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1.0

1.

10.

EXECUTIVE SUMMARY

The site is located to the south of the current Gleeson Developments Ltd housing
development on Barnburgh Lane, Goldthorpe and comprises an agricultural field of
approximately 1.9 hectares. It is centred on National Grid Reference SE 467 036. With the
exception of a mine shaft, there are no recorded previous developments. The boundaries

are marked by intermittent hawthorn hedges, mixed trees and low wooden post fencing.

Generally ground conditions comprise clay topsoil over soft to firm, quickly becoming firm to
stiff brown or mottled clay with rare gravel and cobbles of sandstone and mudstone. This is
underlain by mudstone, coal and sandstone. Groundwater can be expected at shallow
depth.

The Shafton coal seam (1.6 m thick) has been worked and is present between around 4 and
15 m bgl. Drilling and grouting will be required at 2 m intervals where the thickness of cover
is less than 4 times seam thickness. 3 m grout hole spacing may be used elsewhere. At

least 1 mine shaft is present on site. Other unexpected shafts may also be present.

Piled foundations are required in plots to the south of the site. Reinforced thickened strip and
trench fill footings are considered appropriate elsewhere. A minimum thickness of 450 mm
will be required where grout hole spacing is at 2 m intervals. The thickness can be reduced
to 300 mm where the grout hole spacing is at 3 m intervals. Heave precautions are required

where plots are within influencing distance of existing or proposed trees.
Superstructure precautions of masonry reinforcement will be required.

Precast concrete floors with an underlying minimum 150 mm ventilated void and suitably

resistant fully sealed gas membrane are required (i.e. Amber 1 gas precautions).
No radon precautions are required.
There may be strong bedrock in localised areas.

Superstructure precautions will be required for the proposed development where the depth
to the base of the Shafton seam is less than 11 m.

No significant risk is considered to be posed to construction workers, site visitors or future
residents from exposure or interaction with the topsoil and natural ground. Topsoil is
considered suitable for reuse, subject to regulatory approval. No remedial measures are

considered to be required.

PR/KS/34041-020 Site Investigation Report December 2014
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11. A Design Sulphate Class of DS-1 AC-1 should be used in the natural ground. DS-2 AC-2

sulphate precautions should be allowed for if any made ground is encountered on site.

12. The above conclusions must be agreed with the regulators prior to commencing works on
site.

PR/KS/34041-020 Site Investigation Report
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2.0 INTRODUCTION

2.1 Terms of Reference

This report presents the findings of a geotechnical and geo-environmental site investigation carried
out by Eastwood and Partners (Consulting Engineers) Ltd for, and on the instructions of, Gleeson
Developments Ltd. 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

A desk study has been previously undertaken across this site and the site to the north, and a
summary is included as part of this report. Eastwood and Partners have previously undertaken a
site investigation report for the adjacent land to the north of site, referenced 34041/005 in

September 2011. No site investigations are known to have taken place on this site.
2.3 Aims and Objectives
The aims and objectives of this investigation were as follows.

e To review previous Phase 1 report and examine published documentation to derive an
outline conceptual model identifying potential contaminants, pathways and receptors, as well

as possible linkages between these;
¢ Refine the conceptual model through ground investigation and chemical testing of soils;

e 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,;
e Develop an appropriate remediation strategy where remediation is required; and

o Detail the ground conditions and their geotechnical properties, enabling outline foundation

proposals to be made for the proposed residential development.
2.4 Scope of Investigation

This document constitutes the findings of Phase 2 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 refined risk assessment.

PR/KS/34041-020 Site Investigation Report December 2014
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The intrusive works comprised trial pits and boreholes which were excavated to enable:

e Examination of the upper few metres of ground in order to provide in situ description of soils,

including any localised lateral and vertical changes in soil conditions and strengths;
e Assessment of any contamination identified using visual and olfactory methods;

e Collection of samples for chemical and geotechnical testing.

2.5 Limitations of Investigation

This report is based on the assumption that the site will be developed with residential properties of
conventional construction, associated hard standing and soft landscaped 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 the 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 and gas levels vary due

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

This report was prepared for the sole and exclusive use of Gleeson Developments Ltd in response
to particular instructions. Any other parties using the information contained in this report, unless
given prior written approval to do so, do so at their own risk, and any duty of care to those parties is

excluded.

PR/KS/34041-020 Site Investigation Report December 2014
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3.0 SUMMARY OF PHASE 1 REPORT

The Phase 1 report covered this site and the site to the north, which is currently being developed by
Gleeson Developments Ltd. Information provided has been obtained from the original Envirocheck

Report and updated where appropriate.
3.1 Site Description

The site comprises a field located to the south of the Gleeson Developments site on Barnburgh
Lane, to the east of Goldthorpe. The site has an area of approximately 1.9 hectares, and is centred
on National Grid Reference SE 467 036 (446646, 403624). The site slopes to the south-east with a

level difference of approximately 3 m from the northern hedge-line to the southern boundary.

The site is bordered by a housing development site off Barnburgh Lane to the north (Gleeson
Homes Regeneration Phase 1), a track to the east and fields to the south and south west. The
boundaries are marked by low hawthorn hedges with intermittent elder and sycamore trees and
wooden post fencing to the north, east and south. A drainage system is present to the west
boundary. One backfilled mine shaft is known to be present on site adjacent to the hedgerow in the

north-east corner.

The appended ‘Exploratory Hole Location Plan’, drawing number, 34041/013A indicates the

approximate location of the described features.
3.2 Site and Surrounding Area History

The earliest map reviewed, dated 1851, shows the site to comprise an agricultural field. There are
no significant changes to the present day with the exception of a footpath shown to cross the field in

a north-east to south-west direction from 1961 onwards. The footpath is no-longer visible on site.

The 1854 map shows the surrounding area to be agricultural with Barnburgh Lane and Engine Lane
present. Engine House is shown beyond Engine Lane to the east of the site. The village of
Goldthorpe is 500 m west of the site. There is a small pond shown beyond the boundary to the
south east of the site and West Moor Dyke is shown 250 m east of the site. The Engine House has
been demolished by 1894.

Major residential development occurred around Goldthorpe and up to the north eastern site
boundary by 1931. Allotment gardens are shown beyond the road to the north of the site and the
railway 100 m north of the site is operational as Dearne Valley Railway. Two collieries have been

constructed, Goldthorpe colliery 175 m north of the site and Barnburgh Main Colliery 1 km east of

PR/KS/34041-020 Site Investigation Report December 2014
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the site. By 1976 the land to the north and east of the Goldthorpe Colliery is shown as active

workings and two fields, 250 m south west of the site are shown as a tip.

The only changes to present day are the closure and demolition of the collieries and dismantling of

the nearest railway by 2000.
3.3 Geology

The Geological Map sheet 275 SE (1:10,560) shows the solid geology beneath the site to be
mudstone and shales of the Carboniferous Middle Coal Measures. No superficial deposits are
indicated over the site. There is a fault shown 100 m to the east of the site. The strata are

estimated to dip at approximately 3° to the north east.

The shallowest named coal seam underlying the site is the Shafton Coal, which is estimated to lie
beneath the site at approximately between 4 and 15 m. The next stratagraphical seam lies at

significant depth beneath the Shafton Coal.
34 Hydrogeology
3.4.1 Groundwater Vulnerability

The Envirocheck Report indicated the site to overlie a Secondary A Aquifer. These are rocks
classified as permeable layers capable of supporting water supplied at a local rather than strategic

scale and form an important base flow to rivers.

3.4.2 Groundwater Abstractions

The Envirocheck report indicates there are no water abstractions within 500 m of the site boundary.
3.5 Hydrology

The nearest surface water feature is a drain which runs along the western boundary into a
marshland in the adjacent southern field. The drain enters into Far Moor Dyke approximately 400 m
downstream, south of the site. The Envirocheck map also indicates two small ponds to be adjacent
to the south-east corner of the site. Information provided by the Envirocheck Report shows that the

site is not within a flood plain.
3.6 Mining

The shallowest significant coal seam is the Shafton Coal, which lies from approximately
4 m bgl in the south-west. Along the north eastern site boundary, the grouting works encountered
worked coal from around 13 to 16 m bgl. This seam outcrops approximately 700 m south-west of

PR/KS/34041-020 Site Investigation Report December 2014
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the site and is recorded as 1.6 m in total thickness in Goldthorpe Colliery, 450 m north of the site.

The Goldthorpe Colliery mine shafts were sunk to the Shafton Coal Seam.

A Coal Authority Report obtained states that the site is within the likely zone of influence on the
surface from workings in five seams of coal at shallow to 670 m, last worked in 1982. The report
states reserves of coal exist beneath the site which could be worked at some point in the future.
However the site is not within an area where opencast workings have or are currently being
undertaken or where a license to remove or otherwise work coal using underground methods has

been granted.

There is one recorded mine entry within the site. The mineshaft (ref: 446403-021) is present on the
eastern boundary approximately 15 m south from the north-east corner. It has been back-filled to
an unknown specification and its approximate position is shown on the ‘Exploratory Hole Location
Plan’, drawing number 34041/013. We understand the shaft was grouted as part of the grouting
works on the site to the north.

