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1.0 EXECUTIVE SUMMARY

1. The approximately 4.1-hectare site is located to the east of Tilstock Road, north of Tilstock in

Shropshire. The site is currently part of a larger field and features two small circular (<5%)

surface-flooding features in the south east and central north west of the site and a pond is

present on the north western boundary, surrounded by trees.  The site has had no previous

development other than small, localized ponds.

2. Seventeen trial pits and seven cable percussive boreholes have been undertaken. Below an

average 0.44 m of topsoil lies natural interbedded sand and soft to firm clay (superficial

glaciofluvial deposits).  The CP boreholes recorded these strata to extend to between 5.5 and

10.2 m.

3. Below the superficial glaciofluvial deposits, a firm to stiff dark brown clay with varying sand

and clay content was proven to at least 15 m depth by most of the cable percussive boreholes.

This stratum expected to be the Lias Group.

4. Made ground comprising very soft dark grey and black slightly sandy slightly gravelly clay with

wood fragments was encountered locally two trial pits in the south east of the site to depths of

between 1.8 and 2.1 m, associated with a backfilled pond.

5. A shallow water table is present, with most exploratory holes recording water ingresses in the

upper 3 m, which frequently caused side collapse.  Most of the monitoring wells have to date

recorded water at around 0.3 to 1.3 m bgl.

6. The shallow superficial deposits are of variable type and strength.  The most suitable

foundations are considered to be piled foundations driven into the deeper superficial deposits

or the underlying Lias Clay.

7. Should seasonal fluctuations in the water table level occur, meaning in warmer, drier months

the water table lies at a greater depth, there may be some opportunity to utilise spread

foundations in the shallow superficial deposits.  This would likely only apply to a proportion of

plots and additional investigation would be required at the time of construction to ensure the

shallow ground provides a suitable bearing capacity.

8. A number of the trial pits experienced side instability.  Where trial pits were left open,

the collapse occurred within 1 to 3 hours.  Running sand was also encountered in all trial pits

with water ingress. Groundwater control may be required for deeper excavations.



Boningale Homes Limited
Land off Tilstock Road, Tilstock

48888-ECE-XX-XX-RP-C-0007

KE/DJ/LF

Phase 2 Site Investigation

Issue 1

28 November 2024

Page I 6

9. Lab results indicate CBR values of <1% may be recorded, although insitu Mexecone probes

indicate slightly higher CBR values of around 2% could be achieved.  CBR tests should be

undertaken at road formation.  Should low CBRs be recorded, a thickened road construction

may be necessary, potentially including geogrid. An allowance for excavating soft spots and

replacing with compacted granular material should also be made.

10. Four soakaway test pits were undertaken.  None of the tests drained, and one of the test pits

collapsed during monitoring.  Soakaway drainage will not be viable.

11. No radon precautions are required. The gas monitoring has recorded slightly elevated

concentrations of methane and carbon dioxide in the south of the site.  At this stage, no gas

measures other than a ventilated void are considered to be required.  The gas monitoring is

ongoing.

12. None of the samples of topsoil, made ground or natural ground recorded elevated

concentrations.  Landscaped areas can be completed with a minimum 100 mm topsoil growing

medium.

13. Should evidence of unrecorded pond backfill be encountered during construction, samples will

be required for chemical testing to ensure the above conclusion still applies.

14. DS-2 AC-2 sulphate precautions should be assumed for below ground concrete. The chemical

test results will need to be submitted to the water supplier for review.

15. The conclusions made in this report are subject to agreement by the approving bodies and

your warranty provider.
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2.0 INTRODUCTION

2.1 Terms of Reference

This report presents the findings of a Phase 2 Geotechnical and Geo-environmental Site Investigation

carried out by Eastwood Consulting Engineers (ECE) for, and on the behalf of Boningale Homes

Limited. Any other parties using the information in this report do so at their own risk and any duty of

care is excluded.

2.2  Context

ECE previously produced a Phase 1 Geotechnical and Geo-environmental Site Investigation for the

site, reference 48888-ECE-XX-XX-RP-C-0003, dated 11 September 2024.

This Phase 2 report should therefore be read in conjunction with the Phase 1 report.

2.3 Aims and Objectives

The aims and objectives of this investigation were as follows:

• Detail the ground conditions enabling outline foundation and drainage proposals to be made

for the proposed residential development;

• Carry out tiered risk assessment to establish the likely risks to future receptors, involving the

use of generic assessment criteria and where unacceptable risks are identified, site specific

assessment criteria within a detailed quantitative risk assessment;

• Identify feasible remediation options if unacceptable risks are highlighted; and

• Develop an appropriate remediation strategy where remediation is required.

2.4 Scope of Investigation

This part of the investigation consisted of intrusive works and laboratory analysis. The findings were

used to test the conceptual model and produce a final risk assessment. The intrusive works comprised

trial pits and cable percussive boreholes which were undertaken to enable:

• Examination of the shallow ground conditions;

• In situ description of soils, enabling any localised lateral and vertical changes in soil conditions

to be logged;

• Infiltration tests to be undertaken;
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• Assessment of any contamination identified using visual and olfactory methods;

• Collection of soil samples for chemical and geotechnical testing; and

• Installation of ground gas and groundwater monitoring wells.

2.5 Limitations of Investigation

This report is based on the assumption that the site will be developed with residential properties,

associated landscaping and hardstanding areas. It is assumed that existing ground levels will not alter

significantly. If this is not the case, then the advice given in this report may not be appropriate.

Where assessments of site areas affected in particular ways are given, these are approximate. All

information, comments and opinions given in this report are based on the ground conditions

encountered during the site work, on the results of laboratory testing carried out as part of the

investigation and information gained from a geological and historical desk study. However, there may

be conditions at the site that have not been taken into account, such as unpredictable soil strata and

water conditions between or below investigation points. It should be noted that groundwater levels

vary due to seasonal or other effects, and may at times differ from those measured during the

investigation.

This report considers the ground and groundwater and does not cover any buildings or their fabric or

the constituents of any existing hardstanding materials. Generally, testing has only been carried out

for contaminants identified as potentially present, with no assessment made of biological

contamination. Risks to ecological receptors, such as bats, have not been considered.
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3.0 THE SITE

The approximately 4.1-hectare site is located to the east of Tilstock Road, north of Tilstock in

Shropshire, centred on grid reference 354285, 338120. Access to the site at the time of this

investigation was via farmland to the east of the site.  A gate to the site is also present in the south

west corner, but this was not open at the time of the investigation.

The site is currently part of a larger field and features two small circular (<5%) surface-flooded features

in the south east and central north west of the site.  A pond is present on the north western boundary,

surrounded by trees. Overhead cables (communication) cross the south western site access.

The site surface has an appearance of a gentle slope down to the east.  A topographical survey has

been reviewed; there is a localised elevated area at around 106.6 m AOD in the centre of the site.

Ground levels appear to generally fall to around 102 m AOD in the south east (average gradient 1 in

35), 105.6 m AOD in the north west and 105 m AOD in the south west.

A wooden fence is present in the south western (<5%) of the site, which restricts access to this part

of the site.

The southern boundary is formed of large mature trees with residential buildings to the south whilst

the northern and western boundaries are formed of a hedgerow with Tilstock Road to the west. An

electric fence denotes the eastern boundary, with a pond visible beyond to the north east.

In the surrounding area, there are agricultural fields to the north and east of the site, and an overhead

power cable in the eastern field in a north south orientation. The village of Tilstock is located to the

south of the site.

Photographs from the site investigation are included in Appendix 2.
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4.0 PHASE 1 SUMMARY

4.1 History

Historically, the site was agricultural land dating back to 1880, comprising open fields with a large

pond approximately 30 m in length, in the centre of the site. A second pond is also indicated on the

northwestern boundary.  A track also crosses the site in a northeast, southwest orientation. The

western boundary is formed by a tree-lined road. The southern boundary comprises a field boundary.

A road follows the western boundary of the site and the village of Tilstock is located adjacent to the

south western boundary of the site with properties present adjacent to the road to the south west of

the site.

By the 1920s, housing had been built around 150 m southeast of the site.  One of the larger ponds

around 225 m south west of the site had been infilled by the 1970s.

Between 1955 and 1971, the central pond and the track are no longer shown. By 1971 a field

boundary crosses the northern third of the site in a north-west, south-east orientation. By 1995, this

field boundary has been removed.

Satellite imagery dated 2018 shows there is a circular feature to the south east which is assumed to

be a surface water feature. By satellite imagery dated 2022, there is a circular feature to the central

north of the site, potentially another location of a surface water feature. Historical aerial photography

dated 2000 shows a circular feature approximately 75 m to the east of the site.  Satellite imagery

dated 2012 shows this circular feature to be a surface water feature.

The map dated 2023 confirms the southeastern feature is a pond.

No further significant changes are shown to the present day.

4.2 Geology & Extractive Industries

The geological maps, SJ53NW (1:10,000), Nantwich 122 (1:50,000), and the British Geological

Survey (BGS) Online Viewer have been consulted.  The solid geology beneath the site is shown to

comprise Lias Group mudstone, overlain by superficial glaciofluvial deposits (i.e., sand and gravel)

The solid geology is shown to dip approximately 25 degrees to the north west.

No faults are indicated to be present on site.
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Nearby boreholes located approximately 225 m to the south east and south of the site, recorded

superficial deposits to be at least 15 m thick, comprising of marl with sand and gravel bands. Water

strikes were recorded at around 5 to 16 m bgl.

Two sand pits are present on the historical maps approximately 700 to 850 m to the south of the site,

labelled as ‘old’ on the 1902 map. The outline of the pit is still visible up until the 1973 map, when it is

no longer shown and is presumed to have been infilled.  There is no evidence on the geological or

historical maps to indicate sand extraction has taken place on the site.

The Coal Authority Interactive Map indicates that the site is not within a coal mining reporting area.

4.3 Hydrology, Hydrogeology & Flooding

The superficial deposits beneath the site are classified as a Secondary A Aquifer, defined as

permeable layers capable of supporting water supplies at a local rather than strategic scale, and in

some cases forming an important source of base flow to rivers.

The underlying bedrock is classified as Unproductive Strata, defined as strata that is unable to provide

usable water supplies.

According to the Envirocheck, the nearest surface water feature is a pond, located in the southeast

of the site.

Two groundwater abstractions are situated within 250 m of the site, located 73 m to the west and

180 m to the south.  Both abstractions are used for ‘general farming and domestic’.

The Envirocheck states that the site does not lie within a Groundwater Source Protection Zone.

A small area (<5%) to the south east of the site is at low risk (1000-year return) of flooding from

surface water. The entire site has the potential for groundwater flooding of property situated below

ground level to occur.

4.4 Ground Gas

No radon protection levels are necessary.

Given the site history, a significant depth of made ground is not anticipated below the site. The

exception would be within the backfilled pond, which may contain organic material.

No active or historic landfill sites are recorded by the Envirocheck within 500 m of the site.
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The Envirocheck records four potentially infilled water features within 250 m of the site. This includes

in the north west, 153 m to the southwest, 208 m to the south and 243 m to the west of the site.

A gas monitoring programme will be required to determine if plots in close proximity to the backfilled

ponds require gas measures.

4.5 Outline Conceptual Model

The following table details the possible sources and associated contaminants of concern, pathways

and receptors, highlighted by the Desk Study as potentially present:

Source Potential Contaminants Potential Pathways Potential Receptors

Made ground Heavy metals/metalloids

Asbestos

PAHs

Ingestion

Inhalation

Direct contact

Biological uptake

Migration through ground

Site residents and visitors to the site

Site construction workers

Aquifers:

• Secondary A (superficial);

• Unproductive (bedrock);

Plants

Water supply pipes

Made or natural
ground

Sulphates

Low pH

Direct contact Below ground concrete

Pond backfill Ground gas Inhalation
Migration through ground

Site residents and visitors to the site

Site construction workers

Buildings

4.6 Unexploded Ordnance (UXO)

According to Zetica’s online viewer, the site (and the wider Tilstock area) lies within a ‘low’ risk of

encountering UXO.
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5.0 GROUND INVESTIGATION

5.1 Site Works

ECE attended the site on 1 October 2024, and undertook seventeen trial pits (SA01, SA02, SA02A,

SA04 and TP01, TP03, TP04, TP06 to TP09, TP11, TP13 to TP16 and TP18). The trial pits reached

depths of between 2.0 and 3.8 m below ground level (bgl).

Infiltration tests were undertaken within four pits (SA01, SA02, SA02A and SA04).

Seven cable percussive boreholes were also undertaken (CP01 to CP07) in order to determine the

thickness of the shallow superficial deposits.  The boreholes reached a depth of 15 or 15.5 m bgl with

CP01 extending to 4 m as its purpose was to install a monitoring well only.  Wells were also installed

in all other CP boreholes to depths of between 2.5 and 4.0 m bgl.

During the site investigation, access to the southwest corner of the site was restricted (<5%) due to a

wooden fence, preventing investigation in this area.

The locations of the exploratory holes are shown on the Exploratory Hole Location Plan (Appendix 1).

The trial pit and borehole logs, and photographs of the exploratory holes are presented in Appendix 2.

A gas monitoring programme is currently in progress comprising six rounds.  Three rounds have been

undertaken to date, with the results included in Appendix 5.

5.2 Laboratory Testing

Five samples of cohesive strata and one sample of made ground (reworked clay) were sent for

plasticity testing and three samples of natural clay for CBR testing to Professional Soils Laboratory in

Doncaster. The geotechnical test results are presented in Appendix 3, and discussed further in

Section 7.

Sixteen samples of topsoil, two samples of made ground and nineteen samples of natural ground

were despatched for chemical testing. Soil samples were taken in 500 g plastic tubs and 250 ml amber

glass jars and analysed at i2 Analytical Limited, using MCERTs accredited methodologies, where

available. The chemical test results are presented in Appendix 4, and discussed further in Sections 8

and 9.
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6.0 GROUND CONDITIONS

6.1 Surface Covering & Made Ground

The entirety of the site is covered by between 200 and 800 mm of topsoil (average thickness 440 mm)

predominantly as a described as a slightly gravelly clayey sand.

Made ground was encountered in TP01 and SA02A within the southeast of the site, recording

reworked black organic clay with wood fragments to a depth of between 1.8 and 2.1 m. This material

likely represents pond backfill.

Two trial pits were excavated within the backfilled pond which was shown on historical maps in the

centre of the site, but no evidence of made ground was encountered.

6.2 Natural Ground

Within the trial pits the shallow natural ground comprised interbedded sand and predominately firm

clay (locally soft) belonging to superficial glaciofluvial deposits. Where soft clay was noted, a higher

proportion of sand and gravel was present, which may be the cause of the ‘soft’ strength description.

These strata extended to between 5.5 and 10.2 m within the cable percussive boreholes.  Standard

penetration tests (SPTs) were undertaken at ~1.5 m centres. The results are discussed in Section 7.0.

Below the superficial glaciofluvial deposits, a firm to stiff dark brown clay with varying sand and clay

content was proven to at least 15 m depth by most of the cable percussive boreholes. This stratum in

expected to be the Lias Group.

6.3 Groundwater

Surface water was noted in the south east of the site, likely present on a semi-continuous basis

depending on weather and time of year. CP01 and SA01, SA02 and SA02A were excavated within

and around the surface water. CP01, SA02 and SA02A recorded water ingress from surface runoff.

SA02 and SA02A were noted to collapse during excavation.

Water ingresses and damp ground were noted in most exploratory holes, occasionally as shallow as

0.2 m but often from around 1 to 4 m depth.  Where water ingresses occurred in the granular deposits,

running sand conditions occurred.

