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I Ward Green, Barnsley - Summary

I

The site is a disused school located in the Ward Green district of Barnsley. PWA Geo-
Environmental Ltd were commissioned by Harron Homes ttd to provide a geo-environmental
appraisal of the site in co'nnection with a planning application to re-develop'the site with new
housing. A summary of salient geo-environmental issues is provided in the table below.

I

I

.~I~~~~ :RelJ1ark~ .: 1! 'j;:". ';(
Former uses The site was occupied. by 'a farm frOm the 18505 until the 19605. A pump, well and tank

are shown"on the historic plans relating to the farm development. A bUildin~'of unknown
use is shown in the south of the site during the -early 19605. By the 1970sthe site had
been redeveloped with a school -const~ucted on the site. The ~ite has remained
unchanged uflti.l the present day.

Ground Conditions The site is underlain by 'made ground between o.~ 'm and 1.0.m in depth across much of
the site. It comprises predominantly of reworked in-situ materials (mudstone and clay)
with additional foreign inclusions such as gravel of mixed lithologies, ash, clinker, brick
fragments, glass and metal. No glacial drift depo'sits were encountered although sho~n on
the geological map. The solid geology was confi~med as Coal. Measures .consisting of
weathered mudstone present directly below the made ground.

Mining & Quarrying Rotary drilling on site did not encounter,any.evidence of coal seams or shallow'abandoned
mineworkings:

Ground Gas and Radon Investigations have confirmed the gro':!!1d gas conditio~s tal'l into C51 and the site'is not in
a r~don area. No ground gas or radon protection measures are required.

Contamination Elevat,ed concentrations of PAI:i were recorded in the made ground, associated with ash
and clinker.,

Remediation'Works The PAH presents a potential risk to site workers. during development as well as longer
term potential risk$ to new site users. Risks to construction workers may be addressed by
site management controls and PPE to miilimise expos'llre. Risks to new site users may lie
remediated by off-site disposal ofthe P~H contaminate~ m_adeground or the provision of
c1ea·ncovers.

There are considered to be no pollution linkages in relation to controlled water.

Foundations Reinforced strip footings bearing onto the weathered Coal Measures strata are
recommended for the proposed two storey houses ..

Flooding & Drainage The site does not lie within an Environment Agency Flood ZO!1e,~

I
I
I

I
I
I
I
I
I
I
I
I

This brief summary should not be assumedto represent a complete account of all the potential geo-
environmental issues 'that may exist at the site~ As such it is strongly recommended that the report be read

in its entirety.

I
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I FOREWORD(Geo-environmentallnvestigalion Report)

I
This report has been prepared for the sole use and reliance.of the Client named above and cannot
be relied upon by any other parties without the express writlenauthorisation of PWA. Geo-
Environmental Ltd. Any unauthorized third party relies on this report at their own risk and the
authors owe them no duty of care.

I The report presents observations and factual data obtained during our site investigation, and
provides. an assessment of geo environmental issues with respect to information provided"bylhe
Client regarding the proposed development. Further "advice should be sought from PWAGeo-
Environmental Ltd prior to significant revision of the development proposals.I

I
The report should be read in its entirety, including all associated drawings and appendices. PWA
Geo-Environmental Ltd cannot be held responsible for any misinterpretations arising from the use
of extracts that are taken out of context.

I The findings and opinions conveyed in any Desk Study section of the report (including review of
any third party reports) are based on information obtained from the sources listed, which PWA
Geo-Environmental Ltd understands are reliable. All reasonable skill, care and diligence has been
applied in examining the information obtained. However, PWA Geo-Environmental Ltd accept no
responsibility for"inaccuracies in the data supplied or for opinions based on any such inaccurate
data.

I
I Where the report refers to. the potential presence of invasive weeds such as Japanese Knotweed,

or the presence of asbestos containing materials, it should be noted thanhe observations are for
information only and should be verified by a suitably qualified expert.

I PWA Geo-Environmental Ltd reserves the right to amend their conclusions and recommendations
in the light offurther information that may become available.

I
I
I
I
I
I
I
I
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I PHASE 2

GEO-ENVIRONMENTAL INVESTIGATION

I of land at

I
Ward Green, Barnsley

1. INTRODUCTION

I 1.1 The Commission and Brief

PWA Geo-Environmental Ltd (PWAG), were commissioned by Harron Homes ltd to carry out
a Phase II geo-environmental investigation of land at Ward Green, Barnsley (the site). The
site is currently a disused single storey school with associated asphalt surfaces and grassed
landscaping. The purpose of the study is to support a planning application for the
redevelopment of a series of low rise residential dwellings, and to determine ground
conditions.

I
I A preliminary investigation report (Ref. 1) was prepared in December 2010 which

recommended intrusive investigation works. These were subsequently undertaken during
the period March 2011 to April 2011 and the results are provided in this report. The
preliminary investigation report should be read in conjunction with this report.I

I The scope of work comprises:

I

• An assessment of the land use history;

• Determination ofthe site's environmental setting;

• Excavation of 8 no. trial pits;

• Drilling of 4 no. rotary boreholes;

• Drilling of 8 no. dynamic percussion boreholes;

• Monitoring of ground gas and groundwater levels;

• Assessment of ground conditions;

• Chemical analysis of soil and groundwater samples;

• Development and refinement of the conceptual site model;

• Environmental risk assessment and risk mitigation measures, and;

• Assessment of anticipated foundation and engineering issues associated with
redevelopment for a residential end use.

I

I
I
I 1.1 The Proposed Development

I It is understood that consideration is being given to redevelopment of the site for a small
low rise housing development, consisting of detached and semi-detached houses. The
existing school on-site will be demolished and all associated services disconnected.

I The existing access road off High Ridge Road is anticipated to stay in the same location;
however, the alignment will change in accordance with the housing layout.

I 1

I
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1 1.2 Report Format and Limitations

1
Standard definitions, procedures and guidance are contained within Appendix B, which
includes background, generic information on assessment of the site's environmental setting.

I
The Preliminary Investigation (Ref.1) comprised an inspection of historical and geological
maps and information provided by the Local CounCil, Landmark, The Environment Agency,
British Geological Survey and the Coal Authority.

I
General notes and iimitations relevant to all PWA Geo-Environmental Ltd investigations are
described in the Foreword and should be read in conjunction with this report. The text of
the report draws specific attention to any modification to these procedures and to any other
special techniques employed.

I 2 SITE DESCRIPTION

I 2.1 General

I
The site location is shown on Drawing Number 1022S/G/1S0 presented in Appendix C to
report 1022S/G/1. Site details are summarised in the tabie below.

1
Detail Remarks

location Approximately LSkm south of Barnsley town centre

NGR NGR SE 34780 04330

Area 0.71 Ha

Known services Underground sewer, overhead telecoms (underground electricity, gas and water also
likely)1

1 2.2 Site Features

Existing saiient features are summarised in the table below.

I , f,ea.tur,e- Remarks ..
Current Access Off High Ridge Road, Worsbrough, Barnsley

Topography Generally falling to the south. Embankments and split levels across the site:

Approximate 7163 m2
- boundary

areas 1600 m2_ school building

Nature of boundaries North - Brick wall (high)

West - Hedge

East - Wooden fencing

South- Block wall and hedging

Surrounding land uses North - commercial

South - residential

East - High Ridge Road and commercial

West - public open space

Nearest watercourse Snape Ske approx. 115 m north~eastof the site.

,I
1
I
I
I 2

I
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I
2.3 Site Operations

I The school is currently disused and the building boarded-up.

I 3 SITE HISTORY

I
In order to investigate the development history, previous land uses and immediate
surrounding land, site centred extracts from Ordnance Survey (OS) plans dating back to 1855
were r~viewed. These plans are presented in Appendix Eof Ref.!.

I The table below provides a summary of the history of the site. Significant former
uses/operations are highlighted in bold text.

I
batels) ·On -Site Surrounding Land " -
1855 A farm is shown on the site with the The surrounding land is shown as mostly

farm buildings concentrated in the undeveloped agricultural land with a small
southern part of the site. A pump is hamlet 100m to the north of the site.
shown in the central part of the site.

1892-1894 The farm is named as Ward Green Two wells are shown 100m to the north east of
Farm. An unmarked building has the site. A colliery is shown 800m to the north
been constructed in the west of the east of the site and sandstone quarries are
site. shown 900m and lkm to the north and north

east.

1906-1907 A well is shown in the centre of the A reservoir is shown 300m to the south west of
site and a tank is shown in the south the site. Air-shafts and old shafts are indicated
east of the site. to be present 600m to the east, 900m to the

south east and 600m to the west.

1931 The well is no longer shown. A residential estate has been constructed to th'e
north of the site.

1948 No significant changes. An unmarked building has been constructed to
the east of the site. More residential properties
have been constructed to the south east of the
site.

1958 No significant changes. An unmarked building has been constructed
immediately to the north east of the site.

1960-1966 The farm buildings are no longer A school and allotments are shown to the east
shown and an unmarked building has of the site with further residential properties
been constructed in the central constructed to the south. A community park ;s
southern part of the site. shown to the- west of the site with slopes shown

indicating significant level changes. Agarage has
been constructed immediately to the north of
the site and a church to the east. A stream is
shown 115m to the north east of the site. The
reservoir to the south west of the site is no
longer shown.

1973-1978 The building in the south of the site is More residential properties ar,e shown to the
no longer sh'own. A school has been south ofthe site.
constructed on the site.

I
I
I
I
I
I
I
I
I
I 3

I
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I 1993 The school is shown as No significant changes.
Words borough Manor Infant's
school.

2000 No significant changes. An air shaft ;5 shown 250m to the south west of
the site.I

I 4 ENVIRONMENTAL SETIING

I
The site's environmental setting has been ascertained from a variety of data sources, and are
summarised in the table below. Notes describing how the site's environmental setting has
been assessed are included in Appendix B to this report. The responses received from the
Coal Authority, The Local Council, the BGS and the Environment Agency are included as
Appendix D of Ref.1.

I In consideration of the site's proximity to controlled waters, its hydrogeology and end use
the site's sensitivity is considered to be MODERATE.

I

I

.
Subject Data Source Summary ..

..

Geology 1:50,000 BGS map Drift - None present.

Solid - Pennine Middle Coal Measures (undifferentiated mudstone,
siltstone and sandstone).

Inferred coal seam outcrop - Lower Beamshaw coal seam in the
north-eastern extremity of the site with potential of Kent's Thin
seam present at shallow depth.

Faults - none anticipated as affecting the site.

Mining Coal Authority Report According to records obtained from the Coal Authority the site is in
the zone of likely influence from workings in five seams of coal at
depths ranging from 100m to 460m. last worked in 1970. Any
ground movement from these coal workings should have ceased by
now.

Quarrying local Authority search Nearest quarry - sandstone appprox. 400 m north of the site.

Historical OS Plans

Radon BREReport BR211 No protective measures required

Hydrogeology Environment Agency Source Protection Zone - none recorded

Groundwater Vulnerability Aquifer - Secondary (Minor of variable permeability) - Middle Coal
map Measures (Solid).

Envirocheck Report Soil leaching potential- High (default due to the urban setting).

Groundwater abstractions - none within the vicinity of the site.

Flood Risk Environment Agency The site does not lie within SOm of an Environment Agency Flood
Zone
The site is in an area defined as having a risk of groundwater
flooding.

I
I
I

I
I
I
I
I
I 4

I
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I Landfills and Waste Sites

I
One historical and registered landfill site is located,approximately 100m to the south west
of the site. It was operational between 1981 and 1989, and licensed to accept inert,
industrial and commercial waste including demolition, horticultural and landscape
industrial waste. No other waste facilities exist within the locality of the site.

Regul,ated Industrial ActivitiesI
No current trade industries are recorded as active within 250 m of.the site.

I The nearesthistoric trade industriis recorded as a printers approximately 159 m south of
the site. This historical activity is not anticipated as having the potential to affect the site:

5 PRELIMINARY CONCEPTUAL SITE MODEL

I

A preliminary conceptual site model was constructed on the basis of the preliminary

investigation data in accordance with current good practice (Ref.2). Potential
contaminant sources, pathways and receptors were evaluated as follows.

The historical plans ,show that the site has been occupied by a single storey school and
caretakers bungalow since the 1970's. Prior to this the land had been used as alarm and
associated land prior to the first Ordnance Survey map of 1855. The farm is recorded as
having a nearby well and tank of unknown usage. Both these features fall within the site's
boundary.

Potential contaminants that may pose a risk to current and future receptors include:

I
• Contaminated made ground inclusions;
• Impacted natural sub-soils affected by leaching from the made ground and

possible spills;
• Fuel and lubricating oil leaks and spills from grass cutting equipment on-site;
• Ground gas from made'ground and/or coal seams beneath the site and an off-site

historical landfill;
• Fuel oil and solvent contamination associated with the off-site former garage

immediately to the north of the site,I
Potential receptors include future site users, construction workers, new buildings and
services, and groundwater.

I
Pathways between the potential sources and receptors comprise contact, ingestion and
inhalation by humans, and,leaching through the'soil profile,

The Coal Authority Report states that the site is in Hie likely zone of influence of five
seams of coalbetween 100 m and 460 m depth, however; the report goes on to say that
any movement should have ceased by now. Also the site is in an area which may be

5
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I affected by shallow coal workings.

I
In consideration of these factors a preliminary conceptual site model was prepared,
identifying plausible potential pollutant linkages and provided in Drawing 10225/G/151
(Included in Ref.1). These formed the basis and justification for the intrusive site
investigation workssubsequently undertaken.

I Ground Investigation Strategy

I
'~~~~~~to_ry~oles -Purpose ~":.; , .,

Trial Pits' To observe the nature, distribution and thickness of made ground,
evidence of any contamination, biodegradable matter, old foundations,
sub-surface tanks etc. And to take samples for chemical analysis.

Boreholes To investigate ground conditions at depth and obtain samples for
geotechnical testing.

To install monitoring wells across the site in order to determine
groundwater levels and monitor for hazardous gas.

Rot~ry Boreholes To locate possible unrecorded shallow mine w<?rkings.

I
I
I
I
I

I
I
I
I
I 6

I
I
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6 GROUND INVESTIGATION

I
6.1 Sampling Strategy

The principal objectives of the study were to examine the ground conditions and assess

the site suitability for the proposed development, identifying any potential environmental

risks. The site investigation layout was designed in relation to the proposed building
position to target potential sources of contamination. In addition, sampling points were

selected on a random basis within the development area. The locations are shown on
Drawing 10225/G/152A

I
I

•
I
I
I

••••:.
I
I
I
I

6.2 Site Works

Eight dynamic boreholes were drilled and 8 no. machine-dug trial pits were excavated on
11th March 2011. Also, 4 no. rotary percussion boreholes were drilled on 21" March 2001.
The boreholes and trial pits were logged by a geotechnical engineer in accordance with BS

5930 (Ref. 3) and Eurocode 7 (Ref. 4) requirements.

Each pit was photographed (Appendix OJ, and representative samples taken from both

boreholes and trial pits for chemical analysis under chain of custody to NLS laboratories
leeds.

Five wells were installed in the dynamic percussion boreholes and ground gas and

groundwater levels monitored on four occasions between 14'h March 2010 and 8th April

2011.

The exploratory logs, chemical analysis results and gas monitoring data are included as
Appendix E, F and G respectively.

7. GROUND CONDITIONS AND IN-SITU TESTING

7.1 Top Soil and Made Ground

Made ground was recorded at all locations with a thickness ranging between 0.1 m (TP3)
and 1.0 m (TP 2). The material consisted predominantly of reworked insitu soil with

inclusions in varying fractions of gravel of mixed lithologies, ash, clinker, glass, brick
fragments and rare metal. Tree roots were also recorded.

Trial pits 1, 2, 4 and 6 and dynamic boreholes WS4, 5 and 7 were identified as containing a
discrete horizon of ash and clinker. No olfactory evidence of contamination was noticed

during the investigation.

The reworked natural made ground consisted of (generally) a sandy gravelly clay soil.

7
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I

•••
I

7.2 Weathered Residual Soil

The natural deposits underlying the made ground were found typically to consist of
weathered mudstone in the form of a stiff to very stiff sandy gravelly clay from 0.1 m below

ground level (mbgl) to 1.0 mbgl extending down to depths ranging between 0.93 m and

1.95 mbgl.

Standard penetration testing (SPT) was performed at every metre of penetration or on

refusal of the cutting shoe. Results of the SPTtesting within the residual soil horizon (clay)
recorded 'N' values ranging from 13 to 35, with a mean average result of 18.9 N. This

would confirm the empirical evaluation of the clay soil as generally stiff to very stiff.

7.3 Coal Measures Strata

I
I
I
I
I
I

'.
I
I
I

The horizon below the residual sandy gravelly clay soil to the weathered Coal Measures

bedrock ranged from 0.93 mbgl to 1.95 mbgl as stated above. The transition from the
residual soil was typically to an extremely weak thinly to thickly laminated iron stained

mudstone (in ordered lithorelics) returning on excavation as tabular gravel and cobbles.

SPTtesting within this horizon resulted in 'refusals' (N ~ 50) generally between 0.5 m to 1.0

of penetration.

Refusal within the 5PT testing ranged in depth between 1.44 m (WS01 in the north of the

site) and 2.41 m (WS04 in the centre of the site).

7.4 Mine Workings

The Phase I Desk Study Report highlighted the possibility of shallow mine workings due to

two potentially shallow « 30 m) seams of coal. These were the Lower Beamshaw coal
seam (0.46m to 0.61m thick) which is recorded on the geological map as sub-cropping at

the north eastern corner of the site and the Kents Thin coal seam (O.62m to 1.52m thick)
indicated to be present to the south east of the site.

Sirius Drilling Services Ltd. carried out the drilling of 4 no. rotary percussion boreholes on
21" March 2011 in order to investigate the presence of the coal or coal workings.

Three of the boreholes (RBH01, 02 & 03) were located in the north-east corner of the site

to investigate the potential presence of the Lower Beamshaw Coal, and RBH04 was located
in the centre of the site. The boreholes ranged in depth from 8 m to 30 m, encountering

clay, mudstone and siltstone. No coal seams or evidence of workings were recorded during

the investigation.

B

I
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I 7.4 Groundwater

No groundwater was encountered during the trial pitting phase of the investigation.

I
I

Five standpipe groundwater monitoring wells were installed during the dynamic borehole

drilling stage of the investigation. The wells were installed to depths ranging from 1.87 m

to 2.07 m and subsequently monitored on four separate occasions between 14·h March
and 8th April 2011 in order to determine standing groundwater levels.

I Boreholes WS03 & OS were dry on each monitoring occasion. The remammg wells
(boreholes WS06, 07 & 08) recorded groundwater levels ranging between 1.45 m and 1.90

mbgl fluctuating up to a maximum of 250 mm in WS06 over a3 week period.

I 8 CONTAMINATION ANALYSIS

I 8.1 Analytical Strategy

Representative soil samples were taken from the boreholes and trial pits for laboratory

chemical analysis at the Environment Agency laboratories (NLSl in Leeds. The suite of
determinands was selected with consideration given to the potential contamination

sources listed in the preliminary conceptual site model. The analysis therefore comprised

heavy metals, inorganic compounds, speciated PAH, banded petroleum hydrocarbons and
asbestos.

I
I
I

8.2 Results of Chemical Analysis - Soils

Six samples of the made ground and four samples of the underlying weathered coal
measures strata deposits were analysed. The results have been screened in relation to tier

1 contaminated land risk assessment criteria which are currently in use by the industry.

I Five of the six samples of made ground contain Polycyclic Aromatic Hydrocarbons (PAHl in

excess of the screening value (40 mg/kg), with total concentrations ranging from 41.3
mg/kg to 70.5 mg/kg. Benzo (a) pyrene (BaP) concentrations of between 2.6 mg/kg to

5.3mg/kg were recorded in these samples.I
I One sample of the weathered coal measures yielded a BaP value of 1.2 mg/kg which

marginally exceeds the tier 1 screening value of 1.12 mg/kg. This is likely to be attributable
to the natural organic content of the mudstone and shale strata.

I The remaining samples did not record any determinands at concentrations greater than

their respective tier 1 screening values.

I The results of the screening are summarised in the following tables and the test results are

provided in Appendix G.

I
9
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Tier 1 Screening Results for Inorganic Determinands

~ . ." .. Concentrations in mgJkg unless otherwise stated: ", ' .. .' . .. ., Tier 1screening values'assume a residential with gardens·~n~-use.,. - . --:;'
, -

Depth: 5e Ni .S~mple As Cd Cr Pb Hg B Cu In CN TotaJ'S04
(m) Stratum' pH'

132)' (450)' (1)' (350) (130) (20)' Asbestoslocati~n- +$ (130)' , (3)' +x , +x (2,400) 0

0.5 Made
8.4 . - - - Not PresentTP1- E52 - -

Ground

TP1· ES3 1.0 Coal
8.1 - - - - - Not Present-

Measures

0 Made
8.6 - - - - - - . . Not PresentTP4 - ES1 - - -

Ground

0.4 Made
8 - - - - - - . Not PresentTPS - ES2

Ground
- -

0 Made
7.9 - - - . - Not PresentTP6 - E51 - -Ground

0.3 Made
8.6 - - - - - - - Not PresentTP7 - ES1 - -

Ground

W501- 0.47 Coal
8.7 - - - - - - - . - Not Present- .

ES1 Measures

WS04- 0.5 Coal
8 - - - - - Not Present-,E51 Measures

WS05- 0.3 Coal
8 - - . - . - - - Not Present- -

ES1 Measures
WS07- 0.3 Made 7.8 - - - - - - - Not Present- - -
ES1 Ground

10
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.' '. Source of Tier 1ValuesKey , .
" . . ,. .