3.7 Ground Gas

Information contained within the Envirocheck Report indicates historic landfill site, Marsh Tip, is
present adjacent to the south-west boundary of the site. The license for this was held by South
Yorkshire County Council. The tip inputted between 1970 and 1979 and deposited waste included

inert, industrial, commercial, household waste and liquid sludge.

It is almost certain that the Shafton seam has been worked at shallow depth below the site. There is

therefore the possibility of mine gas migrating to the surface.

Information provided within the Envirocheck Report states that no radon precautions will be required
for residential development on this site.

PR/KS/34041-020 Site Investigation Report December 2014
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4.0 OUTLINE CONCEPTUAL MODEL

The site is considered for development with residential dwellings, including private gardens and
areas of associated soft landscaping and hardstanding. The following table details the possible
sources and associated contaminants of concern, pathways and receptors, which are potentially

present on site.

Source Pathway Target

Naturally elevated levels of Ingestion, inhalation, direct | Site workers, future
metals and PAHSs in the natural | contact residents and visitors
ground.

Migration through ground Secondary A aquifer

Elevated levels of metals and Ingestion, inhalation, direct | Site workers, future

PAHSs in topsoil present on the | contact residents and visitors
site.
Migration through ground Secondary A aquifer

Ground and Mine Gas Inhalation Future Residents

PR/KS/34041-020 Site Investigation Report December 2014
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5.0 GROUND INVESTIGATION

5.1 Site Works

We visited site on 25 September 2014 and excavated ten trial pits (EP1 to EP10) across the
southern field. These reached depths of between 2.2 m and 3.3 m below ground level and were
positioned to provide representative coverage of the site. Trial pits were terminated upon reaching

hard strata in the natural ground where further progression was not possible.

Eight boreholes, RO201 to RO208 were drilled between 24 and 26 September 2014 to between 11
and 18 m bgl.

Copies of the trial pit and borehole logs are presented in Appendix 2, and their approximate
locations are plotted on the ‘Exploratory Hole Location Plan’, drawing number 34041/013A in

Appendix 1.
5.2 Laboratory Testing

Three samples of clay were despatched for geotechnical testing in order to determine the natural
moisture content and plasticity index of the natural ground. The geotechnical results are present in

Appendix 3 and discussed in Section 7.0.

Eight samples of topsoil and four of natural clay were despatched for chemical testing. Soil samples
were taken in 500g plastic tubs and 100 ml amber glass jars and analysed at Chemtest
Laboratories, Newmarket using MCERTSs accredited methodologies where available. The chemical

results, Chemtest Report 14-10977 are presented in Appendix 3 and discussed in Section 8.0.

PR/KS/34041-020 Site Investigation Report December 2014
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6.0 GROUND CONDITIONS

6.1 Surface Covering

The site has a covering of grass over topsoil approximately 0.3 m thick. The topsoil was found to

comprise slightly sandy clay with frequent rootlets.
6.2 Made Ground

A thin localised band of reworked mudstone around 150 mm thick was present beneath the topsoil
in the north-east corner of the site in EP8, extending to around 0.6 m bgl. Natural ground was

encountered below.

Sandstone blocks were encountered in EP5 between 0.8 and 1.3 m bgl held amongst natural sandy
clay deposits. This was limited to the north pit face only. An additional excavation within this area
was carried out and found no further evidence of any made ground. The deposits of sandstone are

considered to be localised.
6.3 Natural Ground

The upper 1 m or so of natural ground comprised soft to firm rapidly becoming firm and stiff brown
or mottled orange and grey clay with local sandy lenses overlying weak to strong mudstone and

shale at depth.
6.4 Groundwater

Running groundwater was encountered in three trial pits (EP1, EP2 and EP10) from 2.0 m to
2.2 m bgl. This is within or just above the mudstone in the three southernmost pits along the

western site boundary. No groundwater was recorded within the boreholes.
6.5 Obstructions

A dry terracotta land drain was encountered in EP1 at 0.45 m bgl. No other obstructions were

encountered in any of the exploratory holes, except for strong bedrock in localised areas.

6.6 Evidence of Contamination

Visual or olfactory evidence of possible contamination was not identified in any of the exploratory

holes.

PR/KS/34041-020 Site Investigation Report December 2014
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7.0 GEOTECHNICAL APPRAISAL

7.1 Mining

From the boreholes drilled on site and those previously drilled beyond the north eastern site
boundary, it appears that the depth to the base of the Shafton coal seam is about 5 m in the south-
west corner, 10 m in the south-east corner, 12.5 m in the north-west corner and 15 m in the north-

east corner.

Shallow intact coal was present in RO201 and RO202 along the south boundary of site. The coal

was present at depths between 4.10 and 9.50 m bgl.

The rotary boreholes drilled on site indicate 1.10 m to 1.70 m of broken ground or voids to be
present within boreholes positions RO204 in the east and RO206 to RO208 in the north and west of
site. The broken ground was present at depths of between 7.80 and 11.50 m bgl.

In RO203, the coal appears to be absent and so is assumed to be worked. The 300 mm coal
thickness is assumed to be another lower minor coal seam. The coal seam depth in BH208 appears

inconsistent with adjoining boreholes drilling on Phase 1 to the northern boundary.

The coal seam thickness found varied from 1.0 to 1.5 m in the three boreholes where it was found.
However on the drilling for grouting on Phase 1, the coal seam thickness was found to be generally
1.5 or 1.6 m, which correlates with the 1.6 m found in Goldthorpe Colliery nearby. A 1.6 m

extraction thickness has therefore been assumed for the design of mining precautions.

The presence of broken ground and intermittent intact coal within the boreholes is evidence to
previous shallow coal mining of the Shafton coal seam. It should be considered the seam has been

worked beneath the whole of site.

Grouting of a shallow coal seam is normally recommended where the depth from the bottom of the
foundations to the top of the coal seam is less than 10 times the extracted seam thickness. Where
there is less than 4 times the seam thickness, it is considered necessary to use a spacing of grout
holes to 2 m. Elsewhere 3.0 m spacing can be adopted. The approximate extent of grout hole

spacing is presented on drawing 34041/013.

Using an extraction thickness of 1.6 m and assuming that the underside of the footings are,
conservatively 1.5 m below ground level, the depth from ground level to the underside to the coal
seam would have to be more than 20 m of competent cover for grouting to be considered

unnecessary. The site will therefore require ground stability improvement via grouting works

PR/KS/34041-020 Site Investigation Report December 2014
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beneath proposed housing and roadworks prior to construction. It is not considered to be standard

practise to grout beneath proposed gardens and driveways and may not be economically viable.

Grout holes should be spaced at 2 m intervals for the proposed development where the depth from
finished ground level to the base of the seam is less than 9.5 m. This depth would have to be
increased if the footing depth will exceed 1.5 m from finished ground level. The approximate extent
of this is shown on drawing 34041/13A.

One recorded mine shaft (ref: 446403-021) is present in the north-east corner of the development
site. We understand the shaft was grouted during the grouting of the phase to the north of the site.
Capping of the mine shaft will be required. The current proposed development layout does not

show any development over the mineshaft.

It is possible that other unrecorded shafts may be present on site, and care should be taken
accordingly. During the topsoil surface strip of the site, inspection of the ground surface should be
undertaken for the potential of further mine shafts. Where a mine shaft is suspected, documented

evidence via photographs, further inspection and reporting will be required.
7.2 Foundations

Three samples of the natural clay were tested to assess the volume change potential. The modified
plasticity indices recorded were 16, 29 and 30%. These results equate to low and medium volume
change potential in accordance with NHBC Standards. It would be prudent to use the medium

volume change potential classification for foundation design.

The unconfined compressive strength of the natural clay ranges from 50 kN/m?to 100 kN/m? in the
upper 1 m or so and was found to increase rapidly with depth providing unconfined compressive
strengths in the region of 150 to 300 kN/m?. An allowable bearing pressure of 125 kN/m? should be

used for foundation design within the clay.

Shallow coal workings are present, and drilling and grouting will be required. Suitable foundations
for the majority of the site are considered to be reinforced thickened strip or trench fill footings taken
through any made or soft ground and into the firm to stiff natural clay at 900 mm depth from original

or finished ground level, whichever is lowest.

Foundations within influence of trees or hedgerows will need to be deepened in accordance with the
NHBC guidance. Where foundations are deepened over 1500 mm due to trees, heave precautions

will be required.

PR/KS/34041-020 Site Investigation Report December 2014
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Where the depth to the coal is very shallow and the seam has been worked, collapse and distortion

of the strata immediately above the coal may make it unsuitable as a founding material. This could
occur where the depth to the top of the coal seam from ground level is less than about 4.5 m.
Therefore where the seam is expected to have been worked and where the depth to the base of the
seam is less than 6.0 m, pile foundations should be adopted and founded below the base of the
coal. This is likely to only affect a few plots. The approximate extent of this is shown on drawing
34041/13A.

