values (SGVs) - EA / DEFRA, 2002-2009, 
4. Generic Assessment Criteria (GAC) - Contaminated Land: Applications in Real Environments (CL:AIRE, 

2010), and 
5. Generic Assessment Criteria (GAC) derived by Terra Firma (South). 

 
In the absence of a GAC, the laboratory Limit of Detection (LoD) has been used for comparison in order to 
establish the presence/absence of determinants and for initial screening purposes. 
 
The above sources typically have derived GAC with reference to the EA’s Contaminated Land Exposure 
Assessment (CLEA) model and using the CLEA software. 
 
All receptor profiles, source inputs and toxicological parameters comply with both peer reviewed literature 
and CLR 7 to CLR 10.  As with SGV’s the SSV’s and CIEH GAC are not yet updated to SR2 and SR3. 
 
Should Tier 1 levels be exceeded, a choice is made either to remediate the site to conservative Tier 1 levels, 
or proceed to Tier 2. 
 
Tier 2 makes use of site-specific data to evaluate acceptable concentrations of chemicals for the particular 
conditions present at the site. 
 
At each tier, the amount and detail of investigation work increases as more site-specific data are needed to 
refine the characterisation of the site. Conversely, as site conditions are better understood, a more site-
specific remediation strategy can be determined.  
 
Controlled Waters 
 
In the case of groundwater and/or leachate, the acceptable concentrations are sourced from the 
Environment Agency Chemical Standards Report for each individual substance. The report presents a variety 
of target concentrations specific to protection goals and environmental media in which the standard applies. 
The most applicable protection goal and environmental media for this project is the protection of aquatic life 
in a freshwater environment.  
 
Where there is no standard for a freshwater environment, the target concentrations are derived from UK 
standards for drinking water (for human consumption). In the absence of any published guideline, a 
conservative threshold is suggested.  
 

5.2.3 Assessment of Zones/Areas  
 
Following initial findings from the Phase 1 Desk Study and subsequent Ground Investigation, a site can be 
zoned into separate areas, for the purposes of contamination assessment.  
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1. Comply with all current Health and Safety regulations 
2. Provide Method Statements and Risk Assessments in place to deal with measures set out in this 

section 
3. Comply with Control of Substances Hazardous to Health (COSHH) Assessment  
4. Maintain a good level of Personal Protection Equipment (PPE) 
5. Maintain a good level of hygiene by site workers 
6. Put in place dust suppression measures when necessary 
 
The contractor(s) must also strictly adhere to the relevant Pollution Prevention Guidelines which aim to 
minimise detrimental harm to the environment and health.   
 
Within the documentation prepared by the contractor(s), the following information should be provided, but 
not limited to: 
 
1. Project Description 
2. Key participants/contractor(s) 
3. Technical procedures 
4. Phasing of works and approximate timescales 
5. Site plans to scale 
6. Details of consents or license needed  
7. Health and Safety, COSHH Assessment, Method Statements and Risk Assessments 
8. Emergency contingencies 
 
In addition, the following precautions should also be taken. 
 
1. All potential chemicals and associated risks and emergency procedures for spills/leaks should be 

considered in a site risk assessment and the details provided to all site employees 
2. Any potential pollutant materials or chemicals/detergents used on site should be adequately stored 

in suitable containers, with clear labelling. 
3. Any oil or hazardous substance containers and associated pipe works should be enclosed within a 

bund. 
4. Care taken during delivery of materials, with correct supervision and labelling detailing the substance 

and its quantities. 
5. All delivery drivers should be informed of procedures and restrictions 
6. Any materials on delivery should be covered to ensure no spillage from the vehicle. 
7. Any detergents, paints, chemicals etc. should not be allowed to be discharged into surface drains or 

water courses  
8. Washing out and cleaning of concrete/cement plant should be carried out in a contained area with 

adequate measures to collect all run-off water. 
9. Security and prevention of vandalism, especially of oil drums/containers. 
 
It is considered that the site will be sufficiently fenced off during development and that dust suppression 
measures will be made if required, meaning there will be no risk to neighbouring site occupants and passers-
by.   
 
The determinants tested were all present at concentrations below the relevant guidelines and therefore, 
there are no contaminants of concern. Therefore, it is considered that the human health risks are low and 
that no mitigation measures will be required for the development. 
 
It should be noted that the soils beneath the existing buildings were not tested and it is possible that these 
may be impacted by contamination. Therefore, it would be prudent that a watching brief is maintained during 
construction works and if any significant evidence of contamination is encountered then guidance should be 
sought by a suitably qualified consultant to assess the risk.  
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Inhalation of soil dust /ground gas/radon 
 
Protection of site workers from soil dust inhalation can be minimised by simple health and safety measures 
and dust suppression.  Neighbouring site occupants and passers-by will similarly not be at risk with dust 
suppression. 
 
