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1 INTRODUCTION

1.1 Instructions

1.1:1 This report is prepared in accordance with instructions from Mr M Bray of
Bellway Homes Limited, Yorkshire, dated 5 October 2010 and in accordance

with our standard terms and conditions as attached at Appendix I.
1.2 Site Location

1.2.1 The site is Polar Ford, Dodworth near Barnsley on Dodworth Road, and is
located as shown on the site location plan, Drawing No. SH10753-001
(1:50,000 scale) and more detailed site plan SH10753-002 {1:500 scale). The
site comprises a bungalow and a small, light industrial unit. The site is bound
by residential land use to the south, light industrial land use to the east, a
former car-dealership to the west and a railway line to the north. The site is
located on Dodworth Road, the main road into Barnsley from junction 37 of

the M1 motorway.

1.3 Purpose and Basis of Report

1.3.1 The purpose of this report is to identify and examine in broad terms the
potential stability and contamination constraints and liabilities that may arise
in connection with the proposed use of the site for residential development.
The desk study section of the report is designed generally in accordance with
the first incremental stage of a Land Quality Statement as set out by the
Roval Institution of Chartered Surveyors (RICS) in their publication
"Contamination and Environmental Matters” dated November 2003. The
background to government guidance on contamination.and the purpose and
use of Land Quality Statements in assessing the risk of contamination at a site
is described at Appendix li. In this instance the report also includes the
results of site investigations for contamination and shallow mining purposes

along with the results of investigation and stabilisation works at the site.

1.3.2 This also follows extensive researches, site investigations and remediation on

tand to the west of this site during the latter part of 2010 and 2011 to date.

SH10753/RPT-002 Page'l
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1.4 Proposed Use

1.4.1 Itis proposed that the site is redeveloped for residential land use.
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2 SITE HISTORY AND PRESENT LAND USE

21 Data Sources

2.1.1 The history of the site and its immediate vicinity has been investigated by

consultation with a range of archive sources and statutory bodies. The

topographical and environmental data is primarily based on a Landmark

Envirocheck report dated 29 September 2010. In addition the following

report has been provided for information and review:

s Former Polar Ford Garage, Dodworth Road, Barnsiey — Additional Site

Investigation Works, Sirius Geotechnical & Environmental Ltd, 12" August

2010.

2.1.2 Further additional information from the site to the west has also been used in

deriving risks and ground conditions.

2.1.3 Additional archives and statutory bodies contacted are given in Appendix Ill.

2.2 Site History

2.2.1 The site history has been primarily researched to identify previous land uses,

including any significant ‘potentially contaminative uses. Where other

features that may have an effect on development of the site have been

identified, they are described.

2.2.2 Table | summarises the history of the site and its immediate vicinity over the

period from about 1855 to the present day.

TABLE |
SUMMARY OF LAND USE
Date Site Land Use Adjacent Land Use
1855 The site is identified as greenfield. | The site is surrounded by greenfield land
with a railway line adjacent to the
‘narthern boundary of the site.
1893- | The east of the site is:shown as A large Brick ' Works is located 250m west
1894 | greenfield. A clay pit related to the | of the site.
brickworks-is present on the.west
of the site.
SH10753/RPT-002 Page 3
September 2011
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TABLE |
SUMMARY CF LAND USE
Date Site Land Use Adjacent Land Use
1906- | The clay pit is no longer identified An Old Shaft is located on the adjacent
1907 on site. An embankment separates | site to the west, The brickworks to the
the majority of the site from a west has expanded. Summer Lane
small area to the east. Brickworks is identified to the north of
the site on the opposite side of the
railway line.
1931- | Tipping from the brickwarks is The brickworks to the west of the site

1933 located on site. have expanded further. Old Shafts are
shown to the south of the site. A refuse
destructor is identified to the north on
the no longer identified Summer Lane
Brickworks site across the railway line.
Residential development has taken place
to the east of the site.

1948 No significant change. Residential development has taken place
to the south of the site.

1956 Less brickworks activity is No significant change.

identified on site. .

1960 A small building of unknown use No significant change.

occupies the west of the site, a

number of small buildings

unknown use occupy the north

east of the site and two dwellings

occupy the south of the site.
1966- | The building to the west of the site | The brickworks are no longer identified.
1983 is identified as a Depot. The small Residential development has taken place

buildings to the north east of the around the site,

site are no longer present.

1993 No significant change. A model railway is shown to the west on
the site of the old brickworks and a
factory has been developed in an old clay
pit to the south of the site.

2000- | No significant change. Development associated with Polar Ford

2009 has taken place adjacent to the site to
the west.

SH10753/RPT-002
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TABLE
SUMMARY OF LAND USE

industrial unit and.a bungalow.

Date Site Land Use Adjacent Land Use
Present | The site is currently a vacant plot | No significant change.
day of land comprising a small, light

2.3 Present Site Use

2.3.1 The site is currently a vacant plot of land comprising a small, light industrial

unit and a bungalow.

SH10753/RPT-002
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3 REVIEW OF PAST WORK
31 Introduction

3.1.1 One previous report entitled, Former Polar Ford Garage, Dodworth Road,
Barnsley — Additional Site Investigation Works has been reviewed. This
report. primarily focused on the adjacent-site to the west and was compieted
by Sirius Geotechnical & Environmental Ltd. and is dated 12 August 2010.

Scope of Works

3.1.2 The site investigation works located within this site consisted of two trial pits
to a maximum depth of 3.6m below ground level {bgl) and one rotary open-

hole borehole to a maximum depth of 34.0mbg!.
Ground Conditions

3.1.3 Made ground was encountered in all investigation locations and consisted of
a sandy gravel with the gravel fraction consisting predominantly of ash and
clinker or a sandy, ‘gravelly clay with the gravel fraction. consisting of brick,
concrete and timber. The made ground ranged in thickness from 3.1m to
7.0m.

3.1.4 The natural materials on site consisted of a stiff, sandy, gravelly clay which

was interpreted as weathered coal..

3.1.5 Coal measures bedrock was encountered and consisted of mudstone,
sandstone and coal. Old workings were also encountered during the site

investigation works'in the rotary borehole at'a depth of 30.2m-33.0mbgl.
Contamination

3.1.6 No contamination testing was carried out on soil and groundwater samples
from the site, however, given the ashy nature of the made ground it was
considered likely that polycyclic aromatic hydrocarbon (PAH) contamination

may be present.

SH10753/RPT-D02 i Page 6
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Foundations

3.1.7 Due to the thickness of the made ground encountered across the site strip
foundations were considered unsuitable for the proposed residential
development. Ground improvement using vibro-stone ground improvement
techniques were considered suitable to achieve the necessary bearing

capacities.
Ground Gas

3.1.8 Preliminary ground gas results for the adjacent site characterise the site as
‘Amber 1° with regard the risk posed to the proposed residential
development, however, further gas monitoring specific to this site is

recommended prior to a full assessment.
Recommendations

3.1.9 The report made. recommendations for test drilling to confirm the need for

drill and grout stabilisation works in the area of rotary borehole RO8.

3.1.10 The report can be found at Appendix IV.

SH10753/RPT-002 Page 7
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4 ENVIRONMENTAL SETTING AND CONSULTATIONS

41 Statutory Sources

4.1.1 Information from various statutory sources has been summarised utilising the
information received from the Landmark Information Group Ltd. This is
summarised at Appendix V. The site sensitivity map and full copy of the
Envirocheck data is available on request,

4.2 Contaminated Land Register Entries and Notices

4.2.1 No contaminated land entries or notices are identified within 1km of the site.

4.3 Waste Management

431

Information supplied has indicated the presence of the following landfills or
waste management sites within potential influencing distance of the site
boundary (250m).

TABLE lI

BGS Recorded Landfill Sites

Location Details

Dodworth Road, Barnsley, Yorkshire
Grid Ref: 432910 406274
Distance from Site: 91m SW

Licenced Waste Management Facility:

Site Name: Disused Quarry

Authority: British  Geological Survey, National
Geoscience Information Service

Geology: n/a

Boundary Accuracy: Derived

Historical Landfill Sites

Location

Details

Name: Land North of Dodworth Road
Grid Ref: 433041 406422

Distance from Site: Adjacentto W

Licence Holder: Polar Motors
Provider Reference: EAHLD04327
First Input Date: 1% February 1992
Specified Waste Type: Not Supplied

Name: West Road
Grid Ref: 433134 406457

Distance from Site: 31m NE

Licence Holder: A F Budge

Provider Reference: EAHLD04328

First Input Date: 15" July 1987

Specified Waste Type: Deposited Waste included Inert

and Commercial Waste

SH10753/RPT-002
September 2011
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TABLE N

Name: Recreation Ground
Grid Ref: 432858 406460
Distance from Site: 35m NW

Licence Holder: Not Supplied
Provider Reference: EAHLD04325
First Input Date: Not Supplied
Specified Waste Type: Not Supplied

Name: Land West of Summer Lane
Dairy
Grid Ref: 433170 406455

Distance from Site: SOm E

Licence Holder: Co-op Retail Services Limited, Yorkshire
Region

Provider Reference: EAHLD04329

First Input Date: 30™ November 1982

Specified Waste Type: Deposited Waste included inert,

fndustrial and Commercial Waste

Name: Quarry at Higher Spring Head
Farm
Grid Ref: 432815 406376

Distance from Site: 68m W

Licence Holder: Mr ] Clayton

Provider Reference: EAHLD04324

First input Date: Not Supplied

Specified Waste Type: Deposited Waste included nert

and Commercial Waste

Name: Allotment Gardens
Grid Ref: 433083 406568
Distance from Site: 126m NE

Licence Holder: Not.Supplied
Provider Reference: EAHLDQ4330
First Input Date: Not Supplied
Specified Waste Type: Not Supplied

Name: S.R. Gents
Grid Ref: 432980 406204

Distance from Site: 137m S

Licence Holder: Barnsley Metropolitan Borough Council
Provider Reference: EAHLDD4326

First Input Date: Not.Supplied

Specified Waste Type: Not Supplied

Name: Disused Quarry
Grid Ref: 432968 406119

Distance from Site: 221m §

Licence Holder: Not Supplied
Provider Reference: EAHLD31670
First Input Date: 31% December 1968
Specified Waste Type: Not Supplied

Licensed Waste Management Facilities

(Locations)

Location

Details

Licenced Waste Management Facility:
Haulage Yard, Off West Road,
Pogmoor, Barnsley, South Yorkshire,
§75 20H

Grid Ref: 433077 406535

Distance from Site: 103m NE

Licence Number: 60564

Authority: Environment Agency - North East Region,
Yorkshire Area

Site Category: Household, Commercial And Industrial
Transfer Stations

Licence Status: Issued

SH10753/RPT-002 Page 9
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TABLE i1

Local Authority Recorded Landfill Sites

Location

Details

Location: Not Supplied
Grid Ref: 433012 406425

Distance from Site: On Site

Reference: 57

Authority:  Barnsley Metropolitan Borough Council,

Environmental Health and Trading Standards
Types of Waste: Not Supplied
Last Reported Statué: Unknown

Location: Not Supplied
Grid Ref: 433103 406455

Distance from Site: 26m NE

Reference: 61

Authority:  Barnsley Metropolitan Borough Council,

Environmental Health and Trading Standards
Types of Waste: Not Supplied
Last Reported Status: Unknown

Location: Not Supplied
Grid Ref: 432859 406370

Distance from Site; 28m W

Reference: 130

Authority:  Barnsley Metropolitan Borough Councit,

Environmental Health and Trading Standards
Types of Waste: Not Supplied
Last Reported Status: Unknown

Location: Not Supplied
Grid Ref: 432927 406466
Distance from Site: 31m NW

Reference: 134

Authority:  Barnsley Metropolitan Borough Council,

Environmental Health and Trading Standards
Types of Waste: Not Supplied

Last Reported Status: Unknown

Location: Not Supplied
Grid Ref: 433200 406500
Distance from Site: 102m NE

Reference: 139

Authority:  Barnsley Metropolitan Borough Council,

Environmental Health and Trading Standards
Types of Waste: Not Supplied
Last Reported Status: Unknown

Location: Not Supplied
Grid Ref: 432997 406219

Distance from Site: 117m $S

Reference: 131

Authority:  Barnsley Metropolitan Borough
Environmental Health and Trading Standards
Types of Waste: Not Supplied

Last Reported Status: Unknown

Location: Not Supplied
Grid Ref: 433109 406567
Distance from Site: 136m NE

Reference: 44

Authority:  Barnsley Metropolitan Borough
Environmenta! Health and Trading Standards
Types of Waste: Not Supplied

Last Reported Status: Unknown

SH10753/RPT-002
September 2011
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TABLE Y

Registered Landfill Sites

Location

Details

Site.Location: West Road, Pogmoor;
Barnsley, Sauth Yorkshire

Grid Ref: 433200 406500

Distance from Site: 102m NE

Licence Reference: WD20 B 572 (WD2 B19j

Autharity: Enviranment Agency — North East Region,
Ridings Area

Site Category: Landfill

Status: Licence lapsed/canceiled/defunct/not applicable

/surrendered Cancelled

Site Location: West Road, Pogmoor,
Barnsley, South Yorkshire

Grid Ref: 433200 406500

Distance from Site: 102m NE

Licence Reference: WD2 B19

Authority: Environment Agency — North East Region,
Ridings Area

Site Category: Landfill

Status: Licence lapsed/cancelled/defunct/not applicable

/surrendered Cancelled

Site Location: Summer Lane Dairy,
Stocks Lane, Barnsley South Yorkshire
Grid Ref: 433300 406500

Distance from Site: 187m t

Licence Reference: WD20 B 38

Authority: Environment Agency — North East Region,
Ridings Area

Site Category: Landfill

Status: Licence lapsed/cancelled/defunct/not applicable

Jsurrendered Cancelled

Registered Waste Transfer Sites

Location

Details

Site Location: Haulage Yard Off West
Road, Pogmoor, Barnsley, South
Yorkshire

Grid Ref: 433100 406450

Distance from Site: 22m NE

Licence Reference: WD20 B 554 MOD 3

Authority: Emjironment Agency — Narth East Region,
Ridings Area

Site Category: Transfer

Licence Status: Operational as far as is known

Operational

SH10753/RPT-002 Page 11
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4.3.2 In addition to the recorded/licensed landfilling activities in the vicinity of the
site, the possibility of there being unrecorded landfilling activities within
influencing distance of the site cannot be discounted. If at some time in the
future, the presence of such an unrecorded landfill is revealed then its
potential influence on the site may need to be investigated and dealt with as

necessary.

4.4 Radon

4.4.1 Radon can accumulate in enclosed spaces within buildings and this has been
identified as a risk to human health for many years. The Health Protection
Agency and British Geological Survey document "Indicative Atlas of Radon in
England and Wales" (2007) provides a summary of the number of homesin a
given area above the Action Level for radon. Although the radon atlas relates
directly to measurements taken from homes or dwellings, it is also relevant

to employers assessing risks for underground and groundfloor work places.

4.4.2 The BRE document "Radon: guidance on protective measures for new
dwellings" (2007) provides guidance for reducing the concentration of radon
in new dwellings and a two stage procedure using accompanying maps

needed to determine the level of protection for a given site.

4.4.3 These documents have been consulted and the site is shown to lie in an area
where consideration should be given to geological data and whether basic
protection against radon may be needed should development of residential
dwellings or new structures of similar form of construction and

compartmentation occur.

4.4.4 A site specific radon protective measures report has been obtained from the
British Geological Survey (BGS} to confirm the appropriate level. The BGS
report for the site confirms that no radon protective measures are required

for the site. The report is attached at Appendix VI.

4.5 Environmental Issues

451 As aresult of research mainly via the Landmark Envirocheck report, there are
no records. of pollution incidents, discharge consents, prosecutions or

enforcements relating to authorised processes.
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integrated Poliution Controls

4.5.2 The Environment Agency data via the Landmark report records the following

current or past IPC permissions at or in the vicinity of the site.

TABLE It

Operator

Details

Operator: Royston Lead Ltd.
Grid Ref: 433294 406573
Distance from Site: 221m NE

Permit Reference: Bi5710

Dated: 30" May 2009

Description: 2.2 A (E) Non-ferrous Metal
processes within the metal industry

Status: Revoked — now IPPC

Operator: Royston Lead Ltd.
Grid Ref: 433299 406568
Distance from Site: 221m NE

Permit Reference: BB9539

Dated: 30" October 1998

Description: 2.2 A [E) Non-ferrous Metal
processes within the metal industry .
Status: Authorisation superseded by a substantial

or non substantial variation Superseded

Operator: Royston Lead
Grid Ref: 433294 406573
Distance from Site: 221m NE

Permit Reference: ANG671

Dated: 27" June 1994

Description: 4.1 A (B) Petrochemical processes
within the Chemical Industry

Status: Application since found to be exempt

from IPC Exempt

COperator: Royston Lead Ltd.
Grid Ref: 433299 406573
Distance from Site: 224m NE

Permit Reference: BEG064

Dated: 24" November 1998

Description: 2.2 A (E} Non-ferrous Metal
processes within the metal industry

Status: Authorisation superseded by a substantial

or non substantial variation Superseded

Integrated Pollution Prevention and Controls

4.5.3 The Environment Agency data via the Landmark report records the following

current or past (PC permissions at or in the vicinity of the site.

SH10753/RPT-002
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TABLE IV

Operator

Details

Operator: Royston Lead Limited
Grid Ref: 433294 406573
Distance from Site: 224m NE

Permit Reference: Bk6408ig

Effective Date: 21" September 1999

Primary Activity Description: Non-Ferrous
Metals; Producing Etc Lead And Alloys With
Release To Air

Status: Effective

Operator: Royston Lead Limited
Grid Ref: 433294 406573
Distance from Site: 224m NE

Permit Reference: Bk6408ig

Effective Date: 28" March 2002

Primary  Activity Description: Non-Ferrous
Metals; Producing Etc Lead And Alloys With
Release To Air

Status: Superseded by Variation

Local Authority Pollution Prevention and Controls

4.5.4 The Environment Agency data via the Landmark report records the following

current or past Local Authority Pollution Prevention Controls at or in the

vicinity of the site.

TABLEV

Operator and Location

Details

Name: Polar Motor Co Ltd
Grid Ref: 433107 406389

Distance from Site: On Site

Authority: Barnsley Metropolitan Borough
Council, Environmental Health and Trading
Standards

Permit Reference: Ppc/B/37

Dated: 28" September 1993

Description: PG6/34 Respraying of road vehicles
Status: Permitted

Name: SJ Autowelding
Grid Ref: 433063 406548
Distance from Site: 114m N

Authority: Barnsley Metropolitan Borough
Council, Environmental Health and Trading
Standards

Permit Reference: Ppc/B/0%

Dated: 3" November 1997

Description: PG1/1 Waste oi! burners, less than
0.4MW net rated thermal input

Status: Permitted

SH10753/RPT-002
September 2011
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TABLE V

Operator and Location

Details

Name: Shell Barnsley Motorway
Grid Ref: 432853 406229
Distance from Site: 141m SW

Authority: Barnsley Metropolitan Borough
Council, Environmental Health and Trading
Standards

Permit Reference: PPC/B/99

Dated: 17" June 1999

Description: PG1/14 Petral filling station

Status: Permitted

Name: Intake 1 Service Station
Grid Ref: 432897 406670

Distance from Site: 240m N

Authority: Barnsley Metropolitan Borough
Council, Environmental Health and Trading
Standards

Permit Reference: PPC/B/E5

Dated: 24" May 1999

Description: PG1/14 Petrol filling station

Status: Permitted

Name: Crows Garage
Grid Ref: 432896 406672

Distance from Site: 241m N

Authority: Barnsley Metropolitan Borough
Council, Environmental Health and Trading
Standards

Permit Reference: Ppc/B/06

Dated: 6" October 1994

Description: PG1/1 Waste oil burners, less than
0.4AMW net rated thermal input

Status: Permitted

Ecology

4.6.1 There are a number of legal or planning constraints relating to wildlife

habitats and protected plant and animal species. Wildlife habitats and
protected species can occur on or adjacent to a site. They can also be linked
via surface or groundwater and can be affected by activities on the site such

as noise, dust or pollution.

4.6.2 Reference to the Landmark Envirocheck report indicates no National Nature
Reserves, Marine Nature Reserves or Sites of Special Scientific Interest within
1km of the site.

4.6.3 Although a site visit was not carried out observations made during works on
the adjacent site visit did not identify any sensitive ecological features in the
vicinity of either site.
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46.4

4.6.5

4.6.6

4.6.7

Japanese Knotweed, Himalayan Balsam and Giant Hogweed

Many foreign plants were introduced to Britain in the 19" Century, mainly for
ornamental reasons. A few have become aggressively dominant, creating
serious problems in some areas. Three such invasive plants are lapanese
knotweed, Himalayan balsam and Giant hogweed. Their spread is primarily
the result of human activities, which aid their dispersal along linear corridors
such as railway tracks, rivers and road verges. By forming dense stands they

can displace native species and reduce wildlife interest.

These three invasive plants are-a problem because they:

e Grow extremely densely and shade out native plants.

» Provide poor habitats for insects, birds and mammals

¢ Devaluethe natural landscape.

¢ Increase the risk of river bank erosion whenthey die back in the autumn

e Create a potential flood hazard if dead stems fall into and clog up

watercourses

In addition, Giant hogweed poses a serious health hazard and Japanese

knotweed can cause physical damage to pavements and structures.

Japanese knotweed has been identified on the adjacent site and as such may
be present in vegetation. to the east of the site: In, 1981, the Wildlife and
Countryside Act made it illegal to plant Knotweed or cause it to spread. In
order to avoid liability under the Act, it is necessary to demonstrate that . all
reasonable steps are being taken to avoid the spread of Knotweed. Any
excavated soil from areas where Knotweed has established must be disposed
of at a licensed landfill site and not reused in further construction or
landscaping. When disposing of infested 'soil, it is essential that the landfill
operator is'made aware of the presence of Knotweed and that the soil is not
used for landscaping. or restoration works at the tip site. To ensure safe
disposal, contaminated soils must be buried to at least a depth of 5 metres.
The Environmental Protection Act 1990, identifies Japanese knotweed as a
‘controlled waste” and places a duty of care on all waste producers to ensure

that any wastes (knotweed itself, or soil infested with rhizomes [root
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4.6.8

4.6.9

4.6.10

4.6.11

fragments]) are disposed of safely and that a written description of the

wastes and any harmful properties, is provided to the site operator.

Indian balsam (Himalayan balsam) has not been identified as a species

present on site.

Giant hogweed has not been identified as a species present on site. This
species has been identified as a health hazard. The Wildlife and Countryside
Act 1981 makes it an offence to plant Giant hogweed or cause it to spread.
The hollow stems are attractive to children who use them as "pea shooters”
and “telescopes”. However, the stems, edges and undersides of the leaves
bear .small hairs which are coated with poisonous sap and even the slightest
touch can cause painful blistering and severe irritation. This reaction can
occur up to 48 hours after contact and in some cases results in recurrent
dermatitis. As the hairs can penetrate light fabrics, protective clothing should

be worn to safeguard against contact with the sap.
Control

As Japanese knotweed may be present on site there are two methods of

control which may be considered; non-chemical control and chemical control.
Non-Chemical Control

The control of these plants by non-chemical methods including excavation
and disposal, cutting or mowing, pulling and grazing should always be
considered as the first option. However, this form of management is often
labour and plant intensive and consequently expensive and time consuming.
Also, methods which do not fully remove the roots will not be effective in the
long term. A decision on non-chemical or chemical control will depend on
the site conditions, notably the area covered and how well established the
invasive plant has become. Beforé control is carried out on sites of high
conservation interest, the relevant competent authority {Natural England or
Countryside Council for Wales for Sites of Special Scientific interest, Wildlife
Trust, Local Authority etc.) must be fully saltisfied that the proposed

management action is appropriate.

Chemical Control

4.6.12 Chemical control should be considered only after non-chemical control has

been evaluated and has proved impracticable. Properly used, herbicides can
SH10753/RPT-002 Page 17
September 2011




BELLWAY HOMES LTD. .?:‘. wardell
Land Off Dodworth Road, Barnsley L= armstrong

provide effective control for Japanese knotweed, Himalayan balsam and
Giant hogweed, often leading to complete eradication in the long term. The
prior agreement of the Envirenment Agency must be obtained before

herbicides are applied in or near water.

4.6.13 It is recommended that further information on Japanese Knotweed is

obtained.

4.7 Environmental Management

4.7.1 The operations at the site have ceased and it is believed no issues relating to

environmental management exist at the site.

4.8 Asbestos

4.8.1 The Health and Safety at Work Act requires that Employers provide safe
places of work for their employees. The Control of Asbestos at Work
Regulations (CAWR) place very heavy specific duties on those who
commission and carry out work on asbestos containing materials.
Construction work that is likely to involve exposure of workers to hazards
associated with asbestos in existing buiidings will be subject to the
Construction (Design and Management) Regulations which impose duties
upon Clients, Designers and the Contractors carrying out the work. Other
health and safety and welfare regulations place duties on Employers to
undertake risk assessments and prepare hazard management plans which, in
the case of a building likely to contain asbestos, could involve the
commissioning of surveys, hazardous- materials location registers and

proposals for remedial work.

4 8.2 Given the age of the small industrial unit on site it is considered that asbestos
may be present and should be investigated and if necessary controlled during
any demaolition works. Guidance on the need for asbestos surveys and the

method of carrying them out are given in HSE Publication H5G264.

49 Archaeology
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4.9.1 Examination of historical maps indicates no features of significant

archaeological interest in the general vicinity. of the site.
4.10 Unexploded Ordnance

4.10.1 From a review of historical plans, the area afound the site is not known to
have had previous.military use and does not appear to have been subject to
heavy enemy bombing during WWII. The risk of unexploded ordnance at the
site can be considered to be very low. Should new evidence indicate that
unexploded ordnance may be an issue, this assessment will have to be
revised and some site clearance prior to redevelopment of the site may be

required.
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5 GEOLOGICAL AND HYDROGEOLOGICAL SETTING
51 Geology
5.1.1 The assessment of the geology of the site is based on the published
geological mapping sheet (Sheet SE30NW) supplemented by the geological
memoir, topographical plans, the results of limited site investigation works
and site visit. A typical conjectured section of strata is provided in Table VI
below along with other geologica! data.
TABLE VI
Strata Description
Made ground. There is extensive made ground at the site
associated with past brickworks and colliery
activity.
This is further described at Section 3 in the review
of the Sirius Site Investigation Report.
Natural superficials. Firm-Stiff, sandy clay; weathered coal measures.
Solid strata. Coal measures; mudstones, sandston_es and coal
{Barnsley Seam).
Dip and dip direction. Variable within the site.
Evidence of faulting. Faulting present (see Drawing SH10753-002).
5.2 Hydrogeology
5.2.1 Hydrogeological information from the Environment Agency changed in April
2010 in order to comply with the Water Framework Directive. Where
possible, this report considers- both the old and new information obtained
from:
* alandmark Envirocheck report;
e Groundwater Protection Policy and Groundwater Vulnerability maps
published by the Environment Agency;
¢ Hydrogeological maps published by the British Geological Survey; and
» Groundwater Protection: Policy and Practice {Environment Agency, 2006).
SH10753/RPT-002 Page 20
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5.2.2 This information indicates the site to be underlain by Carboniferous Coal

Measures which are classified as a Minor or Secondary A Aquifer.

5.2.3 Minor or Secondary A aquifers are generally fractured or potentially fractured
formations and do not have a high primary permeability. Although not
producing large quantities of water for abstraction, they are important for

local supplies and may supply base flow to rivers.

5.2.4 There are three active groundwater abstraction licences within a 2km radius
of the site. The closest is 638m south east (NGR: 433700 406060) and is
operated by Sheldale Developments Ltd which is licensed to abstract an
unspecified amount of groundwater per year for ‘Food and Drink: Water
Bottling’ purposes. A further two groundwater abstraction licences listed

within 2km of the site but have been revoked.

5.2.5 The site does not lie within a source protection zone.

5.3  Soil Vulnerability Classification — Leaching Potential

5.3.1 The soil vulnerability classification groups the many different soil types of
England and Wales into three soil vulnerability classes and six sub-classes.
Each is based on the physical and chemical properties of the soil, which affect
the downward passage of water and contaminants. This classification is not
applied to soil above non-aquifers. Soil information for urban areas is based
on fewer observations than elsewhere. A worst case vulnerability is

therefore assumed until proved otherwise.

5.3.2 The soil has a High Leaching potential (HU) due the sites urban location.

5.4 Hydrology

5.4.1 There are no graded surface watercourses within 2km of the site. A surface
water culvert runs beneath the adjacent site, to the west, and drains into a
small pond located adjacent to the north west of the site and a small stream

is located adjacent to the site to the north.

5.4.2 The Environment Agency completed a national flood risk assessment in 2004,
which used ground levels, predicted flood levels, information on flood
defences, and local knowledge. The assessment predicts the likelihood of
flooding in an area as low medium or high based on zones identified in

Planning Policy Statement 25 Development and Floodrisk (2006).
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5.4.3 The site is within Zone | and has a low probability of flooding. The chance of
flooding each year is less than 0.1% (1 in 1,000).

5.4.4 There is one surface water abstraction licences within 2km of the site. This is
2km north east (NGR: 434800 407500} and is operated by Yorkshire Water
plc, which is licensed to abstract 2,273m’ of surface water per year for

‘Unclassified (Other)’ purposes.
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6 MINING AND QUARRYING

6.1 General

6.1.1 Research of the mining setting is based on examination of the published
topographical and geological information as described in Section 2 and 4 of
this report along with other mining archive information. A Coal Authority
report for the site has been obtained, dated 15 December 2010 and is
attached at Appendix VII. In addition we have obtained a report from the
South Yorkshire Mining Advisory Service (SYMAS) and have visited the Coal
Authority Abandoned Mines Record Office at Mansfield. We have also
utilised the results of extensive stabilisation works at the adjacent site to the

west for assistance in interpretation.

6.1.2 Copies of relevant reports and plans are attached at Appendix VIII.

6.2 Surface Workings

6.2.1 Research of topographical, geological and other archive mining records has
indicated evidence of extensive brickworks activity on and adjacent to the

site.

6.3  Shallow Underground Workings

6.3.1 From the enquiries made and examination of the geological information
there is evidence of recorded workings in the Barnsley Coal seam beneath
the site. Details of the recorded extent are shown on Drawing No. SH10753-
002.

6.3.2 There are recorded workings in the Barnsley seam. It did not become a
statutory requirement to maintain and preserve plans of abandoned mines
until the 1 January 1873 when the Coal Mines Regulation Act of 1872 was
enacted. Mineworkings are known to have been carried out in the Barnsley
seam to prior to this date, particularly at shallow depth. Therefore, the
possibility that unrecorded mineworkings may be present beneath the site
cannot be discounted and have been located by earlier exploratory drilling

and adjacent works.

6.4 Potential Surface Instability

6.4.1 Most of the ancient and frequently unrecorded mining activity of the

nineteenth and earlier centuries was carried out by the room and pillar
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system. The problems of potential surface instability over such old mine
workings arises when the process of upward collapse under gravity
penetrates through the solid strata, either to the surface sub-soil, ‘to

superficial deposits and/or tipped material above.

6.4.2 The height above the working to which the collapse process can take piace
before total choke-filling occurs, is generally governed by the volume of the
original tunnel or roadway, and by the change in volume of the collapsed
material. The greater the volume of the tunnel or void {ie; the greater its
height and width), or the smaller the change ih volume of the collapsed
material, the higher the process of collapse is likely to take place. The change
in volume of the collapsed materials may be as little as 10% and as much as
50%. Therefore, the ultimate height of collapse through solid strata is not
likely to be less than twice or more than ten times the thickness of the seam
mined.

6.4.3 The above leads directly to a definition of "shallow" old mine workings and to
the delineation of problem areas. Research of existing records, an
appreciation of the caving or collapse, and the characteristics of the solid
strata overlying such old workings, allows the evaluation of problems and

appropriate action,
6.5 Deep Mining

6.5.1 The Coal Authority report indicates evidence of deep underground mining
activity in eight seams of coal from shallow depths to 370m below ground.

The last date of working was 1978,

6.5.2 Deep mining is generally defined as that mining undertaken at depths greater

than about 30m below rockhead.

6.5.3 Whilst ground movements would have occurred due to the mining of any
deeper seams, surface subsidence effects should have been largely
contemporaneous-with the mining. The site is.considered stable in respect.of

any past deep mining,

6.5.4 There are no current mining activities affecting the site and the site does not
lie within influencing distance of any presently known planned future

workings.
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6.6 Mine Entries

6.6.1 The Coal Authority report, examination of abandoned mine plans and
information from SYMAS has indicated that there are no recorded mine

entries on the site.

6.7 Coal Mine Gas

6.7.1 Examination of the mining and geological information and adjacent site
investigation works indicates that it is possible that gases migrating from now

abandoned coal mine workings may affect the site.
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7 CONCEPTUAL SITE MODEL

7.1 Environmental Issues

7.1.1 Conclusions are drawn from the preceding information in terms of potential
sources of contamination, possible receptors that may be affected by any
sources of contamination and the pathways that exist between source and
receptor. This basic risk assessment allows identification of the suitability of
the site for its current and future use and evaluation of any potential
environmental liability that may attach to the site. A description of past or
existing uses and their chemicals of potential concern is attached at Appendix
IX. The issues can be broadly addressed as follows: land contamination,
groundwater contamination, surface water contamination, ground gases and

air pollution.

7.1.2 The land use history has identified the following potentially significant

sources of contamination both on the site and adjacent to the site.
Potentially Significant Contamination Source On Site:

Made ground present across the site.
Potential asbestos containing material.
Invasive species {{apanese knotweed)

Coal seams (ground gas - radon)

A

Historic landfill.
Potentially Significant Contamination Source Off Site:

6. Surrounding commercial and industrial properties including brickworks and
railway line.

7. Historic landfill.

7.1.3 As a result of the land use history presented in previous sections of this
report the site may have a number of sources of contamination. For iand or

groundwater to be designated as polluted a linkage must exist between:
¢ asource of contamination capable of causing significant harm;
¢ human or environmental receptors; and

e a pathway by which the contamination can reach the receptor.
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7.1.4 The conceptual site model presented in Tabte VIl details an initial assessment

of all potential pollutant linkages.

TABLE vil

SOURCE
(CONTAMINANT)

PATHWAY

RECEPTOR

1.

Made ground present
across the site (heavy
anhd phytotoxic metals,

1. inhalation.
2. Dermal contact.
3. Ingestion.
4, Surface runoff:

1. Current occupiers.

2. Future occupiers.

3. Construction workers.
4, Groundwater.

5. Surface water,

Possible historic building
material within made

ground {asbestas).

inhalation.

PAH). 5. Groundwater
migration. 6. Subsurface building materials and
6. Direct contact plastic service pipes.
{aggressive attack). 7. Flora and Fauna.
7. Gas migration.
2. 1. Disturbance and 1. Current occupiers.

2. Future occupiers.

3, Construction workers.

3.
Invasive species

{Japanese knotweed).

8. Habitat degradation

6. Subsurface building materials

7. Flora and Fauna.

Historic landfill (leachate

and gas).

2. Dermal contact.

3. Ingestion.

4. Surface runoff.

5. Groundwater
migration.

6. Direct contact
(aggressive attack).

7. Gas migration.

4. 1. Inhalation. 1. Current occupiers.
Coal seams {ground gas). | 7. Gas migration. 2. Future occupiers.
5. 1. Inhalation. 1. Current occupiers.

2. Future occupiers.

3. Construction workers.

4. Groundwater.

5. Surface water.

6. Subsurface building materials and
plastic service pipes.

7. Flora and Fauna.

!
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TABLE VII

SOURCE
(CONTAMINANT)

L PATHWAY

RECEPTOR

6.

Surraunding historical
industry including
brickworks and railway
line (hydrocarbons,

solvents, metals,

1. Inhalation.

2. Dermal contact.
3. Ingestion..

4. Surfacé runoff.
5. Groundwater

migration.

‘1. Current occupiers.

2. Future occupiers.

3. Construction workers,

4. Groundwater.

5. Surface water.

6. Subsurface building materials and

Historic adjacent Landfill

{leachate and gas).

2. Dermal contact.

3. Ingestion.

4. Surface runoff.

5. Groundwater
migration.

6. Direct contact
(aggressive attack).

7. Gas migration.

phenols). 6. Direct contact. plastic'service pipes.
{aggressive attack]. 7. Flora and Fauna.
7. Gas migration.
7. . 1. Inhalation. 1. Current occupiers.