" ~. ,.
- Parameter tested for but not found to be in excess of trigger concentration S DEFRA and the EA Contaminated land Exposure Assessment ((LEAl - March '02

Parameter not tested for x MAFF - The Soil Code (Rev. 1998)

0 BRE Special Digest I"Concrete in aggressive ground (200S)

#
All pH results listed to confirm which soil guideline values are to be used in ,

Dutch Intervention levels
(LEA assessment

+ Tier 1 Value is pH dependent • leRCl Guidance Note 59/83, Second Edition (1987) - (Boron Phytotoxic only)
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I Tier 1 Screening Results for Organic Determinands

I
I

Concentrations in mg/kg unless otherwise stated. Ti~r1 screening values assume "ii'reSlde"ntlal
\Vith 'g~rde~5·end-use. " : 'J .~~.-

s.~ple
" PAH(Tot.l) Benzo~a:py;erre .
Depth Stratum -- •. ' ,.. I

locatio!l": (40) . (1.12)
"

TP1- ES2 0.5 Made Ground 51.9 3.9

TP1- ES3 1.0 Coal Measures

TP4 - ESl 0 Made Ground 57.3 3.7

TP5 - ES2 OA Made Ground -
TP6 - ESl 0 Made Ground so 2.6

TP7 - ESl 0~3 Made Ground 41.3 2.9

WS01- ESl OA7 Coal Measures

WS04- ESl 0.5 Coal Measures - -
WSOS- ESl 0~3 Coal Measures 1.2

WS07- ESl 0~3 Made Ground 705 5.3

I
I
I
I
I
I
I
I
I
I
I
I
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I 804 Results of Ground Gas Monitoring

I Monitoring wells were installed in five boreholes with response zones within the natural

deposits to rockhead or in the made ground.

I
Measurements of carbon dioxide, oxygen and methane were taken from the monitoring
wells on four separate occasions over a two month period. The data are presented in
Appendix H.I

I The maximum concentration of carbon dioxide was 2.3% v/v recorded at borehole WS03.

Flow measurements detected a zero rate of flow. Methane was .not detected in any

borehole.

I These values are considered to be representative of typical made ground, and fall into
Characteristic Situation 1 presenting a very low risk (Ref. 5).

I
I 9 RISK ASSESSMENT AND REVISED CONCEPTUAL SITE MODEL

Introduction

I
I

Environmental Risk has been addressed by adopting a site-specific qualitative
approach to identify the risk of environmental harm. The guiding principle of this
approach is an attempt to establish connecting links between a hazardous source,
via an exposure pathway to a potential receptor. This is in accordance with the
Department of Environment, Transport and Regions (DETR) guidance on
Contaminated Land (Ref.6) and the Construction Industry Research and
Information Association (Ref. 7).I

I
By considering where a viable pathway exists, which connects a source with a
receptor, this assessment will identify where pollutant linkages may exist. A
pollutant linkage is the term used by the DETR in their standard procedure on risk
assessment. If there is no pollutant linkage, then there is no risk. Our risk
assessment is based on the redevelopment of the site with a commerciai end-use.I

I
Contaminated land risk assessment is based on development of a conceptual
model for the site. This is representation of the relationship between
contaminant sources, pathways and receptors developed on the basis of hazard
identification.

I
13
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I 9.2 Identified Sources

I
The following sources of contamination have been identified from the work
carried out on site.

On Site Sources

I Made ground is present at the site and elevated levels of PAH (including BaP)
were recorded in five samples of the six made ground samples analysed. The
made ground was noted to contain ash and clinker and it is concluded that the
PAH contamination is associated with these materials. This source of
contamination may be regarded as having a potential impact on the proposed
development.

I
I Off Site Sources

I A former garage was present adjacent to the northern site boundary. However,
no evidence of contamination was identified during the investigation which may
impact the site.

I
9.3 Receptors

I The following receptors have been identified who may be adversely affected by
the PAH contamination during and post development works:

I • Future site users; and

• Construction workers during redevelopment works.

The following pathways link the identified PAH contamination with the potential
receptors:

I • Dermal contact;

I • Inhalation of outdoor dust; and

I
• Ingestion of soil particles due to disturbance of made ground containing

ash and clinker.

The revised Site Conceptual Model is shown on Drawing No. 10225/G/151
presented in Appendix C.

I
I
I
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I 9.4 Qualitative Risk Assessment and ConceptualSite Model

I
A qualitative risk assessment has been undertaken for these potential source-
pathway-receptor linkages. This is based on consideration of both:

I
• The likelihood of an event (probability - takes into account both the

presence of the hazard and receptor and the integrity of the pathway);

I
• The severity of the potential consequence (takes into account both the"

potential severity of the hazard and the sensitivity orthe receptor).

The risk assessment has been based on redevelopment of the site with a
proposed residential end use.

I
I
I
I
I
I
I
I
I
I,
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Environmental Risk Assessment & Conceptual Site Model- Proposed Residential End Use
..' ~..- -

'\" ~"'._: :PathWiyS~to AssoCiated Hautdso'urce . , :,PoJlu_~ntlHn8rd~."~...~e~~~r.s, Re"ceptor' [Pot~ntial ~everitvl
Ukellhood of OCcurrence Potential Risk, '.

Future Site Users Dermal contact, Effect 00 human likely - made ground is present over much of site and coul~ remain at shallow depth Medium

Made ground Material inhalation 'nd health (Moderate beneath garden and soft landscape areas. These could be disturbed during gardening

beneath site (On containing ash ingestion of to Severe] activities.

Site). ,nd clinker with outdoor dust

elevated PA" - following

carcinogens disturbance of
made ground.

Construction Dermal contact, Effect on human likely - construction and maintenance workers may come into direct contact with low to
Workers inhalation ,nd health IModerate J made ground but exposure duration will be short. Medium

ingestion of
outdoor dust
following
disturbance of
made ground.
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1 10 CONCLUSIONS AND RECOMMENDATIONS

I
The geo-environmental assessment undertaken for the site has identified:

1
I
1
1
1
1
1
.1
1
1
1
I

• The site is currently occupied by a disused school building with
associated hard surfaced play ground and peripheral grassed
landscape areas.

• The site is located in a residential area and was historically
occupied by a farm before a school was constructed in the 1970s.

• The ground conditions comprise made ground between O.lm to
1.0m in thickness, overlying weather~d Coal Measures mudstone
strata.

• The Coal Measures strata are weathered to a stiff gravelly clay
with cobbles and boulders of mudstone to around 2.0mbgl
becoming more competent with depth.

• The made ground contains ash and clinker and gravel to cobble
sized fragments of brick, sandstone and concrete. Tree roots were
also recorded.

• Elevated concentrations of PAH (including BaP) were recorded in
the made ground

• With the exception of PAH, no ~Ievated concentrations of
potential contaminants were recorded in the soil samples
analysed, in the context of a future reSidential end-use .

• The surrounding land use is mainly residential and commercial. It
is considered unlikely that these present any potential sources of
contamination which might feasibly impact the site.

• No evidence of shallow abandoned mlneworkings was recorded by
the rotary boreholes.

• Ground gas results fall into CS 1 indicating no ground gas
protection measures are necessary for incorporation into new
buildings.

10.1 Contamination Risks

I With respect to historic land contamination, Planning Policy Guidance:
Planning and Pollution Control (PPS 23) (Ref.B) states that ground

I
I
I
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1 contamination is a material planning consideration. Local planning
authorities must take account of such issues in determining applications for
planning permission. in addition, building work is regulated under the
Building Regulations 1991. Schedule 1 (Ref. 9) requires 'precautions shall be
taken to avoid danger to health and safety caused by substances found on, or
in the ground covered by the building'.

1
I It is concluded that the presence of ash and clinker with elevated PAH in the

made ground at shallow depth represents a potential source of
contamination which may impact the redevelopment of the site. Remediation
options include removal of the source or the exposure pathways in order to
break the relevant poilutant linkages.1

I It is, therefore, recommended that the made ground is either excavated and
removed from site, or alternatively, isolated from site users by the provision
of a clean cover. This would comprise the provision of a minimum depth of
600mm of clean soil to new gardens and opens pace / landscape areas. Please
refer to Appendix I for further information on clean'covers.I

I The decision to remove or isolate PAH contamination will be dependent on
final site levels to some extent.

1 Short-term risks to site construction and maintenance workers may be addressed
through normal good practice in the adoption of good personal hygiene standards,
eating in designated mess areas and the wearing of PPE etc as detailed in advice
provided by the Health and Safety Executive (Ref 10) and in CIRIA report R132 (Ref
11).1

:1 Works should be carried out with proper regard to current statutory requirements.

1 10.3 Foundations

1
Made ground is not generally considered a suitable founding material as it variable in
composition and has unpredictable load-bearing and settlement characteristics. It is
generally advisable for foundations to be taken through it, into underlying natural in-
situ strata of adequate bearing capacity.

The proposed development comprises two storey residential dwellings
Foundation recommendations assume that development line loads will not exceed
60kN/m run. If this is not the case significant alteration to these recommendations
will be required.

1
I
I

It is considered that strip footings will be the most suitable foundation solution for
two storey houses constructed on the weathered Coal Measures strata.

Assuming a strip foundation of 8m length and 0.6m width, founding at 0.75 m

I 18
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I depth, the strata are generally considered to have a safe bearing capacity of at least
120kN/m'.

I With respect to the above foundation geometry and a maximum line load of60kN/m
run, settlements in the order of 15mm would be anticipated, which is considered
likely to be acceptable.

I Reinforcement of footings is recommended as a precaution against differential
settlement due to the variation in rock mass weathering across the site. Foundations
should be deepened near trees in accordance with NHBCStandards Chapter4.2.

I In order to minimise softening and swelling of cohesive soils it is recommended that
as soon as formation level is reached, it should be blinded. The blinding should
consist of concrete with as Iowa water:cement ratio as possible.

I A suspended floor construction should be used wherever the depth of made ground
or infill beneath a plot exceeds 600mm.

I Based on the results of the investigation it is unlikely that. significant groundwater
inflows will be encountered in shallow excavations.

I Excavations in natural ground should remain stable in the short term but if left open
for any significant period of time, may require shoring.

I Sub-surface concrete in contact with the natural ground should be Design Sulphate
Class DS-l, with the site allocated an ACECClassification of AC-l.

I 10.5 Potential Development Constraints

I The underground services on site (in particular the combined sewer) present a
potential development constraint unless they can be relocated. Additional enquiries
are required to ascertain the feasibility of such diversionary works and the particular
easement required by each service undertaker if they remain in-situ.I Utility companies may seek to restrict changes in site level if the depth of cover
above their services were adversely affected' by any development proposals. This
aspect reqUires further clarification.I

I

There is also a former well within the site identified on old as maps which may
present a risk of instability to new buildings. It is likely that the well was infilled prior
to the development of the school, however, it is recommended that the position is
investigated and, if necessary, secured appropriately once demolition and site
clearance has taken place.

I

I
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I Legislative Background

I

Environmental liabilities and risks have been evaluated in terms of a source - pathway -
target relationship in accordance with the approach set out in the 1995 Environment Act,

The Contaminated Land (England) Regulations 2000 and the DETR circular 02/2000
Environmental Protection Act 1990: Part IIA Contaminated Land. Contaminated land is

defined within the legislative framework as land which is in such condition by reason of

substance in, on or under the land that:

I

I a) significant harm is being caused or there is a significant possibility of such harm
being caused;

b) significant pollution of controlled waters is being or is likely to be caused.

I The potential for harm is based on the presence of three factors:

I

• Source: Substances that are potential contaminants or pollutants that may cause
harm:

• Pathway: A potential route by which contaminants can move from the source to the
receptor; and

• Receptor or target: A receptor that may be harmed, for example the waters
environment, humans, water, flora and fauna.

I

I
I

Where a source, pathways and target are all present a pollutant linkage exists and there is

potential for harm to be caused. Therefore, the presence of measurable concentrations of

contaminants within the ground and subsurface environment does not automatically imply
that a contamination problem exists, since contamination must be defined in terms of
pollutant linkages and unacceptable risk of harm.

I
I

The nature and importance of both pathways and receptors, which are relevant to a

particular site, will vary according to the intended use of the site, its characteristics and its
surroundings.

I
The key principle which underpins this approach is the "suitable for use" criterion, This
requires remedial action only where contamination is considered to pose unacceptable

actual or potential risks to health or the environment and appropriate and cost effective
remediation techniques exist, taking into account the actual or intended use of the site.

I
I
I
I
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Guidance

PWA Geo-Environmental Ltd (PWAG) is part of a registered Engineering Practice which is a
member of the Association of Consulting Engineers (ACE).

This report has been prepared in accordance with:

I
I
I
I
I
I
I
I

• CLRll- Model Procedures
• Contamination and Environmental Matters - Their implications for Property

Professionals (2'd Edition RICsNov 2003)
• Brownfields - Managing the development of previously developed land - A client's

guide, CIRIA2002
• DEFRA and Environment Agency (EA) publications CLR7 - 10, (subsequently

withdrawn) supported by the TOKguides and sGV guides, dated March 2002
• DETR Circular 02/2000, Contaminated Land: Implementation of Part IIA of the

Environmental Protection Act 1990
• Environment Agency technical advice to third parties on Pollution of Controlled

Waters for Part IIA of the EPA1990, May 2002

And any other protocols advised by DEFRA and the EA and guidance's prepared by Bsl,
CERTA,BURA, and other industry advisory bodies including Bss930 and Bs10175.

Judicial Precedents and legislation

The foilowing non-exhaustive list of the legislative framework documents has been
considered in the compliance of this document.

I
I
I
I
I
I

• The Environment Act (1995)
• The Environment Protection Act (1990)
• The Water Resources Act(1991)
• The Radioactive Substances Act (1993)
• The Pollution Prevention and Control (England and Wales) Regulations (2000)
• The Contaminated Land (England) Act (2000)
• The Environment Act 1995 (Commencement No.16 and Saving Provision) (England)

Order (2000)
• The Contaminated Land (England) (Amendment) Regulations (2001)
• The Landfill Regulations (England and Wales) Regulations (2002)
• The Landfill (England and Wales) (Amendment) Regulations (2004)
• Rylands v Fletcher - Private Nuisance, Escape
• Health and Safety at Work Act
• The Building Regulations 1991, Part C of Schedule 1
• The Controlled Waste Regulations 1992
• Special Waste Regulations 1996

I
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Neither the list of guidance nor the list of judicial precedents. and iegislation should be

considered exciusive or comprehensive. There are approximately 85 individual items of

legislation regulating contaminated land work. PWAG makes every effort to ensure that all
are adhered to in the preparation and presentation of this report.

1 Technical Competence

1 PWAG is a leading specialist multi-disciplinary engineering practice working in the
contaminated land market. Most of the workload undertaken by PWAG is within the

property development market dealing with brownfield re-development and associated

environmental and geotechnical issues.1
1

Established in 2009 PWAG is at the forefront of environmental asset management providing

expertise in environmental risk assessments, environmental site investigations, geotechnical
site investigations and remediation strategies.

I PWAG's staff come from a wide variety of backgrounds within the geotechnical and

environmentai sectors and are all degree qualified. Specialists include geotechnical
engineers, geologists, chartered environmentalists and chartered engineers.

I PWAG's technical protocols are described in our reports and are strictly adhered to by

quality control checks in the field and in the laboratory. PWAG only uses UKASand MCERTS

accredited iaboratories for all methods used to derive determinant concentrations.1
1

PWAG is working towards a quality assurance process under 1509001:2000 which facilitates
rigorous in-house administrative and technical protocols. PWAG also initiates a robust
health and safety program for each site and ensures the regular training of staff in new

guidance's and techniques.

1
'I
1
1
1
1
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Generic Notes - PWAG Geo-environmentallnvestigations

Environmental Setting

General

Third party information obtained from the British Geological Survey (BGS),the Coal Authority, the Local
Authority etc is presented in the Correspondence Appendix of this Geoenvironmental Report.

Geology, Mining & Quarrying

In order to establish the geological setting of a site, PWAG refer to BGSmaps for the area, and the relevant
geological memoir.

A coal mining report is obtained from the Coal Authority. Further information is sourced from the Local
Authority and by reference to current and historical as pians.

Landfills

PWAG obtain data from the Landmark Information Group, the Environment Agency and the Local Authority
with respect to known areas of landfilling within 2S0m of the proposed development site. Reference is also
made to historical as plans, which are inspected for evidence of backfilled quarries, railway cuttings, colliery
spoil tips etc.

Radon

Radon is a colourless, odourless gas, which is radioactive. It is formed in strata that contain uranium and
radium (most notably granite), and can move though fissures eventually discharging to atmosphere, or the
spaces under and within buiidings. Where radon occurs in high concentrations, it can pose a risk to health.

In order to assess potential risks associated with radon gas, PWAG refer to BREReport BR211, 1999: "Radon:
guidance an protective measures for new dwellings".

BR211 provides a preliminary indication of the measures required for a particular site, but it is also often
necessary to request a Stage 2 Protective Measures Site Report from the BGS.

The level of protection needed is site-specific and is determined by reference to the radon potential map for
the area followed by a geological assessment of the site. This information is contained in the Annexes of
BR211.

Annex A - derived from statistical analysis of radon measurements in existing houses carried out by the NRPB
and grouped on a Skm grid.

Annex B· based on an assessment of the same radon measurements grouped by geological units. The maps
show the Skm grid squares underlain completely or in part, by geological units which potentially exceed the
action levels for radon protective measures. The grid squares are coded according to the highest potential
within the square. In many cases the actual geological radon potential varies considerably within a grid square.

Generic Notes - Environmental Setting. 1 of 5
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PWAG adopt the following procedure when assessingrisk associated with radon,

Firstly, Annex A maps are reviewed to see whether the site requires full, basic or no measures, If the site is in a
dark brown square, full radon protection measures are required. If the site is in a light brown square,
reference should be made to Annex B.

Secondly, Annex B maps'are reviewed to see whether a further geological assessment is required which may
result in upgrading the result from Annex A, If a site lies within a shaded square, it may require radon
protection, and PWAG request a Stage 2 Protective Measures Site Report from the BGS.

If the site is in a square that is not coloured or shaded in either set of maps then no radon protection is
needed and therefore a BGSReport is not normally necessary.

The BGSgeological assessment involves checking whether the site is on or close to a geological unit that has
statistically been found to have elevated radon potential. The geological assessment is based on either
1:50,000 or the 1:250,000 scale data. The search area specified as part of the request is increased by 50m in
areas where 1:50,000 data is available and by 500m in areas with 1:250,000 scale data to allow for potential
inaccuracies in the position of boundaries. The BGSreport indicates the highest level of protection required
within the search area and its buffer zone.

When requesting a BGSreport, PWAG select the search radius carefully, since too large a search radius may
result in the inclusion of areas underlain by geoiogical units of a higher radon potential, thereby giving rise to
recommending too high a level of protection.

The report also includes (where available), a list of the geological units included in the assessment. PWAG
check that these actually underlie the site, rather than the buffer zone only.

On the basis of radon measurements in dwellings and on their geological interpretation, the BGS report
stipulates the level of protective measures required for the proposed development site, and this could be:

1. no measures,

2.
3.

basic measures, or

full measures.

Details of these measures are provided in the Hazardous Gassection of this Geoenvironmental Report,

Hydrogeology

PWAG obtain information from the Environment Agency (EA) and the Landmark Information Group with
respect to:

• groundwater quality

recorded pollution incidents

licensed groundwater abstractions

•
•
Reference is also made to the EA document "Policy and Practice for the Protection of Groundwater" (1998) and
the relevant Groundwater Vulnerability Map.
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Bedrock and any overlying granular Drift deposits are classified by the EA:-

• Major aquifers: "Highlypermeable formations, usually with a known or prabable presence of significant
fracturing. They may be highly praductive and able to support large abstractions for public water supply
and ather purposes".

• Minor aquifers: "Fractured or potentially fractured racks which do not have a high primary permeability,
or ather formations of variable permeability. Although these aquifers will seldom produce large
quantities of water for abstractions, they are important bath for local supplies and in supplying base flaw
to,riversu•

• Non-aquifers: "Formations which -are generally regarded as containing insignificant quantities of
graundwater. However graundwater flaw thraugh such racks, although imperceptible, does take place
and needs to be considered in assessing the risk associated with persistent pollutants. Some nan-
aquifers can yield water in suffiCient quantities for domestic use".

Groundwater vulnerability is determined by 4 variables:

1. The presence and nature of overlying soil (the weathered zone affected by living organisms; soil in the
UK can extend up to 2m in depth). Physical properties of the soil affect the downward passage of water
and it's ability to attenuate pollutants. The EA make reference to a three-fold classification of soil
types:-

• Soils of low leaching potential are defined as "soils in which the pollutants are unlikely to penetrate
the soil layer because either water movement is largely horizontal, or they have the ability to
attenuate diffuse pollutants".

• Soils of intermediate leaching potential are defined as "soils which have a moderate ability to
attenuate diffuse source pollutants or in which it is possible that same nan-adsorbed diffuse source
pollutants and liquid discharges could penetrate the sail layer".

• Soils of high leaching potential are defined as "sails with little ability to attenuate diffuse source
pollutants and in which nan-adsorbed diffuse source pollutants and liquid discharges have the
potential to move rapidly to underlying strata or to shallow graundwater".

In urban areas and restored mineral workings the soil information is based on fewer observations than
elsewhere. A worst-case vulnerability (H) is therefore assumed farthese areas and for current mineral
workings by the EA. All are given a designation of HU unless proved otherwise.

2. The presence and nature of Drift, which often overlies bedrock., Where Drift is of substantial thickness
and low permeability, it can provide an effective barrier to surface pollutant migration. Permeable Drift
is classified as a Minor Aquifer except where it is in probable hydraulic continuity with a Major Aquifer,
where it is regarded as part of the Major Aquifer unless proven otherwise by site investigation.

3. The nature of the geological strata (bedrock). Rocks that contain groundwater in exploitable quantities
are called aquifers.

4. The depth of the unsaturated zone; ie that part of the aquifer which lies above the water table

Generic Notes - Environmental Setting. 3 of 5
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The EA have also designated Source Protection Zones, which are based on proximity to a groundwater source
(springs, wells and abstraction boreholes). The size of a Source Protection Zone is a function of the aquifer,
volume of groundwater abstracted and the effective rainfall, and may vary from tens to several thousand
hectares.