During the first three rounds of monitoring, the following table displays how shallow the groundwater

was recorded:
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Initial Depth to Groundwater (m)

9 Oct 24 Oct 21 Nov

CP01 0.33 0.50 0.50

CP02 3.55 3.35 3.38

CP03 1.10 0.65 1.00

CP04 1.17 1.25 1.26

CP05 0.83 0.75 0.75

CP06 0.30 0.43 0.43

CP07 0.71 0.73 0.63

During the first visit, the water level was lowered through bailing within CP01, CP03, CP04, CP05,

CP06 and CP07.  The water level recharged to original level after 10 to 45 minutes in most of the

wells, with CP05’s well recharging in 1 minute. Within the remaining rounds, the water level recharged

within 5 to 60 minutes, with CP04 and CP05 recharging in less than 6 minutes.

The rapid recharge rates could be indicative of a locally shallow water table.
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7.0 GEOTECHNICAL APPRAISAL

7.1 General

It is proposed that the site will be developed with residential properties of conventional construction

with private gardens.

Ground Conditions

Below an average 0.44 m of topsoil lies natural interbedded sand and soft to firm clay, expected to

comprise superficial glaciofluvial deposits.  The CP boreholes recorded these strata to extend to

between 5.5 and 10.2 m.

Below the superficial glaciofluvial deposits, a firm to stiff dark brown clay with varying sand and clay

content was proven to at least 15 m depth by most of the cable percussive boreholes. This stratum is

expected to be the Lias Group.

Made ground comprising very soft dark grey and black slightly sandy slightly gravelly clay with wood

fragments was encountered locally two trial pits in the south east of the site to depths of between 1.8

and 2.1 m, associated with a backfilled pond.

A shallow water table is present, with most exploratory holes recording water ingresses in the upper

3 m, which frequently caused side collapse.  Most of the monitoring wells have to date recorded water

at around 0.3 to 1.3 m bgl.

The Party Wall Act will need to be considered for structures associated with neighbouring properties

along the site boundaries.

Geotechnical Testing

Five samples of natural cohesive strata and one sample of made ground (reworked clay) were sent

for plasticity testing and three samples of natural clay for CBR testing to the Professional Soils

Laboratory, in Doncaster.  The plasticity results are summarised in the following table:
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Sample Lab Description of Sample Water
Content

(%)

Liquid
Limit
(%)

Plastic
Limit (%)

Modified
Plasticity

Index
(%)

Volume Change
Potential

SA02A

2.0 m

Reddish brown slightly clayey
SAND & GRAVEL.

15.0 - - - Non plastic

TP03

1.1 m

Reddish brown sandy slightly
gravelly CLAY.

14.9 29 15 13.2 Low

TP06

1.4 m

Reddish brown sandy slightly
gravelly CLAY.

15.0 27 14 12.1 Low

TP09

1.7 m

Reddish brown sandy slightly
gravelly CLAY.

18.4 29 15 13.2 Low

TP11

1.2 m

Reddish brown sandy slightly
gravelly CLAY.

18.5 24 14 8.1 Non plastic

TP14

1.4 m

Reddish brown sandy slightly
gravelly CLAY.

17.6 27 14 12.5 Low

Cohesive strata can be considered to be of low volume change potential in accordance with NHBC

Chapters.

SPTs were undertaken in six CP boreholes at periodic centres, recording the following N values:

Test
Depth

(m)

CP02 CP03 CP04 CP05 CP06 CP07

1.5 8 3 1 8 11 6

3.0 7 4 17 15 16 5

4.5 11 15 23 15 27 19

6.0 15 23 19 17 8 23

7.5 22 11 19 24 15 14

9.0 9 12 20 29 9 16

10.5 14 22 24 18 12 19

12 26 23 24 25 13 22

13.5 27 29 26 25 22 24

15 22 26 32 27 31 27

Key Superficial

Lias Clay

The upper 3 to 4.5 m of superficial deposits recorded variable N values of between 1 and 27.  The

lower layers recorded higher results of between 15 and 29.



Boningale Homes Limited
Land off Tilstock Road, Tilstock

48888-ECE-XX-XX-RP-C-0007

KE/DJ/LF

Phase 2 Site Investigation

Issue 1

28 November 2024

Page I 18

The upper layer of the Lias Clay occasionally recorded lower N values of between 8 and 14 indicative

of firm cohesive strata.  With depth, the N values generally improved, recording at least 22 (indicative

of stiff strata) in most boreholes below 10.5 m.

Hand shear vane readings were undertaken in the natural clay at a range of depths and recorded

undrained shear strengths of between 14 and 129 kPa (average 65 kPa).  Occasionally, a soft clay

was encountered within which a reading could not be taken.

Where the shallow superficial deposits are holding water, the granular ground may only provide a

safe bearing capacity of <40 kPa.  The shallow cohesive strata may also provide a range of bearing

capacities, potentially as low as 90 kPa, depending on its granular and water content.

7.2 Foundations

The shallow superficial deposits are of variable type and strength.  A number of trial pits were left

open to assess trench side stability; after between 1 and 3 hours, the trial pit sides collapsed.  A

proportion of the exploratory holes recorded a shallow water table, which would account for the

softened clays, and for side collapse within excavations.

For the proposed development, the most suitable foundations are considered to be piled foundations

driven through any made or soft ground and into the deeper superficial deposits or the underlying Lias

Clay.

A gas and groundwater monitoring programme is ongoing into the winter months.  Should seasonal

fluctuations in the water table level occur, meaning in warmer, drier months the water table lies at a

greater depth, there may be some opportunity to utilise spread foundations in the shallow superficial

deposits.  This would likely only apply to a proportion of plots and additional investigation would be

required at the time of construction to ensure the shallow ground provides a suitable bearing capacity.

Spread foundations would likely comprise thickened, reinforced footings and deepening due to trees

or drainage should be avoided in case groundwater is encountered.  Minimum footing depth would be

750 mm in cohesive strata and 600 mm in granular ground, constructed in accordance with NHBC

Standards.

For piled foundations, heave precautions would need to be allowed for in plots within influence of

trees, in accordance with NHBC Standards Chapter 4.2.

7.3 Ground Floors

It is considered that precast concrete floors with a minimum 150 mm high ventilated void (increasing

to 200 mm for plots where heave precautions are required) will be required for all plots.
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7.4 Superstructure Precautions

Additional superstructure precautions are not considered to be required assuming piled foundations

are to be utilised.

7.5 Excavation Problems and Obstructions

A number of trial pits experienced side instability during excavation, particularly SA02, SA02A and

TP01. Where trial pits were left open, collapse occurred within 1 to 3 hours. The stability of trenches

may be poor where left open for a significant length of time, and if shallow groundwater is

encountered.

Groundwater control may be required for deeper excavations.

Temporary shoring or support will be required where access to trenches greater than 1.2 m depth, or

less where there is risk of collapse, is required in accordance with current Health & Safety

Regulations.

7.6  Roads & Hardstanding

Eleven mexecone probe test locations were completed along the route of the proposed road. The

results are appended in Appendix 3 and are summarised in the table below.

Location
Average CBR Result

(%)

MP01 1.50

MP02 2.24

MP03 3.25

MP04 2.52

MP05 1.83

MP06 2.75

MP07 1.83

MP08 2.67

MP09 1.50

MP10 3.25

MP11 2.23

Three CBR test were undertaken on three bulk samples. The results are appended in Appendix 3 and

summarised in the table below.
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Location Depth (m)
CBR Result (%) Overall Average

CBR Result (%)Sample Top Sample Bottom

CP03 0.50 0.20 0.20 0.20

CP06 0.50 0.20 0.30 0.25

CP07 0.50 0.30 0.40 0.35

The Mexecone probes indicate a CBR value of at least 2% may be appropriate for the majority of

the proposed road design, However, the lab results recorded much lower CBR values.

Insitu CBR tests should be taken along proposed roads.  A shallow water table is also expected to be

present, which may soften exposed surfaces. Should low CBRs be recorded, a thickened road

construction may be necessary, potentially including a geogrid.  An allowance for excavating soft

spots and replacing with compacted granular material should be made.

The ground should be assumed to be frost susceptible and a minimum construction thickness of

450 mm will therefore apply.

7.7 Surface Water Drainage

Infiltration tests were undertaken in three trial pits (SA01, SA02 and SA04). SA02A was intended to

be used for infiltration tested but was terminated immediately as total side wall collapse occurred

during excavation.

• SA01’s test was monitored for over 5 hours; the water level drained by around 70 mm before

rising back up to original level.

• SA02 was terminated after 15 minutes due to total side wall collapse once water was added.

• SA04’s test drained around 170 mm over around 3 hours.

Given the cohesive nature of the natural ground, the presence of shallow groundwater and the

absence of drainage in the infiltration tests, soakaway drainage is not considered to be a viable form

of surface water drainage.
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8.0 REFINEMENT OF OUTLINE CONCEPTUAL MODEL

8.1 Source Characterisation

An outline conceptual model, detailing the possible sources and associated contaminants of concern,

potential pathways and receptors identified in the Phase 1 was detailed in Section 4.6.

This section of the report documents the works undertaken to obtain information to test and refine this

model enabling a risk assessment to be produced and, where significant risks are expected,

remediation recommendations.

8.2 Ground Gas

No radon precautions are required.

Seven ground gas and groundwater monitoring wells have been installed and a monitoring

programme is being undertaken which will comprise six rounds (three of which have been completed)

at times of low or falling atmospheric pressure.  The following results have been recorded to date:

• A maximum peak methane concentration of 2.1% in CP02 in the 1st round which quickly

dropped to zero.  CP01 also recorded 1.2% methane, which also dropped to a steady zero.

All other readings were either 0.3% or zero;

• A maximum carbon dioxide concentration of 5.4% in CP02 in the 1st round.  The third round

recorded 5.2% from this well.  All other concentrations from this well and the others recorded

less than 4.8%;

• Carbon monoxide was detected in four wells, a peak in CP01 of 140 ppm which dropped to

0ppm and CP03 and CP07 recording a steady rate of 10 ppm in the 1st round.  No

concentration was detected in the 2nd and 3rd round;

• Hydrogen sulphide was detected in CP01 in the first two rounds, recording a peak of 50 ppm

in the first round dropping to 0 ppm and a steady 12 ppm in the second round. No

concentrations were detected in the third round;

• A number of wells recorded peak flows, ranging between 2.0 and 32.7 l/hr.  All but one of

these flows were recorded where water was trapped above the monitoring well’s response

zone.  Given these flows are not representative of actual gassing conditions, they can be

discounted.  No positive steady flows occurred where the response zone was not flooded;
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• Groundwater was encountered in the upper 1 m in most monitoring wells, as shallow as 0.3 m

in CP06.

8.3 Investigation of Potential Contamination Sources

Source Potential Contaminants Exploratory Hole Used to Investigate Source

Made ground Heavy metals / metalloids

PAHs

Asbestos

Made ground was encountered in two exploratory holes within a
backfilled pond.

Natural and made
ground

Sulphates Natural ground was encountered in all exploratory holes:

Infilled ponds Ground gas Monitoring wells installed in seven boreholes and monitoring
programme is ongoing

8.4 Chemical Testing

Sixteen samples of topsoil, eight samples of shallow natural ground and two samples of made ground

were analysed for the suite of contaminants listed below.

Contaminant Type Actual Contaminants

Metals/Metalloids Arsenic, cadmium, chromium, lead, mercury, nickel, selenium, copper and zinc

pH pH

PAHs Speciated PAH

Sulphates* Water soluble sulphate, acid soluble sulphate, total sulphur

Asbestos** Fibres

*Made & natural ground only

**Topsoil and made ground only

In addition to the above testing:

• Four topsoil samples, two made ground samples and three samples of natural ground were

tested for total organic carbon (TOC);

• Eleven samples of deeper natural ground were tested for pH and a sulphates suite only;

The chemical test results are included in Appendix 4.

8.5 Assessment Criteria

Assessment criteria relating to residential with homegrown produce use have been used. Tables

detailing the relevant assessment concentrations used are included in Appendix 4.
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8.6 Chemical Test Results

8.6.1    Topsoil

TOC concentrations of 1.3 and 1.5 % were recorded, averaging 1.45% which corresponds to an

average soil organic matter (SOM) content of 2.5%. Assessment criteria derived using 2.5% SOM

have therefore been used.

None of the samples tested recorded elevated concentrations in exceedance of their respective

human health or phytotoxic assessment values, and no asbestos fibres have been detected.

8.6.2 Made Ground

TOC concentrations of 5.6 and 11% were recorded, corresponding to SOM contents of 9.6% and

18.9%. Assessment criteria derived using 6% SOM have therefore been used.

None of the samples tested recorded elevated concentrations in exceedance of their respective

human health or phytotoxic assessment values, and no asbestos fibres have been detected.

8.6.3  Natural Ground

TOC concentrations of between 0.3 and 2.2% were recorded, corresponding to an average TOC of

0.93% and an average SOM content of 1.6%. Assessment criteria derived using 1% SOM have

therefore been used.

None of the samples tested recorded elevated concentrations in exceedance of their respective

human health or phytotoxic assessment values.

8.6.4 Sulphates

In accordance with BRE Special Digest 1, the site comes under the classification of ‘greenfield ’ and

groundwater is expected to be mobile. The following table details a summary of the results:

Made Ground Range of Results Characteristic Value

Water Soluble Sulphate (mg/l) 33, 49 33

Total Sulphur (%) 0.04, 0.06 -

Total Potential Sulphate (%) 0.12, 0.18 0.12

pH 6.2, 6.4 6.2

Natural Ground - Superficials Range of Results Characteristic Value

Water Soluble Sulphate (mg/l) 9.22 to 44.4 39.8

Total Sulphur (%) <0.005 to 0.17 -

Total Potential Sulphate (%) 0.015 to 0.51 0.31
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pH 6.7 to 8.6 6.75

Natural Ground – Lias Clay Range of Results Characteristic Value

Water Soluble Sulphate (mg/l) 23.2 to 57.9 56.7

Total Sulphur (%) 0.019 to 0.039 -

Total Potential Sulphate (%) 0.057 to 0.117 0.10

pH 8.2 to 8.6 8.3

8.7 Significant Pollutant Linkages

The significant pollutant linkages identified are documented in the following table:

Source Contaminant Pathway Receptor

Pond backfill Ground gas Inhalation

Migration through
ground

Site users and visitors to the site

Site construction workers

Buildings
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9.0 RISK ASSESSMENT

9.1  Human Health: Future Site Users

Topsoil & Natural Ground

None of the samples recorded elevated concentrations.  The materials can be considered suitable for

re-use.

Landscaped areas can be completed with a minimum 100 mm topsoil growing medium.

Made Ground

No elevated concentrations were found within the made ground samples tested indicating no remedial

measures in the form of capping are considered to be required.

Should evidence of unrecorded pond backfill be encountered during construction, samples will be

required for chemical testing to ensure the above conclusion still applies.

9.2 Human Health: During Construction

Groundworkers employed during the construction phase of the development are most at risk of harm

due to them having direct contact with the affected soils. However, the contact is generally of short

duration, and all competent ground workers will be aware of the potential risks associated with the

made ground soils. Therefore, the overall risk to the health of construction workers is considered to

be low.

Normal site procedures, such as the wearing of gloves when handling soils and the washing of hands

prior to eating, should be implemented at all times, plus any additional protective measures deemed

appropriate.

9.3 Plants

No determinants were recorded to be elevated relative to their respective assessment value for

phytotoxicity.

9.4 Ground Gas

No radon protective measures are required.

Evidence of organic matter was encountered within the pond backfill material found in TP01 and

SA02A in the form of wood fragments.  Samples of this material also recorded an organic matter

content of 20%.
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To date, the two wells installed in the south of the site, CP01 and CP02 have recorded slightly elevated

methane and carbon dioxide concentrations.  CP01 was installed within the area of a known backfilled

pond however no ponds are thought to have existed near CP02.

A maximum methane concentration of 2.1% and maximum carbon dioxide concentration of 5.4% have

been recorded.  From the wells where the response zone has not been flooded, no positive flow has

been recorded.

In accordance with BS8485:2015, the following gas screening values (GSVs) can be calculated using

a flow of 0.1 l/hr which is the monitor’s detection limit.

• Methane = 0.002 l/hr

• Carbon Dioxide = 0.005 l/hr

Both of these GSVs indicate the gassing regime can be classified as Characteristic Situation 1.