2. Future occupiers.

3. Construction workers.

4. Groundwater,

5. Surface water.

6..Subsurface building materials and
plastic service pipes.

7. Flora and Fauna.
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8 SITE INVESTIGATION

8.1 Introduction

8.1.1 The current investigation was designed around the preliminary conceptual
site model that identified all potential sources, pathways and receptors. This
allowed a targeted sampling approach to be undertaken and provide general
coverage of the site. Results of the investigation are used to revise the
conceptual site model, establish whether linkages identified are plausible and
establish the level of risk associated with the site.

8.1.2 The preliminary conceptual site model is shown as Table VII.

8.1.3 The investigation including sampling techniques was carried out in
accordance with BS10175:2001 Investigation of potentially contaminated
sites -~ code of practice.

8.1.4 A physical site investigation has been carried out to assess the geotechnical
nature of the ground. The site investigation comprised of 6 trial pits (to
approximately 3.5m bgl depth) and 2 shell and auger boreholes to a nominal
depth of 10m bgl were completed across the site area. Locations were
positioned to provide complete coverage of the site. Site investigation
locations are shown on Drawing SH10753-002.

8.2 Scope

8.2.1 The investigation was designed as a series of tasks that are summarised
below in Table VIII.

TABLE VIl — Summary of Tasks
Task Summary Datels)
Preparatory Setting up site investigation contract, including services July-August
Wark enquiries, contractor health & safety document and site 2011
meeting with contractor/client.
Intrusive site 2 Cable percussion borehaoles to a nominal depth of 10m 4-5 August
investigation and 6 trial pits to a nominal depth of 3.5m. Installation of 2011
one monitoring well for groundwater and gas.
Laboratory Chemical / geotechnical testing in accredited laboratory — 5-25 August
analysis 21 s0il samples. 2011
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TABLE VIl = Summary of Tasks

Task Summary Date(s)
Monitoring Gas and water level monitoring. 5  August-
ongoing

8.2.2 The investigatibn was completed in accordance with Construction (Design
and Management) (CDM) Regulations 2007 and a site specific Health & Safety
plan. Contractors used during this project include; JB Site Investigations
{drillers), Bellway Homes (trial pits), ALcontro! Laboratories (geochemical
analysis) and Professional Soils Laboratories (geotechnical analysis). Drilling
was completed using a variety of methods and these are discussed in more

detail below.

83 Cable Percussion Boreholes

8.3.1 Cable percussion drilling was compteted under the part-time supervision of a
Wardell Armstrong engineer. Two cable percussion boreholes (BH1-BH2)
were drilled to 9.5m below ground level (bgl}. Locations (see Drawing No.

SH10753-002) were positioned to provide widespread coverage of the site.

§.3.2 Cable percussion drilling borehole logs are attached at Appendix X.

84 Trial Pit Excavations

8.4.1 Trial pit excavations were completed under the full-time supervision of a
Wardell Armstrong engineer. Six trial pits (TP301-TP306) were excavated to
depths of between 2.1m and 3.2m below ground level (bgl} using a Zaxis 30
hydraulic excavator. Excavations beyond these depths were not possible due
to obstructions. Locations (see Drawing No. SH10753-002) were positioned

to provide widespread coverage of the site.

8.4.2 Trial pit logs are included at Appendix XI.

8.5 Ground Gas and Groundwater Monitoring Standpipes

8.5.1 One gas and groundwater monitoring standpipe was installed by the cable

percussion drilling contractor at borehole BH1.
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8.5.2 The standpipes were completed with 50mm diameter screen and casing to
8.5mbgl, with the screened section extended from the base to 1.00mbgl. A
filter pack of ‘4-6 mm washed gravel was placed in each well annulus to just
above the screened section. Thereafter the annulus was sealed to the
surface with bentonite. Installations were completed with concreted
headworks to protect the inner casing and gas valves. All installations were

supervised by a Wardell Armstrong engineer on a part-time basis.

8.5.3 Newly installed monitoring boreholes were left for 24hrs to allow gas levels
to equilibrate. Data for methane, carbon dioxide, oxygen and flow rate was
collected using a portable infrared gas analyser. Atmospheric pressure was
recorded at the time of monitoring. Soil gases were analysed and assessed

following guidance from:

* NHBC Report No. 4, Guidance on evaluation of development proposals on
sites where methane and carbon dioxide are present (March, 2007);

¢ BS 8485, Code of practice for the characterization and remediation of
ground gas in brownfield developments (October 2007); and

¢ CIRIA C665, Assessing Risks Posed by Hazardous Ground Gases to Buildings
(2007).

8.6 Sampling and Testing
Sampling and Chemical Analysis of Soils

8.6.1 Nine disturbed samples of material from beneath the site were collected for
laboratory analysis. Samples were taken at regular depths, changes in strata
and any discrete horizons with a high potential to retain contaminants and
logged in general accordance with BS14686:2002. Samples were obtained

using a fresh pair of nitrile gloves.

8.6.2 Samples scheduled for analysis of organic contaminants were placed in
amber bottles with a minimum of headspace. The bottles were immediately
sealed with polytetrafluoroethylene (PTFE) lined caps and labelled. The
remaining small disturbed samples were placed in polypropylene tubs with a
minimum of headspace, sealed with airtight polypropylene 'snap-on' lids and
labelled. The labels detailed individual sample number, location, depth and

sampler identity.
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8.6.3 Collected samples were stored away from sunlight in temperature controlled
conditions and transported by courier to AlLcontrol Laboratories. Chain of
custody forms were completed for all samples sent to the laboratory. The
forms detailed individual bottle identification number and sample location.
The forms were signed on release by the Wardell Armstrong field engineer

and upon receipt by the laboratory.

8.6.4 The laboratory analyses scheduled were selected to establish the type, level
and distribution of the possible harmful contaminants that may be present
on the site given its past and current uses. In order to provide cost effective
analysis, solid samples were analysed for a number of determinands
depending on depth, matrix and a visual assessment of ground conditions.

The analysis scheduled is presented in Table IX.

TABLE IX — Summary of Sample Analysis
Substance No. No.
Soil Samples Leachate
Samples
A standard suite of industrial pollutants including common metals 8 2
(arsenic, water-soluble boron, cadmium, chromium, chromium”,
copper, lead, mercury, nickel, selenium, and zinc), pH, total
Polycyclic Aromatic Hydrocarbons (PAH), sulphate, sulphide,
sulphur, thiocyanate, total cyanide and phenols.
Petroleum hydrocarbons {Cs — C,y with aliphatic/aromatic class 4
separation and carbon banding), BTEX, MTBE and speciated PAH
{USEPA 16).
Total Petroleum Hydrocarbons (TPH). 4
Volatile Organic Compounds (VOCs). 4
Semi-Volatile Organic Compounds ($VOCs). 6
Poly-chlorinated Biphenyl (PCBs). 1
Soluble Sulphate {2:1). 4
Total Organic Carbon (TOC). 4
Asbestos. 4
8.6.5 The results of the chemical analyses are attached at Appendix XIi.
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8.7 Quality Assurance and Quality Control

8.7.1 The soil samples were collected, transferred to the laboratory under chain of
custody and analysed to ensure traceability and reliability of analytical
results. Based on the laboratory QA data the analytical results are considered

acceptable for interpretative use.

8.8 Limitations of Site Investigation

8.8.1 It should be noted that the interpretation of the results of the physical site
investigation is based on a limited number of investigation points. The
locations and numbers of the investigation locations were governed by the
physical state of the-site and the location of known services at the time of the
investigation. Although reasonable inferences have been made during the.
interpretation, it is possible that variances inthe thickness, distribution and

physical/chemical characteristics of the strata present will exist.
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9 RESULTS OF SITE INVESTIGATION

9.1 Ground Conditions
Made Ground

9.1.1 Made Ground was present in all borehole and trial pit locations on the site.
The made ground consisted of two main horizons and the proven thickness
varied from 4.4m in BH1 to 6.4m in BH2. The first horizon of made ground
was described as loose, black, very sandy gravel or very gravelly sand. The
gravel fraction in this horizon consisted of a number of constituents including
brick, limestone aggregate, ceramic and bottle fragments, shale, animal
bone, ash and clinker. The second horizon of made ground was described as
firm to stiff, greyish brown or brownish grey, slightly sandy, slightly cobbly,
gravelly clay. The gravel fraction in this horizon consisted of brick and

sandstone.

9.1.2 Areas of hardstanding were, in general, surfaced with rolled tarmac,
underlain immediately at the associated barehole locations by a sub-base of
limestone aggregate which was in turn underlain by the made ground

described above.

9.1.3 The thickness of the made ground was unproven in all tria! pit locations due

to the thickness of the underlying made ground.
Natural Strata

9.1.4 The natural materials encountered during the intrusive investigation
comprised a 1.6m thickness of firm to stiff, orange-brown mottled grey,
locally slightly gravelly clay. The gravel fraction consisted of mudstone and

coal.

9.1.5 Rockhead was encountered at all borehole locations during the intrusive
investigation and consisted of a weathered, grey/brown mudstone that
became increasingly strong with depth. All natural strata were interpreted as

the weathering profile of the Lower Coal Measures geology.

9.1.6 Asummary of the strata beneath the site is shown in Table X.

SH10753/RPT-002 Page 34
September 2011



BELLWAY HOMES LTD. ,0:‘. wardell
=

Land Off Dodworth Road, Barnsley

9.2

9.2.1

9.3

931

9.3.2

9.4

9.4.1

Table X — Summary of strata beneath the site

Depth to base of strata Mean
(mbgl) Thickness Typical Description
Max. | Min. | Mean (m)
0.2 0.2 0.2 0.2 Tarmac
6.4 2.1* ) 3.45* 3.4* Made Ground
7.6 6.4 7.0 16 Superficial Deposits
* * * * Rockhead/Bedrock

* Base of strata not always proven.

Groundwater

Groundwater was not encountered during the intrusive investigation works.

Ground Gas

There are several regulatory authorities that require the assessment of
ground gas on potentially contaminated sites. The main stakeholders are
Building Control, lLocal Authority Planning and Environmenta! Health
(Contaminated Land Officers}). CIRIA have published guidance (C665, 2007)
on risk assessment for new buildings and existing structures on ground with
potentially hazardous gassing regimes. This guidance indicates that a semi-
quantitative risk assessment for ground gas can be completed using Gas

Screening Values {GSV) and consideration of the conceptual site model.

Three gas monitoring rounds have been completed to date. Three further
rounds will be carried out over the coming weeks. All three visits made were

carried out at low and/or falling atmospheric pressure.

- Observations of contamination

Observations of scil contamination noted during the site investigation are
presented on the borehole and trial pit logs (Appendix X and X!). These can

be summarised as follows:

s Ash and clinker were observed in all Trial Pit locations within the made

ground.
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10 GUIDANCE ON CONTAMINATION RISK ASSESSMENT

10.1 Introduction

10.1.1 The following section aims to assess the magnitude and significance of
potential risks to human heailth, surface water, groundwater, ecosystems and
buildings from contaminated soil and groundwater. The assessment provides
information that is fit for purpose given the regulatory context and
completed in accordance with UK best practice. A summary of the risk
assessment process is presented below. More detailed information on risk

assessments is contained in various reports published by the Environment

Agency and DEFRA including:

e Contaminated Land Science Reports (SR2 to 4); and
s Model Procedures for the Management of Land Contamination (CLR

11}.General Soil Contamination Guidance.

10.2 General 50il Contamination Guidance

10.2.1 The Environment Agency (EA} has a statutory duty to ensure the protection of
the environment and the remediation of contaminated land and
groundwater. In order to achieve this, the EA employs the principle of risk
assessment - the risk of a contaminant source causing harm or pollution via a
given pathway to an identified receptor. If one of the source-pathway-
receptor linkages is not considered to be present then there is deemed to be
no risk. However, if a contaminant source is present and there is a pathway
for that contaminant to reach a receptor then there is a potential risk of
significant harm to the receptor. Therefore, if the source-pathway-receptor’
linkages are complete, there is a requirement to undertake a risk assessment

related to the receptor of concern, be it human health, surface water,

groundwater, buildings or other property or ecological issues.
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10.2.2 The first stage in the assessment of a site is development of a conceptual
model. This includes consideration of all possible sources of contamination
on the site, the potential receptors and whether there is a plausible pathway
between the two. This allows evaluation of whether further more
complicated risk assessment for an identified receptor is necessary. A site-
specific conceptual model is presented in Section 7 of this report and is

revised here in Section 12 based on the findings of the site investigations.

10.2.3 in March 2002 the Environment Agency and the Department of Environment,
Food and Rural Affairs {DEFRA) released a package of guidance to assess the
health risks posed by contaminated land as part of the statutory framework
for contaminated land. The Contaminated Land Exposure Assessment (CLEA)
model is a framewaork for estimating the likely exposure to contaminants in
soil as part of the wider approach of .the UK’'s assessment of risk and
suitability for use. The methodology adopted for CLEA builds upon the
source-pathway-receptor model for the assessment of risk. Following the
CLEA model, generic Soil Guideline Values (SGVs) were developed to act as
triggers for intervention in a number of end-use scenarios. The Environment
Agency commenced a programme looking at 55 contaminants. The CLEA
methodology has been updated and the SGVs were withdrawn from use in
August 2008. New SGVs have been published by the EA since March 2009
and further SGVs are expected to be published as part of an on-going
programme. For the purposes of risk assessment in this report and in the
absence of more appropriate screening criteria we have continued to use the
pre-2009 SGV for lead as.a measure of significance for contamination as no

replacement SGV has been published.

10.2.4 The CLEA SGVs are derived using specific parameters, which may not be
relevant to each site. The CLEA software allows parameters to be changed
and site specific assessment criteria {SSAC) can be developed. The CLEA
methodology also uses a statistical evaluation of all the data collected in
order to give an overall impression of the site and therefore the exposure to
a modelled receptor rather then using individual contaminant values, which
may vary dramatically across the site. The statistical tests calculate a
normalised upper bound value for the site as a whole and also give an
indication of whether a particular data value is a statistical outlier {potential

hotspot) or whéther it is part of the whole population of samples.
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10.2.5 The Soil Guideline Values derived from the CLEA model are intended for use
in assessing the risk to long term human users of the site. There is also a
requirement to consider the potential for harm from short-term exposure to
contaminants at the site, e.g. to construction workers who may be exposed
to risk via inhalation of dust or dermal contact with the contaminated

material.

10.2.6 In the absence of 5GVs published under the new CLEA methodology, Land
Quality Management (LQM) and the Chartered Institute of Environmental
Health (CIEH) published generic assessment criteria (GAC) for over seventy
inorganic and organic substances in July 2009. In addition, GAC values for 30
separate organic compounds were published in December 2009 by the
Environmental Industries Commission (EIC), the Association of Geotechnical
and Geoenvironmental Specialists (AGS) and CL:AIRE. These GAC values have
been derived in the same vein as SGVs and are intended to be used in the
same manner. Additionally, the GAC values have been produced for varying

soil organic matter content {i.e. 1%, 2.5% and 6%).

10.3  Statistical analysis

10.3.1 Statistical analysis has been completed to identify if the data set for each
substance tested contains outliers, has as normal or non-normal distribution
and if there is significant evidence that the mean concentration, as defined
by the 95% upper confidence level (UCL), is less than the adopted screening
value. This process follows the CL:AIRE/CIEH Guidance on Comparing Soil
Contamination Data with a Critical Concentration, May 2008. Results from
this statistical testing can be used to inform decisions on whether land ‘is
suitable for use under the land use planning system without mitigation to

break identified pollutant linkages.

10.4 General Water Contamination Guidance

10.4.1 Concentrations of contaminants detected in groundwater have been
compared to the UK Drinking Water Standards {(UKDWS) encompassing the
Water Supply (Water Quality) Regulations 1989 and Water Supply (Water
Quality) Regulations 2000 where drinking water is the receptor. Where
surface water is the receptor the Environment Agency Environmental Quality

Standards (EQS) have also been used.
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10.4.2 Where the UKDWS and EQS do not encompass contaminants of concern to
human health, reference is made to other appropriate guidance. This
includes the European Union Council Directives 98/83/EC and 75/440/EEC on
the quality of water intended for human consumption and the quality
required of surface water intended for the abstraction of drinking water
respectively. Additional screening values are derived from the World Health
Organisation (WHO) Guidelines for Drinking-water Quality (1984) and the

Dutch Target and Intervention Values for Soil Remediation.

SH 10753/_ RPT-002 i Page 39
September 2011




BELLWAY HOMES LTD.
Land Off Dodwaorth Road, Barnsley

11

11.1

11.11

11.2

11.2.1

11.2.2

11.2.3

11.2.4

11.2.5

GENERIC QUANTITATIVE RISK ASSESSMENT

Soil Contamination Results

Soil samples taken from the site have been tested for potential chemicals of
concern appropriate to the former land uses. As the proposed
redéveiopment is for residential housing with gardens, the most appropriate
end use for assessment is that of residential with plant uptake. Results from
the chemical testing have been evaluated with reference to each of the
plausible receptors identified in the conceptual model. The results are

evaluated differently for each receptor.

Human Health - occupiers

As the receptor is human health, the most relevant risk assessment model is
the CLEA model. The model estimates child and adult exposures to soil
contaminants for those potentially living, working and/or playing on
contaminated sites over long time periods and has been used to produce the
SGVs for the United Kingdom.

The principal pathways of concern for human health are dermal contact,
ingestion, and inhalation. Generally, in the assessment of risk to site users,
only samples taken in the top 1m are considered as contact with deeper

samples is unlikely.

The geometric mean soil organic matter content at the site is 4.3%.
Therefore GAC values derived using 2.5% SOM have been selected in this
assessment. The pH of the soil ranged from 7.48 in TP305-0.4m to 8.73 in
TP302-1.3m.

Metals

The mean concentration {95% UCL) for cadmium, chromium, copper,
mercury, nickel, selenium, vanadium and zinc were below their respective
GAC. Therefore, it may be considered that the concentrations of these
substances in soil on'site do not present a significant risk to long-term human
health.

The upper bound values for arsenic at 133mg/kg and lead at 796mg/kg
exceeded the relevant SGV or GAC of 32mg/kg and 450mg/kg. This would

indicate - that arsenic and lead within the scils on site: may present a
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significant risk to long-term human health and no statistical outlier
concentrations were identified. Therefore lead and arsenic contamination
may present a significant risk to long term human health without some form

of mitigation.
11.2.6 Statistical analysis of the laboratory results is attached at Appendix Xill.
Volatile Petroleum Hydrocarbons (VPH)

11.2.7 Volatile Petroleum Hydrocarbons range (VPH) testing represents the short-
chain length petroleum hydrocarbons detected within the carbon band range
C5 to Ci0 and concentrations were recorded for both aliphatic and aromatic

fractions.

11.2.8 All samples recorded low concentrations of petraleum hydrocarbons and no

visual and olfactory evidence of petroleum hydrocarbons was noted.

11.2.9 The concentrations of short chain-length petrcleum hydrocarbon fractions
(C6-C10) were less than LOD or the adopted GAC. Therefore, the
concentrations of volatile petroleum hydrocarbons are not considered to

present a risk to long term human health.
Extractable Petroleum Hydrocarbons (EPH)

11.2.10 Extractable Petroleum Hydrocarbons (EPH) range testing represent
the medium to long chain length petroleum hydrocarbons detected within
the carbon band range C10 to C44 and concentrations were recorded for

both aliphatic and aromatic fractions.

11.2.11 The site investigation identified no visual or olfac.tory evidence of
petroleum hydrocarbons. The concentrations of medium to long chain-length
petroleum hydrocarbon fractions (C10-C44) ranged from 354mg/kg to
2150mg/kg in TP305-0.4m and TP.303-0.2m. All recorded concentrations
were at or less than the adopted GAC. Therefore, TPH contamination is
considered unlikely to present a significant risk to long term human health at

the site.

Semi-Volatile Organic Compounds (SVOC) and Polycyclic Aromatic
Hydrocarbons {PAH)

11.2.12 The mean concentrations (95% UCL) for most PAH compounds

analysed (naphthalene, acenaphthylene, acenaphthene, fluorene,
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phenanthrene, anthracene, fluoranthene, pyrene, and benzo(ghi)peryleng)
were below their respective GAC. Therefore, these PAHs are unlikely to

present a significant risk to long term human health.

11.2.13 The mean concentrations (95% UCL) for the PAH compounds
benz(a)anthracene, chiysene, benzo(b)fluoranthene, benzo{k)fluoranthene,
benzo(a)pyrene indeno(123cd)pyrene and dibenz(ah)anthracene were above
their respective GAC. These elevated PAH concentrations were recorded in

TP301-1.8m, TP302-0.7m, TP303-0.2m, TP305-0.4m and TP306-0.6m.

11.2.14 The elevated concentrations are not assumed to be localised hotspots
and may present a potential significant risk to long-term human health at the
site without some form of mitigation.

11.2.15 PAH compounds are typically formed as a result of pyrolytic
processes, especially the incomplete combustion of organic materials. The
origin of the elevated concentrations of PAH is thought to be ash and clinker
observed in parts of the made ground underlying the majority of the site. As
such, the highest PAH concentrations were reported in trial pits where traces

of ash and clinker were identified.

Table X1 — PAH Soil Exceedances
Number of Mean Generic
Substance Individual Concentration Assessment
Sampie {95% Confidence Criteria
Exceedences Level) (mg/i(g) {mg/kg)
Acenaphthene 0 0.261 480
Acenaphthylene 0 1.026 400
Anthracene 0 1.892 4300
Benzo(a)anthracene 3 15.059 4.7
Benzo(a)pyrene 5 15.496 0.94
Benzo(bjfiuoranthene 2 7.482 6.5
Benzo(ghi)perylene 0 5.070 46
Benzo(k)fluoranthene 10.586 9.6
Chrysene 1 13.051 8
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Table Xl — PAH Soil Exceedances
Number of Mean Generic
Substance Individual Concentration Assessment
Sample {95% Confidence Criteria
Exceedences Level) {mg/kg) (mg/kg)
Dibenzo({ahjanthracene 3 1.15 0.86
Flupranthene 0 16.475 460
Fluorene 0 0.423 380
indeno(123cd}pyrene 2 4,903 - 3.9
Naphthalene 0 1.482 3.7
Phenanthrene 0 6.037 200
Pyrene 0 14.443 1000
11.2.16 Statistical analysis of the laboratory results-is attached at Appendix

X
Volatile Organic Compounds (VOC}

11.2.17 The recorded concentrations of VOC were all below their respective
limits of detection {LOD) or screening value. Therefore, these compounds are

unlikely to present a significant risk to long term human health.
Polychlorinated Biphenyls (PCB)

11.2.18 Concentrations of PCB {ICES 7) have been compared to their respective
screening values. None of the samples tested contained concentrations of
PCB above their limit of detection or screening value. Therefore, these
compounds are unlikely to present a significant risk to long term human
health.

Other Substances

11.2.19 Statistical analysis for monohydric phenol, total cyanide and sulphide
was carried out to identify the 95% confidence limits of the measured mean
and to compare the upper 95th percentile with the respective screening

criteria.
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11.2.20 The upper bound values (US95) for phenol, cyanide and sulphide were

below their respective screening values. Therefore, it may be considered
that the concentrations of these substances in soil on site do not present a

significant risk to long-term human health.

11.2.21 Statistical analysis of the laboratory results is attached at Appendix
XI.
Asbestos

11.2.22 Guidance on the need for asbestos surveys and the method of

carrying them out are given in HSE Publication H5G264.

11.2.23 Three samples were screened for asbestos and no fibres were
detected. In addition, no visual evidence of ashestos was recorded during
site investigation works. However, in a forth sample Chrysoctile fihres were
detected (TP301-0.5m). Therefore, asbestos contamination may pose a risk
to future site occupiers or construction workers in the area of TP301 without
some form of mitigation. Asbestos containing material within made ground
in the vicinity of the TP301 should be remediated if groundworks are

proposed in this area.

11.3 Human Health — Construction Workers

11.3.1 The CLEA Soil Guideline Values only apply to the protection of health for long
term chronic exposure. Construction workers are more likely to be at risk
from a high single exposure, i.e. an acute dose, which can result in
contaminant poisoning. Suggested values for acute lethal doses of arsenic,
cadmium, chromium, inorganic mercury, nickel and selenium is outlined in

the Environment Agency R&D SGV reports from 2002.

11.3.2 None of the samples contained concentrations of cadmium, chromium,
inorganic mercury, nickel or selenium that are elevated with respects to an

acute lethal dose.

11.3.3 No acute lethal dose value was given for lead in its now withdrawn SGV
report. The concentration of lead (1380mg/kg) in TP305-0.4m could be
significant with respect to an acute lethal dose. Appropriate Personal
Protective Equipment (PPE) to minimise -soil ingestion should be employed

when working in this area and in general across the site.
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11.4

1141

Ecology — Future Landscaped Areas

Ecological Soil Screening Levels (Eco-5SL) have been published by the USEPA
for a range of metals. The Eco-SSLs present indicative values.for assessing
potential risk to plants and other ecological receptors.. As no relevant UK
guidance exists for assessing risk to ecology, the recorded metal

concentrations have been compared on an individual basis to Eco-SSLs.

11.4.2 The mean concentration (95% UCL) for cadmium was below the Eco-SSLs for

plants. Therefore, it may be considered that the concentration of cadmium

in soil on site do not present a risk to sensitive plants.

11.4.3 The mean concentrations {95% UCL) for arsenic, copper, lead, nickel,

115

11.5.1

11.5.2

11.5.3

11.5.4

selenium and zinc were above the Eco-SSLs for plants. Therefore, it may be
considered that the concentrations of these elements may pose a risk to

sensitive plant growth in future garden or landscaped areas.

Groundwater Contamination Results

Groundwater was not sampled as the installed wells were dry. Therefore, our
assessment of the risk to controlled waters can only be guided by the
measured soil contamination and the analysis of soil samples submitted for
leachate preparation. While leachate preparation is considered to be more
aggressive than natural processes in the unsaturated zone, the resuits give a

broadly representative estimate of the leachability of contaminants.

Elevated soil concentrations of arsenic; lead and PAHs in TP301-1.8m, TP305-
0.4 and TP306-0.6m suggests that groundwater contamination by arsenic,

lead and PAHs may be a potential risk to the environment.

Leachate samples were obtained from two soil samples (TP305-0.4m and
Ti’306-0.6m) containing abundant ash and high concentrations of potential
contaminants. The leachate samples were analysed for metals and PAH

compounds to aid the assessment of potential risk to groundwater.

As surface water is considered the principal receptor for metal and PAH
contamination, reference has been made to UK and EU Environmental

Standards or UKDWS where no Environmental Standards are avaiiable.

Metals, Semi-Metals and Metalloids
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11.5.5 Most of the recorded leachate concentrations for metals were either below
their LOD or their Environmental Standard values {based on moderate water
hardness). Therefore, the majority of the recorded metal concentrations are

not considered to pose a significant risk to groundwater.

11.5.6 However, elevated concentrations of total chromium and hexavalent
chromium were recorded in one leachate sample from TP306-0.6m at
35.7ug/1 and 46ug/! respectively. The recorded concentrations may present a
potential risk to controlled waters but the site is considered to have a low
environmental sensitivity and the overall risk is therefore considered to be

low.
Polycyclic Aromatic Hydrocarbons (PAH)

11.5.7 For the purposes of this risk assessment, benzo(a)pyrene and
dibenzo(a,h)anthracene are considered to be the most carcinogenic PAH
compound and naphthalene is considered to be the most mobile PAH. These
compounds have been used as surrogates to assess the degree of risk posed

by PAH compounds to groundwater and surface water.

11.5.8 The leachable concentrations of benzo{a)pyrene ranged from <0.009ug/l in
TP306-0.6m to 0.0161pg/l in TP305-0.4m and are below the EQS of 0.05ug/l.

11.5.9 The leachable concentrations of dibenzo(a,h)anthracene was below the limit

of detection at <0.16pg/l.

11.5.10 The leachable concentrations of naphthalene was below the limit of

detection at <0.1pg/l.and below the EQS of 2.4pg/I.

11.5.11 Therefore, the recorded concentrations of PAHs in the leachate

samples are not considered to present a significant risk to controlled waters.

11.5.12 The concentrations of PAHs in soil samples and two leachate sample
are not considered to present a risk to controlled waters given the site is
considered to have a low environmental sensitivity and the overall risk is

considered to be low.

11.6 Ground Gas

11.6.1 The ground gas assessment has been undertaken using both the NHBC Traffic

light assessment for low rise housing constructed with a ventilated
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underfloor void (CIRIA 665 Situation B) as well as the Wilson and Card
classification for all other development types {CIRIA 665 Situation A).

11.6.2 The NHBC ‘Traffic Lights’ ground gas assessment is a risk-based approach that

11.6.3

is designed to allow quick and easy design of gas protection for a low-rise
housing development by comparing the measured gas emission rates to
generic Traffic Lights. The Traffic Llights include ‘Typical Maximum
Concentrations’ and risk-based Gas Screening Values (GSVs) that can be

compared with measured data and calculated GSVs (See Table IX below).

The GSVs are also used in the Wilson and Card classification and equate to
the borehole gas volume flow rate, as defined by Wilson and Card as the
borehole flow rate multiplied by the concentration in the air stream of the
particular gas being considered. The calculations are applicable to both
methane and carbon dioxide and a worst case maximum flow rate and

maximum concentration is used to calculate the GSV.

Table XIl = NHBC Traffic Light Gas Assessment
Methane Carbon Dioxide
Traffic Light Tvoical Maxi Gas Tvoical Maxi
) ) ypical Maximum Screenin ypical Maximum )
Classification | ‘Concentration | g Concentration | G2 Screening
Value Value (I/hr)
(%V/V) “/hl‘) (%V/V)
Green
1 0.16 5 0.78
Amber 1
5 0.63 10 1.56
Amber 2
20 1.56 30 3.10
Red
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11.6.4 Three gas monitoring visits have been carried out to date. No methane was
detected on any of these visits. Carbon dioxide was detected to a maximum
concentration of 2.4%. Flow rates for the borehole ranged between 0.0 and

0.1 I/hr. Barometric pressures ranged from 977mb to 997mb.

11.6.5 Using the Wilson and Card classification system (CIRIA 665 Situation A) and
based on the current monitoring results, a GSV of 0.0024 |/hr has been
calculated. This corresponds to a Characteristic Situation 1. This assessment
is subject to confirmation following the results of the remaining monitoring
Visits.

Ground Gas Protection Measures

11.6.6 The conceptual site model and gas monitoring data indicates the ground

conditions are classified as Characteristic Situation 1. Therefore, no special

precautions are required. This assessment is subject to confirmation once

the remaining gas monitoring visits have been carried out.

11.6.7 Full gas monitoring results are included at Appendix XIV and a summary of

this data is included below in Table XIIi.

Table Xill
Bore- Response Atmospheric
No. Tests €0, (%) CH, (%) Flow (l/hr)
hole Zone/Strata Pressure
BHO1 MG 3 0-2.4 0 0.0-0.1 977-997

11.7 Building Materials
Concrete

11.7.1 Chemical attack of concrete is influenced by several factors including the
concentration and solubility of the substance, the groundwater Table and the

pH of the groundwater.
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11.7.2 Concrete is in particular at risk from acidic groundwater and elevated
concentrations of sulphates and chlorides in soil and groundwater. Sulphate
reacts with the minerals (e.g. calcium hydroxide) within the cement which
causes a breakdown in the.structure of the concrete. Chloride attack tends to
be significant with regards the corrosion of reinforcing steel leading to

deterioration of the concrete.

11.7.3 Concentrations of total sulphate were measured in order to indicate the
potential for concrete attack. Concentrations on site ranged between’
0.0223% and 0.291% indicating that there is potential for concrete attack on

site.

11.7.4 Results from sulphate (2:1 extract) for materials on site ranged between
0.0532g/! and 0.651g/l. These results indicate that a design sulphate class of
DS-2 and Aggressive Chemical for Concrete {ACEC) class of AC-1 may be
‘appropriate for the site. Relevant guidelines are given in BRE Special Digest-1:

Concrete in Aggressive Ground.,
Water Supply Pipes

11.7.5 Permeation and accelerated deterioration of pipe material can occur due to
chemical reactions between the pipe and contaminants in the ground in
which it is laid. This can lead to premature failures resulting in leakage and

loss of water quality.

11.7.6 The Water Supply {Water Quality) Regulations in England and Wales, the
Byelaws in Scotland and the Northern Ireland Water Regulations include a
requirement to use only suitable materials when laying water pipes and the
laying of unprotected water supply pipes through contaminated land is not

permitted.

11.7.7 A Table of threshold values for various contaminants has been produced by
UKWIR in their report Guidance for the Selection of Water Supply Pipes to be
used in Brownfield Sites (ref: 10/WM/03/21). These threshold values allow
an .assessor to select an appropriate pipe material where the contaminant

concentrations are below the threshold values.
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11.7.8 The selection of an appropriate pipe material based on the warst case

{(maximum) contaminant concentrations at the site is presented below in
Table XNll. Based on the available chemical test results, it is recommended
that barrier pipe is used for water supply to the site. Further information
regarding the selection of materials for water supply pipes is given in the

UKWIR Guidance. for the Selection of Water Supply Pipes to be used in
Brownfield Sites.

TABLE XIV — UKWIR Pipe Material and, Threshold Value {mg/kg)
Max / Range | Barrier Pipe | Wrapped | Wrapped
Contaminant PE | PVC ) ) Copper
Concentration {PE-AL-PE) Steel Ductile Iron
VOC's 0.073 mg/kg | 0.5 |0.125 Pass Pass Pass’ Pass
BTEX +MTBE 1.29mg/kg | 01 | 0.03 Pass Pass Pass Pass
SVOC's including
aliphatic and aromatic | 177 mg/k‘g 2 1.4 Pass Pass Pass Pass
fraction C5-C10)

Phenols <0.035 mg/kg| 2 0:4 Pass Pass Pass Pass
Mineral il C11-C20 788 mg/kg 10 | Pass Pass Pass Pass Pass
Mineral Qil C21-C40 | 1215:6 me/fkg | 500 | Pass Pass Pass Pass Pass

Corrosive {conductivity, §7.48 ~ 8:84 pH ‘ - .
Pass | Pass Pass Pass Pass Fait
redox and pH) range
Nitrobenzene <0.1 g5 04 Pass Pass Pass Pass
Preferred Pipe Type - -l v v v -
Page 50
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12 GEOTECHNICAL RESULTS

12.1.1 Site investigation works have identified a.significant thickness {(up to 6.4m) of
made ground across the extension area investigated. This is underlain by

natural deposits of weathered coal measures.

12.1.2 In total, 12 samples of made grotnd and natural superficial material were

collected from various depths and tested for range of geotechnical

parameters inciuding;

e Moisture content;

¢ Particle Size Distribution; and
e Atterberg Limits.

12.1.3. All tests were performed in accredited geotechnical laboratory and in

accordance with the appropriate British Standard. Geotechnical Laboratory

results are attached at Appendix XV.

12.2.1 The made ground encountered on site consisted of two main horizons. The
first horizon was described as loose, black, very sandy gravel or very graveily
sand. The gravel fraction in this horizon consisted of a number of
constituents including brick, limestone aggregate, ceramic and bottle
fragments, shale, animal bone, ash and clinker. The second horizon was
described as firm to stiff, greyish brown or brownish grey, slightly sandy,
slightly cobbly, gravelly clay. The gravel fraction in this horizon consisted of

brick and sandstone.

12.2.2 The first of these horizons was present in all locations in variable thicknesses
(0.15m to 6.0m). The second horizon was present in a number of locations

underlying the first. However, in TP303 these units were interbedded with

horizon one reoccurring beneath horizon two,

12.2.3 6 No. samples of made ground were'sent to the laboratory for analysis. Four
samples were. from horizon one and comprised either dark grey very sandy
very silty gravel or dark brown slightly gravelly sand. Two samples were from
horizon two and were ‘described by the laboratory as hrown mottled grey

very gravelly very sandy clay.
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Cohesive material
Particle Size Distribution Test

12.2.4 A Particle Size Distribution test was performed on one of the samples from

the clayey made ground. The results are shown in table XV.

