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EXECUTIVE SUMMARY
Wombwell Foundary, Hough Lane, Wombwell

| Cocation: The site in its entirety covers approximately 6.5 hectares in
area is centre on Nationz! Grid Reference SE 3888 0237.

History: The site has had two major previous uses which included
a foundry and landfill. Thers was also a well noted to be
on site.

Geology & Hydrogeology: The underlying geology is the Middie Coal Measures in

particular the Wooley Edge Rock in the north of the sile.

The underlying strata are classified as a minor aquifer.

| Environmental Considerations: | There is one landfill located on the site with an additional
sile within 250m of the site and one 250 — 500m from the

site.
There is one discharge consent within 500 ~ 1G00m from
the site.

Mineral Extraction: There is one unnamed coal seam known tou cross the site.

The property is within the likely zone of influence on the
surface from recorded workings in 3 seams cof coal
between 90m to 530m depth, the last date of working
being 1980, The Coal Authority Report siates that
ground movement from the past coal workings shouid by
now have ceased.

The site does not lie within an area of present or future
underground coal mining.

The properly is not within the boundary of a past, present
or future opencast site.

There are no recorded mineshafis on or within 20m of the
site.  The possibibly of encountering an un-recorded
mineshaft cannot be discounted, although it is considered
unlikely.

”Ground Conditions: MADE GRCUND; Concrete, foundry sand, ash, clinker,
slag and possible asbestos

This averlays natural CLAY and subsequently natural
BEDROCK.

Contamination Summary: Contamination was identified within all types of MADE
GROUND found on sile.

| Foundation Design: Foundations shall be a combination of strip/trench
footings, rafls and piles as follows;

Stripfirench foolings on the periphery.

Raft foolings on the area formally covered by the foundry
sulldings following re-engineering of the fill materials.

File foolings on Uie area of a former landfill along with the

L

Wombwell Foundry, Hough Lane, Wombwell Consolidated Geo-Environmental
Investigation Repoit
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areas of deep trenches,

| Floor Slab Design:

Remedial Measures:

Suspended ground fioor slabs with gas protection
measuras.

“Suitable decommission‘iﬁ"g and removal of all identifiad

above and below greund slorage lanks across the site
wilh vatidation testing of the bases.

Decommissioning of tha substation with validation testing
of the base.

Grubbing up of all hardsianding. This material should be
crushed, screened and reused subject lo appropriale
chemica!l contamination testing and approval from the
locai authority,

The general MADE GROUND will be suitable for reuse on
sitz except for within proposed garden areas (unless
suitatly capped) due to some elevated contaminants. it is
recommended that these materials are re-used beneath
drives, pathways and other hardztandings.

Where MADE GROUMND is present in rear gardens a
800mm capping should be provided incorporating a
150mm hard lo dig layer at its hase and 225mm of topsoil.
This is likely to be required in the majority if not all of the
proposea rear gardens.

Wombwell Foundry, Hough Lane, Wombwell Consolidated Geo-Environmental

Investigation Report
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A FACTUAL INFORMATION
1.0 INTRODUCTION
1.1 This report describes a geo-environmental investigatlion undartaken on behalf

of Ben Bailey Homes Limited on a site at Former Wombwell Foundry, Hough
Lane, Wombwell, Barnsley, South Yorkshire,

1.2 This investigation has been carried out knowing that the sie is to be
developed with residential properties including apariments of {raditional 2 and
3 storey constructions with associated communal landscaped areas and
private gardens.

1.3 This report has been prepared by Joynes Pike & Associates Limiled with all
reasonable skill, care and diligence within the terms of the Contract with the
chent Ben Bailey Homes Limited, and iaking account of the information made
available by the client, as well as the manpower and resources devoted to it
by agreement with the client. Joynes Pike & Associates Limited disclaims any
responsibility to the client and others in respeci of any matlers outside the
scope of the above Contract.

1.4 The objectives of the investigation were to obtain information relating to the-
ground and groundwater conditions at the site in order to determine suitable
methods of design and construction for foundations, floor slabs and roads efc,
for the proposed development and o enable formulation of an appropriate
remediation strategy in the context of development proposals.

1.5 This report has been produced on behalf of The Client, BEen Bailey Homes
Limited, and no responsibility is accepted to any Third Party for all or any part.
This repori should net bes relied upon or transferred to any other parties
without the express written authorisation of Joynes Pike & Associates Limited.
If any unauthorised Third Party comes into possession of this report, they rely
on it at their own risk and the authors owe them no duty of care or skill.

1.6 The findings and opinions conveyad via the desk study information and
Johnson Poocie and Bloomer Ground Report within this report are based on
information obtained from a variety of sources, as detailed, which Joynes Pike
& Associates Limited believes are reliable. Nevertheless, Joynes Pike &
Associates Limited cannol and does not guarantee the authenticity or
reliability of the information it has relied upon from these sources.

1.7 Whilst this report may express an opinion on the possible configuration of
(strata, contaminants or gases) between or beyond exploralory hole positions
or on the possible presence cof fealures based on either visual, verbal or
published evidence, this is for guidance only, and no liabiiity can be accepted
for its accuracy.

1.8 The comments on groundwater and ground gas condiiions are based on
observations made at the time of the invesligation and those previously
reporied from third parties. It should be noted, however, that groundwater and
ground gas levels may vary from those reporied due to seasonal or other
effects.

Wombwell Foundry, Hough Lane, Wombwell Consolidated Geo-Environmentat
Investigation Report
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1.9 Although every effort has been made to position exploratory holes in the least
sensitive areas of th= site, exploratory hole positions were localed
approximaietly as part of this investigation and no guarantee can be given as
lo their accuracy. Consideration should be given to the possibility that
exploratory holes excavated as parl of this investigaticn, and indeed any
previous ground investigalion work by others, may be encountered beneath or
within the influence of individual foundations. JPA cannot be held responsible
for failure of excavations or structural failures caused by the location of
foundations of any form of structure within the influence of explaratory holes.

1.10 Existing manhole covers were not lifled and drainage runs were not inspeclad
during the course of this ground investligation. However a full service and
ullity survey and post demolition topegraphica! survey has been carned ot
by Tower Surveys Limited prior to the site investigation works being carried
oul and should be read in conjunction with this report.

1.11 The site plans enclosed in this report should not be ussd for scaling purposes
1.12 Johnson Poole and Bloomer have undertaken a Closure Report to surrender

the Waste Management Licence for the former {andiill present on site. No
reference or comment is made in relation to this within this repor.

Wombwell Foundry, Hough Lane, Wombwell Consolidated Geo-Environmental
investigation Report
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2.0 THE SITE

2.1 Location & Access

2.1.1  The site in its entirety covers approximately 6.5 heclares in area and 1s cenired
on National Grid Reference SE 3898 0237.

2.1.2 Al the time of both the original and further investigation, access to the site was
gained via the main entrance gates off Hough Lane. A further two access
points are present on Hough Lane and one locked access gate is present at the
roundabout on the A9195 Dearne Valley Parkway.

2.2 Site Description

2.2.1 At the time of the JPB investigation the site was occupied by several of the
foundry buildings. These were subsequently demolished te ground floor slab
level apart from the electricity substation. N was observed that this electricity
subsstation has asbestos containing materials present within iis construction.

2.2.2 During the further investigation works carried out by Joynes Pike and
Associates ii was observed that approximatzly one third ic one half of the site
comprised several flat concrete areas (the former foundry building bases and
floor slabs) with the rest of the site being scrub land and areas of semi-mature
to mature trees. The concrete bases are at various topographical levels as
shown on the attached topographical survey.

2.2.3 The site is bound to the north by Hough Lane beyond which is an existing Ben
Bailey Homes Limited development. To the east the site is partially bound by
existing industrial premises and partially by open fields, to the south are open
fields and to the west is an operational railway.

2.2.4 The only retaining structure noted on site was a wall to the north east of the site
bounding the works beyond. This retaining structure was previously part of a
foundry building and as such will require a survey and possible remedial
measures.

2.2.5 The site generally slopes away from Hough Lane io the south west and the site
is currently terraced from the northern boundary to the southern boundary.

Wombwell Foundry, Hough LLane, Wombwell Consolidated Geo-Envirenmental
investigation Report
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THE SITE

L ocation & Access

The site in its enlirely covers anproximalely 6.5 feclares in area and is centred
on National Grid Reference SE 33898 0237.

Al the time of beth the original and further investigation, access lo the sile was
gained via the main enfrance gates off Hough Lane. A further two access
points are present on Hough Lane and one locked access gate is present at the
roundabout on the A2195 Dearne Valley Parkway.

Site Description

Please refer to Joynes Pike and Associates Limited Drawing No. 232095/02
Rev A whilst reading the foliowing section.

Al the lime of the JPE investigation the site was cccupied by several of ine
foundry buildings. These were subsequently demolished to ground floor slab
level apart from the electricity substation. It was obse/ved that this electricity
substation has asbestocs containing materials present within its construction.

During the further investigation works carried out by Joynes Pike and
Associates it was observed thet approximately one third to one half of the site
compriced several flat concrete arzas (the former foundry building bases and
flour slabs) with the rest of the site being scrub land and areas of semi-mature
to mature treces. The concrete bases are al various topographical levels as
shown on the attached topographical survey.

The site is bound to the north by Hough Lane beyond which is an existing Ben
Eailey Homes Limited development. To the east the site is partially bound by
existing industrial premises and partiaily by opan fields, to the south are open
fielas and to the west is an operational railway.

The only retaining structure noted on site was a wall to the north east of the sitz
bounding the works beyond. This retaining structure was previously part cf a
foundry building and as such will require a survey and possible remedial
measuras.

The site generally slopes away from Hough Lane to the south west and the site
is curvently terraced from the northern boundary to the southern boundary.

Wombwell Foundry, Hough Lane, Wombwell Consolidated Geo-Environmental
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DESK STUDY
Sources of Information

The following sources of information have been consulted as part of the desk
study for the site;

{a) JPA archives

() Environmenlal database report

{c) British Geologicat Survey 1:50,000 Sheet 87 'Barnsley’ and 110,560
sheet 283 NW.

{d) BRE 211 - Raden, guidance on protective measures for new
dwellings

{e) Law Society Guidance Notes and Directory for Coal Mining Searches

H Selected County Series and Ordnance Survey plans

{@) Jehnson Poole and Bloomer Land Consultants (JPB), Ground

Investigation Report Ref. DS074-46/SW dated 05 February 2004.

Sile History

The history of the site is recorded over selected periods by the maps
inspected, copies of which are supptied in the JPB report in Appendix A. The
account presented in this report is restricted by specific time periods
represented by these maps only.

Key dates in the davelopmsnt of the site and its environs are summarised
heiow,

Feature Location Maps
Wooded areas On site 1851-1929
Well On site 1892

] Raiiway Vvest of site 1901
Foundry On site 1929 - 2000
Infilling to south of sile On Site 1961 - 2000

In summary the site has been a foundry since around 1929 with residential
development taking place to the north and east of the site.

Geology, Hydreogeology and Hydrology

According to the inspected published geological information, the site is not
underlain by any superficial deposits.

The solid strata in the south western half of the site is shown to be Middle
Coal Measures comprising mudstones, silistones and sandstones. The norih
eastern half of the sile is shown to be the Woolley Edge Rock. There is an
unnamed coal seam believed to cross the northern section of the site. These

Wombwell Foundry, Hough Lane, Wombwell

Consolidated Geo-Environmental
Investigation Report
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strata are likely to be overlain by a thickness of weathered malenals derived
from the underlying bedrock.

3.3.3  According to Environment Agency Groundwater Vulnerabilily Map Sheet 11
'‘South Pennines’, the site is shown to be underiain by sirala which represent a
Minor Aquifer of low leaching potential. This means that the soils have good
or some ability to attenuate/diffuse source pollutants, which cannot as a result
move readily to the underlying groundwater.

334 There is one partially culverted watercourse which crosses the site in an adit
and exits in the southern area, as shown on the uiility survey by Tower
Surveys.

3.4 Mineral Extraction

341 A Coal Authority Mining Report was commissioned for the site by JPB and is
altached within their ground investigation report.

34.2  The propetty is within the likely zone of influence on the surface from workings
in 3 seams of coal between 30m to 530m depth, the fast date of working being
1980. The Coal Authority Report states that ground movement from the past
coal workings should by now have ceased.

3.4.3 The sile zlso lies in an area where coal is believed o exist at or close to the
surface.

3.44 The silie does not lie within an area of present or future underground coal
mining.

3.4.5 The property is not within the boundary of a past, present or fulure opencast
sile.

3.3.6  There are no recorded minashafts on or within 20m of the site. The possibility
of encountering an un-recorded mineshaft cannot be discounted, although it is
considered unlikely.

3.5 Environmental Considerations

3.5.1  Specific details relating to the environmental setting of the site are presented
within the environmental database report included within Appendix A. The
salient issues which relate to the site are summarised as follows:

3.5.2 The Technical Report has identified one current and one former landfill within
250m of the site. It has also identified one current landfill between 250m and
500m and one former landfill between 250m and 500m. These landfills were
licensed to accept industrial type wastes and difficult types of waste.

3.53 The landfill known to be present on the site was observed during the site
walkover and subsequently the waste management license associated with
this has succesfully heen handed back to the Environment Agency after a
consuliation and monitoring period.

354 There is also one landfill {ocated between 500m and 1000m of the site
boundary. The waste types deposited here are unknown.

Wombwell Foundry, Hough Lane, Wombwell Consolidated Geo-Environmental
Investigation Report
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There s one discharge consent between 500m and 1000m for the purposes
of site drainage.

There are no other features contained in the report which are pertinent {o the
redevelopment of the site.

Radon

The Building Research Establishment (BRE) has revised and updated BR211
‘Radon: guidance on protective measures for new dwellings', with an edition,
published in late December 1999 which is now in effect.