It is understood that all plots will be installed with a precast concrete beam and block floor with a

minimum 150 mm ventilated void below.  Although slightly elevated concentrations have been

detected, the ventilated void below the plots is expected to be sufficient in dispersing the low volume

of ground gases which may migrate into the void. Gas monitoring is ongoing; these conclusions will

be reviewed upon completion of the gas monitoring.

In the 1st and 2nd round respectively, carbon monoxide with a steady rate of 10 ppm and hydrogen

sulphide concentrations with a steady rate of 12 ppm were detected.  These results will be reviewed

upon completion of the monitoring.

9.5 Construction Materials

Based on the pH and sulphate results, DS-2 AC-2 sulphate precautions should be assumed for

concrete that is in contact with the superficial deposits.  Since these deposits cover the site, it is

expected all below ground concrete will require this level.

The results of the chemical testing will need to be forwarded to the water company so that appropriate

water supply pipes can be selected.

9.6  Controlled Waters

The superficial deposits beneath the site are classified as a Secondary A Aquifer. According to the

Envirocheck, the nearest surface water feature is a pond, located in the south east of the site and the

site does not lie within a Groundwater Source Protection Zone.
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Given that no significant contamination was identified in the investigation, the risk to controlled waters

can be considered to be low.

Standard good site practice during the construction phase of the development must still be adhered

to in terms of surface water run-off control measures, to ensure that there is no risk to controlled

waters.

9.7 Unexpected Contamination

Should any unusual, brightly coloured, ashy, oily, fibrous or odorous material or material suspected

of containing asbestos be encountered during construction this should be brought to the attention of

the site staff and investigated.

9.8 Disposal of Material

If material needs to be removed, it should to be taken to a suitably licensed landfill or waste treatment

facility. The costs of disposal and landfill tax can be substantial. The disposal of material should

therefore be seen as a last resort with options such as treatment and reuse either on-site or off-site

considered where possible.

The category of landfill which can accept the waste (inert, non-hazardous or hazardous) would need

to be determined and will also have a significant effect on the costs. Additional testing may be required

by the landfill operator and the acceptance of material is generally at their discretion.
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Exploratory Hole Location Plan – Drawing 48888-ECE-XX-XX-DR-C-0010 P02
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P01 First Issue.

DRAWING NUMBER

SUITABLE FORSCALE AT A1

REV

REV DESCRIPTION SIG CHK DATE

St Andrew's House

23 Kingfield Road

Sheffield, S11 9AS

T: 0114 255 4554

E: mail@eastwoodce.com

eastwoodce.com

ECE PROJECT No STATUS

Initial

- ECE - - DR -- -
Project Originator Zone Level Type Role Number

48888

XX XX C 0010 P02

1:500

BONINGALE HOMES

TILSTOCK ROAD, TILSTOCK

EXPLORATORY HOLE LOCATION
PLAN

48888

JL KE 17.10.2024

Approximate position of trial pit excavated by
Eastwood Consulting Engineers on 01.10.2024.

Key:

Approximate position of soakaway completed by
Eastwood Consulting Engineers on 01.10.2024.

Approximate position of CP boreholes drilled by Eastwood
Consulting Engineers between 01.10.2024 - 08.10.2024.

Approximate position of former pond taken from historical maps.

Approximate position of mexecone probe conducted by
Eastwood Consulting Engineers on 24.10.2024.

P02
Mexecone probes added. Topsoil, made ground & water
ingress depths added. JL KE 29.11.2024

Depth to base of topsoil (m).

Depth to base of made ground (m).

Depth of water ingress (m).

0.40

1.80

W@2.20



Boningale Homes Limited
Land off Tilstock Road, Tilstock

48888-ECE-XX-XX-RP-C-0007
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12 November 2024

Appendix 2

Soakaway Logs – SA01 to SA02A and SA04

Trial Pit Logs – TP01, TP03, TP04, TP06 to TP09, TP11, TP13 to 16 and TP18

Cable Percussive Borehole Logs – CP01 to CP07

Site Investigation Photographs



Samples & In Situ Testing

Depth (m) Type Results
Depth

(m)

0.40

1.40

2.30

Level
(m AOD)

102.37

101.37

100.47

Legend



Samples & In Situ Testing

Depth (m) Type Results
Depth

(m)

0.40

1.50

2.70

Level
(m AOD)

101.96

100.86

99.66

Legend



Samples & In Situ Testing

Depth (m) Type Results
Depth

(m)

0.40

0.80

1.80

2.10

Level
(m AOD)

101.98

101.58

100.58

100.28

Legend



Samples & In Situ Testing

Depth (m) Type Results
Depth

(m)

0.40

1.30

2.00

Level
(m AOD)

104.35

103.45

102.75

Legend



Samples & In Situ Testing

Depth (m) Type Results
Depth

(m)

0.50

1.00

1.90

2.10

2.40

Level
(m AOD)

102.60

102.10

101.20

101.00

100.70

Legend



Samples & In Situ Testing

Depth (m) Type Results
Depth

(m)

0.25

1.00

1.50

2.90

3.30

3.80

Level
(m AOD)

105.15

104.40

103.90

102.50

102.10

101.60

Legend



Samples & In Situ Testing

Depth (m) Type Results
Depth

(m)

0.20

2.40

Level
(m AOD)

104.74

102.54

Legend



Samples & In Situ Testing

Depth (m) Type Results
Depth

(m)

0.20

2.60

3.40

3.60

Level
(m AOD)

105.71

103.31

102.51

102.31

Legend



Samples & In Situ Testing

Depth (m) Type Results
Depth

(m)

0.30

1.00

1.90

2.30

3.50

Level
(m AOD)

105.48

104.78

103.88

103.48

102.28

Legend



Samples & In Situ Testing

Depth (m) Type Results
Depth

(m)

0.60

2.10

3.80

Level
(m AOD)

104.70

103.20

101.50

Legend



Samples & In Situ Testing

Depth (m) Type Results
Depth

(m)

0.25

1.60

2.40

3.60

3.80

Level
(m AOD)

104.95

103.60

102.80

101.60

101.40

Legend



Samples & In Situ Testing

Depth (m) Type Results
Depth

(m)

0.40

1.20

1.40

2.30

Level
(m AOD)

104.72

103.92

103.72

102.82

Legend



Samples & In Situ Testing

Depth (m) Type Results
Depth

(m)

0.60

2.20

Level
(m AOD)

105.48

103.88

Legend



Samples & In Situ Testing

Depth (m) Type Results
Depth

(m)

0.35

1.60

2.40

Level
(m AOD)

104.66

103.41

102.61

Legend



Samples & In Situ Testing

Depth (m) Type Results
Depth

(m)

0.80

2.60

Level
(m AOD)

105.35

103.55

Legend



Samples & In Situ Testing

Depth (m) Type Results
Depth

(m)

0.60

1.30

2.60

Level
(m AOD)

104.97

104.27

102.97

Legend



Samples & In Situ Testing

Depth (m) Type Results
Depth

(m)

0.40

0.60

2.20

2.60

Level
(m AOD)

105.37

105.17

103.57

103.17

Legend
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LAND OFF TILSTOCK ROAD, TILSTOCK

BONINGALE HOMES LIMITED

SITE INVESTIGATION PHOTOS

Overview of the site taken from the Northeast of the site facing south
west

Photo taken from the northeast of the site facing east, showing the
adjacent pond crossing over the site boundary

Prepared LF Checked Job No. 48888 Date 01/10/2024 Photograph No. 1 & 2



LAND OFF TILSTOCK ROAD, TILSTOCK

BONINGALE HOMES LIMITED

SITE INVESTIGATION PHOTOS

Photo showing the entrance in the southeast of the field from the
adjacent fields Photo from the centre of the site facing the west boundary

Prepared LF Checked Job No. 48888 Date 01/10/2024 Photograph No. 3 & 4



LAND OFF TILSTOCK ROAD, TILSTOCK

BONINGALE HOMES LIMITED

SITE INVESTIGATION PHOTOS

Photo from the centre of the site facing to the south of the site showing
surface water SA01

Prepared LF Checked Job No. 48888 Date 01/10/2024 Photograph No. 5 & 6



LAND OFF TILSTOCK ROAD, TILSTOCK

BONINGALE HOMES LIMITED

SITE INVESTIGATION PHOTOS

SA02:  Showing water ingress SA02 Arisings

Prepared LF Checked Job No. 48888 Date 01/10/2024 Photograph No. 7 & 8



LAND OFF TILSTOCK ROAD, TILSTOCK

BONINGALE HOMES LIMITED

SITE INVESTIGATION PHOTOS

SA02A: Showing water ingress SA02A Arisings: Showing a dark brown to black clay with patches of red
clay. (Possible pond backfill).

Prepared LF Checked Job No. 48888 Date 01/10/2024 Photograph No. 9 & 10



LAND OFF TILSTOCK ROAD, TILSTOCK

BONINGALE HOMES LIMITED

SITE INVESTIGATION PHOTOS

SA04: Showing water ingress and running sand SA04 Arisings

Prepared LF Checked Job No. 48888 Date 01/10/2024 Photograph No. 11 & 12



LAND OFF TILSTOCK ROAD, TILSTOCK

BONINGALE HOMES LIMITED

SITE INVESTIGATION PHOTOS

TP01: Showing a dark brown to black soft clay at the base (possible
pond backfill) and water ingress.

TP01 Arisings: Showing dark brown to black soft clay (possible pond
backfill).

Prepared LF Checked Job No. 48888 Date 01/10/2024 Photograph No. 13 & 14



LAND OFF TILSTOCK ROAD, TILSTOCK

BONINGALE HOMES LIMITED

SITE INVESTIGATION PHOTOS

TP03 TP04: Showing side wall collapse and water ingress.

Prepared LF Checked Job No. 48888 Date 01/10/2024 Photograph No. 15 & 16



LAND OFF TILSTOCK ROAD, TILSTOCK

BONINGALE HOMES LIMITED

SITE INVESTIGATION PHOTOS

TP06: Showing side wall collapse TP07: Showing water ingress and running sand

Prepared LF Checked Job No. 48888 Date 01/10/2024 Photograph No. 17 & 18



LAND OFF TILSTOCK ROAD, TILSTOCK

BONINGALE HOMES LIMITED

SITE INVESTIGATION PHOTOS

TP08: Showing water ingress TP09: Showing water ingress

Prepared LF Checked Job No. 48888 Date 01/10/2024 Photograph No. 19 & 20



LAND OFF TILSTOCK ROAD, TILSTOCK

BONINGALE HOMES LIMITED

SITE INVESTIGATION PHOTOS

TP11: Showing water ingress and running sand TP13: Showing side wall collapse

Prepared LF Checked Job No. 48888 Date 01/10/2024 Photograph No. 21 & 22



LAND OFF TILSTOCK ROAD, TILSTOCK

BONINGALE HOMES LIMITED

SITE INVESTIGATION PHOTOS

TP14 TP15: Showing water ingress and partial side wall collapse

Prepared LF Checked Job No. 48888 Date 01/10/2024 Photograph No. 23 & 24



LAND OFF TILSTOCK ROAD, TILSTOCK

BONINGALE HOMES LIMITED

SITE INVESTIGATION PHOTOS

TP16 TP18

Prepared LF Checked Job No. 48888 Date 01/10/2024 Photograph No. 25 & 26



LAND OFF TILSTOCK ROAD, TILSTOCK

BONINGALE HOMES LIMITED

SITE INVESTIGATION PHOTOS

CP05 – Recovered samples CP03 – Recovered samples

Prepared LF Checked Job No. 48888 Date 01/10/2024 Photograph No. 27 & 28



Boningale Homes Limited
Land off Tilstock Road, Tilstock

48888-ECE-XX-XX-RP-C-0007

KE/DJ/LF

Phase 2 Site Investigation

Appendix

12 November 2024

Appendix 3

Geotechnical Test Results – PSL Report 24/8061

Mexecone Probe Test Results – MP01 to MP11

Infiltration Rate Calculations



5 – 7 Hexthorpe Road,
Hexthorpe,
Doncaster,
DN4 0AR
Tel: 01302 768098
Email: rberriman@prosoils.co.uk

awatkins@prosoils.co.uk

A copy of the Laboratory Schedule of accredited tests as issued by UKAS is attached to this report. This certificate is
issued in accordance with the accreditation requirements of the United Kingdom Accreditation Service. The results

reported herein relate only to the material supplied to the laboratory. This certificate shall not be reproduced other than in
full, without the prior written approval of the laboratory.

Checked and Approved Signatories:

A Watkins                                  R Berriman                                       S Royle
(Managing Director)                   (Associate Director)                      (Laboratory Manager)

L Knight S Eyre T Watkins
(Assistant Laboratory Manager) (Senior Technical Coordinator)              (Senior Technician)

Page 1 of

LABORATORY
REPORT

Contract Number: PSL24/8061

Report Date:   19 November 2024

Client’s Reference: 48888

Client Name:  Eastwood Consulting Engineers
St Andrews House
23 Kingfield Road
Sheffield
S11 9AS

For the attention of: Louise Flynn

Contract Title:  Land off Tilstock Road, Tilstock

Date Received: 4/11/2024
Date Commenced:  4/11/2024
Date Completed:         19/11/2024

Notes: Opinions and Interpretations are outside the UKAS Accreditation
* Denotes test not included in laboratory scope of accreditation
$ Denotes test carried out by approved contract



SA02A D 2.00 Reddish brown slightly clayey SAND & GRAVEL.

TP03 D 1.10 Reddish brown sandy slightly gravelly CLAY.

TP06 D 1.40 Reddish brown sandy slightly gravelly CLAY.

TP09 D 1.70 Reddish brown sandy slightly gravelly CLAY.

TP11 D 1.20 Reddish brown sandy slightly gravelly CLAY.

TP14 D 1.40 Reddish brown sandy slightly gravelly CLAY.

CP06 B 0.50 Reddish brown sandy slightly gravelly CLAY.

CP03 B 0.50 Reddish brown clayey slightly gravelly SAND.

CP07 B 0.50 Reddish brown sandy slightly gravelly CLAY.

SUMMARY OF LABORATORY SOIL DESCRIPTIONS

Description of SampleHole Number
Sample
Number

Top
Depth

m

Base
Depth

m

Sample
Type

Land off Tilstock Road, Tilstock

Contract No:

PSL24/8061

Client Ref:

PSLRF011                                          Issue No.1                                  Approved by: L Pavey                                       03/01/2022

48888



SA02A D 2.00 15.0 NP

TP03 D 1.10 14.9 29 15 14 94

TP06 D 1.40 15.0 27 14 13 93

TP09 D 1.70 18.4 29 15 14 94

TP11 D 1.20 18.5 24 14 10 81

TP14 D 1.40 17.6 27 14 13 96

Water Content - BS 1377 - Part 2 : 2022 : Clause 4 in accordance with BS EN ISO 17892 - 1 : 2014 + A1 : 2022
Linear Shrinkage - BS 1377 - Part 2 : 2022 : Clause 7
Particle Density (Gas Jar method) - BS 1377 - Part 2 : 2022 : Clause 9
Liquid, Plastic Limit & Plasticity Index - BS 1377 - Part 2 : 2022 : Clause 5 & 6 in accordance with BS EN ISO 17892 - 12 : 2018 + A2 : 2022

48888

Liquid
Limit

%

Plastic
Limit

%

Plasticity
Index

%

Passing
0.425mm

%

Low Plasticity CIL

Low Plasticity CIL

Low Plasticity CIL

Low Plasticity CIL

Low Plasticity CIL

SYMBOLS : NP = Non Plastic

SUMMARY OF SOIL CLASSIFICATION TESTS

Hole Number

BS 1377 - Part 2 : 2022 in accordance with BS EN ISO 17892 (as below)

Remarks
Sample
Number

Sample
Type

Top
Depth

m

Base
Depth

m

Water
Content

%

Linear
Shrinkage

Particle
Density

Mg/m3

PSLRF090                               Issue No.1                                     Approved By: L Pavey                                  03/01/2023

Land off Tilstock Road, Tilstock

Contract No:

PSL24/8061

Client Ref:



PSLRF090                               Issue No.1                                     Approved By: L Pavey                                  03/01/2023

Land off Tilstock Road, Tilstock

Contract No:

PSL24/8061

Client Ref:

PLASTICITY CHART
BS EN ISO 14688-2:2017 Clause 4.4
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Hole Number: CP06 Top Depth (m): 0.50

Sample Number: Base Depth (m):

Sample Type: B

Water Content: 15.5 Surcharge Kg: 4.00 Sample Top 16.1 Sample Top 0.2

Bulk Density Mg/m3: 2.13 Soaking Time hrs 96 Sample Bottom 15.7 Sample Bottom 0.3

Dry Density Mg/m3: 1.84 Swelling mm: 0.00

4

Contract No:
PSL24/8061
Client Ref:

48888
PSLRF002a                         Issue 1.0             Approved by S.Royle             07/06/2024

Percentage retained on 20mm BS test sieve:

Initial Sample Conditions Sample Preparation

Compaction Conditions 2.5kg

Remarks : See Summary of Soil Descriptions.