Table XV: PSD Clayey Made Ground
Soil Fraction Total Percentage
Cobbles 0
Gravel 33
Sand 18
Silt/Clay 49

Moisture Content

12.2.5 Two samples were tested for natural moisture content and the results
showed consistent values of 20% (TP302, 1.4im) and 22% (TP304, 1.0m).

Atterberg Limits

12.2.6 Both samples determined intermediate plasticity with a plasticity index (P1}
of 18% (TP302, 1.4m) and 22% (TP304, 1.0m),

Granular Loyers
Particle Size Distribution Test’

12.2.7 Particle Size Distribution tests were performed on two samples from the
gravelly made ground. The range in quantities of each soil fraction is shown
in Table:XVI.
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r Table XVI: PSD Sandy Made Ground J

Soil Fraction Total Percentage
Cobbles 0 |
Gravel a6 - 48
Sand 30-35
Silt/Clay 19-22

Moisture Content

12.2.8 Moisture content was tested in three samplies of the gravelly made ground.
Results ranged from21% (BH1, 0.5-1.2m) to 26% (BH2, 1.0 — 2.0m).

12.3  Natural Deposits
' 12.3.1 The natural materials encountered during the intrusive investigation
comprised a 1.6m thickness of firm to stiff, orange-brown mottled grey,

locally slightly gravelly clay. The gravel fraction consisted of mudstone and

~ coal.
12.3.2 3 No. samples representing the natural deposits were sent to the
geotechnical laboratory. The natural deposits were described as brown
mottied grey gravelly clay, grey mottled brown gravelly slightly sandy very

silty clay and brown sandy clay.

PSSO results

12.3.3 A Particle Size Distribution test was performed on one of the samples (BH1,

4.8 -5.8m). The results are shown in Table XVII.

Table XVIi: PSD Weathered Ironstone
Soil Fraction Total Percentage
. Cubbles 0 J
Gravel 15

Sand &

Silt/Clay 79
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Moisture content

12.3.4 Moisture content was tested in three samples and results of 19% (BH1,
4.4m), 24% (BH1, 4.8-5.8m) and 33% (BH2, 6.4m) were abtained.
Atterberg Limits

12.3.5 Three samples from the natural strata were tested for determination of
Atterberg limits. Two samples were determined as high plasticity with a
plasticity index of 32% (BH1, 4.8-5.8m) and 27% (BH2, 6.4m). One sample
was determined as an intermediate plasticity material with a plasticity index

(PI} of 22% (BH1, 4.4m).

12.4 Rockhead

12.4.1 Rockhead was encountered at both borehole locations during the intrusive
investigation and consisted of a weathered, grey/brown mudstone that
hecame increasingly strong with depth. This unit was interpreted as the

weathering profile of the Lower Coal Measures geology.

12.4.2 Three samples representing the weathered solid strata were collected.

Moisture content

12.4.3 Moisture content was tested in three samples and results of 9.7% {(BHZ2,
7.6m}, 9.5% (BH2, 8.3m} and 6.4% (BH2, 9.2m} were obtained.
Atterberg Limits

. 12.4.4 One sample was scheduled for Atterberg limits. However, the sample {BHZ,

7.6m) was found to be non plastic.

12.5 Standard Penetration Testing

12.5.1 In addition to laboratory geotechnical testing, in situ standard penetration

tests were carried out during the site investigation and the results are

summarised in the Table XVIII.
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Table XVIlI: Results for Standard Penetration Tests
Depth BH1 BH2
N-value Geol N-value Geol
0.5 12 MG 9 MG
15 9 - MG 9 MG
25 15 MG 6 MG
3.5 50 7 MG 12 MG
4.5 7 9 MG
a8 a3 C
o 5.5 N 7 14 MG B
5.8 50 C
 &s I «y
6.7 24 C
77 B i 26 C
85 N 50 M 50 ™M
9.2 - B 50 ™

KEY: MG — Made'ground, C — Clay, CM — Coal Measures

12.5.2 The table shows that the majority of N-values within the made ground are

low, ranging between 9 and 15. Refusal (N=50) was obtained during one test.

However this is likely to be.due to cobbles present in'the ground. The drillers

logs indicate sandstone to be present within the material at this depth. As

the majority of N-values in the made ground are low this material can be

considered to be generally poorly consolidated and weak.

12.5.3 The natural clays and weathered coal measures have. considerably higher N-

values which range between 24 and 50.
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13

REVISED CONCEPTUAL SITE MODEL

13.1.1 A preliminary conceptual site model was presented in section 7. This outlined

conceptual model existed.

potential sources, pathways and receptors and was based on information provided
by statutory sources and cbservations during the site visit. As the conceptual model

was largely based on desk study information a number of uncertainties in the

These have been revised and an updated CSM is

presented below in Table XIX.

TABLE XIX
Source Pathway Receptor Risk
Leachable chromium in Infiltration Minor Aquifer and L
ow

s0il

Lateral migration

Open Watercourse

Arsenic, lead, PAHs in soil

Ingestian of soil

Construction
workers and Future

occupiers

Low to Moderate

Dermal contact with

soil and inhalation of

soil derived dusts

Construction
workers and Future

occupiers

Low to Moderate

Asbestos containing

material in soil

Disturbance and

Inhalation.

Construction

workers

Low to Moderate

Ground gases {carbon

dioxide and methane)

Lateral and verticat
migration of gases

and inhalation

Canstruction
waorkers and Future

occupiers

Low to Moderate

Invasive species (Japanese

knotweed)

Habitat degradation

Subsurface building
materials

flora and Fauna

Low to Moderate
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14.1

1411

14.1.2

14.1.3

14.1.4

14.1.5

14.1.6

ASSESSMENT OF REMEDIAL OPTIONS
Introduction

The following sections presents a summary of potential remediation options for
contaminated ground beneath the site. Each option is briefly evaluated and only
those considered appropriate are carried forward to the outline remediation

strategy.
Potential remediation options for the contamination hotspot include:

o Bulk excavation of soil contaminated with asbestos fibres and burial at <1mbgl

depth (but above the saturated zone} in areas of hardstanding;

e Bulk excavation and disposal to landfill of contaminated material or otherwise

unsuitable material for retention on site;
e Use of a cover system; and

s Excavation and ex-situ on-site treatment by chemical, physical or thermal

methods.

Remediation option 1 involving bulk excavation and burial of material at a depth of
<1lmgbl could be utilised to deal with the presence of asbestos which precludes most

remediation methods.

Remediation option 2 involving bulk the adoption of a ‘dig and dump’ approach
could address contamination issued concerning material that is not treatable

(asbestos) or is not suitable for retention on site.

Remediation option 3 involving a cover system could be utilised in order to create é
physical barrier between the contamination and the surface. In particular this would
significantly prevent direct contact with relatively immobile metal and PAH
contamination. Given the relatively low concentrations and low mobility of the

identified contamination a ‘break’ layer or ‘no dig’ layer is not considered necessary.

Based on the maximum recorded contamination and guidance provided by BR465
(Cover systems for land regeneration, 2004) less than 600mm of cover would be
required to protect residential land users. See Appendix XVI for the calculation

worksheet.
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14.1.7 Remediation option 4 involving chemical, physical or thermal treatments are not

viable due to the relatively small volume of contaminated material and the presence

of asbestos containing material.

14.2 Groundwater Treatment

14.2.1 Given the nature of the aquifer, the lack of groundwater abstractions in close
proximity to the site and following the remedial treatment of the unsaturated zone
the risk to grou_ndwater from slightly elevated leachable chromium is considered to
be low. Remediation of groundwater is not considered further.

143  Summary

14.3.1 The remediation approach is expected to; a) maximise the benefit of remediation
using best practice and robust methods not entailing excessive cost, and b} minimise
the negative environmental impacts of the remediation itself.
Gardens

14.3.2 It is considered that the adoption of a simple 600mm thick cover system in areas of
residential gardens will address the minor risk to human health from relatively low
metal and PAH concentrations in made ground at the site.
Soil Asbestos Hotspot

14.3.3 In addition to the above it is considered that excavation of soil containing asbestos
fibres and either off-site disposal to landfill or burial of the material at a depth of
<1mbgl is required.
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15 OUTLINE REMEDIATION STRATEGY

15.1 Outline of Proposed Remediation Strategy

15.1.1 Whilst the risk assessment was completed in accordance with standard practices and

Environment Agency guidelines, the models used are conservative and professianal

judgement is required to determine remedial requirements. Therefore, it is

recommended that prior to redevelopment, a ‘reasonable’ approach for remediation

is agreed with the regulatory authorities.

15.1.2 This remediation outline proposal is for discussion onlyand does not include any site

development issues including those issues associated with temporary or permanent

site drainage, building or geotechnical requirements. On the basis of consideration

of the issues highlighted in this Feport the following outline remediation scheme is

proposed:

1. Agree the final scheme with the regulators. Determine phasing and

programming. with respect to the issues of practicalities, cost and technical
issues.

Off-site disposal or burial at a depth of <1mgbl of material not required to
maintain site levels or is not treatable. It would be prudent to dispose of
unsuitable materials preferentially to a licensed facility. Certain materials may
require pre-treatment prior to disposal.

If necessary, importation and validation of inert fill to form a base beneath
buildings, roads and parking areas to compensate for material removed from
site.

Importation and validation of inert fill and topsoil to form a cover layer 600mm

thick beneath areas of gardens.

15.2 Unidentified Contamination

15.2.1 In the event of significant unexpected contamination being encountered, the works

should beé halted until:

A suitably gualified person is able to assess.the situation;

The regulatory authorities are consulted; and
An agreed plan is put in place to deal with the contamination.
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15.3

Monitoring and Validation

15.3.1 The proposed strategy for monitoring and.validation is discussed below and

summarised

in Table XX.

undertaken by experienced and suitably qualified consultant.

All monitoring, sampling and reporting should be

Table XX - Outline of Proposed Monitoring and Validation

Material

No. Samples

Rationale

Imported
Material

Prior to remediation

Post remediation

1 sample per
250m? if homogenous or 1 sample per

100m? if relatively inhomogeneous

To validate the
imported material
prior to

redevelopment.

Excavations

Prior to remediation

Previously constrained

During remediation

Validation sample every 15m along the
edge of the excavation and on a 15m

.erid on the base of the excavation

To validate the
material prior to

redevelopment

Excavated Material
deposited <1m bgl

Prior to remediation

Previously constrained

To validate the

material prior to

1 sample per
L 3, reuse.
Post remediation | S00m’ if homogenous or 1 sample per
250m? if relatively inhomogeneous
SH10753/RPT-002 Page 60

September 2011




BELLWAY HOMES LTD, ' & BYESA
Land Off Dodworth Road, Barnsley Ll armstrong
15.4 Validation of Excavated Material

15.4.1 Validation sampling should be undertaken on the base and sides of the excavation

15.5

155.1

15.6

15.6.1

15.6.2

and on the excavated material destined for burial at a depth <1mbgl. Any material
destined for off-site disposal should be classified as waste under Duty of Care

Fequirements and Landfill Regulations where appropriate.
Validation of Imported Material

Clean fill and topsoil will need to be imported on to the site as part of a cover system
in areas of gardens and landscaping. The origins:and characteristics of the material

should be documented in the validation report.
Validation Report

A validation report detailing the results of the remediation work should be prepared
on the completion of the site works. The report will include the description of the
works and the extent of the excavations. Results of the imported material should

demonstrate that groundwater quality has not deteriorated.

The validation report should be submitted to the relevant.authorities.
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16

16.1

CONCLUSIONS AND RECOMMENDATIONS

General

16.1.1 The site history, summarised from Section 2 indicates that the site was had a clay pit

16.1.2

16.2

16.2.1

16.2.2

associated with an adjacent brick works which was later infilled with waste and

developed for light industrial use/depot in the 1960s’.

A total of & trial pits {to approximately 3.5m bgl depth} and 2 shell and auger
boreholes to a nominal depth of 10m bgl were completed. Eight soil samples from
across the site were tested for a suite of potential chemicals of concern comprising:
aliphatic, aromatic and polyaromatic hydrocarbons; metals and other inorganic

elements.
Human Health

Analytical results were analysed using CLEA methodology to assess the risk to human
health in a residential scenario. The results for arsenic, lead and PAHs indicate that
these compounds present a potential risk to future occupiers and/or construction

workers.

Ashestos fibres and lead concentrations were detected at levels that were

significantly elevated with respect to appropriate screening values. Where possible

-the groundworks on site should be designed and planned to minimise the exposure

of workers to contaminated soil. This should be taken into account in the Health and
Safety plan under the CDM regulations. Where risks cannot be removed entirely at
this planning stage, mitigation measures should include the use of personal
protective clothing (PPE)} including gloves and respiratory facemasks. Dust
suppression measures should also be incorporated into the works to reduce
ingestion and inhalation of contaminated dust. Decontamination facilities should be

provided during the site works,

16.3 Surface Water and Groundwater
16.3.1 The risk to surface and groundwater is considered to be low, given the nature of the
aquifer, the lack of groundwater abstractions in close proximity to the site and
following the remedial treatment of the unsaturated zone.
16.4 Buildings and Property
TSH10753/RPT-002 Page 62

September 2011



BELLWAY HOMES LTD. .’:‘. wardell
Land Off Dodworth Road, Barnsley L~ armstrong
16.4.1 Results from sulphate (2:1 extract) testing indicate that a design sulphate class of DS-

16.4.2

16.4.3

16.5

16.5.1

16.5.2

16.5.3

16.5.4

2 and Aggressive Chemical for Concrete (ACEC} class of AC-1 may be appropriate for
the site.

Gas monitoring to date has indicated the presence of low concentrations of carbon
dioxide {max 2.4% v/v). No methane was detected on the site during the three visits
conducted thus far. Based on these results the site can be considered as
Characteristic Situation 1 and no gas protection measures are required. This
assessment will be. subject to confirmation following completion of the gas

monitoring.

The phytotoxic metals arsenic, copper, nickel, lead and zinc are present at elevated

concentrations that present a potential risk to sensitive plants.
Geotechnical

The results of the geotechnical testing suggest that the made ground is loose over
the majority of the site with large cobbles within the made ground at random
locations. The majority of the made ground has a significant granular content bound
with a silty clay matrix. Moisture contents are moderate and the materials are of low

to intermediate plasticity.

In its current condition the made ground is unsuitable as a founding stratum for
housing or other forms of development which are sensitive to either total or
differential settlement. However, the nature of the made ground suggests that it will
be suitable for ground improvement using vibro-stone columns as has been done on
other areas of the site. It is clear from other areas of the site that the use of this
teé:hnique significantly improves the quality of the made ground and allows the use
of conventional strip footings for house construction. Specialist contractors should
be consulted to ensure that the ground improvement is carried out correctly and
that the appropriate testing regime is in place to confirm the suitability of the

improved ground for foundation construction.

The made ground would also be suitable for excavation and recompaction where

necessary.

Where construction loads greater than conventional housing are required to be
supported it may be necessary to use a piled foundation solution. Piles should be
carried to the underlying Mudstone strata. The design of the piles will depend on the

nature of the loading and the requirements of the proposed structure.
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16.6 Coal Mining

16.6.1 Shallow coal workings have been identified on site at 30.2-33.0m bgl (Previous
investigation by Sirius — Appendix IV} and therefore the site will need further
investigation and potentially stabilisation. This can be carried out as an extension of
the previous works to the west and can use the same methodology of an

investigation grid followed by stabilisation as necessary.
16.6.2 There are no recorded mine shafts at the site.
16.7 Outline Remediation Strategy
16.7.1 The following outline remediation scheme is proposed:

1. Burial at a depth of <1mbg! or off-site disposal of unsuitable material or that is
not treatable;

2. Importation and validation of inert fill and topsoil to form a cover layer 600mm
thick beneath areas of gardens.

3. If required, importation and validation of inert fill to form a base beneath
buildings, roads and parking areas to compensate for material removed from

site.

16.7.2 Any material that is destined for importation or for off-site disposal should be

classified as waste under Duty of Care requirements and Landfill Regulations.
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STANDARD TERMS AND CONDITIONS AND LIMITATIONS TO REPORTS

This report is provided for the stated purpose and for the sole use of the client. It is
confidential to the client and his professional advisors and cannot be shown to any other
party without prior written consent. Wardell Armstrong LLP accepts no responsibility

whatsoever to any person other than the client.

The findings of this report are based upon information relating to the property supplied
by the client or their agents. The information has been accepted and used in good faith
and unless otherwise stated, no attempt has been made to verify the information
supplied. Should any of these factors or information change then the conclusions of the

report may need to be amended.

The findings and recommendations are considered to be valid and appropriate at the
time of preparation and for the specific purpose or purposes intended. Wardell
Armstrong LLP will not be liable if any findings are used by third parties, without the
written agreement of the company, or if an interpretation is made and action taken

without further consultation.
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CONTAMINATION

Background

In 1990 the Government published the Environmental Protection Act which amongst
other matters introduced the concept of a public register of contaminated land. The
relevant section (section 143) of the Act met with a great deal of criticism and concern
and was not implemented. The possibility of such a register did however create and

heighten concerns and awareness of contaminated land issues that remain to date.

In the following five years there was a great deal of discussion on this issue and in
particular the Government issued a consultative paper entitled "Paying for the Past" in
March 1994. The Government's conclusions from this exercise were published in
November 1994 under the title "Framework for Contaminated Land". This document set
out the Government's proposals for a machinery for dealing with contaminated land and
liabilities. Many of the main elements of this proposal remain in the present strategy for

assessing and solving contaminated land problems.

A number of impartant points were raised:

+ there is a commitment to sustainable development and to the "polluter pays"
principle.

* there is a commitment to the 'suitable for use' approach to the control and
treatment of existing contamination. This approach identifies that remedial action
should only be required where:

» the contamination poses unacceptable actual or potential risks to health or the
environment; and

¢ there are appropriate and cost effective means available to do so, taking into

account the actual or intended use of the site.

ENVIRONMENT AGENCY

In order to regulate and offer guidance on issues of contaminated land the Government
established the "Environment Agency". The Agency took over ail the functions of the
former National Rivers Authority (NRA), the Waste Regulation Authorities and Her
Majesty's Inspectorate of Pollution as well as some of the functions of the Secretary of
State for the Environment. 1t is part of the role of the Environment Agency to provide

technical research and guidance in matters concerning contaminated land.
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Although the need for a public registér of contaminated land as set out in section 143 of

the EPA 1990 has been repealed there remains within the now enacted Environment Act

1995 a role for Borough and District. Councils in identifying and acting on land

contamination. This has now been further defined and is outlined in the following

guidance notes.

Summary Guidance Notes on the Implementation of Part llA of the Environmental
Protection Act 1990 — Contaminated Land

Introduction

The following is intended as a general guide outlining the main issues that land and
property owners and developers will have to consider with regards'to the céntaminated

land regime, which came'into force on 1 April 2000.

This is the first time that contaminated land issues in England have been brought under
an integrated legislative framework. In addition to the Act it'is also expected during the
next few years to have-clarification of such issues as. specific guideline values for various
contaminants along with mechanisms for quantitative risk assessment. The assessment
techniques are likely to develop more clearly towards a health based risk assessment

utilising the significance of toxicological and ecotoxicological parameters.

Government Policy and Objectives of New Regime

There are a number of important government policies and priorities underlying the Act.
The first priority is to prevent the creation of new contamination by use of this Act and
other controls such as Integrated Pollution Prevention and Control and Waste
Management licensing. The second is to identify and remove unacceptable risks to
human health and the environment. In addition there is a desire to bring contaminated
fand back into beneficial use whilst seeking to ensure that the cost burdens faced by
individuals, companies and society as a whole are proportionate, manageable and
economically sustainable. These policy objectives are also underlain by the “suitable for
use" -approach to the remediation of contaminated land, which the Government
considers is the most. appropriate approach to achieving sustainable development. In
essence the approach is not aiming at a "Garden of Eden" but a removal of unacceptable

risks and a long term goal of reduction and progressive improvement in land quality.

The main objective undérlying thé introduction of the Part IIA Contaminated Land

regime is to. provide an improved system for the identification and remediation of land
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where contamination is causing unacceptable risks to human health or the wider

environment, assessed in"the context of the current use and circumstances of the land.

The new regime broadiy reflects the approaches already in place under the statutory
nuisance regime and Part VIl of the Water Resources Act 1991. The Government's
primary objectives forintroducing the new regime are:

1. to improve the focus and transparency of the controls, ensuring authorities take a
strategic approach to problems of land contamination;

2. to enable all problems resulting from contamination to be handled as part of the
same process; previously separate regulatory action was needed to protect human
health and to protect the water environment;
to increase the consistency of approach taken by different authorities; and

4, to provide a more tailored regulatory mechanism, including liability rules, better able

to reflect the complexity and range of circumstances found on individual sites.

In addition to providing a more secure basis for direct regufatory action, the Government
considers that the improved clarity and consistency of the new regime, in comparison
with its predecessors, is also likely to encourage voluntary remediation. This forms an

important secondary objective for implementation of the Part [IA regime.

Companies who may be responsible for contamination, for example on land they
currently own or on former production sites, will be able to assess the likely
requirements of regulators acting under Part I'A, They will then be able to pian theirown -
investment programmes to carry out remediation in. advance of actual regulatory

intervention.

Similarly, the Part llA regime will assist in the recycling of previously developed land. The

new regime cannot be used directly to require the redevelopment of land, only its

remediation. However, the Government considers that implementation of the regime

will assist developers by reducing uncertainties about so-called "residual liabilities”, in

particular the perceived risk of further regulatory intervention. [n particular it will:

1. reinforce the "suitable for use" approach, enabling developers to, design and
implement appropriate’ and cost-effective remediation schemes as part of their

redevelopment projects;



.g. wardell

armstrong

2. clarify the circumstances in which future regulatory intervention might be necessary
(for example, if the initial remediation scheme proved not to be effective in the long
term); and

3. set out the framework for statutory liabilities to pay for any further remediation,

should that be necessary.

“Suitable for Use" Approach

This approach to dealing with contaminated land recognises that the risks presented by
any given level of contamination will vary greatly on a site by site basis. The approach
considers 3 elements:

1. ensuring that land is suitable for current use

2. (i.e.identifying unacceptable risks)

3. ensuring that land is made suitable for any new use, as planning permission is given

for that new use-{i.e. identify unacceptable risks to new use).

Limiting requirements for remediation to the work necessary to prevent unacceptable
risks to human health or the environment in relation to current use or future use of the

land for which planning permission is being sought (i.e. identify risk to specific uses)

Muain Feature of Regime
There are two main players in the new regime with differing but complementary roles as

set out in Table | below.

TABLE!

Local Authority Role

Environment Agency Role

Remarks

Enforcing Authorities for all
contaminated land not

designated as Special Sites.

Enforcing Authority for Special

Sites.

Special Sites are to be designated by
Local Authority Environment Agency
based on descriptions in the

regulations.

Identification and inspection

of contaminated land.

Assist in identification of
contaminated land particularly
where water pollution is

involved

A written strategy should have been
published by July 2001 by sach Local
Authority.

Establish who should bear
responsibility for remediation

{appropriate person and

proportion of costs).

Provide specific guidance e.g.
toxicological data and

assistance to Local Authorities

This is likely to be complex in some
situations of multiple pollutants and

multiple substances.
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TABLE | - continued

Local Authority Role Environment Agency Role Remarks
Issue remediation notices for Issue remediation notices for
contaminated sites. special sites.

Hold a register of information. | Technical research.

Publish periodic reports on

contaminated land.

This definition is: A strategic approach is designed to enable a Local Authority to identify,
in a rational, ordered and efficient manner, the land which merits detailed individual
inspection, identifying the most pressing and serious problems first and concentrating
resources on the areas where contaminated land is most likely to be found. In
developing a strategy many factors will apply such as the history of the area and the
geological and hydrogeological aspects of the area. The strategic approach has been

likened to a "land MOT" picking up those features of most importance.

Definition of Contaminated Land/Risk Assessment
Contaminated land has been defined for the first time under Part 11A EPA 1990. This
definition is: Contaminated land is land which appears to the local authority to be in such

a condition, by reason of substances in, or under the land, that significant harm is being

caused, or there is a significant possibility of such harm being caused, or that pollution of

controlled waters is being, or is likely to be, caused.

The definition of contaminated land is based upon the principles of risk assessment. Risk
is defined as the probability of frequency of occurrence of a defined hazard and the

magnitude of the consequences.

The statutory guidance uses the concept of a POLLUTANT LINKAGE — that is a linkage
between a CONTAMINANT (source) and a RECEPTOR, by means of a PATHWAY. Detailed
definitions and guidance are given with regard to types of receptor and significance of
harm. A Local Authority in assessing and identifying contaminated land must therefore
identify A SIGNIFICANT POLLUTANT LINKAGE.

A contaminant is a substance which is in, on or under the land and which has the

potential to cause harm to a receptor or to cause pollution of controlled waters. A
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receptor is a living organism, a group of living organisms, an ecological system, a piece of
property or controlled water. A pathway is one or more routes or means by, or through,

which a receptor is being or could be exposed to or affected by a contaminant.

A Local Authority will need to satisfy itself that both a pollutant linkage exists and that it
is resulting in significant harm or there is significant possibility of significant harm to a
receptor or pollution to controlled water is occurring or pollution may result. In assessing
significance the Local Authority will look at the nature and degree of harm, susceptibility

of the receptor and timescale associated with use.

A detailed definition of significant harm is provided which inciudes such areas as death,
disease, birth defects, genetic'mutation or serious injury to humans (Number of people,
effect, intake and exposure to contaminant) irreversible adverse change to ecological
systems (ecotoxicological properties}, harm to species of special interest, crop damage,

death and disease of livestock and pets, structural failure or substantial damage.

Provision for Payment

In general the responsibility for paying for remediation will, where feasible, follow the
"polluter pays" principle. In the first instance, any person who caused or knowingly
permitted the contaminating substance to be in, or under the land will be the
appropriate person{s) to undertake the remediation and meet its costs. If it is not
possible to find such a person, responsibility will pass to the current owner or occupier of

the land {excluding water pollution sec 1.10).

Appropriate Person

Part 11A EPA defines two different categories (Class A and B} of Appropriate Person and
sets out the circumstances in which persons may be responsible for remediation. The
designation of the 'appropriate person' is classified as "any person, or any of the
persons, who caused or knowingly permitted the substances, or any of the substances,
by reason of which the contaminated land in question is such land to be in, on or under
the land is an appropriate person. This person is a Class A person and as such the
Polluter Pays. Where a Class A person cannot be found after reasonable enquiry then the
owner or the occupier of the land (for the time being) becomes the appropriate person

and is a Class B person.
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Caused or Knowingly Permitted

The test of 'causing’ will require that the person concerned was involved in some active
operation, or series of operations, to which the presence of the poliutant is attributable.
Such involvement may also take the form of a failure to act in certain circumstances. The
meaning of the term "knowingly permit" is likely to require both knowledge that the
substances in question were in, on or under the land and the possession of the power to
prevent such a substance being there. In the Government's view, the test would be met
only where the person had the ability to take steps to prevent or remove that presence
and had a reasonable opportunity to do so. This situation is likely to become particularly
complex in some instances with multiple past polluters, owners and substances perhaps

with varying significance of harm.

Planning

Land contamination, or the possibility of it is a material consideration for the purposes of
town and country planning. This means that the planning authority has to consider the
potential implications ‘of contamination both when it is developing structure or local
plans and when it is considering individual applications for planning permission. Under
the suitable for use approach, risks should be assessed and remediation requirements
set, on the basis of both the current use and circumstances of the land and its proposed
new use, It is intended, by DETR, to prepare further guidance on land contamination,.
which will amplify the guidance in PPG 23, explain the interface with Part I1A EPA from a
planning perspective, and provide planning authorities with technical and practical

advice on land contamination.

Water Resources Act 1991

Whilst not part of the EPA Part lIlA this Act should not be forgotten. This allows an
enforcement mechanism by way of a works notice served under section 161A. This is
served on any person who has "caused or knowingly permitted” the potential pollutants
to be in place from which it is likely to enter controlled water, or to have caused or
knowingly permitted a pollutant to enter controlled waters. This is particularly
appropriate for historic pollution of groundwater where the Part 11A regime does not

apply. The first successful prosecution under section 161A has already occurred.

Other Matters
The importance of contamination and other environmental issues and liabilities may also

need to be addressed with regard to such areas as Accountancy rules {FRS 12) which
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deals with provisions for contingent liabilities and also the regulations that will apply to-
Integrated Pollution Prevention and Control (IPPC} which will mean that baseline
information regarding the status of land will be required with each permit application.
Permit holders will not be able to pollute the land whilst the permit is in operation and
will have to clean up to the state the land was in prior to the IPPC permit on cessation of

works.
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LAND QUALITY STATEMENTS

In February 1995 and in recognition of the growing need for some form of land
assessment the RICS published guidance notes for Chartered Surveyors in dealing with
land contamination. This guidance was further enhanced and widened with publication

of "Contamination and its implications for Chartered Surveyors" in September 1997.

The RICS promoted the concept of Land Quality Statement {LQS) as the written output of
an environmental risk assessment. Originally the LQS was used to identify the
environmental characteristics of a site which was the subject of a planning application
but its use has now expanded into a more generic role. The LQS is now routinely used by

developers, purchasers, funding institutions and other professional advisers.

Wardell Armstrong produce the LQS as the first stage in the process of identifying the
environmental and technical constraints affecting a site according to the proposed

future use.

The LQS should generally fulfil the following:

e categorise the site according to its environmental risk;

e reassure potential purchasers about the environmental risk of a site;

* assist a vendor by removing or confirming concerns about the quality of land and its
impact on sale;

s provide insurance companies with the information that is required to underwrite
environmental risk;

o reassure lenders or investors about the environmental quality of land used for
security or investment;

s assess the impact of environmental factors on development proposals; and

s where necessary, define the scope of a site investigation and risk assessment for the

current or intended future use of the land.

The Wardell Armstrong LQS will typically assess the following:

e the current and former uses of the site and its environs in order to identify
contaminative uses;

* the geological conditions pertaining to the site;

» the mining context of the site and standard Coal Authority Mining report (where

applicable);
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¢ natural cavities database search {(where appropriate);

¢ the hydrogeological setting of the site;

e site walkover survey;

e enquiries to the Environment Agency concerning recorded landfills and water
pollution incidents; and

o any other readily accessible information relevant to the context of the site.

The majority of site contamination has been caused since the beginning of the industrial
revolution. A schedule of past uses which may have caused contamination is attached to

the report as applicable.
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APPENDIX 11}

Sources of Information
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The following principal sources of information have been consulted in the preparation of
this report:

e Landmark Envirocheck report 29 September 2010 (a review of information provided
by landmark Information Group Ltd who were commissioned to provide an
“Envirocheck” report consisting of published historical pfans, environmental data
sheets and environmental sensitivity plans;

Ordnance Survey County and National Grid Series Plans;

British Geological Survey published maps and memoirs;

Environment Agency/NRA Groundwater Vulnerability Map Series;

Coal Authority.
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Suite 2, Russel House, Mill Road,
Langley Moar, Durham, DH7 8H)
w: www.thesiriusgroup.com

t: 0197 378 9972

f: 0191 378 1537

e: Info@thesiriusgroup.com

Mark Bray -
Bellway Homes
2 Deighton Close
Wetherby

1L.S22 7GZ

Date: 12™ August 2010
Our Ref:  ©3934/4139/DCB
Dear Mark,

C3934 ~ Former Polar Ford Garage, Dodworth Road, Barnsley -
Additional Site Investigation Works ~

1.0  Introduction

This report has been prepared for the use of Beliway Homes and their
representatives. No other third party may rely upon or reproduce the contents
of this report without the written approval of Sirius. If any unauthorised third
party comes into possession of this report they rely on it at their own risk and

the authors do not owe them any Duly of Care or Skill.— =~

It is understood that it is proposed to develop the site with a residential
housing development to incorporate two to three storey housing, access roads

Sirius Geotechnlcal & Environmental Ltd

and associated landscaping. Detailed proposals for the redevelopment are not

yet available.

Sirius  Geotechnical and Environmental bLtd (Sirius) has undertaken a
prehmlqary phase of ground investigation at the site in support of the
proposed deve!opmgnt and the findings are discussed below.
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2.0  Sijte Description

 Table 2.1 - Site Description

I Approximaiely 2km west of Bamsley town cenire, located 1o the norih of

[Lpbatlon:
Dodworth Road.
The National Grid Reference for the site is SE 331 064.
Topography: The majority of the site is generally level, lying at an elevation of
approximately 125m AQD
Surface Cover / At the time of this phase of works the site was predomlnanily occupled by
Existing tarmac and concrote hardstanding. A large concrete floor slab from the
Buildings: previous garage services buiiding was located within the eastern part of

the site. The western area of the sile comprises a large fencad compound
with level rough hardcore surface.

An existing commercial building of 'portal frame and steel clad construction
was present within the central part of the sile. No access lo this area was
available during the investigation works.

The development site also includes an industrial compound of
approximataly tHa in area located to the east of the main site bourdary.
This area comprised a medium sized portal framed commercal building |
with surrounding. hardcore surfaced slorage yard.

Fuels Storage
Tanks:

Former underground fue! storage tanks known lo be located on the site
resulting from historic use as & petrol filling station.

Adjacent Land
Uses:

North:  Railway land and cutting
East: Residential houses and gardens
West: Residential properiies with gardens

3.0  Fieldwork

_South:___ ngwgnb_ﬂgg_d and funhgar residential properties

Fieldwork. was undertaken between 30" June' and 2™ July 2010 and

comprised:;

« Mechanical excavation of 11 No. Trial pits to a maximum depth of 3.8m

bgl.

« Drilling of 8 No.-Rotary openhole boreholes using compressed air water
mist flush to a maximum depth of 34.5m bgl. -
+ Installation of 6 No. gas'monitoring wells in rotary boreholes.

Trial pits were backfilled with arisings on completion.

Rotary boreholes without installations were backfilled with arisings and sealed
at rockhead with bentonite cemeant.

An exploratory hole location plan showing the posmons of trial pits and
boreholes is appended to this letter.
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4.0 Ground Co_nditions

A complete record of all the strata encountered in each exploratory hole is
provided on the exploratory hole logs appended. The following is lntended to
summarise the ground conditions present,

4.1 Strata summary

Table 4.1; Summary of Strata Proﬁle

Strata

Depth
Range
{Thickness
Range) (m})

Description and Comments

Made Ground

Ground Leve!

(3.1 to 8.5m)

| plastic, metal and timber waste were recorded

Encountered at all exploratory hole locations.
Made ground was predominantly found to be
granular comprising sandy gravel of ash and
clinker with varying proportions of concrete, brick,
tiles ceramic and glass. Occasionally fragments of

(TP7, 8 and 9 towards the western part of the
site}. A low to high brick cobble content was noted

locally.

TP11, located within the yard area to the east of
the main site’encountered cohesive made ground
comprising sandy gravelly clay with brick cobbles
and rare timber to a depth of 3.1m bgl.

Clay
(weathered
coal
measu}es)

3.1-10.5m

{=0.110
3.5m)

Firm and stiff, sandy clay — Completely weathered
coal measures.

Bédrock'

3.010

10.50m

Carboniferous Coal Measures mudstone,
sanastone and coal. Oid workings encountered as
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Depth
Range
Strata . . Description and Comments
{Thickness
Range) (m)
(>27m) detailed below.

NA - nof recorded

.4.2 Bedrock and Shallow Mining

Strata encountefed within the eight rotary openhole boreholes advanced are
summarised in Table 4.2 below.