Hydrology

PWAG obtain information from the Environment Agency and the Landmark Information Group with respect to:

• surface water quality

• recorded pollution incidents

• licensed abstractions (groundwater & surface waters)

• licensed discharge consents

• site susceptibility to flooding

The EA have set water quality targets for all rivers. These targets are known as River Quality Objectives
(RQOs). The water quality classification scheme used to set RQO planning targets is known as the River
Ecosystem scheme. The scheme comprises five classes (RE1 to RES) which reflect the chemical quality
requirements of communities of plants and animals occurring in our rivers.

General Quality Assessment (GQA) grades reflect actual water quality. They are based on the most recent
analytical testing undertaken by the EA. There are six GQA grades (denoted A to F) defined by the
concentrations of biochemical oxygen demand, total ammonia and dissolved oxygen.

The susceptibility of a site to flooding is assessed by reference to a Flood Map on the Environment Agency's
website. These maps provide show natural floodplains - areas potentially at risk of flooding if a river rises
above its banks, or high tides and stormy seas cause flooding in coastal areas.

There are two different kinds of area shown on the Flood Map:

1. Dark blue areas could be flooded by the sea by a flood that has a 0.5% (1 in 200) or greater chance of
happening each year, or by a river by a flood that has a 1% (1 in 100) or greater chance of happening each
year

2. Light blue areas show the additional extent of an extreme flood from rivers or the sea. These outlying areas
are likely to be affected by a major flood, with up to a 0.1% (1 in 1000) chance of occurring each year.

These two colours show the extent of the natural floodplain if there were no flood defences or certain other
manmade structures and channel improvements

The maps also show all flood defences built in the last five years to protect against river floods with a 1% (1 in
100) chance of happening each year, or floods from the sea with a 0.5% (1 in 200) chance of happening each
year, together with some, but not all, older defences and defences which protect against smaller floods.

The Agency's assessment of the likelihood of flooding from rivers and the sea at any location is based on the
presence and effect of all flood defences, predicted flood ievels, and ground levels.

It should also be noted that as the floodplain shown is the 1 in 100 year (or 1 in 200 year as appropriate), areas
outside this may be flooded by more extreme floods (e.g. the 1 in 1000 year flood). Also, parts of the areas
Generic Notes - Environmental Setting. 4 of 5
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shown at risk of flooding will be flooded by lesser floods (e.g. the 1 in 5 year flood). In some places due to the
shape of the river valley, the smaller floods will flood a very similar extent to larger floods but to a lesser depth.

If a site falls within a floodplain, it is recommended that a flood survey be undertaken by a specialist consultant
who can advise on appropriate mitigating measures; ie raising slab levels, provision of storage etc.

COMAH & Explosive Sites

PWAG obtain information from the landmark Information Group with respect to COMAH or explosive sites
within lkm of the proposed development site. PWAG's report refers to any that are present, and recommends
that the Client seeks further advice from the HSE.

Areas around COMAH sites (chemical plants etc) are zoned with respect to the implementation of emergency
plans. The HSEare a statutory consultee to the local planning authority for all COMAH sites. The COMAH site
may have to revise it's emergency action plan if development occurs. This might be quite straightforward or
could entail significant expenditure. Consequently, the COMAH site may object to a proposed development
(although it is the local Authority who have final say, and they are likely to place more weight on advice from
the HSE).

Preliminary Conceptual Ground Model

The site's environmental setting (and proposed end use) is used by· PWAG to assess the significance of any
contamination encountered during the subsequent ground investigation

Assessment of contaminated land is based on an evaluation of pollutant linkages (source-pathway-receptor).
Contaminants within the near surface strata represent a potential.source of pollution. The environment (most
notably groundwater), site workers and end users are potential targets.

Potential pollutant linkages are shown on a preliminary conceptual site model, presented as a Drawing in an
Appendix to this Geoenvironmental Report. The preliminary model is revised in light of data arising from the
subsequent ground investigation.

Generic Notes - Env;tonmentaJ Setting. 5 of 5
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Report No: 10225/G/2
Project Details: Ward Green Primary School, Bamsley
Date: April 2011

Plate 1: Trial Pit 1
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Plat" 2: Trial Pit 2
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Plate 4: Trial Pit 4

Plate 5: Trial Pit 5
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I Window Sample Log

Ge~!ilnIOI

Exploratory hole number

Client: Harron Homes
Site: Ward Green
Eauiament: Archwav Comnetitor [)vnamic SamnlinnRi WS01Logged Checked Approved
Start Date 0310312011 By By By

End Date 0310312011 DC

Strata Description Depth 10 Top Depth to Base
01 Strata (m) 01 Strata (m) Sample tvoetdeolhltest

MADE GROUND: multicolaured sandy limestone graveL G.L. 0.47

ESl @0.47-0.60m
Very stift grey and brawn mottled fine to medium anguar 0.47 0.93
gravelly CLAY. (WEATHERED MUDSTONE). _ 1.00

(1.000 . 1.440) N • so
Extremely weak iron stained grey and brown mottled thickly to thinly 0.93 1.00
laminated weathered MUDSTONE.

_ 2.00

_ 3.00

_ 4.00

,.- S.OO

_ 6.00

_ 7.00

_ 8.00

I- 9.00

10.00

Remarks
No olfactory evidence of contamination. Sample Type Key
No groundwater encountered. ES = Environmental sample
Terminated due to refusal of penetration. B = Bulk sam pie

D = Hand Sample
N = SPT 'n' value lor 300 mm

IHSV - Hand Shear Vane IkPal
Sheet 1 of 1
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Window Sample Log Ge~!!lntal

Exploratory hole number

Client: Harron Homes
Site: Ward Green
Eauipment: Archway Compelitor Dvnamic Samoling Ri WS03Logged Checked Approved
Start Date 03/03/2011 By By By

End Date 03/03/2011 DC

Strata Description Depth \0 Top Depth to Base
of Strata (m) of Slrala (m) Sample type/depth/lest

MADE GROUND: dark soh slightley gravelly clay. G.l. 0.17
Note; 30 mm plyboard at the base of this stratum

ESl @'O.3 - 0.6 m
MADE GROUND: yellowish white limestone gravel. 0.17 0.25 _ 1.00

(1.000 - 1.450) N .. 23

Very stiff brown nd grey mottled slightley sandy siightley gravelly CLAY. 0.25 1.63

Gravel consists of mudstone increasing in fraction with depth to very
gravelly clay. (WEATHERED MUDSTONE). _ 2.00

(2.000 . 2.240) N • 50
Extremely weak light brown thinly to thickly laminated MUDSTONE. 1.63 2.00

_ 3.00

_ 4.00

_ 5.00

'- 6.00

_ 7.00

_ 8.00

_ 9.00

10.00

Remarks
No olfactory evidence of contamination. Sample Type Key
No groundwater encountered. ES = Environmental sample
Terminated due to refusal of penetration. S = Sulk sample
50 mm standpipe installed. D = Hand Sample

N = SPT 'n' value for 300 mm or refusal
HSV = Hand Shear Vane (kPa)'

Sheet 1 of 1
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Window Sample Log
c,,~~!l.nlal

Ellploratory hole nurrtlGf

Client: Harron Homes
Site: Ward Green
Eauicmenl: Archwav Competitor Dynamic Samplino Ri WS04

11~ogged I~hecked I~pproved
Start Date 0310312011 By By By
End Date 03l031201110c I I

Strata Description Depth to Top Depth to Base
of Strata (m) of Strata 1m) Sample IvpefdeplMest

MADE GROUND: black sandy I ashy fine to medium gravel of mixed G.L. 0.30
lithologies and clinker inclUding occasional glass.
M.ADE GROUND: yeUow!stl white limestone gravel. a.3D 0.40 ES1,@O.5·0.7m

Stiff brown and-grey mottled sandy slightly fine to medium gravelly CLAY. 0.40 1.26 I- 1.00
Gravel is very angular 10 sub-rounded increasing to gravelly with depth. (1.000· 1.450) N '" 13
(WEATHERED MUDSTONE).
Very 81iff geyi8h brown gravelly CLAY. (WEATHERED MUDSTONE). 1.26 1.50
Extremely weak light brown and grey mottled slightly clayey gravel of \.50 2.00 f- 2.00
MUDSTONE. Note; recovered as ordered lithorelics. (2.000 - 2.410) N .. 50

I- 3.00

f- 4.00

f- 5.00

I- 6.00

__ 7.00

r- 8.00

I- 9.00

10.00
Remarks
~o olfactory evidence of contamination. Sample Type Key
No groundwater encountered. ES '" Environmental sample
Terminated due to refusal of penetration. S '" Bulk sample

o '"Hand Sample
N '" SPT 'n' value for 300 mm or refusal
HSV = Hand Shear Vane lkPal

Sheet 1 of 1
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Window Sample Log Ge~!!.Ientot
Exploralory hole nuniler

Client: Harron Homes
Site: Ward Green
Equipment: Archwav Comoetitor Dvnamic Samolina Ri WS05Logged Checked Approved

Start Date 03103/2011 By By By

End Date 03103/2011 DC

Strata Description Depth to Top Depth to Base
01 Strata (m) of Strala (m) Sample tvpe/depth/test

MADE GROUND: black $andy I ashy fine to medium gravel of mudstone G.L. 0.16

and clinker. ES1@O.3-0.6m
MADE GROUND: yellowish white limestone gravel. 0.16 0.26
Very stiff black, green and brown mottled sandy very gravelly CLAY. 0.26 0.92 _ 1.00

(WEATHERED MUDSTONE). (1.000 -1.450) N .. 14
VERY stiff brown sandy very gravelly CLAY. 0.92 1.60

(WEATHERED MUDSTONE).
Extremely weak brown thinly to thickly laminated MUDSTONE. 1.60 2.00 _,2.00

(2.000·2.335) N .. 50

_ 3.00

_ 4:.00

_ 5.00

_ 6.00

_ 7.00

_ 8.00

_ 9.00

10.00

Remarks
No olfactory evidence of contamination. Sample Type Key
No groundwater encountered. ES '" Environmental sample
Terminated due to refusal of penetration. B = Bulk sample
50 mm siandpipe installed. D = Hand Sample

N,,,, SPT 'n' value for 300 mm or refusal
HSV = Hand Shear Vane (kPa)

Sheet 1 of 1
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Window Sample Log
Ge~~iln:o,

Exploratory 1101& nurrber

Client: Harron'Homes
Site: Ward Green
Eauiomenl: Archwav Com etitar Dvnamic Sam line Ri WS06

11~ogged j;heCked I:pproved
Start Date 0310312011 By By By
End Date 03/03/20111DC 1 1

Strata Description Depth to Top Depth to Base

Sample tYoeJdeptMest01 Simla (m) o! Strata (m)

MADE GROUND: grassed dark brown slightly sandy humic clay. GL 0.25

MADE GROUND: firm brown sandy fine to medium gravelly clay. 0.25 0,44

Gravel consists of mixed lithologies. ESt@O.5-0.8m

Firm to very s,tiff grey and brown monied sandy slightly fine to medium 0,44 1.95 _ 1.00

gravelly CLAY. (WEATHERED MUDSTONE). (1.000 - 1.450) N. 15

Extremely weak light brown thinly to thickly laminated MUDSTONE. 1.95 2.00 _ 2.00

(2.000 - 2.330) N • 50

_ 3.00

_ 4.00

r- 5.00

f- 6.00

f- 7.00

r- 8.00

f- 9.00

10.00

Remarks
No offactory evidence of contamination. Sample Type Key
~o groundwater encountered~ ES '" Environmental sample
Terminated due to refusal of penetration. B '" Bulk sample
50, mm standpipe installed. o '" Hand Sample

N = SPT 'n' value for 300 mm or refusal
HSV = Hand Shear Vane IkPal

Sheet 1 of 1
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Window Sample Log ~,,,~!!l,nlol
Exploratory hole nurmer

Client: Harron Homes
Site: Ward Green
EQuipmet1l: Archwav Comoetitor Dvnamic Samolina Ri WS07logged l~h8CkedI~pproved
Start Date 03/03/2011 By By By

End Date 0310312011 DC I I

Strata Description Depth to Top Depth to Base
01 Strata (m) 01 Strata (m) Sample type/depthllest

MADE GROUND: grassed dark brown slightly sandy humic clay. G.L 0.17
MADE GROUND: stiff dark sandy gravelly clay. Gravel consists of 0.17 0.73 ES1@O.3-0.6m
sandstone and mudstone with occasional ash and glass fragments.
MADE GROUND: brown coarse gravel of sandstone. O.7~ 0.84 _ 1.00

Stiff grey and brown mottled sandy slightly fine 10medium gravelly CLAY. 0.84 1.40 (1.000 • 1.450) N '" 35

(WEATHERED MUDSTONE).
Extremely weak brown slightly sandy GRAVEL OF MUDSTONE. 1,40 t .70
Note; recovered as ordered lfthorelics. _ 2.00
Extremely weak light brown thinly to thickly laminated MUDSTONE. 1.70 2.00 (2.000·2.100) N = 50

_ 3.00

_ 4.00

_ 5.00

_ 6.00

_ 7.00

_ 8.00

_ 9.00

10.00

Remarks
No olfactOry evidence of contamination. Sample Type Key
No groundwater encountered. ES '" Environmental sample
Terminated due to refusal of penelratlon. 8 '" Bulk sample
50 mm standpipe installed. 0", Hand Sample

N '" SPT 'n' value for 300 mm or refusal
HSV = Hand Shear Vane (kPal

Sheet 1 of 1



1
I
1
I
1
I
I
I
I
I
I
I
.1
1
I
I
I
I
I
I
•

Window Sample Log G,~~!tnlol
Exploratory hole nurrbet

Client: Harron Homes
Site: Ward Green
Eauioment: Archway Competito·r. Dynamic Samplinq Ai WS08

11~Ogged I~hecked I:PPfOVed
Start Date 03/03/2011 By By By

End Date 03/03/20111DC I I

Strata Description Depth to Top Depth 10 Base
of Siraia (m) of Strata (m) Sample type/depth/lest

MADE GROUND: grassed dark brown slightly sandy humic clay. G.L. 0.16
MADE GROUND: firm brown sandy fine to medium gravelly day: 0.16 0.43
Stiff grey and bi.9\oin mottled fine to medium gravelly,sandy ,CLAY. 0.43 LBO ES1@O.5-0.Bm

(WEATHERED MUDSTONE). f- 1.00
(1.000 -'1.450) N;: 13

Extremely weak light brown thinly to thickly laminated MUDSTONE. LBO 2.00 r- 2.00
(2.000 - 2.135) N '" 50

r- :3.00

f- 4.00

f- 5.00

_ 6.00

I- 7..00

I- 8.00

I- 9.00

10.00

Remarks
f',JOolfactory evidence of contamination. Sample .Type Key
No groundwater en~o.untered. ES =, Environmental sample
If!!rminated due to refusal of penetralion. B = Bulk sample
50 mm standpipe inslalled. D = Hand Sample

N = SPT 'n' value for 300 mm or. refusal
HSV = Hand Shear Vane (kPa)

Sheet 1 of 1
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Window Sample Log ,;"~i!tfllal
.&ploratol)' hole nurrber

Client: Harron Homes
Sile: Ward Green
EQuipment: Archwav Competitor Dynamic SamplinQ Ri WS0211~ogged lihecked I:pproved
Start Date 03/03/2011 By By By

End Dale 03103120111DC I I

Strata Description Depth 10 Top Deplh,lo Base
of Slrala (m) 01 Strata (m) Sample l'roe/deplhltest

MADE GROUND: dark 50ft slightly gravelly clay over 30 mm plyboard. G.L 0.18
ESt @ 0.2 - 0.3 m

Stiff to very- stiff-green and grey mottled fine to medium gravelly CLAY.
Gravelly consists predominantly of fine'angular black mudstone. oJa 1.00 ~ 1.00

(1 :000 - 1.350) N "" 50

I- ?OO

I- 3:00

f- 4:00

r- 5.00

f- 6,00

f- 7.00

I- 8.00

I- .9.00

10.00

Remarks
No olfactory or visual e\lidence of contamination. Sample Type Key
No groundwater encountered. ES ",'Environmental sample
Terminated due to refusal of penetration. S '" Bulk sample

D '" Hand Sample
N '" SPT 'n' value'for 300 miTt-or refusal
HSV = Hand Shear Vane IkPal

Sheet 101 1



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

Trial Pit Log Gc,~i!l"l'n!
ElPloralory hole nulTODt

Client: Harron Homes I
Site: Ward Green
E:auioment JCB 3CX with 600 mm toothless bucket. TP2

11~ogged I~~cked I:pprovoo I
Start Date 03/0312011 By By By
fnd Dale 03103/20111 DC I

Strata Description Depth lo Top Depth to Base
01 Strata im) ot Strata fm) Sam~ll type(deprh

MADE GROUND: grassed-brown humic very gravelly sandy clay with G.L. 0.35 ESt@O.1·0,2m
oCcasional tree rools. Gravel is medium round of mixed lithologies.

MADE GROUND: orange medium sand with occasional line gravel. 0,35 0.65

f-
E52@0.6·0.8m

MADE GROUND: black very ashy f sandy gravelly clay with high cobble 0.65 1'.00

content of sandstone.

ES3@1.0·1.1m

Stiff light brown and grey mottled gravelly CLAY becoming very gravelly with 1,00 2.90
f- 1.00

depth with ordered lithorelics, (WEATHERED MUDSTONE).

f-

~ 2.00

f-

r- 3,00

-

r- 4.00

-

5.00
Remarks
No olfactory evidence of contamination. Sample Type Key
No groundwater encountered. ES = Environmental sample
Terminated due to refusal of penetration. S", Bulk sample

o .. Hand Sample
N = SPT 'n' value lor 300 mm
HSV - Hand Shear Vane rkPa\

Sheell of 1
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Trial Pit Log "o~!!tn,",
E.plolBlory hol' numbel

Client: Harron Homes 1
Site: Ward Green I
E uipment: JCB 3CX with 600 mm toothless bucket. I TP311~ l;heCked l~pproVedI
Slarl Dale 03/0312011 By By By

End Dale 03/03/2011 DC I I I

Strala Description Depth to Top Depth to Base
Samnle lvnA/depth01 Strata (m) ot Strata (rn)

MADE GROUND: grassed dark brown humic slightly fine gravelly and fine G.L. 0.10 ES1@O.O-O.lm
sandy clay with frequent roots.

Stiff Ught brown and grey mottled slightly fine sandy gravelly (becoming very 0.10 2.9m & 1.5m

gravelly and lissie with depth) CLAY with rare cobble of mudstone. - ES2@O.5-0.6rn

(WEATHERED MUDSTONE).
Note; base depth values (2.9m & 1.5m) were measured from the north and
the south 01 the trial pit respectively. The trial pit was located within an
embankment. BJ@1.0-1.5m

_ 1.00

-

_ 2.00

-

_ 3.00

-

_ 4.00

-

5.00
Remarks
No olfactory or visual evidence of contamination. Sample Type Key
No,groundwaler encountered. ES = Environmental sample
Terminated due 10 refusal 01 penetration. B = Bulk sample

D = Hand Sample
N • SPT 'n' value lor 300 mm
HSV - Hand Shear Vane (kPa\

Sheet 1 of 1
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Trial Pit Log Gj~!t""
E~OralDlYho~num~'

Client Harron Homes I
Site: Ward Green I
Eauipment: JCB 3CX with 600 mm toothless bucket. I TP411~gged ];heCk8d I:PPJDVed I
Start Oate 03/03/2011 By By By

End Date 03/03/20111oc I I I

Strata Description Dep!h fa Top Duplh 10 Base
Samcl8 tvDeIdeDth01 Strate {m) of Slrata (m)

MADE GROUND; grassed dark brown humic fine sandy humic clay. G.L. 0.23 ESI @0.00-0.23m

MADE GROUND: mullicoloured clayey sandy I ashy gravel with high cobble 0.23 0.60

content of sandstone, mudstone and brick. Also rare mudstone boulders.

Stiff light brown and grey mottled slightly fine sandy gravelly (becoming very 0.60 2.Om & 1.6m
-

ES2@0.6-0.7m

gravelly and lissie with depth) CLAY wilh rare cobble 01 mudstone.
(WEATHERED MuDSTONE).
Note; base depth values (2.0m & 1.6m) were measured from the north and
the south 01 the trial pit respectively. The trial pit was located within an _ 1.00
embankment.

-

_ 'l,00

-

_ 3.00

-

_ 4.00

-

5.00
Remarks
No ollactOfy or visjJal evidence 01 contamination, Sample Type Key
No groundwater encountered. ES = Environmental sample
Terminated due to refusal of penetration. S = Bulk sample

D::I Hand Sample
N = SPT 'n' value lor 300 mm
HSV - Hand Shear Vane lkPal

Sheet 1 of 1
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Trial Pit Log C."~~!t,,,,,
E~plo"IDI)' hole nurrUat

Client: Harron Homes I
Sila: Ward Green

,
enui ment: JCB 3CX with 600 mm toothless bucket. I TP5

11~ogged I;tl~I:pproved \
Sl&lrt Date 03/03/2011 By By By
End Dale 03/03/2011 DC I I I

Sirala Description Depth to Top Deplh to Base

-"""""""0' 5lrata (m) 01 Strata (m)

MADE GROUND; grassed dark brown humic slightly sandy gravelly clay with G.L. 0.40 ESl @0.00-a.20m
low cobble content.

MADE GROUND: brown'gravelly very sandy clay. Gravel consists of 0.40 0.77 ES2@0.4 . 0.7 m

mVdstone with rare brick and coal fragments. -

Light brown clayey sandy GRAVEL of mudstone with high mudstone cobble 0.77 1.70

content.
_ 1.00

-
B3@1.4·1.60m

_ 2.00

-

_ 3.00

-

_ 4.00

-

5.00
Remarks
No olfactory or visual evidence of contamination. Sample Type Key
No groundwater encountered. ES .. Environmental sample
Terminated due 10 refusal of penetration. S '"' Sulk sample

o .. Hand Sample
N,. SPT 'n' value lor 300 mm
HSV - Hand Shear Vane IkPa\

Sheet 1 011
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Trial Pit Log Ge~~!,I{""",
erplonllD'Y hole nuntlef

Client Harron Hames
Site: Ward Green
E ui men!: JCB 3CX with 600 mm toothless bucket. TP611~""'''' 1(""·'"I:""'~'" I$IM Dale 03/03/2011 By By By

End Date 03/03J2011 IDe I

Strata Description Depth 10 Top Depth to Base0' Strata (m) 01 Strata (m) Sample tvoe/depth

MADE GROUND: grassed brown humic gravelly clay. Gravel consists 01 G.l. 0.40 ES, @0.00-0.35m
mudstone and brick fragments.