CALIFORNIA BEARING RATIO (CBR)
BS 1377 - Part 2 : Clause 15 : 2022

C.B.R. Value %Final Water Content %

Land off Tilstock Road, Tilstock
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Hole Number: CP03 Top Depth (m): 0.50

Sample Number: Base Depth (m):

Sample Type: B

Water Content: 15.7 Surcharge Kg: 4.00 Sample Top 16.2 Sample Top 0.2

Bulk Density Mg/m3: 2.06 Soaking Time hrs 96 Sample Bottom 16.0 Sample Bottom 0.2

Dry Density Mg/m3: 1.78 Swelling mm: 0.00

0

Contract No:
PSL24/8061
Client Ref:

48888

CALIFORNIA BEARING RATIO (CBR)
BS 1377 - Part 2 : Clause 15 : 2022

C.B.R. Value %Final Water Content %

Land off Tilstock Road, Tilstock

PSLRF002a                         Issue 1.0             Approved by S.Royle             07/06/2024

Percentage retained on 20mm BS test sieve:

Initial Sample Conditions Sample Preparation

Compaction Conditions 2.5kg

Remarks : See Summary of Soil Descriptions.
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Hole Number: CP07 Top Depth (m): 0.50

Sample Number: Base Depth (m):

Sample Type: B

Water Content: 16.1 Surcharge Kg: 4.00 Sample Top 16.3 Sample Top 0.3

Bulk Density Mg/m3: 2.13 Soaking Time hrs 96 Sample Bottom 16.2 Sample Bottom 0.4

Dry Density Mg/m3: 1.83 Swelling mm: 0.10

0

Contract No:
PSL24/8061
Client Ref:

48888

CALIFORNIA BEARING RATIO (CBR)
BS 1377 - Part 2 : Clause 15 : 2022

C.B.R. Value %Final Water Content %

Land off Tilstock Road, Tilstock

PSLRF002a                         Issue 1.0             Approved by S.Royle             07/06/2024

Percentage retained on 20mm BS test sieve:

Initial Sample Conditions Sample Preparation

Compaction Conditions 2.5kg

Remarks : See Summary of Soil Descriptions.
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48888 Land off Tilstock Road, Tilstock – Summary of Mexecone Probe CBR Results

MP01
Mexecone Probe CBR Results (%)

Start Depth
(m bgl)

Depth (mm) Test 1 Test 2 Test 3

GL

Base of Cone
375 1.5 1.5 1
450 3 2 1
525 2 1.75 1
600 7* 4* 5*

Test Average 2.16 1.36 1.00
Overall Average 1.5

* - Probe felt to be pushing past gravel during this test segment. Value discounted for calculation of average.

* - Probe felt to be pushing past gravel during this test segment. Value discounted for calculation of average.

MP03
Mexecone Probe CBR Results (%)

Start Depth
(m bgl)

Depth (mm) Test 1 Test 2 Test 3

GL

Base of Cone
375 4* 4* 2
450 3.5 2.5 2.5
525 5* 3 3
600 6* 5* 3

Test Average 3.50 2.75 3.50
Overall Average 3.25

* - Probe felt to be pushing past gravel during this test segment. Value discounted for calculation of average.

MP04
Mexecone Probe CBR Results (%)

Start Depth
(m bgl)

Depth (mm) Test 1 Test 2 Test 3

GL

Base of Cone
300 2.25 2 3.5
375 4.5* 1.5 3.5
450 5.5* 1.5 4
525 2.25 1.75 3.5
600 6* 6.5* 6.5*

Test Average 2.25 1.69 3.63
Overall Average 2.52

* - Probe felt to be pushing past gravel during this test segment. Value discounted for calculation of average.

MP02
Mexecone Probe CBR Results (%)

Start Depth
(m bgl)

Depth (mm) Test 1 Test 2 Test 3

GL

Base of Cone
375 2.5 1.5 1.5
450 2 2 3
525 4* 2 3
600 3 4* 2

Test Average 2.50 1.83 2.38
Overall Average 2.24



MP05
Mexecone Probe CBR Results (%)

Start Depth
(m bgl)

Depth (mm) Test 1 Test 2 Test 3

GL

Base of Cone
525 2 3 1
600 1.5 2 1.5

Test Average 1.75 2.50 1.25
Overall Average 1.83

MP06
Mexecone Probe CBR Results (%)

Start Depth
(m bgl)

Depth (mm) Test 1 Test 2 Test 3

GL

Base of Cone
450 12* 1.5 3
525 6* 4
600 6.5* 5

Test Average N/A 1.5 4
Overall Average 2.75

* - Probe felt to be pushing past gravel during this test segment. Value discounted for calculation of average.

MP07
Mexecone Probe CBR Results (%)

Start Depth
(m bgl)

Depth (mm) Test 1 Test 2 Test 3

GL

Base of Cone
525 2 3 1
600 2 2 5*

Test Average 2.00 2.50 1.00
Overall Average 1.83

MP08
Mexecone Probe CBR Results (%)

Start Depth
(m bgl)

Depth (mm) Test 1 Test 2 Test 3

GL

Base of Cone
525 3 3 2
600 3 2 3

Test Average 3.00 2.50 2.50
Overall Average 2.67

MP09
Mexecone Probe CBR Results (%)

Start Depth
(m bgl)

Depth (mm) Test 1 Test 2 Test 3

GL

Base of Cone
600 1 2

Test Average 1.00 N/A 2.00
Overall Average 1.50



MP10
Mexecone Probe CBR Results (%)

Start Depth
(m bgl)

Depth (mm) Test 1 Test 2 Test 3

GL

Base of Cone
525 4 2
600 5 6*

Test Average 4.5 N/A 2
Overall Average 3.25

* - Probe felt to be pushing past gravel during this test segment. Value discounted for calculation of average.

MP11
Mexecone Probe CBR Results (%)

Start Depth
(m bgl)

Depth (mm) Test 1 Test 2 Test 3

GL

Base of Cone
450 2 2 2.5
525 6.5* 2 3
600 10* 10* 12*

Test Average 2 2 2.75
Overall Average 2.23

* - Probe felt to be pushing past gravel during this test segment. Value discounted for calculation of average.



Infiltration Test Results and Calculation of Infiltration Rates
Site:

Client:

SA01

1900

650

2300

1.235

31

1220

Depth to
Water

Duration
Depth to
Water

Duration
Depth to
Water

Duration

Day Time (mm bgl) Minutes Day Time (mm bgl) Minutes Day Time (mm bgl) Minutes

01/10/2024 10:18 1220 0

01/10/2024 10:30 1220 12

01/10/2024 10:34 1220 16

01/10/2024 10:36 1220 18

01/10/2024 10:38 1220 20

01/10/2024 10:42 1220 24

01/10/2024 10:48 1220 30

01/10/2024 10:53 1220 35

01/10/2024 11:00 1220 42

01/10/2024 11:10 1220 52

01/10/2024 11:40 1220 82

01/10/2024 12:40 1220 142

01/10/2024 14:28 1150 250

01/10/2024 15:17 1170 299

01/10/2024 16:00 1220 342

1220 342

1490

2030

N/A

N/A

1.3338

0.6669

3.989

N/A

N/A

N/A

Tilstock Road, Tilstock

Boningale Homes Ltd

Test Reference:

Test 1 Test 2 Test 3

Pit Dimensions Pit Dimensions Pit Dimensions

Trial pit length (mm) Trial pit length (mm) Trial pit length (mm)

Trial pit width (mm) Trial pit width (mm) Trial pit width (mm)

Trial pit depth (mm) Trial pit depth (mm) Trial pit depth (mm)

Plan area (m2) Plan area (m2) Plan area (m2)

Time to discharge water (s) Time to discharge water (s) Time to discharge water (s)

Depth to water at start of test (mm) Depth to water at start of test (mm) Depth to water at start of test (mm)

Time to soakaway Time to soakaway Time to soakaway

Time Time Time

Final depth

75% Effective depth (mm) 75% Effective depth (mm) 75% Effective depth (mm)

25% Effective depth (mm) 25% Effective depth (mm) 25% Effective depth (mm)

Time at 75% effective depth - tp75 (min) Time at 75% effective depth - tp75 (min) Time at 75% effective depth - tp75 (min)

Time at 25 % effective depth - tp25 (min) Time at 25 % effective depth - tp25 (min) Time at 25 % effective depth - tp25 (min)

Effective Storage volume of water (m3) Effective Storage volume of water (m3) Effective Storage volume of water (m3)

Vp75-25 (m3) Vp75-25 (m3) Vp75-25 (m3)

Internal surface area - ap50 (m2) Internal surface area - ap50 (m2) Internal surface area - ap50 (m2)

tp75-25 (sec) tp75-25 (sec) tp75-25 (sec)

BR365 Soil Infiltration Rate BR365 Soil Infiltration Rate (f) BR365 Soil Infiltration Rate (f)

Average Soil Infiltration Rate Average Soil Infiltration Rate Average Soil Infiltration Rate

Testing completed by LF

Date 01/10/2024

Calculation completed by CAW

Date 02/10/2024

Calculation checked by DJ

Date 06/11/2024

1000

1050
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1150
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1300

0 50 100 150 200 250 300 350
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ep

th
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m
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Infiltration Test Results and Calculation of Infiltration Rates
Site:

Client:

SA02

2100

650

2700

1.365

22

1500

Depth to
Water

Duration
Depth to
Water

Duration
Depth to
Water

Duration

Day Time (mm bgl) Minutes Day Time (mm bgl) Minutes Day Time (mm bgl) Minutes

01/10/2024 11:25 1500 0

01/10/2024 11:27 1500 2

01/10/2024 11:29 1500 4

01/10/2024 11:33 1500 8

01/10/2024 11:35 1500 10

01/10/2024 11:40 1520 15

1520 15

1800

2400

N/A

N/A

1.638

0.819

4.665

N/A

N/A

3.8E-06

Tilstock Road, Tilstock

Boningale Homes Ltd

Test Reference:

Test 1 Test 2 Test 3

Pit Dimensions Pit Dimensions Pit Dimensions

Trial pit length (mm) Trial pit length (mm) Trial pit length (mm)

Trial pit width (mm) Trial pit width (mm) Trial pit width (mm)

Trial pit depth (mm) Trial pit depth (mm) Trial pit depth (mm)

Plan area (m2) Plan area (m2) Plan area (m2)

Time to discharge water (s) Time to discharge water (s) Time to discharge water (s)

Depth to water at start of test (mm) Depth to water at start of test (mm) Depth to water at start of test (mm)

Time to soakaway Time to soakaway Time to soakaway

Time Time Time

Final depth

75% Effective depth (mm) 75% Effective depth (mm) 75% Effective depth (mm)

25% Effective depth (mm) 25% Effective depth (mm) 25% Effective depth (mm)

Time at 75% effective depth - tp75 (min) Time at 75% effective depth - tp75 (min) Time at 75% effective depth - tp75 (min)

Time at 25 % effective depth - tp25 (min) Time at 25 % effective depth - tp25 (min) Time at 25 % effective depth - tp25 (min)

Effective Storage volume of water (m3) Effective Storage volume of water (m3) Effective Storage volume of water (m3)

Vp75-25 (m3) Vp75-25 (m3) Vp75-25 (m3)

Internal surface area - ap50 (m2) Internal surface area - ap50 (m2) Internal surface area - ap50 (m2)

tp75-25 (sec) tp75-25 (sec) tp75-25 (sec)

BR365 Soil Infiltration Rate BR365 Soil Infiltration Rate (f) BR365 Soil Infiltration Rate (f)

Average Soil Infiltration Rate Average Soil Infiltration Rate Average Soil Infiltration Rate

Testing completed by LF

Date 01/10/2024

Calculation completed by CAW

Date 02/10/2024

Calculation checked by DJ

Date 06/11/2024
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Infiltration Test Results and Calculation of Infiltration Rates
Site:

Client:

SA04

1800

650

2000

1.17

22

1200

Depth to
Water

Duration
Depth to
Water

Duration
Depth to
Water

Duration

Day Time (mm bgl) Minutes Day Time (mm bgl) Minutes Day Time (mm bgl) Minutes

01/10/2024 12:58 1200 0

01/10/2024 13:00 1220 2

01/10/2024 13:02 1210 4

01/10/2024 13:04 1210 6

01/10/2024 13:06 1210 8

01/10/2024 13:08 1210 10

01/10/2024 13:13 1200 15

01/10/2024 13:18 1200 20

01/10/2024 14:20 1100 82

01/10/2024 15:21 1100 143

01/10/2024 15:57 1030 179

1030 179

1400

1800

N/A

N/A

0.936

0.468

3.13

N/A

N/A

N/A

Date 02/10/2024

Calculation checked by DJ

Date 06/11/2024

Testing completed by LF

Date 01/10/2024

Calculation completed by CAW

BR365 Soil Infiltration Rate BR365 Soil Infiltration Rate (f) BR365 Soil Infiltration Rate (f)

Average Soil Infiltration Rate Average Soil Infiltration Rate Average Soil Infiltration Rate

Internal surface area - ap50 (m2) Internal surface area - ap50 (m2) Internal surface area - ap50 (m2)

tp75-25 (sec) tp75-25 (sec) tp75-25 (sec)

Effective Storage volume of water (m3) Effective Storage volume of water (m3) Effective Storage volume of water (m3)

Vp75-25 (m3) Vp75-25 (m3) Vp75-25 (m3)

Time at 75% effective depth - tp75 (min) Time at 75% effective depth - tp75 (min) Time at 75% effective depth - tp75 (min)

Time at 25 % effective depth - tp25 (min) Time at 25 % effective depth - tp25 (min) Time at 25 % effective depth - tp25 (min)

75% Effective depth (mm) 75% Effective depth (mm) 75% Effective depth (mm)

25% Effective depth (mm) 25% Effective depth (mm) 25% Effective depth (mm)

Time Time Time

Final depth

Depth to water at start of test (mm) Depth to water at start of test (mm) Depth to water at start of test (mm)

Time to soakaway Time to soakaway Time to soakaway

Plan area (m2) Plan area (m2) Plan area (m2)

Time to discharge water (s) Time to discharge water (s) Time to discharge water (s)

Trial pit width (mm) Trial pit width (mm) Trial pit width (mm)

Trial pit depth (mm) Trial pit depth (mm) Trial pit depth (mm)

Pit Dimensions Pit Dimensions Pit Dimensions

Trial pit length (mm) Trial pit length (mm) Trial pit length (mm)

Tilstock Road, Tilstock

Boningale Homes Ltd

Test Reference:

Test 1 Test 2 Test 3
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Boningale Homes Limited
Land off Tilstock Road, Tilstock

48888-ECE-XX-XX-RP-C-0007

KE/DJ/LF

Phase 2 Site Investigation

Appendix

12 November 2024

Appendix 4

Chemical Test Results - i2 Analytical Reports 24-045716-2 & 24-051219-1

Table of Assessment Values – Residential with Homegrown Produce



t: 01923 225404
f: 01923 237404

e: e:

TOC added to sample 337701 as per client's request.