+ Paged




Table 4.2 — Summary of Bedrock Geology Encountered

|
|

i

Hole " Approximate Drilled Rockhead | Rockhead Evidence of | Evidence  of | Sandstone Notes “
Reference | GL (mAOD) depth | (mBGL) (mAOD? workings ./ | workings / coal | Strata
' (mBGL) coal (mBGL) | (mAOD) Encountered
: (mBGL)
RO1 134.4 32.0 1 5.9 128.5 18.1 — 183 | 116.3 —116.1 | - Thin Coal - Stratigraphically below
Coal (0.3m) Coal (0.3m)} Barnsley Thick Coal
RO2 133.2 - 34.0 8.5 1247 | - - 10.2 — 12.8m | Fractured mudstones  encountered
’ ! {2.6m) between 128 and 18.3m possible
: : associated with'local faulting. .
RO3 133.4 34.5 8.5 124.9 - - 91 - 119 No evidence of coal/workings
{2.8m) encountered
RO4 1344 15.0 10.5 123.6 - - - No evidence of coal/workings
. encountered .
RO5 1358 32.0 4.5 131.3 203 — 221 | 1153 — 113.7 45 - 17.8 | Bamnsley Thick Sedm overlain by
: Coal (1.8Bm) Coal (1.8m) {13.3m) Barnsley Rock Sandstone — Intact coal |
: encountered. (Ratio of 6.1 times rock
cover to seam thickness)
RO6 136.6 13.0 3.0 133.6 9.0 -~ 110/[12786 - 1256 | 3.0 - 9.0 |.0ld workings in Bamnsley Thick Seam
BG (2.0m) BG (2.0m) (6.0m) overlain by Barnsley Rock Sandstone.
{Ratio of 2.3 timés rock cover to seam
thickness) '
RO7 133.3 33.5 7.5 125.8 18.0 — 20611153 — 1127 | 7.5 — 10.3 | Barnsley Thick Seam - Overlain by
’ Coal (2.6m) Coal (2.6m) (2.8m) & | Bamnsley rock sandstone interleaved
' 12,5 — 14.1 | with mudstones and silftstones.
: (1.6m)
RO8 133.0 34.0 7.0 126.0 30.2 — 33.0[ 1028 - 100.0 | 7.0° — 11.6.| Old workings in Barnsley Thick Seam —
i BG (2.8m) BG (2.8m) (4.6m) Some overlying sandstone possibly the
' Barnsley Rock. (Ratio of 8.9 times rock
s cover to seam thickness)

"Hatio of rock cover to seam thickness based on maximum recorded seam thickness of 2.6m (RO7 and CA abandonment plan.)
BG — Broken Ground representative of old collapsed workings
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4.3 Groundwater

No significant groundwater flows were encountered during the intrusive
fieldwork. Rotary boreholes were advanced using water mist flush which
obscures natural groundwater strikes on drilling, therefore accurate
observations of groundwater levels within rotary boreholes could not be made.

4.4 Visual and Olfactory Evidence of Contamination

Made ground encountered within all of the trial pits excavated was noted to
contain high proportions of ash and clinker which are commonly associated
with elevated concentrations of heavy metals and polyaromatic hydrocarbons
(PAHSs). Made ground was locally noted to include refuse type materials such
as timber and plastic which indicate the potential for a source of hazardous
ground gas to be present. '

No visual or olfactory evidence of hydrocarbon contamination was
encountered. '

4.5 Ground'Gas

Ground gas monitoring has been carried out on two occasions to date, both
at barometric pressures of below 1000mb. Noteworthy resuits are
summarised in Table 4.3 below. Full details of ground gas monitoring résults
available at the time of writing are appended.

" Table 4.3 Summary of Gas Manitoring Results — (2 visits to date)

* 1 visit only completed to date

Well Methane Carbon Oxygen Volatiles Flow (range)
' %viv {max) Dioxide %yfv (min} | ppm (max)

_%viv (max) ) Vhr
RO ‘ND B2 10.7 ND ND
RO2 ND 0.4 20.0 ND 0.1-0.5
RO4* ND 0.3 19.8 ND -1.1
RO5* ND 74 11.0 2.7 ND
ROS&* ND 0.8 19.6 15 -0.2
RO7 - ND 0.6 19.0 ND -0.2-08

The proposed monitoring programme Includes 24 visits over a 12 month
period. On completion of the monitoring, a full set of results will be issued in
an addendum letter.
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5.0 Assessment of Prefiminary Findings

5.1 Contamination

Constraints due to contamination can not be fully determined without an
appropriate programme of chemical testing. However, based on the ashy
nature of the made ground observed at the site it is considered likely that
elevated concentrations of heavy metals and PAHs will be present. In addition
localised ground contamination in the vicinity of the former underground fuel
storage tanks within the southern part of the site should be anticipated.

Solls observed are visually and texturally unsuitable for use in gardens and
landscaped areas.

Itis understood that a further phase of ground inyestigation including chemical
analysis of soils is to be undertaken prior to development.

5.2 Foundations

Due to the thickness of granular made ground present across the whole site
area traditional strip foundations will be unsuitable for development on this site.
Piles or improvement of the ground via vibro-flotation methods will be required
for the proposed development. During the recent site Investigation works
specialist ground improvement contractors from IGI, Balfour Beatty and Keller
visited the site to observe the nature of the made ground. All of the contractors

__have indicated that vibro-stone ground improvement techniques would be
viable to achieve the necessary bearing characteristics for a standard— "

residential type development on the site.
Floor Slabs

Due to the necessity for piling or ground improvement to achieve required
bearing capacities, suspended ground floor slabs will be required for any
proposed development.

5.3 Excavations and Dewatering

Based on the nature of the overlying made ground, it is considered that
excavations- through cohesive soils will be unstable. Therefore allowance for
either battering back to a safe angle or'temporary support measures should
be incorporated into the design of excavations, particularly if man entry into
excavations is envisaged.,

Reference to CIRIA Report 97 ‘Trenching Practice’ should be made to
establish suitable methods -of ground support or battering back of any
excavation face,
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Based upon the results of the ground investigation, significant ingress of
groundwater at shallow depths is not considered likely, although any
groundwater ingress which does occur shouid be adequately controlled by
traditional site pumping practices.

5.4 Stabilisation of Shallow Ming Workings

The results of the intrusive mining investigation carried out to date are
summarised within Drawing No. C3934.03 appended. The conclusions which
can be drawn from the available information are summarised in Table 5.1
below with reference to the site areas shown on the above drawing.

Table 5.1 ~ Results of Intrusive Mining Investigation.

Area Boreholes Conclusion Necessary furthet
Referenced works
A RO1, RO4 Barnsley seam removed by wdiking at| Nope
’ outcrop — no stabilisation works required
B RO8 Workings identified within. influencing| Drill  and  grout
distance of surface . stabilisation  works
. . required
Cc ROS Workings identified  within  influencing} Drill-  and  grout
distance of the surface - grout| stabilisation  works
stabilisation regquirsd required
D Workings recorded  within influencing| Drill  and  grout
distance of surface stabilisation  works
' required
 E ROB Worklngs recorded and proven in RO8 Test drilling required

—stabilisationrworks——

to confirm need for
drill and growt

F RO7

Barnsley seam present within influencing
distance of surface. No recorded workings

Test drilling required
to confirm need for
dril) and  grout
stabilisation works

e RO2

No evidence of Bamsley Seam - no
recorded workings, some fractured ground
encouniered possibly associated  with

faulting _ 5

Test drilling required
to contirm need for
drill and  grout
stabilisation works

55 Gro‘und (Gas

At this stage only preliminary gas monitoring results are available and no
reliable conclusions can be drawn on the basis of the information available.
However, no significant concentrations of methane have been detected to date
and concentrations of carbon dioxide on both monitoring visits completed
remained below 10%v/v. Gas flow rates weare generally not significant being
measured at <1//s, The preliminary resulls avaijlable suggest that the site would
be characterised as ‘Amber 1" with regard to gas risk for a proposed residential
development. Given the potential sources of hazardous ground gas identified
within the vicinity of the site, further gas monitoring results will be required
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before firm recommendations can he given regarding the level of gas
protection measures required at the site. '

We trust that this is adequate for your present needs. However, should you

require any further information, or wish to discuss any aspect of these works
further, please do not hesitate to contact me at our Durham office.

Yours sincerely,

David Brooks
Senior Engineer

For and on behalf of
Sirtus Geotechnical and Environmental Ltd.

Enc.
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‘ e TPNo.  TPA4
TRIAL PIT RECORD st

USROS RPNE |- - 0 X+ | S

I St . Dodworth Road, Barnsley Conlract No: 3934
Client - Bellway HE)Fnes Lid . Dates:_— o

Maethod : JCB 3CX equipped with 0.80m wida backhoa bucket Scale 1 20
. L
_SAMPLEDETALS STRATA RECORD L

Type Depih

l L. Fom. Tom) W

Descnption

i Gmundwator

MADE GROUND: Tarmaz.
MADE GROUND: Concrete boulder {base of forecourt).

B T 1 1+ :

060

0.60m - 1.00m | : - i
I ° k ‘i . MADE GROUND: Dark grey sandy angular fine to coarse GRAVEL of
co. : - " ash and clinker. .

At 1.40m: Eleclrc cable. Assumed to be redundant feed to
petrol pumps. Trial pit abandoned.

"End of Trial Pital 140 m

B

temarks and Water (thservations

1) Tria# pit abandone al 1, 40m My dun o Ive electic cable. Eletirc cable made sale by YEOL
'2} Excavalion unsiable.

3} No groundwaler encounlered

4) Tnal pit backfiled with arisngs upon complation,

GL {m ACD)

Easting:

Northing:




SAMPLE DETAILS —g
Type . Depth Vane g
Resulls &

. From - Yotm) NP

o

0.30m - 0.60m

i
|

o 350m - 3 60m -

Remarks and Water Observalions

1) Excavaton stable,
2) No groundwater encounledsg,
3) Tnal pit backfitled wilh arisings upon tormp'ation

_ TRIAL PiT RECORD_ L
“site > Dodworth Road, Barnsley ,.

TP2

e e Shpet TOf 1

Conlract Mo:

C3934

Client: Beliway Homes Ltd Dates:
) 28/06/2010
_Method : JCB 3CX equipped with 0.60m wide backf-loe Sucke!
STRATA RECORD
Deschiption

WMADE GROUND: Concrato

- - ——— et —— o e 1 e b e e - - R 02
MADE GROUND: Dark grey brown angular fine 1o coarse GRAVEL of
sandstone, ash, clinker and concrete with occasional pockets
of firm orange brawn clay.

!

; 0.80

¢ MADE GROUND: Dark grey angular fine to coarse GRAVEL of ash

¢ and clinker,

S — i~ 250

Firm blue green orange brown sandy CLAY. Low plasticity
. (Eddeseigton). T oae

i End of Trial Pit al 3.60 m

Lo :‘:h

23
5%

*
2

e
XL
ol
5 03.0.59
23505

A
S5
295
> ale g
olele

GL (m AOD) Fig. No.
I-Easting: TP2
Northing:

i TN - T T AN Eny By T IS OE EE S TR S A N S R S .




— R 3934
Client: Bellway HQ(T\ES Lid _ " Dates: -
' ) 29/06/2010

Method | JCB 3CX equipped with .60m wide backhoe bucket

Scale 1:20

’ f o TPNo.  TP3
' . JRIALPITRECORD =~ " sheetiety. |
‘ ‘Site: Dodworth Road, Barnsley Contract No:
1

_ SAMPLEDETALS % STRATARECORD e
Type - Deptn R‘;as”ufw g . Cescriplion Depth
e Fom - Tamy . e ° ) e m

MADE GROUND: Concrete.

- meae—— e - S G Ry LU S N Y, .Y

MADE GROUND: Br:}wn sandy gravelly angular COBBLES and
BOULDERS (to 500mm] of concrete and brick. Gravet is angular fine to-
coarse of concrete and brick. :

- e -— 140

. ] MADE GROUND: Dark gréy angular fine to coarse GRAVEL of ash
o " 15em - and clinker. Occasional angular fine lo coarse glass and

ceramic fragments and botiles.

B8 200m-250m -

..... L < .- 380

'

Remarks and Waler Obsarvalions A ‘ GL {m AOD) Fig. No.

1) Excavaticn slable. -

2) No groundwater encountersg, I
3) Vrizl il biacklilled with arisings upan complalion. Easting: - TP3

Northing:




L__ N B

TPNo.  TP4

TRIAL PIT RECORD T oheotieft |

STig_ﬁ.o_d_Wo_rth R_Oh.adr_B‘érhélé;____ Contraci No: C3934
“ciient: Beliway Homes Ltd Dees
29/0612010

_Method ; JCB 3CX sauipped with 0.6 wide backhoe bucket

D ' p50m - 1.00m i

P

e -

o ,200m -250m | -

Remarks and Water Observations

1) Excavalion slable.
2} No groundwater encounlered.
3} Triad pil backliled wilh asings upda completon.

Scale 1:20
M_gAMF_’LE ‘D'ET“ "L’;’“‘"" T T T ey, ]
(SRR 8 STRATA RECORD eeaty.
Type Degth Vane g Descrinion Doptn  (FABOY
Reswls . 5 ! o
Flonl_-_'[o_l_m) . kvnr . . o _ . (my) E-ra
: ~ MADEGROUND:Tarmac. . . -0
MADE GROUND: Light brown slighfly sandy angular fine to coarse
- GRAVEL of limestone.
: N . - . 035
; -  MADE GROUND: Dark grey and brown sandy anguiar fine te coarse :
! : : GRAVEL of ash and clinker. Medium to high angular concrete .

and brick cobbte and boulder content. Locally sandy clay.

—— 1.8

MADE GROUND: Dark gr'é;r;t;.ggilar fine to coarse GE.E\;EI:B?;S_}{
and clinker. Occasional angular fine to coarse glass and
ceramic fragments and bottles. ;

. .. .- . 370
£nd of Triat Pital 3.70 m
-GL {m AOD) Fig. No.
fEasﬁng: TP4
Northing:

|
|




TRIAL PIT RECORD

" TP No. _Tps

sie: Dodworth Road, Barnsley

* Contract No:

C3934

. _Sheet1of1___

“Cient - Bellway Homes Ltd

Dales:
29/0612010

Method © JCB 3CX equipped with 0.60m wice backhoe buckel

__ SAMPLE DETALS ;2 STRATA RECORD
Type Deplh , R\;’_E;f:ems - g Descrphan

. Fom - Tom) kNP

. Scale 1:20

- logged By Jw

= MADE GROUND: Taymac,

e 005

~ MADE GROUND: Grey brown angular fine to coarse clayey GRAVEL ;
- of ash, ciinker and rrixed lithologies.
] 0.30m -~ ’
: “ i
! ;
: ? !
i . © MADE GROUND: Brown sandy locally slighlly clayey fine to
i = coarse GRAVEL of mixed lithologies. Low to mediurm angular i
i ’ * brick, concrete and sandstone cobble and boulder content (to )
.i v * 500mm). :
D :0.90m - !
] 1 bom - 2.00m - i
A12.85m: 150mm thick band cf orange brown sandy clay.
) " MADE GROUND: Dark grey angular fine 1o coarse GRAVEL of ash
" and clinker, Occasional angular fine lo coarse fragments of
glass and ceramic and glass botlles.
o . 350m .o

End of Trial Pit al 3.70 m ' S -
!
emarks and Water Observations " GL {m ADD) Fig. No.
1) Cxcavalion stable, . -
2) No groundwaler eficountered. . I
3) Traa! pil bacidilled wih arisings vpen completion Easting: . TPS
"Northing: .




1
=

TPNo.  TP6

TRIAL PIT RECORD e —2hegt1of1 |

Sie: Dodworth Road. Bamstey .+ Confract No:
ac, bamnsey C3934
Ciient: Bellway Homes Ltd . Dates:
7 29/06/2010
Mathod : JCB 3CX equipped with 0.60m wide backhos buckel ' .
etho equipped wi wide hoe buckel ] Sca!e 1 20
 GAMPLEDETALS  § T e
el STRATA REGORD Checked By .
g iitienieste S
free: Desn e, g Gesenpiion Deotn
_From - Tolm) "N _ R . (m) ]
l L ~ MADE GROUND:Tarmac. 008
MADE GROUND: Light brown slightly. sandy angular fine to coarse
- of LIMESTONE.
: S ' ; _ 030
H MADE GROUND: Dark grey and brown slighlly sandy angular fine :
: - to coarse GRAVEL of ash, clinker, concrete and brick. Low to -
‘ I : metiom angular brick and concreté ‘cabble content. High brick :
l o i 0.50rh o cobble content to west Face. :
| f o
! - i
1 '
l D " Z0om =
: e ‘ N 238
' MADE GROUND: Dark gray angular fine to coarse GRAVEL of ash
, - and clinker. Occasional angular fine to coarse fragments of
g glass and ceramic and glass botiles.
l - I cae e . P - 280
‘End of Trial Pil at 2.80 m
emarks and Water Observaticns GL (m AOD) Fig. Mo.
l ; } Exr:ava!_noﬂ unstable. -
H undwaler encouniered, ' ing:
3) Tx?nalg'r;t backfifled wilh ansings upon completion. _East:ng. P6
‘ Northing:




Method ; JEB 3CX equipped with 0.50m wide backhoe buckel

Scale 1:20

. Cient: Bellway Homes Ltd . Dates: .
29/06/2010
AooBe W]

SAMPLE DETAIL

STRATA RECORD Crockoa By,

Grourtwalor " !

Type Cepth Vane . .
. . Resulls . Descriptron Depth
* From - Toim) KN/m? . ) Lo

At e o f—— oy

. MLRDE'GRO.UND" armac. L om

. MADE GROUND: Giey and orange brown slightly sandy angular fine
- ’ ta coarse GRAVEL of ash, clinker, occasional metal waste,

giass, brick, ceramic, plastic; rare glass fibre and glass

‘botlies. Low angular brick.cobble content.

_ ; ~ TPNo. TP7
| ~TRIALPITRECORD . o Shestlalt .
Site ! .Contract No;
Dodworth Road, Barnsley g 3934

S ; :
l D, 3 1.50m -
l : l—
D 2.50m -
I o] '353111 . -
' ) .. . . - - : = . : 3 ao
: End of Trial Pit &l 3.80 m
Remarks and Water Observations " GL {m AQD) Fig: No.
l 1) BExcavahon stable, Y-
2) No groundwaler encounlenss, ' PO
3) Trial pit backfilled wilh ansings i:poa comptetion ) Fﬁstlng. TP7
i Northing:




|
|

Method : JCB 3CX equipped with 0.

O - OV N

Client: Bellway Homes Ltd

TP No. TP8

60m wide backhoe bucket ‘

o __Sheel1of1.__
. Contracl No:
C3934

_ . .
. Dates:'
29/06/2010

"~ Scale 1:20

Loggea By.  uw

SAMPLE DETAILS £ : e Y e
; et E; STRATA RECORD . - Checked By ,
S - Tavel -
Type Depth prane g - Descriglon Deplb  (MACD) Legons
From - Tom) kiry _ . p w7 .
MADE GROUND: Dark grey red brown sandy angular fine lo coarse '
- GRAVEL of ash, tiinker, glass, brick, cccasional metal, wood,
. glass bottles and plastic sheeting.
b osoh L
; P i
l & Beiween 1.00m to 2.00m: 3no. 1.50m long pieces of wood to I
- south face of excavation.
' D -150m .
8 . 200m -350m -
- S — 330
l Light brown sandy angular [iné to coarse tabutar GRAVEL of .
‘ - sandsiane.
I o - 3.50m, - '
e e . 370
End of Tral Pit at 3:70 m
Remarks and Water Observations - GL {m.AOD) Fig. No.
1} Excavalion stable -
2} No groundwater encourdered. .
3)Tr'sa?pi| backfiled wih arisings upon cemplation Easting: TP8
._North'ing:




“TPNo.  TP9
' . Sheet1of1.__|

C3934

sie: Dodworth Road, Bamstey "Contact N

] ' ~ TRIAL PIT RECORD

. ' .Cient: Bellway Homes Ltd . Dates:
l . 29/06/2010

“Method : JCB 3CX equipped with © B0m wice backhoe bucket

Scale 1:20

_ loaged By uw

STRATA RECORD Cresansy

" Level .
Descrplon . - Depth 1mADO_)  Lagend
- {m) i "

SAMPLE DETAILS

Type - ‘Depin Vang
. PResults
From - Toim} khl'm®

o
Groundwater ;
H

 MADE GROUND: Dark grey red brown sandy angular fine to coarse
- GRAVEL of ash, clinker. glass. brick, occasional metal, wood,
glass botlies and plastic sheeting.

o

errp gy

R e

§

- e i e — i — 300
) MADE GROUND: Dark gray angutar fine to coarse GRAVEL of ash, :
" clinker and coat {slight organic ogous),

o

t 3.20m -

i 7 . ' Endol Tral Piral 370 m T

\
)
l

B S S RS

Remarks and Water Observalions . 6L [m ADD) Fig. No.

1) Excavation stable, -
2) No groundwalsr encouniered. *East
. asting: TP9

2| Trial pit backfilledf wath aisings upon completion,
Northing:

r




| Lk TPNo.  TP10
| . JRIALPITRECORD - gpeeqon |
) - Sile : Dbdworth Roadl Barns!ey Conlract No: C3934 B
“Ciiént BéIIWay Homes Ltd . : ilDaies:
' oAy RPN A RO SR .—__._29_!021_2-0—19 ] ...__.._,.'_;,. ‘.
) - Method : JCB 30 equipped with 0 60m wdsbackhoebuckel S Scale 1:20

Logges By MW

SAMPLE DETAILS

Groungwalet

: Results . Descrolon ' * Depth  {mMAOD} : Legeny
j From - Toim) Wyt : : . C FID

. T MADE GROUND: Dark Qréy,éi'-ld red brown siightiy sahdy.siight_iy-
' - clayey angular COBBLES of brick.

) . MADE GROUND: Dark grey slightly sandy angular fine to coarse
D.50m : - GRAVEL of ash and clinker, Low to mecium angular brick cobble
‘ : - content. Occasional angular fine ta coarse GRAVEL of glass,

' ceramic and rare glass botlles.

STRATARECORD : Caeced By
Typa Depihy “ane
D
3]
2

; e e e - - 355
: . . Light brown slighlly sandy sfightty clayey angular tabular o+ 360 =
. GRAVEL of sandslone. ’ .. o

' End of Trial Pital 360 m T ST

emarks and Water Observations - GL{m AOD} Fig. No.

1} Excavat'on stabie. . -

2) Np groundwater encounlerad. FH .
3) Trial pit backflled wilh ansngs upon omplelion, Easting: . TP10

Northing:




,, TPNo.  TP11.
e e e Sheet1of1
Site - Dodworth Road, Barnsle - Conlract No
' y C3934
. _CIieni: Be”way HOIT!QS Ltd ' Dates:
29/06/2010
- Method ; JCB 3CX equipped with D60 wide backhoe bucket SCEIE 1 20
 SAMPLEDETALS o e
L % STRATA RECORD ChockedBy:
g : e
Type  Dan e g Desaripton Depih lmigﬁl
: From - Tntg!_ __kNJrn’ - R - < [m} Elm
MADE GROUND: Tarmac.
- e e e ar——— e e P e—immeee DD
; . MADE GROUND: Light grey slightly sandy angular fine 1o coarse
- GRAVEL of fimestone.
j ; . P . 030
l ! : . MADE GROUND: Brawn grey slightly sandy stighliy gravelly .
= angular COBBLES of brick and concrete.
H |
! ! T .
! E — i D60
| ! i MADE GROUND: Orange grey brown sandy gravelly CLAY. Low !
i r plasticity (field description). Low angutar brick and !
' ! concrete cobble content. Gravel is angular fine to coarse of i !
I : r concrete, brick and rare wood. ’ { !
: : !
I - e e i e it e ——————— 110
. SHiff light brown sandy gravelly CLAY. Low plasticity (field
- description). Gravel is angular labular fine 10 coarse of
l i sandsione.
- . - 340
) End of Trial Pit at-3.40 m
temarks and Waler Observations GL (m AQD) Fig. No.
1) Excavation stable, ; .
2) Na groundwat tesed, i
3} T:a?:i:‘:a;;ﬁ;da:gr:ﬁ:ngs upon complebon, Fasbng. TP1 1
Northing:




BOREHOLE RECORD BHNo. . RO1

Sheet 1 of 4

Siter Dodworth Road' Barns[ey Contract No:

“Client: Bellway Homes Ltd *~ ' . Datés!
e . - 30/06/2010 L
gthad: R;;rarycpamorebomgusmg'mmaigmusn Scale 1:50

STRATA RECORD © Onker JS

Descrigbon Deptn

...SAMPLEDETALS .

- . H — -"‘ -
O
(%)
o
o
=Y

Depth

Groundwaler 4
{(Casing)

£

g

_From - To (m). 4 IF)

- T T - ——RA—AEEEEOTJND Granular made ground including concrete -
: : and brick. B z

SCR (%

4
Q
[

. - - 0‘.
. - - 5
- - o
[ ; . i i
; Lo =1 o
1 : i : . o5
! : 1 3 - :
! ! 3 L i
: i r h :
{ i H 4 N
{ , | : ! !
+ i - )
[ ' r [
[ ' T Fe
r ! A S
: 4 ; ‘

.-

'y

i
L
o
L3

£
R

X
%

L4 Bl e e L LRI RE R P
- MADE GROUND: Suspected made ground - few flush
returns.

R I T

X
.
53

(D
<

|
el
qv’,o,o
5528

%]
*

ARG
0':
SN

'
[T
lale.

ol

!
th
o

<

3

{
s
()

—_———— P —— S — 590
: Brown [ grey SANDSTONE wilh sillstone bands. -6

Continuad next sheet : - . RH

temarks and Water Observalions T ?3!21(:;)4&00) Fig. No.

1. Gas mon:tonng well nstaled on complebon as shown,

- Easting:
T ROA1
Northing:

LRI I
(=
T




i . BH No.
BOREHOLE RECORD - BH RO1
_ Sheel 2 if 4
site: Dodworth Roa_d, Barnsley _ . Contract No:
'Ci'ent Bellway Homes Ltd '
e e e e e e SOF0B/2010 -]
Melhod Rowyopenholehonngusmgwatermslﬂush ’ Scale 150
SAMPLE DETAILS 5 _
z -2 - STRATA RECORD
= = o N €5,
ié : Fram - To tm) E ;51 é )] 'S Descrplron
T k......________*u_;___.,_ o é@m / grey SANDSTONE with sitstone bands., T

-t
=

R et S R b TN URTRE U RO S

) H - L t
. ; ' i r '
i . : 5 : _:
: ST i
t § r X .
i ; =32 —_—————————— e — o L 121200 1 12240
' ; . i i Grey MUDSTONE with occ.asmnal sillstone bands. ;; !
i T % :
I o -
-1 ’ 14
I - s
' . : P - 16
| ; : ._=
: T : L
e ) .
N _— e e e P ggia 11630
l : - COAL ) -
- - - A e e — 1830 11610
. N Grey MUDSTONE/SILTSTONE. C
: r =
' f e Lo
| < -
e Conlinued next sheet B . -

Remarks and Waler Observations . ?3'_—4[;“03\0[)) Fig. No.

1. Gas monitoring well inslaled on compiebon ag shawn, . Easﬁng'
- - RO
Northing:




BOREHOLE RECORD . BHNo. RO1
S : Sheet3 of4

TSiter Dodworth Road, Barnsley | ‘ .- coneetti C3934

Bellway Homes Ltd - Dates:
30/06/2010

: Chent.

' Memod Romopenmeebonngmgmrmsmm . Scale " 1: 50

e e e —ma SV S - U

l | . - Lugged By. JW Checked Br

SAMPLE DETAILS . Loogeat
STRATA RECORD . ol 08

'4-
Graur!dwnlof
{Casing}

. Descnphan ) . - Deplh Level l.egenﬂ well
- . . Cm - maoD) .

l'_'—,___f """"""" t " Gréy MUDSTONEISILTSTONE. -

'

1
Fa e

21

~
=

A e HLI N i o8

: . = - - 280 ] 260§
Grey SILTSTOME.

R

b

PR I AR RN o o

rn— s eh—eee————= 23700 HIOVO
Grey MUDSTONE wilh siltstone bands.

NI A I R S R RN LT EAETER I BE AT A A H B SR

24 T '

i 2 Yos

~ 2% o
- -
r -

f‘"!? i a7

' -2 ’ 28
N [

' - 28 r2
: . = <
j r Cont\nued nexl sheel :

: -GL {m AOD N
Rernarks and Water Observations . 134(;“0 ) . Fig.'No.

1. Gas montonng well astaled 0n COMPIRNON as shown. R Easting:

" Northing:




BOREHOLE RECORD -BHNo.  RO1

Sheetd ofd
“site: Dodworth Road Barnsley - Contrack No:

C3934 |

Cliept: Bellway Homes Ltd - Dates:
301062010

; Merhod Rozaryopmmlabonnguswgmlermstnush . Scale ’1 50
SAMPLE DETAILS ‘g = _ " teopeien vty .
7 7T T Ot g STRATA RECORD N Diter 8
Cepth bt p o N S ;:,‘ o —
Eorortom B8 & m o oy e v

=TT Grey MUDSTONE with siltslong bands.

o

n ! 3n

End qf B'oréh“o"l'e‘.é!éztﬂd m

R R o I B N B N bt el b B A

3 . . .

R R R T i et o R AU AT AU EEE R

1

BN RERLN

o
¥
T
¥

i
1
i
I .
I
I ;37 -_;3?
| ' i
-2 38
J
I ’:_‘39 ' . : ’ —-39 :

o GL{maAOD | . .
l Remarks and Water Observations 1-34("10 O . Fig. No.

1. Gas monlonng well nstaled on completon as showr. Easting:

" _ RO1

* Northing:




BOREHOLE RECORD -BHNo.  RO2

a Sheet 1 of 4
sie' Dodworth Road, Barnsley

" Confract No:

Clent: Bellway Homes Ltd O o

VS E o}

. Method:” Ratary openhale boring usinig wates st fush Scale 1-50
- —_— — e dm o ewaae mmercoalia m aas mnl e e e 4 eaema mme craRa e — ___‘,_,A.L;:;g.;.u .B;.”‘;;Nm:—a_l’;;é-;;;mﬂ“h

SAMPLE BETAILS -
R Dnller: 45

STRATA RECORD

. Descoption - Depth
Fi 2 - m)

ir T MaDE GROUND: Suspected made gm_l]ﬁ‘c'lﬁx_) fiush retums

N

Groundwalar
{Casing)

SCR (%
© ROD (%)

Level tegend " wen
___tmADDY, ; .

N obtained). '

-1 L -1
i i y :

S P
B - 3 0
i 1 r R Lz,
i -2 .
1l ' t [ 7 %_ .
: ' : : T

W

LT e ey e

DU T B T S TR
'

' e Teed
[ -
r -
.y -5
v
P -
N .
i . ~b -8
i . -
r .

% ~

.z - %
H - 2%
-8 -8 :::5.’:&
; %
p N o
s - Bedes-
- - . &é"‘:‘ N
- R s o e b s or s s e —  BE) 12470 200G
: Grey MUDSTONE, C
:_‘ ] T g

- , A B .. Conlinues nex sheet :

' GL {m AOD}

1. Gas moatdnng well nstated on compielion as shown

l Remarks and Water Observalions

133.20
Easting:

Northing:

Fig. No.

RO2




BOREHOLE RECORD

- BH No.

RO2

: Method Rﬂ‘ameﬁnhOIEbanrgLEmg%!er mlstﬂush

- _ — Sheet2 of4 |
,'%'S“Ef Dodworth Road, Barmsley " Contract No: ',934
C3
“Clent: Bellway Homes Ltd Détzsu:mefzmo

Scale

1:50

SAMPLE DETAILS N - gty W Crectodty |
’ FgF F T £S5 STRATA RECORD - Diller. 48
i, Desth g pes A N g 3 - . _—
i . o] = Descrpion Depth Leval
LR Fom-To tmy, = # € -y © - mADD) "‘egmd Wil
I ' . : - Grey MUDSTDNE e - " 1020 12300
’ z Brown SANDSTONE {slight Ioss of flush retums noted). R
l. ; L a on
; ; ; Sk i !
: L A A : :
| S o P
: ! i : : v C :
i i 1. : = L |
1 | i j [ E i
P | . ' -2 12 . .
! A Ed
i ; ————— Z 1260 12040 :
; T Grey MUDSTONE ¢some loss of flush indicating possible ‘;1 .
: : : fractured ground). o
l . . 1 W
l =15 _—
i ' - -
I ' - ; -8 Y :
' <
i 12 '.'—_ "”
Zg e g 30800 . 11520
: Grey 'MUDSTONE with siltstone bands (poor retums ;
___ nated) :
l T w L1
i : :
o - e ___Eonlinuad next shest : B
I GL(m AOD .
Remarks and Water Observations K 133(;:} ) Fig. No
l 1. Gas mondanng well istated on comptalion as shown. Easﬁng:
- RO2
- Northing:




‘.

(Casing)

Gepth T ]
h Fm Ta lm]

Desenption © 'Deptn Leved Legend well
| w00y

g JGroundwalor

i

TGR ('u.

5CR ("r.

RQD (%)
rd

¢

Grey MUDSTONE with smsione bands (poor retums
noted)

e

ey n g

: : —a ‘ - . ~2 2000 11220
: : . : .- ; Grey MUDSTONE (poos returns noted). : )

o . — : . BH No.
| ' BOREHOLE RECORD B RO2
: o : _Sheel Jofd
. ste: Dodworth Road, Barmsley ; Conlract No:
e 23934
“Ciient: Rellway Homes Ltd : Dates:

' e e e 0082000

. : ME!hod Rotaryqoenhdebonnguyngmlernstﬁusb : Scale 1: 50
SAMPLE-DETAILS“ sl T ety T oeoeony

- e STRATA RECORD  Onller 5 :

e R e R ek T

e e

- 24 -
:_25 =25
—-28 . - 26

I L

- 27 T

P . 29

T Continued next sheet

- GL (m AQD . .
Remarks and Water Observations . : 133_[20 ) ) Flgr. No.

1. Gas menitoning wall nstatsd on cxam;clelm as shawn, Easting:

Narthing:




' SAMPLE DETA!L % = i
' ETF TR 48 STRATA RECORD e 35
g . o g & é "o S Descpti i DeNh .....
; ' seaption
»\% From - To |mi = & € -(Eli _\:—".7-__7— - ) .
: Grey MUDSTONE {poor retwms noted). :
'.l | Z E
P I ~31 L
u' ; : ; ‘ :
: ; : h .: .
: ' i 32 L
l ! [ - ! :
' \ : :
I A ki -
l . e 21 3000
: End of Borehole at 33.00m - ;
l N -
I —% .
—w Za
I e o
I c® »— EE

" BH No.

RO2

BOREHOLE RECORD
L _ Sheeld of 4
sie: Dodworth Road, Barnsley + Gontract No:
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Ground Gas and Groundwater Monitoring Record Sheet
JOB DETAILS: ’ i
Ciient: Bellway Homes Job Ne: Cag34
Site: Dodwonh Road, Bamsley- Visit No: 1 of 24 over 12 months
Date: 15/07/2010 Operator; TC Project Manager: DCB
GAS CONCENTRATIONS - YOLATILES - FLOW DATA L - WELL AND WATER DATA . T Commenis
: Procuct ) . .. : ' ; ;
Moniloring Polnl ":::Cf\,';" W%LEL cafﬂ?:ﬂ?"“ Cmﬂmmm mm‘:’f&"‘m‘ Oxygen (%A} ”8:1‘1‘]‘" tickness | Fowra L :::‘:l' Depth of) RS yvaigrsgyel] Respense Zons N
{mm} borshole | loscuatse | imogd | ™M™ | macsy | ImAOD)
Pesk, 1Steady] Peak |Sisady] Peak [ Sieagyl Peak | Steady | Peak | Steagy| min. |Steady Peak | Sleady | Pravsuss (Pa) {secs)
RO 1 Np| wo| wo| mol B2 BRl N MOl  ND}  NB[  1ia 1in ND -6.2) 0.2 | 395 992
RO 2 NDl np| mp| wo|  cal  Cos[  wD Nl nDl npf 203 209 ND usl 058 2| 14.37] 159
RO?7 1 wnol nND| Np| KDl 0Bl 08| WD NO|  nND|  ND 19 15 ND 0.8 0.5 7.53] .8
RO 4 T .
ROS 9.9
RO 8 10.1
Max . 9 0 o o 82 B2 0| [ 0 0] 208] 203 0 of 08 05 0 51' 1437 139|. 9 0.00
Min 0 o0 o, o4 04 0| 0 0 o mab w3l o o p2| -0z o - 2f 398 gl = o 0.00)
GV (Uhry o | 0.0492 i
METEQROLOGICAL AND SITE INFORMATION: [Select correc! box wilh X or enler dala. as applicatie) . ’
State of ground: . Dry Moist X_|wet Snow [ IFrazen
Wind: : Calm Light X_ |Moderate Strong '
Cloud cover: , None Slight Cloudy X__|Overcasl
Preciptation: None X _|8hght Modgerale Heavy
Baromeltrc prassure {mbaf): 982|Before 982|Aftar
Pressure trend: Falling [ X" ]steaay Rising
" Alt Temperature (Deg. C): 20| Balore 20| After
INSTRUMENTATION TECHNICAL SPECIFICATIONS: i
Ground gas meter: LMSx Multigas Analyser ' i
Gas concentration: - CH, ND CC, [ND O, 21.20%
Gas Range: CH, 0-100% CO, 0-100% 0; 0-25%
Gas Flow range: -10CUI: ta +300Wr
Differantial Pressure: -0.10mbar to +0.80mbar -
Date of last callbration: 01/07/2010 ‘

Dete of next callbration: - !