The revised BR211 provides a staged framework to determine whether radon
protective measures should be afforded to dwellings, as follows:

Annex A, Maps of areas where basic or full protection sheuld be provided,

Followed by,

Annex B; Maps of areas where a geological assessment should be carried
out,

The site lies in an area requiring a BGS Geological Assessment Report.

The Geological Assessment Report has been obtained and states that basic
radon protection measures are required for the site. The report is included as

Appendix E.
Ashestos
Afull Type 3 Asbestos Survey was undertaken by JPB.

The electricity substation still present on site was not fully accessed during the
asbestos survey because of live equipment.

It is recommended that if the substation is decommissioned that a Type 3
Ashestos Survey should be carried out prior to demolition.

The landfill on site was licensed to and is known fo have accepted asbestos
containing materials and therefore it is likely that there will be asbestos
materials within the landfilt matenial.

Wombwell Foundry, Hough Lane, Wombwell

Investigation Report
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PRELIMINARY CONCEPTUAL SITE MODEL
Potential Sources of Contamination

The following potential on site sources of ground coniamination have been
identified:

. Previous use of site as a foundry and all associated processes.
. Made Ground presant on site arising from foundry uses.
. Landfill present on site and importation of materials including ashestos.

. Spillage and leakage of oil/diesel or chemicals from the tanks/drums on
site and previously present on site.

. Mainienance of equipment and vehicles on site.

. Potential contamination of soils wilth asbestos during the demofition of
buildings.

. Substation present on site which may give rise to contamination.

The following potential off site sources of ground contamination have been
identified.

. Consltruction of adjacent railway line,
A prebminary pre-develepment conceptual site model has been produced
{drawing 232095-04) based on the suspected ground conditions from the desk

study.

Receptors of Contamination and Migration Pathways

Receptors are defined as human or non-human organisms that have fhe
potential to experience adverse effects from direct or indirect exposure to
contaminated maierial.

Migration pathways are defined as the courses chemicals {ake from a source
to an exposed organism or receptor. The exposure pathway can be direct (ie
stays within the same exposure media} or indirect transport from one medium
to another takes place. '

The following potential human health and environmental receptors have been
identified:

. Fufure site occupants
’ Site construction and maintenance workers
. Neighbouring occupants

The following potential migration pathways have been identified:

Wombwell Foundry, Hough Lane, Wombwell

Consolidated Geo-Environmental
Investigation Report
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. Inhalation

Breathing dust and vapouwrs from contaminated so¥ in outdoor air.
Vapours can also migrate into buildings resulting in inhalation by the
occupanis.

. Ingestion

Eating and swallowing of contaminated soil and/or groundwater either
by deliberate consumption, indirectly by eating or smoking with dirty
hands or by ingestion of fugitive dust.

. Dermal Contact

Direct contact with contaminated soil and groundwater, causing skin
conditions such as dermatilis etc.  Certain contaminants can be
absorbed into the body through the skin or enter direcily through open
cuts or abrasions

¢ Migration of Contaminated Water

Contaminated groundwater can migraie laterally or vertically dependent
on permeability, preferentia! pathways, man-made voids etc.

. Leaching

Infiltration of water through soil can leach out scluble contaminants
resulting in groundwater pollution.

. l.eaking Tanks, Pipelines and Drains

Hydrocarbon based contaminants can leak due to cracks in tanks, pipes
and drains and spillages can occur during tank filling operations.
Escaped hydrocarbons can significantly impact surrounding soil and
groundwater.

. Aggressive Attack

Building materials can be damaged by direct contact with aggressive
ground conditions, for example sulphaie attack on concreie and
hydrocarben attack on plastics.

4.3 Source-Pathway-Receptors Relationships

431 A summary of the preliminary posi-development conceptual site model is
provided in drawing 232095-05. This is based on the information to date that
consisis of the desk study and has been revised with remedial options shown
following completion of the site investigation in section 9.3.

43,2 The foliowing potential Source-Pathway-Receptor relationships have been
identified for the site bearing in mind the development proposals;

Wombwell Foundry, Hough Lane, Wombwell Consglidated Geo-Environmental
Investigation Report
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5.0 INVESTIGATION METHODOLOGY
5.1 Objectives

51.1  Two phases of investigation have been undertaken on the site. The first
phase was undertaken by Johnson Poole and Bloomer with full time
supervision by Joynes Pike and Associates, with the second phase of works
being undertaki:n sclely by Joynes Pike and Associates (following demolition
of the foundry buildings). The objectives of the investigation were to address
the following;

+  Delermine geotechnical and environmental issues relating to the site in
particular with refation to a residential end use.

. Full utility survey to trace all previous services due to the nature of the
site and private ownarship, inciuding the attempt to irace the culverted
watercourse present on site.

5.2 Clearance of Underground Services

521 Before the second phase of intrusive works were undertaken a full utility
survey was undertaken by Tower Surveys Limited. The positions of
exploratory holes were then scanned with a cable avoidance tool (CAT} prior
to excavalion,

5.2 Site Works

5.3.1  In total 39 trial pits, 19 rotary open holes, 15 windowless sampler boreholes
and 9 shell and auger boreholes have been undertaken across the site in two
separate phases of investigation as detailed below,

PHASE 1 -  Johnson Poole and Bloomer, between 29 September and 13
QOctober 2003.

14 trial pits to depths of belween 1.5m (begl) and 4.6m (begl).

9 shell and auger horeholes {o depths of between 4.5m (begl)
and 9.0m (kegl).

15 windowless sampler borehotes to depths of between 0.65m
{begl} and 5.0m (begl).

4 rotary cpen holes to depths of between 15.0m (begl) and
30.0m (begl).

PHASE 2 - Joynes Pike and Assocciales, 23 December 2005, concentrated
on the area formally dominated by the foundry buildings. The
concrete base depths were determined and the majority of the
internal pits were excavated with the depths of the bases
proved.

25 trial pits to depths between 0.1m {beqgl) and 4.5m (begl).

15 rotary open holes to depths of between 1.20m (begl) and
20.0m (beg!).

Wombwell Foundry, Hough Lane, Wombwell Consolidated Geo-Environmental
Investigation Report
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5.3.2 The approximaie locations of the exploratory holes are shown con the
appended Drawing No. 232095-03 with the JPA exploratory trial pit and
borehole logs are presented in Appendix B and C respectively. JPB logs are
enclosed within their ground repori enclosed within Appendix A.

53.3 Disturbed samples were taken during the first phase of investigation at
selected intervals from the strata encountered by a representative of JPB.
These were placed in appropriate containers and submitted for geotechnical
and chemical tesling.

534 Slandard Penetration Tests (SPT's) were undertaken at regular intervals
within the cable percussion boreholes and windowless sampler boreholes to
provide 'N' values for empirical assessment of sirength and density
parameters.

535  Gas/groundwater monitoring standpipes were installed within selected JPB
boreholes.  The standpipes were construcled using slotled pipe within a
gravel surround and bentonite seal near surface, and fitted with a gas tap
assembly at ground level suilable for connection to propriety gas monitoring
equipment. A stop cock box was placed o provide protection at ground level,

5.4 Chemical Laboratory Testing

54.1  As part of the assessment for potential contamination at the siie, soil samples
were subjected lo appropriate chemical analysis by JPB at their preferred
UKAS accredited laboratory.  Following statistical analysis by JPA following
the initiat phase of testing it was deemed that further chemical testing would
not he required as suitable data zets already existed for the various malerial
types to assess the material in accordance with current guidance (CLR 7).

5.4.2 Intotal 43 samples of representative strata were sent for a general sutie of
determinands.

5.4.3  Resulis of the chemical testing undertaken by JPB are presented in Appendix
A

55 Geotechnical Laboratory Testing

5.5.1 Representative samples were submitted by JPB to an approved and
accrediled laboratory and the following tesls scheduied to determine soil
properties as related o foundalion design and construction:

» Matural Moisture Caonient

. Plasticity Index Analysis

. Farticle Size Distribution

. Particle Density Tests

. Compaction tests using a 2.5kg rammer

552 Results of the geotechnical testing are presented in Appendix A.

5.6 Gas/Groundwater Monitoring

56.1  Monitoring of gas and groundwater tevels has been undertaken over a oneg
year period within the JPB installations since completion of the site work.
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56.2 Measuremenis of conceniraticens of methane, carbon dioxide, cxygen, carbon

monoxide and hydrogen sulphide carried out by JPB were taken using an Infra
Red Gas Analyser,

5.6.3 Atmospheric pressure, gas flow rates and groundwater levels were also
recorded on each occasion.

56.4 Results of the monitoring are presented in Appendix A within the JPB Ground
Repart.

Wombwell Foundry, Hough Lane, Wombwell Consolidated Geo-Environmental
Investigation Report



232095.20051540 PA

e P JOYNES PIE

6.0
5.1

611

6.1.3

6.1.3

6.1.4

6.1.5

6.1.6

L A3SOCHATES LTD

RESULTS OF THE INVESTIGATION

Strata Encountered

The ground conditions beneath the site was predominantly very similar to that
previously encountered, reported within the JPB report. The MADE GROUND
encountered in the further invesligation ranged from 1.2m to 4.0m below
existing ground level. The predominant MADE GROUND generally comprised
foundry sand with ash, clinker and slag gravel. Where the former foundry
buildings were located there was a thickness of concrete, reinforced in places.
The concrete bases were generally up to 0.3m in thickness with {the exception
of the slab encountered in TPEA where the gable end was proved to have a
footing up to 2.0m thick. {1t may be prudent to assume that the other concrete
footings on site have similar foatings on the gabie walls with the rest of the
bases being up to 0.3m thick

The JPB report indicates a range in thickness of the MADE GROUND to be
predominantly less than 4.0m beneaih the former buildings and greater than
4.0m where the former landfill is. The further investigation by JPA generally
coincides with this view, however desper MADE GROUND was encountered
towards the rear of the former foundry buildings.

Generaily the MADE GROUND within the landfill was similar to that previously
menlioned. However the landfill was licensed {o accept asbestos coniaining
products. Ashestos fragments were noted on the ground surface and it would
be prudent to assume that the landfit area contains ashestios fragments and
the matertal, if required to go off site, should be treated as special waste
requiring removal to a suitably licensed landfill.

The natural ground beneath the MADE GROUND was generally a firm brown,
slightly sandy, silty CLAY, beneath which was bedrock comprising Middle Coal
Measures.

Due to nearby services the previously identified well was not investigated. it is
recommended by Joynes Pike and Associates that this area be supervised
during the site strip phase of the remediation works,

Six rotary open boreholes were drilled to determine the presence or absence
of an unnamed ccal seam and to assess if workings are present. Coal was
gncouniered in one of the six boreholes drilled fo determine the unnamed
seam and a further three elsewhere on the site. The other boreholes drilled to
defermine the unnamed seam encouniered a very dark grey/black
MUDSTONE at the same level as the coal. No evidence of workings was
encountered {such as voids, broken ground, loss of flush efc.). Due to the
findings highlighted within this section il is believed that there will be no risk of
settlement due to coal mine workings heneath the sile as the coal seam is of
discontinuous and of poor quality and grades from a poor quality coal o a
black carbonaceous mudstone.

The pits marked on drawing 232095-03 shows the location and size of the pits
within the concrete bases with the majority of the depths shown via the trial pit
logs appended {o this reporl. One pit (Pit J) had a deeper concrete sinp
beneath approximately 0.2m wide and 3.0m deep. All pits will require
grubbing out and backfilling as detailed further in the report.
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6.2 Groundwater Observations

6.2.1  Groundwater was notf encouantered in any trial pits across the site.

6.2.2  Groundwater was recorded and monitored during the JPB shell and auger
boreholes and rotary boreholes. The depths ranged from ground level to
8.44m (begl) across the site.

6.3 Chemical Testing - Soils

€31 The results of the chemical testing on soil samples have been reviewed in
accordance with the legislative framework and crilena set out in Appendix D.

6.3.2 The results of the analysis have been assessed using statistical tesls as
cutlined in CLR 7. Appropriate USys values have heen calculated for each of
the identified straia types on site with the following being recorded as having
concentrations of determinands in excess of the relevant SGV or JPA in-
house trigger concentration value (Version 5, Sept 2005) for a propased end
use of residential with gardens. The following main strata types have been
identified;

«  MADE GROUND - brick rubble (Type A)
«  MADE GROUND - foundry sand (Type B)
«  MADE GROUND - gravel {Type C)

» Natural CLAY

633 Brick Rubble Made Ground (Type A)

The resulls of the four samples of brick rubble made ground indicate that tive
determinands were either below the published SGV or the Tier 1 in-house
screening values (IHSV) with the exception of
»  Arsanic with a US® of 40.42 mg/kg compared to the SGV of 20 mg/kg
« Lead with US®® of 499.86 mg/kg compared to the SGV of 450 mgikg
+ Nickel with a US™ of 53.51 mglkg compared to the SGV of 50 mgikg
«  Benzo (a) pyrene with US™ of 1.19 my/kg compared to the IHSV of 1.1
mgrkg
» Benz (b) fluoranthene with US® of 1.19 mg/kg compared io the IHSV of
1.1 mg/kg
» Chrysene with US® of 1.24 mg/kg compaad to the IHSV of 1.1 mg/kg
6.34 Foundry Sand Made Ground (Type B)
The results of the eleven samples of foundry sarnd made ground indicate that
ihe determinands were either below the publishad SGV or the Tier 1 [HSV
with the exception of;
+ Arsenic with a US™ of 35.3 mg/kg compared to the SGV of 20 mgikg
e Nickel with a US™ of 143.37 mg/kg compared to the SGV of 50 mg/kg
+ Elevated PAH.
Wombwell Foundry, Hough Lane, Womhwell Consolidated Geo-Environmental
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6.3.5 Gravelly Made Ground {Type C)

The results of the eight samples of gravelly made ground indicate that the
determinancs were either below the published SGV or the Tier 1 IHSV with
ihe exception of:

+ Arsenic with a US® of 34.95 mg/kg compared to the SGV of 20 mglkg
» Nickel with a US™ of 74.43 mg/kg compared to the SGV of 50 mglkg
« Lead with US™ of 464.62 mg/kg compared {o the SGV of 450 mglkg
«  Chrysene with US™ of 1.29 mgfkg compared to the IHSV of 1.1 mg/kg

536 Natural Clay

The results of the four samples of natural clay indicate that the determinands
were below either the published SGV or the Tier 1 IH5V.