Project / Site name: Samples received on: 03/10/2024

Your job number: 48888 Samples instructed on/ 03/10/2024
Analysis started on:

Your order number: Analysis completed by: 22/10/2024

Report Issue Number: 2 Report issued on: 26/10/2024

Samples Analysed:

Signed:

Key Account Manager
For & on behalf of i2 Analytical Ltd.

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41-711 Ruda Śląska, Poland.

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting

Excel copies of reports are only valid when accompanied by this PDF certificate.

Eastwood Consulting Engineers i2 Analytical Ltd.
7 Woodshots Meadow,
Croxley Green
Business Park,
Watford,
Herts,
WD18 8YS

Louise.Flynn@eastwoodce.com reception@i2analytical.com

Any assessments of compliance with specifications are based on actual analytical results with no contribution from uncertainty of measurement.
Application of uncertainty of measurement would provide a range within which the true result lies.
An estimate of measurement uncertainty can be provided on request.

Replaces Analytical Report Number: 24-045716, issue no. 1
Additional analysis undertaken.

Land off Tilstock Road, Tilstock

Analytical Report Number : 24-045716

26 soil samples

Rachel Chappell

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report relate only to the sample(s) submitted for testing.

Iss No 24-045716-2-Land off Tilstock Road Tilstock 48888_FR.xlsm
Page 1 of 16



Analytical Report Number: 24-045716

Project / Site name: Land off Tilstock Road, Tilstock

Lab Sample Number 337683 337684 337685 337686 337687

Sample Reference SA01 SA02 SA02A TP01 SA04

Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied

Depth (m) 0.20 0.20 0.20 0.20 0.20

Date Sampled 01/10/2024 01/10/2024 01/10/2024 01/10/2024 01/10/2024

Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

Analytical Parameter
(Soil Analysis)

U
n

its

T
e

st Lim
it o

f
d

e
te

ctio
n

T
e

st A
ccre

d
ita

tio
n

S
ta
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s

Stone Content % 0.1 NONE < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

Moisture Content % 0.01 NONE 16 14 17 16 18

Total mass of sample received kg 0.1 NONE 0.9 1.1 1.2 1.1 1.2

Asbestos

Asbestos in Soil Detected/Not Detected Type N/A ISO 17025 Not-detected Not-detected Not-detected Not-detected Not-detected

Asbestos Analyst ID N/A N/A N/A MJN MJN MJN SPU SPU

General Inorganics

pH (L099) pH Units N/A MCERTS 6.7 7 6.3 6.1 6.9

Total Sulphate as SO₄ % 0.005 MCERTS - - - - -
Water Soluble Sulphate as SO₄ 16hr extraction (2:1) mg/kg 2.5 MCERTS - - - - -
Water Soluble SO₄ 16hr extraction (2:1 Leachate
Equivalent) g/l 0.00125 MCERTS - - - - -

Water Soluble SO₄ 16hr extraction (2:1 Leachate
Equivalent) mg/l 1.25 MCERTS - - - - -

Total Sulphur mg/kg 50 MCERTS - - - - -

Total Sulphur % 0.005 MCERTS - - - - -

Organic Matter % 0.1 MCERTS - - - - -

Total Organic Carbon (TOC) - Automated % 0.1 MCERTS - - 1.5 1.5 -

Total Organic Carbon (TOC) – Manual % 0.1 MCERTS - - - - -

Speciated PAHs

Naphthalene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Acenaphthylene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Acenaphthene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Fluorene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Phenanthrene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Fluoranthene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Benzo(a)anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Chrysene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Benzo(b)fluoranthene mg/kg 0.05 ISO 17025 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Benzo(k)fluoranthene mg/kg 0.05 ISO 17025 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Benzo(a)pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Dibenz(a,h)anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Benzo(ghi)perylene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Total PAH

Speciated Total EPA-16 PAHs mg/kg 0.8 ISO 17025 < 0.80 < 0.80 < 0.80 < 0.80 < 0.80

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report relate only to the sample(s) submitted for testing.

Iss No 24-045716-2-Land off Tilstock Road Tilstock 48888_FR.xlsm
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Analytical Report Number: 24-045716

Project / Site name: Land off Tilstock Road, Tilstock

Lab Sample Number 337683 337684 337685 337686 337687

Sample Reference SA01 SA02 SA02A TP01 SA04

Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied

Depth (m) 0.20 0.20 0.20 0.20 0.20

Date Sampled 01/10/2024 01/10/2024 01/10/2024 01/10/2024 01/10/2024

Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

Analytical Parameter
(Soil Analysis)

U
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d
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n
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Heavy Metals / Metalloids

Arsenic (aqua regia extractable) mg/kg 1 MCERTS 4.5 4.5 3.8 3.5 5

Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS < 0.2 < 0.2 < 0.2 < 0.2 < 0.2

Chromium (hexavalent) mg/kg 1.8 MCERTS < 1.8 < 1.8 < 1.8 < 1.8 < 1.8

Chromium (aqua regia extractable) mg/kg 1 MCERTS 10 15 13 12 16

Copper (aqua regia extractable) mg/kg 1 MCERTS 13 11 12 11 17

Lead (aqua regia extractable) mg/kg 1 MCERTS 27 23 23 21 22

Mercury (aqua regia extractable) mg/kg 0.3 MCERTS < 0.3 < 0.3 < 0.3 < 0.3 < 0.3

Nickel (aqua regia extractable) mg/kg 1 MCERTS 7.1 9.5 8.4 7.1 9.3

Selenium (aqua regia extractable) mg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Zinc (aqua regia extractable) mg/kg 1 MCERTS 36 37 33 32 45

U/S = Unsuitable Sample I/S = Insufficient Sample ND = Not detected

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report relate only to the sample(s) submitted for testing.

Iss No 24-045716-2-Land off Tilstock Road Tilstock 48888_FR.xlsm
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Analytical Report Number: 24-045716

Project / Site name: Land off Tilstock Road, Tilstock

Lab Sample Number

Sample Reference

Sample Number

Depth (m)

Date Sampled

Time Taken

Analytical Parameter
(Soil Analysis)

U
n

its

T
e

st Lim
it o

f
d

e
te

ctio
n
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e

st A
ccre

d
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tio
n

S
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Stone Content % 0.1 NONE

Moisture Content % 0.01 NONE

Total mass of sample received kg 0.1 NONE

Asbestos

Asbestos in Soil Detected/Not Detected Type N/A ISO 17025

Asbestos Analyst ID N/A N/A N/A

General Inorganics

pH (L099) pH Units N/A MCERTS

Total Sulphate as SO₄ % 0.005 MCERTS

Water Soluble Sulphate as SO₄ 16hr extraction (2:1) mg/kg 2.5 MCERTS

Water Soluble SO₄ 16hr extraction (2:1 Leachate
Equivalent) g/l 0.00125 MCERTS

Water Soluble SO₄ 16hr extraction (2:1 Leachate
Equivalent) mg/l 1.25 MCERTS

Total Sulphur mg/kg 50 MCERTS

Total Sulphur % 0.005 MCERTS

Organic Matter % 0.1 MCERTS

Total Organic Carbon (TOC) - Automated % 0.1 MCERTS

Total Organic Carbon (TOC) – Manual % 0.1 MCERTS

Speciated PAHs

Naphthalene mg/kg 0.05 MCERTS

Acenaphthylene mg/kg 0.05 MCERTS

Acenaphthene mg/kg 0.05 MCERTS

Fluorene mg/kg 0.05 MCERTS

Phenanthrene mg/kg 0.05 MCERTS

Anthracene mg/kg 0.05 MCERTS

Fluoranthene mg/kg 0.05 MCERTS

Pyrene mg/kg 0.05 MCERTS

Benzo(a)anthracene mg/kg 0.05 MCERTS

Chrysene mg/kg 0.05 MCERTS

Benzo(b)fluoranthene mg/kg 0.05 ISO 17025

Benzo(k)fluoranthene mg/kg 0.05 ISO 17025

Benzo(a)pyrene mg/kg 0.05 MCERTS

Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS

Dibenz(a,h)anthracene mg/kg 0.05 MCERTS

Benzo(ghi)perylene mg/kg 0.05 MCERTS

Total PAH

Speciated Total EPA-16 PAHs mg/kg 0.8 ISO 17025

337688 337689 337690 337691 337692

TP03 TP04 TP06 TP07 TP08

None Supplied None Supplied None Supplied None Supplied None Supplied

0.20 0.20 0.10 0.20 0.10

01/10/2024 01/10/2024 01/10/2024 01/10/2024 01/10/2024

None Supplied None Supplied None Supplied None Supplied None Supplied

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1

17 15 15 15 16

0.6 1.2 0.7 0.8 0.7

Not-detected Not-detected Not-detected Not-detected Not-detected

SPU SPU SPU SPU SPU

6.1 6.3 6.5 7.3 6.3

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 0.06 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

0.16 < 0.05 0.09 0.32 0.1

0.16 < 0.05 0.1 0.36 0.11

0.09 < 0.05 < 0.05 0.26 0.07

0.11 < 0.05 < 0.05 0.28 0.06

0.22 < 0.05 < 0.05 0.46 < 0.05

< 0.05 < 0.05 < 0.05 0.2 < 0.05

0.13 < 0.05 < 0.05 0.36 < 0.05

0.08 < 0.05 < 0.05 0.21 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

0.1 < 0.05 < 0.05 0.24 < 0.05

1.06 < 0.80 < 0.80 2.75 < 0.80

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report relate only to the sample(s) submitted for testing.
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Analytical Report Number: 24-045716

Project / Site name: Land off Tilstock Road, Tilstock

Lab Sample Number

Sample Reference

Sample Number

Depth (m)

Date Sampled

Time Taken

Analytical Parameter
(Soil Analysis)
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d
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n
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Heavy Metals / Metalloids

Arsenic (aqua regia extractable) mg/kg 1 MCERTS

Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS

Chromium (hexavalent) mg/kg 1.8 MCERTS

Chromium (aqua regia extractable) mg/kg 1 MCERTS

Copper (aqua regia extractable) mg/kg 1 MCERTS

Lead (aqua regia extractable) mg/kg 1 MCERTS

Mercury (aqua regia extractable) mg/kg 0.3 MCERTS

Nickel (aqua regia extractable) mg/kg 1 MCERTS

Selenium (aqua regia extractable) mg/kg 1 MCERTS

Zinc (aqua regia extractable) mg/kg 1 MCERTS

U/S = Unsuitable Sample I/S = Insufficient Sample ND = Not detected

337688 337689 337690 337691 337692

TP03 TP04 TP06 TP07 TP08

None Supplied None Supplied None Supplied None Supplied None Supplied

0.20 0.20 0.10 0.20 0.10

01/10/2024 01/10/2024 01/10/2024 01/10/2024 01/10/2024

None Supplied None Supplied None Supplied None Supplied None Supplied

4.6 4.9 4.8 7.1 4

< 0.2 < 0.2 < 0.2 < 0.2 < 0.2

< 1.8 < 1.8 < 1.8 < 1.8 < 1.8

12 12 13 18 11

16 12 12 24 12

29 23 24 41 23

< 0.3 < 0.3 < 0.3 < 0.3 < 0.3

8.5 8 8.6 13 7.2

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0

43 36 39 70 39

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report relate only to the sample(s) submitted for testing.

Iss No 24-045716-2-Land off Tilstock Road Tilstock 48888_FR.xlsm
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Analytical Report Number: 24-045716

Project / Site name: Land off Tilstock Road, Tilstock

Lab Sample Number

Sample Reference

Sample Number

Depth (m)

Date Sampled

Time Taken

Analytical Parameter
(Soil Analysis)

U
n
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e
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ctio
n
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d
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n
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Stone Content % 0.1 NONE

Moisture Content % 0.01 NONE

Total mass of sample received kg 0.1 NONE

Asbestos

Asbestos in Soil Detected/Not Detected Type N/A ISO 17025

Asbestos Analyst ID N/A N/A N/A

General Inorganics

pH (L099) pH Units N/A MCERTS

Total Sulphate as SO₄ % 0.005 MCERTS

Water Soluble Sulphate as SO₄ 16hr extraction (2:1) mg/kg 2.5 MCERTS

Water Soluble SO₄ 16hr extraction (2:1 Leachate
Equivalent) g/l 0.00125 MCERTS

Water Soluble SO₄ 16hr extraction (2:1 Leachate
Equivalent) mg/l 1.25 MCERTS

Total Sulphur mg/kg 50 MCERTS

Total Sulphur % 0.005 MCERTS

Organic Matter % 0.1 MCERTS

Total Organic Carbon (TOC) - Automated % 0.1 MCERTS

Total Organic Carbon (TOC) – Manual % 0.1 MCERTS

Speciated PAHs

Naphthalene mg/kg 0.05 MCERTS

Acenaphthylene mg/kg 0.05 MCERTS

Acenaphthene mg/kg 0.05 MCERTS

Fluorene mg/kg 0.05 MCERTS

Phenanthrene mg/kg 0.05 MCERTS

Anthracene mg/kg 0.05 MCERTS

Fluoranthene mg/kg 0.05 MCERTS

Pyrene mg/kg 0.05 MCERTS

Benzo(a)anthracene mg/kg 0.05 MCERTS

Chrysene mg/kg 0.05 MCERTS

Benzo(b)fluoranthene mg/kg 0.05 ISO 17025

Benzo(k)fluoranthene mg/kg 0.05 ISO 17025

Benzo(a)pyrene mg/kg 0.05 MCERTS

Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS

Dibenz(a,h)anthracene mg/kg 0.05 MCERTS

Benzo(ghi)perylene mg/kg 0.05 MCERTS

Total PAH

Speciated Total EPA-16 PAHs mg/kg 0.8 ISO 17025

337693 337694 337695 337696 337697

TP09 TP11 TP13 TP14 TP15

None Supplied None Supplied None Supplied None Supplied None Supplied

0.20 0.20 0.20 0.20 0.30

01/10/2024 01/10/2024 01/10/2024 01/10/2024 01/10/2024

None Supplied None Supplied None Supplied None Supplied None Supplied

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1

17 12 18 18 18

0.6 0.6 0.7 0.6 0.6

Not-detected Not-detected Not-detected Not-detected Not-detected

KSZ KSZ KSZ KSZ KSZ

6.6 6.7 6.5 6.8 6.9

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

1.5 - - 1.3 -

- - - - -

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 0.06 0.07

< 0.05 < 0.05 < 0.05 0.07 0.08

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.80 < 0.80 < 0.80 < 0.80 < 0.80

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report relate only to the sample(s) submitted for testing.
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Analytical Report Number: 24-045716

Project / Site name: Land off Tilstock Road, Tilstock

Lab Sample Number

Sample Reference

Sample Number

Depth (m)

Date Sampled

Time Taken

Analytical Parameter
(Soil Analysis)
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Heavy Metals / Metalloids

Arsenic (aqua regia extractable) mg/kg 1 MCERTS

Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS

Chromium (hexavalent) mg/kg 1.8 MCERTS

Chromium (aqua regia extractable) mg/kg 1 MCERTS

Copper (aqua regia extractable) mg/kg 1 MCERTS

Lead (aqua regia extractable) mg/kg 1 MCERTS

Mercury (aqua regia extractable) mg/kg 0.3 MCERTS

Nickel (aqua regia extractable) mg/kg 1 MCERTS

Selenium (aqua regia extractable) mg/kg 1 MCERTS

Zinc (aqua regia extractable) mg/kg 1 MCERTS

U/S = Unsuitable Sample I/S = Insufficient Sample ND = Not detected

337693 337694 337695 337696 337697

TP09 TP11 TP13 TP14 TP15

None Supplied None Supplied None Supplied None Supplied None Supplied

0.20 0.20 0.20 0.20 0.30

01/10/2024 01/10/2024 01/10/2024 01/10/2024 01/10/2024

None Supplied None Supplied None Supplied None Supplied None Supplied

6.6 3.4 5 5.9 5.6

< 0.2 < 0.2 < 0.2 < 0.2 < 0.2

< 1.8 < 1.8 < 1.8 < 1.8 < 1.8

29 9.8 13 22 15

22 11 12 14 16

16 10 27 25 27

< 0.3 < 0.3 < 0.3 < 0.3 < 0.3

24 7.4 9 14 9.7

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0

54 30 37 47 48

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report relate only to the sample(s) submitted for testing.
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Analytical Report Number: 24-045716