PID: - Phocheck, 3000 |
Calbrated range:  0-100ppm l
Calibration gas:  Isobutylene '
Response time: 0.1 ]
Agcuracy: plus/minus 5% displayed Reading I
Date of last calibration: 01/07/2010 i
Date of next callbralion: ]
r
!
1
|

Page 1 of- 12




Ground Gas and Groundwater Monitoring Record Sheet

JOB DETAILS; :
Client: Bellway Homes Job No: C3934
Site: Dodwerth Road, Barnsley. Vislt No: 2 of 24 over 12 months
Cate: : 26/07/2010 Operator:  TC Project Manager: .DCB
GAS CONCENTRATIONS 'VYOLATILES FLOW DATA L " WELL AND WATER DATA © 7 Commenls -
Forice i Product 1 ‘ ' C .
Mathane - Carbon doxite | Carbon monoxide|  Hydrogen PID Peak 3 Avater Raoguaed R
Morltoring Polnt | iy BLEL vy v | sulptic vy | IR | gy ) s} PO | yporong | it | et {05 oy | Waterigvl) Responss Zone .
: . : . borghole |- toequalse | {mbgl) . m) ' {mAGD) ,
Peak |Sieady| Peak [Sleady] Peak | Steady| Peak | Sieady | Peah | Steady| Mn. |[Sieacy Penk | Steady ] Pressure (Fa) {secs) ‘L !
RO 1 -~ no| wnp] ND[  ND 7.3 7.3 ND. ND ND no| 107 107 ND)| ND ND 3.93
RO B " np| Npf ND| ND 0.1]- ot ND ND ND ND 20 20 ND| 0.1 0.1 2 14.97|
AoV wol wnol w0] wD 0.1 D1 ND WD ND RD| Y99} 199 HD D2l -0 14
RO 4 wol wnpl NRp wNof 03] 03] ND ND| ND|  ND| 9.8 19.8 ND BRI 2 5.56
AO 5 wol wo| sol wo| el 7l wo|  wo| ap| wol ]l 2.7 No| N | 74
RQ B No[  wb| ND| ND 0.8 0.7 ND NO ND ND| 188 20f 1.5 02 .02 o e
Max 0 0 D 0 7.4 74 0 0 0 ] 20 20 2.7 of 01 0.1 0 2| 1497 0 D .00}
Min ol o o o o1 s 0 o of o oz o7 " 1 o -1l o 2] 30 al. o 0.00
GSV {Ihr) 0 0.0074 .
.METEORGLDGICAL AND SITE INFORMATION: {Seleci correct box with X of enier data. 45 applicabie)
Stale of ground: Dry Moist X jwet Snow [ Frozen
Wind: X |Calm Light ' Modardle Strong
Cloud cover: . None Slight Cloudy : X |Overcast
Preciptatlon; . Nane X |Slight Moderals Heavy
Barometric pressura (mbar); g89|Before 9a9iAfter
- Pressure frend: Falilng X ]steady Rising
Alr Temperature {Deg. C}: 19|Belore 19]ARer
INSTRUMENTATION TECHNICAL SPECIFICATIONS: . ’ .
Ground gas meter: GA2000 .- . ‘
Gas concentration: CH, ND CO, ND [»} 20.20%
Gas Range: CH, 0-100% €COp 0-100% O,  0-25%
Gas Flow rangs; «100l/nr to +300Uhr i
Citterentlal Pressure: -0.10mbarto +0.80mbar
Date of last calibration: Q10772010
Date of next calibratlon: '
PID: Phocheck 3000
Calbrated range: 0-100ppm
Calibration gas:  Isobuivlene
Response time:  0.1s
ACCUrACY: plusiminus 5% displayed Reading
Date of las! calibration: 01/07/2010
Date of next calibration:
Page 2 of 12
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APPENDIX V

Data from Landmark Report



STATUTORY SOURCES OF INFORMATION
Information from the Landmark Information Group Ltd has been summarised in the Table

below. The site sensitivity map and full copy of the Envirocheck data is available on

request.
Distance from an Approximate Central Point on Site*
. 501 to
. . On Oto 251 to
Agency & Hydrological . 1000m (*up
250 o
Site m 500m to 2000m)
Contammated Land Reglster Entrles and Notlces
Enfo cement and Prohibition Notlces 1 .
Integrated Pollution Controls . B
Integrated Pollutlon Preventson and Co
I K

rest surface Water Feature

qu_ utien lnc:dents to Controfled Waters N T e e 7
Prosecutlons Relatmg to Authonse_d Processes B o N

ting to Controlled Waters | e
Regmtered Radloactlve Substances e __ 1w
Rwe_r“dua!rty ) 7” ) o N
_River Quality Blolcgy Samphng Pomts R L o o

Rlver Quality, Chemlstry Sampllng Pomts
Substantiated Pollution lnudent Register

Water Abstractuons
_'y\@ter__lndustry Act Referra_l__s_w ,

‘Groundwater, Vutnera bility

—_— Or Sea W U S
Ftoodlng from Rwers or Sea with Defences

Areas Benefltmg from F Ftood Defences
Flood Water.Starage Areas .

“Fiood Defences T
.‘ On Ote | 251to 501 to
Waste site | 250m | soom | 000m(*up
t0-2000m)
- BGS Recorded Landfill Sites o I T . T T
Integrated Poliutlon Contro1 Reg|stered Waste Srtes ) N T S P A I B
“Local Authority Recorded Landfil ites [.f]ijf_f_'.j'_fff;fff'""fﬁﬁ '_'_'_'_' fff.ffj_f. SRS NS T
_Registeréd Landfill Sites — e
_Registered \ Waste Transfef Sltes ! (T T T N R
Registered Waste Treatment or DlSpOSB‘ Sites 2
501 to
On 0t 251to
Hazardous Substances site 250:1 £00m 1000m (*up
‘ to 2000m)
_Lontrol'of Major Accident Hazards Sites (COMAH) | b Ll
_Explosive Sites B L i B )
No tification of Installations Hand!mg Hazardous Subs L e




wardell

armstrong

(NIHHS)
Planning Hazardous Substance Consents
Planning Hazardous Substance Enforcements

Geological SO n 2{;;0 Zsf'aloto 10;3:1t(2up
e i ™ | t02000m)
Brine Compensation Areas ‘ . n/a ~_n/a ~nfa_
Coal Mining Affected Areas Yes | nfa_| n/a L .
Mining Stability Yes nfa_ | n/a nfa
Natural and Mining Cavities _ _ A ML
Potential for Collapsible Ground Stability Hazards n/a n/a
Potential for Compressible Ground Stability Hazards Yes Yes n/a n/a
Potential for Ground Dissolution Stability Hazards nfa | n/a
Potential for Landslide Ground Stability Hazards Yes Yes nfa nfa
Potential for Running Sand Ground Stability Hazards Yes Yes nfa | nfa
Potential for Shrinking or Swelling Clay Ground Stability nfa | n/a
Yes Yes
Hazards "
Radon Affected Areas Yes n/a nfa | n/a
Radon Protection Measures n/a n/a n/a
Shallow Mining Hazards n/a n/a
501to
Industrial Land Use :i}t'; 22;:1 252;:: 1000m (*up
to 2000m)
Contemporary Trade Directory Entries 2 14 15 73
Fuel Station Entries 3 1
501 to
Sensitive Land Use gtr; 2‘;5:1 15016:: 1000m (*up
to 2000m)
Areas of Adopted Green Belt 1
Areas of Unadopted Green Belt
Areas of Outstanding Natural Beauty
Environmentally Sensitive Areas
Forest Parks
Local Nature Reserves
Marine Nature Reserves
National Nature Reserves
National Parks |
National Sensitive Areas
Nitrate Vulnerable Zones 1 1

RAMSAR Sites

Sites of Special Scientific Interest
Spec‘qal Areas of Conservation
Special Protection Areas

*The distances recorded are approximate and measured from the site boundary.

** Where ‘Yes' and ‘No’ are referred to this indicates the presence or absence of data and does not imply a potential risk

or hazard.
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Thorncliffe Park Estate
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Sheffield
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BR211 Radon Report:

Advisory report on the requirement for radon protective measures in new buildings and
extensions.

Report Id: GR_201538/1

Client reference: SH10615
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MNATURAL ENVIRONMENT RESEARCH COUNCIL

Location and extent of site

This report describes a site located at National Grid Reference 433050, 406390.
Note that for sites of irregular shape, this point may lie outside the site boundary.
Where the client has submitted a site plan the assessment will be based on the area
given.
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GeologcaiSurvey GeoREpalits

BR211 Radon Report

This is an advisory report on the requirement for radon protective measures in new
buildings and extensions.

Requirement for radon protective measures

The determination below follows advice in BR211 Radon: Guidance on protective
measures for new buildings (2007 edition), which also provides guidance on what to
do if the result indicates that protective measures are required.

NO RADON PROTECTIVE MEASURES ARE REQUIRED FOR THE REPORT
AREA.

The BGS is not able to provide advice on the technical specifications of 'basic' and
full' radon protective measures. This information is detailed in BRE Report BR211
:Radon: Protective measures for new buildings which may be purchased from
brebookshop.com. BR211 offers guidance on the technical solutions that are
required to satisfy Building Regulations requirements. Summary guidance is
available on the web at: http://www.bre.co.uk/radon/protect.html.

If you require further information or guidance, you should contact your local authority
building control officer or approved inspector.

Contact 020 7944 5758 or Email: partsac.br@communities.gsi.gov.uk for advice on
the interpretation of guidance contained in BRE Report BR211 (2007).

Date: 12 October 2010 Page: 3 of 8
© NERC, 2010. All rights reserved. BGS Report No: GR_201538/1
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What is radon ?

" Radon is a naturally occurring radioactive gas, which is'produced by the radioactive

decay of radium which, in turn, is derived from the radioactive decay of uranium.
Uranium is found in small quantities in all soils-and rocks, although the amount varies
from place to place. Radon released from rocks and soils is.quickly diluted in the
atmosphere. Concentrations in the open air are normally very low and do not present
a hazard. Radon that enters enclosed spaces:such as some buildings (particularly
basements); caves, mines,-and tunnels may reach high concentrations in some
circumstances: The construction method and degree of ventilation will influence
radon levels in individual buildings. A person's exposure to radon will also vary
according to how particuiar buildings and spaces are used.

Inhalation of the radioactive decay products of radon gas increases the chance of
developing lung cancer. If individuals are exposed.to high concentrations for significant
periods of time, there may be cause for concern. In order to limit the risk to individuals,
the Government has adopted an Action Level for radon in homes of 200 becquerels per
cubic metre (Bq m™). The Government advises householders that, where the radon
level exceeds the Action Level, measures should be taken to reduce the concentration.

Radon in workplaces

The lonising Radiation Regulations, 1999, require employers to take action when radon
is present above a defined level in the workplace. Advice may be obtained from your
local Health and Safety Executive Area Office or the Environmental Health Department
of your local authority: The BRE publishes a guide (BR293): Radon in the workplace.
BRE publications may be obtained from The BRE Bookshop, | H S Technical Indexes
Ltd.; Willoughby Road, Bracknell, Betkshire RG12 8DW. Tel: 01344 404407, Fax;
01344 714440, website: www.brebookshop.com

Date: 12 October 2010 Page: 4 of 8
® NERC, 2010. All rights reserved. BGS Report No: GR_201538/1
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Radon in existing buildings

Useful information is given in the following free publications which can be obtained by
writing to:

Radon Studies, Radiation Protection Division, Health Protection Agency, Chilton,
Didcot, Oxfordshire OX11 ORQ

Radon - A Householder's Guide

Radon - You Can Test for it

Radon - A Guide for Homebuyers and Sellers

Radon - A Guide to Reducing Levels in Your Home

Information in the booklets is also available on the DEFRA website at:
http://www.defra.gov.uk/environment/radioactivity/background/radon.htm

Householders are recommended to follow advice in Radon - a householder’s guide.
The guide outlines simple solutions for dealing with the radon problem depending on
whether or not the home has been tested for radon. In radon affected homes, the
problem of radon can usually be tackled with simple, effective and relatively inexpensive
measures. These measures are comparable in cost to work such as damp-proofing and
timber treatment. You can get practical advice about construction work to reduce radon
levels from the Building Control Officer at your local council.

Is this property in a radon affected area - YES

The answer to the standard enquiry on house purchase known as CON29 Standard
Enquiry of Local Authority 3.13 Radon Gas: Location of the Property in a radon
Affected Area is YES this property is in a Radon Affected Area as defined by the
Health Protection Agency (HPA).

The estimated probability of the property being above the Action Level for radon is:
1-3%.

In addition to the search area, the radon data includes a 75 metre zone around the
site to allow for uncertainties in location data and geological line work.

The result informs you of the estimated probability that this particular property is
above the Action Level for radon. This does not necessarily mean there is a radon
problem in the property. The only way to determine whether it is above or below the
Action Level is to carry out a radon measurement within the existing property.

Radon Affected Areas are designated by the HPA. They advise that radon gas
should be measured in all properties within Radon Affected Areas.

Date: 12 October 2010 Page: 5 of 8
© NERC, 2010. All rights reserved. BGS Report No: GR_201538/1
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If you are buying a currently occupied property in a Radon Affected Area you should
ask the present owner whether radon levels have been measured in the property. If
they have, ask whether the results were above the Radon Action Level and if so
whether remedial measures were installed, radon levels were retested, and the that
the results of re-testing confirmed the effectiveness of the measures,

For further information, advice about radon, its health risks and details of how to
order the radon test, please contact the HPA Radon Helpline on 01235 822622 or go
online at www.ukradon.org or write to Radon. Studies at the Health Protection
Agency, address above. You can abtain an information pack from the HPA free
Radon answer phone on 0800 614523,

Date; 12 October 2010 Page: 6of 8 )
@ NERC, 2010. All rights reservad. BGS Report No; GR_201538/1
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Contact Details

Keyworth (KW) Office
British Geological Survey
Kingsley Dunham Centre
Keyworth

Nottingham

NG12 5GG

Tel: 0115 9363143

Fax: 0115 9363276

Email: enquiries@bgs.ac.uk

Wallingford (WL) Office
British Geological Survey
Maclean Building
Wallingford

Oxford

0X10 8BB

Tel: 01491 838800

Fax: 01491 692345

Email: hydroeng@bgs.ac.uk

Murchison House (MH) Office
British Geological Survey
Murchison House

West Mains Road

Edinburgh

EHS 3LA

Tel: 0131650 0282

Fax: 0131 650 0252

Email: enquiry@hgs.ac.uk

Date: 12 October 2010
® NERC, 2010. All rights reserved.
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British

Geological Survey GEOREPONES

NATURAL ENYIROMMENT RESEARCH COUNCIL

Terms and Conditions

General Terms & Conditions

This Report is supplied in accordance with the GeoReports Terms & Conditions available on the BGS website at
www bgs ac.uk/georeports and also available from the BGS Central Enquiries Desk at the above address.

Important notes about this Report

e The data, information and related records supplied in this Report by BGS can only be indicative and should not
be taken as a substitute for specialist interpretations, professional advice and/or detailed site investigations.
You must seek professional advice before making technical interpretations on the basis of the materials
provided.

*  Geological observations and interpretations are made according to the prevailing understanding of the subject at
the time. The quality of such observations and interpretations may be affected by the availability of new data, by
subsequent advances in knowledge, improved methods of interpretation, and better access to sampling
locations.

* Raw data may have been transcribed from analogue to digital format, or may have been acquired by means of
automated measuring technigues. Although such processes are subjected to quality control to ensure reliability
where possible, some raw data may have been processed without human intervention and may in consequence
contain undetected errors.

* Detail, which is clearly defined and accurately depicted on large-scale maps, may be lost when small-scale
maps are derived from them.

e Although samples and records are maintained with all reasonable care, there may be some deterioration in the
long term.

*  The most appropriate techniques for copying original records are used, but there may be some loss of detail and
dimensional distortion when such records are copied.

. Data may be compiled from the disparate sources of information at BGS's disposal, including material donated
to BGS by third parties, and may not originally have been subject to any verification or other quality control
process.

« Data, information and related records, which have been donated to BGS, have been produced for a specific
purpose, and that may affect the type and completeness of the data recorded and any interpretation. The
nature and purpose of data collection, and the age of the resultant material may render it unsuitable for certain
applications/uses. You must verify the suitability of the material for your intended usage.

» |f a report or other output is produced for you on the basis of data you have provided to BGS, or your own data
input into a BGS system, please do not rely on it as a source of information about other areas or geological
features, as the repart may omit important details.

*  The topography shown on any map extracts is based on the latest OS mapping and is not necessarily the same
as that used in the original compilation of the BGS geological map, and to which the geological linework
available at that time was fitted.

* Note that for some sites, the latest available records may be quite historical in nature, and while every effort is
made to place the analysis in a modem geological context, it is possible in some cases that the detailed geology
at a site may differ from that described.

Copyright:

Copyright in materials derived from the British Geological Survey's work, is owned by the Natural Environment
Research Council (NERC) and/ or the authority that commissioned the work. You may not copy or adapt this
publication, or provide it to a third party, without first obtaining NERC's permission, but if you are a consuliant
providing advice to your own client you may incorporate it unaltered into your report without further permission,
provided you give a full acknowledgement of the source. Please contact the BGS Copyright Manager, British
Geological Survey, Kingsley Dunham Centre, Keyworth, Nottingham NG12 5GG. Telephone: 0115 936 3100.

© NERC 2010 All rights reserved.

This product includes mapping data licensed from the Ordnance Survey® with the permission of the
Controller of Her Majesty's Stationery Office. © Crown Copyright 2010. All rights reserved. Licence number
100037272

we,.. OBk

Report issued by

BGS Enquiry Service
Date: 12 October 2010 Page: 8 of 8
© NERC, 2010. All rights reserved. BGS Report No: GR_201538/1
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Coal Authority Report



The Coal
Authority

1ssued by:

The Coal Authority, Mining Reports Office, 200 Lichfield Lane, Berry Hill, Mansfield, Nottinghamshire NG18 4RG

ON-Line Service: www groundstability.com - Phone: 0845 762 6848 - DX 716176 MANSFIELD 5

Person dealing with this matter:

Darren Moody

CUSTOMER SERV|CES QOur reference: 00056126-10
LANDMARK INFORMATION GROUP . LIMITED, Your reference: 33371863
ABBEY COURT UNIT 5/7, Electronic Ref: EME_00015086910006. 005
EAGLE WAY, o RRUID: 005.00015086910006
SQWTON INDU STRIAL ESTATE, Date of your enguiry: ' 10 December 2010
EXETER, Date we received your enquiry: 10 December 2010
‘DEVON, Date of issue: 15.December 2010
EX2 7HY ) ' T
L This report'is for the property described in the address below and the attached plan.

Non-Residential Coal and Brine Report.
Site At, Dodworth Road, Barnsley, South Yorkshire

This report is based on and limited 1o the records held by, the Coal Authority, and the Cheshire Brine

Subsidence Compensation Board's records, at the time we answer the search.

Coal mining Yes

Brine Compensation Districl No

Information from the Coal Authority
Underground Coal Mining

Past

The property is in the likely zone of influence from warkings'in 8-seams of coal at shallow to 370m

depth, and last worked in 1978,

Present

The property is not-in the likely.zone of influence of any present underground coal workings.

Future

‘The property is not'in an area for which the Coal Authority is determining whether to grant a licence fo

remove coal using uhderground methods.

The property is not in an area for which a licence has'been granted to remove coal using underground

methods.

Alf rights reserved. You must not repraduce, store or transmit any part of this gogument unless you have our written permission.

@ The Coal Authority

CON22M Non-Residential  00056126-10 Page10of8 Printed: 15 Gec 2010
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The property is not in-an area that is likely to be affected at the surface from any planned future
workings..
‘However reserves of coal exist in the local area which_could be worked at some time in the future.

No notice of the risk of the land being affected by subsidence has been given under section 46 of the
Coal Mining Subsidence Act 1991.

Mine entries

Within, or within 20 metres of, the boundary of the property there are 2 mine entries, the approximate
positions of which are shown on the attached plan.

There is no record of what steps, if any, have been taken to treat the mine entries.
Records may be incomplete. Consequently, there' may exist in-the local area mine entries of which the
Coal Authority has no knowledge.

Coal-mining geology
The Authority is not aware of any evidence of damage arising due to geological faults or other lines of
weakness that have been affected by coal mining.

Opencast Coal Mining

Past
The property is not within the boundary of an opencast site from which coal has been removed by
opencast methods.

Present
The property does not lie within 200 metres of the boundary of an opencast site from which coal is
being removed by opencast methods.

Future

‘The property is not within 800 metres of the boundary of an opencast site for which the Coal Authority
is determining whether to grant a licence to remove coal by opencast methods.

coal by opencast methods has been granted.
Coal-mining subsidence

The Coal Authority has not received a damage notice or claim for the property since 1 January 1984,
There is no current Stop Notice delaying the start of remedial works or repairs to the property.

The Authorfty is not aware of any request having been made to carry out preventive works before coal
is worked under section 33 of the Coal Mining Subsidence Act 1991,

Mine gas
There is no record of a mine gas emission requifing action' by the Coal Authority within the boundary of
the property.

Hazards related to coal mining

The property has not-been-subject to remedial works, by or on.behalf of the Authority, under its
Emergency Surface Hazard Call Out procedures.

Withdrawal of Support
The property is in an area for which & notice of entitlement to withdraw support was published in 1950.

© The Toal Authority
CON29M Non-Residential  00056126-10 Page Z2of 6 Printed: 15 Dec 2010
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The property is not in an area for which a notice has been given under section 41 of the Coal Industry
Act 1994, revoking the entitlement to withdraw support.

Working Facilities Orders

The property is not in an area for which an Order has been made under the provisions of the Mines
{Working Facilities and Support) Acts 1923 and 1966 or any statutory modification or amendment
thereof.

Payments to Owners of Former Copyhold Land

The property is not in an area for which a relevant notice has been published under the Coal Industry
Act 1975/Coal Industry Act 1994,

Comments on Coal Authority information

in view of the mining circumstances a prudent developer would seek appropriate technical advice
before any works are undertaken.

Therefore if development proposals are being considered, technical advice relating to both the
investigation of coal and former coal mines and their treatment should be obtained before beginning
work on site. All proposals should apply good engineering practice developed for mining areas. No
development should be undertaken that intersects, disturbs or interferes with any coal or mines of coal
without the permission of the Coal Authority. Developers should be aware that the investigation of coal
seams/ former mines of coal may have the potential to generate and/or displace underground gases
and these risks both under and adjacent to the development should be fuily considered in developing
any proposals. The need for effective measures to prevent gases entering into public properties either
during investigation or after development also needs to be assessed and properly addressed. This is
necessary due to the public safety implications of any development in these circumstances.

The attached plan shows the approximate location of the disused mine entry/entries referred to in this
report. For reasons of clarity, mine entry symbols may not be drawn to the same scale as the plan.
Property owners have the benefit of statutory protection (under the Coal Mining Subsidence act 1991*).
This contains provision for the making good, to the reasonable satisfaction of the owner, of physical
damage from disused coal mine workings including disused coal mine entries. A leaflet setting out the
rights and the obligations of either the Coal Authority or other responsible persons under the 1991 Act
can be obtained by telephoning 0845 762 6848 or online at www.coal.gov.uk/services/subsidence,

If you wish to discuss the relevance of any of the information contained in this report you should seek
the advice of a qualified mining engineer or surveyor. |f you or your adviser wish to examine the source
plans from which the information has been taken these are normally available at our Mansfield office,
free of charge, by prior appointment, telephone 01623 637233, Should yous or your adviser wish to
carry out any physical investigations that may enter, disturb or interfere with any disused mine entry the
prior permission of the owner must be sought. For coal mine entries the owner will normally be the
Coal Authority.

The Coal Authoerity, regardless of responsibility and'in conjunction with other public bodies, provide an
emergency call out facility in coalfield areas to assess the public safety implications of mining features
(including disused mine entries). Our emergency telephone number at all times is 01623 646333,

*Note, this Act does not apply where coal was worked or gotten by virtue of the grant of a gale in the
Forest of Dean, or any other part of the Hundred of St. Briavels in the county of Gloucester.

Information from the Cheshire Brine Subsidence Compensation Board
The property lies outside the Cheshire Brine Compensation District.

© The Coal Authority
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Additional remarks

This report is prepared in accordance with the Law Society's Guidance Notes 2006, the User Guide
2006 and the Coal Authority and Cheshire Brine Board's Terms and.Conditions 2006. The report is
compliant with Home Information Pack requirements.

The, Coal Authority owns the copyright in this report. The information we have used to write this report
is protected by our database right. All rights are reserved and unauthorised use is prohibited. If we
provide a report for you -this does not mean that copyright and any other rights will pass to you.
However, you can use the report for your own purposes.

© The Coal Autharity”
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Location map

Approximate
position
of property

Enquiry boundary

These maps are reproduced from Ordnance Survey material
with the permission of Ordnance Survey on behalf of the
Controller of Her Majesty’s Stationery Office. © Crown
copyright. Unauthorised reproduction infringes Crown
copyright and may lead to prosecution or civil proceedings.
The Coal Autherity. Licence number: 100020315. [2006]

Key

Approximate position of enquiry boundary shown

Disused Adit or Mineshaft
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APPENDIX VIII

Additional Mining Data
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List of Land Uses and Associated Chemicals of Potential Concern
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APPENDIX X
Borehole Logs




Site Borehole
Polar Ford Extension Site oo
olar Fol ension
BH1
Boring Method Casing Diameter Ground Level (mOD)| Client Job
. Number
Cable Percussion Bellway Homes Ltd. SH10753
Location Dates Engineer Sheet
04/08/2011
See Drawing SH10753-002 M Kelly 11
pth %ulng ater Level Depth &
m Sample / Tests th th Field Records mé& Description Legend & | Instr
| samw wel | B BB | e p saond §
£ (0.20) | Tarmac.
E (g-gg, MADE GROUND: Loose greyish brown sandy
0.40 D1 E 040 "lgravel of limestone aggregate. &
0.50-0.95 SPT(C) N=12 2113234 = :
0.50-0.95 C =~ MADE GROUND: Loose black very gravelly sand.
0.50-1.20 B2 = Gravel of ash, brick, clinker, ceramic and bottle
E fragments with sandstone from 3.85m,
150-185 | SPT(C)N=9 112322 = :
1.50-1.95 c = b
= Sty
— i
2.10 D3 = AL
=0 08 = (4.00) {‘? :
2.50-2.95 SPT N=15 22/4533 == "
2.50-2.95 S5 E
2.50-3.50 B6 I
350-395 | SPTN=50 1.4/5,8,37 =
3.50-3.85 s7 =
4.40 D8 = 440 — . s
450-4.80 U 100 blows :_— (c;_;?’%) Stiff orange brown mottled light grey CLAY. Beodll
4.80-525 | SPTN=43 5,7/8,10,11,14 s " | stiff greyish brown slightly gravelly CLAY.
4.80-5.25 s9 E_ Gravel of mudstone and coal fragments.
4 80-5.80 B10 E
= (1.70)
5.80-6.25 SPT N=50 8.8/9,15215 ::
5.80-6.20 SN = [
- ]
6.40 D12 i 6.40
6.50-895 | SPTN=37 7.7/8.8.10,11 E Weak grey weathered MUDSTONE.
6.50-6.95 S13 -
7.50 D14 E: (2.35)
8.50-8.95 SPT N=50 16,9/39,11 ":__
8.50-B.75 S15 e 8.75
:_— Complete at 8.75m
=
Remarks Scale ed
(approx) b‘;“
1:50 M Kelly
Figure No.
SH10753.BH1

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved




P Site Borehole
@ w4 rdeu Polar Ford Extension Site Mawiior
BH2
Boring Method Casing Diameter Ground Level (mOD)| Client Job
y Number
Cable Percussion Bellway Homes Ltd. SH10753
Location Dates Engineer Sheet
_ 04/08/2011-
See Drawing SH10753-002 05/08/2041 M Kelly mn
pth %aralng Elanr Level Depth J %
m Sample / Test: th h Field Records mO| Descri| K]
D( ) mple / Tests rg) rrg} ( ) (Thigmess) escription Legen 3
- (0.05) STy
= 0.05 '] Tarmac. “amney
= (0.15) || Concrete.
E 020
0.45 D1 E  (0.25) || MADE GROUND: Loose greyish brown sandy gravel of
0.50-0.95 SPT N=9 1213222 - 0.45 || limestone aggregate.
0.50-0.95 S2 =
B MADE GROUND: Loose black very gravelly sand.
1.00-2.00 B3 E Gravel of ash, brick, clinker, ceramic and bottle fragments
— with sandstone from 3.85m.
1.50-1,95 | SPTN=9 2112124 =
1.50-1.95 sS4 E
2.50-2.95 SPT N=6 131113 =4
2.50-2.95 S5 E
3.00-4.00 B6 :__‘
= (595)
3.50-3.95 SPT N=12 123234 b
3.50-3.95 s7 E
4.50-4.95 SPT N=9 1AR2:83 E
4.50-4.95 S8 =
500-6.00 | B9 E
550-595 | SPTN=14 2113245 E
5.50-5.95 S10 =
E :
:: b
6.40 D11 5 6.40 — : : S
= (0.40) Firm greyish brown silty CLAY. ___-
6.70-7.15 SPT N=24 34/566.7 = 6.80
6.70-7.15 S$12 = Firm-Stiff orange brown mottled light grey CLAY. =t |
= (080) ==l
E 7.0 —
7.60 D13 = Weak grey weathered MUDSTONE with traces of coal and
7.70-8.15 SPT N=46 5,8/9,11,12,14 = silty clay.
7.70-8.15 S14 = (0.70)
8.30 D15 = 830
=4 Medium Strong grey brown MUDSTONE.
8.50-8.95 SPT N=50 10,14/18,21,11 e
8.50-8.82 S16 ey
= (1.20)
9.20-965 | SPTN=50 16,923.25.2 E
9.20 D17 E 9,50
9.20-9.50 S18 e .
:: Complete at 9.50m
Remarks l Scal d
tnp%'r&) bgw'
1:50 M Kelly

Figure No.
SH10753.BH2

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved




ardell

fmstrong

APPENDIX XI
Trial Pit Logs




TRIAL PIT RECORD

Excavator:
Zaxis 30

Project:

Polar Ford Extension Site

Job No:
SH10753

Weather: Warm, overca

st with showers.

Trial Pit:
TP301

Grid Ref:

Logged By: M Kelly

Remarks:

Date:

04/08/2011

RS
0%

TATAVATSATATATATATAT AT A" AT ATAT AT ST A AT AT AT AN
VPV V.V V.V V.V VPPV V. V.V VOV VWOV —@

DR
S8,
Tl
0% %
IRKS EXRX
S e

3558
S0

R
99 9.9.9.9,
000.00:0:

@

<

STRATA

SAMPLES TESTS

Depth (m) | Thickness
(m)

No.

Description

Depth| Type | Chemical /
(m) Geotechnical

l
0.00-0.10 0.10

0.10-0.20 0.10

0.20-2.90 2.70

MADE GROUND: Loose grey sandy gravel
of brick, limestone aggregate and pebbles.

MADE GROUND: Stiff red sandy gravelly
clay. Gravel of brick.

MADE GROUND: Loose black very sandy
gravel of ash, brick, ceramic and bottle
fragments, shale, clinker and rare slag.

0.5 | D | Soil MAXI SVOC,
UKCWG, VOC,
Asbestos, TOC.
1.8 D | Soil MIDI PAH,
Soluble Sulphate (2:1).




TRIAL PIT RECORD
Excavator: Project: Job No:
Zaxis 30 Polar Ford Extension Site SH10753
Weather: Warm, overcast with showers. Trial Pit:
TP302
Grid Ref: Remarks:
Date:
Logged By: M Kelly 04/08/2011
0.9
STRATA SAMPLES TESTS
Depth (m) |Thickness| No. Description Depth| Type | Chemical /
(m) (m) Geotechnical
0.00-0.15 0.15 1 | MADE GROUND: Loose greyish brown
sandy gravel of limestone aggregate.
0.15-0.30 0.16 2 | MADE GROUND: Loose black very
gravelly sand. Gravel of ash, brick,
limestone aggregate, tarmac, shale and
rare slates.
0.30-0.60 0.30 3 | MADE GROUND: Medium Dense light
yellowish brown sandy gravel of limestone
aggregate.
0.60-1.10 0.50 4 | MADE GROUND: Medium Dense red/black | 0,7 | D | Soil MAXI SVOC,
sandy cobbly gravel of ash and brick. Asbestos, TOC.
Cobbles of whole bricks.
1.10-2.10 1.00 5 | MADE GROUND: Firm brownish grey
slightly sandy slightly cobbly gravelly clay. 1.3 D | Soil MIDI PAH,
Cobbles and gravel of brick and sandstone. Soluble Sulphate (2:1).
1.4 B | Moisture Content,
Refusal at 2.1m on sandstone boulder. Atterberg Limits, PSD.




Excavator: Project: Job No:
Zaxis 30 Polar Ford Extension Site SH10753
Weather: Warm, overcast with showers. Trial Pit:
TP303
Grid Ref: Remarks:
Date:  o4/0812011
Logged By: M Kelly
STRATA SAMPLES TESTS
Depth (m) | Thickness| No. Description Depth| Type | Chemical /
(m) (m) Geotechnical
0.00-0.15 0.15 1 MADE GROUND: Loose grey brown sandy
gravel of limestone aggregate, brick and
tarmac.
0.15-0.30 0.15 2 | MADE GROUND: Loose black slightly "
? 0.2 D | Soil MAXI SVOC,
cobbly sandy gravel of ash and brick. UKCWG, VOC,
0.30-1.70 1.40 3 | MADE GROUND: Stiff greyish brown Asbestos.
slightly sandy slightly cobbly gravelly clay.
Cobbles and gravel of brick and sandstone.
1.70-2.90 1.20 4 | MADE GROUND: Loose red/black cobbly '
gravelly sand. Gravel of ash, brick, slates Ll R 2°:| t’:'DéPIA:'t -
and rare clinker; cobbles of whole bricks. Toog e Sulphate (2:1),
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brick.

slightly sandy slightly cobbly gravelly clay.
Cobbles and gravel of sandstone and rare

TRIAL PIT RECORD
Excavator: Project: Job No:
Zaxls 30 Polar Ford Extension Site SH10753
Weather: Warm, overcast with showers. Trial Pit:
TP304
Grid Ref: Remarks:
Date:
Logged By: M Kelly 04/08/2011
s
GRS RRRKRKL
LIRS
RRIRLRRRRXK
XXX XD XX
STRATA SAMPLES TESTS
Depth (m) |Thickness| No. Description Depth| Type | Chemical /
(m) (m) Geotechnical
0.00-0.35 0.35 1 | MADE GROUND: Loose dark grey sandy
gravel of brick, limestone aggregate,
pebbles, concrete and tarmac.
0.35-0.65 0.30 2 | MADE GROUND: Loose black sandy
cobbly gravel of ash, brick, sandstone,
tarmac, limestone aggregate and rare slate.
0.65-2.60 1.95 3 | MADE GROUND: Stiff brownish grey

0.8 D | Soil MAXI SVOC,
Soluble Sulphate (2:1),
TOC.

1.0 B | Moisture Content,
Atterberg Limits.




TRIAL PIT RECORD
Excavator: Project: Job No:
Zaxis 30 Polar Ford Extension Site SH10753
Weather: Warm, overcast with showers. Trial Pit:
TP305
Grid Ref: Remarks:
Date:

Logged By: M Kelly 04/08/2011

@

STRATA SAMPLES YESTS

Depth (m) |Thickness | No. Description Depth| Type | Chemical /

(m) (m) Geotechnical

0.00-0.10 0.10

0.10-3.20 3.10

MADE GROUND: Loose brownish grey
sandy gravel of limestone aggregate, brick,

tarmac and pebbles.

MADE GROUND: Loose black very
gravelly sand. Gravel of ash, brick, clinker, 04 D
ceramic and bottle fragments, animal bone

fragments and rare slag.