It is considered that site workers, passers-by and neighbouring site occupants are not at risk from ground gas 
or vapours. 
 
All risks to site users from dust inhalation will be eliminated by appropriate dust suppression measures. 
 
Site end users, upon completion, will similarly not be at risk from soil dust/vapours once the above 
mentioned remedial measures have been carried out.  
 
There is also a low risk to the site end users from ground/landfill gas and a low risk from radon gas where no 
radon protection measures are likely to be required.   
 
Surface water run-off/leaching into the groundwater/groundwater transport  
 
1. Short-term 
 
In respect of physical effects of the site works during the construction period, there is a very low risk to the 
environment/adjacent land and water bodies from digging foundations, moving contaminated soil, runoff 
from construction materials and/or exposed ground, wheel washings and oil or chemical spills.  
 
All adverse effects should however be preventable by due diligence to good construction practice and 
housekeeping in preventing surface runoff and the spillage of materials. The basic measures that should be 
taken are as follows:  
 

• Prepare a drainage plan  

• Carry out any activities that could cause pollution in a designated, bunded area, away from rivers or 
boreholes  

• Use settlement ponds to remove silty water;  

• Store all oils and chemicals in a fully bunded area to prevent leaks or spills  
 
It should be noted that the appointed contractor should provide Method Statements and Risk Assessments 
to deal with these matters. 
 
2. Long-term 

 
The chemical analysis of soil beneath the site constitutes a Level 2 assessment in terms of Remedial Targets 
Methodology, where the primary receptor/compliance point is the groundwater.  
 
No leachate or groundwater chemical testing has been undertaken; however it is considered that the risk to 
the aquatic environment is low due to environmental setting as detailed below: 
 

1. Contaminant concentrations within the site’s near surface soils were low and leachates derived from 
these soils are likely to contain even lower contaminant concentrations. Therefore, if leachates did 
migrate to a controlled water the effect is likely to be negligible. 

2. Site is proposed to be fully capped by hard standing limiting contact between surface water and 
potentially impacted materials. 
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Drawing 6.1: Revised Site Conceptual Model 

 
6.8 Limitations of the Site Conceptual Model 
 
The areas of uncertainty within the conceptual site model are: 
 

• Presence of and composition of the groundwater within the bedrock 

• Direction of groundwater flow 
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SECTION 8 Engineering Recommendations 
 

8.1 Preparation of Site 
 
Prior to the main site works, any buildings to be demolished should be subject to a full asbestos survey. 
 
A structural survey should be undertaken of the adjacent buildings and structures (road and pavement 
structures) including pictorial records.  This should be updated throughout the site development phases. 
 
Any existing buildings, foundations, floor slabs, concrete/tarmac hard standings beneath the proposed 
buildings should be broken up and removed from site and disposed of at a suitable landfill facility.   
 
Alternatively, the crushed site won materials may be re-used as structural fill, subject to laboratory chemical 
testing and compliance with site soil guidance values. 
   
Significant allowances should be made for dealing with the historic foundations, floor slabs, basement 
structures and other buried obstructions. 
 
The existing grass and scrub vegetation, including all roots and any trees to be removed (and not subject to 
preservation orders) should be grubbed up and removed from beneath the proposed buildings and roadways.   
 
The reduced levels should be brought up to the required levels with well, compacted imported granular 
materials. Department of Transport (DoT) Type 2 sub-base or similar may be used and should be compacted 
in layers, in accordance with the Specification for Highway Works. Alternatively, appropriately selected inert 
imported fill could be used.  
 
Allowances should be made for removing any ‘soft spots/area’ and their replacement with well compacted 
granular materials as previously described. The excavated materials will be unacceptable as structural fill and 
should be removed from site and taken to an appropriately licensed tip. 
 
All materials to be removed from site should be subject to the appropriate Waste Acceptance Protocol (WAP) 
and taken to an appropriately licensed tip. 
 
Contingencies should be made for the protection/diversion of any underground services present beneath the 
site, brought about as a result of the proposed works.   
 
Contingencies should also be made for the protection and any necessary temporary/permanent support of 
nearby walls.  
 

8.2 Foundation Solution 
 
Ground conditions encountered during the Ground Investigation typically comprised Made Ground of a 
surface layer of grey granite gravel overlying silty clayey gravelly clay with various anthropogenic inclusions 
to a depth of between 0.70m and 1.30m. Underlying the Made Ground were Superficial Deposits comprising 
either Very loose to loose orange, yellow and reddish brown clayey silty SAND with occasional sandy clay/silt 
bands (Wigston Member) or firm to stiff reddish brown to grey slightly silty slightly sandy CLAY (Boscombe 
Clay Member) to the maximum investigated depth of 6.00m. 
 
The Boscombe Clay Member was encountered within TP1 and WS1 only, which were located towards the 
west of the site. 
 