In the zone where a 2 m grout hole spacing is required, there is a risk of localised weakness in the
ground at foundation level. The footing should therefore be at least 450 mm thick and reinforced
with a layer of B785 mesh top and bottom. In the area of the site where 3 m grout hole spacing is
used, the footing should be 300 mm thick and reinforced top and bottom with one layer of B785

mesh.
7.3 Superstructure Precautions

Superstructure precautions will be required for the proposed development where the depth to the
base of the Shafton seam is less than 11 m. This should comprise proprietary stainless steel in the
masonry reinforcement, two courses above ground floor windows and two courses below the upper
storey windows in the inner leaf and outer leaf of external and party walls. The reinforcement should
have a grid area of at least 20 mm? and be laid in accordance with the manufacturer's

recommendations.
7.4 Ground Slabs

Due to the expected gassing regime of the site, precast concrete floors with an underlying minimum
150 mm ventilated void will be required. A suitably resistant, fully sealed gas membrane will also be

required.
7.5 Road Works

A CBR value of at least 2% may be appropriate for road design however there may be softer areas
present, particularly in the south and during wetter times of the year. The ground should be
assumed to be frost susceptible. It is recommended that CBR tests are undertaken along any

proposed roads prior to construction so that more accurate CBR values can be obtained.

PR/KS/34041-020 Site Investigation Report December 2014
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7.6 Excavation Problems

Excavation of the natural ground can generally be anticipated to be relatively stable however there
may be the potential for side instability and collapse in deeper trenches within the clay where the

depth to the worked coal is very shallow. There may be strong bedrock in localised areas.

Support will be required in accordance with current Health & Safety Regulations wherever access is

required to trenches deeper than 1.2 m or less where there is risk of collapse.
7.7 Surface Water Drainage

The natural clay and underlying mudstone will not be suitable for soakaway drainage. Additionally,

the water table beneath site is relatively shallow.
7.8 Obstructions

Significant obstructions are not expected on the site although some locally strong sandstone may be

encountered at shallow depth.

PR/KS/34041-020 Site Investigation Report December 2014
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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 is shown in Section 4.0.

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 Conditions

The site was covered with topsoil approximately 0.3 m thick. The natural ground comprises firm to
stiff brown or mottled grey and orange clay over mudstone and shale. There is no reason to
suspect that the materials recorded on site, being natural, will contain any specific contaminants
although elevated concentrations of common contaminants such as heavy metals and sulphates
may be encountered due to the presence of pyrite. Polycyclic Aromatic Hydrocarbons (PAHS), such
as benzo(a)pyrene, may also be elevated due to the atmospheric fallout of these derived from the

combustion of fossil fuels and natural background levels.

8.3 Unexpected Contamination

No visual or olfactory observations of unexpected contamination were noted.
8.4 Chemical Testing

Eight samples of topsoil and four of natural clay were sent for testing. Each of the samples was

analysed for the suite of contaminants listed below.

Contaminant Type | Actual Contaminants

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

pH pH

PAHs Speciated PAH

In addition to the above testing the samples of clay were analysed for water soluble sulphate, acid

soluble sulphate and sulphur.

Testing was undertaken by Chemtest, using MCERTSs accredited methodologies, where available.

PR/KS/34041-020 Site Investigation Report December 2014
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8.5 Assessment Criteria

The proposed development of the site is to be residential properties with associated gardens.

Tables detailing the relevant assessment concentrations used are included in Appendix 3.
8.6 Chemical Test Results

Some preliminary risk assessment is undertaken in this section of the report where determinants

can be readily discounted.
8.6.1 Metals/Metalloids

No metals were found to exceed their relevant assessment concentrations within the topsoil or

natural ground on site.
8.6.2 Polycyclic Aromatic Hydrocarbons (PAHSs)

No PAHs were found to exceed their relevant assessment concentrations within the topsoil or

natural ground on site.
8.6.3 Sulphates

In accordance with BRE Special Digest 1, the site comes under the classification of ‘Greenfield’.
The four samples of natural ground were tested for total sulphate and sulphur. The results record a
maximum total potential sulphate as 0.09%. The upper limit of the Design Sulphate Class 1 is
0.24%. The concentrations of water soluble sulphate were a maximum of 29 mg/l compared with

the upper limit of Design Sulphate Class 1 of 500 mg/l. pH values ranged between 7.0 and 7.5.
8.7 Significant Pollutant Linkages

No pollutant linkages have been identified after the intrusive investigation.

PR/KS/34041-020 Site Investigation Report December 2014
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9.0 RISK ASSESSMENT

9.1 Human Health — Construction Workers

No significant risks are considered to be posed to site construction workers from exposure and

interaction with the topsoil or natural ground.

Normal site precautions such as wearing gloves and washing hands prior to eating should be
sufficient to mitigate against any potential unexpected contamination. There is the possibility that, as
with any site, areas of unexpected contamination may be encountered during construction works. If
any unusual, brightly coloured, ashy or particularly odorous material are encountered it should be

brought to the attention of the site staff and investigated.
9.2 Human Health — Future Site Users

No concentrations of the tested determinands were found to exceed their respective residential
assessment values. There are no significant risk considered to be posed to future residents and
visitors from interaction with the topsoil and natural ground on site. Remedial measures are not

considered necessary for the materials on site.

The topsoil and natural clay material may be considered suitable for reuse in a residential

development, subject to regulatory approval.

9.3 Plants

No significant risk is considered to be posed to plants from the topsoil and natural ground.
9.4 Controlled Waters

No significant risk is considered to be posed to nearby water courses from the natural materials on

site.
9.5 Ground Gas

The Envirocheck Report states that no radon precautions will be required for residential

development on this site.

The Envirocheck Report indicates a historic landfill site, Marsh Tip, is adjacent to the south-west
boundary of the site. The license for this was held by South Yorkshire County Council. The tip
accepted waste between 1970 and 1979 and included inert, industrial, commercial, household

waste and liquid sludge.

PR/KS/34041-020 Site Investigation Report December 2014
21



Gleeson Developments Ltd E —@ P
Phase 2 Site - Barnburgh Lane, Goldthorpe

The Shafton coal seam has been worked at shallow depth below the site. There is therefore the

possibility of mine gas migrating to the surface.

It is unlikely that the adjacent landfill is still gassing 35 years after its closure. We have discussed
this landfill with Barnsley MBC. Whilst they did monitor it early on, they do not have any recent
data. This would indicate that the council is not particularly concerned with its gassing state.
Barnsley MBC also expects the landfill is relatively thin, as the levels in this area are relatively flat,

indicating that a significant thickness of made ground is not expected.

Gas monitoring took place for the site to the north, with three wells installed along this site’s
northern boundary. Over 4 monitoring visits, no flow was recorded and no methane. Carbon
dioxide concentrations up to 1.7% were noted alongside normal oxygen concentrations. The site
was classified as ‘Green’ in accordance with CIRIA C665. However, these wells lie around 150 m

from this site’s south-western corner and the boundary of the historic landfill.

The site’s ground conditions comprise predominantly clay over mudstone. Groundwater was noted
within a number of trial pits within the upper 2 m, and there are main drains and ditches to the south
of the site, indicating that ground is generally shallow in this area. The relatively impermeable
ground conditions and shallow groundwater table are expected to hinder significant ground gas

migration from the landfill.

Based on the relatively impermeable ground conditions, shallow groundwater and since the landfill
is at least 35 years old, we would consider Amber 1 gas precautions are sufficient for the proposed
development. These precautions will comprise a suitably resistant gas membrane, fully sealed, and
lapped across wall cavities and service entries. A precast concrete floor with an underlying

minimum 150 mm ventilated void will also be required.
9.6 Sulphate Attack of Buried Concrete

On the basis of the chemical test results, the natural ground would be assigned a Design Sulphate
Class of DS-1 and ACEC class of AC-1.

Should evidence of any made ground be encountered, allowance should be made for Design
Sulphate Class of DS-2 and ACEC class of AC-2 sulphate precautions.

PR/KS/34041-020 Site Investigation Report December 2014
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10.0

RECOMMENDATIONS

The Shafton coal seam has been worked. Drilling and grouting will be required at 2 m
intervals where the thickness of cover is less than 4 times seam thickness. 3 m grout hole
spacing may be used elsewhere. At least 1 mine shaft is present on site. Other unexpected

shafts may also be present.

Piled foundations are required in plots to the south of the site. Reinforced thickened strip and
trench fill footings are considered appropriate elsewhere. A minimum thickness of 450 mm
will be required where grout hole spacing is at 2 m intervals. The thickness can be reduced
to 300 mm where the grout hole spacing is at 3 m intervals. Heave precautions are required

where plots are within influencing distance of existing or proposed trees.
Superstructure precautions of masonry reinforcement will be required.

Precast concrete floors with an underlying minimum 150 mm ventilated void and suitably

resistant fully sealed gas membrane are required (i.e. Amber 1 gas precautions).
No radon precautions are required.

No significant risk is considered to be posed to construction workers, site visitors or future
residents from exposure or interaction with the topsoil and natural ground. Topsoil is
considered suitable for reuse, subject to regulatory approval. No remedial measures are

considered to be required.

A Design Sulphate Class of DS-1 AC-1 should be used in the natural ground. DS-2 AC-2

sulphate precautions should be allowed for if any made ground is encountered on site.

There is the possibility that, as with any site, areas of significant unexpected contaminated
materials may be encountered during construction works. If any unusual, brightly coloured,
ashy or particularly odorous material are encountered it should be brought to the attention of

the site staff and investigated.