Project / Site name: Land off Tilstock Road, Tilstock

Lab Sample Number

Sample Reference

Sample Number

Depth (m)

Date Sampled

Time Taken

Analytical Parameter
(Soil Analysis)

U
n

its

T
e

st Lim
it o

f
d

e
te

ctio
n

T
e

st A
ccre

d
ita

tio
n

S
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s

Stone Content % 0.1 NONE

Moisture Content % 0.01 NONE

Total mass of sample received kg 0.1 NONE

Asbestos

Asbestos in Soil Detected/Not Detected Type N/A ISO 17025

Asbestos Analyst ID N/A N/A N/A

General Inorganics

pH (L099) pH Units N/A MCERTS

Total Sulphate as SO₄ % 0.005 MCERTS

Water Soluble Sulphate as SO₄ 16hr extraction (2:1) mg/kg 2.5 MCERTS

Water Soluble SO₄ 16hr extraction (2:1 Leachate
Equivalent) g/l 0.00125 MCERTS

Water Soluble SO₄ 16hr extraction (2:1 Leachate
Equivalent) mg/l 1.25 MCERTS

Total Sulphur mg/kg 50 MCERTS

Total Sulphur % 0.005 MCERTS

Organic Matter % 0.1 MCERTS

Total Organic Carbon (TOC) - Automated % 0.1 MCERTS

Total Organic Carbon (TOC) – Manual % 0.1 MCERTS

Speciated PAHs

Naphthalene mg/kg 0.05 MCERTS

Acenaphthylene mg/kg 0.05 MCERTS

Acenaphthene mg/kg 0.05 MCERTS

Fluorene mg/kg 0.05 MCERTS

Phenanthrene mg/kg 0.05 MCERTS

Anthracene mg/kg 0.05 MCERTS

Fluoranthene mg/kg 0.05 MCERTS

Pyrene mg/kg 0.05 MCERTS

Benzo(a)anthracene mg/kg 0.05 MCERTS

Chrysene mg/kg 0.05 MCERTS

Benzo(b)fluoranthene mg/kg 0.05 ISO 17025

Benzo(k)fluoranthene mg/kg 0.05 ISO 17025

Benzo(a)pyrene mg/kg 0.05 MCERTS

Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS

Dibenz(a,h)anthracene mg/kg 0.05 MCERTS

Benzo(ghi)perylene mg/kg 0.05 MCERTS

Total PAH

Speciated Total EPA-16 PAHs mg/kg 0.8 ISO 17025

337698 337699 337700 337701 337702

TP18 SA02A TP01 TP01 SA01

None Supplied None Supplied None Supplied None Supplied None Supplied

0.10 0.80 1.50 2.10 0.70

01/10/2024 01/10/2024 01/10/2024 01/10/2024 01/10/2024

None Supplied None Supplied None Supplied None Supplied None Supplied

< 0.1 < 0.1 18.6 < 0.1 < 0.1

21 47 31 40 13

0.7 1.1 1.1 1.2 1.2

Not-detected Not-detected Not-detected Not-detected -

KSZ KSZ KSZ KSZ -

6.7 6.2 6.4 7.6 7.7

- 0.079 0.055 0.181 0.027

- 49 33 69 18

- 0.0244 0.0166 0.0342 0.00922

- 24.4 16.6 34.2 9.22

- 630 370 1700 190

- 0.063 0.037 0.172 0.019

- 20 - - -

- - 5.6 2.2 0.3

- 11 - - -

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.80 < 0.80 < 0.80 < 0.80 < 0.80

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report relate only to the sample(s) submitted for testing.
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Analytical Report Number: 24-045716

Project / Site name: Land off Tilstock Road, Tilstock

Lab Sample Number

Sample Reference

Sample Number

Depth (m)

Date Sampled

Time Taken

Analytical Parameter
(Soil Analysis)

U
n

its

T
e

st Lim
it o

f
d

e
te

ctio
n

T
e

st A
ccre

d
ita

tio
n

S
ta
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s

Heavy Metals / Metalloids

Arsenic (aqua regia extractable) mg/kg 1 MCERTS

Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS

Chromium (hexavalent) mg/kg 1.8 MCERTS

Chromium (aqua regia extractable) mg/kg 1 MCERTS

Copper (aqua regia extractable) mg/kg 1 MCERTS

Lead (aqua regia extractable) mg/kg 1 MCERTS

Mercury (aqua regia extractable) mg/kg 0.3 MCERTS

Nickel (aqua regia extractable) mg/kg 1 MCERTS

Selenium (aqua regia extractable) mg/kg 1 MCERTS

Zinc (aqua regia extractable) mg/kg 1 MCERTS

U/S = Unsuitable Sample I/S = Insufficient Sample ND = Not detected

337698 337699 337700 337701 337702

TP18 SA02A TP01 TP01 SA01

None Supplied None Supplied None Supplied None Supplied None Supplied

0.10 0.80 1.50 2.10 0.70

01/10/2024 01/10/2024 01/10/2024 01/10/2024 01/10/2024

None Supplied None Supplied None Supplied None Supplied None Supplied

5.5 2 11 4.8 3.9

< 0.2 < 0.2 < 0.2 < 0.2 < 0.2

< 1.8 4.6 < 1.8 < 1.8 < 1.8

21 23 32 9.4 24

13 20 30 13 19

27 12 11 4.3 6.2

< 0.3 < 0.3 < 0.3 < 0.3 < 0.3

12 8.5 27 9.1 26

< 1.0 1.2 1 1.1 < 1.0

46 13 53 17 29

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report relate only to the sample(s) submitted for testing.
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Analytical Report Number: 24-045716

Project / Site name: Land off Tilstock Road, Tilstock

Lab Sample Number

Sample Reference

Sample Number

Depth (m)

Date Sampled

Time Taken

Analytical Parameter
(Soil Analysis)

U
n

its

T
e

st Lim
it o

f
d

e
te

ctio
n

T
e

st A
ccre

d
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tio
n

S
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s

Stone Content % 0.1 NONE

Moisture Content % 0.01 NONE

Total mass of sample received kg 0.1 NONE

Asbestos

Asbestos in Soil Detected/Not Detected Type N/A ISO 17025

Asbestos Analyst ID N/A N/A N/A

General Inorganics

pH (L099) pH Units N/A MCERTS

Total Sulphate as SO₄ % 0.005 MCERTS

Water Soluble Sulphate as SO₄ 16hr extraction (2:1) mg/kg 2.5 MCERTS

Water Soluble SO₄ 16hr extraction (2:1 Leachate
Equivalent) g/l 0.00125 MCERTS

Water Soluble SO₄ 16hr extraction (2:1 Leachate
Equivalent) mg/l 1.25 MCERTS

Total Sulphur mg/kg 50 MCERTS

Total Sulphur % 0.005 MCERTS

Organic Matter % 0.1 MCERTS

Total Organic Carbon (TOC) - Automated % 0.1 MCERTS

Total Organic Carbon (TOC) – Manual % 0.1 MCERTS

Speciated PAHs

Naphthalene mg/kg 0.05 MCERTS

Acenaphthylene mg/kg 0.05 MCERTS

Acenaphthene mg/kg 0.05 MCERTS

Fluorene mg/kg 0.05 MCERTS

Phenanthrene mg/kg 0.05 MCERTS

Anthracene mg/kg 0.05 MCERTS

Fluoranthene mg/kg 0.05 MCERTS

Pyrene mg/kg 0.05 MCERTS

Benzo(a)anthracene mg/kg 0.05 MCERTS

Chrysene mg/kg 0.05 MCERTS

Benzo(b)fluoranthene mg/kg 0.05 ISO 17025

Benzo(k)fluoranthene mg/kg 0.05 ISO 17025

Benzo(a)pyrene mg/kg 0.05 MCERTS

Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS

Dibenz(a,h)anthracene mg/kg 0.05 MCERTS

Benzo(ghi)perylene mg/kg 0.05 MCERTS

Total PAH

Speciated Total EPA-16 PAHs mg/kg 0.8 ISO 17025

337703 337704 337705 337706 337707

SA04 TP08 TP09 TP13 TP14

None Supplied None Supplied None Supplied None Supplied None Supplied

1.20 1.00 0.70 0.90 1.00

01/10/2024 01/10/2024 01/10/2024 01/10/2024 01/10/2024

None Supplied None Supplied None Supplied None Supplied None Supplied

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1

15 13 14 14 17

1.2 0.7 0.7 0.6 0.6

- - - - -

- - - - -

7.3 8.2 6.8 7.3 6.7

0.019 0.028 0.015 0.01 0.028

58 70 20 23 60

0.0289 0.0351 0.0101 0.0116 0.0301

28.9 35.1 10.1 11.6 30.1

310 180 58 < 50 120

0.031 0.018 0.006 < 0.005 0.012

- - - - -

- 0.3 - - -

- - - - -

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.80 < 0.80 < 0.80 < 0.80 < 0.80

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report relate only to the sample(s) submitted for testing.
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Analytical Report Number: 24-045716

Project / Site name: Land off Tilstock Road, Tilstock

Lab Sample Number

Sample Reference

Sample Number

Depth (m)

Date Sampled

Time Taken

Analytical Parameter
(Soil Analysis)

U
n

its

T
e
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it o

f
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e
te
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n
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d
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n
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Heavy Metals / Metalloids

Arsenic (aqua regia extractable) mg/kg 1 MCERTS

Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS

Chromium (hexavalent) mg/kg 1.8 MCERTS

Chromium (aqua regia extractable) mg/kg 1 MCERTS

Copper (aqua regia extractable) mg/kg 1 MCERTS

Lead (aqua regia extractable) mg/kg 1 MCERTS

Mercury (aqua regia extractable) mg/kg 0.3 MCERTS

Nickel (aqua regia extractable) mg/kg 1 MCERTS

Selenium (aqua regia extractable) mg/kg 1 MCERTS

Zinc (aqua regia extractable) mg/kg 1 MCERTS

U/S = Unsuitable Sample I/S = Insufficient Sample ND = Not detected

337703 337704 337705 337706 337707

SA04 TP08 TP09 TP13 TP14

None Supplied None Supplied None Supplied None Supplied None Supplied

1.20 1.00 0.70 0.90 1.00

01/10/2024 01/10/2024 01/10/2024 01/10/2024 01/10/2024

None Supplied None Supplied None Supplied None Supplied None Supplied

4.1 6.1 7.1 < 1.0 6.5

< 0.2 < 0.2 < 0.2 < 0.2 < 0.2

< 1.8 < 1.8 < 1.8 < 1.8 < 1.8

14 26 38 6.6 36

8.2 18 32 6.5 27

7.3 7.4 9.7 2.8 8.9

< 0.3 < 0.3 < 0.3 < 0.3 < 0.3

10 25 42 5.3 30

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0

32 39 63 19 45

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report relate only to the sample(s) submitted for testing.
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Analytical Report Number: 24-045716

Project / Site name: Land off Tilstock Road, Tilstock

Lab Sample Number

Sample Reference

Sample Number

Depth (m)

Date Sampled

Time Taken

Analytical Parameter
(Soil Analysis)

U
n
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n
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n

S
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Stone Content % 0.1 NONE

Moisture Content % 0.01 NONE

Total mass of sample received kg 0.1 NONE

Asbestos

Asbestos in Soil Detected/Not Detected Type N/A ISO 17025

Asbestos Analyst ID N/A N/A N/A

General Inorganics

pH (L099) pH Units N/A MCERTS

Total Sulphate as SO₄ % 0.005 MCERTS

Water Soluble Sulphate as SO₄ 16hr extraction (2:1) mg/kg 2.5 MCERTS

Water Soluble SO₄ 16hr extraction (2:1 Leachate
Equivalent) g/l 0.00125 MCERTS

Water Soluble SO₄ 16hr extraction (2:1 Leachate
Equivalent) mg/l 1.25 MCERTS

Total Sulphur mg/kg 50 MCERTS

Total Sulphur % 0.005 MCERTS

Organic Matter % 0.1 MCERTS

Total Organic Carbon (TOC) - Automated % 0.1 MCERTS

Total Organic Carbon (TOC) – Manual % 0.1 MCERTS

Speciated PAHs

Naphthalene mg/kg 0.05 MCERTS

Acenaphthylene mg/kg 0.05 MCERTS

Acenaphthene mg/kg 0.05 MCERTS

Fluorene mg/kg 0.05 MCERTS

Phenanthrene mg/kg 0.05 MCERTS

Anthracene mg/kg 0.05 MCERTS

Fluoranthene mg/kg 0.05 MCERTS

Pyrene mg/kg 0.05 MCERTS

Benzo(a)anthracene mg/kg 0.05 MCERTS

Chrysene mg/kg 0.05 MCERTS

Benzo(b)fluoranthene mg/kg 0.05 ISO 17025

Benzo(k)fluoranthene mg/kg 0.05 ISO 17025

Benzo(a)pyrene mg/kg 0.05 MCERTS

Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS

Dibenz(a,h)anthracene mg/kg 0.05 MCERTS

Benzo(ghi)perylene mg/kg 0.05 MCERTS

Total PAH

Speciated Total EPA-16 PAHs mg/kg 0.8 ISO 17025

337708

TP15

None Supplied

1.20

01/10/2024

None Supplied

< 0.1

11

0.7

-

-

7.9

0.035

29

0.0143

14.3

210

0.021

-

-

-

< 0.05

< 0.05

< 0.05

< 0.05

< 0.05

< 0.05

< 0.05

< 0.05

< 0.05

< 0.05

< 0.05

< 0.05

< 0.05

< 0.05

< 0.05

< 0.05

< 0.80

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report relate only to the sample(s) submitted for testing.
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Analytical Report Number: 24-045716

Project / Site name: Land off Tilstock Road, Tilstock

Lab Sample Number

Sample Reference

Sample Number

Depth (m)

Date Sampled

Time Taken

Analytical Parameter
(Soil Analysis)
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n
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Heavy Metals / Metalloids

Arsenic (aqua regia extractable) mg/kg 1 MCERTS

Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS

Chromium (hexavalent) mg/kg 1.8 MCERTS

Chromium (aqua regia extractable) mg/kg 1 MCERTS

Copper (aqua regia extractable) mg/kg 1 MCERTS

Lead (aqua regia extractable) mg/kg 1 MCERTS

Mercury (aqua regia extractable) mg/kg 0.3 MCERTS

Nickel (aqua regia extractable) mg/kg 1 MCERTS

Selenium (aqua regia extractable) mg/kg 1 MCERTS

Zinc (aqua regia extractable) mg/kg 1 MCERTS

U/S = Unsuitable Sample I/S = Insufficient Sample ND = Not detected

337708

TP15

None Supplied

1.20

01/10/2024

None Supplied

4

< 0.2

< 1.8

17

12

5.8

< 0.3

12

< 1.0

23

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report relate only to the sample(s) submitted for testing.
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Analytical Report Number : 24-045716

Project / Site name: Land off Tilstock Road, Tilstock

Lab Sample
Number

Sample
Reference

Sample
Number

Depth (m) Sample Description *

337683 SA01 None Supplied 0.2 Brown loam and sand with gravel and vegetation

337684 SA02 None Supplied 0.2 Brown loam and sand with gravel and vegetation

337685 SA02A None Supplied 0.2 Brown loam and sand with gravel and vegetation

337686 TP01 None Supplied 0.2 Brown loam and sand with gravel and vegetation

337687 SA04 None Supplied 0.2 Brown loam and sand with gravel and vegetation

337688 TP03 None Supplied 0.2 Brown loam and sand with gravel and vegetation

337689 TP04 None Supplied 0.2 Brown loam and sand with gravel and vegetation

337690 TP06 None Supplied 0.1 Brown loam and sand with gravel and vegetation

337691 TP07 None Supplied 0.2 Brown loam and sand with gravel and vegetation

337692 TP08 None Supplied 0.1 Brown loam and sand with gravel and vegetation

337693 TP09 None Supplied 0.2 Brown loam and clay with gravel and vegetation

337694 TP11 None Supplied 0.2 Brown loam and sand with gravel and vegetation

337695 TP13 None Supplied 0.2 Brown loam and clay with gravel and vegetation

337696 TP14 None Supplied 0.2 Brown loam and clay with gravel and vegetation

337697 TP15 None Supplied 0.3 Brown loam and sand with gravel and vegetation

337698 TP18 None Supplied 0.1 Brown loam and sand with gravel and vegetation

337699 SA02A None Supplied 0.8 Brown clay and loam with gravel and vegetation

337700 TP01 None Supplied 1.5 Brown clay and sand with gravel and vegetation

337701 TP01 None Supplied 2.1 Light grey clay and sand with gravel and vegetation

337702 SA01 None Supplied 0.7 Brown sandy clay with gravel

337703 SA04 None Supplied 1.2 Brown sandy clay with gravel and vegetation

337704 TP08 None Supplied 1 Brown clay and sand with gravel and vegetation

337705 TP09 None Supplied 0.7 Brown clay and sand with gravel and vegetation

337706 TP13 None Supplied 0.9 Light grey sand with gravel

337707 TP14 None Supplied 1 Brown clay and sand with gravel and vegetation

337708 TP15 None Supplied 1.2 Brown sandy clay with gravel

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS validation.
The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care.