During site works, groundwater was encountered at depths of between 0.80m and 2.00m. 
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flint gravel.
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End of Trial Pit at 2.70m

Legend
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to coarse granite, an occasional brick and concrete GRAVEL. Highly compacted.
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Legend
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Loose brown slightly clayey slightly gravelly silty SAND. Sand is predominantly fine to 
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3.40 to 3.60m - Silty clay 

4.00 to 5.00m - Poor recovery - wet

End of Borehole at 5.00m

Legend Well
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Water Strike Details
Depth Str ke Time Elapsed Rose To

2.00 0 0.00

Borehole Diameter
Base Depth Diameter Remarks



Samples and Results
Results

N=10 (1,1/2,2,2,4)

N=3 (2,0/0,1,1,1)

N=11 (0,0/1,3,3,4)

N=8 (1,1/2,2,2,2)

N=10 (1,2/3,2,3,2)

Type

ES

SPT(C)

SPT(C)

B
SPT(C)

SPT(C)

SPT(C)

Depth

0 50 - 0.60

1.00

2.00

3 00 - 5.00
3.00

4.00

5.00

Depth, 
(Thickness)

(0 25)
0 25

(0 25)
0 50

(0 25)
0.75

(0 50)

1 25

(1 60)

2 85

(2.15)

5 00

1

2

3

4

5

6

Level Stratum Description

MADE GROUND: Grey subangular fine to medium granite gravel over: Grey slightly 
silty gravelly SAND. Gravel is angular to subangular fine to medium granite and flint.

MADE GROUND: Yellow grey sandy subangular fine to coarse granite GRAVEL

MADE GROUND: Dark brown slightly clayey slightly gravelly SAND. Sand is 
predominantly fine. Gravel is angular to subangular fine to coarse brick, slate, flint and 
rare glass. Medium cobble content of brick. Rare organic matter fragments, 

0.50 to 0.50m - Redundant power cable fragment

Firm yellow slightly clayey slightly sandy S LT. Sand is predominantly fine. Rare black 
pockets. 

0.75 to 0.85m - Rare flint gravels 

Loose orangish brown SAND. Sand is predominantly medium. Occasional clayey 
bands. 

1.90 to 2.00m - Silty clay band  rare relict rootlets

Becoming reddish brown slightly silty SAND. Occasional clayey bands.

3.40 to 3.70m - Soft clay band - wet

4.40 to 4.90m - Soft clay band - poor recovery - wet

End of Borehole at 5.00m

Legend Well

Borehole No.

WS2
Sheet 1 of 1

Project Name Project No. Date Hole Type
Barwell 6552 18/02/2021 to 18/02/2021 WLS
Client
Expedite PS

Contractor Plant Used
360 Drilling Ltd Competitor Dart 

Co-ords

E:

N:
L:

Logged By
DW

Approved By

Scale 1:50

Remarks

Terminated at 5.00m.

Notes: For all symbols and abbreviations please see key sheet. All depths and measurements in metres. Stratum thicknesses given in brackets.

Water Strike Details
Depth Str ke Time Elapsed Rose To

2.00 0 0.00

Borehole Diameter
Base Depth Diameter Remarks



Samples and Results
Results

N=11 (1,2/3,3,2,3)

N=14 (2,3/4,3,3,4)

N=0 (1,0/0,0,0,0)

N=6 (1,1/2,1,2,1)

N=6 (1,1/2,1,1,2)

Type

SPT(C)

SPT(C)

SPT(C)

SPT(C)

SPT(C)

Depth

1.00

2.00

3.00

4.00

5.00

Depth, 
(Thickness)

(0 25)
0 25

(0.15)
0.40

(0.40)

0 80
(0.15)

0 95

(0 55)

1 50

(0 50)

2 00

(3 00)

5 00

1

2

3

4

5

6

Level Stratum Description

MADE GROUND: Grey subangular fine to medium granite gravel over: Grey slightly 
clayey silty sandy angular to subangular fine to medium granite and flint GRAVEL. 

MADE GROUND: Light brown slightly clayey slightly silty sandy GRAVEL. Gravel is 
angular to subangular fine to coarse granite.
MADE GROUND: Dark brown gravelly SAND. Sand is predominantly fine to medium. 
Gravel is subangular fine to coarse brick, concrete and rare glass. Rare rubber 
fragments. Medium cobble content. 

POSSIBLE MADE GROUND: Loose brown slightly silty clayey gravelly SAND. Sand 
is fine to medium. Gravel is angular to subangular fine to medium flint. 
Loose brown to reddish brown slightly silty clayey SAND. Sand is fine to medium. 

Soft light brown slightly sandy silty CLAY. Sand is fine to medium.  

Very loose to loose reddish brown slightly silty SAND. Sand is fine to medium. Rare 
clay bands. 

3.00 to 5.00m - Poor recovery - wet

3.80 to 3.80m - Black pocket

4.00 to 5.00m - Occasional lay bands

End of Borehole at 5.00m

Legend Well

Borehole No.