The conclusions made in this report in relation to contamination are subject to agreement by

the approving bodies such as the NHBC.
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Appendix 1

Exploratory Hole Location Plan, drawing 34041/013/A
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Appendix 2
Trial Pit Logs

Borehole Logs

PR/KS/34041-020 Site Investigation Report December 2014



E&P Eastwood & Partners Trialpit No
St. Andrew's House EP 1
23 Kingfield Road
EastwoodaPartners Srefed
311 9AS Sheet 1 of 1
Project Name Project No. Co-ords: - Date
Barnburgh Lane 34041-A Level: 19.00 m AOD 25/09/2014
Location:  Goldthorpe Dimensions: 3.30m Scale
1:25
Depth §
. 4 Logged B
Client: Gleeson Developments Ltd 2.75m = g}gs y
Samples & In Situ Testing Depth | Level L d o
Depth (m) | Type Results (m) |(m AOD)| -egen Stratum Description
TOPSOIL: Dark brown friable slightly gravelly CLAY. Gravel of rare fine
0.10 D weak mudstone and coal. r
020 | 1880 [F— 5 Soft to firm light brown-yellow friable silty CLAY. Wet.
X .
]
X F
s g
0.50 IPP 1 50 ; EX 0.45m - 0.5m bgl: Red Teracotta land drain on North pit side. r
i
0.60 D X i
o o
Y,i,;, [
0.80 IPP 1 75 [ X r
s s
1.00 D 0.95 | 1805 [ — — - Stiff light to dark grey CLAY. 1
1.20 IPP 1 225 [—— r
2.00 IPP 1 300 Ny r2
225 | 16.75 —x| . : . ]
Weak MUDSTONE/ SHALE: Encountered as fine weak and strong thinly laminated F
grey and brown iron rich flat plated clayey gravel of shale. |
275 | 16.25 - L ]
Trialpit Complete at 2.75 m r
3
4
Remarks: 1. Terminated on hard strata at 2.75 m bgl. Backfilled with arising to existing ground level.
2.1PP = Penetrometer readings given as unconfined compressive strength in kN/m2.
Groundwater:  Running groundwater from 2.2m bgl. AGS

HoleBASE 3.1 (Bld 426.48) Standard Trialpit Log v2 dated 27th Nov 03



E&P Eastwood & Partners Trialpit No
St. Andrew's House
EastwoodaPartners 29 Kingfek! Road EP2
erre
EaONSULTING EMNGINEE S119|AS Sheet10f1
Project Name Project No. Co-ords: - Date
Barnburgh Lane 34041-A Level: 20.10 m AOD 25/09/2014
Location:  Goldthorpe Dimensions: 2.80m Scale
Depth g 1:25
©

Client: Gleeson Developments Ltd 2.20m o Log}g;d By

Samples & In Situ Testing

Depth

Level

Depth (m) | Type Results (m) |(m AOD) Legend Stratum Description
TOPSOIL: Dark brown friable slightly gravelly CLAY. Gravel of rare fine
weak mudstone and coal. r
020 b 025 | 19.85 ]
’ Y P  Soft to firm light brown-yellow friable silty CLAY. Wet.
?_i_x—f
Il
==
X
0.60 D [ r
L :
x,i,;,
0.85 19.25 ————
Stiff, locally firm, light grey locally mottled orange-brown CLAY. Rare
1.00 IPP 1 275 e gravel of strong angular mudstone shale. |4
1.00 D I |
1.70 IPP 1 200 [ =S r
1.80 18.30 =
[ Stiff dark grey gravelly CLAY. Gravel of weak shale.
200 | 1810 = , : 2
Strong MUDSTONE SHALE: Encountered as fine weak and strong thinly laminated
grey and brown iron-rich flat plated clayey gravel of shale. r
220 | 1790 F———F — =~ " T oo
Trialpit Complete at 2.20 m
3
4
Remarks: 1. Terminated on hard strata at 2.2 m bgl. Backfilled with arising to existing ground level.
2.1PP = Penetrometer readings given as unconfined compressive strength in kN/m2.
Groundwater:  Running groundwater from 2.0m bgl. GS

HoleBASE 3.1 (Bld 426.48) Standard Trialpit Log v2 dated 27th Nov 03



E&P Eastwood & Partners Trialpit No
St. Andrew's House EP3
23 Kingfield Road
EastwoodaPartners Srefed
311 9AS Sheet 1 of 1
Project Name Project No. Co-ords: - Date
Barnburgh Lane 34041-A Level: 21.00 m AOD 25/09/2014
Location:  Goldthorpe Dimensions: 2.80m Scale
1:25
Depth §
. 4 Logged B
Client: Gleeson Developments Ltd 3.20m = g}gs y
Samples & In Situ Testing Depth | Level L d o
Depth (m) | Type Results (m) |(m AOD)| -egen Stratum Description
TOPSOIL: Dark brown friable slightly gravelly CLAY. Gravel of rare fine
0.10 D weak mudstone and coal. r
045 | 2055 Firm light brown-orange friable silty sandy CLAY with local fine orange F
sandy lenses. L
0.70 D L
1.00 IPP 1 125 1
1.10 D r
140 | 19.60 [— — - Stiff bright grey locally mottled orange-brown CLAY. Rare gravel of strong
1.50 IPP 1 250 |- — —| angular mudstone shale. [
] 2
260 18.40 Weak grey MUDSTONE: Encountered as weak and strong fine blocky slightly
clayey gravel becoming cobbles with depth. r
F3
3.20 | 17.80 o »
Trialpit Complete at 3.20 m |
H4
Remarks: 1. Terminated on hard strata at 3.2 m bgl. Backfilled with arising to existing ground level.
2.1PP = Penetrometer readings given as unconfined compressive strength in kN/m2.
Groundwater: ~ None encountered. AGS

HoleBASE 3.1 (Bld 426.48) Standard Trialpit Log v2 dated 27th Nov 03



E&P Eastwood & Partners Trialpit No
St. Andrew's House EP 4
23 Kingfield Road
EastwoodaPartners
311 9AS Sheet 1 of 1
Project Name Project No. Co-ords: - Date
Barnburgh Lane 34041-A Level: 20.60 m AOD 25/09/2014
Location:  Goldthorpe Dimensions: 2.70m Scale
1:25
Depth §
. 4 Logged B
Client: Gleeson Developments Ltd 3.30m = g}gs y
Samples & In Situ Testing Depth | Level L d o
Depth (m) | Type Results (m) |(m AOD)| -egen Stratum Description
TOPSOIL: Dark brown friable slightly gravelly CLAY. Gravel of rare fine
0.10 D weak mudstone and coal. r
035 | 2025 1o Firm light brown-orange friable silty sandy CLAY with local fine orange F
sandy lenses. |
0.60 IPP 1 75 L
0.60 D I
. 60 P 1
1.00 19.60 [ — — 4 Stiff bright grey locally mottled orange-brown CLAY. Rare gravel of strong
1.10 IPP 1 175 - — —| angular mudstone shale. [
150  |IPP1 200 - = —
1.50 D = — — L
200 |IPP1 275 - = ] 2
2.20 18.40 Weak grey MUDSTONE: Encountered as weak and strong fine angular blocky
slightly clayey gravel becoming cobbles with depth. r
F3
3.30 | 17.30 o »
Trialpit Complete at 3.30 m |
H4
Remarks: 1. Terminated on hard strata at 3.3 m bgl. Backfilled with arising to existing ground level.
2.1PP = Penetrometer readings given as unconfined compressive strength in kN/m2.
Groundwater: ~ None encountered. AGS

HoleBASE 3.1 (Bld 426.48) Standard Trialpit Log v2 dated 27th Nov 03



E&P Eastwood & Partners Trialpit No
St. Andrew's House EP5
23 Kingfield Road
EastwoodaPariners
311 9AS Sheet 1 of 1
Project Name Project No. Co-ords: - Date
Barnburgh Lane 34041-A Level: 20.70 m AOD 25/09/2014
Location:  Goldthorpe Dimensions: 3.50m Scale
= 1:25
Depth S
. 4 Logged B
Client: Gleeson Developments Ltd 3.20m o g}gs y
Samples & In Situ Testing Depth | Level L q -
Depth (m) | Type Results (m) |(m AOD)| -egen Stratum Description
TOPSOIL: Dark brown friable slightly gravelly CLAY. Gravel of rare fine
0.10 D weak mudstone and coal. r
0-29 2041 Firm to stiff light brown-orange friable silty sandy CLAY with local fine [
orange sandy lenses. F
0.80 D 0.80 19.90 [ — — 4 Stiff bright grey locally mottled orange-brown CLAY. Rare gravel of strong
- — —| angular mudstone shale. [
1.00 PP 1 125 - - - 0.8-1.3m bgl: North-pit side only - Fine sandstone cobbles and rare red 1
[— — 1 brick held in orange-yellow sandy clay lense. [POSSIBLY REWORKED
Lo o SANDSTONE] r
1.50 IPP 2 200 1.50 19.20 | Stiff dark grey CLAY.
1.60 D I r
200 |IPP3 275 -~ L2
240 | 1830 —= :
Weak dark grey MUDSTONE: Encountered as weak and strong fine angular blocky
slightly clayey gravel becoming cobbles with depth.
3
320 | 17.50 ettt it r
Trialpit Complete at 3.20 m |
4
Remarks: 1. Terminated on hard strata at 3.2 m bgl. Backfilled with arising to existing ground level.

2.1PP = Penetrometer readings given as unconfined compressive strength in kN/m2.