Stone content of a sample is calculated as the % weight of the stones not passing a  10 mm sieve. Results are not corrected for stone content.

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report relate only to the sample(s) submitted for testing.
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Analytical Report Number : 24-045716

Project / Site name: Land off Tilstock Road, Tilstock

Analytical Test Name Analytical Method Description Analytical Method Reference
Method
number

Wet / Dry
Analysis

Accreditation
Status

Asbestos identification in Soil Asbestos Identification with the use of polarised light
microscopy in conjunction with dispersion staining
techniques

In-house method based on HSG 248, 2021 A001B D ISO 17025

Total organic carbon (Automated) in soil Determination of organic matter in soil by oxidising with
potassium dichromate followed by titration with iron (II)
sulphate (Walkley Black Method)

In-house method L009B D MCERTS

Moisture Content Moisture content, determined gravimetrically (up to 30°C) In-house method L019B W NONE

Stones content of soil Standard preparation for all samples unless otherwise
detailed. Gravimetric determination of stone > 10 mm as
%  dry weight

In-house method based on British Standard
Methods and MCERTS requirements.

L019B D NONE

Organic matter in soil Determination of organic matter in soil by oxidising with
potassium dichromate followed by titration with iron (II)
sulphate (Walkley Black Method)

In-house method L023B D MCERTS

Total organic carbon in soil Determination of organic matter in soil by oxidising with
potassium dichromate followed by titration with iron (II)
sulphate (Walkley Black Method)

In-house method L023B D MCERTS

Metals in soil by ICP-OES Determination of metals in soil by aqua-regia digestion
followed by ICP-OES

In-house method based on MEWAM 2006  Methods
for the Determination of Metals in Soil

L038B D MCERTS

Total sulphate (as SO4 in soil) Determination of total sulphate in soil by extraction with
10% HCl followed by ICP-OES

In-house method L038B D MCERTS

Sulphate, water soluble, in soil (16hr
extraction)

Sulphate, water soluble, in soil (16hr extraction) In-house method L038B D MCERTS

Total Sulphur in soil Determination of total sulphur in soil by extraction with
aqua-regia, potassium bromide/bromate followed by ICP-
OES

In-house method L038B D MCERTS

Speciated PAHs and/or Semi-volatile organic
compounds in soil

Determination of semi-volatile organic compounds
(including PAH) in soil by extraction in dichloromethane
and hexane followed by GC-MS

In-house method based on USEPA 8270 L064B D MCERTS

Hexavalent chromium in soil Determination of hexavalent chromium in soil by
extraction in NaOH and addition of 1,5 diphenylcarbazide
followed by colorimetry

In-house method L080-PL W MCERTS

Water matrix abbreviations:
Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Waters (PrW) Final Sewage Effluent (FSE) Landfill Leachate (LL)

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report relate only to the sample(s) submitted for testing.
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Analytical Report Number : 24-045716

Project / Site name: Land off Tilstock Road, Tilstock

Analytical Test Name Analytical Method Description Analytical Method Reference
Method
number

Wet / Dry
Analysis

Accreditation
Status

Water matrix abbreviations:
Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Waters (PrW) Final Sewage Effluent (FSE) Landfill Leachate (LL)

pH in soil (automated) Determination of pH in soil by addition of water followed
by automated electrometric measurement

In-house method L099-PL D MCERTS

For method numbers ending in 'UK' or 'A' analysis have been carried out in our laboratory in the United Kingdom (Watford).
For method numbers ending in 'F' analysis have been carried out in our laboratory in the United Kingdom (East Kilbride).
For method numbers ending in 'PL' or 'B' analysis have been carried out in our laboratory in Poland.
Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture
correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.

Unless otherwise indicated, site information, order number, project number, sampling date, time, sample reference and depth are provided by
the client. The instructed on date indicates the date on which this information was provided to the laboratory.

Quality control parameter failure associated with individual result applies to calculated sum of individuals.
The result for sum should be interpreted with caution

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report relate only to the sample(s) submitted for testing.
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t: 01923 225404
f: 01923 237404

e: e:

Project / Site name: Samples received on: 31/10/2024

Your job number: 48888 Samples instructed on/ 31/10/2024
Analysis started on:

Your order number: Analysis completed by: 07/11/2024

Report Issue Number: 1 Report issued on: 08/11/2024

Samples Analysed:

Signed:

Junior Reporting Specialist
For & on behalf of i2 Analytical Ltd.

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41-711 Ruda Śląska, Poland.

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting

Excel copies of reports are only valid when accompanied by this PDF certificate.

Eastwood Consulting Engineers i2 Analytical Ltd.
7 Woodshots Meadow,
Croxley Green
Business Park,
Watford,
Herts,
WD18 8YS

geo@eastwoodce.com
Louise.Flynn@eastwoodce.com

reception@i2analytical.com

Any assessments of compliance with specifications are based on actual analytical results with no contribution from uncertainty of measurement.
Application of uncertainty of measurement would provide a range within which the true result lies.
An estimate of measurement uncertainty can be provided on request.

Land off Tilstock Road, Tilstock

Analytical Report Number : 24-051219

11 soil samples

Dominika Liana

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report relate only to the sample(s) submitted for testing.

Iss No 24-051219-1-Land off Tilstock Road Tilstock 48888_FR
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Analytical Report Number: 24-051219

Project / Site name: Land off Tilstock Road, Tilstock

Lab Sample Number 365895 365896 365897 365898 365899

Sample Reference CP02 CP02 CP03 CP04 CP04

Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied

Depth (m) 6.00 10.50 7.50 4.50 6.00

Date Sampled 01/10/2024 01/10/2024 08/10/2024 02/10/2024 02/10/2024

Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

Analytical Parameter
(Soil Analysis)
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Stone Content % 0.1 NONE 2.3 < 0.1 < 0.1 < 0.1 < 0.1

Moisture Content % 0.01 NONE 6.1 11 12 9.3 12

Total mass of sample received kg 0.1 NONE 0.9 1 0.8 0.9 0.8

General Inorganics

pH (L099) pH Units N/A MCERTS 8.5 8.2 8.5 8.2 8.6

Total Sulphate as SO₄ mg/kg 50 MCERTS 590 240 290 430 300

Water Soluble Sulphate as SO₄ 16hr extraction (2:1) mg/kg 2.5 MCERTS 46 55 66 89 120

Water Soluble SO₄ 16hr extraction (2:1 Leachate
Equivalent) mg/l 1.25 MCERTS 23.2 27.7 33.1 44.4 57.9

Total Sulphur mg/kg 50 MCERTS 190 240 230 340 390

U/S = Unsuitable Sample I/S = Insufficient Sample ND = Not detected

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report relate only to the sample(s) submitted for testing.
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Analytical Report Number: 24-051219

Project / Site name: Land off Tilstock Road, Tilstock

Lab Sample Number

Sample Reference

Sample Number

Depth (m)

Date Sampled

Time Taken

Analytical Parameter
(Soil Analysis)
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Stone Content % 0.1 NONE

Moisture Content % 0.01 NONE

Total mass of sample received kg 0.1 NONE

General Inorganics

pH (L099) pH Units N/A MCERTS

Total Sulphate as SO₄ mg/kg 50 MCERTS

Water Soluble Sulphate as SO₄ 16hr extraction (2:1) mg/kg 2.5 MCERTS
Water Soluble SO₄ 16hr extraction (2:1 Leachate
Equivalent) mg/l 1.25 MCERTS

Total Sulphur mg/kg 50 MCERTS

U/S = Unsuitable Sample I/S = Insufficient Sample ND = Not detected

365900 365901 365902 365903 365904

CP05 CP05 CP06 CP06 CP07

None Supplied None Supplied None Supplied None Supplied None Supplied

4.50 10.50 3.00 7.50 7.50

03/10/2024 03/10/2024 04/10/2024 04/10/2024 07/10/2024

None Supplied None Supplied None Supplied None Supplied None Supplied

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1

11 19 17 11 14

0.9 0.8 0.9 1 0.9

8.6 8.4 8.5 8.5 8.4

770 340 380 230 230

51 110 28 72 61

25.3 55.5 14.2 36 30.5

260 300 130 210 190

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report relate only to the sample(s) submitted for testing.
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Analytical Report Number: 24-051219

Project / Site name: Land off Tilstock Road, Tilstock

Lab Sample Number

Sample Reference

Sample Number

Depth (m)

Date Sampled

Time Taken

Analytical Parameter
(Soil Analysis)
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Stone Content % 0.1 NONE

Moisture Content % 0.01 NONE

Total mass of sample received kg 0.1 NONE

General Inorganics

pH (L099) pH Units N/A MCERTS

Total Sulphate as SO₄ mg/kg 50 MCERTS

Water Soluble Sulphate as SO₄ 16hr extraction (2:1) mg/kg 2.5 MCERTS
Water Soluble SO₄ 16hr extraction (2:1 Leachate
Equivalent) mg/l 1.25 MCERTS

Total Sulphur mg/kg 50 MCERTS

U/S = Unsuitable Sample I/S = Insufficient Sample ND = Not detected

365905

CP07

None Supplied

9.00

07/10/2024

None Supplied

< 0.1

13

1

8.5

230

63

31.5

280

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report relate only to the sample(s) submitted for testing.
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Analytical Report Number : 24-051219

Project / Site name: Land off Tilstock Road, Tilstock

Lab Sample
Number

Sample
Reference

Sample
Number

Depth (m) Sample Description *

365895 CP02 None Supplied 6 Brown sand with gravel and stones

365896 CP02 None Supplied 10.5 Brown clay

365897 CP03 None Supplied 7.5 Brown clay

365898 CP04 None Supplied 4.5 Brown sand

365899 CP04 None Supplied 6 Brown clay

365900 CP05 None Supplied 4.5 Brown clay

365901 CP05 None Supplied 10.5 Brown clay

365902 CP06 None Supplied 3 Brown clay and sand

365903 CP06 None Supplied 7.5 Brown clay and sand

365904 CP07 None Supplied 7.5 Brown clay and sand

365905 CP07 None Supplied 9 Brown clay and sand

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS validation.
The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care.

Stone content of a sample is calculated as the % weight of the stones not passing a  10 mm sieve. Results are not corrected for stone content.

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report relate only to the sample(s) submitted for testing.

Iss No 24-051219-1-Land off Tilstock Road Tilstock 48888_FR
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Analytical Report Number : 24-051219

Project / Site name: Land off Tilstock Road, Tilstock

Analytical Test Name Analytical Method Description Analytical Method Reference
Method
number

Wet / Dry
Analysis

Accreditation
Status

Moisture Content Moisture content, determined gravimetrically (up to 30°C) In-house method L019B W NONE

Stones content of soil Standard preparation for all samples unless otherwise
detailed. Gravimetric determination of stone > 10 mm as
%  dry weight

In-house method based on British Standard
Methods and MCERTS requirements.

L019B D NONE

Total sulphate (as SO4 in soil) Determination of total sulphate in soil by extraction with
10% HCl followed by ICP-OES

In-house method L038B D MCERTS

Sulphate, water soluble, in soil (16hr
extraction)

Sulphate, water soluble, in soil (16hr extraction) In-house method L038B D MCERTS

Total Sulphur in soil Determination of total sulphur in soil by extraction with
aqua-regia, potassium bromide/bromate followed by ICP-
OES

In-house method L038B D MCERTS

pH in soil (automated) Determination of pH in soil by addition of water followed
by automated electrometric measurement

In-house method L099-PL D MCERTS

Water matrix abbreviations:
Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Waters (PrW) Final Sewage Effluent (FSE) Landfill Leachate (LL)

For method numbers ending in 'UK' or 'A' analysis have been carried out in our laboratory in the United Kingdom (Watford).
For method numbers ending in 'F' analysis have been carried out in our laboratory in the United Kingdom (East Kilbride).
For method numbers ending in 'PL' or 'B' analysis have been carried out in our laboratory in Poland.
Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture
correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.
Unless otherwise indicated, site information, order number, project number, sampling date, time, sample reference and depth are provided by
the client. The instructed on date indicates the date on which this information was provided to the laboratory.

Quality control parameter failure associated with individual result applies to calculated sum of individuals.
The result for sum should be interpreted with caution

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report relate only to the sample(s) submitted for testing.
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Sample Deviation Report

Analytical Report Number : 24-051219

Project / Site name: Land off Tilstock Road, Tilstock

Sample ID Other ID
Sample
Type

Lab Sample
Number

Sample
Deviation

Test Name Test Ref
Test
Deviation

CP02 N/A S 365895 c pH in soil (automated) L099-PL c

CP02 N/A S 365896 c pH in soil (automated) L099-PL c

CP04 N/A S 365898 c pH in soil (automated) L099-PL c

CP04 N/A S 365899 c pH in soil (automated) L099-PL c

CP05 N/A S 365900 c pH in soil (automated) L099-PL c

CP05 N/A S 365901 c pH in soil (automated) L099-PL c

This deviation report indicates the sample and test deviations that apply to the samples submitted for analysis.Please
note that the associated result(s) may be unreliable and should be interpreted with care.

Key: a - No sampling date b - Incorrect container c - Holding time d - Headspace e - Temperature

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report relate only to the sample(s) submitted for testing.
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BONINGALE HOMES LIMITED

LAND OFF TILSTOCK ROAD, TILSTOCK

ASSESSMENT CRITERIA – RESIDENTIAL WITH
HOMEGROWN PRODUCE

St Andrew’s House
23 Kingfield Road

Sheffield
S11 9AS

Tel: (0114) 255 4554 Fax: (0114) 255 4330

Copyright Land Quality Management Limited reproduced with permission; Publication Number S4UL3153. All rights reserved.