MADE GROUND: bl;3Cksandy I ashy gravel of clinker. 0.35 0.45 ES2@ 0.35 - 0,45 m

f-

Ught brown clayey sandy GRAVEL 01 mudstone with high mudstone cobble Il-.4S 1.%0-

content.

f- 1.00

f- 83@1.10-1.3Om

I- 2,00

f-

_ 3.00

f-

I- 4.00

f-

5.00
Remarks
No olfactory evidenCE!of contamination. Sample Type Key
No groundwater encountered. E$ '" Environmental sample
Terminated due to refusal of penetration. S = Sulk sample

D = Hand Sample
N = SPT 'n' value for 300 mm
HSV .. Hand Shear Vane (kPal

Sheel1 of 1
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Trial Pit Log Ge,~!it.I;'1
E~p1oratory hole numbef

Client: Harron Homes
Site: Ward Green
W;:;-ment JCB 3CX with 600 mm toothless bucket. TP6lOgged 1checkedl~pproved I
Star! Date 03/03/2011 By By By

End Dale 03103J2011'1Dc -, I

Strata _DElscription Depth 10 lop Depth 10 Base
Sam"ple rvrm/deDlhof SIr at a (m) at Slrala (ml

MAOE GROU~O: grassed brown humic gravelly clay. Gravel consists of G.L. OAO ES I @l 0,00 - 0.35 m

mudStone and brick fragments.

MADE'GROUND: bla9k sandy I ashy graver of clinker. 0.35 0.45 ES2@l 0.35 . 0.45 m
-

Light brown clayey sandy, GRAVEL 01 mudstone with high mudstone cobble. 0.45 LBO
content.

I- 1.00

I-
B3@1.10-1.30m

I- 2.00

1-.

~ 3.00

l-

I- 4.00

I-

5.00
Remarks
N.Dolfactory evidence of contamination. Sample Type Key
N.o groundWater encou,ntered. ES = Environmental sample
Termina-ted due to refusal of penetration. S = Bulk sample

D. = Hand Sample
N = SPT- 'n' value lor 300 mm
HSV -'Hand Shear Vane"/kPal

Sheet 1 of 1
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Strata Description

• Trial Pit Log

I
Client: Harron Homes
Site:
Eauioment:

Ward Green
JCB 3eX with 600 mm toothless bucket.

ILogged ICtlecked lApproved I
03/03/2011!By IBy IBy
03/03/2011 DC I I I

I
Start Date
End Date

I MADE GROUND: grassed dark brown humic sandy gravelly clay with high
cobble conlent and occasional boulders of sandstone. Also rare strip steel
clay drainage pipe fragment and lragmenl 01 pilch.

I Soft dark brown and grey mottled gravelly CLAY. Gravel is line to coarse very
angular to angular of mudstone. (WEATHERED MUDSTONE).

I Ught brown and grey clayey sandy gravelly tabular cobbles of mudstone.
(WEATHERED MUDSTONE).

I
I
I
I
I
I
I
I

I
I
I

GL

Depltl to 8!l56
of Strata (m)

060

1.00

1.50

Exploialof)' hole number

TP7

I Remarks
No olfactory evidence of contamination.
No groundwater encolJntered.
Terminated due fo reflJsal of penetration.

I

Depth 10 Top
ot Slrata (m)

0.60

1.00

I
I
•

sample tvooIdeotll

- ES1 @0.30-0.5Om

ES2@0.60-I.OOm

_ 1.00

-

_ 2,00

-

_ 3,00

-

_ 4.00

-

5.00

Sample Type Key
ES .. Environmenta.l sample
B ,. Bulk sample
o = Hand Sample
N = SPT 'n' value for 300 mm
HSV .. Hand Shear Vane (kPal

Sheet 1 of 1
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Trial Pit Log "cc]!!t"",
E~plora!OrY hole number

Client: Harron Homes
Site: Ward Green
Eauioment: JCB 3CX with 600 mm toothless bucket. TP8

II~O{1Jed I~het_kep I;pproved I
Slarl Date 03/03/2011 By By By
End Date 03/03/20111DC I I

Strata Description oepth It> ~op Oeplh 10 Base
Sample lvne1tteplhof Strata (m) of Slnita (m)

MADE GROUND: grassed dark brown humic slightly line sandy clay. OL 0.17 ES1@O.OO-O.17m

SUit becoming extremely weak'rock brown and grey moWed clayey sandy 0.17 1.70

GRAVEL of mudstone with low cobble conlenl j~creasi!lg in quantity and
size with 'depth. (WEATHERED MUDSTONE)

;-

ES2 @ 0.60 . 0.80 m

_ LOO

@ 1.5 m boulder of m,udstone -

~.:ro-o

I-

_ .J.oo

-

f- 4,00

I-

5.00
Remarks
No olfactory or visual evidence of contamination. Sample Type Key
No groundwaler encountere,d .. · ES,= Environmental sample
Te/rminated du'e 10"refusal of penetration. B = Bulk'sample

o = Hand Sample
N = SPT 'n' value for 300 mrn
HSV.- Hand Shear Vane IkPa)

$hee11011
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I

I

Trial Pit Log Ge~!!!.nIOI
Expl,oralory hola number

Client: Hanon Homes
Site: Ward Green
Equipment JCB 3CX wi,h 600 mm toothless bucket I TP1

11~gged l~heCked I~pproved I
Start Dale 03/03/2011 By By By
End Date, 03/03/201110c I

Strata Description Depth to Top Depth to Base
Sam"';' tulV>Jdenlh01 StraUl (m) 01 Stral'a (m)

MADE GROUND: grassed brown humic gravelly clay with numerous tree G.L. 0.40 ESt@O.1·0.2m

rools. Gravel consists 01 fine to medium angular, lo'subangular sandstone an
brick fragments.

MADE GROUND: multicoloured "ery clayey sandy gravel of mixed lithologies 0,40 0.68 I-and brick fragments with occasior1al ash. ES2 @ 0,5 - 0.6 m

Note; !ens of black as"hyclinke'r.al a.50m to O.56m.

Stifl grey and light brown mot\1ed line to medium gra\le\\y,sandy CLAY with 0.68 1.10 ES3@1.0-1.1m
low cobble contenl and rare boulder. Gravel, cobbles and boulder consist 01 ~ 1.00 64@0.7-1.1m

mudstone. (WEAniEREO COAL MEASURES).
Note; borehole terminated due to boulder obstruction' inthe n~rt~em 70% of
the trial pit at a depth of a.86m bgl.

I-

_ 2.00

-

~ '3.00

I-

_ 4.00

I-

5.00
Remarks
No olfactory 'evidence of contamiriation. Sample Type Key
No groundWater encountered. ES = Environmental sample
Terminated due to refusal of penetration. S = Sulk sample

D = Hand Sample
N = SPT 'n' value for 300 mm
HSV":" Hand Shear Vane fkPal

Sheet 1 of 1
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BOREHOLE RECORD BH No. BHR01
Sheel1 of 1

I

SUe: Ward Green, Barnsley Contract No:

SDS2315
Client Paul Waite Associates Oates:

21/03/2011

Scale 1:150.f'\o.1ell1od:Beretta T44 rotary drill rig utilisi~ walernush.

I SAMPLE DETAILS !!'-

0". ! ,! !
N H« • c

~ u ~ c
"

From· To(m) " « (F1j' 0

STRATA RECORD
Loggud 8y: JC Cheeked BY, MB

Driller. Gl

I
I
I
I
I
I
I,
1
I
I

,
,

OoseriplJon

MADE GROUND: Tarmac. 0.10
,0.30

Depth Level Leglll1d Welt
(m) (mA.OOI

MADE GROUND; Hardcore.

Brown sandy CLAY.

Brown silly MUDSTONE. ,

. ,

•

1 Fig,No.

Brown SILTSTONE.
, 780•
'-9

10

11

:--12

"
14

'-1514.90

"
07

.-18

19

20

~ 21

-22

23

:-24

-"
"
27

"
"

c,

Brown~UDST~:)NE.

10

,-12

'"

:--15

"
n.

'--18

19

:- 21

22

23

:-24

".
26

",27

"
"

End or, Borehole at 30.00 m GL(mAOD)
Remark"s and Water Observations

1. Nog'OIJndwster9l1oounla'lId.
2.1111slraLB rllCOfds givon sle ba5ed 01\ Gril8lS descrlptlOflS.
3. RtllIIy prob$ hole lerl'Tinated lit 3O.00m bgl. -
4. Bofeholo b;leH'11Id with a nilllJro of benlonile grOllI and 'rising' OIl OOfT'1lletion.

I
I
•

Easting:

Northing:
BHR01
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- BOREHOLE RECORD BH No: BHR02
Sheet 1 of 1

Sil.: Ward Green, Barnsley Contl'8ct No:

SirrUS
8D82315

Client: Paul Waite Associates Dales:
2110312011

Method: BerottOl 144 rotary drill 119utilising water flush. Scale 1:150
SAMPLE DETAILS !i ~

logged8y. JC I Chocked By. MB

l
I
l ~ ja STRATA RECORD Mer: Gl

"". ~ • 0 N

~ ~ ~ Olltl;riplJqn "". "'. """'" '//"
"

From- To(m} (FI) Iml IrMOD)

Brown sandy CLAY, - -- -, , - -- ---
'2 Brown Sit TSTONE.

, ,... ~.
3 3

-, ,
, ,

,6 •
" ,
. ~'• .- ..... - .. ... - -_ ... ..._-----_ ..-........ ,-_ .... ...... .. _- .... -_ .... _----- • '.00

End of Borehole at 8.00 m

~g :-9

" 10

" 11

, 12 ."
13 13

: 14 "
-" :-15

-" "
" "

'-\8 :-18

" "
20 20

,21 :-;21

" "
23 23

~24 ,-24

" -23

" "I
;-27 :-21

'" "
~29 29

Remarks and Water Observalions GL(mAOO) Fig. No.
1. No groundwalet encoonlfll'ed.
2. M'lItla tlCCll'cb glYen.' based on drilers deScriptions. Ea9\\ng:
3, ROWy probe hoIlllllflfinated ~ 8.00m bgt. - BHR02
4. Sofeholll batkfIlled wi1ll 8i'1'Ulurl of bQl\IOllileilrOl/C and .risings on ~lebon Northing:

I
I
I
I
I
I
I
I
I
I
I
I
I

,

I

I
I
I
•



1 BOREHOLE BH No. BHR03RECORD Sheet 1 or 1
su.: Ward Green, Barnsley Contract No:

sir1us 8D82315
Client: Paul Waite Associates Oates:

21/0312011
Method: Beretla T<l4 rotary drill rig ulHislng water Oush. Scale 1:150

SAMPLE DETAILS !~ LouglldBy. JC I Ch~kld By; Me

~ ! ~ J! STRATA RECORD
0_

Gl

I o~. N

~ • 5 0 ~Cliplion
Frcm_ To(m) ~ ~ "". level "''''''" • (FI) W.,

1m) (rMOD)

Brown sandy CLAY.

~, - -
• - -- -- - -

2 Brown SILTSTONE. 2 1.00 I:F,-3 3

• •
"

: ,
,6 : , HH
~1 1 ,,::': :1

~, ., "::::j
:-9 • ~il
=-10 ..-- .............. ........ ........................... .. ......... __ ...... \010.00,

End of Borehole at 10.00 m

11 11

~12 -12

~13 13

~,. ,.
:-15 16

~16 16

<" "
~18 ,18

<" "
20 20

" "
.22 22

23 23

~2~ "
H' 25

~" ,.
,21 .21

~" "
~" "

Remarks and Water Observations
GL(mAOD) Fig. No... No ~O\.IIllWater eneounterod.

2. All str.a18 roeor<Js,gl~en PIe ba:ood on di'llI&rS descriptions. E8sting:
3. Botehole tlrifed.1 M angle of 35' to Ihe lIle verticil!. BHR03
4. Botllhole l8min,led '1IO,OOm bgl.
5. 8Qf.t1ol, blic:ldiled WIth. mbM' of benloIIIllI groullarislllgs 0f'I tomploliotl. Northing:

-

1
1
1
1
I
I
I.
1

I
I.
Ii
I

•



I
sir1usI

I SAMPLE DETAILS Ji ~- ~ ~ ~ N H
~ ~ 5 ~F'om-To(lll) • (A) G

~I

f:.2

~J

1'-'

~5

I:-a

H

~8

'-9

~HI

-1\

:-12

~IJ

-"
:-15

1'-16

"
~18

19

-21>

.-21

-22

~"
'·24

"
26

~ 21

-28

"
I

I

I,
I

I
I
I.
Ii

I
II

I

I

I'

BOREHOLE RECORD
Contract No:

Dates:
21103/2011

-(rn)
0.10

1.00

. J

Scale

BH No. BHR04
Sheet 1 of 1

SICe: Ward Green, Barnsley

Client: Paul Waite Associates

Method: Beretta T44 rotary drill rig ullllsing waler Oush.

5D52315

1:150

STRATA RECORD
Loggod By: JC I Cl'lK~1Kl8y. M8

M,,: Gt

'" MADE GROUND: Tarmac.

Brown CLAY.

Brown silty MUDSTONE.

, i.. j

,
........... •• ""-,

10

1\

:-12

IJ

-14

"
"
"

~ 18

19

21>

:21

22

"
: 24

"
28

.27

26

"
GL (mAOO)

Eastlng:

NorthIng:

!"" -,--

I Remarks and Water Observatlons
1. No groundWater encounlll'od.
2. AlGII'I18 rocorM Ire based on o:Irillll~d,JCl1pllon.
3. Sotehol' de(!.1 an .ngle 0135' 10\he yfitical
4. &lIIho" wmiflltGd It a,OOmbill.
5. 8ofoholo b.x1d'~Ied'lrlilh.1Ti~lu'e01 ben\oflilagroul atld ari$lngs.

I
•

....... - .
End of Borehole at 8.00 m

Fig. No.

BHR04
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I

,

1
I
I

I

I,
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Ward green school,high ridge ,Barnsley.03/03/11- SPT Results

WS1

1m 11,11/12,14,15,9 for 40mm

WS2

1m 8,14/16,17,17 for 50mm

WS3

1m 4,4/5,6,6,6 (23)
2m 14,1110r 30mm/ 50for 60m",
Well 2m 1pl

WS4

1m 3,2/3,3,3,4 (13)
2m 10,11/14,20,16 for 60mm

WS5

1m 3,2/3,3,3,5 (14)
2m 18,7 for lOmm/ 35,15 for 25mm
Well 2m 1pl

WS6

1m 4,4/3,4,3,5 (15)
2m 10,12/15,20,15 for 30mm
Well 2m 1pl

WS7

1m 3,3/6,7,9,13 (35)
2m 25 for 40mm/50 for 60mm
Well 2m 1pl

WS8

1m 2,2/3,3,3,4 (B)
2m 25 for 70mm/ 25,25 for 65mm
Well 2m 1pl
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Report No_ 10225/G/2
Project Details: Ward Green, Barnsley
D,ate. April 2011

APPENDIX F
Chemical Analysis Results

•
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National
Laboratory
Service

Analytical Report I ~
mCERTS..._.__ ..-_._--

0754

Final Report

Report 10 - 20027429 - 1

Batch description: Soils Analysis

Reported on:
24-Mar-2011

: .~...,::., ~,

Philip Waine
PWA Geil-Environmental Ltd
Summit House, Riparian Way
The Crossings
Cross Hills
Keighley
West Yorkshire
BD207BW

Dear Phil

Please find attached the results for the batch of samples described below.

Samples Registered on:

Results for Batch Number

Your Purchase Order Number:

You will be invoiced shortly by our accounts department.

09-Mar-2011
20027429

None Supplied

If we can be of further assistance then please do not hesitate to contact us.

Yours sincerely

William Fardon
Customer Services Team Leader
Tel: (0113)2312177
nls@environment-agencY·9Dv.uk

Opinions and Interpretations expressed herein are outside the scope 01UKAS Accreditation. Details of analytical procedures and
performance data are available on request. The date 01sample analysis. is available on request.

The Environment Agency carries out analytical work to high standards and within the scope of its UKAS accreditation, but has no
knowledge of whether the circumstances or the validity of the procedures used to obtain the samples provided to the labofatory were

representative of the need for which the information was reqUired.
The Environment Agency andlor its staff does not therefore accept any liability for the consequences of any ads or omissions made on

the basis of the analysis or advice or interpretation provided.

NlS Leeds
Olympia House
Gelderd lane
Gelderd Road
leeds lS12 BDD

~ ENVIRONMENT
., AGENCY

NlS llanelli
Penyfai House
19 Penyfa; lane
Furnace, llanelli
Carms $A154EL

NLS Nottingham
Meadow Lane
Nottingham
NG23HN

NlS Starcross
Staplake Mount
Starcross
Exeter
EX6 aPE

Page 1 of 22



•
I National Analytical Report I ~Laboratory Final Report

Service mCERTS

I _._._,-~-_._-
Report ID - 20027429 - 1 0754

Reported on:
Batch description: Soils Analysis 24-Mar-2011

I ". :'\' . " .!: ';',-.:.~,- - , ....., ~.-

I Client: PWA Geo·Environrnental Ltd Project: Ward Green Barnsley
Folder No: 001549160 Sampled on: Dale Not Supplied• Comments: TP1 - ES2 (0.50-0.56)
Quote No: 7264 Matrix: Soil

d1J!l!m. Result JJl1JJ> MB:i ~ U!2..Q~

• Cyanide: Total: Dry Wt as eN <1 mg/kg 1 MCertS LE 903
Sulphate: Dry wt 38.8 mglkg 5 MCertS LE 90g
pH : Solid sample 8.42 pH Units 0.2 MCertS LE 908
Phenols: Monohydric: Dry Wt <2 mglkg 2 MCertS LE 905• Boron, B~i1ing water soluble: Dry wt 1.14 mg/kg 1 MCertS LE 899
Arsenic: Dry Wt 10.7 mglkg 1 MCertS LE 914
Boron: Dry wt 8.08 mg/kg 1 None LE 914
Cadmium: Dry Wt 0.616 mg/kg 0.1 None LE 914

I Chromium: Dry wt 16.3 mg/kg 0.1 MCertS LE 914
Copper: Dry Wt 34.4 mg/kg 0.1 MCertS LE 914
Lead: Dry WI 68.4 mg/kg 1 MCertS LE 914
Mercury: Dry Wt <2 mg/kg 2 MCertS LE 914

I Nickel: Dry wt 19.4 mglkg 03 MCertS LE 914
Selenium: Dry Wt 13.3 mg/kg 1 None LE 914
Zinc: Dry Wt 45.0 mglkg 0.5 MCertS LE 914
Sulphate ~Acid .Ext : Dry Wt as 804 1200 mg/kg 10 MCertS LE 939

I PAH : Total: Dry wt:· {Polynuclear Aromatic Hydrocarbons} <51.9 mg/kg 0 UKAS NLS 864
Hydrocarbon Screen >C5-C44 : Dry Wt <50 mg/kg 50 MCertS LE 1079
Acenaphthene : Dry Wt 352 ug/kg 0.1 MCertS LE 918
Acenaphthylene : Dry Wt 131 uglkg 1 MCertS LE 918

I Anthracene: Dry wt 1710 ug/kg 20 MCertS LE 918
Benzo(a)anthracene : Dry wt 4380 uglkg 20 MCertS LE 918
Benzo(a)pyrene : Dry WI 3940 ug/kg 20 MCertS LE 918
Benzo(b)fluoranthene : Dry Wt 3950 uglkg 20 MCertS LE 918'. Benzo(ghi)perylene : Dry wt 2070 ug/kg 6 MCertS LE 918
Benzo(k)f1uoranthene : Dry wt 2290 uglkg 20 MCertS LE. 918
Chrysene : Dry wt 4210 ug/kg 30 MCertS LE 918
Coronene : Dry wt <100 ug/kg 10 None LE 918

I Dibenzo(ah)anlhracene : Dry wt 924 ug/kg 3 MCertS LE 918
Fluoranthene : Dry wt 8930 ug/kg 20 MCertS LE 918
Fluorene: Dry Wt 563 ug/kg 10 MCertS LE 918

I Indeno(1 ,2,3-cd)pyrene : Dry wt 2090 uglkg 30 MCertS LE 918
Naphthalene: Dry Wt 1570 uglkg 10 MCertS LE 918
Phenanthrene: Dry wt 7330 uglkg 20 MCertS LE 918
Pyrene : Dry wt 7360 ug/kg 20 MCertS LE 918

I Asbestos: Actinolite Absent PresJAbs 0 UKAS LE 435
Asbestos: Amosite ;- {Brown Asbestos} Absent Pres/Abs 0 UKAS LE 435
Asbestos: Anthophyllite Absent Pres/Abs 0 UKAS LE 435
Asbestos: Chrysotile :- {VVhite Asbestos} Absent Pres/Abs 0 UKAS LE 435

I Asbestos: Crocidolite :~{Blue Asbestos} Absent PreslAbs 0 UKAS LE 435
Asbestos: Fibres detected Absent Pres/Abs 0 UKAS LE 435
Asbestos: Tremolite Absent Pres/Abs 0 UKAS LE 435, NLS Leeds NLS Llanelli NLS Nottingham NL$ Slarcross
Olympia House Penyfai House Meadow Lane S1aplake Mount • ENVIRONMENT
Gelderd Lane 19 Penyfai Lane Nottingham Starcross • AGENCY
Gelderd Road Fumace, Llanelli NG23HN Exeter, Leeds LS12 60D Carms SA154EL EX6 aPE

Page 2 of 22



I
I National

Laboratory
Service

Analytical Report I ~
mCERTS

Final Report

I ... ,_....,_ ..'"---_.-
Report ID - 20027429 - 1 0754

Reported on:
24-Mar -201 1

I
Batch"description: Soils Analysis

I Asbestos Report
No asbestos detected.