WS3
Sheet 1 of 1

Project Name Project No. Date Hole Type
Barwell 6552 18/02/2021 to 18/02/2021 WLS
Client
Expedite PS

Contractor Plant Used
360 Drilling Ld Competitor Dart

Co-ords

E:

N:
L:

Logged By
DW

Approved By

Scale 1:50

Remarks

Terminated at 5.00m.

Notes: For all symbols and abbreviations please see key sheet. All depths and measurements in metres. Stratum thicknesses given in brackets.

Water Strike Details
Depth Str ke Time Elapsed Rose To

2.00 0 0.00

Borehole Diameter
Base Depth Diameter Remarks



Samples and Results
Results

N=8 (1,2/2,2,2,2)

N=13 (1,1/2,4,3,4)

N=3 (1,0/1,0,1,1)

N=12 (2,1/2,3,3,4)

N=5 (2,2/1,1,1,2)

N=14 (3,3/3,4,4,3)

N=19 (4,4/4,5,4,6)

Type

SPT(C)

SPT(C)

SPT(C)

SPT(C)

SPT(C)

SPT(C)

SPT(C)

Depth

1.00

2.00

3.00

4.00

5.00

5.50

6.00

Depth, 
(Thickness)

(0 20)
0 20

(0 25)
0.45

(0 25)
0.70

(0 60)

1 30

(3.70)

5 00

(1 00)

6 00

1

2

3

4

5

6

Level Stratum Description

MADE GROUND: Grey subangular fine to medium granite gravel over: Grey silty 
sandy GRAVEL. Gravel is angular to subangular fine to medium granite and flint.
MADE GROUND: Dark brown gravelly SAND. Sand is predominantly fine to medium. 
Gravel is subangular fine to coarse brick, concrete and rare clinker and  glass. Rare 
rubber fragments. Medium cobble content. Low cobble content. 
MADE GROUND: Dark brown slightly silty slightly gravelly SAND. Gravel is 
subrounded to rounded fine to medium flint. 

0.60 to 0.70m - Reddish brown 

Loose brown to reddish brown slightly silty clayey SAND. Sand is fine to medium. 
Variable clayey and silty bands

Very loose to loose reddish brown slightly silty SAND. Sand is fine to medium. Rare 
clay bands. 

3.00 to 5.00m - Poor recovery - wet

UNKNOWN: Continuous CPT only - No recovery. Becoming loose to medium dense.

End of Borehole at 6.00m

Legend Well

Borehole No.

WS4
Sheet 1 of 1

Project Name Project No. Date Hole Type
Barwell 6552 01/02/2021 to 18/02/2021 WLS
Client
Expedite PS

Contractor Plant Used
360 Drilling Ltd Competitor Dart 

Co-ords

E:

N:
L:

Logged By
DW

Approved By

Scale 1:50

Remarks

Terminated at 5.00m. Continuous CPT to 6.45m.

Notes: For all symbols and abbreviations please see key sheet. All depths and measurements in metres. Stratum thicknesses given in brackets.

Water Strike Details
Depth Str ke Time Elapsed Rose To

2.00 0 0.00

Borehole Diameter
Base Depth Diameter Remarks



Samples and Results
Results

N=8 (1,2/1,2,2,3)

N=4 (2,2/1,1,1,1)

N=5 (0,0/1,1,1,2)

N=7 (1,1/2,2,1,2)

N=5 (1,2/1,1,2,1)

N=19 (4,3/4,4,5,6)

N=32 (8,8/8,9,7,8)

Type

SPT(C)

SPT(C)

SPT(C)

SPT(C)

SPT(C)

SPT(C)

SPT(C)

Depth

1.00

2.00

3.00

4.00

5.00

5.50

6.00

Depth, 
(Thickness)

(0 20)
0 20

(0.70)

0 90
(0.15)

1 05

(0.40)

1.45

(3 55)

5 00

(1 00)

6 00

1

2

3

4

5

6

Level Stratum Description

MADE GROUND: Grey subangular fine to medium granite gravel over: Grey silty 
sandy GRAVEL. Gravel is angular to subangular fine to medium granite and flint.
MADE GROUND: Brown slightly silty slightly gravelly SAND. Sand is predominantly 
fine to medium. Gravel is angular to subrounded fine to coarse flint, brick and 
concrete.

0.85 to 0.85m - Black p astic pipe fragment. 

POSSIBLE MADE GROUND: Light brown slightly silty SAND. Sand is fine to medium.  
1.00 to 1.00m - b ack sandy pocket 

Light brown mottled grey slightly clayey slightly sandy SILT. Sand is fine. 

Loose yellowish brown SAND. Sand is fine to medium. Rare clay and clayey bands. 

3.00 to 5.00m - Poor recovery - wet

UNKNOWN: Continuous CPT only - No recovery. Medium dense becoming dense. 