6.3.7 Hydrocarbons odours thal were noied by JPB during the site invesiigation
were tesied and showed no significant leveis of contamination

63.8 It should be noted that the classification of soil for waste disposal purposes
and any resulling waste acceptance criteria {(WAC testing) required under the
Landfill Regulations introduced in July 2305 is beyond the scope of this
report.

6.4 Geotechnical Testing

6.41 Three representative samples were submitied to delermine plasticily Index
values.

Plasticity Index Analysis - BS1377; Panrt 2; 1990,
6.4.2 Results of the geotechnical testing are presented in JPB Report, Appendix A.

6.4.3 These results indicate that the shallow cohesive solls encouniered within the
trial pits are ol medium to high volume change potential in accordance with
NHBC Siandards Chapter 4.2, 1t would be prudent at this stage 1o assume a
high volume change potential for this are of the site.

6.5 Gas/Groundwater Monitoring

8.5.1  The results of gas monitoring have been assessed based on the guidance
presented in The Building Regutations Approved Document C, 2000, BRE
Report 212, Construction of New Buildings on Gas Conlaminated Land, 1991
and CIRIA Report 149, Proteciing Development from Methane, 1995.

6.5.2 The guidance outlined within Approved Documeni C indicates thal a gas risk
assessment should be undertaken and the risks managed by remedial
measuras such as removing the gas generating material or the provision of
gas resistant barriers within proposed dwellings,

6.5.3 From the installations constructed by JPB during the first phase of
investigation the following boreholes were siteated within the licensed tandfill
area.
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+ Boreholes BH8, BH22, BHZ5, BH26, BHZ7 and BHZ8.
Taking this in to account and due to the different conditions and compositions
of the materials present on the site the results are reporied as two separate
areas.
Landfill area (Borsholes BHE, BH22, BH25, BHZEG, BHZY and 8HZ8])
6.5.4 During the monitoring perncd, methane has been detected at concentrations
ranging between 0.0% viv and 16.0% v/v with the majority being detected within
borehole BH27.

6.5.5 Carbon Dioxide has been detected af concentrations ranging between 0.0% vfv
and 5.7% v/v on more than one accasion in each of the horehales,

68.5.6 Depleted oxygen concentrations ware recordzd within the range 20.9% v/v and
0.0% viv.

6.5.7 Average gas flow rates recorded only low peak emission rates of 0.0 to 4.0 ifh.
6.5.8 Hydrogen sulphide was not delected on any visit.

6.59 Groundwater has been recorded within the monitoring points at depths of from
existing ground level {begl} to 8.12m (begl).

Remaining Sie area

6.5.10 During the monitoring period, methane has been detecied at concentrations
ranging between 0.0% viv and 2.0% viv.

6.5.11 Carbon Dioxide has been defected at concenirations ranging between 0.0% v/v
and 8.0% viv on more than one occasion in each of the horehaoles.

6.5.12 Depleted oxygen concentrations were recorded within the range 20.9% viv and
0.0% viv.

6.5.13 Average gas flow rates recorded only low peak emission rates of 0.0 {o 4.0 {fh,
6.5.14 Hydrogen sulphide was not detected on any visit,

6.5.15 Groundwater has been recorded within the monitoring points at depths of fram
existing ground level (begl) to 7.61m (beg)).

65,16 Due to a number of anomaties within the gas maonilaring provided by JPB it is
recommendad that a further gas monitoring programme be carried out by JPA.
This should include borehole 27 in particular, as this has had a reading of 0%
viv of oxygen with no cther elevated gas levels. However it would be prudent
to carry out gas monitoring in all available boreholes. Joynes Pike and
Associates have carried out a preliminary inspection of the boreholes instailed
by JPB and currently we can confirm that gas monitoring will be able lo be
carried out at BH 17, 24, 26, 27 and 28. if further boreholes are encountered
during this monitoring period they will be included within the report.
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B. ASSESSMENT & RECOMMENDATIONS
7.0 INTRODUCTION
7.1 This report has heen prepared on the understanding that the site is to be

developed with residential properiies of traditional 2 and 3 storey construction
with associated access roads, landscaped areas, and privale gardens,
Should the proposed site usage change significantly from the above, the
conients of this report will require review and amendment as appropriate.

7.2 The ground conditions are typifiad by the presence of MADE GROUND;
concrete and foundry slag with ash, clinker, brick and slag which thickens
towards the landiill.

7.3 Where present the natural ground beneath the MADE GROUND comprises of
a soft to firm brown sandy, silty CLAY.

7.4 The rockhead encountered on site is that of the middle coal measures.
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8.0 MINING ASSESSMENT

8.1 Evidence of Shallow Mining

8.1.1  Following the rotary open-hole borehale investigation it has been proven that
shaliow ceal mining does not affect the site.

8.1.2  No {uture underground coal mining will afiect the site at this time.

8.2 Abhandoned Mine Entries

8.2.1 There are no abandoned mine entries on or within 20m of the site.

8.3 Stability Assessment Criteria

8.3.1 No stabilisation works are reguired with respect to underground coal mining
beneath the site.
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9.0 ENVIRONMENTAL ASSESSMENT
9.1 Soil Contamination Summary

g.1.1 Contaminalion was encounterad within the results obtained from site. These
are detailed below,

9.1.2  From the main straia types identified in accordance with CLR 7 elevated
arsenic, nicke!l, tead and PAHs levels including banzo(a)pyrene have been
recorged within the three main MADE GROUND sirata lypes across the site.

9.1.3 Natural strata types had determinands which fell below their respective
guideline values and are considered as suitable for re-use on site.

9.1.4  During the utility survey and further site works an olt inceptor was encountered
al the southern boundary of the site beneath the former vehicle workshop.
This will require further investigation and remediation during the site clearance
works,

9.2 Risk Assessments

921 ILis considered that the MADE GROUND materials encountered pose a risk to
human health but not to controlled walers. As such they are suitable for
retention cn site beneath either a suitable capping layer (pathway break} or
hardsianding.

9.22 The identified ol interceptor will require further investigation during site
clearance with sampling of the underiving matenials to determine if
coniamination has iaken place to identify any remediation requirements.

§.2.3 The substation associated with the {former foundry is still operational on site. It
is assumed that this is to be suitably decommissioned and relocated.
Following decommissioning the underlying soils will require contamination
testing for PCB suite of determinands {o assess whether the underlying soils
require remediation. 1t was observed that this building has asbestos
containing malerials associated with il.

924 f the topscil present in the south eastern area of the site is to be stripped and
stockpiled then, following the site strip this will require contamination testing to
determing its suitabilily and re-use on site within public open space and
garden areas.

2.3 Revised Conceptual Site Model

9.3.1  This following section summarises the findings of the investigations into the
site.  Drawing 232095-06 shows the identified source pathway recepiors on
site considering an end use of residential housing with rear gardens.

6.4 Recommended Remedial Strategy

9.4.1 Based on the resuits of the investigation, the Revised Conceptual Sile Model
and the Risk Assessments, it is recommended that the following remedial
works are undertaken in the context of the development proposals.

Wombwell Foundry, Hough Lane, Wombwell Consolidated Geo-Environmental
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8942 Suitable decommissioning and removal of the substation present on site.
Validation samples should alse be taken from beneath this area {ollowing
removal of the substation. The excavations can be suilably backfilled in an
engineered manner with either natural soil arisings from any excavations or
demolition materials as oullined below. Al this stage it should be assumed
that a maximum of approximately 70m® vwill require removal and suitable
disposal from site.

G473 The oil interceptor observed on site has liguid present within it.  This should
be pumped dry. Following this the area around the interceptor should be
broken out and the plastic vessel removed, Validation samples should be
taken and sent for suitable contamination lesting. The excavation can be
suitably backfilled in an engineered manner with either natural soil arisings
from any excavations or demolition materials as outfined below. Al this stage
it should be assumed that approximately 75m® will require removal and
suitable disposal from this area of the site.

g.4.4 Grubbing up and breaking cut of all hardstanding, floor slabs, bases and deep
pits in the former foundry areas of the sile should take place. Where the
formear bases are to be broken out, this should take place to 2.0m below the
base of the proposed capillary break. When considering the former pits,
these should be excavated, with all sides and bases broken out. Excavalion
sides should be stepped back at a minimum of 1v:1h gradient. This material
as well as stockpited demolition materia! should be crushed, screened and
reused. There is sufficient laboratory festing lo show that this material is
acceptablz for re-use beneath capping but if any unusual material is
encountered it should be stockpiled separately and tested.  Following
stockpiling of this material the underlying MADE GROUND should be ‘turned
ovei' to a depth of 2.0m. The material excavated should be replaced in an
engineeraed manner to allow a minimum safe bearing capacity of 50 kNfm? for
the use of rafl foundations, This technique will also be suitable for areas
where over deepening has been required for the former pits on site.

9.4.5  The culvert running beneath the site will require fuily proving in order lo avoid
damage during constructicn.  This is fikely to invaoive warking in confined
spaces in arder to unblock the culvert and gain access with the probe.

9.4.6 During the raising in site lavels, where natural ground is to remain in garden
areas a minimum growing medium of 250mm of site won topsaoil (following
further testing) should be provided. Where MADE GROUND is {o remain in
garden areas it should be capped with a minimum of 600mm of clean material
incorporating 150mm ‘hard-to-dig' layer comprising site won demolition
materials, with 225mm of clean site won or imported topsoil and 225mm of
clean site won or imported clay rich material.

94.7  The above remediation stralegy should be agreed with the Regulatory
Authorities (Local Authorily, Environment Agency and NHBC if required)

9.5 Health & Safety

5.5.1 During the reclamation and construction phases of the site development it will
be necessary to protect the health and safely of site personnel. General
guidance on these malters is given in the Health and Safety Execulive (HSE)
document “Protection of Workers and the General Public during the
Redevelopment of Contaminated Land”.
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In summary, the following measwes are suggesied to provide a minimum
level of protection;

All ground workers should be issued with the relevant prolective clothing,
footwear and gloves. These proteclive items should riot be removed from
the site and personnel should be instructed as to why and how they are to
be used.

Hand-washing and boot-washing facilities should be provided.

Good practices relating to personal hygiene should be adopled on the
site.

The contractor shall satisfy the Health and Safely Executive with regard to
any other matters concerning the health, safety and welfare of persons on
the site.

Waste Disposal

Due to the implementation of the Landfill Direclive any soils which may
require removal from the site may be considered hazardous, however
clarification should be sought from the dispasal point about whether they
would be licensed to receive matenals with the contamination levals recorded.
It is not anticipaled thai large guantities of material will require removal from
site.

It may be necassary to register a waste exemption with the Environment
Agency in relation to any regrading works to be undertaken.

Service Pipes

Certain hydrocarbons (particularly aromatic compounds) can permeate plastic
water pipes and {aint drinking water supplies. Other hydrecarbons can cause
aggressive atlack on plastic building materiais. It is therefore recommended
that water supply pipes should be laid above the groundwater level within a
trench of clean granular material. If no significant concenirations of
hydrocarbone are present, then the use of standard plastic supply pipes (such
as HDPE) should be appropriate. 1t is also recommended that the water
supply ulility company is contacted 1o confirm that adopted protecticn
measures are accepiable prior to progressing any construction at the site.
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10.0 GEOTECHNICAL ASSESSMENT
10.1 Foundation Design

10.1.1  The most likely foundation solution for plots on this sile will be dependant on
the loadings, house lype arrangements and relative position on site. The
foundation opticns for the site can be split mto several areas;

10.1.2  Within the vicinity of the well any plots that are affected by the feature will
probably require pad and pier foundations or lecally deepening and stepping
back with reinforcement. It is currently believed that the well is likely to be
located beneath the road construction. If this is the case then the depth will
be required o be proved. Depending on the depth two options can be
adopled, subject ta prior Local Authority approval;

+ Shallow; Break out the top and step back al a 1v:2h prior to the placement
and compaciion of single sized 50 — 75mm diameter stone infill.

« Deep (=5.0m); The wealls depth will most likely require proving via dnlling
cdown the centre of the shaft using a shaft drilling platform. Further to this
50 — 75mm diameter stone should be used to infilll the shaft apd
compacted with further holes drilled and grouted.

10.1.3  Where the relatively shallower predominantly foundry sand MADE GROUND
is encounizied a site turnover shouid be carried out to @ minimum of 2.0m
below the capillary break.  All overstzed material should be remaved with
specific noiice taken of any significant slag and clinker that is likely to be
encountered. Should significant quantities of this material be encountered all
slag and cinker should be carefully removed and re-used in areas of Public
Open Space {(POS). The material should then be replaced in an engineered
manner to altow raft foundations {o be used.

10.1.4 Where foundations are over relatively shallower deepened sections due to
former pits on site the excavations should be suitably backfilled in an
engineered manner to allow raft foundations.

10.1.5 At this stage in order to limit exposure of contaminants to ground workers sieal
driven pile and ground beam foundations will be required where plots are
located over the former landfill.  Through the interpretation of intrusive
investigations o date piles should be approximately 6.0m deep. Piles are also
likely to be the most suitable foundation type where deep pits have been
identified. The culvert will require fully proving prior to the commencement of
piling 1o avoid damage.

10.1.8 Along the periphery of the site strip/trench fill foolings are deemed suitable,
deepened due to trees where applicable.