Report Text UKAS LE 435

No asbestos detected signifies no asbestos fibres were found in the sample examined.

I The analysis was carried out by method LE P Asbestos (Microscopy) 01, based on HSG248.

1
Of)' Solids @ 30·C
Acaedilation Assessment
Sample Preparation

Folder Number:1549160

85.7
3
Report

%
No.
Text

0.'
1

None
None
None

LE
LE
LE

1130
924
924

1
The sample was received in a 11trplastic pol and 120ml glass pot weighing approx. 13509 in tolal.
The sample appeared to be dark brown sticky clay with stones and brick.

Page 3 of 22

1
171.949 of the sample was taken for drying at <30degC which gave 148.20g of dried sample (weights
include tray weight).
The sample was sieved to <10mm before being crushed using a jawcrusher.
No waste was discarded after sieving at 10mm.
The sample.was then crushed until it passed through a 2mm sieve.
The sample was received unpreserved.

I All parameters are determined on the air-dried «30degC) portion except those requiring a wet sample
fraction where as received (wet) sample was,used.

1 Dry Weight (OW) results are reported as determined at <30degC.

1
.1
I
I
I
I
I NlS leeds

OlympIa House
Geldercl lane
Gelderd Road
leeds lS 12 BOD

NlS llanelli
Penyfai House
19 Penyfai lane
Fumace, llanelli
Carms SA 15 4El

NlS Nottingham
Meadow lane
Nottingham
NG23HN

NlS Slarcross
Staplak.e Mount
S1arcross
Exeter
EX6 aPE

JA ENVIRONMENT
.., AGENCY
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• National Analytical Report I ~Laboratory Final Report

Service mCERTJ• _._--._ ..----
Report ID - 20027429 - 1 0754

Reported on:
Batch description: Soils Analysis 24-Mar-2011• ... ..,jJ. .<~~~,:"""~ . #' • ~ • ;:\·')f. :,.~~~-~ ,,:, .....

• Client: PWA Gee-Environmental Ltd Project: Ward Green Bamsley
Folder No: 001549161 Sampled on: Date Not Supplied• Comments: TP1-ES3(1.Q-1.1)
Quote No: 7264 Matrix: Soil

~ 8wl!J. .!.l!1l1§. MB'L ,illmi. illJQ.~
Cyanide: Total: Dry Wt as eN <1 mg/kg 1 MCertS LE 903• Sulphate: Dry WI 36.9 mg/kg 5 MCertS LE 909
pH : Solid sample 8.13 pH Units 0.2 MCertS LE 908
Phenols: Monohydric: Dry wt <2 mglkg 2 MCertS LE 905• Boron, Boiling water soluble: Dry Wt <1 mg/kg 1 MCertS LE 899
Arsenic: Dry wt <1 mg/kg 1 MCertS LE 914
Boron: Dry Wt 3.77 mg/kg 1 None LE 914
Cadmium: Dry WI 0.724 mglkg 0.1 None LE 914• Chromium: Dry Wt 29.6 mglkg 0.1 MCertS LE 914
Copper: Dry WI 33.1 mg/kg 0.1 MCertS LE 914
Lead: Dry WI 21.1 mg/kg 1 MCertS LE 914
Mercury: Dry Wt <2 mglkg 2 MCertS· LE 914• Nickel: Dry WI 33.4 mg/kg 0.3 MCertS LE 914
Selenium: Dry Wt 21.0 mg/kg 1 None LE 914
Zinc: Dry Wt 74.2 mg/kg 0.5 MCertS LE 914
Sulphate - Acid Ext : Dry WI a5 S04 203 mg/kg 10 MCertS LE 939

I PAH: Total: Dry Wt :- {Polynuclear Aromatic Hydrocarbons} <0.380 mglkg 0 UKAS NLS 864
Hydrocarbon Screen >C5-C44 : Dry Wt <50 mglkg 50 MCertS LE 1079
Acenaphthene : Dry Wt 1.53 ug/kg 0.1 MCertS LE 918
Acenaphthylene : Dry wt <1 ug/kg 1 MCertS LE 918

I Anthracene: Dry Wt <20 ug/kg 20 MCertS LE 918
Benzo(a)anthracene : Dry wt <20 uglkg 20 MCertS LE 918
Benzo(a)pyrene : Dry WI <20 uglkg 20 MCertS LE 918
Benzo(b)f1uoranthene : Dry wt <20 uglkg 20 MCertS LE 918II Benzo(ghi)perylene : Dry WI 10.3 ug/kg 6 MCertS LE 918
Benzo(k)f1uoranthene : Dry wt <20 ug/kg 20 MCertS LE 918
Chrysene : Dry Wt <30 uglkg 30 MCertS LE 918
Coronene : Dry Wt <100 uglkg 10 None LE 918• Dibenzo(ah)anthracene : Dry wt <3 u!i/kg 3 MCertS LE 918
Fluoranthene : Dry wt 33.0 ug/kg 20 MCertS LE 918
Fluorene: Dry Wt <10 ug/kg 10 MCertS LE 918

I
Indeno(1 ,2,3-cd)pyrene : Dry WI <30 uglkg 30 MCertS LE 918
Naphthalene: Dry Wt 10.7 uglkg 10 MCertS LE 918
Phenanthrene: Dry WI 24.4 ug/kg 20 MCertS LE 918
Pyrene : Dry WI 26.3 ug/kg 20 MCertS LE 918

:. .Asbestos: Actinolite Absent PresJAbs 0 UKAS LE 435
Asbestos: Amosite ;- {Brown Asbestos} Absent PresJAbs 0 UKAS LE 435
Asbestos: Anthophyllite Absent Pres/Abs 0 UKAS LE 435

,Asbestos: Chrysotile :- {White Asbestcis} Absent Pres/Abs 0 UKAS LE 435

I Asbestos: Crocidolite :- {Blue Asbestos} Absent PresJAbs 0 UKAS LE 435
Asbestos: Fibres detected Absent PresJAbs 0 UKAS LE 435
ASbestos: Tremolite Absent PresJAbs 0 UKAS LE 435

• NLS Leeds NLS llanelli NLS Nottingham NLS Starcross
Olympia House Penyfai House Meadow Lane Staplake Mount • ENVIRONMENT
Gelderd Lane 19 Penyfai Lane Nottingham Starcross A AGENCY
Gefderd Road Furnace, llanelli NG23HN Exeter

I
Leeds LS 12 GDD Carms SA 15 4EL EX6 aPE
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Report 10 - 20027429 - 1 0754
Reported on:
24-Mar-2011Batch description: Soils Analysis

I " ..

I Asbestos Report
No asbestos detected.

Report Text UKAS LE 435

No asbestos detected signifies no asbestos fibres were found in the sample examined.

I The analysis was ccmied out by method LE P Asbestos (Microscopy) 01 ,based on HSG248

I
Dry Solids @ 30·C
Accreditation Assessment
Sample Preparation

Folder Number:1549161

83.2
3
Report

%
No.
Text

05
1

None
None
None

LE
LE
LE

1130
924
924

I
The sample was received in a 11trplastic pot and 120ml glass pot weighing approx. 14659 in total.
The sample appeared to be orangefbrown sticky clay.

I

125.259 of the sample was taken for drying at <30degC which gave 105.109 of dried sample (weights
indude tray weight).
The sample was sieved to <10mm before being crushed using a jawcrusher.
No waste was discarded after sieving at 10mm.
The sample was then crushed until it passed through a 2mm sieve.
The sample was received unpreserved.

I
All parameters are determined on the air-dried «30degC) portion except those requiring a wet sample
fraction where as received (wet) sample was used.

1 Dry Weight (OW) results are reported as determined at <30degC.

I
I
I
:1
I
I
I
I

Nl$ leeds
Olympia House
Gelderd lane
Gelderd Road
leeds L$12 600

Nl$ llanelli
Penyfai House
19 Penyfai lane
Fumace, UanElUi
Carms SA15 dEL

NlS Nottingham
Meadow lane
Nottingham
NG23HN

NlS Starcross
Slaplake Mount
Starcross
Exeter
EX6 aPE

~ ENVIRONMENT
~ AGENCY
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Report ID - 20027429 - 1 0754

Reported on:
24-Mar-2011Batch description: Soils Analysis

Client PWA Gee-Environmental Ltd Project Ward Green Barnsley
Folder No: 001549162 Sampled on: Date Not Supplied
Comments: TP4 - ESI (0.Q..0.23)
Quote No: 7264 Matrix: Soil

dM.!Y!J:. Result Units MRV - ill.!Q.~
Cyanide: Total: Dry WI as eN <1 mg/k9 1 MCertS LE 903
Sulphate: Dry WI 24.7 mg/kg 5 MCertS LE 909
pH : Solid sample 8.64 pH Units 02 MCertS LE 908
Phenols: Monohydric: Dry Wt <2 mg/kg 2 MCertS LE 905
Boron. Boiling water soluble: Dry wt 1.18 mglkg 1 MCertS LE 899
Arsenic: Dry Wt 10.2 mg/kg 1 MCertS LE 914
Boron: Dry Wt 7.36 mg/kg 1 None LE 914
Cadmium: Dry VV'I: 1.06 mg/k9 0.1 None LE 914
Chromium: Dry Wt 24.4 mg/kg 0.1 MCertS LE 914
Copper: Dry WI 32.0 mglkg 0.1 MCertS LE 914
Lead: Dry WI 79.2 mg/kg 1 MCertS LE 914
MereuI)' : Dry WI <2 mg/kg 2 MCertS LE 914
Nickel: Dry WI 22.9 mglkg 0.3 MCertS LE 914
Selenium: Dry wt 16.9 mg/kg 1 None LE 914
Zinc: Dry wt 115 mglkg 0.5 MCertS LE 914
Sulphate - Acid Ext : Dry WI as S04 1060 mg/kg 10 MCertS LE 939
PAH : Tolal : Dry Wt :. {Polynuclear Aromatic Hydrocarbons} <57.3 mglkg 0 UKAS NLS 864
Hydrocarbon Screen >CS·C44 : Dry Wt <50 mglkg 50 MCertS LE 1079
Acenaphthene : Dry wt 187 U9/k9 0.1 MCertS LE 918
Acenaphthylene : Dry Wt 419 uglkg 1 MCertS LE 918
~thracene : Dry wt 2440 u9/kg 20 MCertS LE 918
Benzo(s)anthracene : Dry \Nt 4750 U91k9 20 MCertS LE 918
Benzo(a)pyrene : Dry Wt 3750 ug/kg 20 MCertS LE 918
Benzo(b)fluoranthene : Dry WI 3680 u91k9 20 MCertS LE 916
Benzo(ghi)perylene : Dry WI 1740 ug/kg • MCertS LE 916
8enzo{k)fluoranthene : Dry Wt 2570 uglkg 20 MCertS LE 918
Chrysene : Dry WI 4300 "glkg 30 MCertS LE 918
Coronene : Dry Wt <200 ug/kg 10 None LE 918
Dibenzo(ah)anthracene : Dry wt 823 u9/kg 3 MCertS LE 918
Fluoranthene : Dry \Nt 11200 uglk9 20 MCertS LE 918
Fluorene: Dry \Nt 1080 ug/k9 10 MCertS LE 918
Indeno(I.2.3-cd)pyrene : Dry WI 1880 u9/kg 30 MCertS LE 918
Naphthalene: Dry WI 687 uglkg 10 MCertS LE 918
Phenanthrene: Dry Wt 9480 ugl~9 20 MCertS LE 918
Pyrene : Dry WI 8110 ug/kg 20 MCertS LE 918
Asbestos: Actinolite Absent Pres/Abs 0 UKAS LE 435
Asbestos: Amosite :- {Brown Asbestos} Absent Pres/Abs 0 UKAS LE 435
Asbestos: AJ1thophyUite Absent Pres/Abs 0 UKAS LE 435
Asbestos: Chrysotile :- {White Asbestos} Absent Pres/Abs 0 UKAS LE 435
Asbestos: Crocidolite :- {Blue Asbestos} Absent Pres/Abs 0 UKAS LE 435
~bestos : Fibres detected Absent Pres/Abs 0 UKAS LE 435
Asbestos: Tremolite Absent PresfAbs 0 UKAS LE 435

NlS Leeds NlS Llanelli NLS Nottingham NLS Starcross
Olympia House Penyfai House Meadow Lane Staplake Mount oENVIRONMENT
Gelderd lalle 19 Penyfallane Nottingham Starcross :A AGENCYGelderd Road Furnace, Llanelli NG23HN Exeter
Leeds lS 12 SOD Carms 'SA 15 4El EX6 aPE

Page 6 of 22



I
I National

Laboratory
Service

Analytical Report

Final Report I ~
lIlCERTJ

I
_._ ..... _'"-----

Report ID - 20027429 - 1 0754

Batc~_descripti9n: Soils- Analysis
Reported on:
24-Mar-2011

I
I Asbestos Report

No asbestos detected.
Report Text UKAS LE 435

No asbestos detected signifies no asbestos fibres were found in the sari1pl~.exami;'ed.

I The,analysis was carried out by method LE P Asbestos (Microscopy) 01;based on HSG248

I
Dry Solids @ 30'C 60.6 % 0.5 None LE 1130
Accreditation Assessment 3 ~o. 1 None LE 924
Sample Preparation Report Text None LE 924

Folder Number:1549162

I
The sample was received'in a 11trplastic pot and 120ml glass pot weighing approx, 1376g in total.
The sample appeared to be dark brown sticky clay loam with stones and roots:

128.989 oflhe sample was taken for drying at <30degC which'gave 105.25gpf dried sample (weights
indude tray ~eight).
The sample was sieved to <10mm before being'crushed using' a jawcrusher.
No waste was discarded after sieving 'at 10mm.
The sample was.then crushed until it passed through a 2mm sieve.
The sample was received unpreserved.

I
I All parameters are'determined on the air-dried «3OdegC) portion.except those requiring a ,wet sample

fraction,where as received (wet) sample was used.

I Dry Weight (OW) results are reported as determined ai·<30degC.

I
I
I
I
I

Page 7 of 22
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Report ID - 20027429 - 1 0754

Reported on:
24-Mar-2011Batch description: Soils Analysis

Client: PWA Geo-Environmental Ltd Project: Ward Green Bamsley
Folder No: 001549163 Sampled on:. Dale Not Supplied
Comments: TP5 - ES2 (0.4-0.7)
Quote No: 7264 Matrix: Soil

~ ~ J.l.!:1jil MID' - ill.Q~
Cyanide: Talai : DI)' Wt as CN <1 mglkg 1 MCertS LE 903
Sulphale : DI)' Wt 11.1 m9lkg 5 MCertS LE 909
pH : Solid sample 7.96 pH Units 02 MCertS LE 908
Phenols: Monohydric: Dry wt <2 m9/kg 2 MCertS LE 905
Boron, Boiling water soluble: Dry wt 1.01 m9/k9 1 MCertS LE 899
Arsenic: Dry Wt 5.21 mg/kg 1 MCertS LE 914
Boron: Dry wt 5.22 mg/kg 1 None LE 914
Cadmium: Dry Wt. 0.516 mglkg 0.1 None LE 914
Chromium: Dry 1M. 18.6 mglkg 0.1 MCertS LE 914
Copper: DI)' Wt 17.7 mglkg 0.1 MCertS LE 914
Lead: DI)' WI 30.9 mg/kg 1 MCertS LE 914
MereuI)' : DI)' Wt <2 mg/kg 2 MCertS LE 914
Nickel: DI)' Wt 18.2 mg/kg 0.3 McertS LE 914
Selenium: Dry wt 12.7 mg/kg 1 None LE 914
Zinc: DI)'Wt 78.9 mg/kg 0.5 MCertS LE 914
Sulphate - Acid Ext: DI)' Wt as S04 487 mglkg 10 MCertS LE 939
PAH : Total: Dry wt :- {Polynuclear Aromatic Hydrocarbons} <3.60 mglkg 0 UKAS NLS 864
Hydrocarbon Screen >C5-C44 : Dry Wt <50 mglkg SO MCertS LE 1079
Acenaphlhene : DI)' Wt 13.7 ug/kg 0.1 MCertS LE 918
Acenaphthylene : Dry Wt 12.3 ug/kg 1 MCertS LE 918
Anthracene: Dry Wt 49.7 ug/kg 20 MCertS LE 918
Benzo(a)anthracene : Dry Wt 29.8 ug/kg 20 MCertS LE 918
Benzo(a)pyrene : Dry Wt 247 ug/kg 20 MCertS LE 918
Benzo(b)f1uoranthene : Dry wt 382 uglkg 20 MCertS LE 918
Benzo(ghi)perylene : Dry wt 192 uglkg , MCertS LE 918
BenzO(k)fluorant~~ne : Dry Wt 193 uglkg 20 MCertS LE 918
Chl)'Sene : DI)' Wt 308 uglkg 30 MCertS LE 918
Coronene : Dry Wt <300 uglkg 10 None LE 918
Dibenzo(ah)anthracene : Dry wt 50.4 ug/kg 3 MCertS LE 918
Fluoranthene : Dry wt 505 ug/kg 20 MCertS LE 918
Fluorene: Dry Wt 16.1 ug/kg 10 MCertS LE 918
Indeno(1 ,2.3-cd)pyrene : DI)' Wt 169 uglkg 30 MCertS LE 918
Naphthalene: Dry wt 107 uglkg 10 MCertS LE 918
Phenanthrene: Dry Wt 300 ug/k9 20 MCertS LE 918
Pyrene : DI)' Wt 452 ug/kg 20 MCertS LE 918
Asbestos: Actinolite Absent Pres/Abs 0 UKAS LE 435
Asbestos: Amosfte :- {Brown Asbestos} Absent Pres/Abs 0 UKAS LE 435
Asbestos: Anthophyllite Absent Pres/Abs 0 UKAS LE 435
Asbestos: Chrysotile :- {'Nhite Asbestos} Absent PreslAbs 0 UKAS LE 435
Asbestos: Crocidolite :- {Blue Asbestos} Absent PresJAbs 0 UKAS LE 435
Asbestos: Fibres detected Absent Pres/Abs 0 UKAS LE 435
Asbestos: Tremolite Absent Pres/Abs 0 UKAS LE 435

NLS Leeds NLS llanelli NLS Nottingham NlS Starcross
Olympia House Penytai House Meadow Lane Staplake Mount oENVIRONMENT
Geklerd Lane 19 Penytai lane Nottingham Starcross ~ AGENCY
Gelderd Road Furnace, Llanelli NG23HN Exeter
Leeds LS12 SOD Carms SA154EL EX6 aPE
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Report ID - 20027429 - 1 0754

Batch description:-Soils Analysis
Reported on:
24-Mar-2011

I
I Asbestos RE!port

No asbestos detE!cted.
~eport TeXt UKAS LE 435

No asbestos deteCted'signifies no asbestos fibres were found in'the sample examined.

I The analysis,was'carried out by method LE P Asbestos (Microscopy) 01,based on HSG248

I
Dry Solids @ 30°C
Accreditation Assessment
Sample Preparation.

Folder Number:1549163

85.3
3
Report

%
No.
Text

0.5

1
None
None
None

LE
LE
LE

1130
924
924

I
The sample was'received in a 1ltr'plastic pot and 120m! glass pOl weigfling approx:. 15869 in tolal.
The sample, appeared to be medium brown sticky loamy clay with stones.

I

157.899 of the sample was taken for drying at <30degC which gave 135.48g of dried sample (weights
include tray weight)'.
The,sample was sieved to <10mm before being crushed using'a jawcrusher.
No waste was discarded after sielJing'at 10mm.

'The sample w~s then cru_shed until it"passed through a'2mm sielJe.
The sample was received u~preserved.

I
All parameters are determined on the air-dried «3'OdegC) portion except those requiring a wet sample
fraction where as received (wet) sample was used.

I Dry Weight (OW) results are reported as determined at <30degC.