End of Borehole at 6.00m

Legend Well

Borehole No.

WS5
Sheet 1 of 1

Project Name Project No. Date Hole Type
Barwell 6552 18/02/2021 to 18/02/2021 WLS
Client
Expedite PS

Contractor Plant Used
360 Drilling Ltd Competitor Dart 

Co-ords

E:

N:
L:

Logged By
DW

Approved By

Scale 1:50

Remarks

Terminated at 5.00m. Continuous CPT to 6.45m.

Notes: For all symbols and abbreviations please see key sheet. All depths and measurements in metres. Stratum thicknesses given in brackets.

Water Strike Details
Depth Str ke Time Elapsed Rose To

0.90 0 0.00

Borehole Diameter
Base Depth Diameter Remarks



Samples and Results
Results

N=14 (1,3/4,4,3,3)

N=8 (1,2/2,3,2,1)

N=2 (0,0/1,0,0,1)

N=2 (1,0/0,0,1,1)

N=2 (1,2/1,0,1,0)

N=20 (1,2/1,3,8,8)

N=11 (6,3/3,3,2,3)

Type

ES

SPT(C)

B

SPT(C)

SPT(C)

SPT(C)

SPT(C)

SPT(C)

SPT(C)

Depth

0.80

1.00

1 50 - 2.00

2.00

3.00

4.00

5.00

5.50

6.00

Depth, 
(Thickness)

(0 25)
0 25

(0 05)
0 30

(0.15)
0.45

(0 55)

1 00

(0 35)

1 35

(3 65)

5 00

(1 00)

6 00

1

2

3

4

5

6

Level Stratum Description

MADE GROUND: grey subangular fine to medium granite gravel over: medium dense 
multicoloured slightly clayey slightly silty sandy subangular fine to coarse granite, an 
occasional brick and concrete GRAVEL.
ASPHALT
Bituminous Containing Material. Strong Hydrocarbon Odour. 
MADE GROUND: Medium dense multicoloured slightly clayey slightly silty sandy 
gravelly angular to subangular brick and concrete COBBLES. Gravel is angular to 
subangular fine to coarse brick, tile, slate and BCM.

0.75 to 0.80m - Black sand band

0.90 to 0.95m - Black sand band

Loose grey slightly silty SAND. Sand is fine to medium. 

Very loose greyish orangish brown slightly silty fine to medium SAND. Variable clay 
and silt content throughout. 

1.60 to 1.60m - Black sand band

3.00 to 5.00m - Poor recovery - wet

UNKNOWN: Continuous CPT only - No recovery. Becoming loose to medium dense

End of Borehole at 6.00m

Legend Well

Borehole No.

WS6
Sheet 1 of 1

Project Name Project No. Date Hole Type
Barwell 6552 18/02/2021 to 18/02/2021 WLS
Client
Expedite PS

Contractor Plant Used
360 Drilling Ltd Competitor Dart 

Co-ords

E:

N:
L:

Logged By
DW

Approved By

Scale 1:50

Remarks

Terminated at 5.00m. Continuous CPT to 6.45m.

Notes: For all symbols and abbreviations please see key sheet. All depths and measurements in metres. Stratum thicknesses given in brackets.

Water Strike Details
Depth Str ke Time Elapsed Rose To

2.00 0 0.00

Borehole Diameter
Base Depth Diameter Remarks









































Results - Soil

Client: Terra Firma 21-05843 21-05843 21-05843 21-05843 21-05843 21-05843

Quotation No.: 1148711 1148714 1148716 1148717 1148718 1148719

Order No.: 6552 1 1 1 1 1 1

HP1 TP2 WS2 WS3 WS4 WS5

SOIL SOIL SOIL SOIL SOIL SOIL

0.40 1.00 0.50 0.25 0.30 0.30

0.40 1.00 0.60 0.50 0.40 0.50

18-Feb-2021 18-Feb-2021 18-Feb-2021 18-Feb-2021 18-Feb-2021 18-Feb-2021

DURHAM DURHAM DURHAM DURHAM DURHAM DURHAM

Determinand Accred. SOP Units LOD

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

Asbestos Identification U 2192 N/A
No Asbestos 

Detected

No Asbestos 

Detected

No Asbestos 

Detected

No Asbestos 

Detected

No Asbestos 

Detected

No Asbestos 

Detected

ACM Detection Stage U 2192 N/A - - - - - -

Moisture N 2030 % 0.020 3.8 11 12 9.9 6.4 8.9

pH U 2010 4.0 9.8 9.0 8.5 8.5 8.6 8.5

Cyanide (Total) U 2300 mg/kg 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50