AGS

Groundwater:  None encountered.

HoleBASE 3.1 (Bld 426.48) Standard Trialpit Log v2 dated 27th Nov 03




E&P Eastwood & Partners Trialpit No
St. Andrew's House EP6
23 Kingfield Road
EastwoodaPartners Srefield
311 9AS Sheet 1 of 1
Project Name Project No. Co-ords: - Date
Barnburgh Lane 34041-A Level: 19.90 m AOD 25/09/2014
Location:  Goldthorpe Dimensions: 3.00m Scale
1:25
Depth §
. 4 Logged B
Client: Gleeson Developments Ltd 2.90m = g}gs y
Samples & In Situ Testing Depth | Level L d o
Depth (m) | Type Results (m) |(m AOD)| -egen Stratum Description
TOPSOIL: Dark brown friable slightly gravelly CLAY. Gravel of rare fine
weak mudstone and coal. r
0.20 D L
0-40 19-50 [~ Firm to stiff light brown-yellow friable slightly silty sandy CLAY with
rare fine orange sandy lense. r
0.60 D L
1.00 IPP 1 100 1
1.20 D r
1.50 IPP 1 150 r
1.80 18.10 - -
Weak dark grey MUDSTONE: Encountered as weak and strong fine thinly
laminated slightly clayey gravel. r
2.00 IPP 1 225 -2
230 | 17.60 [ — — ~ Very stiff bright grey CLAY becoming mudstone. Encountered as weak and
- — —| strong fine angular blocky slightly clayey gravel becoming cobbles with r
— — —| depth. L
290 | 17.00 F———F —------------—- - e e »
Trialpit Complete at 2.90 m |4
H4
Remarks: 1. Terminated on hard strata at 2.9 m bgl. Backfilled with arising to existing ground level.
2.1PP = Penetrometer readings given as unconfined compressive strength in kN/m2.
Groundwater: ~ None encountered. AGS

HoleBASE 3.1 (Bld 426.48) Standard Trialpit Log v2 dated 27th Nov 03




E&P Eastwood & Partners Trialpit No
St. Andrew's House EP7
23 Kingfield Road
EastwoodaPariners Shofiiod
311 9AS Sheet 1 of 1
Project Name Project No. Co-ords: - Date
Barnburgh Lane 34041-A Level: 21.20 m AOD 25/09/2014
Location:  Goldthorpe Dimensions: 3.10m Scale
1:25
Depth §
. 4 Logged B
Client: Gleeson Developments Ltd 2.40m = g}gs y
Samples & In Situ Testing Depth | Level L d o
Depth (m) | Type Results (m) |(m AOD)| -egen Stratum Description
TOPSOIL: Dark brown friable slightly gravelly CLAY. Gravel of rare fine
weak mudstone and coal. TOPSOIL r
0.20 D L
0-40 20.80 Firm to stiff light brown-yellow friable slightly silty CLAY with rare fine
orange sandy lenses. r
0.70 D L
1.00 IPP 1 100 1
1.30 D r
150 PP 1 150 150 | 19.70 Thin band of stiff orange sandy gravelly CLAY. Sand is fine. Gravel
comprises fine strong grey and orange iron-rich angular shale. r
180 | 1940 1= Stiff to very stiff bright to dark grey locally mottled orange-brown CLAY.
- — —| Rare gravel of strong angular mudstone shale. r
2.00 IPP 1 275 :ﬁ:ﬁ:ﬁ r2
240  |IPP1 350 240 | 1880 P — - - m - m oo m oo oo »
Trialpit Complete at 2.40 m |
F3
H4
Remarks: 1. Terminated on hard strata at 2.4 m bgl. Backfilled with arising to existing ground level.
2.1PP = Penetrometer readings given as unconfined compressive strength in kN/m2.
Groundwater: ~ None encountered. AGS

HoleBASE 3.1 (Bld 426.48) Standard Trialpit Log v2 dated 27th Nov 03



E&P Eastwood & Partners Trialpit No
St. Andrew's House EP8
23 Kingfield Road
EastwoodaPartners
311 9AS Sheet 1 of 1
Project Name Project No. Co-ords: - Date
Barnburgh Lane 34041-A Level: 21.20 m AOD 25/09/2014
Location:  Goldthorpe Dimensions: 3.10m Scale
= 1:25
Depth S
i 3.20m d Logged B
Client: Gleeson Developments Ltd = g}gs y
Samples & In Situ Testing Depth | Level L d o
Depth (m) | Type Results (m) |(m AOD)| -egen Stratum Description
TOPSOIL: Dark brown friable slightly gravelly CLAY. Gravel of rare fine
weak mudstone and coal. r
0.20 D L
045 | 2075 . — ]
0.50 D MADE GROUND: Thin band of black coal and mudstone gravel in firm grey CLAY. F
060 | 2060 [REWORKED MUDSTONE] |
0.70 D Firm to stiff light brown-yellow friable slightly silty CLAY. L
1.00 IPP 1 100 1
140 19-80 Thin band of firm orange sandy gravelly CLAY. Sand is fine. Gravel
1.50 IPP 1 125 comprises fine strong grey and orange angular shale and mudstone. r
1.80 19.40 = - "
Weak to strong light grey MUDSTONE: Encountered as weak and strong fine
angular blocky slightly clayey gravel becoming cobbles with depth. r
2
2.80 18.40
Weak to strong dark grey MUDSTONE: Encountered as weak and strong fine
angular blocky slightly clayey gravel becoming cobbles with depth. [
3
3.20 | 18.00 o »
Trialpit Complete at 3.20 m |
4
Remarks: 1. Terminated on hard strata at 3.2 m bgl. Backfilled with arising to existing ground level.
2.1PP = Penetrometer readings given as unconfined compressive strength in kN/m2.
Groundwater: ~ None encountered. AGS

HoleBASE 3.1 (Bld 426.48) Standard Trialpit Log v2 dated 27th Nov 03




E&P Eastwood & Partners Trialpit No
St. Andrew's House EPg
23 Kingfield Road
EastwoodaPartners Srefed
311 9AS Sheet 1 of 1
Project Name Project No. Co-ords: - Date
Barnburgh Lane 34041-A Level: 21.40 m AOD 25/09/2014
Location:  Goldthorpe Dimensions: 2.90m Scale
1:25
Depth §
. 4 Logged B
Client: Gleeson Developments Ltd 2.70m = g}gs y
Samples & In Situ Testing Depth | Level L d o
Depth (m) | Type Results (m) |(m AOD)| -egen Stratum Description
TOPSOIL: Dark brown friable slightly gravelly CLAY. Gravel of rare fine
0.10 D weak mudstone and coal. r
0-40 21.00 Firm to stiff light brown-yellow friable slightly silty CLAY with
0.50 D occasional fine orange sandy lenses.
1.00 IPP 1 125 L 1
110 ) 20.30 [ — — 4 Stiff bright grey locally mottled orange-brown CLAY. Rare gravel of strong
- — —| angular mudstone shale. [
1.30 D I
150 |IPP1 150 ] —
180 | 19.60 =—— m—
Weak grey MUDSTONE: Encountered as weak and strong fine iron-rich blocky
slightly clayey gravel.
2.00 IPP 1 275 -2
2.50 IPP 1 250 r
270 | 18.70 o
Trialpit Complete at 2.70 m
F3
H4
Remarks: 1. Terminated on hard strata at 2.7 m bgl. Backfilled with arising to existing ground level.
2.1PP = Penetrometer readings given as unconfined compressive strength in kN/m2.
Groundwater: ~ None encountered. AGS

HoleBASE 3.1 (Bld 426.48) Standard Trialpit Log v2 dated 27th Nov 03



E&P Eastwood & Partners Trialpit No
St. Andrew's House EP1 0
23 Kingfield Road
EastwoodaPariners Shofiiod
311 9AS Sheet 1 of 1
Project Name Project No. Co-ords: - Date
Barnburgh Lane 34041-A Level: 18.90 m AOD 25/09/2014
Location:  Goldthorpe Dimensions: 3.00m Scale
= 1:25
Depth S
i 2.30m d Logged B
Client: Gleeson Developments Ltd = g}gs y
Samples & In Situ Testing Depth | Level L d o
Depth (m) | Type Results (m) |(m AOD)| -egen Stratum Description
TOPSOIL: Dark brown friable slightly gravelly CLAY. Gravel of rare fine
weak mudstone and coal. r
0.20 D L
0.30 ) 18.60 [*— - Firm to stiff light brown-orange friable slightly silty CLAY.
»
]
»
(R o
0.60 D X r
= —x
L |
0.80 18.10 [ — — 4 Stiff bright grey locally mottled orange-brown CLAY. Rare gravel of strong
- — —| angular mudstone shale.
1.00 IPP 1 175 1
1.10 D :ﬁ:ﬁ:ﬁ r
130 | 17.60 =—— _ .
Weak to strong MUDSTONE SHALE: Encountered as fine weak and strong thinly
laminated grey and brown iron-rich flat plated shale.
1.80 17.10 — -
Weak grey MUDSTONE: Encountered as weak and strong fine iron-rich blocky
slightly clayey gravel.
2.00 IPP 1 300 -2
230 | 16.60 o
Trialpit Complete at 2.30 m
-3
4
Remarks: 1. Terminated on hard strata at 2.3 m bgl. Backfilled with arising to existing ground level.