10.2 Floor Stab Design

10.2.1  Due to the presence of fill and its proposed reengineering across the site there
will be greater than 600mm of MADE GROUND. Therefore the use of
suspended ground floors will be required across the site.
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1022 1t is currently Joynes Pike and Associates view that an extended gas
monitoring period be carried out on the borehales that can still be used. T this
is not done, based on the information from the JPB report the site is shown to
be characteristic 4 situation (as per the Wilson and Card model). This means
that there is a requirement for; A well constructed suspended or ground siab,
gas resistant membrang, passively ventilated underfloor sub-space, oversile
capping and an in-ground venting layer.

10.2.4 These protection measures should be agreed with the Local Authority.

10.3 Building Near Trees

10.3.1  The near surface naiural soils have been classed as high volume change
potential, therefore specific vertical and lateral heave precautions are require
due to existing or proposed irees in accordance with NHBC Standards
Chapter 4.2.

10.5 Construction

10.5.1 Side stabilily of excavations in current made ground will be poor and should
be suitably supported in accordance with current legislation and industry best
practice. The stability of excavations in the engineered material should be
improved.

10.6 Soakaways/Drainage

1021 Due fo moderate to deep thickneses of made ground affecting the site,
soakaways will be unsuitable for surface water discharge. An alternative
method of draining the site should be sought.
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111 The following Turlher works have been recemmended prior to the development

ol the site:

{3) Type 3 asbestos survay of substation follovang decommisgsioning.

() Foundation schedule and plot specific foundation designs.

(c) Production of a Remediation Method Statement.

{d) Further iesting of the topsoil following stockpiting.

(e) Inspection of retaining wall on norih eastern boundary of site during
sile works.

(f) Repair works and further gas monitoring of available wells, In

particular well 27,
For and on Behalf of Joynes Pike and Associates Limited

&
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D R Sykes BSc {Hons) MSc FGS
Gec-Environmental Engineer
dsykes@joynespike.co uk
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Senici Geotechnical Engineer
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1.1

1.4

INTRODUCTION

Jolmson Poole & Bloomer were comymissioned by Mr D Grove of Hill & Smith
Holdings ple, on behall of Wombwell Foundry Lid, to undertake a Ground Investigation
Report on a site known as Wombwell Foundry, Hough Lane, Wombwell, Bamsley,
South Yorkshire. The site location is shown on Jobnson Poole & Bloomer (JPR)
Drawmng DSO74/01.

We understand that Hill & Smuh Holdings ple are proposing to sell the site. [t s
anticipated that at least half of the area would go for housing development and the rest

remamn as green belt oy other open space,

Prior to the Intrusive investigation being undertaken, JPB were provided with
information (o aid in the design of the most suitable ground investigation.  The
following was provided by Wombwell Foundry Lid,

1} {PPC Application 2002 (which included Envirocheck Report, Coal Authority Mining
Report and Histerical Site Use Plans, copies of which are provided in Appendices H, 1
and J).

11) British Geotechnical Ground Investigation Report No: BG2458 dated Junuacy 1998,
iti) Wardell Armstrong contamination survey referenced NPT/INS/SM/S1217/Report
dated March 1996.

The latter wwo items are largely superseded by the site investigation described below,

but can be made availoble for inspection.

An intrusive investigation was subsequently designed and undertaken to assess the near
surface ground conditions beneath the site and to provide an assessment with regard to

geotechnical and contamination issues.

Within the southern part of the site an area remains subject 10 a Waste Management
Licence (ihe ‘licence), although landfill operations within the area have been completed
and the area restored.  The Jicence js partly suspended and the ground investigation
recently wndertzken has including oblaining chemical, physical and gas data for the
purpose of surendering the licence. The ground investigalion aspects for the surrender

of the hicence will be reported separately.
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1.7

1.8

The conclusions reached in this report are necessarily restricted (o those that can be
determined from the information consulied and the conditions established at cach of the
exploratory holes.  Towever, ground conditions are highly vanable and may dilfer
between sampling points. This could affect our interpretation.  Additionally, feutures
may exist at depth and remain undetected by investigation.  Our conclusions may,
therefore, be subject to amendment in the light of additional information becoming

available.

‘This report has been prepared for the sole use of the specificd Client in response lo an
agreed brief, for a stated purpose and at a particular time, and its application must be
made accordingly. No duty of care extends to any third party that may make use of the
information contained herein unless written confirmation of such has been previded by

Johnsen Poole & Bloomer.

The copyright of this report is owned by Johnson Poole & Bloomer and may not be
reproduced, published or adapted without written pernmission. Subject to satisfzction of
copyright conditions required by Ordnance Survey complete copies of this report may
be made and distributed by the Client as an expedient in dealing with matiers directly

related to its commissian.
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THESITE

Site Description

The site is located off Junction 36 of the M1 on the B6096 approximalely 6 ki 1o the
south cast of Bamsley, at Hough Lane, Wombwell, South Yorkshire at National Grid
Reference SIE 389 025, The ceneral site location and existing site layout are shown on
JP1 Drawings DS074/01 and DS074/06 respectively.

At the time of the ground investigation the site comprised disused foundry builgings and
adjoining offices, an area formerty used for landfill, and wooaded arcas surrounding the
tandfitl towards the south of the site. The landfill area has been fandscaped, as a stage
in the process of surrendering the fandfill ficence, As part of the clearance works of the
disused buildings, a mound of {ly tipped waste has been created in the south of the site
to the west of the licenced area. This material was seen to comprise general waste and
foundry sand as well as appreciable amounts of asbestos cement profile roofing sheets:
Asheslos is regarded as special waste and, as such, a duty of care applics regarding the
removal of asbestos containing materials (ACMs) prior to redevelopment of the site.
IPB Drawing DS074/06 shows the existing site layout, including site levels following
the Jandscaping of the landfill area. The sile is accessible by vehicle from Hough Lane,
although it may also be accessed on foot from the south and the east by scrambling over

or through bushes and fences.

Site History

2.2.1 The history ol the sile has been traced using past editions of Ordnance Survey
County Series and National Grid maps dating back to 1855. The maps are listed
and sumsarised in Table 2.2 below, together with significant land use changes
for the sile and its immediate surroundings. The Envirocheck Repor, included
in Appendix H, contains historical maps which show the progress of
development of the site. Mistorical Site Use Maps are also included in

Appendix .



Table 2.2: Summary of Site History (to present)

to the west ol the raibway,

S
Plan On/ | Significant features ar Distance Bearing | Delails
Of [ featres altered since from site | from site
. Site iprevious plan ()
1835 On The site is part of - - The legend shows the sie
C““f"‘)‘ Wombwell Wood occupied by “mixed wood'
Series A drain is shown - - Starting at the central north
Plaas of the site and trending SE
Ynrkshire | IR CHOLLITTS
(10,560 O ) Althe north-western Adjacent On
boundary is Hough Lane, boundary
There is a spring marked 30 SE
nearby.
The Wombwell Main 730 NV A boiler house and various
Ceiliery is shown other buildings are
associated
Two guarries are marked 1000/ WNW/  jBoth are sandstone quarries
within the woods, 800 WSW
1893 On | The woaods have been - Nonhemn
(;U‘]nl}' cleared within the northern pari of the
:“‘.f’[:::'m"" part of the sile, and a house site
110,560 with a well is showa.
A kuepers lodze with a well - South west
15 now shown in the woods. comer of
Tracks are shown within the the she
wood

Off | There are two rows of 10 N Terraced housing
houses on the opposite side
of Hough Lane to the site.

Lundhitl Colliery is now 500 SE

marked.

Five reservoirs are shawn 100,250, [N, SEand | OQne 1o the north, three o

nearby. 400, 300 SW the south east, and one lo

and 600m the south west.

Wombwell Main Coliiery 730 NW ’

has expanded to include

coke ovens, a brickyard as

well as a school,
1962 On [ A raihway sidings and - - An cmbankment has been
Cmfm_\- ‘Gaods shed’ have been created within the site in
E’ﬁ:::'l']““ built within the westemn vrder o provide level
1:10,560 boundary of the site. around.

Ol ! A new railroad runs A new station has been
adjacent to the west af the 0-5m W built 1o the west of the site
site
The Lundhill Colliery is 500 SE Colliery buildings have
now marked as ‘01d". been removed.

Sewage beds are present to 1100 m SE

the south east of the sile
1520 On | The site has been mostly - - A railway leads from the
County cleared of wooded areas and foundsy buildings onto the
ii::;snmnn Wombwelt Foundry is main line
1: 2500 shown to occupy the

northern pant of the site,

Oft [ Mouses have now been built 200 W The lund sround the railway

Yine has been cleared of
trees




1918
Cmuu)'
Series Plan
Yarkahive

1:10,560

On

There has been no
significant change since the
last plan.

Goods shed and keepers
lodee are sill shown,

Allotment pardens are now
located behind the Pub on
Hough Lane

There has been extensive
development to the cast of
1he site along Hough Lane
New housing 1o Lhe west
along Wood Walk

Sewagne filter-beds are
marked 10 the north west of
ihe sile.

The various reservoirs
around the site are now no
longer there except the one
1o 1he SW,

200

150

4380

600

NE

W

N

SW

The pub is the Sir George's
Arms

The development is
progressing tawards the site
from Wombwell

1956
Ordnance
Survey
I’lans

1: 10,560

On

The last of the woods have
been cleared from the east
of the site.

off

A building has been builg,
on the west side of the
railway tracks.

Continued development of
houses from Wombweli
towards the site.

Further houses with pardens
have now been baill alang
Wood Walk within
Wombwell Wood Walk.

200

100 - 700

W

NE

WNW

The wtcess is not shown.

This development is from
Wamnbwell siation o
"Warren House' and isolates
part of Wombwell Wood,

1966
Ordnance
Survey
Plans
1:10,000

On

The foundry buildings have
increased in size and tipping
is shown to have progressed
1o the south of the

buildinas,

The drain on site s now
marked as ‘drain’

Runs from the middle of she
site tu the SE

Ot

The building is growing in
size on the west side of the
railway tracks,

Houses with pardens have
now been built along the
Hemineflicld Road within
Wombwell Wood.

The Wombwell Main
Colliery is marked as
‘mine’.

The sewage filter beds to
north-west and south-cast
are no lonacr marked on the

plan,

450/
1000

W

W

NW

NW/
SE

Accessed from Hemmefield
Road

Soil heaps have been spread
to the north.




=2
[U5]

1980 On | The size of the foundry hus - - The shape of the mzin

Ordnance orown shightly with funther building is roughly as it is at
Survey development southwards present,
Plan QOIff | The building across the 10 W
1:10,080 tracks is marked *factory”
The terraced houses across 15 N The land is now shown as
the road from 1he foundry, hare ficlds,

known as Wombwell Main
Row have been demolished
The Wombwell Main 700 NW | The spoil heaps an no
Colliery hus been longer marked on the plan.
completely removed along
with its asseciated rail

tracks.
1949 Cn | Foundry buildings have - -
Ordoance been extended stivhtly
Survey Off [Nosignificant changes - - -
Plan
110,000
Summary

In summary, the [irst available plans dated 1833, showed the site to be within woods. to
the south-west of the town of Wombwell. The arza surrounding the woods comprised of
open, mndeveloped fields with isolated hamlets dotted around. There was a coal mining
operation at Wembwell Main Colliery offsite to the north-east of the site, with a narrow
gauge railway which extended to jein the main line to the north, and into Wombwell

Woaod to the south (presumably 10 transport timber {or propping up the mine workings).

By 1893 the first change on site had occurred, the northem portion of the site fronting
Hough Lane which was previously wooded, is now bare pastwreland. A keepers lodge
with a well was shown within the site boundaries towards the southern end. New houses,
together with adjoining football and cricket ground, have been built north of Hough Lane.
The Wombwell Main Colliery had expanded and now supported a school, brick vard and
coke ovens.  The new Lundhill Colliery had started mining operations offsite to the

south-eas1 of the site,

The 1905 sheet showed the new Chapellown Branch Extension which brought 2 main line
railroad adjacent o the western boundary of the site. Indeed rail sidings and a goods shed
were built within the western edge of the site. Mining activities continue offsite to the

nortly while more houses are being built aleng Hough Lane near the site.



Between 1905 and 1938 the site had been mostly cleared of trees and Wombwell Foundry
(iron and brass) is now shown onsite, ‘Two buildings are shown on the nerthern part of
the site, with evidence of tipping to the rear of the buildings (tewards the south). More
houses were being built in the arca whilst Wombwell town was expanding onto the land

to the easi of the site.

By 1936, aithough the site essentially remained the same, house building and mining
acbivities had continued at the same rate. A [actory was now Jocated close to the site, o
the west on the opposite side of the rail tracks. The 1966 pian showed that the foundry
had grown greally in size and tipping (presumably of foundry waste) was shown

extending to the south up to 100m distant from the back of the buildings.

By 1980 the mining activities in the area had been abandoned but the foundry had
continued to grow in size. The ferraced houses across the road from the foundry had been
demchished. The site and surrounds changed httle by 1989, and ndeed remained much

the same until the foundry ceased production in April 2003,



3.1

ENVIRONMENTAL SETTING

Geology and Hydrogeology

3.1.1 Published Ground Conditiaons

The published geology beneath the site is detailed on British Geological Survey
Sheet §7 scaled 1: 50,000 and dated 1976, The site is shown to be underlain by
solid geology comprising the Middle Productive Coal Measures of the
Carboniferous Period, which is described in the gencralised vertical section as
‘Grey sandstones and shales with coal seams of variable thickness’. A seam of
coal identified as being the Newhill Coal is shown to oulcrop within the northern
and eastern part of the site. A small fanlt line 15 also seen to trend from north to
south at the eastern edge of the site. Made Ground or natural superficial deposits
are not indicated to overlie the solid strata, although some is anticipated 1aking

into account the site’s former foundry use.

The likely sequence of strata and eencral hyvdroecological conditicns beneath the
¥ g b g g

site are thought to be as follows:

Table 3.1: Summary of Published Geolegy

Strata Drescription Aquifer? Soit
Leachability?