Soil MAXI SVOC,
UKCWG, VOC, PCB,
Asbestos,
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TRIAL PIT RECORD

Excavator: Project: Job No:
l Eaxin 30 Polar Ford Extension Site SH10753
Weather: Warm, overcast with showers. Trial Pit:
TP306
I Grid Ref: Remarks:
Date:
Logged By: M Kelly 04/08/2011
I 1
i g
l STRATA SAMPLES TESTS
Depth (m) |Thickness| No. Description Depth| Type [ Chemical /
(m) (m) Geotechnical
0.00-0.10 0.10 1 | MADE GROUND: Loose brownish grey
l sandy gravel of limestone aggregate, brick,
tarmac and pebbles.
I 0.10-2.70 2.60 2 | MADE GROUND: Loose black very
gravelly sand. Gravel of ash, brick, clinker, 0.6 D | Soil MAXI SVOC,
ceramic and bottle fragments, animal bone UKCWG, VOC.
l fragments and rare slag.
2.60-3.10 0.50 3 | MADE GROUND: Stiff greyish brown
slightly sandy slightly gravelly clay. Gravel
I of sandstone.
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APPENDIX XII

Geochemical Laboratory Results
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Unit 7-8 Hawarden Business Park

D ALcontrol Laboratories Manor Road (off Manor Lane)

Hawarden
Deeside
CH5 3US

Tel: (01244) 528700

Fax: (01244) 528701

email: mkt@alcontrol.com
Website: www.alcontrol.com

Wardell Armstrong LLP

Unit 4 Newton Business Centre
Thorncliffe Park

Sheffield

South Yorkshire

S35 2PH

Attention: Mike Kelly

CERTIFICATE OF ANALYSIS

Date: 25 August 2011
Customer: H_WARDELL_SHF
Sample Delivery Group (SDG): 110809-50

Your Reference: SH10753
Location:

Report No: 146949

We received 9samples on Saturday August 06, 2011 and 9of these samples were scheduled for analysis which was
completed on Thursday August 25 2011.  Accredited laboratory tests are defined within the report, but opinions,

interpretations and on-site data expressed herein are outside the scope of ISO 17025 accreditation.

Should this report require incorporation into client reports, it must be used in its entirety and not simply with the data

sections alone.

All chemical testing (unless subcontracted) is performed at ALcontrol Hawarden Laboratories.

Approved By:
.'/ 4

b

; R 2,
Sonia McWhan X Z
il ek it i \.___/ ;_
Operations Manager M
Y
'/"l'nln\\‘\‘

Alcontrol Laboratories is a trading division of ALcontrol UK Limited
Registered Office: Units 7 & 8 Hawarden Business Park, Manor Road, Hawarden, Deeside, CHS 3US. Registered in England and Wales No
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mailto:mkt@alcontrol.com

o , ALcontrol Laboratories

CERTIFICATE OF ANALYSIS

l SDG: 110808-50 Location: Order Number: SH3129
Job: H_WARDELL_SHF-40 Customer: Wardell Armstrong LLP Report Number: 146949
Client Reference: SH10753 Attention:  Mike Kelly Superseded Report:
Received Sample Overview
Customer Sample Ref. Sampled Date

4060611 TP301 0.50 04/08/2011
4060612 TP301 1.80 04/08/2011

l 4080817 TP302 0.70 04/08/2011
40606189 TP302 1.30 04/08/2011
4060621 TP303 0.20 04/08/2011
4060823 TP303 1.80 04/08/2011
4060625 TP304 0.80 04/08/2011
4060626 TP305 0.40 04/08/2011
4060627 TP306 0.60 04/08/2011

Only received samples which have had analysis scheduled will be shown on the following pages.

14:25:21 25/08/2011
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‘ (l ~ Alcontrol Laboratories

Validated

CERTIFICATE OF ANALYSIS

l SDG: 110809-50 Location: Order Number: SH3129
Job: H_WARDELL_SHF-40 Customer: \Wardell Armstrong LLP Report Number: 146949

Client Reference: SH10753 Attention:  Mike Kelly Superseded Report:

SOLID

ry B - Y B F-g B F

Results Legend Lab Sample No(s) 3 § g8 2 aa 2 g

! = oS e RBE B N

| E] Test

' No Determination
Possible

Customer
Sample Reference

L0Edl
L0EdL
Z0EdL
Z0EdlL
E0EdL
£0Edl
FOEdlL
SOEdlL
90EdL

AGS Reference

L0

0s0
084
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0z
08
080
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090

Depth (m)

Container

V) 2er sequy Bosz
V) sef sequry Bosz
(riZ37V) Gn L Boor
) ser sequry Bosz
(1 Z377v) an 1 Boor
Tv) Jer sequay Bosz
(r4Z37Tv) an ) Booy
Iv) Jef equiy Bosz
(r1LZ37v) an) Boov
(51237) H0A B09
V) et Jequy BoGZ
{rLZ37V) an ) Booy
) Jef sequiy Bosz
{7123 an ) Booy
Tv) ef sequiy Bosz
{r1237v) an 1 Boor
(51Z37v) DOA Bog
W) ser sequy Bosz
{P1Z37V) an | Booy
(51Z37v) H0A B0S

Anicns by Kone (soil) All NDPs O
Tests 8

>
>
>
>
>
>
>
>

Anions by Kone (w) All NOPs 0
Tests 2

Asbestos Identification (Seil) Al : NDPs 0
Tests 4

Tl . R - I N N D B G B B EBE B O .
>
>
>
>
>
>
>
>

Boron Water Soluble Al ‘NDPs 0
Tesis 3

CENReadings o | An "NDPs 0 LR an T
Tests 2

— — S

Cyanide All NOPs 0
Comp/Free/Total/Thiocyanate Tests 8

Dissolved Metals by ICP-MS Al NDPs 0
Tests 2

Easily Liberated Sulphide A NDPs. 0
Tests 3

EPH CWG (Aliphatic) GC (S) A NDPs 0
Tests 3

EPH CWG (Aromatic) GC (S) | All NDPs: 0
Tests 3

Free Sulphur Al NDPs: 0
Tests 2

GRO by GC-FID (S) = Al NOPs: 0
Tests 3

Hexavalent Chromium (s) Al NDPs 0
Tests 8

Hexavalent Chromum (w) All NDPs: 0
Tests 2

Mercury Dissolved Al NDPs 0
Tests 2

14:25:21 25/08/2011
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(I'. ALcontrol Laboratories

Validated

CERTIFICATE OF ANALYSIS
SDG: 110809-50 Location: Order Number: SHa129
Job: H_WARDELL_SHF-40 Customer: Wardell Armstrong LLP Report Number: 148949
Client Reference: SH10753 Attention:  Mike Kelly Superseded Report:
-
SOLID J
Results Legend Lab Sample No(s) § g g § § g g g g
o N N © 2 8 B ~
[X] o
No Determination
Possible
Customer -4 = = = 43 3 = o
o o ° )l v o )
' Sample Reference & & & & & & & & &
I AGS Reference
o = o = o = o o o
Depth (m) 3 8 & 8 8 B 8 8 &
N N N N »N N ~n N »
S
b | S TeTcrereaigapagares
Container Bt osiciciosin
SR PIEE P P2 EE
EEnEnEnEONEnEnEnnEnD
SN NN
l Metals by iCap-OES (Soil) Arsenic NDPs: 0
Tests: 8 ' ’ i a
X X X X X X X X
Cedmium “NDPs. 0
Tests: 8 ,
X W X N X! X O X
Chomum | NDPs:0
Tests: 8 .
l TEENMER BN
Copper | NOPs O
Tests: 8 ! :
X X X X X X X X
Lead | noes 0
Tests 8
X 0 X X X X X X
Mercuy ‘NDPs: 0
Tests: 8
X X X X X X X X
Nickel NDPs 0
Tests B ! x
X X X X X X X X
Selenum T R R R E R IR TR
Tests: 8 \
X X X X X X X X
Vanadium noPso | Rl
Tests: § b Lo
X X X X X
Zinc 5 NDPs: O e i i a
Tests 8 | . i
X X X X X X X X
PAH by GCMS - A w0 kL . | 4.
Tests: 3 i
X X X
I PAH Spec MS - Aqueous (W) Al Noeeor | 1 L0 b & SN
Tests 2 !
X X
PCBs by GCMS Al NDPs: 0 EYETL TR
Tests 1
X
pH Al NOPs O | A 59
Tests: 8 i
l X ] X x X X X
pH Value Al NDPs 0 Tt ey Cr YU g
Tests 2 g
I X X
14:25:21 25/08/2011
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(‘,- ALcontrol Laboratories

CERTIFICATE OF ANALYSIS
l SDG: 110809-50 Location: Order Number: SH3129
Job: H_WARDELL_SHF-40 Customer: Wardell Armstrong LLP Report Number: 148949
Client Reference: SH10753 Attention:  Mike Kelly - Superseded Report:
SOLID
B
Results Legend Lab Sample No(s) g g § g g g E g g
= B S 8 X8 B ~
B -
No Determination
Possible

Customer
Sample Reference

LoEdL
LoEdL
Z0ed1L
Z0EdL
€0E€d1L
E0EdL
POEdL
SOEdL
90€d.L

AGS Reference

05

o8t
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Depth (m)

Container

(riz37v) an i Boor
qv) Jef sequny Bosz
{PiZ37V) an1 Boow
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Fi237) ani Boov
) fer equiy Bosz
(FiZ37v) a1 L BOOY

51237V HOA BoS
(r1Z237V) a1 Boor

V) It Jequly BoSZ
(v 1 Z37V) a1 Booy
V) Jef* Jsquiy Bosz
(#1Z3WV) 9L Boov
51237v) DOA BoS
) 28 Jequiy’ BoSZ
(PiZ3V) anL BOOY
151237V DOABOS

V) Jef sequiy BosZ
v et sequiy Bosz
V) it equny BosZ

Phenols by HPLC (S) All NDPs 0
Tests: 8

>
>
>
>
x -
>
>
b

Phenols by HPLC (W) w Al ‘ NDPs: 0
Tests: 2

Sample description A 'NDPs: 0
Tests: 8 T T o

Semi Volatile Organic Compounds | All ) 'NDPs 0
Tests: 5

Suphide Al = NDPs: 0
Tests: 2

m
Total Organic Carbon - Al ) 'NDPs. O
Tests: 3 ! ! : ;
X X X

Al = NDPs: 0
Tests. 8

Total Sulphate

[ Total Sulphur Al | noPs0
Tests 3

TPHCWG GC (S) Al ' | nops:0
Tests: 3

VOC MS (S) - A ‘NOPs O |
Tests 3

14:25:21 25/08/2011
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(I |, ALcontrol Laboratories

CERTIFICATE OF ANALYSIS
8SDG: 110808-50 Location: Order Number: SH3129
Job: H_WARDELL_SHF-40 Customer: Wardell Armstrong LLP Report Number: 146949
Client Reference:  SH10753 Attention:  Mike Kelly Superseded Report:

ls Sample Descriptions
rain Sizes

[___<o0s3nm ___JEEEE

0.063mm - 0.1mm medium

very fine coarse

Lab Sample No(s) Customer Sample Ref. Depth (m) Colour Description Grain size Inclusi Incl 2
[ 4060612 TPa01 1.80 Black Sand 01-2mm Stones NIA
T 4080817 Ty - TP302 a 0.70 Dark Brown Silty Sand 0.1-2mm ~ Stones " Crushed Brick
} T 4060819 - TP32 | 1.30 | Light Brown Silty Clay 0063-01mm  Stones NIA
4060621 - TP303 P 020 | Dark Brown Sandy Clay 01-2mm  Hardcore/Rubbl  Oil/Petroleum
4060623 [ TP303 T 180 Black Sand 0.1-2mm 78?07195 Brick
T 4080625 b TP304 T 0.80 Dark Brown Sandy Clay 01-2mm ~ Stones NA
4080628 2|  TP05 = ] 040 | Black Loamy Sand 01-2mm |  Stones  Tar
4080627 TP306 080 Dark Brown Sand 01-2mm " Stones T NA

These descriptions are only intended to act as a cross check if sample identities are questioned, and to provide a log of
sample matrices with respect to MCERTS validation. They are not intended as full geological descriptions.

We are accredited to MCERTS for sand, clay and loam/topsoil, or any of these materials - whether these are derived from
naturally ocurring soil profiles, or from fill/made ground, as long as these materials constitute the major part of the sample.

Other coarse granular materials such as concrete, gravel and brick are not accredited if they comprise the major part of the
sample.

14:25:21 25/08/2011
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(I |, ALcontrol Laboratories

CERTIFICATE OF ANALYSIS

Validated

SDG: 110808-50 Location: Order Number: SH3129
Job: H_WARDELL_SHF-40 Customer:  Wardell Armstrong LLP Report Number: 146949
Client Reference: SH10753 Attention:  Mike Kelly Superseded Report:
l_m Curtomer Sampe & = = = = ~7 Toe
L] 18017028 accredited
L] mCERTS sccredited.
I .| o Y Depth (m) 180 070 130 020 180 0%
s Mt Dissoived | Mered sampée. Sample Type SoiSokd SoiSokd Soi’Solid Soi/Solia Sol/Sold Sol/Solid
toLunfit  Total | unSitersd sampée. Date Sampied 04/08/2011 040872011 04/082011 040872011 04/08/2011 04/08/2011
* Subconwacted st Date Received 080872011 06/08/2011 06/08/2011 08/08/2011 08/0872011 08082011
T I T s S S0G Ref 110809-50 110809-50 110809-50 110809-50 110808-50 110808-50
e L Lab Sample No.{s) 4080812 4060817 4060619 4060821 4080823 4060825
sampies srenT cortected for the recovery AGS Reference
Ll Trigger breach confirmed
Component LOD/Units | Method
Phenol <001 | TM082 (S) <0.01 <0 01 <0.01
ma/kg
Phenols, Total Detected <0.035 | TMO82 (S) <0.035 <0.035 <0035 <0.035 <0.035 <0.035
meonohydric ma/kg
Organic Carbon, Total <0.2% TM132 306 3.01 1.55
# # #
Sulphur, Total <0.02 % TM132 0.96 0.05 0.141
# # #
pH 1pH T™M133 8.02 848 873 8.04 8.84 8.83
Units M M M M M M
Chromium, Hexavalent <0.6 T™M151 <08 <08 <086 <06 <0.8 <1.2
_mg/kg # # # # # E
Total Cyanide <imgkg| TM153 <1 1.67 <1
M M M
Free Cyanide <t mgkg| TM153 <1 <1 <1
M M M
Thiocyanate <imgkg| TM153 <1 <1 <1
M M M
Cyanide, Free <1mgkg | TM153 <1 <1 <1
M M M
Sulphide, Easily liberated <15 TM180 <15 <15 <15
ma/kg # # # ¢
Arsenic <06 T™M181 112 B4 11.2 16 18.5 10.8
mgkg M M M M M M
Cadmium <0.02 TM181 139 0.549 0529 0972 0.818 0.601
ma/kg M M M M M M
Chromium <0.9 T™181 182 273 1986 284 14.2 203
ma/kg M M M M M M
Copper <1.4 TM181 257 348 253 57.3 188 271
ma/kg M M M M M M
Lead <0.7 TM181 426 683.7 347 100 587 42
ma/kg M M M M M li'
Mercury <014 T™M181 1.21 <0.14 <0.14 <0.14 <0.14 <0.14
ma'kg M M M M M M
Nickel <0.2 TM181 50.8 11.9 248 39.2 142 293
ma/kg M M M M M M
Selenium <1 mgkg | TM181 1.52 <1 <1 <1 <1 <1
# # # # # #
Vanadium <0.2 TM181 239 223 214
_mgkg # # #
Zinc <19 T™M181 273 107 79.2 110 124 827
ma/kg M M M M M M
Sulphate, Total <48 T™221 1090 1280 1020 1290 1720 223
mg/kg M M M M M M
Boron, water soluble <imgkg | TM222 158 <1 <1
M M M
Water Soluble Sulphate as <0 008 TM243 00974 0108 0.225 0.347 0.31 0.0532
S04 2:1 Extract o/l M M M M M M
14:25:21 25/08/2011
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(‘ _ AlLcontrol Laboratories
’ CERTIFICATE OF ANALYSIS

I SDG: 110808-50 Location: Order Number: SH312¢9
Job: H_WARDELL_SHF-40 Customer: Wardell Armstrong LLP Report Number: 146949
Client Reference: SH10753 Attention:  Mike Kelly Superseded Report:
Pmm_ Customer Sample R TP308 TP306
. 18017028 sccreditnd.
P -
{m) 040 080
.::m S.:T:.“.Jf‘.:‘.."‘....':. Sample Type Soi/Solid SolSokd
tstunfiit  Total | unfifiered sample Date Sampled 4082011 04/08/2011
* Subconwasied st Date Recerved 08/08/2011 06/08/2011
l S o i o s SDG Ret 110809-50 110809-50
resits of lndh Y » fosireiy Lab Sample No.(s) 4080826 4060827
Samplet arent comected for e recovery AGS Reference
14 Trigger brasch confirmed
Component LOD/Units Method
Phenols, Total Detected <0.035 | TM062 (S) <0.035 <0 035
menohydric ma'kg
pH 1pH TM133 7 48 7.87
Units M M
l Chromium, Hexavalent <06 TM151 <06 <06
mgkg L2 L
Cyanide, Free <1 mghkg | TM153 <1 <1
M M
l PCB congener 28 <3 ugkg | TM168 <3
M
PCB congener 52 <3 ugkg | TM168 <3
M
PCB congener 101 <3 ug’kg | TM168 <3
M
I PCB congener 118 <3 ugkg | TM168 <3
M
PCB congener 138 <3pghkg | TM168 <3
M
l PCB congener 153 <3 ugkg | TM168 <3
M
PCB congener 180 <3ugkg [ TM188 <3
M
l Sum of detected PCB 7 <21 TM168 <21
| Congeners po/kg
Arsenic <06 TM181 129 104
ma/kg M M
Cadmium <0.02 TM181 0.81 1.15
l mg/kg M M
Chromium <0.9 T™M181 2319 482
ma/kg M M
Copper <14 T™M181 237 319
ma'kg M M
l Lead <07 TM181 1380 1010
ma/kg M M
Mercury <0.14 TM181 017 427
ma/kg M M
Nickel <02 TM181 50.1 48 4
ma/kg M M
Selenium <1 mgkg | TM181 <1 <1
& B
Vanadium <0.2 T™M181 709 677
I ma/’kg # #
Zinc <19 TM181 238 534
ma/kg M M
Sulphate, Total <48 T™M221 2700 2910
ma/kg M M
Water Soluble Sulphate as <0.008 TM243 017 0651
S04 2 1 Extract g/l M M
14:25:21 25/08/2011
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(l . ALcontrol Laboratories

CERTIFICATE OF ANALYSIS

Validated

--------!-

SDG: 110808-50 Location: Order Number: SH3129
Job: H_WARDELL_SHF-40 Customer: Wardell Armstrong LLP Report Number: 146949
Client Reference: SH10753 Attention:  Mike Kelly Superseded Report:
Customer Sampie R TP301 TP302
Depth (m) 180 1.30
Sample Type So/Solid Sol/Soid
totunfil  Total / unfiliered sample. Date Sampled 040872011 D4/08/2011
Subconwacted it Date Received 08/08/2011 08/08/2011
- :.":."": “::‘m"::ﬁ"‘:"n: SDG Ref 110809-50 110809-50
results of individual sompounds withia Lab Sample No.(s) 4080812 4060619
samples aren'l corrected for the recovery AGS Reference
¥ Trigger breach confiemed
Companent LOD/Units Method
Naphthalene <9ugkg | TM218 1940 329
M M
Acenaphthylene <12 TM218 1060 46.5
_bgkg M M
Acenaphthene <B pg/kg TM218 188 284
M M
Fiuorene <10 T™218 368 355
pa/kg M M
Phenanthrene <15 T™M218 4760 651
Hg/kg M M
Anthracene <16 TM218 1480 147
warkg M M
Fiuoranthene <17 T™218 12200 1190
ug/kg M M
Pyrene <15 T™M218 10400 962
pa/kg M M
Benz(a)anthracene <14 T™M218 7530 495
ua/kg M M
Chrysene <10 T™M218 5440 434
pa/kg M M
Benzo(b)fluoranthene <15 T™218 8640 502
pa/kg M M
Benzo(k)fluoranthene <14 T™M218 3280 181
ua’kg M M
Benzo(a)pyrene <15 TM218 7430 408
pa/kg M M
Indeno(1,2,3-cd)pyrene <18 TM218 3600 195
ug/kg M M
Dibenzo(a h)anthracene <23 TM218 1150 64,8
ualkg M M
Benzo(g.h.i)perylene <24 TM218 3850 239
—ug/kg M M
PAH, Total Detected <118 T™218 73400 5610
| USEPA 18 pakg
14:25:21 25/08/2011
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o , ALcontrol Laboratories
CERTIFICATE OF ANALYSIS

SDG: 110808-50 Location: Order Number: SH3129
Job: H_WARDELL_SHF-40 Customer: Wardell Armstrong LLP Report Number: 146849
Client Reference: SH10753 Attention:  Mike Kelly Superseded Report:
ounds -
Customer Sampie R TP302 TP303 TP304 TPIOS TP30&
mCERTS ascredhed
Devisfing sampie
o £ o S Depth (m) 070 020 0.80 040 060
n:.- I‘In.k.(’.lm sampie. Sampie Type Sow/Solid Soi/Soid Soil'Sokd Sol/Solid Soil'Solid
totunfit  Total | unfiltersd sample. Date Sampled 04/08:2011 04/08/2011 04/08/2011 04/082011 04/08/2011
* Bubconwacted test Data Received 08/08:2011 08/08/2011 0B/08/2011 08/08/2011 08/08/2011
o ::f:""'":r':_"""';: SDG Ref 110809-50 110808-50 110809-50 110809-50 11080950
e Lab Sampie No.(s) 4060817 4060821 4060625 4080628 4080627
samples aren't corrected for the recovery AGS Reference
(L3] Trigger breach confirmed
Component LOD/Units Method
Phenol <100 TM157 <200 <200 <100 <200 <500
ya/kg
Pentachliorophenoal <100 TM157 <200 <200 <100 <200 <500
pa/kg
n-Nitroso-n-dipropylamine <100 TM157 <200 <200 <100 <200 <500
Na/kg
Nitrobenzene <100 TM157 <200 <200 <100 <200 <500
1a/kg

Isophorone <100 TM157 <200 <200 <100 <200 <500
pakg

Hexachloroethane <100 TM157 <200 <200 <100 <200 <500
Ma/ka
Hexachlorocyclopentadien <100 TM157 <200 <200 <100 <200 <500
e pa/kg
Hexachlorobutadiene <100 TM157 <200 <200 <100 <200 <500

_Lo/kg
Hexachlorobenzene <100 TM157 <200 <200 <100 <200 <500
pa/kg
n-Dioctyl phthalate <100 TM157 <200 <200 <100 <200 <500
pa/kg
Dimethyl phthalate <100 TM157 <200 <200 <100 <200 <500
Makg
Diethyl phthalate <100 TM157 <200 <200 <100 <200 <500
Kg/kg
n-Dibutyl phthalate <100 TM157 <200 <200 <100 <200 <500
yaka
Dibenzofuran <100 TM157 357 322 <100 342 420
palkg
Carbazole <100 TM157 444 264 <100 <200 450
ug/kg
Butylbenzyl phthalate <100 TM157 <200 <200 <100 <200 <500
La/kg
bis(2-Ethylhexyl) phthalate <100 T™M157 <200 275 <100 <200 333
po/kg
bis(2-Chloroethoxy)methan <100 TM157 <200 <200 <100 <200 <500
e
bis(2-Chloroethyl)ether <100 TM157 <200 <200 <100 <200 <500
pa/kg
Azobenzene <100 TM157 <200 <200 <100 <200 <500
pa/kg

I 4-Nitrophenol <100 TM157 <200 <200 <100 <200 <500

uakg
4-Nitroaniline <100 TM157 <200 <200 <100 <200 <500
pa/kg
4-Methylphenol <100 TM157 <200 <200 <100 <200 <500
Ka/kg
4-Chlorophenylphenylether <100 TM157 <200 <200 <100 <200 <500
pg/kg
4-Chloroaniline <100 TM157 <200 <200 <100 <200 <500
pa/kg
4-Chloro-3-methylphenol <100 TM157 <200 <200 <100 <200 <500
_kg/kg
4-Bromophenylphenylether <100 TM157 <200 <200 <100 <200 <500
po/kg
3-Nitroaniline <100 TM157 <200 <200 <100 <200 <500
v
2-Nitrophenol <100 TM157 <200 <200 <100 <200 <500
pa’kg
2-Nitroaniline <100 TM157 <200 <200 <100 <200 <500
pa/kg
2-Methylphenol <100 TM157 <200 <200 <100 <200 <500
uakg
1,2 4-Trichlorobenzene <100 TM157 <200 <200 <100 <200 <500
pakg
2-Chlorophenol <100 TM157 <200 <200 <100 <200 <500
po/kg
2.6-Dinitrotoluene <100 TM157 <200 <200 <100 <200 <500
pakg
2,4-Dinitrotoluene <100 TM157 <200 <200 <100 <200 <500
pakg

14:25:21 25/08/2011
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(l . Alcontrol Laboratories
- CERTIFICATE OF ANALYSIS

SDG: 110809-50 Location: Order Number: SH3129
[Joh: H_WARDELL_SHF-40 Customer:  Wardell Armstrong LLP Report Number: 146949
Client Reference: SH10753 Attention:  Mike Kelly Superseded Report:
emi Volatile Organic Compounds
Customer Sample R P02 TP303 P304 TP305 TPa08
. 18017028 accredited.
Y | Do
M e sompetvse]  Sorsok SouSoks SobSota sobBets sctsost
totunfiit Total / unfiisred sample. Date Sampled 04/08/2011 04/08/2011 04/08/2011 04/08/2011 04/08/2011
' Subconwacted st Date Received 080872011 08/08/2011 08/08/2011 06/08/2011 08/08/2011
™ %mecovery of the surrogate standard to $DG Ref 110809-50 110809-50 110808-50 110809-50 110809-50
:L'::mwm' :'mn M....’:;:: Lab Sample No.(s) 4060817 4060621 4080625 4060626 4060827
samples aren’t corrected for the recavery AGS Reference
(4] Trigger breach confirmed
Co nent LOD/Units | Method
2,4-Dimethylphenol <100 TM157 <200 <200 <100 <200 <500
ua/kg
2.4-Dichlorophencl <100 TM157 <200 <200 <100 <200 <500
' parkg
2,4 6-Trichlorophenol <100 TM157 <200 <200 <100 <200 <500
kg
2,4 5-Trichlorophenol <100 TM157 <200 <200 <100 <200 <500
ua/kg
l 1,4-Dichlorobenzene <100 TM157 <200 <200 <100 <200 <500
Lo/kg
1,3-Dichlorobenzene <100 TM157 <200 <200 <100 <200 <500
pa/kg
1,2-Dichlorobenzene <100 TM157 <200 <200 <100 <200 <500
paskg
l 2-Chloronaphthalene <100 TM157 <200 <200 <100 <200 <500
pa/kg
2-Methylnaphthalene <100 TM157 223 346 <100 647 486
ualkg
l Acenaphthylene <100 TM157 372 328 <100 301 992
ug/kg
Acenaphthene <100 TM157 400 228 <100 <200 318
wa/kg
l Anthracene <100 TM157 2250 1490 242 929 2910
pg/kg
Benzo(a)anthracene <100 TM157 7470 4880 642 4320 19000
Hg/kg
Benzo(b)fluoranthene <100 TM157 5330 2830 218 3260 13400
l palkg
Benzo(k)fluoranthene <100 TM157 5710 2800 550 3150 13700
pa’kg
Benzo(a)pyrene <100 TM157 8260 4090 462 4520 19500
pg/kg
l Benzo(g h,i)perylene <100 TM157 4620 1940 182 2340 9680
pa/kg
Chrysene <100 TM157 6520 3850 712 3760 16800
ug’kg
l Fluoranthene <100 TM157 15500 9150 1450 7460 30400
pa/kg
Fiuorene <100 T™M157 612 471 <100 <200 451
palkg
Indeno(1,2,3-cd)pyrene <100 TM157 4360 1980 160 2340 9480
l pa/kg
Phenanthrene <100 TM157 7960 4730 1040 3390 8360
ua/kg
Pyrene <100 TM157 12900 7450 1150 6200 27500
palkg
l Naphthalene <100 TM157 288 357 <100 625 6858
pa/kg
Dibenzo(a,h)anthracene <100 TM157 896 531 <100 567 2090
I pa/kg
14:25:21 25/08/2011
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(l [, ALcontrol Laboratories
4 CERTIFICATE OF ANALYSIS

I SDG: 110808-50 Location: Order Number: SH3129
Job: H_WARDELL_SHF-40 Customer: Wardell Armstrong LLP Report Number: 146949
Client Reference: SH10753 Attention:  Mike Kelly Superseded Report:
Customer Sample R TP303 TP0S TP306
Depth (m) 020 040 080
Sample Type Sol/Solid Soi/Solid Sol/Solid
Date Sampled 04/082011 04/08/2011 04/08/2011
Date Recsived 08/0872011 08/08/2011 06/08/2011
SDG Ref 110809-50 110808-50 110809-50
Lab Sample No.(s) 4080821 4060628 4080627
AGS Referance
Component LOD/Units Method
GRO Surrogate % % TMOB9 77 33 43
| recovery™”
GRO >C5-C12 <44 TM089 1290 <88 <88
ua/kg
I Methy! tertiary butyl ether <5 pgkg | TMOB9 <5 <10 <10
| (MTBE) # # #
Benzene <10 TMO089 <10 <20 <20
yg/kg M M M
Toluene <2 pg/kg TMO089 6.78 976 <4
l M M M
Ethylbenzene <3 ug/kg TMO89 3.39 256 <6
M M M
m,p-Xylene <6 ugkg | TMo89 <6 <12 <12
M M M
o-Xylene <3 pgkg | TMOD8S 339 <6 <6
M M M
sum of detected mpo <9 pg/kg TMO089 <9 <8 <8
lene by GC
I ’fﬁ;of detected BTEX by <24 TMO089 <24 35.4 <24
GC va’kg
Aliphatics >C5-C6 <10 TMOB9 16.2 <20 <20
ug/kg
Aliphatics >CB-C8 <10 TMO89 509 <20 <20
l pokg
Aliphatics >C8-C10 <10 TMO088 91.5 <20 <20
wQ/kg
Aliphatics >C10-C12 <10 TMO089 616 <20 <20
l Lakg
Aliphatics >C12-C16 <100 TM173 153000 21100 12900
ug/kg
Aliphatics >C16-C21 <100 TM173 413000 21100 21600
ua/kg
' Aliphatics >C21-C35 <100 TM173 367000 36700 99500
pg/kg
Aliphatics >C35-C44 <100 TM173 89600 3600 57300
ua/kg
Total Aliphatics >C12-C44 <100 TM173 1020000 82600 191000
I pg/kg
Aromatics >EC5-EC7 <10 TMO089 <10 <20 <20
pa/kg
Aromatics >EC7-EC8 <10 TMO089 <10 <20 <20
' pa/kg
Aromatics >EC8-EC10 <10 TMO089 73.5 378 <20
ug/kg
Aromatics >EC10-EC12 <10 TMOB9 411 <20 <20
I ualkg
Aromatics >EC12-EC16 <100 TM173 132000 38400 36000
pgikg
Aromatics >EC18-EC21 <100 TM173 490000 83200 94800
I ualkg
Aromatics >EC21-EC35 <100 TM173 595000 153000 257000
ua/kg
Aromatics >EC35-EC44 <100 TM173 164000 26000 125000
M
Aromatics >EC40-EC44 <100 TM173 58900 9110 53300
ug/kg
Total Aromatics <100 T™M173 1380000 300000 513000
>EC12-EC44 ug/kg
Total Aliphatics & <100 TM173 2410000 383000 704000
Aromatics >C5-C44 pa'kg
l Total Aliphatics >C5-35 <100 TM173 934000 79000 134000
uo/kg
Total Aromatics >C5-35 <100 TM173 1220000 275000 388000
l ua/kg
Total Aliphatics & <100 TM173 2150000 354000 522000
Aromatics >C5-35 ua/kg
14:25:21 25/08/2011
l Page 12 of 24
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| 0 , ALcontrol Laboratories
| ¥ CERTIFICATE OF ANALYSIS

l SDG: 110809-50 Location: Order Number: SH3128
Job: H_WARDELL_SHF-40 Customer: Wardell Armstrong LLP Report Number: 146949
Client Reference: SH10753 Afttention:  Mike Kelly Superseded Report:
Customer Sample R TP303 TP305 TP308
L ISO1T028 accredited.
L] mCERTS accredited.
-iw :::::lm sample. Depth (m) 020 040 080
@ssMt  Dissotved / iflersd sampie. Sample Type Soil/Solid SoWSolid SoiSolid
totunfit Total / unfiitered sample Date Sampled 04/082011 04082011 04/0872011
* Subcontracted test Date Received 06/08:2011 06/08/2011 06/08/2011
= mmmm‘;: SDG Ref 110809-50 110809-50 110809-50
Pt 54 isdivideat's Whin Lab Sample No {s) 4080821 4060626 4080827
samples aren't corrected for the recovery AGS Reference
(12 Trigger breach confirmed
Component LOD/Units Method
Dibromofluoromethane** % TM1186 679 105 103
Toluene-dB™" % TM116 90.7 98.5 9.3
4-Bromofiuorobenzene** % T™M116 133 110 107
Dichlorodifluoromethane <4 ug/kg TM1186 <4 <80 <80
M M M
Chloromethane <7 ug/kg TM116 <7 <140 <140
# # #
Vinyl Chloride <10 T™M118 <10 <200 <200
pa/kg # # "
Bromomethane <13 T™M116 <13 <260 <260
Hg/kg M M M
Chloroethane <14 T™M118 <14 <280 <280
ya’kg M M M
Trichlorofluorormethane <6 ug/kg TM116 <6 <120 <120
M M M
1.1-Dichloroethene <10 TM116 <10 <200 <200
pa/kg # # #
Carbon Disulphide <7 pg/kg T™116 53.7 <140 <140
M M M
Dichloromethane <10 TM116 <10 <200 <200
po/kg # # #
Methyl Tertiary Butyl Ether <11 TM116 <11 <220 <220
ugkg M M M
trans-1-2-Dichloroethene <11 T™1186 <11 <220 <220
uglkg M M M

1.1-Dichloroethane <8 ug/kg TM1186 <8 <160 <160

cis-1-2-Dichloroethene <5 pg/kg TM116 <5 <100 <100

=
=
= =

pg/kg M M M
Bromochloromethane <14 T™116 <14 <280 <280
ualkg M M M
Chloroform <8 ug'kg TM116 <8 <160 <160
M M M
1.1 1-Tnchloroethane <7 pg/kg TM1186 <7 <140 <140
M M M
1.1-Dichloropropene <11 TM116 <11 <220 <220
ualkg M M M
Carbontetrachloride <14 TM1186 <14 <280 <280
palkg M M M
1.2-Dichloroethane <5 pg/kg T™116 <5 <100 <100
M M M
Benzene <9 pg/kg | TM116 <9 <180 <180
M M M
Trichloroethene <9 ugkg | TM118 <8 <180 <180
M M M
1.2-Dichloropropane <12 TM116 <12 <240 <240
v M M M
Dibromomethane <9 uglkg | TM118 <9 <180 <180
M M M
Bromodichloromethane <7 ug/kg TM116 <7 <140 <140
M M M
cis-1-3-Dichloropropene <14 TM116 <14 <280 <280
pg/kg M M M
Toluene <5ug/kg | TM116 1.2 <100 <100
M M M
trans-1-3-Dichloropropene <14 TM116 <14 <280 <280
ua/kg
1.1.2-Tnchloroethane <10 TM116 <10 <200 <200
ug/kg M M M
1.3-Dichloropropane <7 pg/kg TM116 <7 <140 <140
# # #
Tetrachloroethene <5 ug/kg T™M116 <5 <100 <100
M M M
Dibromochioromethane <13 TM1186 <13 <260 <260
ug/kg M M M