I
I

I

I
I

NlS leeds
Olympia House
Gelderd lane
Gelderd Road
leeds LS12 GOD

NLS Llanelli
Penyfai House
t 9 Penyfai Lane
Furnace; Llanelli
Carma SA154EL

NLS Nottingham
Meadow Lane
Not1ingham
~G23HN

NLS Slarcross
Staplake Mount
Star-cross
Exeter
EX6SPE
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Report ID - 20027429 - 1 0754

Reported on:
24-Mar-2011Batch description: Soils Analysis

,I"

Client: PWA Geo-Environmental Ltd Project: Ward Green Bamsley
Folder No: 001549164 Sampled on: Date Not Supplied
Comments: TP6 - ES1 (0.0-0.35)
Quote No: 7264 Matrix: Soil

d!:l.£M!!. !illJ!!J. Units MB'L d=>t illlIL~
Cyanide: Total: Dry WI as eN <1 mg/kg 1 MCertS LE 903
SUlphate: Dry WI 23.0 mg/kg 5 MCertS LE 909
pH : Solid sample 7.94 pH Units 0.2 MCertS LE 908
Phenols: Monohydric: Dry Wt <2 mglkg 2 MCertS LE 905
Boron, Boiling water soluble: Dry WI 2.04 mglkg 1 MCertS LE 899
Arsenic: Dry wt 21.7 mglkg 1 MCertS LE 914
Boron: Dry WI 8.71 mg/kg 1 None LE 914
Cadmium: Dry V\It 1.21 mg/kg 01 None LE 914
Chromium: Dry Wt 23.4 mg/kg 0.1 MCertS LE 914
Copper: Dry WI 53.7 mglkg 0.1 MCertS LE 914
Lead: Dry WI 152 mglkg 1 MCertS LE 914
Mercury: Dry WI <2 mg/kg 2 MCertS LE 914
Nickel: Dry WI 24.7 mg/kg 0.3 MCertS LE 914
Selenium: Dry Wt 15.1 mg/kg 1 None LE 9,4
Zinc: DryWt 171 mglkg 0.5 MCertS LE 914
Sulphate - Acid Ext : Dry WI as S04 1360 mglkg 10 MCertS LE 939
PAH : Total: Dry wt :- {Polynuclear Aromatic Hydrocarbons} <29.5 mg/kg 0 UKAS NLS 864
Hydrocarbon Screen >CS-C44 : Dry wt <50 mg/kg 50 MCertS LE 1079
Acenaphthene : Dry wt 63.1 ug/kg 0.1 MCertS LE 918
Acenaphthylene : Dry Wt 151 ug/kg 1 MCertS LE 918
Anthracene: Dry wt 554 uglkg 20 MCertS LE 918
Benzo(a)anth~acene : Dry Wt 2630 uglkg 20 MCertS LE 918
Benzo(a)pyrene : Dry Wt 2590 ug/kg 20 MCertS LE 918
Benzo(b)nuoranthene : Dry WI 3070 ug/kg 20 MCertS LE 918
Benzo(ghi)perylene : Dry WI 1510 ug/kg 6 MCertS LE 918
Benzo(k)f1uoranthene : Dry Wt 1750 ug/kg 20 MCertS LE 918
Chrysene : Dry WI 2610 uglkg 30 MCertS LE 918
Coronene : Dry wt <200 ugll<9 10 None LE 918
Dibenzo(ah)anthracene :,Dry WI 555 ug/kg 3 MCertS LE 918
Fluoranthene : Dry WI 4800 ug/kg 20 MCertS LE 918
Fluorene: Dry wt 140 ug/kg 10 MCertS LE 918
Indeno(1,2,3-cd)pyrene: Dry WI 1430 uglkg 30 MCertS LE 918
Naphthalene: Dry Wt 944 uglkg 10 MCertS LE 918
Phenanthrene: Dry WI 2590 ug/k9 20 MCertS LE 918
Pyrene : Dry WI 3950 ug/kg 20 MCertS LE 918
Asbestos: Actinolite Absent PresJAbs 0 UKAS LE 435
Asbestos: Amosite :- {Brown Asbestos} Absent PresJAbs 0 UKAS LE 435
Asbestos: Anthophyllite Absent Pres/Abs 0 UKAS LE 435
Asbestos: Chrysotile :- {VVhite Asbestos} Absent Pres/Abs 0 UKAS LE 435
Asbestos: Crocidolite :- {Blue Asbestos} Absent Pres/Abs 0 UKAS LE 435
Asbestos: Fibres detected Absent Pres/Abs 0 UKAS LE 435
Asbestos: Tremolite Absent PresJAbs 0 UKAS LE 435

NLS Leeds NLS Llanelli NL$ Nottingham NLS Starcross
Olympia House Penyfai House Meadow lane Staplake Mount oENVIRONMENT
GeJderd Lane 19 Penyfai Lane Nottingham Starcross • AGENCYGeldercl Road Furnace, Llanelli NG23HN Exeter
Leeds LS12 600 Carms SA 15 4EL EX6 aPE
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Report ID - 20027429 - 1 0754

B~tch description: Soils Analysis
Reported on:
24-Mar-2011

I
I Asbestos Report

No asbestos detected.
Report TeX1 UKAS LE 435

No asbestos detected signifies no asbestos fibres were found in the sample examined.

I The analysis was carried out by method LE P Asbestos (Microscopy) 01 ,based on HSG248

I
Dry Solids @ 30·C
Acaeditation Assessment
Sample Preparation

Folder Number:1549164

75.9
3
Report

%
No.
TeX1

0.5

1
None
None
None

LE
LE
LE

1130
924
924

I
The sample was received in a lltr plastic pot and 120ml glass pol weighing approx. 11659 in total.
The sample appeared to be dark brown slicky loam.

I
130.439 of the sample was taken for drying at <30degC which gave 100.28g of dried sample (weights
include tray weight),
The sample was sieved to <10mm before being crushed using a jawcrusher.
No waste was discaroed after sieVing at 10mm.
The sample was then crushed until it passed through a 2mm sieve.
The sample was received unpreserved.

I All parameters are determined on the air-dried «30degC) portion except those requiring a wet sample
fraction where as received (wet) sample was used.

I Dry Weight (DW) reslJlts are reported as detennined at <30degC.

I
I

'I

I
I NLS Leeds

Olympia House
Gelderd Lane
Gelderd Road
Leeds LS 12 6DD

NlS llanelli
Penyfai House
19 Penyfai Lane
Furnace. llanelli
Carms SA 15 4E:L

NLS Nottingham
Meadow Lane
Nottingham
NG23HN

NlS Starcross
Staplake Mount
Starcross
Exeter
EX6 aPE

~ ENVIRONMENT
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Report ID - 20027429- 1 0754

Reporte.d on:
24'Mar-2011Batch description: Soils A[ialysis

Client PWA Goo-Environmental Ltd Project: Ward Green Barnsley
Folder No' 001549165 Sampled on: Date Not Supplied
Comments: TP7 - ESr (0.30-0.50)
Quote No: 7264 Matrix: Soil

~ Result Units MRV - !&Q.lQ. Testcode
.Cyanide: T olal : Dry Wt as eN <1 mg/kg 1 MCertS LE 903
Sulphate:.Dry WI 25.0 mg/kg 5 MCertS LE 909
pH : Solid sample 8.64 pH Units 0.2 MCertS LE 908
Phenols: Monohydric: Dry Wt <2 mg/kg 2 MCertS LE 905
Boron, 8~i1ing water. soluble: Dry WI <1 mgll<g 1 MCertS LE 899
Arsenic: Dry WI 13.8 mg/kg 1 MCertS LE 914
Boron:: Dry Wt 6.34 mg/kg 1 None LE 914
CadrJ:1ium ; Dry Wt~ 1.17 mg/kg o.r None LE 914
Chromium-: Dry Wt 47.4 mg/kg 0.1 MCertS LE 914
Copper: Dry WI ,32.6 mgll<g 0.1 MCertS LE 914
Lead: DryWt 64.6 mglkg 1 MCertS LE 914
Mercury: Dry Wt <2 mg/kg 2 MCertS LE 914
Nickel: Dry Wt 22.8 mg/kg 0..3 MCertS LE 914
Selenium :'Dry Wt 17.6 mg/kg 1 None LE 914
Zinc:' Dry Wt 143 mg/kg 0.5 MCertS LE 914
Sulphate' Acid "xl : Dry WI as S04 868 mg/kg 10 MCertS LE 939
PAH : Total: Dry Wt :- {Polynuclear Aromatic Hydrocarbons} <41:3 mg/kg 0 UKAS NLS 864
Hydrocarbon Screen >C5-C44 : DrY Wt <50 mgll<g 50 MCertS LE 1079
Acenaphthene : Pry WI 393 ug/kg 0.1 MCertS LE 918
~cenaphthylene : Dry Wt 58.1 ug/kg 1 MCertS LE 918
Anthrace~e : Dry wt 1150 uglkg 20 MCertS LE 918
Benzo(a)anthracene : Dry '1M 3190 ug/kg 20 MCertS LE 918
B~nzo(a)pyrene : Dry 1M. 2950 ug/kg 20 MCertS LE 918
Benzo(b)~u-oranthene_: Dry V:Jt 3370 ugll<g 20 MCertS LE 918
Bel1lo(gtJi)p.rylene : Dry WI 1950 ugll<g , MCertS LE 918
Benzo(k)fluoranttlene : Dry Wt 1730 uglkg 20 MCertS LE 918
Chrysene : Dry WI 3340 ug/kg 30 MCertS LE 918
Coronene': Dry,WI <200' ug/kg 10 Nolie LE 916
Diberiza( ah)a nthracene, : Dry WI 672 ug/kg 3 MCertS LE 918
Fluoranth.erie : Dry Wt 8100 ug/kg 20 MCertS LE 918
Fluorene: Dry Wt 393 ugll<g 10 MCertS LE 918
Indeno(1.2;3-cd)pyrene : Dry WI 1840 ug/kg 30 MCertS LE 918
Naphthalene: Dry WI. 413 ug/kg 10 MCertS LE 918
Phenanthrene-: Dry'WI 5020 ug/kg 20 MCe.rtS LE 918
pYrene: Dry WI 6520 ugll<g 20 MCertS LE 918
Asbestos: Actinolite Absent Pres/Abs' 0 UKAS LE 435
Asbestos: A~osite;- {Brown,Asbestos} Absent Pres/Abs 0 UKAS LE 435
~s:~estris::-Anthophyllite Absent Pres/Abs 0 UKAS LE 435
Asbe:st6s : G.~ryso!ile :- {l/Vhite-Asbestos} Absent Pres/Abs 0 UKAS 'LE 435
'Asbestos :,"C'roci(lolite :- {Blue Asbestos} Absent Pres/Abs 0 UKAS LE 435
~~,~'estos,;fibres detected Absent Pres/Abs 0 UKAS LE 435
Asbestos: Tremol,ite Absent Pres/Abs 0 UKAS LE 435

NLS leeds NLS L1~neJlj NlS Nottingham NLS SlarCfoss
Olympia House Penyfai House Meadow Lane Staplak.e Mount oENVIRONMENT
Gelderd Lane 19, Penyfal Lane Nottingham Starcross ~ AGENCYGelderd Road Furnace, Llanelli NG2.3HN Exeter
Leeds LS12 BOD Carms SA154EL EX6 aPE
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Report ID - 20027429 - 1 0754

Reported on:
24-Mar-2011Batch description: Soils Analysis.

....., ." .....,~~,:..~.:~f;¢.'.

Asbestos Report
No asbestos detected.

Text UKAS LEReport 435

No asbestos detected signifies no asbestos fibres were found in the sample examined.

The analysis was carried out by method LE P Asbestos (Microscopy) 01 ,based on HSG248

Dry Solids @ 30'C
Accreditation Assessment
Sample Preparation

Folder Number:1549165

0.5

1
1130
924
924

%
No.
Text

None
None
None

LE
LE
LE

82.9
3
Report

The sample was received in a 11trplastic pot and 120ml glass pot weighing approx. 17149 in total.
The sample appeared to be medium brown sticky loamy day with stones.

128.349 of the sample was taken for drying at <30degC which gave 107.34g of dried sample (weights
indude tray weight).
The sample was. sieved to <10mm before being crushed using a jawCfusher.
No waste was discarded after sieving at 10mm.
The sampl.e was then crushed until it pass~d through a 2mm sieve.
The sample was received unpreserved.

All parameters are determined on the air-dried «30degC) portion except those requiring a wet sample
fraction where as received (wet) sample was used.

Dry Weight (OW) results are reported as determined at <30degC.

NLS Leeds
Olympia House
Gelderd Lane
GeJderd Road
Leeds LS12 6DD

~ EN. VIRONMENT
~ AGENCY

NLS llanelli
Penytal House
19 Penyfai Lane
Furnace, Llanelli
Canns SA 15 4EL

NLS Nottillgham
Meadow Lane
Nottingham
NG23HN

NLS Starcross
Slaplake Mount
Starcross
Exeter
EX6 aPE
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Final Report

Report 10 - 20027429 - 1

Batch description: Soils Analysis

Reported on:
24-Mar-2011

",~.:-:. ;r,;':: ;:", t:'t 7t :c,.':

Client: PWA Geo-Environmental LId Project Ward Green Barnsley
Folder No: 001549166 Sampled on: Date Not Supplied
comments: WS01 - ES1 (0.47-0.60)
Quote No: 7264 Matrix: Soil

~ !illJ!!1 Units MB'L d>mJ1 LH1Q..illlW!£
cyanide: Total : Dry Wt as CN <1 mg/kg 1 MCertS LE 903
Sulphate: Dry Wt 47.4 mglkg 5 MCertS LE 909
pH : Solid sample 8.74 pH Units 02 MCertS LE 908
Phenols: Monohydric: Dty Wt <2 mglkg 2 MCertS LE 905
Boron, Boiting water soluble: Dry 1M. <1 mglkg 1 MCertS LE 899
Menic : Dry 1M. 4.83 mg/kg 1 MCertS LE 914
Boron: Dry wt 5.06 mg/kg 1 None LE 914
Cadmium: Dry Wt 0.434 mglkg 0.1 None LE 914
Chromium: Dry wt 26.7 mg/kg 0.1 MCertS LE 914
Copper: Dry Wt 24.6 mg/kg 0.1 MCertS LE 914
Lead: DI'f Wt \3.9 mglkg 1 MCertS LE 914
Mercury: Dry wt <2 mglkg 2 MCertS LE 914
Nickel: Dry Wt 34.4 mglkg 0.3 MCertS LE 914
Selenium: Dry 1M. 11.4 mg/kg 1 None LE 914
Zinc: DryWt 74.9 mg/kg as MCertS LE 914
Sulphate - Acid Ext : Dry Wt as S04 307 mg/kg 10 MCertS LE 939
PAH : Total: Dry wt :. {Polynuclear Aromatic Hydrocarbons} <0.661 mglkg a UKAS NLS 864
Hydrocarbon Screen >C5-C44 : Dry Wt <50 mglkg 50 MCertS LE 1079
Acenaphthene : Dry Wt 3.48 uglkg 0.1 MCertS LE 918
Acenaphthylene : Dry Wt <1 ug/kg 1 MCertS LE 918
Anthracene: Dry 1M. 29.0 ug/kg 20 MCertS LE 918
Benzo(a)anthracene : Dry Wt 46.2 uglkg 20 MCertS LE 918
Benzo(a)pyrene : Dry Wt 40.8 uglkg 20 MCertS LE 918
Benzo(b)f1uoranthene : Dry Wt 53.7 ug/kg 20 MCertS LE 918
Benzo(ghi)perylene : Dry Wt 29.1 uglkg 6 MCertS LE 918
BenzQ(k)f1uoranth,ene ; Dry Wt 23.7 uglkg 20 MCertS LE 918
Chrysene : Dry Wt 49.2 uglkg 30 MCertS LE 918
Coronene : Dry WI <100 uglkg 10 None LE 918
Dibenzo{ah)anthracene ; Dry wt 6.89 ug/kg 3 MCertS LE 918
Fluoranthene : Dry Wt 94.6 ug/kg 20 MCertS LE 9.18
Fluorene: Dry wt <10 uglkg 10 MCertS LE 918
Indeno(1,2,3-cd)pyrene : DryWt <30 ug/kg 30 MCertS LE 918
Naphthalene: Dry Wt <10 uglkg 10 MCertS LE 918
,p!lenanthrene : Dry wt 55.9 ug/kg 20 MCertS LE 918
Pylene : Dry 1M 77.5 ug/kg 20 MCertS LE 918
Asbestos: Actinolite Absent PresJAbs a UKAS LE 435
Asbestos: Amasile ;- {Brown Asbestos} Absent Pres/Abs a UKAS LE 435
Asbestos: Anthophyllite Absent Pres/Abs a UKAS LE 435
!'Sbestos : Chrysotile :- {White Asbestos} Absent Pres/Abs a UKAS LE 435
Asbestos: Crocidolite :- {Blue Asbestos} Absent Pres/Abs a UKAS LE 435
Asbestos: Fibres detected Absent Pres/Abs a UKAS LE 435
Asbestos: Tremolite Absent Pres/Abs a UKAS LE 435

NL$ leeds NL$ Llanelli NLS Nattlngtlam NLS Starcmss
Olympia House Penyfai House Meadow Lane Staplake Mount o ENVIRONMENT
Gekterd lane 19 Penyfai Lane Nottingham StarCfOSS ~ AGENCY
Gelllerd Road Furnace, Llanelli NG23HN Exeter
leeds lS12 GDD Carms SA1S"4El EX68PE

Page 14 0122



I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
•

National
Laboratory
Service

Analytical Report I ~
mCERTJ-_._._ ...-_._-

0754

Final Report

Report 10 - 20027429 - 1

Batch description: Soils Analysis
Reported on:
24-Mar-2011

- < "" ..<,"'

Asbestos Report
No asbestos detected.

Text UKASReport LE 435

No asbestos detected signifies no asbestos fibres were found-in lhe sample examined.

The analysis was carried oul by method LE P Asbestos (Microscopy) 01 ,based on HSG248

Dry Solids @ 30'C
Accreditation Assessment
Sample Preparation

Folder Number:1549166

%
No.
Text

0.5

1
86.4
3
Report

None
None
None

LE
LE
LE

1130
924
924

The sample was received in a 1111'glass pot weighing approx. 12869 irltotal.
The sample appeared to be grey/brown sticky clay with stones.

16S.38g of the sample was taken for drying at <30degC which gave 144.559 of dried sample (weights
include tray weight).
The sample was sieved to <10mm before being crushed using a jawcrusher.
No waste was discarded after sieving at 10mm.
The sample was then crushed until it passed through a 2mm sieve.
The sample was received unpreselVed.

All parameters are determined on the air-dried «30degC) portion except those requiring a wet sample
fraction where as received (wet) sample was used.

Dry Weight (OW) results are reported as determined at <30degC.

NLS leeds
Olympia House
Gelderd lane
Gelderd Road
leeds lS12 600

~ ENVIRONMENT
.., AGENCY

NLS llanelli
Penyfai House
19 Penyfai Lane
Furnace, Llanelli
Canns SA154El

NLS Nottingham
Meadow lane
Nottingham
NG23HN

NlS Starcross
Staplake Mount
Starcross
Exeter
EX68PE
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Report ID - 20027429 - 1 0754

Reported on:
Batch description: Soils Analysis 24-Mar-2011

I :.:-.,.......:~.~f. t;~',t!.\:~
"l",'.

; .4~.';~....;~~tt~; - ,", f. J '"

I Client: PWA Gee-Environmental Ud Project Ward Green,Barnsley
Folder No: 001549167 Sampled on: Date Not Supplied

I Comments: WS04 - ES1 (0.5-0.7)
Quote No: 7264 Matrix: Soil

d!WY.l§ Result JlI:llJ.§. MB!L - ~~
Cyanide: 10tal : Dry Wt as eN <1 mg/kg 1 MCertS LE 903• Sulphate: Dry WI 162 mg/kg 5 MCertS LE 90g
pH : Solid sartlple 8,05 pH Units 0.2 MCertS LE 908
Phenols: Monohydric: Dry WI <2 mg/kg 2 MCertS LE 905

I
Boron, Boiling water soluble: Dry WI <1 mgll<g 1 MCertS LE 899
Arsenic; Dry Wt 2,78 mgll<g 1 MCertS LE 914
Boron: Dry Wt 4:84 mglkg 1 None LE 914
Cadmium: Dry VVl 0.958 mglkg 01 None LE 914

I
Chromium: Dry Wt 28.9 mg/kg 0,1 MCertS LE 914
Copper: Dry WI 28.0 mg/kg 01 MCertS LE 914
Lead: Dry WI 24.6 mg/kg 1 MCertS LE 914
Mercury: Dry WI <2 mglkg 2 MCertS LE 914• Nickel: DrY WI 25.3 mglkg 0.3 MCertS LE 914
Selenium: Dry WI. 26.4 mgll<g 1 None LE 914
Zinc: DryWt 62.5 mgll<g 0.5 MCertS LE 914
Sulphate - Acid Ext : Dry WI as S04 481 mgll<g 10 MCertS LE 939

I PAH : Total: Dry WI:- {Polynuclear Aromatic Hydrocarbons} <0.351 mgll<g 0 UKAS NLS 864
Hydrocarbon Screen >C5MC44 : Dry Wt <50 mgll<g 50 MCertS LE 1079
Acenaphthene : Dry Wt 1.20 ug/kg 0.1 MCertS LE 918
Acenaphthylene : Dry WI <1 uglkg 1 MCertS LE 918

I Anthracene: Dry WI <20 uglkg 20 MCertS LE 918

Benzo(a)anthracene : Dry WI <20 uglkg 20 MCertS LE 918
Benzo(a)pyrene : Dry WI <20 ugll<g 20 MCertS LE 918
Benzo(b)f1uoranthene : Dry Wt <20 ugll<g 20 MCertS LE 918

I 6enzo(ghi)perylene : Dry WI <6 ugll<g • MCertS LE 918
6enzo(k)fluoranthene : Dry WI <20 ugll<g 20 MCertS LE 918
Chrysene : Dry WI <30 ug/kg 30 MCertS LE 918
Ccironene : Dry WI <100 ug/kg 10 None LE 918

I Dibenzo(ah)anthracene : DryWt <3 ug/kg 3 MCertS LE 918
Fluoranthene : Dry VVt <20 uglkg 20 MCertS LE 918
Fluorene: Dry Wt <10 ugll<g 10 MCertS LE 918
Indeno(1 ,2,3-od)pyrene : Dry WI <30 uglkg 30 MCertS LE 918,- Naphthalene: Dry WI <10 ug/kg 10 MCertS LE 918
Phenanthrent! : Dry WI <20 uglk9 20 MCertS LE 918
Pyrene : Dry WI <20 uglkg 20 MCertS LE 918:. Asbestos: Actinolite Absent Pres/Abs 0 UKAS LE 435
Asbestos: Arnosite :M {Brown Asbestos} Absent PresiAbs 0 UKAS LE 435
Asbestos: Anthophyllite Absent PresJAbs 0 UKAS LE 435
Asbestos: Cf)rysotile :- {Whit.e Asbestos} Absent Pres/Abs 0 UKAS LE 435

I Asbestos: Crocidolite :M {Blue Asbestos} Absent Pres/Abs 0 UKAS LE 435
Asbestos: Fibres detected Absent Pres/Abs 0 UKAS LE 435
Asbestos: Tremolite Absent Pres/Abs 0 UKAS LE 435

I NlS leeds NlS llanelli NLS Nottingham NlS Starcross
Olympia House Penyfal House Meadow lane Staplake Mount oENVIRONMENT
Gelderd Lane 19 Penyfai lane Nottingham Starcross .. AGENCY
Gelderd Road Fumace, llanelli NG23HN Exeter

- leeds lS12 BOC) Carms SA 15 4El EX6 aPE
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Report 10 - 20027429 - 1 0754

I
Batch description: Soils Analysis

Reported on:
24-Mar-2011

I Asbestos Report
No asbestos detected.

Report Text UKAS LE 435

No' asbestos detected signifies no asbestos fibres were found in the sample examined.

I The analysis was carried out by method LE P Asbestos (Microscopy) 01 ,based on HSG248

I
Dry Solids @ 30·C
Accreditation Assessment
Sample Preparation

Folder Number:1549167

83.0
3
Report

%
No.
Text

0.5

1
None
None
None

LE
LE
LE

1130
924
924

I
The sample was received in a 1.llr glass. pOl weighing approx. 1166~ in total.
The sample appeared to be orange/grey/brown sticky day.