MADE None mdicated (Foundry sand - High?
GROUND cxpected}
TOPSOIL None indicated (Toﬁéoii/ re-worked - High?
o natural materials cxpecied)

‘EfﬁDLE Grey shalcs and sandstones with thin Minor’ High?
COAL bands and seams of coul
MEASURES

Y Alinar Aquifer: These can be fractired er patentially fractured rocks, which do not have @ high pennesbiluy. or other formations
of variohle permeabibity, Alhough these aquilers will seldom produce Jzrge quamtitics of water for absiractions, they are impoaiu
both for local sepplics and supplying base flows fur river. In certain lotal circumstances minos aguiles can be highly vulnesble o

pollution,

 Soils of Nigh Lenching Matential: Seils with $ile hility 10 mtenuate diffuse souice pullutants and i which non-adseched difiuse
source pollutants and liquid discharges have the potentia! to move rzpidly (o underlying strata or to shaliow grouadwaler,

T Aquifer and Snif Leachability taken from the Environment Ageney's Groundwaler Vulnerability Map Sheet 11 for Seuth
Pennines togcther with the Environment Agency’s ducument *TPolicy 2nd Peactice for the Proteztion of Groondwater’,
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From our researched information, Made Graund in the form of loundry sand
frome progressive tipping during the lToundry’s operation is expected to be
encountered on the site, particularly in the central and southern areas, as the

historical data has shown progressive tipping on the land.

From our rescarched information, including supplicd reports, it is known that the
site is underlain by Middle Productive Coal Measures which include coal seams
that have been worked historically, and (hat no recorded shafis are present cither
on or within influencing distance of the site and its boundaries. Further detail, in

relation to the mining history of the site, is provided in Seclion 3.3 below.

[t is anticipated that the solid slrata dip at approximately 1 in 14 to the nerth-cast.
In addiiion, a small unnaimed geolagical fault 1s shown to be present at the south-
eastern boundary ol the site. The fault trends approximately north 1o south with

a down-throw to the east.

The Enviracheck Report indicates that within Tkm of the site there is / arc:
+ No licenced groundwater abstractions (but four within 2km).
» Two licenced discharge consents to the south.

» Two recorded pollution incidents to controiled walers.

On the basis of the above information we consider the ground-waters within the

vicinity of the site 10 be of MEDIUM sensitivity.

Hydrology

3.2

The nearest surface water features, identified from Ordnance Survey Plans, are
listed below:

Tabice 3.2: Summary of Surface Water Features

Surface Water Feature Distance [ Flow direetion { GOA Classification*®

from site

Culverted Stream Onsite south east Not Avaitable

Knoll Beck (Dearne 950m south cast Grade “C™ in 2000

Tributaries)

- GQA

= The General Quality Asscsament (GOAY Closstlication scheme is the
Environment Agency’s nalional methed for classifying water quatity
in rivers and canals,
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3.2.2 The Envirocheck report indicates that within Thkin of the site (and up 10 2km for

ceriain catcgories) there is/ arc:

¢ Np licenced surface water abstractions, (4 up to 2km asvay, but aft have their
licences revoked.)

« 2 pollution incidents 1o surface waters since 1997,

Incidents were  classified as “Catceory 3 - Minor Incidents”™ hy the

Envirommuent Agency. They relate to discharges of “sewage™ and oils.

2 discharge consents 10 controlled waters, one noted as underground and the

other to Knoll Beck in the Dearne Catchment area.

(W5

2.3 The Envirocheck Report states that the site does not lie within a river floodplain.

2.4 Onhe basis of the above information we consider the surface walers within the
vicinity of the site to be of MEDIUN to LONY sensitivity.

L

Mining

(o)

3.1 Reference to the Law Society’s Guidance Notes and Directory of Coal Mining
Searches {1998) indicates that a Coal Authority Report is required for the subject

arca. A Coal Authority Report is appended to this report as Appendix [

3.3.2 The Coal Authority Reporl indicates that the site is in an arca known to be
underlain by shallow coal seams, which may have been worked by past coal
mining, It states that minc workings had been carried out in 14 scams of coal at
depths in excess of 90m beneath the site, with the last known date of working
being 1980, This is a little misleading because there are other seams shallower
tharn 001

333 The shallower coal seam beneath the site, the Newhill Coal, which is around

0.3m thick. The Newhill Coal oulcraps at the northern and castemn part of the
site and dips to the east, so the seam should only be present below a small part of
the proposed residential development area at the north-casl.  Underlying the
Newhil] Coal scam are other svorked seams, the next being the Melloulield Coal
at 40m below it Considering the depih and age of any such workings it is
anticipated that any ground movement asseciated with these workings should

have long since ceased.
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334 The Newhill Coal was proved during the physical investigation described below.

No other coal searms were found onsite as part of this investigation,

Quarrying 7 Landfill
Quarrrying

341 Reference to the Quarey Management “Dircctory of Quarries, Pits and Quarcving
Equipment™ 200372004, indicutes that there are no active quarrics within the
vicinity of the site, the nearest being some [5km away.  Consideration of old
Ordnance Survey maps, described in 2.2 above, revealed no former quarries or

pits on or in the near neighbourhood of the site.

3.4.2  On the basis of the above information, quarrying activily is not considered o be
significant in relation to the site.
Landfill
343 The Envirocheck Report provides details of a licence that had been granted to

Wombwell Foundry Ltd to dispase of waste material in a landfill on this site.
The licence, referenced WD20 B 142 MOD 4, was eranted on 1 Dee 1977, and
pennitted the on-site disposal of :

Detergent / Gily waste from machines

Foundry slag

Boiler Clinker

Broken asbestos sheets

Industrial Non-Hazardous Waste Including - Refractory bricks. sand,

scneral foundry debris.

This licence was replaced by another, referenced WD20 B 142 MOD 6, issued
on 1 March 1997, permitiing only the disposal of waste produced on sile, i.e.:
Boiler clinker
Industrial Non-hazardous waste including — Refractory bricks, sand,

ceneral foundry debris and {foundry siag.

The extent of the definitive licenced arca is shown on JPB Drawing DS074/08.
This is a copy of the original licence plan dated 24.11.77 provided by the

Euvironment Agency and is rather more extensive than the supposed tip area



L
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shown on recent published Environmental Agency maps. The 1977 licenced
arca is also indicated on JPB3 Drawing DS074/006.

344 The Envirocheek Reporl identifies one other waste treatment or disposal site

within Ykm of the subject site, a very small scrap-yard 326m north of the site.

o)
-
n

Bascd on the avatlable information, we do not consider landiill gas or leachate

to be significant in retation Lo the subject site.

Radoen Gas

3.5.1  Reference to Building Resecarch Eslablishment Report 211 *Radon - Guidance
on the Protective Measures for New Dhwellings™ (1999) stales that a geological
assessment should be camried out and consideralion should be given to
installing basic protection into new dwellings, if necessary. However the
Enviracheck Report, using National Radiological Protection Board data, states
that less than 1% of homes in the locality are recorded as being above the radon
Action level and that only ‘basic’ radon proteclion measures are required in
new buildings. The ground investigations described below have demonstrated
the presence of carbon dioxide in the ground and it maybe noted that standard
precaution against this gas will be more robust than might be required to cater

{or any radan.
Further Envirocheek Information
3.6.1  The Envirecheek report also indicates that within 1km of the site there is / arc:

« [ authorised Air Pollution Control (APC), onsite but relating to the now
discontinued foundry activilies;

» 20 conlemporary trade directory entries of possible contaminative use (in
afl directions);

. | repistered location for the keeping and usc of mobile radioactive

Sources.



4 GROUND INVESTIGATION WORKS

4.1 The ground tvestigation fieldwark was undertaken between the 29th September and
13th October, and comprised fiftcen windowless sampler boreholes, four rotwy open-

hole driltholes, nine light cable percussive borehotes and fourteen trial pits.

3.2 "The operations were supervised by an engineer from P8 and all positions were scanned
with a cable avoidance tool {CAT) prior to horing.

4.3 The surveyed positians of the exploratory heles arc shown on JPB Drawing DSG74/06.

4.4 Windowless Sampler Borcholes

Fificen windowless sampler boreholes were sunk by a “Competitor 1307 drill rig and
achieved depths of between 0.65m and 5.00m belowy existing ground Jevel. In-situ cone
pengiration tests (CPT°g) were taken at approximately metre intervals,  The drilling
works were undertaken by Integrated Environmental Technology Group (IETG) of

Doncaster,

The samples obtained during the drilling process were examined, sampled and logged
by the IPB engineer to aid in the production of the appended enginecr verified borehole
logs {see Appendix A). Selecied samples were then scheduled and sent for chemical

e and physi cal ﬂnﬂl}'SiS‘

- Upon completion, standpipes were installed in scleeted holes to permit monitoring of
groundwater and grouad gas. Detatls of the installations are included on the logs in
Appendix A. The remaining windowless sampler boreholes were backfilled with

acceptable fine chippings and bentanite peilets.
4.5 Rotary Opcen-tiele Driltholes

Forkers £.1d, of West Bromwich, utilised a “Klemm™ drifl rig to sink four rotary open-
hole drillholes to depths of between 13.0m and 30.0m below existing ground level using
air flush techniques. The driller logeed the cuttings expelled at the surface and the

strata descriplions are provided an the appended drilthole logs in Appendix B.



4.0

4.7

Upon completion of the drilfholes, combined groundwater 7 pround gas monitoring
standpipes were installed in all four drillholes to a depth of 10.0m below existing
cround level. The drillholes were backfilled to 10.00m below ground level using a
mixtuic of bentonite cement crout. Slotted pipe, in a pea gravel response zone, was
instalied from 10.00m to 1.00m below ground Jevel.  The inslallation was then
completed to around leve) with a solid pipe section, covered with a cap, surrounded by a
bentonite seal from 1.00m (o 0.30m below groaund level and fitted with a conceeted

fockable security cover al ground fevel.
Light Cable Percussive Borcholes

A.C. (Soil) Drilling Service, of Waorksop, was commissioned 1o sink 9 light cable
percussive borcholes ta depths of between 4.50m and 9.00m below exisung ground
fevel using a Dando 150 *Shell and Avger” rig. (BII28A was abandoned at 1.50m due
lo an obstruction and was backfilled with ansings.) In-situ cone penctration tesis
(CPT's) and standard penetration tests (SPT's) were taken af approximately metre

intervals.

The samples obtained during the drilling process were examined, sampled and Jogged
by the JPB engineer to aid in the production of the appended engineer verified borehole
logs (see Appendix ). Selected samples were then scheduled and sent for chemical

and physical analysis.

Upon completion of the boreholes, combined groundwater/ ground gas monitoring
standpipes were installed in all of the boreholes. Details of the installations are included

on the logs in Appendix C.
Blachine Excavated Trial Pits

Johnsen Poole & Bloomer also supervised the excavation of 14 machine excavaied trial
pits using a JCB 3CX machine. A breaker attachment was utilised in order to break

through surface concrete slabs within the buildings.

Augain samples were taken of cach horizon cncountered during the excavalions, sampled
and logged by the JPB cugineer to aid in the production of the engineer verified trial pit
logs (see Appendix D). Selected samples were then scheduled and sent for chemicatl and

physical analysis.



4.8

Monitoring Instaltations

Monitoring of groundwater levels and ground gases, incluoding methane, carbon dioxide,
oxygen, carban monoxide, hydrogen sulphide and atmospheric pressure, was
undertaken by JPB on two occasions, from the standpipes mstalled on sile, using a
dipmeter and a GA2000 infra red gas analyser. Gas and groundwater monitoring has
been undertaken on hwo further occasions to date by Waste Management Associales
(WMA) and 1s continuing on a monthly basis. WMA arc using a GMI Landsuveyor 1,
(ras Data GF60, GMI Visa and dipmeter.

The results of all the gas and groundwater obscrvations to date are presented in

Appendix G.



5.1

GROUND CONDITIONS

Made Ground

Made Ground deposits were tdentified 1 all the exploraiory holes except TPIO and
TP14. The greatest thickness was encountered tn BH 23 (at the southern end of (he
foundry buildings) which proved predominanlly foundry sand fill 1o a depth of 8.80m
below existing ground level. The thickness of Made Ground varies across the sile, being
typically less than 4.0m thick beneath the foundry buildings and greater than 4.0m
beneath the former landill arca. The Made Ground is overwhelmingly foundry sand,
along with general foundry waste produced on site. This includes clinker, slag, broken

refractory bricks and a small amount of tramp metal.

Standard Penetration Tests (SPT's) or Cone Penetration Tests (CPT's) were undertaken
i the windowless sampler and cahle wal barchales, typically at .0t intervals, to
delennine the strength of the Made Ground. The peneiration test results varicd laterally
across the site and alse with depth, indicating the variable and uncontrolled nature of the
deposition of these materials. SPT/CPT “N* values within the Made Ground varied
from 4 to refusal (greater than 30). Typical values were less than 20, which sugeests a

loose to medium dense consistency.
Natural Superficial Deposits

Natural superficial depesits were encountered in the majority of exploratory holes and
comprised weathered materials derived from the underlying silty sandstone bedrock.
The superficial deposits were generally encountered at less than 2.0m depth around the
edges of the site, They were identified as stiff (o very stiff clays or gravelly clays, the
gravel campanent being of underlying bedrock regolith origin, as the superficials erade

into weak weathered rockhead
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Solid Geology

The anticipated Middle Coal Measures solid ceolagy was proved in all of the rotary
open-holes, generally 10 a depth of 30m around the site {15m in BHI9). The strata
encountered, which were logged by the driller, consisted of sandstones with mudstonc
bands.  Towards the cast and north on the site these sandstones were found 10 be

overlain by mudstone with occasional bands ol shale and shaley coal scams.