14:25:21 25/08/2011

Page 13 of 24

M M
I 2.2-Dichloropropane <12 TM116 <12 <240 <240




(l . ALcontrol Laboratories

CERTIFICATE OF ANALYSIS

SDG: 110809-50 Location: Order Number: SH3129
Job: H_WARDELL_SHF-40 Customer: Wardell Armstrong LLP Report Number: 146949
Client Reference: SH10753 Attention:  Mike Kelly Superseded Report:
OC MS (S)
Rosuin Customer Sampie R TP303 TP305 TP308
. ISO17025 accredited.
v mCERTS accredited.
s s i Depth (m 020 0.40 !
M, 58 2."..‘..':‘.'.’ F‘-:"‘.;.""...;";. S-mpm':-p-] Soll’Solid SoliSoiid s;:r:u
totunfit  Total | unfilkered sampie. Date Sampled 04/08/2011 04/08/2011 040872011
* Subconwaced test Date Received 06/0872011 06/08/2011 06/08/2011
&= m"'-":rxﬂ“: SDG Ref 110809-50 110808-50 110809-80
resuits of individual compounds within Lab Sample No.(s) 40606821 4060826 4080627
‘sampies aren't correcied for the recavery AGS Reference
(L] Trigger breach confirmed
Component LOD/Units Method
1.2-Dibromoethane <12 TM1186 <12 <240 <240
pa/kg M M M
Chlorobenzene <5 pg/kg TM116 <5 <100 <100
M M M
1.1.1.2-Tetrachloroethane <10 TM1186 <10 <200 <200
ya/kg M M M
Ethylbenzene <4 ug/kg TM116 8.12 <BO <B0
M M M
p/m-Xylene <14 TM116 <14 <280 <280
pa/kg # # #
o-Xylene <10 TM118 <10 <200 <200
yakg M M M
Styrene <10 TM116 <10 <200 <200
pa/kg M M M
Bromoform <10 TM116 <10 <200 <200
pa/kg M M M
Isopropylbenzene <5 pg/kg T™116 <5 <100 <100
M M M
1.1.2 2-Tetrachloroethane <10 T™M118 <10 <200 <200
pa/kg # # #
1.2.3-Trichloropropane <17 TM116 <17 <340 <340
ygkg M M M
Bromobenzene <10 TM116 <10 <200 <200
palkg M M M
Propylbenzene <11 ™1186 <11 <220 <220
ugka M M M
2-Chlorotoluene <8 ug/kg T™M1186 <9 <180 <180
M M M
1.3.5-Trimethylbenzene <8 yg/kg | TM116 <8 <160 <160
# # #
4-Chlorotoluene <12 TM116 <12 <240 <240
pg/ka M M M
tert-Butylbenzene <12 TM116 <12 <240 <240
Hg/kg # i #
1.2.4-Trimethylbenzene <9 pglkg TM116 <9 <180 <180
# # #
sec-Butylbenzene <10 TM1186 <10 <200 <200
palka M M M
4-|sopropyltoluene <11 T™118 <11 <220 <220
ug/kg M M M
1.3-Dichlorobenzene <8 ughkg | TM116 <6 <120 <120
M M M
1.4-Dichlorobenzene <Sughkg | TM116 <5 <100 <100
M M M
n-Butylbenzene <10 TM116 <10 <200 <200
Hg/kg M M M
1.2-Dichlorobenzene <12 T™M116 <12 <240 <240
_Hg/kg M M M
1.2-Dibromo-3-chloropropa <14 TM116 <14 <280 <280
ne palkg M M M
Tert-amyl methyl ether <15 TM116 <15 <300 <300
ualkg
1.2 4-Trichlorobenzene <6 ug/kg | TM116 <6 <120 <120
# # #
Hexachlorobutadiene <12 T™M116 <12 <240 <240
Hg/kg
Naphthalene <13 TM116 <13 <260 <260
_ughkg M M M
1.2.3-Trichlorobenzene <6 pg/kg | TM116 <6 <120 <120
M M M

14:25:21 25/08/2011

Page 14 of 24




Validated

(l . ALcontrol Laboratories
CERTIFICATE OF ANALYSIS

14:25:21 25/08/2011

Page 15 of 24

I SDG: 110808-50 Location: Order Number: SH3129
Job: H_WARDELL_SHF-40 Customer: Wardell Armstrong LLP Report Number: 146949
Client Reference: SH10753 Attention:  Mike Kelly Superseded Report:
g .
l Asbestos Identification
Date of Analysis Analysed By Comments Amosite Chinysotile Crocidoite Fibrous. Fibrous Fibrous Non-Asbestos
(Brown) {White) (Blue) Asbestos Actinoite Anthrophyfite Tremolite Fibre
Ashestos Asbestos
l Cumomer Sampe Raf TPOLNS I 15/08/11 Lauren Sargeart Loose fbres in sod Mot Detected (#) Detacted (#) Not Detacted (#) Not Devected (#) Not Detacted (#) Not Detected (#) ot Detacted
Daptn (m) 0.5
Sampie Type SOUD
Date Sampied O4/08/2011 00:00:00
Date Recewved
oG 110809-50
Ongral Sample 4,080,811
Memnod Number MO8
I Customwr Samgie Al TPIOINS I 15/08/11 Lauren Sargeant Mot Detecred (#) Pt Detected (#) Not Detected (#) Not Detected (#) Mot Desected (#) Mt Detected (#) Not Dastctad
Dapth (m) om
Sempie Trpe oUD
Date Sampied 04/08/2011 00 00:00
Date Recesved
SOG 110809-50
Ongea Sampie 4080517
Method Number ™o
Customer Samgie Ref TOING 7 150811 Laurer Sargeare Mot Detected (#) oot Detected (#) it Dtactec (9) ot Detectaa (#) Mot Detected (#) INot Detectad (#) ot Detectad
Degth () 0.2
Sample Type SOUD
Date Sampiad DADE/0L1 00:00:00
acn Racesevec
506 110809-50
Ongnal Sampie 4060621
l
Cumomer Sarmgie Aaf. XS NS 2 150811 Lauren Sargeart Mot Detected (#) Mot Detectee (#) Mot Detected (#) ot Detacted () Mot Detected (#) Mot Detected (1) Detected
Dapen (m) 0%
Sampie Tyoe SOUD
Date Sampled 04/08/2011 00-00:00
Date Recesrwed
SDG 110809-50
Ongnal Sample 4,080,626
Hethod Number T4




(‘I, ALcontrol Laboratories

CERTIFICATE OF ANALYSIS

Validated

SDG: 110809-50
Job: H_WARDELL_SHF-40
Client Reference: SH10753

Location:
Customer:
Attention:

Wardell Armstrong LLP
Mike Kelly

Order Number:
Report Number:

SH3129
146949

Superseded Report:

lient Reference
ss Sample taken (kg)

Mass of dry sample (kg)

AC ANALYTICAL RESULTS

0.123

0.175

CEN 10:1 STAGE BATCH TEST

Site Location
Moisture Content Ratio (%)
Dry Matter Content Ratio (%)

REF : BS EN 12457/2

36.9
731

Farticle Size <4mm >95%

Case

SDG

lLab Sample Number(s)
Sampled Date

Customer Sample Ref.

Depth (m)

Solid Waste Analysis

I Total Organic Carbon (%)
Loss on Ignition (%)
Sum of BTEX (mg/kg)
Sum of 7 PCBs (mg/kg)
l Mineral Oil (mg/kg)
PAH Sum of 17 (mg/kg)
pH {pH Units)
ANC to pH 6 (mol/kg)
ANC to pH 4 (molkg)

110809-50
4060626
04-Aug-2011
TP305

0.40

0.0354
<210

T48

R C2 Conc” in 10:1 eluate (mg/I1) A2 10:1 conc” leached (mg/kg) Limit values for compliance leaching test

Eluate Analysis using BS EN 12457-3 at L/S 10 I/kg
Result Limit of Detection Result Limit of Detection

Arsenic 0.00419 <0.00012 0.0419 <0.0012 - - -
Barium - - - - - - -
Cadmium <0.0001 <0.0001 <0.001 <0.001 - - -
Chromium 0.00257 <0.00022 0.0257 <0.0022 - - -
Copper 0.002 <0.00085 0.02 <0.0085 - - -
Mercury Dissolved (CVAF) 0.000011 <0.00001 0.00011 <0.0001 - - =
Molybdenum - - - - - - =
Nickel 0.000984 <0.00015 0.00984 <0.0015 - - -
Lead 0.000271 <0.00002 0.00271 <0.0002 - i
Antimony - - - - = - s
Selenium 0.00117 <0.00038 00117 <0.0039 - - -
Zinc 0.00227 <0.00041 0.0227 <0.0041 - -
Chloride - - - - - - z
Fluoride - & a - & < ”
Sulphate (soluble) 402 <2 402 <20 . 3 5

Total Dissolved Solids

Total Monchydric Phenols (W)

Dissolved Organic Carbon

Leach Test Information

Date Prepared

pH (pH Units)

Conductivity (uS/cm)
Temperature (°C)

Volume Leachant (Litres)
Volume of Eluate VE1 (Litres)

25/08/2011 142533
14:25:21 25/08/2011

18-Aug-2011

7.70
248.00
2050
0867

Page 16 of 24
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Solid Results are expressed on a dry weight basis, after correction for moisture content where applicable
Stated limits are for guidance only and ALcontrol cannot be held responsible for any discrepancies with current legisiation
Mcerts Certification does not apply to leachates




|

ALcontrol Laboratories

CERTIFICATE OF ANALYSIS

Validated

SDG: 110809-50 Location: Order Number: SH3129
Job: H_WARDELL_SHF-40 Customer; Wardell Armstrong LLP Report Number: 146949
Client Reference: SH10753 Attention:  Mike Kelly Superseded Report:

CEN 10:1 STAGE BATCH TEST

nAC ANALYTICAL RESULTS REF : BS EN 12457/2

Client Reference

Site Location

lMass Sample taken (kg) 0.123 Moisture Content Ratio (%) 36.9
Mass of dry sample (kg) 0175 Dry Matter Content Ratio (%) 731
Particle Size <4mm >95%
ICase
SDG 110809-50
Lab Sample Number(s) 4060626 [ —
Sampled Date 04-Aug-2011
Customer Sample Ref. TP305
Depth (m) 0.40
Solid Waste Analysis

Total Organic Carbon (%)
Loss on Ignition (%)

00354

Leach Test Information

Date Prepared 18-Aug-2011
pH (pH Units) 770
Conductivity (uS/cm) 248.00
Temperature (°C) 2050
Volume Leachanl (Litres) 0867

Volume of Eluate VE1 (Litres)

e e A e R e

Solid Results are expressed on a dry weight basis, after correction for moisture content where applicable

Stated limits are for guidance only and Alcontrol cannot be held responsible for any discrepancies with current legisiation
Mcerts Certification does not apply to leachates

25/08/2011 14 25.33
14:25:21 25/08/2011

Page 17 of 24

Sum of BTEX (mg/kg)
Sum of 7 PCBs (mg/kg) <21.0
Mineral Qil (mg/kg) = .
PAH Sum of 17 (mg/kg) .
pH (pH Units} 748 .
ANC 1o pH 6 (molkg) 3
I ANC to pH 4 [molkg) - &
R e e e T e e e e R T T e e e T s el
n : . i
Eluate AI'IGWSIS Ca Conc" in 10:1 eluate (mg/l) A2z 10:1 conc" leached (mg/kg) leti:glnz::rm:l;l:imrzrr
Result Limit of Detection Result Limit of Detection
l Hexavalent Chromium <0.03 <0.03 <03 <0.3 - - -
7.9 <0.001 79 <0.01 - - -
Sulphide <0.01 <0.01 <0.1 <0.1 - - -
Free Sulphur <0.05 <005 <0.5 <0.5 - - -
Total Cyanide (W) <0.05 <0.05 <0.5 <0.5 - s J
I Free Cyanide (W) <0.05 <0.05 <0.5 <0.5 - - -
Phenol by HPLC (W) <0.002 <0.002 <0.02 <0.02 - - -
Cresols by HPLC (W) <0.008 <0.006 <0.06 <0.06 - . =
Thiocyanate (W) <0.05 <0.05 <0.5 <0.5 - - -
Xylenols by HPLC (W) <0.008 <0.008 <0.08 <0.08 - - -
Napthol by HPLC (W) <0.01 <0.01 <0.1 <0.1 - - -
2.3.5 Trimethyl-Phenol by HPLC (W) <0.003 <0.003 <0.03 <0.03 - - -
Boron 0.157 <0.0094 1.5 <0.094 - - -
Phenols Total of 5 Speciated by HPLC <0.025 <0.025 <0.25 <0.25 - - -
W)
Naphthalene by GCMS <0.0001 <0.0001 <0.001 <0.001 - - -
' Acenaphthene by GCMS <0.000015 <0.000015 <0.00015 <0.00015 - - -
Acenaphthylene by GCMS <0.000011 <0.000011 <0.00011 <0.00011 - - =
Fluoranthene by GCMS <0.000017 <0.000017 <0.00017 <0.00017 - -
Anthracene by GCMS <0.000015 <0.000015 <0.00015 <0.00015 - - -
I Phenanthrene by GCMS <0.000022 <0.000022 <0.00022 <0.00022 - - -
Fluorene by GCMS <0.000014 <0.000014 <0.00014 <0.00014 - - =
Chrysene by GCMS 0.0000241 <0.000013 0.000241 <0.00013 - - -




. ALcontrol Laboratories
CERTIFICATE OF ANALYSIS

SDG: 110809-50 Location: Order Number: SH3129
Job: H_WARDELL_SHF-40 Customer: Wardell Armstrong LLP Report Number: 146949
Client Reference: SH10753 Attention:  Mike Kelly Superseded Report:

CEN 10:1 STAGE BATCH TEST

'V-VAC ANALYTICAL RESULTS REF : BS EN 12457/2

Client Reference Site Location
lMass Sample taken (kg) 0.123 Moisture Content Ratio (%) 36.9
Mass of dry sample (kg) 0.175 Dry Matter Content Ratio (%) 73.1
Particle Size <4mm >95%
lCau
SDG 110809-50
Lab Sample Number(s) 4060626 —ﬁ—
Sampled Date 04-Aug-2011
Customer Sample Ref. TP305

Depth (m) 0.40

Solid Waste Analysis

R R R ST TR S IEALT T L TS T ia S T T
' Total Organic Carbon (%)

Loss on Ignition (%) - -
Sum of BTEX (mg/kg) 00354 -
Sum of 7 PCBs (mg/kg) <210 5
Minerai Oil (mg/kg) = >
PAH Sum of 17 (mg/kg) - -
pH (pH Units} 748 2
ANC to pH 6 (molkg) = -
ANC 1o pH 4 (mol/kg) - g -
e T e e T A T T e e e N T i T R T T T a e A ST ie e IR e

M in 10:1 eluate (mg/I 10:1 c®
Eluate Analysis B VSRR A2 b m:;:::.;::r 31';':.';':17;7:':7-:"
Result Limit of Detection Result Limit of Detection
I PAH Spec MS - Aqueous (W)
Pyrene by GCMS 0.0000175 <0.000015 0.000175 <0.00015 - - .
Benz(a)anthracene by GCMS 0.0000235 <0.000017 0.000235 <0.00017 - - -
Benzo(b)flucranthene by GCMS <0,000023 <0.000023 <0.00023 <0.00023 - - -
I Benzo(k)fluoranthene by GCMS <0.000027 <0 000027 <0.00027 <0.00027 - - -
Benzo(a)pyrene by GCMS 0.0000161 <0.000009 0000161 <0.00009 - - -
Dibenzo(ah)anthracene by GCMS <0.000016 <0 000016 <0 00018 _<0.00016 - - -
Benzo(ghi)perylene by GCMS <0.000016 <0 000018 <0.00018 <0.00016 - - -
Indeno(123cd)pyrene by GCMS <0.000014 <0.000014 <0.00014 <0.00014 - - -
PAH 18 EPA Total by GCMS <0.000247 <0.000247 <0.00247 <0.00247 - - -

Leach Test Information

Date Prepared 18-Aug-2011
pH (pH Units) 770
Conductivity (uS/cm) 24800
Temperature (°C) 2050
Volume Leachant (Litres) 0.867

Volume of Eluate VE1 (Litres)

Solid Results are expressed on a dry weight basis, after comrection for moisture content where applicable

Stated lmits are for guidance only and ALcontrol cannot be held responsible for any discrepancies with current legislation
Mcerts Certification does not apply to leachates

25/08/2011 142533

14:25:21 25/08/2011

Page 18 of 24




, AlLcontrol Laboratories

Validated

CERTIFICATE OF ANALYSIS

SDG: 110809-50 Location: Order Number: SH3129
Job: H_WARDELL_SHF-40 Customer: \Wardell Armstrong LLP Report Number: 146949
Client Reference: SH10753 Attention:  Mike Kelly Superseded Report:

CEN 10:1 STAGE BATCH TEST

hAC ANALYTICAL RESULTS REF : BS EN 12457/2

Client Reference
Mass Sample taken (kg)

Mass of dry sample (kg)

Particle Size <4mm

0.122

0.175
>95%

Site Location
Moisture Content Ratio (%)
Dry Matter Content Ratio (%)

35.9
736

Case
SDG

lLab Sample Number(s)
Sampled Date
Customer Sample Ref.
Depth {m)

Solid Waste Analysis

Loss on Ignition (%)
Sum of BTEX (mg/kg)
Sum of 7 PCBs (mg/kg)
Minecal Oil (mg/kg)
PAH Sum of 17 (mg/g)
PH (pH Units)

ANC to pH 6 (molkg)

l ANC to pH 4 (molkg)

l Total Organic Carbon (%)

110809-50
4060627
04-Aug-2011
TP306

0.60

<240

787

’ C2 Conc” in 10:1 eluate (mg/1) Az 10:1 conc” leached (mg/kg) Limit values for compliance leaching test

Eluate Analysis using BS EN 12457-3 at L/S 10 I/kg
Result Limit of Detection Result Limit of Detection

Arsenic 000819 <0 00012 0.0819 <0.0012 - - -
Barium - - - = - - -
Cadmlum <0.0001 <0.0001 <0 001 <0.001 - - -
Chromium 0.0357 <0.00022 0.357 <0.0022 - - -
Copper 0.00446 <0 00085 0.0448 <0.0085 - - -
Mercury Dissolved (CVAF) 0.0000485 <0.00001 0.000485 <0.0001 - -
Molybdenum s - < - " - -
Nickel 0.000831 <0.00015 0.00831 <0.0015 - - -
Lead 0.00071 <0 00002 0.0071 <0.0002 - - -
Antimony - - - - - -
Selenium 000155 <0.00039 0.0155 <0.0039 - -
Zinc 0.00329 <0.00041 0.0329 <0.0041 - - -
Chloride - - - - - - -
Fluoride - . - - - B I
Sulphate (soluble) 15.3 <2 153 <20 - -

Total Dissolved Solids

Total Monohydric Phenols (W)

Dissolved Organic Carbon

Date Prepared

pH (pH Units)

Conductivity (uS/cm)
Temperature (°C)

Volume Leachant (Litres)
Volume of Eluate VE1 (Litres)

25/08/2011 14.26:33
14:25:21 25/08/2011

Leach Test Information

18-Aug-2011
807
151.00
2050
0868

e e

Solid Results are expressed on a dry weight basis, after correction for moisture content where applicable
Stated limits are for guidance only and AlLcontrol cannot be held responsible for any discrepancies with current legisiation
Mcerts Certification does not apply to leachates
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, Alcontrol Laboratories
CERTIFICATE OF ANALYSIS

Validated

SDG: 110809-50 Location: Order Number: SH3129
Job: H_WARDELL_SHF-40 Customer:  Wardell Armstrong LLP Report Number: 146949
Client Reference: SH10753 Afttention:  Mike Kelly Superseded Report:

CEN 10:1 STAGE BATCH TEST
AC ANALYTICAL RESULTS

Client Reference Site Location

REF : BS EN 12457/2

Mass Sample taken (kg) 0.122 Moisture Content Ratio (%) 359
Mass of dry sample (kg) 0.175 Dry Matter Content Ratio (%) 736
Particle Size <4mm >085%
Case
SDG 110809-50
lLab Sample Number(s) 4060627
Sampled Date 04-Aug-2011
Customer Sample Ref. TP306
Depth (m) 0.60
Solid Waste Analysis

Total Organic Carbon (%) "
Loss on Ignition (%)
Sum of BTEX (mg/kg)
Sum of 7 PCBs (mg/kg) -
Mineral Oil (mg/kg)

I PAH Sum of 17 (mg/kg)
pH (pH Units) 7.87

ANC to pH 6 (molkg)
ANC to pH 4 (molkg)

Leach Test Information

Date Prepared 18-Aug-2011
pH (pH Units) BO7
Conductivity {(uS/cm) 151.00
Temperature (°C) 2050
Volume Leachant (Litres) 0868

Volume of Eluata VE1 (Litres)

A S T TR e S Tatn S ms S

Solid Results are expressed on a dry weight basis, after correction for moisiure content where applicable

Stated limits are for guidance only and ALcontrol cannot be heid responsible for any discrepancies with curent legislation
Mcerts Certification does not apply to leachates

25/08/2011 14:25:33
14:25:21 25/08/2011

Page 20 of 24

" i - .
Eliisite Analysis Ca2 Conc” in 10:1 eluate (mg/I) A2 10:1 conc” leached (mg/kg) uttz:;rfmilmtﬂ?:;:n
Result Limit of Detection Result Limit of Detection
l Hexavalent Chromium 0.046 <0.03 0.46 <0.3 - 2 z
pH 78 <0 001 76 <0.01 - - -
Sulphide <0.01 <0.01 <0.1 <0.1 - - -
Free Sulphur <0.05 <0.05 <0.5 <0.5 - - -
Total Cyanide (W) <0.05 <0.05 <05 <0.5 - - -
Free Cyanide (W) <0.05 <0 05 <0.5 <0.5 - - -
Phenol by HPLC (W) <0.002 <0.002 <0.02 <0.02 - - -
Cresols by HPLC (W) <0.006 <0.008 <0.06 <0.06 - - -
Thiocyanate (W) <0.05 <0.05 <0.5 <0.5 - - -
Xylenols by HPLC (W) <0.008 <0.008 <0.08 <0.08 - - -
Napthol by HPLC (W) <0.01 <001 <0.1 <0.1 - - -
2.3.5 Trimethyl-Phenol by HPLC (W) <0.003 <0.003 <0.03 <0.03 - -
Boron 0.0723 <0 0094 0.723 <0.094 - -
I Phenols Total of 5 Speciated by HPLC <0.025 <0.025 <0,25 <0.25 - - -
(W)
PAH Spec MS - Aqueous (W)
Naphthalene by GCMS <0.0001 <0.0001 <0.001 <0.001 - - -
l Acenaphthene by GCMS <0.000015 <0.000015 <0.00015 <0.00015 - - -
Acenaphthylene by GCMS <0.000011 <0.000011 <0.00011 <0.00011 - - -
Fluoranthene by GCMS <0.000017 <0.000017 <0.00017 <0.00017 - - -
Anthracene by GCMS <0.000015 <0.000015 <0.00015 <0.00015 - - L
l Phenanthrene by GCMS <0.000022 <0.000022 <0.00022 <0.00022 - - -
Fluorene by GCMS <0.000014 <0.000014 <0.00014 <0 00014 - - -
Chrysene by GCMS 0.0000139 <0.000013 0.000139 <0.00013 - - -




I . ALcontrol Laboratories

CERTIFICATE OF ANALYSIS
SDG: 110809-50 Location: Order Number: SH3129
Job: H_WARDELL_SHF-40 Customer: \Wardell Armstrong LLP Report Number: 146949
Client Reference: SH10753 Attention:  Mike Kelly Superseded Report:

CEN 10:1 STAGE BATCH TEST

WAC ANALYTICAL RESULTS REF : BS EN 12457/2
Client Reference Site Location

Mass Sample taken (kg) 0.122 Moisture Content Ratio (%) 359

Mass of dry sample (kg) 0.175 Dry Matter Content Ratio (%) 736

Particle Size <4mm >95%

T A e o B R e T T D e e . T RS es St s =
Case

SDG 110809-50

Lab sample Number{s) 4060627 *
Sampled Date 04-Aug-2011

Customer Sample Ref. TP306

Depth (m) 0.60

Solid Waste Analysis Result

e e e ]
Total Organic Carbon (%) - 5 =
Loss on Ignition (%) - -
Sum of BTEX (mg/kg) <240 "

Sum of 7 PCBs (mg/kg) - =
Mineral Oil (mg/kg) - i
PAH Sum of 17 (mg/kg) z *

pH (pH Urts) 787
ANC to pH 6 (mol/kg) ¥

ANC to pH 4 (molkg) -
R e e R L S S T R S e AL S e R ST T L e e T TR S e T S TR S R TR T T Rt R e RIS T e e

Conc™ in 10:1 eluate (mg/1 10:1 conc” leached Limit values for compliance leaching test

Eluate Analysis C2 - A2 g using BS EN 11«:'-3 atL/s lﬂrl‘:kg
Result Limit of Detection Result Limit of Detection
l PAH Spec MS - Aqueous (W)

Pyrene by GCMS <0.000015 <0.000015 <0.00015 <0.00015 - - -
Benz(a)anthracene by GCMS 0.0000199 <0.000017 0.000199 <0.00017 - - -
Benzo(b)fluoranthene by GCMS <0.000023 <0.000023 <0.00023 <0.00023 - - -
Benzo(k)fluoranthene by GCMS <0.000027 <0.000027 <0.00027 <0.00027 - - -
Benzo(a)pyrene by GCMS <0.000009 <0 000009 <0.00009 <0.00009 2 " .
Dibenzo(ah)anthracene by GCMS <0.000016 <0 000016 <0.00018 <0.00018 - - -
Be_nzo(ghi)peryhne by GCMS <0.000016 <0.000016 <0.00016 <0.00018 - - -
Indeno(123cd)pyrene by GCMS <0.000014 <0.000014 <0.00014 <0.00014 - - -
PAH 16 EPA Total by GCMS <0.000247 <0.000247 <0.00247 <0.00247 - - -

RN S IESRCE NN MRS G-I § YN WSS N

Leach Test Information

Date Prepared 18-Aug-2011
pH (pH Units) 807
Conductivity (pS/em) 151.00
Temperature (°C) 2050
Vaolume Leachant (Litres) 0 B68

Volume of Eluate VE1 (Litres)

o e e e e e

Solid Results are expressed on a dry weight basis, after comection for moisture content where applicable

Stated limits are for guidance only and AlLcontrol cannot be held responsible for any discrepancies with curent legisiation
Mcerts Certification does nol apply to leachates

25/08/2011 142533
14:25:21 25/08/2011
Page 21 of 24
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Validated

SDG: 110808-50 Location: Order Number: SH3129
Job: H_WARDELL_SHF-40 Customer: Wardell Armstrong LLP Report Number 148948
Client Reference: SH10753 Attention:  Mike Kelly Superseded Report:

I REPORT KEY

Table of Results - Appendix

No Determination Possible

No Fibres Detected

IS0 17025 Accredited

Possible Fibres Detected

I Method No

PMOO1
PM024

PM114
PM115
TMO01
TMOo48

TMO62 (S)

TM089
T™M101
TM116

TM132
TM133

TM151
TM152
TM153

TM157
T™M168

TM173

T™M178
TM180
T™M181
T™M183
TM184
T™218
T™221
TM222

T™M227

T™M241

TM243
TM256

TM259
TM294

Note: Method detection limits are not always achievable due to various circumstances beyond our ¢ontrol

Reference

Modified BS 1377

In - house Method

HSG 248, Asbestos: The analysts' guide for
sampling, analysis and clearance procedures
Naticnal Grid Property Holdings Methods for the
Collection & Analysis of Samples from National
Grid Sites version 1 Sec 3.9

Modified: US EPA Methods 8020 & 602

Method 45008 & C, AWWA/APHA, 20th Ed.,
1999

Modified: US EPA Method 8260, 8120, 8020,
824,610 & 602

In - house Method

BS 1377: Part 3 1990,BS 6068-2.5

Method 3500D, AWWA/APHA, 20th Ed , 1999
Method 31258, AWWA/APHA, 20th Ed., 1999

Method 4500A,B,C, |, M AWWA/APHA, 20th
Ed., 1999

HP 6890 Gas Chromatograph {GC) system and
HP 5973 Mass Selective Detector (MSD).

EPA Method 8082, Polychlorinated Biphenyls by
Gas Chromatography

Analysis of Petroleum Hydrocarbons in
Environmental Media - Total Petroleum
Hydrocarbon Criteria

Modified: US EPA Method 8100

Sulphide in waters and waste waters 1991 ISBN
01 175 7186 SCA rec. 2007 (unpublished)'
US EPA Method 6010B

BS EN 23506:2002, (BS 6068-2.74:2002) ISBN
0580 38924 3
EPA Methods 3251 & 325 2,

Microwave extraction — EPA method 3546

Inductively Coupled Plasma - Atomic Emission
Spectroscopy. An Atlas of Spectral Information:
Winge, Fassel, Peterson and Floyd

In-House Method

Standard methods for the examination of waters
and wastewaters 20th Edition, AWWA/APHA
Method 4500,

Methods for the Examination of Waters and
Associated Materials; Chromium in Raw and
Potable Waters and Sewage Effluents 1980

The measurement of Electrical Conductivity and
the Laboratory determination of pH Value of
Natural, Treated and Wastewaters HMSO,
1978 ISBN 011 751428 4

by HPLC

Surrcgate
Sample ' Corrected

Description
Preparation of Samples for Metals Analysis
Soil preparation including homogenisation, moisture screens of
soils for Asbestos Containing Material
Leaching Procedure for CEN Two Stage BatchTest 2:1/8:1
Cumulative
Leaching Procedure for CEN One Stage Leach Test 2.1 & 10:1
1 Step
Determination of asbestos containing material by screening on
solids
Identification of Asbestos in Bulk Material

Determination of Phenols in Soils by HPLC

Determination of Gasoline Range Hydrocarbons (GRO) and
BTEX (MTBE) compounds by Headspace GC-FID (C4-C12)
Determination of Sulphide in soil and water samples using the
Kone Analyser

Determination of Volatile Organic Compounds by Headspace /
GC-MS

ELTRA CSB00 Operators Guide

Determination of pH in Scil and Water using the GLpH pH
Meter

Determination of Hexavalent Chromium using Kone analyser
Analysis of Aqueous Samples by ICP-MS

Determination of Total Cyanide, Free (Easily Liberatable)
Cyanide and Thiocyanate using the Skalar SANS+ System
Segmented Flow Analyser

Determination of SYOC in Soils by GC-MS extracted by
sonication in DCM/Acetone

Determination of WHO12 and EC7 Polychlorinated Biphenyl
Congeners by GC-MS in Soils

Determination of Speciated Extractable Petroleum
Hydrocarbons in Soils by GC-FID

Determination of Polynuclear Aromatic Hydrocarbons (PAH) by
GC-MS in Waters

The Determination Of Easily Liberated Sulphide In Soil
Samples by lon Selective Electrode Technique

Determination of Routine Metals in Soil by iCap 6500 Duo
ICP-OES

Determination of Trace Level Mercury in \Waters and Leachates
by PSA Cold Vapour Atomic Fluorescence Spectrometry

The Determination of Anions in Aqueous Matrices using the
Kone Spectrophotometric Analysers

Microwave extraction - EPA method 3546

Determination of Acid extractable Sulphate in Soils by IRIS
Emission Spectrometer

Determination of Hot Water Soluble Boron in Soils (10:1
Water:soil) by IRIS Emission Spectrometer
Determination of Total Cyanide, Free (Easily Liberatable)
Cyanide and Thiocyanate

The Determination of Hexavalent Chromium in Waters and
Leachates using the Kone Analyser

Mixed Anions In Soils By Kone

Determination of pH in Water and Leachate using the GLpH pH
Meter

Determination of Phenols in Waters and Leachates by HPLC
Determination of Free Sulphur in liquids by HPLC

14:25:21 25/08/2011

* Applies to Solid samples only. DRY indicates samples have been dried at 35°C

NA = not applicable.
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CERTIFICATE OF ANALYSIS

' Validated

SDG: 110809-50 Location: ) Order Number: SH3128

Job: H_WARDELL_SHF-40 Customer: Wardell'Armstrong LLP Report Number: 148949

Client Referenca: SH10753 Attention:  Mike Kally Superseded Repor:

Test Completion Dates
Lab Sampie No(s}| 4060611 | 4080612 4060617 4080613 ! 4060821 | 4050623 | 4080625 | 4060628 | 4080827
Customer.Sample Ref. ‘ R TR T T TR | TE TP =
AGS Ref, | ! ' | |
Depth 050 | 180 070 | 130 | o020 180 | 080 0.40 0.80
Type[ sOUD | SOUD | SOUD ' SOUD | SOUD | SOUD | SOUD SOLID | SOuD

Anions by Kone {soil) [ 16-A-2011 _16-Aug-2011 16-Aug2011 16-Aug-2011 15-Aug2011 36-Aup-2011 16-Aug-2011 | 15-Aug-2011
Anions by one (w) I [ i i i ] [24-Aug2011 | 23-Aug 2071
Asbestos Coraining Material Screen ! | | | 12-Aug2011 | 1 i

Asbastos ldentificaton (Soil) 15-Aug-2011 | 15-Aug-2011 " 15-Aug-2011 \ | 15-Aug-2011 1

Boron Water Scluble [ 15.a0g-2011 "35-Aug3011 [ 16-Aug-2011 1 i

CEN 10:1 Leachala (1 Stage; I ) | | | 18-Aug-2011 _ 18-Aug-2011
| CEN Readings | i i i [ 19-ALg-2011 | 19-Aug-2011
Cyanile CompiFree/TotalThiocyanate 12-Aug-2011 16-Aug-2011  12-Aug2011 18-Aug-2011 15-Aug2011 12-Aug-2011 23-Aug-2011 ' 23-Aug-2011
Dissohvad Metais ty 1CP-MS [ ! I 1 i | 23-Aug-2011  23-Aug-2011
Easily Liberatad Sulphide T2-Aug2011 | 12-Aug2011 | 35-Aug-2011 i

EPH CWG (Aliphatic) GG {5) | 17-Aug-2011 | 16-Aug-2011  16-Aug-2011
EPH CWG (Aromatic) GC (S) i | 17-Aug-2011 | 16-Aug-2011 | 16-Aug-2011
| Free Suiphwr [ | | | ! 23-Aug-2011 ¢ 23-Aug-2011
GRO by GC-FID (S) i I \ | 21-Aug-2011 | | 21-Aug-2011 | 18-Aug-2011
Hexavalent Chromium (8) 16-Aug-2011 16-Aug-2011 15-Augr2011 16-Aug-2011  15-Aug-2011 16-Aug-2011 16-ALg-2011 § 15-Aug-2011
Hexavatent Chromium (w) | | ] | 22-A14g-2011 { 22.Aug-2011
Mercury Dissoived \ \ | 22-Aug-2011 1 22-Aug-2011
Metals by iCap-QES (S0il). 15-Aug2017  16-Aug2011 16-ALG-2017 . 16-Aug-2011  16-Aug-2011 16-ALg-2011 16-Aug-20t1 1 16-Aug-2011
PAH by GCMS 12-Aug-2011 12-Aug-2011 | 15-Aug-2011

PAH Spec MS - Aqueous (W} I | 25-Aug-2011 | 25-Aug-2011
PCBs by GCMS I i i 17-ALg-2011

pH 11-Aug-2011  15-Aug-2011 12-Aug-2011 15-Aug-2011 15-Aug-2011 11-Aug-2011 15-ALg-2071 } 15-Aug-2011
PH Valua il [ | | | 22-ALg-2011 : 22-Aug-2011
Fhancis by HPLG {S) 12-Aug2091  15-Aug20%1 15-Aug2011 15-ALg2011  15-Aug20%1 15-Aug2011 16-AUg-2091 | 15:Aug-2011
Pheno!s by HPLC {W) | i | | | [ 23-Aup-20%1 123-Aug-201
Sample description 1 10-Aug2011  15-Aug-2011 10-Aug-2011 15-Aug-2011  10-Aug2011 10-Aug-2011  15-Aug-2011 | 10-Aug-2011
Sarni Volatde Organic COMpounds i [ 18-Aug-2011 [ 16°Aug-2011 1 18-Aug-2011  15-ALg-2011 | 16-Aug-2011
Sulphide | i i ! | | 22-A1g-2011 | 22-Aug-2011
Total Organic Carbon 16-Aug-2011 ] [ 15-Aug-2011 15-ALG-2GT1 |