Sulphate (Total) U 2430 % 0.010 0.026 0.46 0.21 0.091 0.11 < 0.010

Arsenic U 2450 mg/kg 1.0 2.7 3.8 5.7 4.3 4.8 3.0

Cadmium U 2450 mg/kg 0.10 0.30 < 0.10 0.30 0.31 0.41 0.25

Chromium U 2450 mg/kg 1.0 15 9.9 13 12 13 12

Copper U 2450 mg/kg 0.50 76 16 23 20 25 23

Mercury U 2450 mg/kg 0.10 < 0.10 < 0.10 0.12 < 0.10 < 0.10 < 0.10

Nickel U 2450 mg/kg 0.50 27 14 15 15 15 19

Lead U 2450 mg/kg 0.50 29 24 71 45 120 23

Selenium U 2450 mg/kg 0.20 < 0.20 0.25 0.23 < 0.20 < 0.20 < 0.20

Zinc U 2450 mg/kg 0.50 140 56 120 99 110 74

Chromium (Trivalent) N 2490 mg/kg 1.0 15 9.9 13 12 13 12

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

Organic Matter U 2625 % 0.40 < 0.40 0.53 1.5 1.9 1.5 0.66

Florisil Cleanup N - N/A Done Done Done Done Done Done

Aliphatic TPH >C5-C6 N 2680 mg/kg 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Aliphatic TPH >C6-C8 N 2680 mg/kg 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Aliphatic TPH >C8-C10 U 2680 mg/kg 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Aliphatic TPH >C10-C12 U 2680 mg/kg 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Aliphatic TPH >C12-C16 U 2680 mg/kg 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Aliphatic TPH >C16-C21 U 2680 mg/kg 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Aliphatic TPH >C21-C35 U 2680 mg/kg 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Aliphatic TPH >C35-C44 N 2680 mg/kg 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Total Aliphatic Hydrocarbons N 2680 mg/kg 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0

Aromatic TPH >C5-C7 N 2680 mg/kg 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Aromatic TPH >C7-C8 N 2680 mg/kg 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Aromatic TPH >C8-C10 U 2680 mg/kg 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Aromatic TPH >C10-C12 U 2680 mg/kg 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Aromatic TPH >C12-C16 U 2680 mg/kg 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Aromatic TPH >C16-C21 U 2680 mg/kg 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Aromatic TPH >C21-C35 U 2680 mg/kg 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Project: 6552 Barnwell

Top Depth (m):

Bottom Depth (m):

Asbestos Lab:

Chemtest Job No.:

Chemtest Sample ID.:

Client Sample Ref.:

Sample Type:

Date Sampled:

Sample Location:
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Results - Soil

Client: Terra Firma 21-05843 21-05843 21-05843 21-05843 21-05843 21-05843

Quotation No.: 1148711 1148714 1148716 1148717 1148718 1148719

Order No.: 6552 1 1 1 1 1 1

HP1 TP2 WS2 WS3 WS4 WS5

SOIL SOIL SOIL SOIL SOIL SOIL

0.40 1.00 0.50 0.25 0.30 0.30

0.40 1.00 0.60 0.50 0.40 0.50

18-Feb-2021 18-Feb-2021 18-Feb-2021 18-Feb-2021 18-Feb-2021 18-Feb-2021

DURHAM DURHAM DURHAM DURHAM DURHAM DURHAM

Determinand Accred. SOP Units LOD

Project: 6552 Barnwell

Top Depth (m):

Bottom Depth (m):

Asbestos Lab:

Chemtest Job No.:

Chemtest Sample ID.:

Client Sample Ref.:

Sample Type:

Date Sampled:

Sample Location:

Aromatic TPH >C35-C44 N 2680 mg/kg 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Total Aromatic Hydrocarbons N 2680 mg/kg 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0

Total Petroleum Hydrocarbons N 2680 mg/kg 10.0 < 10 < 10 < 10 < 10 < 10 < 10

Naphthalene U 2700 mg/kg 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Acenaphthylene U 2700 mg/kg 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Acenaphthene U 2700 mg/kg 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Fluorene U 2700 mg/kg 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Phenanthrene U 2700 mg/kg 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Anthracene U 2700 mg/kg 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Fluoranthene U 2700 mg/kg 0.10 < 0.10 1.9 < 0.10 < 0.10 < 0.10 < 0.10

Pyrene U 2700 mg/kg 0.10 < 0.10 1.5 < 0.10 < 0.10 < 0.10 < 0.10

Benzo[a]anthracene U 2700 mg/kg 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Chrysene U 2700 mg/kg 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Benzo[b]fluoranthene U 2700 mg/kg 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Benzo[k]fluoranthene U 2700 mg/kg 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Benzo[a]pyrene U 2700 mg/kg 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

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

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

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

Total Of 16 PAH's U 2700 mg/kg 2.0 < 2.0 3.4 < 2.0 < 2.0 < 2.0 < 2.0

Benzene U 2760 µg/kg 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Toluene U 2760 µg/kg 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Ethy benzene U 2760 µg/kg 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

m & p-Xylene U 2760 µg/kg 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

o-Xylene U 2760 µg/kg 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Methyl Tert-Butyl Ether U 2760 µg/kg 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Total Phenols U 2920 mg/kg 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30
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Test Methods

SOP Title Parameters included Method summary

2010 pH Value of Soils pH pH Meter

2030

Moisture and Stone Content of 

Soils(Requirement of 

MCERTS)

Moisture content

Determination of moisture content of soil as a 

percentage of its as received mass obtained at 

<37°C.