A Chirm shaley enal” was identified in BHI19 (at the NE of the site near the Hovgh Lanc
boundary} at 11.5m to 13.0m depth below ground level, and a 0.2m thick coal scam was
rdentified at 3.7m depth in BH12 (a windowless sampler borchole also located in the

narth-eastem area of the site}.
Groundwater

Groundwater strikes were recorded only in windowless sampler borcholes BH 11 at
2.50m and BHI14 at 4.40m depth below existing ground-level,  The remainder of the
windowless sampler boreholes and all of the tral pits were recorded as 'dry'. A slight
water entry was recorded in rotary open-hole BH 16 which dried out, and a ‘medium’
water inflow was noted in rotary open-hole BH 19, A water scepage was noted in cable
percussive BH 23 at §.0m. The remainder of the rotary open-hole and cable percussive

boreholes were recorded as dry. The water eatries are summarised below in Table 5.4.

Table 5.4: Summary of Groundsvater Steikes during Site [nvestigation

Location Approx. Surface Strike Level
Level (mAODY | (mbgh*imAOD]
BHI1 73.77 2.3 71.27
BHI4 80.97 4.4 76.57
Bl | 74.90 24.0 50.90
BH19 80.65 13.8 66.85
BH23 73.65 8.0 65.65

PmAOD ~ Metres Abeve Ordnance Datum T mbel - Meires Delow Ground Level



From the results of the investigation there appears 1o be a large dilference i strike
water levels, however, the groundwater strikes were shght and generally diied out
during the driffing. The groundwater levels recorded during the subsequent manitoring

arc discussed i Section 6.5.
Pliysicat Lahoratory Testing

Physical laboratory iesting was scheduled on a numbcer of disturbed samples o aid
classification of the near surface sotls. The testing was undertaken to British Standard
Methods, BS1377:1990 ‘Soils {for civil engincering purposes’, at the UKAS aceredited
laboratories of Ground Investigation & Piling Limited. (UKAS munber 1897).

Thic tesis scheduled and undertaken were;
18 maisture content determination tests,
3 liquid and plastic limit detcrmination tests,
2 particle size distribution,
2 particte density tests and
2 compaction tests using a 2,5kg rammcer in @ CBR mould.

A summary of the physical test results is presented in Appendix E.
Ground Contamination

Chemical Testipe; - seil samples taken from the borcholes and trial pits were examined

by a JPB engincer, who selectively sub-sampled and dispatched representative samples
10 the UKAS accredited laberatory Analytical & Environmental Scrvices (AES). A

total of 43 soil samples were analysed for the following suite of contaminants:

Arsenic, Cadmium, Chromium, Hexavalent Chromium, Lead, Tron, Mercury, Selenin,
Zinc, Copper, Nickel, Sulphate (total), pH, Total cyanide, speciated PAH (Polycyelic
Aromatic  Hydrocarbons), TPH, Phenol,  Sulphide,  Thiocyanate,  Manganese,

Thiocyanate, Nitrate and Chloride.

The resulls, presented in Appendix F, have been assessed using the Contaminated Land
Exposure Assessment (CLEA) Model, published by the Department for the
Environment, Faod and Rural Affairs (DEFRA) and the Environment Agency (EA) in

April 2002, The model estimates contaminant intake and uptake from soil as a function



of contaminant concentratian and the patential average daily human exposare to soil
contamination. The modcel derives Soil Guideline Values (SGV) which provide a means
ol assessing chronic (long-term} risks o human health in accordance with the statutory
suidance. The SGV can also be used 1o inform the selection of remediation standards or

target values for individual sites.

Statistical tests have been wpdertaken on the chemical results in which the SGV is
comparcd with the upper 95th perceniile of the mean measured concentration (US95) of
the comtaminant. At this stage, SGVs are only available for seven cantaminants;
arscnic, cadmium. chromium, mercury, nickel, selenium and lead. Al other
contaminants have wndergone this same statistical test, but instead have been compared

to either;

+ The New Duteh List (2000} as set aut by the Ministry of Housing, Spatial
Planning and Environment in The Netherlands, or;
¢ Former ICRCL trigger concentrations as set out in Guidance Note 59/83
(2™ edition)",
'IMPORTANT NOTE: On advice from the Envitonnent Agency, and in comullaion with other govermment depanment, the
ICRCL Guidance Notz §9/83 (2™ editjon], whith contuined trizeer euyseeniretions for contaminants, was officialiy withdrawn on
20" December 2002, The DEFRAEnvironmem Agency CLEA Madel and the New Duteh List do not cover all comaminams and,
therefote, curmently there are 1o published SGV's for some of the conaminants of concem on 1his siie. 0 such cases, a nisk
assessment using site specific ceiteria las been considered 1o extblish the polential impact 8l contaminanis o humin health,
Advice has been sought from Contaminated Land Branch Adsice Netzs {CLAN) 3/02 "noie on the Withdrawal of ICRCY. Trisger

Values”,

When the 93th percentile of the data set 1s lower than the SGV or equivalent value, it is
unlikely that further action would be required with respect to the risk to human health.
However, if the data sct fails the tests, the results are further assessed an the hasis of
professional judecment and quantitative risk assessment.  [F further assessment
identifics a moderate or high risk associated with any contamination, some form of

remediation would normally be required.

In addition, a further statistical test known as the *Maximum Value Test” is undertaken
to determine whether the recorded concentrations of contaminants fall within the ranpe
of valucs that can be expected to be consisltent/representative from the data set. Data
points that do not fall within the expected distribution of the data set are termed

“outlicrs™ and may be discounted as not being representative of the site as a whole.



The table below compares the statistical results of the investigations with the relevant
cuidelines. The test results have all been assessed against the fatest CLEA and other

relevant guidelines.

Soils Analysis

The site is being considered for a residential development.  Therefore, the chemical
resuits [or soil have been assessed in relation to residential with plant uptake end use.

The results are presented within Appendix F and summarised in Table 5.7 below.

Table 5.7

Soil Contamination Results Compared to CLEA, Duteh & ICRCL? Guidance for
Residential End Use

Determinant No | Units | Guidance level CLEA Exceeds
Tested US9s Value SGV or Eg.

| Arsenic 43 meg'kg 20 22.69 Yes
Cadmum N E mede I 0.60 No
Chromium 43 lﬁngﬂ:g 130" 137.97 Yes
Chiomium VI 45 | meke n/a 1.00 -
Copper 43 mue'ke 1997 91.51 No
Mereury 43 meske g 0.} Ne
Nickel 41 meske 50 142,71 Yes
Lead 43 [ moke 450! 241.72 Ng
Sclenum 43 myhe 38 0.47 No
Zing 43 melke 140 9%.08 No
Sulphide 43 me'ke 350° 201.835 No

| Thiocvanate 43 make | 20 1.53 Nao
PAH 43 maks 407 20.09 No 1
Plieng 43 ma'kg 402 ] No |
Sulphate 43 mefke 2000° 999.29 No
pH [ 43 units <5 8.16 No

| Cyanide {complex) I 43 muke | 5 ].14 Ne

' Cyanide L metkeg i’ 1.24 Yes
Sulphur 43 meske 5000° 1105.64 No
Mansancse 43 ma,’k;:l n/a 1594 58 -
fron 43 mg/kg n/a 57923

i Chioride (BRE) 43 meke SDI 37.09 -
Nitrate (BRE) 43 ma/ku SDI 3.17 -

MNotes 'CLEA SGV (residential with plant uptake)
? Dutch Action level
* Former ICRCL values, as they were withdraswn 20 December 2602,
{BRE) SD! = Building Resaarch Cstabiishiment Special Digest 1.
= Al values below Laboratory Detection Limit
USY3 = 03th percentile of mean mzasured concentration
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Groundwater and Leachate Analysis

Twelve samaples of leachate, prepared from samiples of Made Ground, were analysed for

a specific suite of contaminants in arder to determine the mobility of determinands

encountered in the soils. Two groundwater samples were also taken during the second

monitoring visit {only two standpipes contained sufficient water for testing).

The results have been compared with ‘Concentration Values® of the “Water Supnly
[ PRIy

(Water Quality) Regulations 2000°. Where a concentration vatue is not published under

the 2000 Water Supply Regulations, other guidance has been consulied, including the

1989 Water Supply Regulations, as well as ‘Action Values™ under the Dutch Guidance

Values. The laboratory results are preseated In Appendix F and summarised in Table

3.8 below,

Table 5.8

Groundwater and Leachate Analysis Results compared to Water Supply (Water

Quatity) Regutations (\WWSR) 2000 & 1989 & Dutch Guidance

Determinand No. Units Guidance level CLEA Exceeds SGV
' Tested US95 Value or Eq.

Arsenic 14 . ma) 0.01' | 0.003 No
Boron 2 I mell ) n/a No
Clromimmn 147 mefl | 0.05' 0.02 No
Copper 14 mef) 2' 0.01 No
Iron 14 maf| 200° 0.77 No
Meaesium 2 ! med 50° A Ng
Mancanese 4 med 50" 0.81 No
Chioride i me!| 250" 23.23 No
Nickel i1 me/l 0.02" | 0.02 Yes
Lead 40 med 0.025’ ( 0.02 No
Zine 12 | moaf | 57 0.03 No
| Sulphate 14 mg/] 250’ 100,34 No
Mercury 147 me/) 0.001" 0.00008 No
| Schenium 14 me/l | 0.01" 0.0003 No
Total Phenols 14* me/| 0.0005° | 0.02 Yes
Cyanide Total 14 1 med | 0.05' ! 0.04 No
Cyrnide Complex 14« me/l 1.5 4.05 No
Nitrate 14* me/l sQ' 0.5 No
Cadmium 14~ mefl 0.005" : 0.002 No
Ammonmn 2 i ma] 0.5' { nfa No
B Nitrite 2 1 mgl | 0.5' J n/a No
BOD 2 ] med na | n/a No
Phosphate 2t | me 2.3 | na No




Lh

Motes: b Water Supply (Wuler Quality} Guidelines 2000
2 Water Supply (Water Quality) Guidelines 1989
3 Duteh Guidance Value
US93 = 95th pereentile of mean mezsured conceniration

* All results betow laboratory detection limil
Ground Gases/Groundwater Levels

Ground gas monitoring of the eighteen standpipes installed within the deill hoies and
boreholes has been undertaken on four occasions to date. Monitoring continues on a
monthly basis in order to determine trends. The standpipes were monitored on the Lirst
two oceasions by JPB with a Geotechnical Instruments GA2000 infra-red gas analyser,
which measures levels of methane, carbon dioxide, carbon monoxide, oxygen, hydrogen
sulphide and atmospheric pressure, as well as the flow rate during the monitoring. The
standpipes were monitored on the third and subsequen: occasions by WMA with a GMI
Landsurveyor 11, Gas Data GFG0 and GMI Visa. The results are attached as Appendix
G.

Borehole groundwater levels have been monitared on most occasions afier gas readings
were taken 1n standpipes, the bungs were removed and the standpipes were dipped with
a dipmeter to record the level of water. The water levels are included on the ground gas

monttoring results shects within Appendix G.



6.1

6.2

DISCUSSION

This report is writlen on a factual basis for the prespective purchasers to interpret the
data. The discussion is based an the site being develaped for @ residential cod-use with
parts remaining as open space and green bell. 1ts Tor the prospective purchasers o

determing the proposed lavout and ground levels.

Within the southern part of the site an arca remains subject 1o a Wasie Management
Licence. As part of this investigation and the ongoing monitoring, information is being
compiled lor the purpose of surrendering this licence. A separate report will be
conipiled, and a meeting is proposed with the Enviranment Agency, for the purpose of

surrendering the licence in the early part of 2004
Site Conditions

The site currently contains the disused foundry buildings, the demolition of which is
proposed to start in the early part of 2004. The buildings are proposed to be demolished
to the top of existing ground Moor slabs, leaving the site levelled 1o existing ground
level. Il is not intended to re-grade the site levels as part of these works. The existing
ground levals and extent of the main foundry buildings are shown on JPB Drawing
DSO74/06.

Physical Ground Conditions

As detalled In Scction 3, Made Ground deposits were identified within all the
exploratory holes except TP10 and TP 14, 1o variable depths between 0.30m and $.80m

below existing ground level.

The Made Ground deposits mainly comprised foundry sand, aleng with general foundry
waste produced on site, which included clinker and slag. No signs were found of
asbestos-cement sheets or oily wastes of the sort permitied when the Site Licence was

first issucd. Topsoil was recorded in TP10 towards the cast of the site.

Below the Made Ground deposits, natural deposits were encountercd comprising clays
or gravelly clays. The competence of the clays was proven with SPT/CPT tests and

found to be predominantly siift to very stff.
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Atierberg Limit Determinations were undertaken on three samples of the clay soils. The
‘plasticity” of two of the clay samples were “high™ and “very high', with Plasticity Index
resulis of 30% and 44%. The thrd sample, waken from a layer in TP2 lrom 3.2-3.85m,
had the general appearance of a comypact peat. it had an exiremely high Plasticity Index
of 131% and {.iquid Limit of 239%. The results of these tests arc included in Appendix
fZ, along with o summary graph, which show the resulis agamst the Auerberg Limit A-

Line.

Compaction tests were underteken on two samples of Made Ground, one [rom BlH22
and a second combined sample from TP20, TP21 and TP26. The compaction tests
utilised the 2.5kg rammer in a CBR mould. The Particle Density and Particle Size
Distribution were also determined for both of these samples. The results of these tests

are included in Appendix E.

The bedrock, comprising weathered sandstones and mudsione bands, was logged by the

rotary drillers and described as competent.
Contamination Results
Soil Resulis

For residential end use, and in terms of human health the results of the “total” analysis
have been compared 1o the latest CLEA guidelines, or other appropriate guidance where

guideline levels have not yet been produced by CLEA.

For assessment purposes all results below the laboratory detection timit are assumed to
have a value at the detection limit. This means that great care must be taken in
interpreting  the resulis, so that over-pessimistic conclusions are not reporled.
Realistically, it is considered highly likely that the majority of those resulls reported as

being at the detection Jimit are, in practice significantly below the detection limit.