2.1PP = Penetrometer readings given as unconfined compressive strength in kN/m2.

Groundwater:  Groundwater from 2.2 m bgl.

AGS

HoleBASE 3.1 (Bld 426.48) Standard Trialpit Log v2 dated 27th Nov 03



EeP Eastwood & Partners Borehole No
St. Andrew's House
EOSTWOOd & P a r-I- N e 23 Kingfield Road R0201
EOMNSULTINIG ENGINEE g:‘?ffgleAlg Sheet1of1
Project Name Project No. c Hole Type
Barnburgh Lane 34041-A o-ords: - RO
Location:  Goldthorpe Scale
. Logged By
Client: Gleeson Developments Ltd Dates: 26/09/2014 SIRIUS
Wat Samples & In Situ Testin Depth | Level -
Well Stﬁkgrs Depth (m? Type Results g (eﬂe) (m i\ng) Legend Stratum Description
—— OVERBURDEN
—— 2
-
250 | 16.40 NIUDSTONE
&
3:?8 1‘51:;8 MUDSTONE/ SHALE -4
COAL :
i5
510 ) 13.80 MUDSTONE i
6
=
o
o
510
;11
12.00 | 6.90 R T T PP F12
End of Borehole at 12.00 m L
—13
F14
—15
-16
-17
—18
-19
Type Results

Remarks: Log description provided by Sirius.

AGS

HoleBASE 3.1 (Bld 426.48) Standard Borehole Log v2 dated 27th Nov 03



EeP Eastwood & Partners Borehole No
St. Andrew's House
Eastwood &Partn ers 23 Kingfield Road RO202
EOMNSULTINIG ENGINEE g??ffgleAlg Sheet10f1
Project Name Project No. _ Hole Type
Barnburgh Lane 34041-A Co-ords: - RO
Location:  Goldthorpe Scale
Level:  19.80 m AOD 1:100
, Logged By
Client: Gleeson Developments Ltd Dates:  25/09/2014
SIRIUS
Wat Samples & In Situ Testin Depth | Level -
Well Stﬁkgrs Depth (m? Type Results g (eﬂe) (m i\ng) Legend Stratum Description
———1 OVERBURDEN
R F1
-
240 | 1740 == roerorE ;
-3
”
s
6.00 | 13.80 COAL e
780 | 1230 MUDSTONE
-8
o
7*10
C12
-13
F14
15.00 | 4.80 B F1s
End of Borehole at 15.00 m L
—16
-17
—18
—19
Type Results

Remarks: Log description provided by Sirius.

AGS

HoleBASE 3.1 (Bld 426.48) Standard Borehole Log v2 dated 27th Nov 03



Borehole No

E<¢P Eastwood & Partners
St. Andrew's House R0203
23 Kingfield Road
EastwoodaPariners
311 9AS Sheet 1 of 1
Project Name Project No. Coord Hole Type
Barnburgh Lane 34041-A 0-0ras: - RO
Location:  Goldthorpe Scale
. Logged By
Client: Gleeson Developments Ltd Dates:  24/09/2014
SIRIUS
Water Samples & In Situ Testing Depth | Level -
WellIstrikes| Depth (m) | Type | Results (m)_|(m ACD)| Legend Stratum Description
[——+ OVERBURDEN ;
— »
- F2
290 | 18.70 Dark MUDSTONE =
390 | 180 T SANDSTONE E
4.00 | 17.60 MUDSTONE =
E5
— F6
F7
E8
-9
-10
E11
F12
;13
1390 | 7.70 F
1420 | 7.40 -\ COAL i
§¥3%%%  MUDSTONE/ SANDSTONE E
F1s
T
18.00 | 360 [ — o s oo m oo oo oo ] 18
End of Borehole at 18.00 m
;19
Type Results I

Remarks: Log description provided by Sirius.

AGS

HoleBASE 3.1 (Bld 426.48) Standard Borehole Log v2 dated 27th Nov 03



E<P Eastwood & Partners Borehole No
St. Andrew's House R0204
23 Kingfield Road
EastwoodaPartners
311 9AS Sheet 1 of 1
Project Name Project No. c Hole Type
Barnburgh Lane 34041-A o-ords: - RO
Location:  Goldthorpe Scale
. Logged By
Client: Gleeson Developments Ltd Dates:  26/09/2014 SIRIUS
Water Samples & In Situ Testing Depth | Level -
WellIstrikes| Depth (m) | Type | Results (M) |(m AGD)| Legend Stratum Description
———1 OVERBURDEN
e 2
-
240 | 1940 === oecoe :
-3
”
s
— te
F7
780 | 14.00 BROKEN GROUND - NO RETURNS —8
890 | 12.90 HARD STRATA - NO RETURNS *9
9.90 | 11.90 B e o
End of Borehole at 9.90 m s
;11
C12
-13
- 14
—15
—16
-17
—18
—19
Type Results

Remarks: Log description provided by Sirius.

AGS

HoleBASE 3.1 (Bld 426.48) Standard Borehole Log v2 dated 27th Nov 03



EeP Eastwood & Partners Borehole No
St. Andrew's House R0205
23 Kingfield Road
EastwoodaPartners
311 9AS Sheet 1 of 1
Project Name Project No. _ Hole Type
Barnburgh Lane 34041-A Co-ords: - RO
Location:  Goldthorpe Scale
Level:  20.70 m AOD 1:100
. Logged By
Client: Gleeson Developments Ltd Dates:  25/09/2014
SIRIUS
Wat Samples & In Situ Testin Depth | Level -
Well Stﬁkgrs Depth (m? Type Results g (eﬂe) (m i\ng) Legend Stratum Description
—— OVERBURDEN
T L
-
2.90 | 17.80 VUDSTONE —3
”
s
te
F7
i8
8.10 | 12.60 COAL :
950 | 11.20 VUDSTONE
7*10
C12
-13
F14
15.00 | 5.70 e it E15
End of Borehole at 15.00 m
—16
-17
—18
—19
Type Results

Remarks: Log description provided by Sirius.

AGS

HoleBASE 3.1 (Bld 426.48) Standard Borehole Log v2 dated 27th Nov 03



Borehole No

E<¢P Eastwood & Partners
St. Andrew's House
EosTwood & P ® rT N e 23 Kingfield Road RO206
EOMNSULTINIG ENGINEE g:‘?ffgleAlg Sheet10f1
Project Name Project No. _ Hole Type
Barnburgh Lane 34041-A Co-ords: - RO
Location:  Goldthorpe Scale
Level:  19.90 m AOD 1:100
. Logged By
Client: Gleeson Developments Ltd Dates: 25/09/2014 SIRIUS
Wat Samples & In Situ Testin Depth | Level -
Well Stﬁkgrs Depth (m? Type Results g (eﬂe) (mi\VgD) Legend Stratum Description
——— OVERBURDEN
— »
-
240 | 17.50 == e o e :
-3
”
s
—— te
F7
Fs
o
9.80 | 10.10 VoD o
;11
11.50 | 8.40 NO RETURNS - Hard Strata
C12
1300 | 690 [l L3
End of Borehole at 13.00 m
- 14
—15
—16
-17
—18
—19
Type Results

Remarks: Log descirption provided by Sirius.

AGS

HoleBASE 3.1 (Bld 426.48) Standard Borehole Log v2 dated 27th Nov 03



Borehole No

E<¢P Eastwood & Partners
St. Andrew's House R0207
23 Kingfield Road
EastwoodaPartners
311 9AS Sheet 1 of 1
Project Name Project No. Coord Hole Type
Barnburgh Lane 34041-A 0-0ras. - RO
Location:  Goldthorpe Scale
. Logged By
Client: Gleeson Developments Ltd Dates:  26/09/2014 SIRIUS
Water Samples & In Situ Testing Depth | Level -
WellIstrikes| Depth (m) | Type | Results (m)_|(m ACD)| Legend Stratum Description
——— OVERBURDEN
T L
F2
260 | 18.60 MUDSTONE e,
”
— s
te
F7
Fs
850 | 12.70 MUDSTONE/ SHALE
8.90 | 12.30 Fo
SOFT PUSH - NO RETURNS :
~10
10.10) 11.10 HARD STRATA - NO RETURNS g
11.10 | 10.10 T
End of Borehole at 11.10 m
C12
-13
- 14
—15
—16
-17
—18
—19
Type Results

Remarks: Log description provided by Sirius.

AGS

HoleBASE 3.1 (Bld 426.48) Standard Borehole Log v2 dated 27th Nov 03




Borehole No

E<¢P Eastwood & Partners
St. Andrew's House R0208
23 Kingfield Road
EastwoodaPartners
311 9AS Sheet 1 of 1
Project Name Project No. c Hole Type
Barnburgh Lane 34041-A 0-ords: - RO
Location:  Goldthorpe Scale
. Logged By
Client: Gleeson Developments Ltd Dates:  26/09/2014 SIRIUS
Water Samples & In Situ Testing Depth | Level -
WellIstrikes| Depth (m) | Type | Results (M) |(m AGD)| Legend Stratum Description
——— OVERBURDEN
T L
-
3.00 | 18.80 VIUDSTONE 3
”
— s
te
F7
Fs
9.20 | 12,60 -
' ' SOFT PUSH - NO RETURNS
-10
1040 ) 1140 HARD STRATA - NO RETURNS g
?11
11.40 | 10.40 T g
End of Borehole at 11.40 m £
C12
-13
- 14
—15
—16
-17
—18
—19
Type Results

Remarks: Log description provided by Sirius.