Total Sulphate 16-Aug-2011 15-Aug-2011 16-Rug-2011 18-Aug-2011 16-Aug2011 15-ALg-2011  15-Aug-2011 } 15-Aug-2011
Total Suiphur 12-Aug-2011 T 12:A0g:2011 | 15-Alig-2011 |

TPH CWG GC (S) | [ ! | 21-Aug-2011 | 124-Aug-2011 | 18-Aug-2011
VOT MS (5) | i . | 1B-Aug-2011 i | 19-Aug-2011 3 19-Aug-2011

14:25:21 25/08/2011
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SDG: 110809-50 Location: Order Number: SH3129
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Appendix

1 Results ae exprassed on @ dry weighl basis (dried at 35°C) for ail soi analyses except for the following
INRA Leach tesis, flash point, ammonium as NH4 by the BRE method, VOC TICS, SVOC TICS TOF-MS
SCAN/SEARCH and TOF-MS TICS

2 Samples will be run in dupiicate upon request, but an addtional charge may be incurred

3. If sufficient sample is received a sub sample will be retained free of charge for 30 days afer analysis 1§

SOLID MATRICES EXTRACTION SUMMARY

analysis (s commonly used for the quantification of gasoline range organics (GRO), the system will also
detect other compounds such as chlorinated solvents, and this may lead lo a faisely high resul with respect
10 hydrocarbons only. R is not possible to specifically identify these non-hydrocarbons, as standards are nol
routinely run for any other compounds
utilised

and for more defintive identification, volatles by GCMS should be

light microscopy and central siop dispermon staning,
based on HSG 248 (2005)

Visu ]

Estimation of fibre cantent Is nol permitied as part of our UKAS accredited test other than. -
Trace -Where only one or two asbestos fibres were identified

Further guidance on typical asbestos fibre content of manufactured products can be found

inHSG 284,
The ider i of by g materials and soils falis within our schedule of
tests for which we hold UKAS accreditati h ini inter ti and all other

information contained in the report are outside the scope of UKAS accreditation.

loompm-d (e-mailed) for both soil jars, lubs and volatile jars. All waters and wvials will be discarded 10 days m.\.e:mpcm.s e
after the analysis is completed (e-mailed) Al malteral removed during an asbestos contaming matenal 5 o CANMEIRL:
screen and analysed for the presence of asbestos will be retaned for a period of 6 months after the analysis Y OLOHEXANE BT
date All samples received and not scheduied ml be d_l:pouﬂ of one month after the date _cf receipt uniess MATTER forel CYCLOHEXANE SOTHERM GRMERE
we are instructed to the conltrary Once the inttial period has expired, a slorage charge will be applied for
sach month or parl therecf until the chenl cancels the request for sample storage Alcontrol Laboratories B EBVENTAL SULPHUR DaC Do SOTHERM HALC
reserve the right to charge for samples received and siored but not analysed
PHENQ.SBY GOMS WET Dov SOXTHERM e
4 With respecl to fumaround, we will aways endeavour o meet client requirements wherever possible but
turnaround times cannot be absolutely guaranteed due to so many variables beyond our control HERBCDES pac HEXANEACETONE SOXTHERM e 2 ]
IS We lake responsibity for any test performed by sub-contractors (marked with an astensk) We endeavour FESTCDES bac HEXMNEACETONE SOTHERM s
to use UKAS/IMCERTS Accredited Laboratories, who efther complete a quality questionnare or are audited
by ourselves For some determinands there are no UKAS/MCERTS Accredited Laboratones in this nstance EPH(RO) DaC HEXMNE/CETCNE ENDOEREND i
@ laborat ith @ known track record will be utilised
RN Lo il EHMN Oy o | HEMNEACETNE BIDOEREND )
& When requested, the m_!lvmm sub sample scheduied will be screened in house for the presence oi. large EPH(CLEANED L) Dac HEXANEACETONE BNOOMREND @
b g frag pieces. If no asbestos containing material s found this will be
reported as ‘no asbestos contaning i . containing material is detected d wil be BHOWGEY GC DaC HEXANEACETONE ENDOVREND o
removed and analysed by our documented in houss method TMO48based on HSG 248 (2005). which s
accredited to ISO17025 If asbestos conlaining material is present no further analysis will be undertaken. At FCBTOT PCBCON Da&c HEXPNE ACETONE ENDOVEREND fe oty
no point is the fibre content of the soil sample determined
POLYAROMETIC MCROMVE
7 If no separate volatle sample is supphed by the client the integrity of the data may be compromised if the HY CRCCARBONE (VS WVET HEXANEACETCNE ™23 GCMS
laboralory s required to create a sub-sample from fhe bulk sample -simiarly  a headspace or sediment s e
i I ( )
rht:l';;n'::.tlha volatile sample, This will be flagged up as an Invalid VOC on the test schedule or recorded on T EAC s e
. FOLYAROWATIC
8 If appropriate preserved bottles are not received preservation will lake place on receipt However. the HYCROCARBONE RARD
integrity of the data may be compromised o Wer HEXANEACETONE SHUER ol =4
9 NDP -No determination possible due to insufficient/unsuitable sample SEMVAANLECRGANT
COVPONDS WET DOMACETINE SINCAE QCNE
10 Metals in water are performed on a fitered sample, and therefore represen! dissolved metals -lotal metals
I mus! be requested separately
11 Results refate only 1o the tems lested
BXTRACTION
12. LODs for wet tests reported on a dry weight basis are not corrected for moisture content METHOD
13 Sumrogate recoveries -Most of our organic methods include surrogates. the recovery of which s PAHNS HEXME STIRFEDEXTRACT ON(STIR -84 GCMS
monitored and reported For EPH, MO, PAH, GRO and VOCs on soils the resull is not surrogate correcied,
but a percentage recovery is quoted. Acceplable limits for most organic methods are 70 - 130 % B HEWE STIRREDEXTRACTION(STIR -8R} GCFD
RPEDEXTRACTION(
14 Product analyses -Organic analyses on producis can only be semi-quanitatve due fo the malrx effecis EFHO/G HEXANE sn SR8 GCFD
:!ﬂdpl;:::uulmn M MNERA OL HEXSNE STIRFEDEXTRACTION( STIR-BAR) GCFD
FCB 7CONCENERS HEXANE STIRFEDEXTRACTION( STIR-BAR) GCMs
15. Phenols monohydric by HPLC Include phenol, cresols (2-Methyiphenol, 3-Methyiphenol and
4-Methylphencl) and  Xylenols (2,3 Dimethylphenol 2,4 Dimethylphenol 2.5 Dimethyiphenc! 26 PCBTOTAL HEPNE STIRREDEXTRACTION(STIR-BAR) GOMS
Dimethylphenol, 3.4 Dimethyphenol. 3.5 Dimethylphenol)
SOC o) UCUIDUICUD SHEE GCMms
16 Tolal of 5speciated phencls by HPLC includes Phenol 235Tnmethyl Phenol 2-Isopropylphenol
Cresols and Xylencls (as detailed n 15) FREESUPHLR oM SOLD PAHEE BTRCTION HAC
17. Stones/debns are nol routinely removed We aways ends lo lake a rep ative sub sampie from PEST CCROFP M UQUOUALID SHAE acMs
the received sample
TRAZNE HERED oo UQUDUOUD SHHE GCMS
18 In certain circumsiances the method detection limd may be elevaled due to the sample being outside the
calibration range Other faclors thal may contribute to this include possible inlerferances In both cases the RO o SELIDTHINE DL MG EN ki
sample would be diluted which would cause the method detection limit to be raised TR byINFRARED () TE LQUOLOUD SHE W
19 Mercury resulls quoted on soils will nol inciude volatie mercury as the analysis is performed on a dned MNERA OLbyR CE LOUDUGUD SH¥E AL
and crushed sample
GLYCOLS NONE DRECT NECTION GCMS
20 For the BSEN 12457-3two balch process to allow the cumulative release to be calculated. the volume of
the leachate produced is measured and fitered for all lesis We thersfore cannot camy out any unfitered " ]
Igenuficabon of Asbesios in Bulk Matenals & Sois
analysis The lests affected include volaties GCFID/GCMS and all subcontracted analysis Bebe<dons Type Corvemon Nare
The results for dentificaton ol ssbesios i bulk
21 For all leachate preparations (NRA DIN. TCLP, BSEN 12457-1, 2. 3) volatiie loss may occur, as we do malenais are otxaned Fom supplied bulk malenals or Crnyie Whiesteis
not empioy zero headspace exiraction Wioss™ “denked “ms  potwriuly’ “asbesios 4
dunng  sample  description which have  been Aroale [y —
examined to delsrmine the presence of asbesios
22, We are accredited to MCERTS for sand, clay and loamtopsoll or any of these matenals -whelher these fibres using  Aicontrsl  Laboratories  (Hawardan) B
are derived from naturally occurring soll profiles, or from fillmade ground, as long as these materials n-house  methad  of  ransmiftedipolansed  fight
constitute themajor pant of the sample Other coarse granular material such as concrete, gravel and brick are mecroscopy  nd  cental  stop  Geperson  stwning
i ¥ based on HSG 248 (2005) Flras Admote
not accredited if they comprise the major part of the sample. v
The resuls for identficaton of asbestos N sols ae Foows Ankophjte
23 Analysis and identificalion of specific compounds using GCFID is by retention tme only. and we roulinely obtsined kom 3 homogenised sub sample which has
caiibrate and quantfy for benzene, tolueneé ethylbenzenes and xylenes (BTEX) For folal volaties n the C4 bean miamned 0 delsmine the presence o Flras Tremie
-C10 range. the iotal area of the chromalogram is integraled and expressed as ug/kg or ugl ARhough this ssbastos. fibfes uwing Alcontral  Laboratones
(Hawarden) in-house method of tansmdtedipolarsed

14:25:35 25/08/2011
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Statistical Analysis-of Geochemical Results




STATISTICAL ANALYSIS OF SOIL CONTAMINATION DATA - PLANNING SCENARIO

LA (Based on CL-AIRE/CIEH £/ Soil C: Dats with & Critical Concentration, May 2008)
A J‘.ﬁ’-i’
e Ejrﬂ]Sthﬂg Job Number SH10753 Job Name Land to east of Polar Ford, Barnsley
¥ Assessor J Lymer Date 1T-Aug-11
Proposed Land Use Residentisl with Homegrown Produce Zone
Key Question: Is there significant evidence that the true mean of the i Is less than the screening value (critical concentration)?

Null Hypathwsls (Ha): The true mean cancentration is equal Lo or greater than the scraening valua (critical concentration; § * Ce)

Alternative Hypothesis (H1): The true mean concentration Is less than the screening value (critical concentration; p < Cc)

N A ]
STATISTICAL TEST RECORDED CONCENTRATION / STATISICAL RESULT
Fhero! (Wotal-
Arsanic Cadmium Cheomium Copper Lead Mercury Nickel Selenium Vanadium Zine _ Cyanide (res) mono)* ' Sulphate (lotal) Sulphate (2:1) Sulphide (82-)  Clwomium VI
mokg L L matg Lo DM mghg mata . .
TPIH 1.80- 112 0a 1.39 182.00 25700 426 00 ' 1.21 50,80 1.52 27300 | 050 002 | 01080 00874 0.55 0.30
TP302 0.70- A40 055 21.30 34.80 8170 ! oor 1180 050 2390 107.00 0,50 0.02 | 01280 0.1060 0.30
P30 130 1% 053 18 60 b5 T 470 { 0.07 280 9 50 7920 050 D02 D.1020 0.22%0 0.5% 0.30
TP303 3 0.20- 16.00 097 28.40 57.30 100.00 oor 2920 050 230 110,00 050 0.0 1 0.1280 0.3470 030
TP303 1.80- 18.50 062 1420 | wa0o 87 00 0.07 14.20 050 124 00 050 a02 D.1720 03100 0ss 030
TP304 0.80- 10 80 080 20.30 27.10 4200 i aor 2930 050 21.40 92.70 0.50 0.02 0.0223 00532 060
P30S 0.40- 129 00 081 23,90 23700 meesa | .17 50.10 050 7080 238.00 0 50 002 0.2700 0.1700 0.30
TP306 0 60- s 104 00 1.18 46 20 11800 oo | 427 48 40 050 61.70 534.00 0 50 002 ' ___o02e10 06510 030
Numbar of samples (N} ) ] [] i B ] [ ] B & 5 8 I 8 8 u 0 3 W
Minimum 8.4 0528 142 7253 i 347 | 0.07 1.9 0s 214 792 1 0s 0DI78 00223 0 0832 0.55 0.3
Maximum | 123 1.39 182.0 { a9 1380 ! 427 508 152 109 534 | 05 0.0175 0.291 0,651 i 0.550 06
Standard Davistion | 53 [} 58 : 120 508 1 16 0 26 154 [} 0 o [/} o
Scresning Valkes (Critical Canc.; Cc) » " - 0 at " ™ o ] w0 » aw . i . LR ]
Source of Scresning Valus
Outlier ldentification
Standardised Valus (Tn) 1282 1588 2232 1.142 1.284 1.846 0,943 2475 1130 1852 ! 0,000 oo 1073 1547 #OIVO! 2478
Critical Valua (Tcrit) 2032 2.032 2,032 1 2032 i 2012 2032 2.032 1.671 2032 | 0.000 20312 2.032 2032 1.153 2012
18 there an Outlier (Tn > Terk) NO NO YES I NO | NO | NO NO YES NO NO | NO ool | NO NO ] VES
Outiiar location(s) and depthis) i ‘ I
Oustiler status i | o
Does the Data have a Normal Distribution?
Visual Estimate (probabiltity piot) NO YES NO YES YES NO YES NO NO NO Wa sidev=0 wa sideved YES YES /s sidev=0 NO
Shapiro-Wilk statistic (W) 0.74 088 087 0.85 0.84 | 056 0.89 042 005 0.76 /a sidev=0 n/a sideve0 0@ 0.87 wa sideva0 042
Shapiro-Wilk Tast (is W > Sig(0.05)) NO YES d NO YES ] YES | NO YES NO NO NO a sidev=0 Wa sdavs0 | YES YES wa sidev=0 NO
Mean {85% UCL) iy 1 ! s 4 ™ | ™ | wia “ e wa na | ° ! o ° f 1 e
Iy e wigniflc ant wykbence that ha | | I
concentraion is lees Hhan Hhe scroening iy YES wa YES WO | i YES wa wa | YES YES | YES YES YES nia
< Cey | |
Level of Evidence (.. %) nia 100 wa 100 <51 [ va 100 na na nim l 0 #OIV/O! e wa ! na na
Does the Data have a Non-normal Distribution?
Chabrychav Thearem. YES NO _ __YES : NO | YES NO : YES . YES YES NO NO i NO NO YES
Mean Concentration (5% UCL) m wa 132 I wa wa ! 3 we v " o | wa e wa wa wa 1
s Mhers wieific srt svidancs that e mesn | | | ‘
han e value NO wa YES e wa | YES e YES N0 YES | na | wa YES
weCept | | | |
Laval of Evidance (p1, %) <51 nia 99 na na | 99 nia 98 B89 99 L nia na | na na na 89

NB: 1) valuss shown in bold sxcead tha critical concentrabion (sdopled generic screening value ), 2) Non-detects have bean enlored as the limil of deciaction for thal substanca and these values are shown in itabcs.
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(Based on CLAAIRE/CIEH Guidance on Comparing Soil Contamination Data with a Critical Concantration, Mary 2008)

wardell

STATISTICAL ANALYSIS OF SOIL CONTAMINATION DATA - PLANNING SCENARIO

- ~+r Job Number: SH10753 Job Name' Land to east of Polar Ford, Barnsley
armstrong
Assessor J Lymer Date’ 17-Aug-11
Proposed Land Use  Residential with Homegrown Produce Zone
Key G Is there significant evid that the trus maan of the 1 is less than the screening value (critical concentration)?

Null Hypothesis (Ho). The true mean concantration is equal to or greater than the screening valua (critical concentration; § 2 Cc)

Altgrnative Hypothesis (H1): The trus mean concentration is lass than the screening value (critical concentration; u < Ce)

| SAMPLE IDENTIFICATION |
STATISTICAL TEST RECORDED CONCENTRATION / STATISICAL l!_;ul.'l'
Benso(ajeniina TBento(BIucrant Bento(ghiipery Benrofk|fiucrant T Indenc(123cai
| Bonsolalpytene Chrysans Fluotanthens Fluorane Maphthalens  Phensnthrene Pyrene
i ! cone | i nene lons { wne | . | hrmcens | | yeena !
geation ____Degth imbal) 0 — o] sy ] - yghy iy __ughy - g
TPIO1 1.80. 188 10600 1480 7530 740 S840 3950 3280 5440 1150 12200 364.00 3600 1940 4760 000 10400
™02 0.70 400 2o 2250 Tate ! 2ae0 1 5330 4620 5710 ' 6520 ans 15500 612.00 380 288 7960.000 12800
TP30Z 1.30- 28 46.5 147 a9 409 502 28 181 A 85 1190 35.50 195 1 51,000 962
P03 0.20- 228 3780 : 1450 : 4680 : a9 2830 - 1240 2900 3850 531 21%0 471.00 1990 s? 4730.000 7450
TPI03 1.80- 2 152.0 267 918 21 1090 448 419 843 130 1720 52.30 366 393 1210 000 1410
TPIO4 | 0.80- 50.0 500 242 642 462 | 218 182 550 112 500 1450 500 180 500 1040 000 1150
TPIOS | 0.40- 100.0 3010 az8 4320 1 a5z i 3260 2340 3150 3780 567 7460 1000 2340 825 3390 000 8200
vpios | 060 216 992.0 1 2910 19000 19300 | 13400 ' 9680 13788 18806 080 30400 45100 ' $480 658 8360 000 27500
Numbar of samples (N) ] [] ) [] [] 1 8 [] [] B 8 ] B [ [ [ s
Minimum 215 465 147 ] 495 409 i 218 182 189 : 434 50 | 1180 385 160 aza a1 v62
Maximum 400 1060 2910.0 | deococ ! 19500 ! 13400 9680 13700 16600 2080 | 30s00 812 9480 1940 8360 000 27500
Standard Devistion 141 1) 1011 6118 8372 | 4586 3201 4444 5356 694 9838 213 Nz 608 3022 8376
Screening Value (Critical Cone.; Cc) 40000 nen T avencen { arm [ 1 . 000 - 1 w000 . 490000 40000 | o 0 200000 Vo000
Source of Screening Value . L
Outlier identification
Standardisad Vaius (Tn) 1.195 1226 1168 1388 1.343 1252 1308 1389 1.461 1.289 1.366 1128 1264 1398 1108 1398
Critiesl Value (Terh) 2032 2032 2032 2082 | 2032 2032 2012 2032 2032 2032 2032 2032 2032 2032 2032 2.032
Is there an Outtier (Tn » Terit) NO NO NO ! NO 1 L] l NO NO ! NO O NO NO NO | NO NO NO NO
Outlier location(s) and depth{s) A H 1 ! :
Cutller status
S
Does the Data have a Normal Distribution?
Visuasl Estimats (probablitity plot) YES NO YES NO NO YES YES NO NO YES YES YES YES NO YES YES
Shapiro-Wilk statistic (W) 0.91 0.81 : 0.91 0.81 0.81 | 087 084 077 o.ra 0.87 | 0.85 0.85 { 083 0.76 089 0.83
Shapiro-Wilk Test (is W > Sig(0 05)) YES NO YES NO l NO YES YES NO NO YES | YES YES | YES NO YES YES
Mean Concentration (95% UCL) 261 na | we | e ! e t (L] oomre | e we | vwe | vars o | ew wa 037 14443
s there 1 | | |
lesa than YES wa YES wa ! wa I L] YES na e »O ' YES YES NO wa YES YES
e i : i 4 | H
Laval of Evidence (p,, %) 100 s 100 na ! na 90 100 na wva 5 100 100 | 80 s 100 100
Doss the Data have a Non-normal Distribution?
B _ Chebychev Theorsm. NO YES _ NO YES YES { NO NO YES YES NO NO NO NO YES NO NO
" 777 Mean Concenirstion ($5% UCL) e =4 ! wa [ veete | 15454 | wa H na 19588 L wa | wa wa ! wa Va8 wa wa
s thel® significant evidencs Dut the mean. | 4
COnCerration s keaa than the worsening vkae wa YES ~a o WO wa wa L] NO | na } L] YES wa
L { { i '
Lavel of Evidence (p1, %) wa 99 na <51 81 LT va 8 74 na ) wa na v 9 na wa
sclion for ihal substance and these values are shown in italics.

NB. 1) values shown in bold exceed Ihe critical concentration (sdoplad genaric Screening value); 2) Non-delects have been entered as tha limil of dach
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Gas Monitoring Results
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Gas Concentration Measurements

= wardell
il 2rmstiong

RECORD OF MEASUREMENTS FOR GAS MONITORING BOREHOLES

Client Name: Bellway Homes Date of Sampling: 5/8/2011
Site Name: polar Ford Extension Site Job Number: $H10753
. Flow | Sample Barometric Relative Depth to
Borehole CHa G, 0; Rate Typé Pressure: Pressure Water
Ref. %by % by % by I/hr (mb) (mb) {m bgl)
Volume Volume Volume
BH1 0.0 0.0 19.6 0.0 Acc, 997 -0.02 DRY @
85m

Atmaospheric Pressure:As indicated

Pressure Trend: n/a

‘Weather: Warm and sunny

Instrument-Used: Infrared GA 2000

Sample Type: As indicated

Operator: M Kelly

Notes:




Gas Concentration Measurements
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RECORD OF MEASUREMENTS FOR GAS MONITORING BOREHOLES

Client Name: Bellway Homes Date of Sampling: 9/5/2011
Site Name: Polar Ford Extension Site Job Number: SH10753
Flow | Sample Barometric Relative Depth to
Borehole CH,8 o, 0, Rate Type Pressure Pressure Water
Ref. % by % by %by | Ifhr (mb) (mb) (m bgl)
Volume Volume Volume
BH1 0.0 19 18.5 -01 Acc. 991 +2.32 7.43

Atmospheric Pressure; As indicated

Pressure Trend: Falling

Weather: Warm and sunny

Instrument Used: Infrared GA 2000

Sample Type: As indicated

Operator: ) A Shaw

Notes:




Gas Concentration Measurements
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RECORD OF MEASUREMENTS FOR GAS MONITORING BOREHOLES

Client Name:. Bellway Homes Date of Sampling: 12/9/2011
Site Name: Polar Ford Extension Site Job Number: SH10753
Flow Sample Barometric Relative Depth to’
Borehale CH, 0, 0, Rate Type Pressure. Pressure Water
Ref. % by % by %by | ihr {mb) {mb) {m bgl)
Volume | Volume Volume
BH1 0.0 24 184 | +0.1 | Acc. 977 -0.1 7.39
1

Atmospheric Pressure: As indicated

Pressure Trend: n/a

Weather: Windy

Instrument Used: Infrared GA 2000

Samiple Type: As indicated

Operator: ] A Shaw

Notes:
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APPENDIX XV

Geotechnical Laboratory Results



El LABORATORY

Prfessiona iﬂu}s&éﬁorét?wf REPORT ' -

TUKAS

- TESTING

Contract Number: PSL11/1970
Client’s Reference: Report Date: 16 August 2011

Client Name: Wardell Armstrong
Unit 4, Newton Business Centre
Thorncliffe Park
Chapeltown
Sheffield
S35 2PH

For the attention of : Mike Kelly
Contract Title: Polar Ford Extension Site, Dodworth Road, Barnsley

Dite Received: 10-August-11
Date’Commenced:  10-August-11
Date Completed: 16-August-11

Notes: Observations and Interpretations are cutside the UKAS A ccreditation

A copy of the Laboratdry Schedule of accredited tests as issued by UKAS is attached to this report. This certificate is
isstled in accordance with the accreditation requirements-of the United Kingdom Accreditation. Service. The results
reported herein relate only to the material supplied to the laboratory. This certificate shall not be reproduced in full,

without the prior writtén approval of the laboratory,

Checked and Approved Signatories:

Vi

R Gunson A Watkins M Beastall
{Director) (Director) (Laboratory Manager)

Page 1.of
5— 7 Hexthorpe Road, Hexthorpe, ge o

Doncaster DN4 DAR

tel: +44 (01844 815 6641

fax: +44 (0)844 8156642

e-mail: rgunson@praosoils.co.uk
awatkins@prosoils.co.uk
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SUMMARY OF LABORATORY SOIL DESCRIPTIONS

Hol Sample Sample Depth Description of Sample
Nutmber Number Type m

BHI B 0.50-1.20 [MADE GROUND dark grey very sandy very.silty.gravel,

BH1 D 2.30 _ [MADE GROUND dark brown slightly gravelly sand.

BHI1 D 4.40 Brown mottled grev gravelly CLAY:

BH1 10 R 4.80-5.80 [Grey mottled brown gravelly slightly sandy very silty CLAY.

BH2 B 1.00-2.00 |MADE GROUND dark brown gravelly sand.

BH2 6 B 3.00-4.00 JMADE GROUND dark grey very sandy very silty gravel.

BH2 11 D 6.40 Brown sandy CLAY.

BI12 13 D 7.60 __{Brown weathered MUDSTONE.

BH2 15 D 8.30 _ [Brown weathered MUDSTONE. |

BH2 17 D 9.20  |Brown weathered MUDSTONE.,
TP302 B 1.40 Brown-mottled grey very aravelly very sandy CLAY. AR
TPY04 B 1.00 Brown motiled prey very sravelly very sandy CLAY. N

Compiled by Date Checked by Date Approved by Date
e 16/08/11 ol [6/08/11 £ 16/08/11
4 ﬁ boye W KV ] POLAR FORD EXTENSION SITE, Contract No: PSL11/1970
)ﬂ,f ﬂ ¥ ﬂ
%f'c-”fzw% f,:f,--yﬁ ,A, Wi DODWORTH ROAD, BARNSLEY. Client ReE SH107S3

Page of



SUMMARY OF SOIL CLASSIFICATION TESTS
{(B.S. 1377 : PART 2 :-1990)
Moisture Bulk Dry Particle Liquid Plastic Plasticity %

Hole Sample { Sample Depth Content Density Density Density Limit Limit Tndex Passing Remarks

Number | Number| Type m Y% Mg}'m3 ng:_’.mJ Mg/mJ Yo Yo % A25mm
Clauar 3.2 Clause 7.2 Clawse 7.2 Clanse 8. Cluuse 4.3/44 Clouse 5. Clause 6.

B 2 B 0.50-1.20 21

BH1 4 D 2:30 23

BH1 8 D 4.40 19 o= 44 22 22 85 Intermediate plasticity CI.

BH1 10 B 4.80-5.80 24 it 58 26 32 81 High plasticity CH:

BH2 3 B 1.00-2.00 26

BH2 11 D 6.40 33 1erest 54 27 27 100 High plasticity CH.

BH2 13 4] 7.60 9.7 NP

BH2. 15 D 8.30 9.5

BH2 i7 )] 9.20 6.4
TP302 B 1.40 20 40 22 18 57 |Intermediate plasticity CI.
TPI04 B 1.00 22 45 23 22 73 Intermediate plasticity CI.

SYMBOLS: NP : Non Plastie * 1 Liquid Limit and Plastic Limit Wet Sieved.
Compiled by Date Checked by Date Approved by Date
eI 16/08/11 == 16/0R/11 = 16/08/11
POLAR FORD EXTENSION SITE, Contract No: rSL11/1970
DODWORTH ROAD, BARNSLEY. Client Ref: SHI0753

PSLRCO2 Issue 1 Jun 06 Page of



PLASTICITY CHART FOR CASAGRANDE CLASSIFICATION.

(B.S.5930 : 1999)
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Cnmpi!ed by Date Checked by Date Approved by Date
GEZI 16/08/11 &= 16/08/11 “= 16/08/11
lifa'boratorﬁ fite POLAR FORD EXTENSION SITE, Contract No: PSL11/1970
e et ﬂ.,,,,,,j%ff,&:; [eih, DODWORTH ROAD, BARNSLEY. Client Ref: SHI0753

PSLR0OO2 Issue 1 Jun 06 Page of



Particle Size Distribution Test
BS1377 : Part2 : 1990

Wet Sieve, Clause 9.2

Hole Number: BH1 Depth (m): 4.80-5.80
Sample Number: Sample Type: B
E g E E =HR 2 &858 o E 2 ome %
r = 100.00
[ 7
| T 90.00
FH = 80.00
70.00
w00 P
i :
5000 &
g
i 4000 E
.f
3000
2000
16,00
_1 | 000
00001 0.001 0.0 0. | 10 100 1000
Particle Size (mmj}.
BS Test | Percentage Soil Total
Sieve Passing Fraction | Percentage
125 100
75 100 Cobbles 0
63 100 Gravel 15
375 100 Sand 6
20 100 Silt/ Clay 79
10 92
6.3 89
335 87
2 85
1.18 83 |Remarks:
0.6 82 See summary of soil descriptions.
0.3 80
0.212 80
G.15 79
0.063 79 Checked By  |Date Approved By  |Date
g2 16/08/11 @ 16408011
POLAR FORD EXTENSION SITE, Contract No.:
DODWORTH ROAD, BARNSLEY. PSL11/1970
Page of




Particle Size Distribution Test
BS1377 : Part 2 : 1990

Wet Sieve, Clause 5.2

Hole Number: TP302 Depth (m): 1.40
Sample Number: Sample Type: B
g g g § £%% % =289 .2° 2 u .. %
A 9 =5 5 T 100,60
/
90.00
/
[ 80
00
f/"
/]
7000
//
14 .
[ T “ 60.00 %"
; ‘ g
= 5000 &
l {
{ 40.00 §
% 1000
* 20,00
i ‘
I 10.60
0.00
0.0001 0.001 0.01 01 1 10 100 1000
Particle Size {(mm).
BS Test | Percentage Soil Total
Sieve Passing Fraction | Percentage
125 100
75 100 Cobbles 0
63 100 Gravel 33
37.5 100 Sand 18
20 97 Silt/ Clay 49
10 82
6.3 78
3.35 72
2 67
1.18 3 Remarks:
0.6 59 See summary of soil descriptions.
0.3 55
0.212 53
Q.15 51
0.063 49 Checked By  |Date Approved By |Date
z 1608711 Z2_ 16/08/11
— ) S POLAR FORD EXTENSION SITE, Contract No.:
“E'L?b:qratory DODWORTH ROAD, BARNSLEY. PSL11/1970

Page of




Particle Size Distribution Test
BS1377 : Part 2 : 1990

Wet Sieve, Clause 9.2

Hole Number: BH2 Depth (m): 3.00-4.00
Sample Number: 6 Sample Type: B
g ] ] § BEZ8 3 =323 -2 2 2 _ 2
( 3 L A 55 = 100.00
| “
| 7 90.00
1 L §0.00
i
/ 70,00
4 6000 ¥
}// E
LY
/ 2
I
y 4000 &
j 30.00
i A
v 2000
!
| 10.00
L _ ! 0.00
0.0001 0.001 0.0l 0.1 | 1 100 1000
Particle Size (mm).
BS Test | Percentage Soil Total
Sieve Passing Fraction | Percentage
125 100
75 100 Cobbles 0
63 100 Gravel 43
375 100 Sand 30
20 93 Silt / Clay 22
10 76
6.3 69
335 60
2 52
1.18 44 Remarks;
0.6 36 See summary of soil descriptions.
0.3 30
0.212 27
0.15 25
0.063 22 Checked By [Date Approved By  [Date |
7z 1608711 Za 16/08/11 |
POLAR FORD EXTENSION SITE, Contract No.:
DODWORTH ROAD, BARNSLEY. PSL11/1970
Page of



Particle Size Distribution Test
BS1377 : Part 2 : 1990

Wet Sieve, Clause 9.2

Hole Number: Depth (m): 0.50-1.20
Sample Number: Sample Type: B
2 H g § ZHE §f z 2w 232 £ 2 4om
£ = =] = = o e = m = 100.00
///
/ 90.00
/ 80.00
’ H

v 70.00
i 60.00 %“
-9
// 5000 &
T f 40.00 §

// 30,00

[~

e 20,00

l 10.00

l 0.00

0.0001 4.001 0.01 0.1 i (o 100 1000
Particle Size (mm).

BS Test | Percentage Soil Total
Sieve Passing Fraction | Percentage
125 100
75 100 Cobbles 0
63 100 Gravel 46
375 100 Sand 35
20 93 Silt / Clay 19

10 77
6.3 70
335 61
2 54
1.18 49 Remarks:
0.6 41 See summary of soil descriptions.
03 32
0.212 28
0.15 25
0.063 19 Checked By  |Date Approved By [Date
€ 16/08/1 1 /o 16/08/11
POLAR FORD EXTENSION SITE, Contract No.:
DODWORTH ROAD, BARNSLEY. PSL11/1970
Page of




‘«‘ﬁ’*PLQw:_ Nae Mo e umi ot Ao emamm ‘A eV Semplas

LABORATORY SOIL TESTING Date lssued: Schedule Nuraber:
~ SCHEDULE Results Required By: St 1 of )
Date Received by fab: Sample Storage Period:
Contaminated Sitc : * Yes/ 2iof-Unlnown Predommsibay csin  *Delete as appropriate. Project Engineer: (Vv Woisf LD's
SAMPLE DETAILS CLASSIFICATION | CT(-;'MI'AC'I'ION TESTS CONSOLIDATION TRIAXIAL TESTS SHEAR BOX TESTS CHEMICAL
TESTS P.5.D Misc Tes1s/Remarks TESTS TESTS
— F 5
5|2 1 IRARARE : e ’é
ElE|x HHEIREHEEE a s (2] [2 13 B (F [Nowmar [ (5[5 |
E % [2“ Depth (m) 3 :'E g 3 '% ele ﬁ'-‘-i g Pressure Range (kPa) E 3] rEE. E LY Lateral Pressure (kPa) g E g Pressures ';§ % g B _g
2| S BHEHEERE a SlElR1E R |3 SRR | gz g ]8]S
gEE SRS (E (2225 B Flaarl 28 s (3|2 T (2 (5 (E(F
Z 3 |(& EleE [ElE|2|2)2185 5 SlEIEE RS 2lils |z 2 & (2
Bnjl! ip [ou
2 |& o512 Pl
21P| 2
4 |D]|2=2 X
|6 125-%5
& D |y XX
108 |ag-58[ XX |X
Z|e | 6%
iY|D | F-9
B2\ || o445
218 lie-20] X
616 ]3c-Uo
QB {So-6o
NP {6w XX
31D ] 36 =
iS|»| 83
i3[D| a2 Pas
T A1 -4 el
Ty |A| VO '
I l I
PROJECT EI\C]NEER:M\KE Kv;,‘\_&._“! [LOCA'IIUN: P Cdﬁ € o) CSTYE['DODH-‘OE"H QD.’ ég ~ (_‘OZ.)x\"E'R»\(."I‘P\IU,\JBER::..:‘_{"3:!_5,3

All tests ara carried out to BS1377:1950 unless otharwise stames.

Approved By: Anthony Waikins Date: G1.07.04 PSLGFO1 Issue No. 1
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APPENDIX XVI

Capping Layer Calculation
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CAPPING LAYER CALCULATION

Job Number: SH10753

Job Name: Former Polar Ford adjacent site, Dodworth
Road, Barnsley

Assessar: i Lymer’

Date: 26/08/2011

Max detected
. . Assessment
Contaminant Contaminant . Cg Cc X (mm)
. Criteria
concentration
Arsenic 129 32 4.031 0.5 515.044
Lead 1380 450 3.067 0.5 483.117
Benz{a)anthracene 19 4.7 4.043 0.5 515315
Benzofa)pyrene 19.5 0.94 20.745 0.5 585.181
Benzo(b}fluoranthene 13.4 6.5 2.062 0.5 407,882
Benzo(k}fluoranthene 13.4 9.6 1.396 0.5 265.116
Chrysene 16.8 g 2.100 0.5 412.500
Dibenz{a,h)anthracene 2.08 0.86 2.419 0.5 443.636
Indenc(123-cd)pyrene 9.48 3.9 2431 0.5 444.622
Cover Thickness X [mm}= 585.181 Maximuml
Mixed Zone M (mm) = 600
Q,
Contaminant concentration of >0% O_f
Cec Generic
cover
Assessment

Calculation based on Cover Systems for Land Regeneration - Thickness of cover systems for
contaminated land, NHBC
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