For the ‘total” soil results, Arsenic, Chromium, Nickel, and Cyanide were found 10 be
elevated when cempared (o relevant guideline values. The cantamination was found to
be distributed around the site, both at near surface and at depth, predominantdy within
the Made Ground.

¥



The SGV for Arsenic is 20 mgskg, and the US95 value determined was 22,69 mg/ko.
The highest result determined for Arsenic was 70 mg/keg in BHIES ar 0.3m to 0.63m
depth bedow existing ercund level, within Made Ground towards the Houelr Lane site
boundary. For the site as a whole, the Arsenic values exeeeding the SGV were widely

distributed both latcrally and with depth,

The SGV for Chromium is 130 mg/kg, and the US93 value determined was 137.97
mglkg. The highest resuit determined for Chromium was 620 mafke in BHS at 1L.7m to
2.5m depth below ground fevel, within Made Ground maierials in the south of the site.
For the site as a whole, the Chromium values exceeding the SGV were Jocated within

the southern part of the foundry buildings area and the south of the siic.

The SGV for Nickel is 30 mg/ky, and the US9S value detznmined was 142,71 mg/ke.
The highest result determined for Nicke) was 1100 mg/kg in TPS at 0.5m to 0.7m depth
below eround level, within Made Ground materials near the southern boundary of the
site.  For the site as a whole, the Nickel values exceeding the SGV were widely

distnibuted both Jaterally and with depth.

The appropriate guideline (Duteh Guidance Action Level} for Total Cyanide is tmg/kg
and for Complex Cyanide is Smg/kg. The US95 value determined for Total Cyanide
was 1.24me/ke, which exceeds the guidance level. The US95 value determine for
Complex Cyanide is 1.14mg/ke which does not exceed the guidance levels, Total
Cyanide is the combination of Complex Cyanide and Free Cyanide, although values for
free cyvanide were not obtained it can be assumed that the US93 value would be
approximately 0.Img/kg and therefore does not exceed the Dutch guidance level of
img/ke. The highest result determined for Total Cyanide and for Complex Cyanide
was 48mg/ke in BH1IS at 0.50m depth below ground level, within Made Ground
materials towards the Hough Lane site boundary. However, for the whole of the site,
the Total and Cemplex Cyanide values cxceceding the Duteh Guidance-level wers

located around the foundry buildings.

The US95 values for Zine, Copper and Lead did not exceed the SGV or equivalent
auideline levels. However some samples showed clevated levels, These were widely

distributed both laterally and with depth.



As previously discussed, Tor caleulation purpeses all results below the detection limit
were piven a value the smine as the detection Himit. The detection Iimit for four of the
PAH components is Img/kg and the relevant guideline (USEPA) is 0.6mg/kg.
Thereflore, the majority of the resufis were below the detection Bmit and it is possible
that these samples are also belew the guidance values, It should be noted that the
relevant euidelines are widely considered 10 be very stringent in this respeet. For
clarification on the PAH components, the Total PAH US93 value does not exceed the

Luteh Guidance value and only two of the Total PAH values exceed the SGV,
Leachate residis

To assess the potemial implications of any contamination upon the environment, the
leachability/mobility of any contaminants present has been assessed.  The leachate
results have been compared against very stringent guidelines, including e “Water

Supply Regulations 2000,

As previously discussed, for calculaiion purposes all results below the detection limit
were given a value the same as the detection fimit. The detection Timit {or five of the
PAH components is 0.0001ma/kp, and the relevant gindance (Duieh) 1s 0.00003me/kg
tor four of the components and Water Supply Regulations 2000 guidance of
0.0001me/kg for the fifth.  Therefore, the majority of the results were below the
detection limit and it is possible that these samples are also below the guidance values.
It should be noted that the relevant guidelines are widely considered to be very stringent

in this respect.

Elevaled levels of Total PAH were also recorded in the leachate analysis. The Water
Supply Guideline 2000 threshold for Total PAH 15 0.0001mg/ke, which is the [aboratory
detection limit. The US93 value for the leachate is 0.0007me/keg, with a maximum
value (determined to be an ‘outlier’) of 0.00253 me/ke. For the site as a whole, the four
highest Total PAH values cxceeding the relevant guideline value were widely

distnbuted both laterally and with depth.

One Nicke] result exceeded the SGV (Water Supply Guidelines 2000) guidance, but this
was assessed as an ‘outlier’, so the data set as a whole was determined to be below the
USG5 value.
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The two water samples that were taken had Magnesium results of 03 and 68 my/kg.

which were higher than the Water Supply Guideline 1989 threshold of 50 mg/ke.

The two water samples also had Ammonia results of 0.6 and 0.7 mg/kg, which were

higher than the Water Supply Guideline 2000 threshold of 0.5 ma/kg.

The conclusion to be dravwn from the leachate testing is that the potential contaminants

in the Made Ground deposits on this site have only very low waler-sohubility,
Groundwater

Monitoring of standpipes installed in ecighteen of the twently cight borcholes has
recorded ‘standing water” at depths of between 1.2m and 7.5m below existing ground
level, In view of the laree variation of ground levels across the site, expressing
oroundwater Jevels in relation to the depth below ground may be misleading and hence

consideration of groundwater ievels in terms of mAOD is vital.

The shallowest groundwater was encountered in BHI2, towards the north of the site at
1.2m below the surface. When expressed in terms of mAOD the groundwater levels
were fower towards the south of the site. A summary of the groundwater levelsin depth
below cxisting ground levels and mAOD of the monitored boreholes is provided in
Table 6.5 bejow,



Toble 6.5 - Svmmary of Shallgwest Grovndwaler Levels

Location Shallowest Reading (mbgl) Shallowest Reading (mAOD)
BH3 dry to 2.78m ) below 71.85
BHG dryta 545m below 68.32
BHE dry to 2 44dm bhelow 64,82
BHY dry to d.43m below 66.17
BH12 1.2 76.42
BH16 drv to 10.0m below 64.9
BH17 5.25 67.69
BHI18 2.4 74.38 o
BHI9 413 76.5
BIH20 6.11 67.75 |
BH21 4.3 70.16 ]
BH22 7.42 65.91
BH23 7.43 66.20
BH24 dry 10 3,00m 69.37
BH25 3.12 71.77
BH26 7.4 ] 66.74
BH27 dry 10 4.50m below 68.17
BH23 dry to 4.50m below 66.15

rabgl — mtres below existing greund level

mAQD — mewres Above Qrdnance Dasom.

Ground Gases

Ground gas monitoring has been undertaken in eighteen standpipes installed during the
investigation. Monitoring has been underieken on four occasions to date, the resulls are

included within Appendix G.

Meihane has been recorded in cight of the installations, with a maximuim concentration
of 0.5% by volume recorded in BH27 on the third of the monttoring visits. BH27 is
within the southern licenced area, of a location not proposed at this stage for housing
developiment. The seven other imstallations with positive readings recorded methane
only on the first visit, at a2 maximum concentration of 0.2% by volume, and have
recorded no methane subsequently. The other ten installations monitored did not record

any methone during the monitosing period.



Carbon dioxide was recorded itn twelve of the installations at slightly elevated
concentrations (zbove 1.53% volume), The muaxunum measured carbon dioxide was
5.3% volume within 3H17 on the third monitoring visit, BRH17 1s within the castern

part of the site currenily zoned as green belt,

Levels of oxyoen remained generaily high and near to wormal atmospheric
concentrations during the monitoring period. A drop in oxvgen concentration was
typicaily noted in association with an increase in the carbon dioxide level. The oxvoen
content was particularly depleted in three of the holes in the southern licenced part of

the sile, with a Nil reading recorded in BF27 on the second moniloring visit,

Carbon Monexide was recorded at a maximum level of 3 ppm (parts per million) in
BH21 on the first monitoring visit. The levels of carbon monoxide detected have been
at consistently low level during the monitoring peniod, and should have no influence on

the proposed development.

No hydrogen sulphide was detecied in any of the standpipes on any of the momtoring

Visiis.

None of the holes have recorded significant flow rates either out or in any of the
monilering occasions. That would be consistent with no active generation of landfill

gases,



7.0 GENERAL

7.1 Whilst confident in the findings of our report we are unable to give an assurance that they
will be accepted by other authoritics without question. We therefore advise that where
approprite our report and associated malters are submitied to approving bodies and
approvel ebtained or souaht befare detailed design, site works or other irrevocable action

1s embarked upon.

7.2 The conclusions reached are directly related to the information available. Such
conclusions may change in the lisht of more data or information becoming avaitable, The
recommendations conlained in this report do not constitute any form of specification for

the undertaking of the works required.

7.3 We trust that this report fulfils your present requirements, but i there 1s any mater, about

which you require elaboration, do not hesitate to contact the undersigned

Simon Weatherley BEng FGS Colin Knipe BSc CEng CGeol

Senlor Geotechnical Enaineer Senior Partner
-
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APPENDIX A

Windowless Sampler Borchole Logs.
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APPENDIXE

Physical Laboratory Test Results



LADOIA T U T IR U e U INUEA PRUFERTT AND LRIEEWIHTOGAL TED 1HHING

CONTRALT: Wombueell Foundry, b= CLIENT Johnson Foole & Bloomer
Copihall House,
Mew Road,

Stouiridge. Levonshite House, Eiingzhail Raad
REF-. LiS1sh LPAGE NQ:- I ol?2 Wes! Midlands. Winlvethainplon W2 20T
DATE RECEIVED:- 2416.03 LDATF_ ISGUED- 11,1103 DY 1PH. Prone 03002 455553
SARMMLE DETAILS TEET INOEX PRUPERTIZS CHERMICAL M PASTING
DATE BS SIEVE SAMPLE DESCRIPTION REMARAS
DEPTH | SARPLE v v, e [ “TOTAL| Soluble | ff LUl ORG of SIEE
hiE TYPE int 50 S04 2.00 0178
o m 4 % i 3 . Valua i) Fn i3 m (Ll
i O.4y- B 24.70.03 ICE KIADE GROUNG: Datlc browen shgitly
1.00m silty shightly gravelly SAND. Grawvalis
clinker.
l 1.6D- 8 24.10.03 | 712 MADE GROUND: Grey slightly clayey
2z0m oravelly SAND. Gravel is siilslonz wilh
occasonal glass.
2 0.40- 3 24.10.03 8.7 BAADE GROUND: Dark brown sfighily
0.60m silty shahtly gravelly SAMD. Gravel is
chnkar wilh cceasional glass and brick,
2 1.03- B 241003 =11 WMADE GROUND: Brown sity shginly
1.40m sandy GRAVEL. Gravelis slag. clinker
and cocecasionally concrele.
2 3.20- B 24.10.03 125 235 108 131 57 |MADE GRQUND: Dark brown clayay
3.85m : SAND with occasional rools anei
rootlsts and firm clay sochkats.
2 4.40. B 24.10.03 30 Sofl hght brown/grey and escasianally
4.60m light grey sangy CLAY,
3 0 80- =] 724.10.03 k¥ 71 27 aq 95 (Fian Lo salfhght brown/orange and
1.20m occasionally lighl gray CLAY.
4 1.00- B 24.10.02 24 Firm orange brown and oceasignally
1.30m hght arey and dark grey CLAY.
Sampla type Tesl abirewauvons Test methods - Uinless athenvis2 sLatsd,
0 Disturbed W Wuaisture Conteni Wt 051377 PART2:1590:3 Tetal S0« "BSI1277PARTINGD0.5.E [ol Value 51177 PART I 19009
=} Bulk dislurped Vi Ligund bemil Wi BS1377.FPART2119080:4.3/4.4 | S0 5 AS13T7TPART3:1690.5 5
u Unaisiuined W Fiastic fani wh  GSIITTPARTZ.1490:5.3 Agproved signalones, -
5 SPT sphit speon Ir Ingex propearny 1= BSIATT.PARTZ1990:5.4 :
Yo Ground vaater Lad Laoss an ignitiair LGl BSI13T7.PARTI 1990 ]
ORG  Organic conient ORG  BSI1377PART1600:2 AL.Pearce, Laboratory direc:or....m.}'
Ci Solobia chioride Cl BS1IZT.PARTINEDCT.2IT 3 - Tests marked * arg oot UKAS 3zcrooiec.
Cyimons ang imiarprelalions are oulside Ihe scope of UKAS accreditalicn EZ\Y)(-:»-' The reponed i8S refaie only {0 SEmpias 1eceived.

BTN T,

This (251 16005 Sl N0¢ 0 rEnrOduced ACEat i fufl withoul wrilien approval iy (e laidratory. E.H.Loving, Laboralony mangger..... ... \J e | & = Sapientz wepss smeller than 881177 120




LADUNRATURT REEUR T PURCINDTA PSS T BN GISIVINGAL Lot

COMTRa L0 WSsmitert Founedsy, ' CLIENT Jrhason Pogle & Biaamer.