AGS

HoleBASE 3.1 (Bld 426.48) Standard Borehole Log v2 dated 27th Nov 03



Gleeson Developments Ltd E —@ P
Phase 2 Site - Barnburgh Lane, Goldthorpe

Appendix 3
Geotechnical test results — PSL 4887
Chemical test results — Chemtest Report 14-10977

Table of Assessment Values
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Professional $oils Laboratory REPORT

UKAS

TESTING

Contract Number: PSL14/4887
Client’s Reference: Report Date: 08 October 2014
Client Name: Eastwood & Partners
St Andrews House
23 Kingfield Road

Sheffield
S11 9AS

For the attention of: Katie Swann

Contract Title: Goldthorpe

Date Received: 26/9/2014
Date Commenced:  26/9/2014
Date Completed: 8/10/2014

Notes: Opinions and Interpretations are outside the UKAS Accreditation

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 in full,

without the prior written approval of the laboratory.

Checked and Approved Signatories:

@

R Gunson A Watkins M Beastall
(Director) (Director) (Laboratory Manager)
D Lambe S Royle
(Senior Technician) (Senior Technician)
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5 — 7 Hexthorpe Road, Hexthorpe,

Doncaster DN4 0AR

tel: +44 (0)844 815 6641

fax: +44 (0)844 815 6642

e-mail: rgunson@prosoils.co.uk
awatkins@prosoils.co.uk



SUMMARY OF LABORATORY SOIL DESCRIPTIONS

Hole Sample | Sample Depth Description of Sample
Number | Number | Type m

EP3 1.10 Brown mottled grey slightly sandy silty CLAY.

EP6 1.20 Brown sandy silty CLAY.

EP10 1.10 Brown mottled grey slightly sandy silty CLAY.

PS

Professional Soils Laboratory

Compiled by Date Checked by Date Approved by Date
7z 08/10/14 /= 08/10/14 Y/ = 08/10/14
Contract No: PSL14/4887
GOLDTHORPE.
Client Ref: 34041

Page

of




SUMMARY OF SOIL CLASSIFICATION TESTS

(B.S. 1377 : PART 2 : 1990)

Moisture Bulk Dry Particle Liquid Plastic Plasticity %
Hole Sample | Sample Depth Content Density Density Density Limit Limit Index Passing Remarks
Number [Number| Type m % Mg/m® Mg/m°® Mg/m® % % % 425mm
Clause 3.2 Clause 7.2 Clause 7.2 Clause 8.2 Clause 4.3/4.4 Clause 5.3 Clause 5.4
EP3 1.10 21 56 26 30 100 High plasticity CH.
EP6 1.20 21 38 22 16 100 Intermediate plasticity ClI.
EP10 1.10 27 54 25 29 100 High plasticity CH.
SYMBOLS : NP : Non Plastic
- = r Compiled by Date Checked by Date Approved by Date
p, &L] V7 o= 08/10/14 G~ 08/10/14 “= 08/10/14
Professional Soils Laborato Contract No: PSL14/4887
Yy GOLDTHORPE.
Client Ref: 34041
PSLR002 Issue 1 Jun 06 Page of




PLASTICITY CHART FOR CASAGRANDE CLASSIFICATION.

(B.S.5930 : 1999)

90
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- - r Compiled by Date Checked by Date Approved by Date
p. SL] G2 08/10/14 S 08/10/14 S 08/10/14
Professional Soils Laborato Contract No: PSL14/4887
ry GOLDTHORPE.
Client Ref: 34041
PSLR002 Issue 1 Jun 06 Page of
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i Chemtest

The right chemistry to deliver results

Chemtest Ltd.

Depot Road

Newmarket

CB8 OAL

Tel: 01638 606070

Email: info@chemtest.co.uk

Report Number:
Initial Date of Issue:
Client:

Client Address:

Contact(s):
Project:
Quotation No.:
Order No.:

No. of Samples:

Turnaround:
(Weekdays)

Date Approved:

Approved By:

S\ Osves
Details:

14-10977 Issue-1
06-Oct-14
Eastwood & Partners

St. Andrews House[
23 Kingfield RoadO
Sheffield

South Yorkshired
S11 9AS

Katie Swann

34041/26.9.14- Phase 2, Barnburgh Lane (South), Goldthorpe

34041-26.9.14

12

06-Oct-14

Keith Jones, Technical Manager

Date Received: 29-Sep-14
Date Instructed: 29-Sep-14
Results Due: 03-Oct-14

The results reported herein relate only to the material supplied to the laboratory.
This certificate shall not be reproduced except in full, without the prior written approval of the laboratory.
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mChémtest Results Summary - Soil

The right chemistry to deliver results

Project: 34041/26.9.14- Phase 2, Barnburgh Lane (South), Goldthorpe

Client: Eastwood & Partners Chemtest Job No.:| 14-10977 | 14-10977 | 14-10977 | 14-10977 | 14-10977 | 14-10977 14-10977 14-10977 | 14-10977 | 14-10977
Quotation No.: Chemtest Sample ID.:| 53677 53678 53679 53680 53681 53682 53683 53684 53685 53686
Order No.: 34041-26.9.14 Client Sample Ref.: TS TS TS TS TS TS TS TS NAT NAT
Client Sample ID.: EP1 EP2 EP4 EP6 EP7 EP8 EP9 EP10 EP2 EP6
Sample Type: SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL
Top Depth (m): 0.10 0.20 0.10 0.20 0.20 0.20 0.10 0.20 0.60 0.60
Bottom Depth(m):
Date Sampled:| 25-Sep-14 | 25-Sep-14 | 25-Sep-14 | 25-Sep-14 | 25-Sep-14 | 25-Sep-14 | 25-Sep-14 | 25-Sep-14 | 25-Sep-14 | 25-Sep-14
Determinand Accred. | SOP | Units | LOD
Moisture N 2030 % ] 0.02 25 15 13 17 18 16 15 22 13 18
Soil Colour N brown brown brown brown brown brown brown brown brown brown
Other Material N roots roots roots roots roots roots stones roots roots roots roots
Soil Texture N clay sand sand sand sand sand sand clay sand sand
pH M 2010 5.4 5.6 6.3 6.0 6.5 6.4 6.5 6.7 7.0 7.0
Sulphate (2:1 Water Soluble) as SO4 M 2120| g/L [0.01 0.010 <0.010
Total Sulphur M 21751 % [0.01 0.030 0.010
Sulphate (Acid Soluble) M 24301 % |[0.01 0.012 0.012
Arsenic M 2450 | mg/kg| 1 12 23 14 21 27 29 21 18 11 7.7
Cadmium M 2450 | mg/kg | 0.1 0.29 0.39 0.26 0.32 0.25 0.37 0.28 0.26 0.25 0.18
Chromium M 2450 | mg/kg| 1 27 21 18 26 24 20 22 27 23 32
Copper M 2450 | mg/kg| 1 31 33 23 43 39 46 32 36 20 26
Mercury M 2450 | mg/kg| 0.1 0.16 0.15 <0.10 0.13 0.11 0.15 0.10 <0.10 <0.10 <0.10
Nickel M 2450 | mg/kg| 1 30 27 22 30 29 27 29 35 27 33
Lead M 2450 | mg/kg| 1 58 46 47 57 56 80 47 39 26 27
Selenium M 2450 | mg/kg | 0.2 0.87 1.2 1.0 1.3 14 1.2 1.2 1.2 0.80 0.75
Zinc M 2450 | mg/kg| 1 88 83 63 92 81 98 73 76 64 87
Chromium (Hexavalent) N 2490 | mg/kg| 0.5 < 0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Naphthalene M 2800 | mg/kg| 0.1 0.32 0.28 <0.10 0.18 0.15 0.16 0.12 0.18 <0.10 <0.10
Acenaphthylene N 2800 | mg/kg| 0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Acenaphthene M 2800 | mg/kg| 0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Fluorene M 2800 | mg/kg | 0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Phenanthrene M 2800 | mg/kg| 0.1 0.28 0.21 <0.10 0.12 0.17 0.25 <0.10 <0.10 <0.10 <0.10
Anthracene M 2800 | mg/kg| 0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Fluoranthene M 2800 | mg/kg| 0.1 0.10 0.10 <0.10 <0.10 <0.10 0.28 <0.10 <0.10 <0.10 <0.10
Pyrene M 2800 | mg/kg| 0.1 0.10 <0.10 <0.10 <0.10 <0.10 0.24 <0.10 <0.10 <0.10 <0.10
Benzo[a]anthracene M 2800 | mg/kg| 0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Chrysene M 2800 | mg/kg| 0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Benzo[b]fluoranthene M 2800 | mg/kg| 0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Benzo[K]fluoranthene M 2800 | mg/kg| 0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Benzo[a]pyrene M 2800 | mg/kg| 0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Indeno(1,2,3-c,d)Pyrene M 2800 | mg/kg| 0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Dibenz(a,h)Anthracene N 2800 | mg/kg| 0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Page 2 of 6