I
165:589 of the sample was taken for drying at <30degC which gave 138.289 of dried sample (weights
indude tray weight).
The-sample was sieved to <10mm before,being crushed using a jawcrusher.
No waste was discarded after sieving at 10mm.
The sample was then crushed until it passed through a 2mm sieve.
The sample was received unpreserved:

1 All parameters are determined on the air-dried «30degC) portion except those'requiring a wet'sample
fraction where as received (wet) sample was used.

1 Dry Weight (OW) results are reported as determined at <30degC.

I
,I
I
I
I
I
I
I

NLS leeds
Olympia House
Gelderd Lane
Gelderd Road
Leeds lS 12 6DD

NLS Llanelli
Penyfai House
19 Penyfai lane
Furnace, Llanelli
Carms SA154El

NlS Nottingham
Meadow lane
Nottingham
NG23HN

NlS Starctoss
Staplake Mount
Starcross
Exeter
EX6 aPE

~ ENVIRONMENT
~ AGENCY
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Report 10 - 20027429 - 1 0754

Batch description: 'Soils Analysis
Reported on:
24-Mar-2011

.~'
: 0; "tr- ,".

Client PWA Geo-Environmental Ltd Project: Ward Green Barnsley
Folder No: 001549168 Sampled on: Date Not Supplied
Comments: WS05 - ESl (0.3-0.6)
Quote No: 7264 Matrix: Soil

~ Result !.L!li1§. MRV ~ WiJQ.~.
Cyanide: Total: Dry Wt as eN <1 mglkg 1 MCertS LE 903
Sulphate: 01)' Wt 84.1 mg/kg 5 MCertS LE 909
pH : Solid sample 8.04 pH Units 0.' MCertS LE 908
Phenols: Monohydric: Dry wt <2 mglkg , MCertS LE 905
Boron, Boiling'water soluble: DI)'Wt 1.50 mglkg 1 MCertS LE 899
Arsenic: Dry wt 7.46 mglkg MCertS LE 914
Boron: Dry Wt 6.89 mglkg 1 None LE 914
Cadmium: Dry Wt 0.752 mg/kg 0.1 None LE 914
Chromium: Dry Wt 19.3 mglkg 01 MCertS LE 914
Copper: Dry Wt 27.3 mglkg 0.1 MCertS LE 914
Lead: Dry wt 53.2 mg/kg 1 MCertS LE 914
Mercury: Dry wt <2 mglkg , MCertS LE 914
Nickel: 01)' Wt 21.3 mglkg 0.3 MCertS LE 914
Selenium: Dry 'Nt 16.4 mglkg None LE 914
Zinc: 01)' Wt 96.2 mglkg 0.5 MCertS LE 914
Sulphate - Acid Ext : Dry 1M. as 804 759 mglkg 10 MCertS LE 939
PAH: Total: Dry Wt:- {Polynuclear Aromatic Hydrocarbons} <18.1 mg/kg 0 UKAS NLS 864
Hydrocarbon Screen >C5-C44 : Dry Wt <50 mglkg 50 MCertS LE 1079
Acenaphthene : Dry Wt 131 uglkg 0.1 MCertS LE 918
Acenaphthylene : Dry Wt 268 uglkg 1 MCertS LE 918
Anthracene: Dry Wt 791 uglkg '0 MCertS LE 918
Benzo(a)anthracene : Dry vvt 1490 uglkg '0 MCertS LE 918
Benzo{a)pyrene : Dry Wt 1220 uglkg '0 MCertS LE 918
Benzo{b)fJuoranthene : Dry Wt 1370 uglkg '0 MCertS LE 918
Benzo(ghi)pel)'lene : 01)' Wt 660 uglkg , MCertS LE 918
Benzo(k)fJuoranthene : Dry wt 535 uglkg '0 MCertS LE 918
Chl)'sene : Dry WI 1440 ug/kg 30 MCertS LE 918
Coronene': Dry Wt <100 uglkg 10 None LE 918
Dibenzo(ah)anthracene : Dry Wt 253 uglkg 3 MCertS LE 918
Fluoranthene : Dry Wt 2950 ug/kg '0 MCertS LE 918
Fluorene: Dry Wt 432 ug/kg 10 MCertS LE 918
Indeno(1 ,2,3~cd)pyrene : Dry wt 880 ug/kg 30 MCertS LE 918
Naphthalene: 01)' Wt 289 uglkg 10 MCertS LE 918
Phenanthrene: Dry VVI 2920 uglkg 20 MCertS LE 918
Pyrene : 01)' Wt 2330 uglkg '0 MCertS LE 918
Asbestos: Actinolite Absent Pres/Abs 0 UKAS LE 435
Asbestos: Amosite :- {Brown Asbestos} Absent Pres/Abs 0 UKAS LE 435
Asbestos: Anthophyllite Absent Pres/Abs 0 UKAS LE 435
Asbestos: Chrysotile :~ {White Asbestos} Absent Pres/Abs 0 UKAS LE 435
Asbestos -:Crocidolite :- {Blue Asbestos} Absent PresfAbs 0 UKAS LE 435
Asbestos: Fibres detected Absent PresfAbs 0 UKAS LE 435
Asbestos: Tremolite Absent PresfAbs 0 UKAS LE 435

NlS Leeds NLS Llanelli NLS Nottingham NL$ Starcross
Olympia Hoose Penyfai House Meadow Lane Staplake Moont o ENVIRONMENT
Gelderd Lane 19 Penyfai Lane Nottingham Slarctoss ~ AGENCY
Gelderd Road Furnace, Llanelli NG23HN Exeter
Leeds LS 12 6DD Carms SA1S 4EL EX6 aPE
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Report to - 20027429 - 1 0754
Reported on:
24-Mar-2011Batch description: Soils Analysis

I
I Asbestos Report

No asbestos detected.
Report Text UKAS lE 435

No asbestos detected signifies no asbestos fibres were found in the sample examined.

1 The analysis was carried out by method LE P Asbestos (Microscopy) 01 ,based on HSG248

I
Dry Solids @ 30'C
Accreditation Assessment
Sample Preparation

Folder Number:1549168

84.2
3
Report

%
No.
Texl

0.5

1
None
None
None

lE
lE
lE

1130
924
924

I
The sample was received in a 11trplastic pot and 120ml glass pot weighing approx. 15769 in total.
The sample appeared to be dark brown sticky gritty clay.

I
139.429 of the sample was laken for drying at <30degC which gave 118.309 of dried sample (weights
include tray weight).
The sample was sieved to <1 Omm before being crushed using a jawcrusher.
No waste was discarded after sieving at 10mm.
The sample was then crushed until it passed through-a 2mm sieve.
The sample was received unpreserved.

I All parameters are determined on the air-dried «3OdegC) portion except those requiring a wet ~ample
fraction where as received (wet) sample was used.

I Dry Weight (OW) results are reported as determined at <30degC.

I
I
I
I
I
.1
I NL$ Leeds

Olympia House
Gelderd L.ane
Gelderd ~oad
leeds lS 12600

Nl$ llanelli
Penyfai House
19 Penyfai lane
Furnace, llanelli
Carms SA 15 4EL

NlS Nottingham
Meadow Lane
Notlingham
NG23HN

NLS $tarcross
Staplake Mount
Starcross-
Exeter
EX6 aPE
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Report ID - 20027429 - 1 0754
Reported on:

Batch description: Soils Analysis 24-Mar-2011

I .-:: -~':i .. '- '~-'
~-.;,'..;' L·

" -". ,,~ t', ,.

I Client: PWA Geo-Environmental Ltd Project Ward Green Barnsley
Folder No: 001549169 Sampled on: Date Not Supplied

I Comments: WS07 - ES 1 (0.30-0.60)
Quote No: 7264 Matrix: Soil

Analvte Bw!!1 ~ MRV - ill.QIWwk
Cyanide : Tolal ; Dry Wt as eN <1 mg/kg 1 MCertS LE 903

I Sulphate: Dry WI 66.4 mglkg 5 MCertS LE 90g
pH : Solid sample 7.78 pH Units 0.2 MCertS LE 908
Phenols: Monohydric; Dry Wt <2 mg/kg 2 MCertS LE 905
Boron, Boiling water soluble: Dry Wt 1.13 mg/kg 1 MCertS LE 899

I Arsenic: Dry wt 4.61 mg/kg 1 MCertS LE 914
Boron: Dry WI 3:28 mg/kg 1 None LE 914
Cadmium: Dry Wt 2.42 mglkg 0.1 None LE 914

I
Chromium: Dry wt 25.8 mg/kg 0.1 MCertS LE 914
Copper: Dry Wt 38.4 mg/kg 0.1 MCertS LE 914
Lead: Dry Wt 57.2 mg/kg 1 MCertS LE 914
Mercury ,: Dry Wt <2 mg/kg 2 MCertS LE 914

I Nickel: Dry WI 32.5 mglkg 0.3 MCertS LE 914
Selenium: Dry wt 59.1 mg/kg 1 None LE 914
Zinc: DryWt 226 mg/kg 0.5 MCertS LE 914
Sulphate - Acid Ext : Dry WI as S04 553 mglkg 10 MCertS LE 939

I PAH : Total: Dry wt:- {Polynuclear Aromatic Hydrocarbons} <70.5 mglkg 0 UKAS NLS 864
Hydrocarbon Screen >C5-C44 : Dry Wt <50 mglkg 50 MCertS LE 1079
Acenaphthene : Dry Wt 197 ug/kg 0.1 MCertS LE 918
Acenaphthylene : Dry WI 307 ug/kg MCertS LE 918

I Anthracene: Dry WI 2680 uglkg 20 MCertS LE 918
Benzo(a)anthracene ; Dry WI 5900 uglkg 20 MCertS LE 918
Benzo(a)pyrene : Dry Wt 5330 ug/kg 20 MCertS LE 918
Benzo(b)f1uoranthene : Dry WI 6690 ug/kg 20 MCertS LE 918• Benzo(ghi)perylene : Dry WI 3180 ug/kg 6 MCertS LE 918
Benzo(k)f1uoranthene : Dry wt 2980 uglkg 20 MCertS LE 918
Chrysene : Dry WI 5570 uglkg 30 MCertS LE 918
Coronene : Dry Wt <300 ug/kg 10 None LE 918'. Dibenzo(ah)anthracene : Dry WI 1160 ug/kg 3 MCertS LE 918
Fluoranthene : Dry Vv'I. 13500 ug/kg 20 MCertS LE 918
Fluorene: Dry WI 433 uglkg 10 MCertS LE 918
Indeno(1 ,2,J-cd)pyrene : Dry WI 2950 uglkg 30 MCertS LE 918

I Naphthalene: Dry WI 400 ug/kg 10 MCertS LE 918
Phenanthrene: Dry wt 8130 ug/l<g 20 MCertS LE 918
Pyrene : Dry WI 10800 uglkg 20 MCertS LE 918

I
Asbestos; Actinolite Absent Pres/Abs 0 UKAS LE 435
Asbestos: Amosite :- {Brown Asbestos} Absent Pres/Abs 0 UKAS LE 435
Asbestos: Anthophyllite Absent Pres/Abs 0. UKAS LE 435
Asbestos: Chrysolile :- {\Nhite Asbestos} Absent Pres/Abs 0 UKAS LE 435

I Asbestos: Crocidolite :- {Blue Asbestos} Absent Pres/Abs 0 UKAS LE 435
Asbestos: Fibres detected Absent Pres/Abs 0 UKAS LE 435
Asbestos: Tiemolite Absent Pres/Abs a UKAS LE 435

I NlS Leeds NlS llanelli NLS Nottingham NLS Slarcrcs5
Olympia House Penyiai House Meadow Lane Staplake Mount to ENVIRONMENT
Gelderd Lane 19 Penyfai Lane Nottingham Starcross ~ AGENCY
Gelderd Road Fumace, Llanelli NG23HN Exeter

I
Leeds LS12 6DD Carms SA 15 4EL EX6 aPE
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Report ID - 20027429-1 0754

.Reported on:

.24-Mar-2011

I
Batch description: Soils Analysis

I Asbestos Report
No asbestos detected:

Report Text UKAS LE 435

I
NQ asbestos detected,sJgriifies no asbestos'~bres were found in the sample examined.

I
The analysis was carried out by method LE P Asbestos·(Micr9scoPY) 01,based on HSG248

Dry Solids@ 30'C 63,0 % 0,5
Accre(fita.lion Assfl,SSfIlent 3 No. 1
Sample Preparaticm Report Text

FOlder Number: 1549169

None
None
None

LE
LE
LE

1130
924
924

I
The sample was received in a 11lrglass pol weighing approx. 10829 'in~t_otat
The sample appeared to be medium brown sticky grilly sandy clay, with stones.

I
129.999 of the sample was taken for drying at <30degC which gave',108,82g"of dried sample (weights
include tray weight).
The sample was sieved to <10mm before being crushed using a jawcrusher.
NCl waste was discarded'after sieving at 10mm.
The sample was then crushed until 'it passed through a 2mm s,ieve.
The sample was received unpreserved.

I All parameters are determined on the air-dried «30degC) portionexcept those requiring ~ wet sample
fraction where as received (wet) sample was used.

I Dry Weight .(OW) results are reported as determined at .<30degC.

I
I
I
I
I
I
I
I

NLS Leeds
Olympia" House
Gelderd Lane
Geldero'Road
Leeds LS12 BDD

NlS Llanelli
Penyfai House
19.?enYtai Lane
Furnace, Llanelli
Carms SA15'4EL

NLS Nottingham
Meadow Lane
Nottingham
NG23HN

NLS Stari=toss
Staplake Mount
Slarcross
Exeter
EX6 aPE

,a ENVIRONMENT
~AGENCY

Page 21 of 22

I
•



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

National
Laboratory

"'Service IAnalytical Report

~
mCERTS

Final Report _._._,_ ..-_._-
Report ID - 20027429 - 1 0754

Batch description: Soils Analysis

Reported on:
24-Mar-2011

Method Description Summary for all samples in batch Number 20027429
Testcode Method Reference and Description

435 LE P Asbestos (Microscopy) 01 - type identification by polarised light microscopy; HSG 248 methodology
864 Parameter by calculation
899 LE 1Metals (lepOES) 01 - Boron· hot water extracted; hot filtered: determined by lepOES
903 LE'! Cyanide (CFA) 01 - (Iotal) • NaOH extr; UV digest: colorimetric autoanalysis; from "as received" 'sample
905 lE I Monohydric Phen (CFA) 01 - NaOH extr.; distilled; 4AMP; colorimetric autoanalysis; "as received" sample
908 LE I pH & EC 01 • pH. Conductivity - water extracted; using specific electrode; from "as received" sample
909 lE r Halides 01 - CI. Sr. S04· water extracted; Ion Chromatography analysis; from "as received~ sample
914 lE I Metals (ICPOES) 01 - digestion block aqua regia extracted under reflux; determined by ICPOES
918 lE 0 MR Solid (GCMS) 01-03 - Organics OCM extracted; hexane xch. detennined by GCMS (Scan mode)
924 Sample Preparation; Dry Solids (30°C); from "as received" sample
939 lE M Acid Extr.S04 (ICPOES) 01 - digestion block aqua regia extracted under reflux; determined by ICPOES

1079 lE 0 EPH >C5-C44 (GC-FID) 01 - Hydrocarbon screen by GC-FID from "as received" sample.
1130 lE P Soil PreParation 01: Air-dried at <30°C in a controlled environment to constant weight.

Chris Hunter
Laboratory Site Manager

All reporting limits quoted are those achievable for clean samples of the relevant matrix. No allowance is made for instances when dilulJons are
necessary owing 10 the nature of the sample or insufficient volume of the sample being available. In these cases higher reporting limits may be
qUOted and will be above the MRV.

Solid sample results are determine~ on a ~dried" sample fraction except for parameters 'hf1ere the method description identifies that "as received"
sample was used.

Please note all $8lTlples will be retained for thirty worKing days after reporting unless otherwise agreed with Customer Services

'The NLS holds MCertS Accreditation for analysis but bears no responsibility for MCertS accreditation of sampling

Key to Accreditation: UKAS '" Methodology accredited to ISO/IEC 17025:2005, MCertS" Methodology accredited to MCertS Performance Standard
for testing of soils, none'" Methodology not accredited
Key to Lab 10: LE '" Leeds, LL " L1aneUi,NM " Nottingham, SX "Starcross, SC" Sub-Contracted outside NLS, FI '" Field Data, NLS '" Calculated

END OF TEST REPORT

NLS Leeds
Olympia House
Gelderd Lane
Gelderd Road
Leeds LS12 6DD

~ ENVIRONMENT
~ AGENCY

NLS Llanelli
Penyfai House
19 Penyfallane
Furnace, Llanelli
Carms SA 15 4EL

NLS Nollingham
Meadow Lane
Nollingham
NG23HN

NLS Staraoss
Slaplake Mount
Staraoss
Exeter
EX6 aPE
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Report No. 10225/G/2
Project Details: Ward 'Green, Barnsley
Date. April 2011

APPENDIX G
Ground Gas Monitoring Data

•
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; "....'-,. :.'GAS M0NITORING,SHEET{.~~;,; ';~.Jl"'i)., ~::';::~_t.':~~";::"_:"o;.~-i'"j:~~t::,:.;,~?>;~~~--- . " " ......, , " ~" '

.' .
'. Conlroct No: 10225

~~il' , . - ~:, Controd Name: Word Green. Bamslev
"-:" ..--' ; " . ,Dafo: 14 March 2011 I. " ,,; " ~'.'VIsItNo.1 1 jt,,:;'l Ot;;t~~ 4. "'" ., -
S..:+·••. '~ weiJttMw": Sunnv

:~~~}~~:,~;.:.~!el}f~~~rlg9:02' .:~i'iN: lCD" .%~v"LI 0.0 :C~.:.7liyNJ ;':~'~~'~;~~~~"f':
Geo :; Environmental

0.0 NlA
c. ,"'. ~, ...,1. .... \" .-':~,....-

~>.:~\.~~•..(' Pmsu ... -'~. .... start:-· ji'-_-=--;'J 1004 r:~c, :, •. _. Rnt:sh:~·",:':;7...' .. 1002 1):l"":<:~ ionol TIlIOd: l~:.~..5...-. Falll
:F'--::.::. _L ~ ... dnstrurmnt DetaIls: Gas Data GfM 430 < :.i!' LosI Collbrallon; 10m12010 ".;'j,\'l-,:,.,~"-_3- t", DC SIC"'"

~1~~~;~:'~'~'~";:L~' .~ .._ .~..~,':i~;:;·';IL.OW8SIr',;·,1 '""'-~ _ {,'l':"-;:'·~POak;".~--{,:, ';·:l:- ...-::,"f~'r <~ ...t;'"~{:,'·Sf9adv'$IDt80_':"~~: ~.:"~~,;;;,. ""' ....\0. .-:--,... .... _ p~~)~:'·"\)~I:· ~_...'1> ',;''''-, .',,;' ).t'", , -;:";:" -:.,.'~ i-" ~§~GasEmJsslon_ i!<H,s (ppm)' , :!V(x'd~f::l~~~~=~"",:,~,.t~SWl'(mbW ' ..~,..,."'i\: '.,. ~-- '-,)I::'-'~''P, ~cH;f{w,lilj~, ":->~~.~ fCm"civN)1 ~",,,,""'l.'. ~'q(f~i",~:'i :,:.:,~~J,~~orb,,>-..r~t#
1:y!'~::':~:~~.,~~~~,oo;('l.vNn 'CHi'('l.v/V)1 ~_~~_i Ptfi!~?ElL ;2.~~~~r?;!j;:..",":,;~' 4'-- ."".,,;.. '"

p.,~,..__~.... '.'~~u -. _I.~ ~,,"',~.~ .... '....... ' ....<10_. r'~"_"',:4.· -: .,,,,.,,. .. ' -, ~ ~~;:li$.. ,..\_~ .•~.~ ~.=At~~, 'tJlk·Er~:'i\J.\Ii8·~~':U)j.f5·
WS03 DRY 20.4 0.8 0 00 0.8 0.0 00 0.0 NlA NlA NlA 2.01m deeo
WS05 ORY 18,4 1.4 0.0 0.0 1.4 0.0 00 0.0 NlA N/A NlA 2.07m deeD
WS06 UD 19,8 0.1 0.0 0.0 0.1 0.0 0.0 0.0 NlA NlA NlA 2.D1m deeD
WS07 1.64 18.6 0.9 0.0 00 0.9 0.0 00 0.0 NlA N/A NlA 1.87m deeD
WSD8 1.81 18.9 1.2 0.0 00 1.2 0.0 00 0.0 N/A N/A NlA 2,01m deeD

Notes:. ,:;-:--. , :.") ." ..~. ., ;-'" ... t f-':: -'i,A· t"{' ....~iID:::.:·.,;l-';:'.(--:lr%;'~,ii'Jt...· ;- . 'j'i-.k-·.;"'.i'>l· ~'h,'.; e rri',(;' :;:. . . '7';.' -." ~..!~', ''''f'~r, c' " ,
,,' ,~·,r _'-. j" ~;.., . , ;'- -~

~ NO
NR
!'OS
NEG
SWl

None """"'"
Not_--Negattve Row
Sfoncllng Water l.sYeI



• - --- - .. - - ..- -- - -- .. -- -
"" ".. .. s!- .• ",-_ ':.'t ...-. :.... , ..•:i~;~;.:._, -:""j". .' ,. '. . -- -, , .•
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, > ~•.l:._;~_ ,.",-,~' .......... ,.,.. . .,. '. ."'0.:..... "'"~.;...;il'-"-",..-."--' '" .. -,,.'.