2040
Soil Description(Requirement of 

MCERTS)
Soil description

As received soil is described based upon 

BS5930

2120
Water Soluble Boron, Sulphate, 

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

2192 Asbestos Asbestos Polarised light microscopy / Gravimetry

2300
Cyanides & Thiocyanate in 

Soils

Free (or easy liberatable) Cyanide; total 

Cyanide; complex Cyanide; Thiocyanate

Al kaline extraction followed by colorimetric 

determination using Automated Flow Injection 

Analyser.

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

sulphate in extract by ICP-OES.

2450 Acid Soluble Metals in Soils

Metals, including: Arsenic; Barium; Beryllium; 

Cadmium; Chromium; Cobalt; Copper; Lead; 

Manganese; Mercury; Molybdenum; Nickel; 

Selenium; Vanadium; Zinc

Acid digestion followed by determination of 

metals in extract by ICP-MS.

2490 Hexavalent Chromium in Soils Chromium [VI]

Soil extracts are prepared by extracting dried 

and ground soil samples into boiling water. 

Chromium [VI] is determined by ‘Aquakem 600’ 

Discrete Analyser using 1,5-diphenylcarbazide.

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

Determined by high temperature combustion 

under oxygen, using an Eltra elemental 

analyser.

2680 TPH A/A Split

Aliphatics: >C5–C6, >C6–C8,>C8–C10, 

>C10–C12, >C12–C16, >C16–C21, >C21– 

C35, >C35– C44Aromatics: >C5–C7, >C7–C8, 

>C8– C10, >C10–C12, >C12–C16, >C16– C21,  

>C21– C35, >C35– C44

Dichloromethane extraction / GCxGC FID 

detection

2700

Speciated Polynuclear 

Aromatic Hydrocarbons (PAH) 

in Soil by GC-FID

Acenaphthene; Acenaphthylene; Anthracene; 

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

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

Benzo[k]Fluoranthene; Chrysene; 

Dibenz[ah]Anthracene; Fluoranthene; Fluorene; 

Indeno[123cd]Pyrene; Naphthalene; 

Phenanthrene; Pyrene

Dichloromethane extraction / GC-FID (GC-FID 

detection is non-selective and can be subject to 

interference from co-eluting compounds)

2760

Volatile Organic Compounds 

(VOCs) in Soils by Headspace 

GC-MS

Volatile organic compounds, including BTEX 

and halogenated Aliphatic/Aromatics.(cf. 

USEPA Method 8260)*please refer to UKAS 

schedule

Automated headspace gas chromatographic 

(GC) analysis of a soil sample, as received, 

with mass spectrometric (MS) detection of 

volatile organic compounds.

2920 Phenols in Soils by HPLC

Phenolic compounds including Resorcinol, 

Phenol, Methylphenols, Dimethylphenols, 1-

Naphthol and TrimethylphenolsNote: 

chlorophenols are excluded.

60:40 methanol/water mixture extraction, 

followed by HPLC determination using 

electrochemical detection.
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Report Information

Key

U UKAS accredited

M MCERTS and UKAS accredited

N Unaccredited

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

this analysis

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

for this analysis

T This analysis has been subcontracted to an unaccredited laboratory

I/S Insufficient Sample

U/S Unsuitable Sample

N/E not evaluated

< "less than"

> "greater than"

SOP Standard operating procedure

LOD Limit of detection

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request 

None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

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

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

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

All Asbestos testing is performed at the indicated laboratory 

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

Sample Deviation Codes

A - Date of sampling not supplied

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

C - Sample not received in appropriate containers

D - Broken Container

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

Sample Retention and Disposal

All soil samples will be retained for a period of 45 days from the date of receipt

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

Charges may apply to extended sample storage

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

customerservices@chemtest.com
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2 1

3 1

Project Name:

Test Type:

 1 - 1 point 80g / 30° fall cone method.

 2 - 4 point 80g / 30° fall cone method.

 3 - Non plastic determination.

Client : Terra Firma (South), The Slate Barn, Lower Lowley, Dunsford, Devon, EX6 7BP

Description

Reddish brown sandy CLAY.

Reddish brown mottled light brown very 

sandy CLAY.