Prepared LM Checked KE Date 28.11.24 Job No 48888

Inorganic Compounds Human Health - Residential with Homegrown Produce
(mg/kg)

Arsenic 37
Cadmium 11
Chromium (III) 910
Chromium (VI) 6
Lead 200
Mercury 1.2
Nickel 180
Selenium 250
Copper 2400
Zinc 3700

Organic Compounds Human Health - Residential with Homegrown Produce
(mg/kg)

1% SOM 2.5% SOM 6% SOM
Naphthalene 2.3 5.6 13
Acenaphthene 210 510 1100
Acenaphthylene 170 420 920
Fluorene 170 400 860
Phenanthrene 95 220 440
Anthracene 2400 5400 11000
Fluoranthene 280 560 890
Pyrene 620 1200 2000
Benzo(a)anthracene 7.2 11 13
Chrysene 15 22 27
Benzo(b)fluoranthene 2.6 3.3 3.7
Benzo(k)fluoranthene 77 93 100
Benzo(a)pyrene 2.2 2.7 3.0
Dibenz(a,h)anthracene 0.24 0.28 0.3
Indeno(1,2,3-cd)pyrene 27 36 41
Benzo(g,h,i)perylene 320 340 350
Benzene 0.087 0.17 0.37
Toluene 130 290 660
Ethylbenzene 47 110 260
o-Xylene 60 140 330
m-Xylene 59 140 320
p-Xylene 56 130 310



BONINGALE HOMES LIMITED

LAND OFF TILSTOCK ROAD, TILSTOCK

ASSESSMENT CRITERIA – RESIDENTIAL WITH
HOMEGROWN PRODUCE

St Andrew’s House
23 Kingfield Road

Sheffield
S11 9AS

Tel: (0114) 255 4554 Fax: (0114) 255 4330

Copyright Land Quality Management Limited reproduced with permission; Publication Number S4UL3153. All rights reserved.

Prepared LM Checked KE Date 28.11.24 Job No 48888

Contaminant Phytotoxicity
pH

5.0 to 5.5

pH

5.5 to 6.0

pH

6.0 to 7.0

pH

>7.0

Arsenic 50
Cadmium 3
Chromium 400
Lead 300
Mercury 1
Nickel 50 60 75 110
Copper 80 100 135 200
Zinc 200 200 200 300

The assessment concentration for lead is the Category 4 Screening Level produced by Contaminated Land:

Applications in Real Environments (CL:AIRE) and outlined in Appendix H of their report SP1010. The others have

been taken from Nathanail, C. P., McCaffrey, C., Gillett, A., Ogden, R., and Nathanail, J., 2015, ‘The LQM/CIEH

S4ULs for Human Health Risk Assessment’, Land Quality Press, Nottingham. The metals/metalloids are based on a

sandy loam soil and 6% soil organic matter. The assessment values are not intended to be applied to individual

sample results where materials are similar, as the levels of contaminants will have a natural variability across the

site. Instead, the modified mean value should be compared with the assessment concentration.

The assessment values for phytotoxicity are the levels at which plant growth is thought to be affected. They are taken

from the maximum permissible and advisable concentrations in soil after application of soil sludge given in the ‘The

Code of Good Agricultural Practice for the Protection of Soil’, MAFF, 1998.

The assessment of sulphate, water soluble sulphate, elemental sulphur and sulphide is to determine the

aggressive nature of the ground with respect to concrete and consequently the results are compared with BRE

Special Digest 1:2005 ‘Concrete in Aggressive Ground’.



BONINGALE HOMES LIMITED

LAND OFF TILSTOCK ROAD, TILSTOCK

ASSESSMENT CRITERIA – RESIDENTIAL WITH
HOMEGROWN PRODUCE

St Andrew’s House
23 Kingfield Road

Sheffield
S11 9AS

Tel: (0114) 255 4554 Fax: (0114) 255 4330

Copyright Land Quality Management Limited reproduced with permission; Publication Number S4UL3153. All rights reserved.

Prepared LM Checked KE Date 28.11.24 Job No 48888

TPH Fraction
Intended Land Use Residential (mg/kg)

1% SOM 2.5% SOM 6% SOM

Aliphatic EC 5-6 42 78 160

Aliphatic EC >6-8 100 230 530

Aliphatic EC >8-10 27 65 150

Aliphatic EC >10-12 130 (48)vap 330 (118)vap 760 (283)vap

Aliphatic EC >12-16 1100 (24)sol 2400 (59)sol 4,300 (142)sol

Aliphatic EC >16-35 65,000 (8.48)f,sol 92,000 (21)f,sol 110,000f

Aliphatic EC >35-44 65,000 (8.48)f, sol 92,000 (21)f,sol 110,000f

Aromatic EC 5-7 70 140 300

Aromatic EC >7-8 130 290 660

Aromatic EC>8-10 34 83 190

Aromatic EC >10-12 74 180 380

Aromatic EC >12-16 140 330 660

Aromatic EC >16-21 260f 540f 930f

Aromatic EC >21-35 1,100f 1,500f 1,700f

Aromatic EC >35-44 1,100f 1,500f 1,700f

f oral, dermal, and inhalation exposure compared with oral HCV
sol S4UL presented exceeds the solubility saturation limit, which is presented in brackets
vap S4UL presented exceed the vapour saturation limit, which is presented in brackets

The assessment criteria for each of the petroleum hydrocarbon fractions have been taken from Nathanail, C. P.,

McCaffrey, C., Gillett, A., Ogden, R., and Nathanail, J., 2015, ‘The LQM/CIEH S4ULs for Human Health Risk

Assessment’, Land Quality Press, Nottingham. These are also all based on a sandy loam soil.

Within the Environment Agency Science Report P5-080/TR3, Askari, K. & Pollard, S., 2005 ‘The UK Approach for

Evaluating Human Health Risks from Petroleum Hydrocarbons in Soils’ it is stated that the assessment values should

not be considered individually; instead the potential additive effects should be calculated. This is achieved by

calculating an individual Hazard Quotient (HQ) for each fraction. The HQ is the proportion of the assessment

concentration represented by the recorded concentration. The HQs are then added together to form a Hazard Index

(HI) and where this exceeds unity a potential significant risk to human health may exist.
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Table of Atmospheric Pressures



Methane
Logo

09.10.2024 1.0 to 4.9% 5.0 to 9.9%
Site 973 5.0 to 19.9% 10.0 to 29.9%

Falling >20.0% >30.0%

13581
29/01/2024

Peak Steady Peak Steady Peak Steady Peak  Steady Peak Steady Peak Steady m m m
CP01 1.2 0 0.7 0 21.2 21.2 140       0 50        0 0.0 0.0 0.33 3.53 1.00-3.53
CP02 2.1 0 5.4 4.7 16 14.5 22         0 0 0.0 0.0 3.55 3.55 1.00-3.55
CP03 0 0 0.8 0.5 20.4 20.4 10       10 0 2.8 0.0 1.10 3.20 1.00-3.20
CP04 0 0 2.3 2.3 19.5 18.7 0 0 0.0 0.0 1.17 3.82 1.00-3.82
CP05 0 0 0.2 0.2 20.7 20.6 0 0 2.0 0.3 0.83 3.08 1.00-3.08
CP06 0 0 0.5 0.1 20.5 20.5 0 0 7.6 0.2 0.30 2.47 1.00-2.47
CP07 0 0 0.3 0.3 20.5 20.3 10      10 0 9.3 1.3 0.71 3.96 1.00-3.96

Remarks
AP started at 974 upon arrival, dropped to 973 during visit

Weather = heavy rain switching to rain in the PM

CP01 - CH4 and CO2 both recorded 0 after 240secs. CO - 140ppm at 30secs / 88ppm at 60secs / 11ppm at 180secs / 0ppm at 240secs. H2S - 0ppm upto 100secs / 50ppm at 120secs / 0ppm at 180secs.

CP02 CO - 22ppm at 15secs / 10ppm at 30secs / 0ppm after 60secs

Date of Last Calibration

All boreholes, once no longer in use for monitoring, should be decommissioned following the Environment Agency guidance laid out in Section 5.5 of the publication “Guidance on the design
and installation of groundwater quality monitoring points”, Science Report SC020093, January 2006. This is to remove potential preferential pathways for ground gas migration to future
receptors which may be created by the wells.

Hydrogen
Sulphide (ppm) Flow l/hr

Depth to
Water

Depth to Well
BaseHole ID

Methane % Carbon Dioxide % Oxygen %
Carbon

Monoxide (ppm)
Response

Zone

48888 - Tilstock

Key
Carbon
Dioxide

Water within plain pipe sectionMonitor

Atmos. Pressure Trend
Atmospheric Pressure mb

Date



Methane
Logo

25.10.2024 1.0 to 4.9% 5.0 to 9.9%
Site 1001 5.0 to 19.9% 10.0 to 29.9%

Falling >20.0% >30.0%

13581
29/01/2024

Peak Steady Peak Steady Peak Steady Steady Steady Peak Steady m m m
CP01 0.3 0 0.6 0.2 21.1 21.1 0 12 0 0 0.50 3.40 1.00-3.40
CP02 0 0 4.8 4.8 17.8 15.5 0 0 0 0 3.35 3.55 1.00-3.55
CP03 0.3 0 0.6 0.3 20.7 20.7 0 0 0 0 0.65 3.20 1.00-3.20
CP04 0 0 1.8 1.7 20.2 20.2 0 0 0 0 1.25 3.80 1.00-3.80
CP05 0 0 1.1 1.1 20.4 20 0 0 25.6 3 0.75 3.05 1.00-3.05
CP06 0 0 3.2 3.2 19.9 17.8 0 0 -2.9 0 0.43 2.45 1.00-2.45
CP07 0 0 1.4 0.9 20 20 0 0 0 0 0.73 3.95 1.00-3.95

Remarks
Weather = drizzle / cloud

No changes to site from previous visit.

Key

48888 - Tilstock
Carbon
Dioxide

Date
Atmospheric Pressure mb

Response
Zone

All boreholes, once no longer in use for monitoring, should be decommissioned following the Environment Agency guidance laid out in Section 5.5 of the publication “Guidance on the design
and installation of groundwater quality monitoring points”, Science Report SC020093, January 2006. This is to remove potential preferential pathways for ground gas migration to future
receptors which may be created by the wells.

Atmos. Pressure Trend

Monitor Water within plain pipe section
Date of Last Calibration

Hole ID
Methane % Carbon Dioxide % Oxygen %

Carbon
Monoxide (ppm)

Hydrogen
Sulphide (ppm) Flow l/hr

Depth to
Water

Depth to Well
Base



Methane
Logo

21.11.2024 1.0 to 4.9% 5.0 to 9.9%
Site 985 5.0 to 19.9% 10.0 to 29.9%

Falling >20.0% >30.0%

13581
29/01/2024

Peak Steady Peak Steady Peak Steady Steady Steady Peak Steady m m m
CP01 0 0 0.4 0.1 20.3 20.1 0 0 0.5 0 0.50 3.40 1.00-3.40
CP02 0 0 5.2 5.2 16.9 14.7 0 0 0 0 3.38 3.55 1.00-3.55
CP03 0 0 2.1 0.6 21.4 21.4 0 0 0 0 1.00 3.09 1.00-3.09
CP04 0 0 2.4 2.4 19.8 19.8 0 0 0 0 1.26 3.80 1.00-3.80
CP05 0 0 4.1 4.1 14.1 13.4 0 0 32.7 0 0.75 3.05 1.00-3.05
CP06 0 0 0.4 0.4 20.2 20.2 0 0 24.7 0 0.41 2.38 1.00-2.38
CP07 0 0 2.3 2.3 18.2 17.7 0 0 0 0 0.63 3.92 1.00-3.92

Remarks
Weather: Cold, cloudy and snow on ground

AP taken from reader

Key

48888 - Tilstock
Carbon
Dioxide

Date
Atmospheric Pressure mb

Response
Zone

All boreholes, once no longer in use for monitoring, should be decommissioned following the Environment Agency guidance laid out in Section 5.5 of the publication “Guidance on the design
and installation of groundwater quality monitoring points”, Science Report SC020093, January 2006. This is to remove potential preferential pathways for ground gas migration to future
receptors which may be created by the wells.

Atmos. Pressure Trend

Monitor Water within plain pipe section
Date of Last Calibration

Hole ID
Methane % Carbon Dioxide % Oxygen %

Carbon
Monoxide (ppm)

Hydrogen
Sulphide (ppm) Flow l/hr

Depth to
Water

Depth to Well
Base



LAND OFF TILSTOCK ROAD, TILSTOCK

ATMOSPHERIC CONDITIONS

Date Atmospheric
Pressure (mb)

Atmospheric
Trend

Relative
Humidity (%)

Temp
(oC) Weather

07.10.24 994 Falling 86 17 Cloud/rain
08.10.24 990 Falling 91 16 Cloud/rain
09.10.24 989 Falling 92 13 Cloud/rain
10.10.24 1006 Rising 77 10 Cloud/rain
11.10.24 1015 Rising 80 12 Cloudy
12.10.24 1007 Falling 80 13 Cloud/rain
13.10.24 1017 Rising 77 10 Cloudy
14.10.24 1016 Falling 87 10 Cloudy
15.10.24 1014 Falling 93 14 Cloudy
16.10.24 999 Falling 96 18 Cloud/thunder/sun
17.10.24 1006 Rising 86 16 Cloud/sun
18.10.24 1007 Rising 89 14 Cloud/rain
19.10.24 1007 Steady 84 13 Cloud/rain
20.10.24 1015 Rising 84 15 Cloud/drizzle
21.10.24 1019 Rising 75 15 Sunny
22.10.24 1026 Rising 82 15 Cloud/sun
23.10.24 1029 Rising 81 15 Cloud/sun
24.10.24 1014 Falling 84 15 Cloudy
25.10.24 1012 Falling 80 12 Cloud/sun
26.10.24 1019 Rising 81 12 Cloud/rain
27.10.24 1024 Rising 83 13 Cloud/sun
28.10.24 1019 Falling 90 16 Cloudy
29.10.24 1025 Rising 90 15 Cloudy
30.10.24 1028 Rising 85 15 Misty
31.10.24 1028 Steady 85 15 Misty
01.11.24 1026 Falling 82 14 Cloudy
02.11.24 1031 Rising 79 12 Cloudy
03.11.24 1031 Steady 80 12 Cloud/sun
04.11.24 1028 Falling 81 11 Cloud/sun
05.11.24 1022 Falling 87 13 Cloudy
06.11.24 1029 Rising 86 15 Cloudy
07.11.24 1027 Falling 84 14 Cloudy
08.11.24 1024 Falling 86 14 Cloudy
09.11.24 1026 Rising 88 15 Misty
10.11.24 1030 Rising 88 15 Cloud/drizzle
11.11.24 1034 Rising 88 13 Cloud/drizzle
12.11.24 1039 Rising 82 10 Cloud/sun
13.11.24 1037 Falling 87 10 Foggy
14.11.24 1034 Falling 88 11 Misty
15.11.24 1026 Falling 87 10 Foggy
16.11.24 1013 Falling 83 10 Cloudy
17.11.24 1004 Falling 83 9 Cloud/rain
18.11.24 1005 Rising 85 7 Cloud/rain



LAND OFF TILSTOCK ROAD, TILSTOCK

ATMOSPHERIC CONDITIONS

Date Atmospheric
Pressure (mb)

Atmospheric
Trend

Relative
Humidity (%)

Temp
(oC) Weather

19.11.24 1002 Falling 91 3 Cloud/sleet/rain
20.11.24 1011 Rising 80 4 Sunny
21.11.24 1002 Falling 81 3 Cloud/sun
22.11.24 1010 Rising 83 4 Sunny
23.11.24 987 Falling 98 10 Cloud/rain
24.11.24 994 Rising 79 10 Cloud/sun
25.11.24 998 Rising 77 9 Cloud/sun
26.11.24 1015 Rising 81 8 Sunny
27.11.24 1015 Steady 90 5 Cloud/sun
28.11.24 1025 Rising 90 5 Misty
29.11.24 1021 Falling 92 8 Cloud/sun
30.11.24 1014 Falling 89 9 Cloudy
01.12.24 1009 Falling 88 8 Cloud/sun
02.12.24 1012 Rising 87 9 Cloud/rain
03.12.24 1021 Rising 85 5 Cloud/sun
04.12.24 1021 Steady 90 5 Sunny
05.12.24 1014 Falling 88 9 Cloud/rain
06.12.24 1015 Rising 86 9 Sunny
07.12.24 1013 Falling 90 8 Cloud/rain/sun
08.12.24 1023 Rising 87 9 Cloud/rain
09.12.24 1022 Falling 88 9 Cloud/sun

Taken from BBC Weather website
Highlighted rows denote gas monitoring visits.
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