1·~-.':5...-:....~':~~."...'corltiUCt No; 10225

i1il._t _'. :'''..1.-r;r:;:;:~:COilfriiC1' Hamei Wora' Green. Bomsfev
~;~~ '";"0.1.': If- e:~__: .7~~·~DOtIi:23 March 201 1 I', ...•~(:(=-':: ::-'~~'l'.:', _""~ .;..:." ;V1s/1No: 2 t'!.'<':Ol._1 4
~~.::cn::;·5..l;7-~uF'i..weathei": ON Sunnv 16 Deoreas C

'~l'1.m,;. ",,,,.,~-"~.;,,,,,-. ::..""'," Oi;;,~;;:~j.i ~oo;:%'~tV: 0.0
....... "J "';.-1>~

0.0 ~P!D~~~'~NlA Geo .~Environmental
~i·r-~r~-'~~~~~~ ;CH~...,."yNj~. _;"~:I"'1.1. ;.. ...L.., _ ~;;..~_ _ -t', ""-~. t""",, ii!';, tl'~"~''' •.,,J'h'-., .. _._~
lM~"AIril- Pressure; :·'f'''-t S1Ort:. ;-1 ~. 1027 :_-d.::~~Finlsh:':: ~W~ 102. ~~RealOnat Trend:"..;-~'\5 "

R"
:f;.i.-,i«~'.:~t!i,ilnStrurriEwlf DelOris: Gas Dato GF~ 430 ~~'.,,';., Last COIIbratlOn: 1910212010 Ii.~.~...'1,~.tVk~1DP8rotOf:PJW I

1~<;,,:~~:J~~~.;:..:£i~~-tr:::;~;;;r~~li;,~'~" :-~I'~"~,i-~:~~,",~~~';P8ak;/:W;~~j~_Jfi'tl ~-,1~~~!~JmjS1liOdYsrutG~t;~..:t,;-~ ~~ :>i1l!:Jl:1~ :W~::\trq9~.1£'5~~1i';" \",;,,~ :~I' ~ 'Well Reference' . oa...: 'fNIl.... . : _" , :o.- .. ~~.r p...,-~:~-~l"~""-!'I-~" .<w;; .... ~;;: _:~, ~ _»0, r~~~l&it(';;~{~Jl<ilRJ ~C!'CPP!"J,,, t~(Ppm, ,I :mvpe,<P!>T't, . ~ ....~P.RsrOOI1G·~P·~ ,
':~,j:.~:r~~-4-:;~~~W;~~~~l,~~S'l("v~~1~1~~~V:2J~~t ff'j:i!/!/!~l.{ ~~iri~! ;}\'~"~,,If'.- ... _I,;.-~~ ..." ~'-'......--.. It......_ 1;£ JiI' .... ~' ' ......'P, .......;~I..i~~}i:l ·.·~;~lri.""clJ,~~",~£f}t.t-.ri );J ~ 'I , .' , .'

WS03 Unable 10'0 n
WS05 DRV 17.6 23 0.0 0.0. 2.3 0.0 0.0. 0.0 NlA NlA NlA 2.07ni des
WSD6 1.61 18.9 1.8 0.0 0.0. 1.8 0.0 0.0. 0.0 NlA NlA NlA 2:01m des
WS07 1.76 18,3 1.9 0.0 0.0. 1.9 0.0 0.0. 0.0 NlA NlA NlA 1,87m dee
WS08 1.89 20.3 1.3 0.0 0..0. 1.3 0.0 0.0. 0.0 NlA NlA NlA 2,Olm dee

Nat9s:~~; :";':>~'*j.;t;<>;",,:,, .. "-(·rb ;- i' C'j'1fi ':;"~'-"2'"t"3*:.'.w~e>-·r;1'D;;vj,·g)~t1~'irN;m¥'~tJmmc..t':\1kilJifJ1;fr:tm {.:,r,~&1i:~\'!'1E;;~'~.;w@j,<f*ftrt!~"jl.:1. ~ .. .;\..fr -<:,,"~:c~:;,;·;r';'t.:.'_gp'~-~"'r...."'t"·"r,'. ::- -;,' t' ~'tf".j/~~),'x-I

Ksy. NO
NR
POS
NEG
SWl

None """'"Not Recoroed
Posmve Flow

:~egatIve Row
SIl:Indlng Wa\llr level
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1(.'0'::.;- -~,:1_:..1iL: :~'COnlrOCfNO: 10225
-~:r:;.:~.:}.. ~.'.-- :COrltrocr Nama: Ward Green BamslQ\1

~-i-~~_r'f::",.:']j":.::-';".;....... DaI9: 01 Anril2011
:l;,~.~["""1i..~p~,(', -'W8ather: Drv, overcast

4

NJA
.'i#:~'~.-$Realoool·Ttend::,' %- '-..h~1

ratOr: SIRIUS I

.. ,-

Key: NO
NR
POS
NEG
SWI.

None DetectedNol __ ,""

Posfflve' Flow
N~ailveflow
standIng Water level



• - - - - - - -- - - -- - - •• -- - --
..

4 gwol~I~I
Ge0!t1Environmental

~,,"·~~4~_ "~"CciiifroctNo: 10225
~.;;,_~·.~~~t~~-:.·coirtittet Name: Word Green BorrislAV
~~.,~,ijt:li!~~ ::"_~.,,,,'DOte: 08 Aoril2011
~:~ ~~~.~ I[J.~::'"WEIlJIh8r;

I·.

1_~~~~~~F~~~'~:o,~:"p~~~'il
:'\~~;;.~&--- -her1CPl"8SSUr8: _ .'.,::"start:; .;

;::p .:,~~~,;:; InstrUmeot Details: Gas Datu GFM 430
Rlslna

WS05 DRY 21.1 0,0 0.0 0 0.0 0.0' 0 0 NlA N/A NlA 2:07m deep
WS06 1.45 20.9 0.0 0.0 0 0.0 0.0 O' 0 NlA N/A N1A 2.01m deep
WS07 1.77 21.1 0.1 0.0 0 0.0 0.0 0 0 NlA N/A NJA 1.87m deen
WSOB 1.89 21.0 0.2 0.0 0 0:1 0.0 0 0 NJA N/A N/A 2.01m dean

Koy. NO
NR
POS

,NEG
SWl

None Detected
Not~
~1tIW Flow
Neganve Flow
StandIng Water Level
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~U_u_.~~.' ,,~, " ~·?Coiltrncl No: 10225 '~Ge~~itntn~~l:,::c-::.1:~~~;<'1_--", contiOCt Name:' Wl7d Green Bcimslev
,","';'_'!Y-~:':"'~"::..~:J ,.". Di:de: 01 ADnt2011 1·~OJ:..::r ·~!:~,;;;-~n;~;'l·l..'.I§~!.dVlSltNO:;I 3
~~::;'::"·~fJ!\ .~ .-..-:.1, 'W8Ottl8r: Orv, overcast

~~~;;~,i::;~~~I~!:... '1" ,-. \ roo;'-%~41 I~~'"'' ~~-'~''''''}<~'''~+''~'''~02 ';':'_'Jtvlv~ ,~{,~~~'t~ :;t, .i"\'DJ'~<-~!~§~' N/A
.-' ..... .''' ...L.(,. ,....~-.~~.-

:"::1"'-r:& .1t: I'."l'" (I.;';"':. ,- .. Skirt:'~,;~~~...."¥.a<:t 1001 ~-r~AnISh:t.~:m;-:..'t' 1000 .~tWf.' IonaI,Trend:~~. -:;~ SIoa
~~:::'~ .'!1nslrumenI DetaIls: Gas Data GFM 430 L~~~~'i'., liJstCailbrotlon:-~01XJ712010 :&;'~;~'~"1e~ ~RIUS

~J-r.. -.,.«:"'" '.': :;~~::',J~~L.oY..9St':#~",~;I:Jr' 5~~~~~~POOK'~~~!'ff!;i'~1::"i\;ti",,~'-;'J'·SI8Olt.i -SIiJt9'l~ '§;~i"'..l"':!G<ii~::~~'F-"~~~:~-f\"'"'!i)t'lil ~~;m,~~-£" i;irl1f~." ~\·",-l'·'-=."'c ~.~ '. \~;.S~cPPmy., 'f~yt"~'~ ~;:,.,.",", .. lr' i 'WelfRer8tence~,.K- ~ ':" :SWl(mbgI)~ In',::.j~';;'';-'''-'' r~~C%~N)l'CH;(iVN)~ ~;(%lEi} rroi~~h,'.... ,.,..,.-:...'?'~ CH;r&,TitJ "" .• '--'.' ~ 1"00 (ppm),& '''''' (ppmldl.. 's;1!l'~-''''''''.,Jii.' :1; '~:e:',,-:;o:::~~,~~~{!~~, ICHd'll.YIV) " ~~~(I~ .'"" .",'-~ ~illC~;"'~_"i~~-r-. /Iii!, ., 7: " ~,
,./[lL>\":1."J"_""~~ m i.....H .'- '~l' , •••.- '" , .' f'-,{i··Slt':i·~,-' ,i", ".~"'.,~.,.~.,.;...,....~ . 1 t~..":~1>.k,.a , ':-c-,_,-~"t>'_ ~.~=...-~~ ..- .L' ........ • ,'. '\':< ,,'W..(

WSlJ3 DRY 20.9 0.0 0.0 a 0.0 0.0 0 0 N/A N/A 2.01m deep
WSlJ5 DRY 20.9 0.0 0.0 a 0.0 0.0 a a NJA N/A 2.07m deeD
WSlJ6 1.46 20.7 0.3 0.0 a 0.3 0.0 a a NJA N/A 2.Olm deeD
WSlJ7 DRY 20.9 0.4 0.0 a 0.4 0.0 a a N/A N/A 1.87m deeD
WS08 1.9 21.0 0.2 0.0 a 0.1 0.0 0 a NJA N/A 2.01m deeD

Noles:l .~-,'1!; ~....,' 't;·,~--"fi!~1\Qr~W7:f'"M1~~'Mffdf7" ',-§r-cf,··':~t~';.q.""4if'*'rt'rng7lT?~·~j';rM:B::'-'?f..;e;»';""'··:; "'C*0t~k~ "'~"frg,:'f~n1't ·~a;..,'~'$.:X"\~,~ ,,;"T",I';5 . -, ,'" : .',<~:',.';~~) 'h':1'tt.£!F i,

Ksy: NO
NR
POS
NEG
SWl

Nooo"",""""
~01 RecordedPosItMI _--standing WalBr I.swI
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1.,.::;"":~~.,j'.'.~Contlx:l No: 10225
:.'.. ~;;n- .Cormx:tNcmo: WadGroon Bams!
:,ti\.'':;'-1!~'t,..:.. ~.. Date: 23 March 2011
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_.c'-~~7f~~':"':~~::lhL::~..~
,-z.~ ~:"':1 PrBSsure:' -eS ,,..."..f·5tlft-_;~· I I

-"..l. _'I ~-~'4, InslruriIlird Dotalla:" Gas Data Gft.4 430

.~ ....;.Pc;-· ; ,;-"._" 'ii.V1SlINo.

f':rc~:~:~l~~~'NlA

1029 "'::~"'1i
''''''!;.If,,~~''''.•_.._'ODerator:' PJoN

CH:"Ji,'Yi/ 0.0
~'._ •·..l._.~•••_

i...;~_~.'jiRnIsh:~"':' ..w )
11101)2/2010

2

onoI Trend:! .' <. R

,..,..•.•• ~•...-.•~•. ~'-"i':'h '-", l.ciW8st"'-' I~"r ''':...t ~;:""~P9Ok·.. l:.:i~:;V~~,,~ ;'~~·;"'I.~-..:.o.:SIoIB·'-~d·;-,...~·...... ~.-'r.t' ~ ~. c ·I-'··;.~r-' -r- ~_...~.; .. '-'-~~1- -;.-, -, '--'':''; ~ ... ,.>....:.r:~fi~~ ..io. .. ::. : _..L i//ii.'~~'t;, _. .- :. _.,G _ .... ~. ~, ... , " _ • I ....~. '" _. '''"'if.:''"'''- _., _~." L • GasEmlsslollIiOlD: .; •...,;,:, 'r ,-. ,'~ . ,-..;." \ ,-"~ '%~i",J , . " "'.-'".( - ...i;;:;"",; .~ ?-'~
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Unable la 0 n
0,0 NlA NlA NlA 2.07m dooa
0.0 N/A NlA NlA 2.01m deeD
0.0 NlA N/A N/A 1.87m doo
0.0 NJA N/A NlA 2.01m dee

'COi .. YIv 0.0
.." A_

1027
.. t.' _'·last CaUbiulIan:

WS03
WS05 DRY 17.6 2,3 0.0 0.0 2.3 0.0
WS06 1.61 18.9 1.8 D,O 0.0 1.8 0.0
WS07 1.76 18.3 1.9 0,0 00 1.9 0.0
WS08 1.89 20.3 1.3 0,0 00 1.3 0,0

0.0
0.0
0.0
00

I

... NO
NR
POS
NEG

"'"

--...-----Slandh'lg WcdDr l.cMIl
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Ground Gas and Groundwater Monitoring Record Sheet

JOB DETAILS:
Client:
Site:
Date:

PWA
Ward Green, Barnsley
08104/2011

Job No:
Visit No:
Operator:

- - - - -_J - - --,
5D52315

2 01 2
Ian Bagshaw Project Manager: Jess Cheesman

WSJ NO ND NO NO 0.1 NO ND NO NO NO 21.1 21.1 NR NA NO NO NO NA DRY

wss NO NO NO NO NO NO NO NO NO NO 21.1 21.1 NR NR NO NO NO NA DR

WS6 NO NO NO ,,"0 NO NO NO NO NO NO 20.9 20.9 NR NR NO NO NO NA 1.45

WS7 NO NO NO NO 0.1 NO NO NO NO NO 21.1 21.1 NR NA NO NO NO NA 1.n
WS8 NO NO NO NO 0.2 0.1 NO NO NO ND 21.0 21.0 NR NA NO NO NO NA 1.89

NO· Not detected

NR - NOI recorded

NB Monitoring wets Pt'r~ed prior to gas monitoring§:"::::<n~··~T~,~-~H§;·
Preciptation: X None Slight BModerate
Time monitoring performed: 17:00 Start

Barometric pressure (mbar): 1014 Start
Pressure trend: Falling

INSTRUMENTATION TECHNICAL SPECIFICATIONS:
Ground gas meter: GF~ 430
Gas concentration: CH~ 0.20/..@5%,.1.0%@30%,3.0%@ 100%
Gas Range: CH4 O· 100% CO, 0 • 100% 01 0 - 25%
Gas Flow range: +1001-50 lIhour
Differential Pressure: (-+-I·) 1000 Pa
Date of last calibration: 0110712010
Date 01 neJd calibration: 01/0712011

Snow
Strong
Overcast
Heavy

17:45 End
1015 End

Rising

icoble)

DFrozen

[TISteady

C01 0.1%@10%.3.0%@30%,3.0%@loo% 0, 0.50%

Page 1 of 1
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Report No. l022S/G/2
Project Details: Ward Green, Barnsley
Date. April 2011

APPENDIX H
Protocol for Importation of Soil for Clean Covers

I
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Protocol for Importation & Use of Soil Cover (Capping)

Introduction.

Isolation of made ground in garden and landscaped areas beneath a cover of "dean'" subsoil, and topsoil is
often recommended on residential developments where made ground is left in-situ. Most notably when the
made ground contains some inorganic contaminants at concentrations above guidance threshold values for
an end use that indudes domestic gardens. A cover solution is not generally appropriate for organic
contamination (fuels, soivents etc); removal or treatment will probably be required.

The cover blocks potential linkages between the contaminated fill and future residents. Such a cover is only
required in proposed garden and landscaped areas underlain by made ground (i.e. not beneath plots or
hardstand).

The thickness of cover is dependent on the nature and degree of contamination (and often the Local
Authority whose area the site lies within). but typically between 600mm and 1,000mm is required.
However, if the made ground is essentially "clean", but contains materials generally considered undesirable
as a near-surface material in garden areas (colliery spoil, construction\demolition rubble etcl then a 300mm
thick cover, in accordance with NHBCStandards, Chapter 9.2, shouid be adequate. If the made ground is
essentially "clean" and comprises reworked natural soii, the only cover likely to be required is topsoil.

The eML initiative, which came into force on 1" April 2003, requires house builders to submit to NHBC(or
other warranty providers) a validation report confirming the thickness and quality (ie contaminant-free) of
the soil cover. Validation reports are normally prepared by independent geoenvironmental consultants.

Soil quality is best determined by sampling of the source at least 6 working days before importation to the
development site. Further, on-site (post-placement) quality testing should not usually be necessary.

Soil thickness can only be checked after placement, but should be done before turfing, fencing etc.
Thickness could be checked via the excavation of an appropriate number of inspection pits (say every 5th

garden) or by survey carried out prior to and immediately after the placement of cover material.

Soil cover is usually placed towards the end of the construction phase, usually many weeks after completion
of the preparatory\remedial works, and issue of the associated Validation\Completion Report.
Consequently, site visits to generate supplementary letter reports are typically required immediately after
soil cover is placed in the gardens of each plot, or set of plots.

Failure to submit cover validation reports (a RED item) promptly will delay NHBCfinalling plots - this will
delay the release of mortgage funds and hence legal completion - ie the financial implications are very
significant.

Cover material can sometimes be sourced on-site from foundation\drainage excavations in natural in-situ
strata. However, it is often necessary to import cover material and where this is necessary, the following
protocol is recommended.

• Page1
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Protocol for Importation & Use of Soil Cover (Capping)

Protocol (Testing at Source)

The materials should be inspected bVa suitablv qualified Geoenvironmental Engineer at source,

Soil material should:

• be clean and free of foreign debris, building waste materials or contaminants;

• not have a stone content of greater than 20% bVdry weight and

• have a maximum stone size of 150mm in anyone direction.

• not have been sourced from an area within 7m laterallv, or 3m verticallv, of Japanese Knotweed
plants, and not contain anv Japanese Knotweed fragments (rhizomes, leaves, stems etc).

The Geoenvironmental Engineer should take representative samples of the subsoil material from the
proposed source, The number of samples taken will be dependant on the nature of the source and the
quantitv of material to be imported. However, as a guide, a minimum of 6 samples of each subsoil type
should be tested, with a further sample for each 300m' where the quantitv exceeds 1,800m'.

A less frequent sampling rate mav be appropriate for soils from a greenfield source or where large volumes
(saV> 5,000m') of soil are imported from a single, relativelv homogenous source.

Each sample taken should be forwarded to an analytical laboratory for testing in accordance with the
following schedule:

pH, totol metals (capper, nickel, zinc, chromium, arsenic, mercury, selenium, cadmium, and lead), water
soluble boron and water-soluble sulphate.

Additional determinands could be scheduled, although if considered necessarv, would probablv suggest the
material is unlikely to be suitable for use as clean cover in gardens.

The analvtical testing should be undertaken on a 3 or 5-daV turnaround and theClient\Contractor should be
notified of the soil's suitability (or otherwise) immediatelv after receipt of the results, Chemical assessment
(Tier 1) criteria for imported soils are tabulated on page iv,

On receipt of written confirmation from the Geoenvironmental Engineer, the Client should instruct his
Contractor to commence importation. It will probablv be necessary to stockpile the cover prior to
placement in garden\landscaped areas, The Geoenvironmental Engineer should inspect the stockpiled
material prior to placement, to confirm that it is the same material as previouslV tested, or the Contractor
should provide the Client with appropriate haulage notes. Further, on-site quality testing should not
normallv be necessary.

Validation letter reports should be issued bVthe Geoenvironmental Engineer as each plot, or set of plots, is
completed.

Imported topsoil should be subject to the above protocol, wherever it is not being sourced from an
approved supplier, In addition, some analvsis in accordance with 653882 mav be appropriate,
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Protocol for Importation & Use of Soil Cover (Capping)

Protocol (Testing after Placement)

Clearly, if soil cover is imported and placed before confirmation of its sUitability, we cannot guarantee that
our validation work will yield the desired results. In which case, it may be necessary to excavate and export
the placed soil cover and\or import further "clean" soil.

The materials should be inspected by a suitably qualified Geoenvironmental Engineer via inspection pits
excavated through the entire thickness of placed cover material. Pits should be excavated at an interval of
approximately one pit per 300m' of soil cover placed. For a standard residential garden comprising a total
area of 100m' (front and rear), with a soil cover thickness of 600mm, one pit per S plots is required.

Soil material should:

• be clean and free of foreign debris, building waste materials or contaminants;
• not have a stone content of greater than 20% by dry weight and
• have a maximum stone size of 150mm in anyone direction.
• not have been sourced from an area within 7m laterally, or 3m vertically, of Japanese Knotweed plants,

and not contain any Japanese Knotweed fragments (rhizomes, leaves, stemsetc).

The Geoenvironmental Engineer should take representative samples of the subsoil material from each pit.

Each sample taken should be forwarded to an analytical laboratory for testing in accordance with the
following schedule:

pH, total metals (copper, nickel, zinc, baran, chromium, arsenic, mercury, selenium, cadmium, and lead), and
water-soluble sulphate.

Additional determinands could be scheduled, although if considered necessary, would probably suggest the
material is unlikeiy to be suitable for use as clean cover in gardens.

The analytical testing should be undertaken on a 3 or S-day turnaround and the Client/Contractor should be
notified of the soil's suitability (or otherwise) immediately after receipt of the results. Chemical assessment
(Tier 1) criteria for imported soils are tabuiated on page iv.

Validation letter reports should be issued by the Geoenvironmentai Engineer as each plot, or set of plots, is
completed.

Placed topsoil shouid be subject to the above protocol, wherever it is not being sourced from a reputable
supplier able to provide analytical certificates, in accordance with B53882.
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Protocol for Importation & Use of Soil Cover (Capping)

Chemical assessment criteria for imported soils to the above site to create the soil cover system

Tier 1 Assessment ,. - .
Criteria (mg/kg) Comh.eritsiNotes

' -
Contaminant Source ~, - ,

Resi with gdns
·,;.-;=,1:' 'i:- . .'!' --

pH CLEA Initial assessment only

As CLEA 32 -
(d CLEA 1 pH variable

Cr (LEA 130 -
Pb CLEA 450 -
Hg CLEA 1 -
Ni CLEA 130 Assessment of human health risk only

5e CLEA 350 -

B ICRCL 3 -

Cu MAFF III pH variable

Zn MAFF 330 pH variable

Water solubie sulphate BRE 5D1 0.5 Units are g/I
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