i Chemtest

The right chemistry to deliver results

Results Summary - Soil

Project: 34041/26.9.14- Phase 2, Barnburgh Lane (South), Goldthorpe

Client: Eastwood & Partners Chemtest Job No.:| 14-10977 | 14-10977 | 14-10977 | 14-10977 | 14-10977 | 14-10977 14-10977 14-10977 | 14-10977 | 14-10977
Quotation No.: Chemtest Sample ID.:| 53677 53678 53679 53680 53681 53682 53683 53684 53685 53686
Order No.: 34041-26.9.14 Client Sample Ref.: TS TS TS TS TS TS TS TS NAT NAT
Client Sample ID.: EP1 EP2 EP4 EP6 EP7 EP8 EP9 EP10 EP2 EP6
Sample Type: SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL
Top Depth (m): 0.10 0.20 0.10 0.20 0.20 0.20 0.10 0.20 0.60 0.60
Bottom Depth(m):
Date Sampled:| 25-Sep-14 | 25-Sep-14 | 25-Sep-14 | 25-Sep-14 | 25-Sep-14 | 25-Sep-14 | 25-Sep-14 | 25-Sep-14 | 25-Sep-14 | 25-Sep-14
Determinand Accred. | SOP | Units | LOD
Benzo[g,h,ilperylene M 2800 | mg/kg| 0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Total Of 16 PAH's N 2800 | mg/kg| 2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Page 3 of 6




mChemteSt Results Summary - Soil

The right chemistry to deliver results

Project: 34041/26.9.14- Phase 2, Barnburgh Lane (South), Goldthorpe

Client: Eastwood & Partners Chemtest Job No.:| 14-10977 | 14-10977
Quotation No.: Chemtest Sample ID.: 53687 53688
Order No.: 34041-26.9.14 Client Sample Ref.: NAT MG/NAT
Client Sample ID.: EP8 EP5
Sample Type: SOIL SOIL
Top Depth (m): 0.70 0.80
Bottom Depth(m):
Date Sampled:| 25-Sep-14 | 25-Sep-14
Determinand Accred. | SOP | Units | LOD
Moisture N 2030 % ] 0.02 17 12
Soil Colour N brown brown
Other Material N roots roots
Soil Texture N clay sand
pH M 2010 7.5 7.0
Sulphate (2:1 Water Soluble) as SO4 M 2120| g/L [0.01 0.029 <0.010
Total Sulphur M 21751 % [0.01 0.010 0.020
Sulphate (Acid Soluble) M 24301 % [0.01] <0.010 0.013
Arsenic M 2450 | mg/kg| 1 4.7 7.2
Cadmium M 2450 | mg/kg | 0.1 0.17 0.19
Chromium M 2450 | mg/kg| 1 22 19
Copper M 2450 | mg/kg| 1 20 18
Mercury M 2450 | mg/kg| 0.1 <0.10 <0.10
Nickel M 2450 | mg/kg| 1 24 21
Lead M 2450 | mg/kg| 1 22 22
Selenium M 2450 | mg/kg | 0.2 0.71 0.86
Zinc M 2450 | mg/kg| 1 67 56
Chromium (Hexavalent) N 2490 | mg/kg| 0.5 < 0.50 <0.50
Naphthalene M 2800 | mg/kg| 0.1 <0.10 <0.10
Acenaphthylene N 2800 | mg/kg| 0.1 <0.10 <0.10
Acenaphthene M 2800 | mg/kg| 0.1 <0.10 <0.10
Fluorene M 2800 | mg/kg| 0.1 <0.10 <0.10
Phenanthrene M 2800 | mg/kg| 0.1 <0.10 <0.10
Anthracene M 2800 | mg/kg| 0.1 <0.10 <0.10
Fluoranthene M 2800 | mg/kg| 0.1 <0.10 <0.10
Pyrene M 2800 | mg/kg| 0.1 <0.10 <0.10
Benzo[a]anthracene M 2800 | mg/kg| 0.1 <0.10 <0.10
Chrysene M 2800 | mg/kg| 0.1 <0.10 <0.10
Benzo[b]fluoranthene M 2800 | mg/kg| 0.1 <0.10 <0.10
Benzo[K]fluoranthene M 2800 | mg/kg| 0.1 <0.10 <0.10
Benzo[a]pyrene M 2800 | mg/kg| 0.1 <0.10 <0.10
Indeno(1,2,3-c,d)Pyrene M 2800 | mg/kg| 0.1 <0.10 <0.10
Dibenz(a,h)Anthracene N 2800 | mg/kg| 0.1 <0.10 <0.10
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m Chemtest Results Summary - Soil

The right chemistry to deliver results

Project: 34041/26.9.14- Phase 2, Barnburgh Lane (South), Goldthorpe

Client: Eastwood & Partners Chemtest Job No.:| 14-10977 | 14-10977
Quotation No.: Chemtest Sample ID.: 53687 53688
Order No.: 34041-26.9.14 Client Sample Ref.: NAT MG/NAT
Client Sample ID.: EP8 EP5
Sample Type: SOIL SOIL
Top Depth (m): 0.70 0.80
Bottom Depth(m):
Date Sampled:| 25-Sep-14 | 25-Sep-14
Determinand Accred. | SOP | Units | LOD
Benzo[g,h,ilperylene M 2800 | mg/kg | 0.1 <0.10 <0.10
Total Of 16 PAH's N 2800 | mg/kg| 2 <2.0 <2.0

Page 5 of 6



i Chemtest

The right chemistry to deliver results

Report Information

Key

U UKAS accredited
MCERTS and UKAS accredited
N  Unaccredited
S This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for this analysis
SN This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited for this analysis
T This analysis has been subcontracted to an unaccredited laboratory
I/S Insufficient Sample
U/S Unsuitable sample
N/E not evaluated
< ‘"less than"
> "greater than"

<

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request

None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently corrected to a dry
weight basis TPH, BTEX, VOCs, SVCOs, PCBs, Phenols

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

All Asbestos testing is performed at our Coventry laboratory

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

Sample Deviation Codes

A - Date of sampling not supplied
B - Sample age exceeds stability time (sampling to extraction)
C - Sample not received in appropriate containers

Sample Retention and Disposal

All soil samples will be retained for a period of 1 month following the date of the test report
All water samples will be retained for 7 days following the date of the test report
Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to:
customerservices@chemtest.co.uk

Page 6 of 6
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Intended Land Use

Inorganics Residential
(mg/kg)

Arsenic 32
Cadmium 10
Chromium (l11) 627
Chromium (VI) 4.3
Lead 200
Mercury 1
Nickel 130
Selenium 350
Copper 80 ™ (200 above pH7)
zZinc 200 ™ (300 above pH7)
Notes:

*1 _ These are pH dependent; the most conservative value is given in this case.

The assessment values for arsenic, cadmium, mercury, nickel and selenium are the Soil Guideline Values
(SGVs) derived by DEFRA and Environment Agency using the ‘Contaminated Land Exposure Assessment’
model. These are outlined in the Environment Agency’s Science Report series SC050021. They are based
on a sandy loam soil and 6% soil organic matter. The assessment concentration for lead is the Category 4
Screening Level produced by Contaminated Lane; Applications in Real Environments (CL:AIRE) and

outlined in Appendix H of their report SP1010.

The assessment criteria for chromium VI and the sixteen polycyclic aromatic hydrocarbon (PAH) species
covered under the USEPA test have been taken from Nathanail, C. P., McCaffrey, C., Ashmore, M. H.,
Cheng, Y. Y., Gillett, A., Ogden, R. & Scott, D., 2009 The LQM/CIEH Generic Assessment Criteria for
Human Health Risk Assessment 2™ Edition’, Land Quality Press, Nottingham. These are also all based on
a sandy loam soil. The assessment criteria for chromium Ill is taken from the March 2011 erratum to this

publication.

With the exception of copper and zinc, 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. The modified mean value should instead be compared with the SGV.

Prepared | DES | Checked CAT Date 12.12.14 JobNo 34041
E+P GLEESON DEVELOPMENTS LTD
EGS?WOOd &Por’rne rs BARNBURGH LANE, GOLDTHORPE, PHASE 2 SITE

St Andrew’s House
23 Kingfield Road
Sheffield
S119AS ASSESSMENT CRITERIA - RESIDENTIAL
Tel: (0114) 2554554 Fax: (0114) 2554330




Intended Land Use Residential (mg/kg)

Organic Compounds 1% SOM 2.5% SOM 6% SOM
Naphthalene 1.5 3.7 8.7
Acenaphthene 210 480 1000
Acenaphthylene 170 400 850
Fluorene 160 380 780
Phenanthrene 92 200 380
Anthracene 2,300 4,900 9,200
Fluoranthene 260 460 670
Pyrene 560 1,000 1,600
Benzo(a)anthracene 3.1 4.7 5.9
Chrysene 6.0 8.0 9.3
Benzo(b)fluoranthene 5.6 6.5 7.0
Benzo(k)fluoranthene 8.5 9.6 10
Benzo(a)pyrene 0.83 0.94 1.0
Dibenz(a,h)anthracene 0.76 0.86 0.90
Indeno(1,2,3-cd)pyrene 3.2 3.9 4.2
Benzo(g,h,i)perylene 44 46 47

The assessment values for the metals copper and zinc are levels at which plant growth is thought to be
affected. The assessment values for copper and zinc 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'.
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