1
1
1
5
 -

 P
I 
S

u
m

m
a
ry

 -
 3

2
6
8
7
.X

L
S

M

Project Number:

23.8

CH

100

%%

W
a
te

r 
C

o
n
te

n
t

B
S

 E
N

 I
S

O
 1

7
8
9
2
-1

 :
 2

0
1
4

P
la

s
ti
c
 L

im
it

P
la

s
ti
c
it
y
 I

n
d
e
x

L
iq

u
id

 L
im

it

P
e
rc

e
n
ta

g
e
 P

a
s
s
in

g
 4

2
5
µ

m

100

%

NP

27

~

28

%

28.8

~

BS EN ISO 17892-12 : 2018

B

Sample

Type
Location

Depth

m

Sample 

Ref T
e

s
t 

T
y
p
e

%

55

A
tt

e
rb

e
rg

 C
la

s
s
if
ic

a
ti
o

n

3

SUMMARY OF LIQUID AND PLASTIC LIMIT TESTS
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Test Report By  GEOLABS Limited        Unit D3 HRS Business Park, Granby Avenue, Birmingham, B33 0SJ
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Sample condition:

1 - As Received

2 - Air Dried

3 - Washed & Air Dried

1.50-2.00 2

WS1

WS3

(Ref 1614951598)





Preparation :

%

%

%

%

Plasticity Index : %

%

28.8

100

55

27

28

Liquid Limit - Fall Cone 4 point Method (cone angle 30°)  with increasing water content :

Water Content : (BS EN ISO 17892-1:2014)

Estimated percentage passing 425µm sieve :

Plastic Limit :

BS EN ISO 17892-12 : 2018 : Clause 5.3 & 5.5

Location

Sample Ref

Depth (m)

Sample Type

WS1

3

2.20

B

Description:

Reddish brown sandy CLAY.

Sample as received.

Project Number:
Processed by DF


Checked and Approved by

BARWELL

6552

GEO / 32687
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LIQUID AND PLASTIC LIMITS

Client : Terra Firma (South), The Slate Barn, Lower Lowley, Dunsford, Devon, EX6 7BP
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(Ref 1614951662)

ted        Unit D3 HRS Business Park, Granby Avenue, Birmingham, B33 0SJ

Project Name:

Equivalent Water Content of material passing 425µm sieve :

Liquidity Index :
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Preparation :

%
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Client : Terra Firma (South), The Slate Barn, Lower Lowley, Dunsford, Devon, EX6 7BP
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(Ref 1614951667)

Test Report By  GEOLABS Limited        Unit D3 HRS Business Park, Granby Avenue, Birmingham, B33 0SJ

V
e
r

oject Number:

BARWELL

655205/03/2021

Processed by AD


Liquid Limit - Fall Cone Method (cone angle 30°) :

Plastic Limit :
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BS EN ISO 17892-12 : 2018 : Clause 5.3 & 5.5

Reddish brown mottled light brown clayey SAND.

Non-Plastic

LIQUID AND PLASTIC LIMITS

Location

Sample Ref

Depth (m)

Sample Type

Sample as received.

23.8

100

Not Determined

Equivalent Water Content of material passing 425µm sieve : 24

Sample was determined to be Non-Plastic after preparation

WS3

2

1.50

B

Description:

Water Content : (BS EN ISO 17892-1:2014)

oject Name:

GEO / 32687

Estimated percentage passing 425µm sieve :







Description

Project Number:

100

100

Sieve

100

100

100

99

99

28.0 mm

20.0 mm

14.0 mm

10.0 mm

6.30 mm

5.00 mm

33

21

3.35 mm

2.00 mm

1.18 mm

600 µm

425 µm

99

96

89

67

46

BS EN ISO 17892-4 : 2016

PARTICLE SIZE DISTRIBUTION

Location

Sample Ref

Depth (m)

Sample Type

WS6

2

1.50-2.00

B

Orangish brown clayey SAND.

125.0 mm

90.0 mm

100

100

100
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Client : Terra Firma (South), The Slate Barn, Lower Lowley, Dunsford, Devon, EX6 7BP (Ref 1614951681)

GEO / 32687

Project Name:

  Unit D3 HRS Business Park, Granby Avenue, Birmingham, B33 0SJ

BARWELL

6552

Processed by PK


Checked and Approved by
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Size % Pass

BS EN ISO 17892-4 : 2016 : Clause 5.2 - Wet Sieve

0.8

77.7

Cobbles 0.0

Gravel

200.0 mm

Particle Proportions

300 µm

212 µm

150 µm

63 µm

75.0 mm

Silt & Clay 21.5

Sand

63.0 mm

50.0 mm

37.5 mm
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Particle Size (mm) 

SILT SAND GRAVEL 

Fine Fine Fine Medium Coarse Medium Coarse Medium Coarse C
O

B
B
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E

S
 

C
L

A
Y

 

0.002 mm 0.0063 mm 0.02 mm 0.063 mm 0.2 mm 0.63 mm 2 mm 6.3 mm 20 mm 63 mm 