Copthal House,

New Road,
Stourhridss,
(PAGE 11D i
GATE ISSUED:-
SECPHCPERTIZ T ) IR X T
B35 SIEVE SAAPLE QCL IRIETION
OEFLIH | SAPLE W Wh, \Vie 1= TTOTAL | Soiulle whl Lol TORG Gl SIZE
w TYRE i G0 54 244 AR
45 n v "y "n '--1. 9l Valua (s Sy ke miIm mn
) 0.40- [} 24002 ALY FASKDE GROUND Uranga Liown shohily
0.70m sty shahtly aravelly SAND. Gravel iz
mudsiana with cczasonal s1ag,
3 2 20- 5 24.10.03 9.1 MADE GROUND. Graen brown clayoy
2.5Cm sfightly sandy GRAVEL. Giavafiz
mudslone vwith oocasions! chnkar,
3 12D &) 2490 03 10 MADE GROUND: Dark brown alighaly
1.40m 3ty shighlly gravelly SAMD Gt
clinkar wiith gecasiona! sleg.
G 3 Go- 8] 24,1032 1
3.50m
Clinker,
3 .50 B 24.10.02 8.8 MADE GROUND: Qark brewn shghiiy
1.70m sity GRAVEL with occasional colbias
Gravel is chnk.ar wilh occasional brch.
Cabble is clinker
N 1.2G- a 21.10.G3 20 54 24 L] 86 |Sufi light orange Lrown and eccasisnally
1.5Gn lght arey slighily sandy CLAY.
12 1.00- 5 24.10.03 12 Light Urowen skghily sandy GRAYICL,
1.40m Gravelis sil{stona,
13 0.70- =] 24.10.03 AR MADE GROUND: Brown slightly silty
1,20 very sandy GRAVEL. Gravelis sandstons.
li Samme ype Teus! abbrevialions Test methods - Unless olharasa sldled,
[l Cwinpec w ldgisiure Conlent Wiie BE13TTIPART2.19%50:) Telal 50a "BS1A77:PARTI 1980°5 5 [pH Value BSI577 PAIT2 1200 0
B Bulk distuibed W Ligiundd hmig W BS137TPARTZ19%014.3/1 4 [Sohidn 5 BSI2TT PARTIIANDIOS B
u Undisivibed Ve Piaslic imit Wwp  B5137T:.PART21680:5.2 ARprovas SIgNALaNes. -
S SAT cpbt spoon o \ncex oroperty Ie 853377 PART2:1990;5.4
') Ground waler L2 Lnss on ignitinn LDY BSIITTPARTI 12004 ’)
DORG Grganic contanl ORG  USIITTPARTINEED.D ALPgorce, Lansralory dercicr......... { o
Cl Golubte enicriga Ci BSI37TPARTI:109G:7.2/7.3 1 \ oo Tesis marked ~ 2 not URAS auoedited
- - . e —
l : Qaniens and inieroretalions are culside the scopc of UKAAS accrediliation ifJﬂJ :,_,‘—,‘C"'\ - TH2 (e 00 25005 1e1gid O 1) S3moiSg recened
L Thes WESE eI Sl 50?2 g repanuced Avees i i veihaus vl aporoval y the laboracny, CorLLeving, Laborlory msnager... .,......‘.'.x.:_ e Mees et e . 2 = 33unpia mags smalier an G517 e 2imenss.




Job Mo
Received:-
Testeg:-  31.10.03
Repart- 05.11.03

L3150
711003

GROUND INVESTIGATION & PILING LIMITED

COMPACTION TEST REPORT

Locaticn:- Wombwell Foundry.

Cliand:-

Jolinson Pocle & Bloomer
Copthall House, Nevs Road,

Stourbridge, West Midlands, 0Y2 1PH.

3R 22

Depth:- 1.0,2.0,4.0m

Page 1 of 2

TEST LAETHONS -
Caompact nas

RN

Faiicle Densily

[

51277.0a02 1200,

Clavse 82

Sample Micpsizions:
BOIATT Pasli_ 1000

Clanse 7.6

Optimum Maisture Conlent:

Maximum Dry Densily:

Natural Moisture Content:
Measuied Particle Density:

tateial > 20 Mo,

Ratenal = 37.3min:

Il maizrial is cohesive then bioken dovin 10 pass siave sire:

Type of Compaciicn Rammer:

12 %
1.74 KMgim?
16 %
2.57 Mg/m’
23 %

20 %

20 min
2.3 kg

Sample Description:

FAADE GROUND: Brown shighily siliy slighily gravelly

SAMND with cccasicnal cobbles. Graovelis sandslone

with occasionz! ash and clinksr. Coblles are

sandgslano.

Auwihbrized by E.Levring

!¢
Laboralory flenager
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thoisture Content %
Initial sampls mass < BS1377 reguiremenls
IR EnDN v WIENS Fogisgesg Dihce - Capgnsine Hawse, Sincanal Feed Woherpempion VWast Midends W2 2T




Job Ng:- LIS150
Recsived.- 21,5003
Tesied:- 214003
Report- 85.11.03

GROUND INVESTIGATION & PILING LIMITED
COMPACTION TEST REPORT

Location:- Wembwell Foundry.

Client:- Jobinson Poolz & Cloomer
Copthzll House, New Road,
Stoubridge, West Midlands. GYS 1PH.

fTe
Depth:-

21,20, 26
0.0+1.0m

Page 2012

TEST METHODS -
Compariong
B§51377 Fars 1000

Clauss 2 4

Paticle Densty:
102 1600

Cplimuam Meisture Content:

Maximum Dry Densily:

Natural Moistuce Content:

Measuscd Parlicle Density:

ldatenal = 20.0mimn:

Idaterin = 37 B

If matarialis cohesive than brokon down to pazs sieve size:

Type of Compaclion Rammer,

11 %
1.94 tAg/m?®
9.6 %
2.68 Mg/m?
9 %
5%
20 mm
2.5 kg

Sampfe Deacription:  MADE GROUND: Dark broven slighily silly siightly

Authorized by E.Leviing

Sample Przparzicns gravelly SAMND. Gravel is clinker with occasional ash }fnLaralory Fanager
BS1377 Farll 1090, and sandsinne. N N T
LR A
Clauze 7.5 HT};-‘M‘-
10 3 0 2 Alr voids
LTSS 7o e e e oy - - PSR, [
5 !
'
194 - .
i
—1.82" I
5
=
\ w
. = !
(] -: |
= ‘ 1
518 - SO VP RO
3.88 - L
. '
5 i ) e e
2 4 G g 10 12 14 15
leisture Content %
izt cample mass < B31377 raquirements
Fpernagan oo idiaT) Femseed Gilzor dnpshat Foad, BWolveinaeiaion, Wesl Ahdlaads w2 T Fhone- Gie07 158 £58




GROUND INVESTIGATION & PILING LIMITED
TEST REPORT FOR PARTICLE SIZE DISTRIBUTION

Job Mo~ Liai50 Site:-
Feceived: - 21.90.03

Testzd 23.10.03

Repoct - 39,1403

Wombwell Foundry.

Chent:- Johnson Pogle & Bloomer

Copthell House, New Road,
Stourbnggs, YWesl Midglands, DY3 1PH

BH 22

Depth:- 1.0,.2.0.4.0m

Page 1ot 2

TEST METHCDS -
Particle Size Ueinbton -

ES 1377, Dyl 2 14406

A}

Clzuse B2 523

t

Sediteniation: -
ES 1377 Mol 20 i0an

Clause 2 4

Samgle Descnipiion:

WMADE GROUND: Biown slightly sitly slighlly

qravelly SAMD with cccasional cobibles.

Gravel is sandslone valh occasional ash and

clinker. Cehbles are candstone,

TeST METHKODS: -

Sample Creparztion:

BS1377 . Parl1:16%0,
Clause 7.8 6725

Authorized by E Levring

t
Laborztory Mansger

= v e v

]“[\r’ifc‘: I

G

% |
: !
a0 M
50 - ;
!
i
U '
£ :
£ 50 :
| 2 i
B :
2,50 4
a
5
[ s N -
&
o
20 1 .
29 4 -
; |
10 - “ " !
v E
i i
[ r r ;
0.001 0 Gi 0.1 Particlé size. i0 100 1600 ||
TINE ( AT l COARSE Fiue _[ SEDEY ‘ COARSE FIIE I I.'.ED!\.‘E.l_{ COMASE
e ST SAND LR AVEL COUBLES | SOULDERS
Gizve Size “h Sieve Size %
i Fresing mm Passing
3.35 69 % Clay & Siit 2
150 100 2 63 % Sand 65
125 100 1.18 €5 % Gravel 19
5] 100 0.G 51 % Cobbles 13
5 ed 03 28 B
653 57 0.15 G
37.5 80 0.063 2
20 77
10 73
6.3 71

oo Woel Mislands WV 20T




‘ EH 21,20, 26
GROUND INVESTIGATION & PILING LIMITED Dept-  0.0+1.0m

TEST REPORT FOR PARTICLE SIZE DISTRIBUTION

Job hio- 1LI5150 Sitz- Wombwell Foundry,
Received.- 211003 Cilient:- Johnson Poole & Bloomer

Tested:- 281003 Copihall House, New Road,

Feport- 0411 03 Slourbridge, West Midlands, DY8 1PH. Page 2 of 2
TEST METHODS - Sample Descriplicn: FADE GROUND: Dask trovn slightly silly TEST METHODRS:

Pait cle Siza Uatabtion:- shghlly grovelly SAND. Gravel is clinker vilh Sainple Pieparation;
B3 1377 Pa 2 1290 occasinnal ash and sandstone. B51277:Part1.1990:
Clavaz %24 23 Clavse 7085745
Am};orizad by E.Levring
Sedimeniaiion:- L!;J_ﬁarmc.fy Manager
BS 1377 Frat 2 1650 I AP N S
R A
Clausz G 4 f l_-( e
>

r 10D

on 1o

Percentage passing.

- i
] !
!
20 A !
~ |
10 - ]
i |
o | . : : : : !
0 oo 0.01 0.1 Barticls size. 10 160 1000 |
; F LG l I,'.L-Dl'_JM—l_CC,‘\ESE TINE ‘ [tV l COARGE FILE l LG ‘ COARSE
!7-'.- = AT s5aRD CREVEL COBALES BOULDERS
Sive Sie e Siee Srze A
[finy] Passing min Passing
3.35 78 % Clay & Sill 2
150 100 2 7 % Sand 7l
125 100 1.18 5% % Gravel 27
5] i00 0.5 gé % Cobhigs 0
75 100 03 KIS
B3 100 0.15 7
37.5 93 0053 2
20 93
10 88
6.3 54
TAFIELANTY I DIRNTD Pegsteezg Crices Dovoanii2 hopre Shlbgehed Food Webehampien West Lialzads, VWov2 207 Fione. 0002450 808



ATTERBERG LINE PLOT
£0 L7 1
® @] o] &
50 4
@
40 — /
/
5
a 30 9/
>
5 20 //
£
= v
20
8
: ®| @ 9| @ |
0
0 10 z0 5 40 50 50 70 g0 =] 100 10
Liquid Limit — LL (%)
BH/TP No. depth {m)i LL PL i Rermorks
O|BHOS @ 0.80-1.20 71 27 | 44
S BH11 @  1.20-1.50 54 24 130
; DIBHO2 @ 3.20-3.85 | 239| 10813 PSEUDO PEAT
LOSS ON IGNITION 51 A&
PLOTS OFF THE ABOVE SCALE
L
[ngincer Client HILL & SMITH Tidle
FAO R = ) pd BOLDINGS PLC.
e s "ATTERBERG LIMIT A - UINE”
. Cheche=d Frojecl  WOMBWELL FOUNDRY,
citoorEn 3 WOMBWELL
LAND CONELTANTS [ Fporoved Dote o1 Seile T Ctowing CRENDLE £
14/01 /04 T APFEMDIX T
O Capyignl Reservmd / "




APPENDIX F

Contamunation Analysis Test Results and Statistical Analysis



APPENDIX G

Gas and Groundwater Monitoring Results



( Chenl I & Srmith rlollnas ple coupmgnt- A 2000 Ralerenca. 0sura T e
_I 'AIHY Dimusler kdonuoreg y vR Stnsrary Sheet Fomgnity
Piopct: wonihaell Foundry Shuet fio 106 Aol ng
QO AEMOLE MO 1681 [ETRS TLiN} 414011000 108120670 REZIAIH TS
G4 LEL € 0 v 0
Chig uvOL ait 4] Q Q
CQ2 4] 04 Qu 12
Q2 % 197 20 192 [ )
] . 25 P T u 0 ]
3 COPr Q Q U 0
BOREHOLE FRESSUNRE (miby) o7 -0 2 wa 0
TELIPERATURE O ey ra nia i i L
FATER LEVEL (mbgl) dry dry ( nfa nia
i AVERAGE F1 OV 1l hir) I o 03 ![ 0 J
| ATHIGSPHERIC PRESSURE i | 1034 1013 1007 b2
GO E I F s TEST wwiood | 050103 10!12.‘l)'5l2r!uliL‘tl |~
Chd v LEL u % 4y i ~a
Crea e vin o T n ! 1A
cOre 24 4] | R n'i
0L, an 201 a4c "
H2S BRI 0 7 0 nia
6 B GO PPR ) N 2 N i
"~ THOREROLE PRESSURE (i) NTRYS 03| i |
TELPERATURE *C avot { i ia l nla 2 }
WATER LEvF o lmbgh ury ary why ! i
AVEPAGE FLOW (1) ] 0 i N [ l
ATIICSPIRERIC PRESSUAE ma) 1024 1073 10013 sry |
l__—BDF!EHOLE s} ¥EST ‘L 1571003 " Usawnn; W23 27010 -
CHY ™ LEL [ 2 U U [E
_
CH % VDL 01 0 g
CO2 % L_ 2.8 27 30 u
02+ 156 17.2 142 o0
3 W25 PP ) 7 2 7 i
CQ PP 0 o] ] 1 l
QOREHCLE PRESEUNE 1mb) 014 0l ma G |
TEMPERATURE *L infout o nis [{Th] ni
wATER LEVEL {mbgh dry Ury n; n'a
AVERAGE FLOWWV (irey [ 0 A o ¢ i
D.T-‘AOSPHEREC PRESSURE {mu) 1021 1013 1003 a2z E




Rt

HOREHULE NO 1eul 150 usan 10412:0) -] = l
Crid % LEL ? 4 wa u | E
CHA % v DL Gt 4 v o T
02 " 3¢ 26 3% u
02 % 156 167 nia 0y
r2S PRL o 0 "o u
9 corent a o nia Q
AOREHOLE PRESEURE {miny) Readis Q.0r i o
TEMIPERATUEE "C avoul na wa nfa nla
WATER LEVEL terligh) ry try nin na
AVERAGE FLOVY 1) .1 Q nfa Q -
ATMOSPIHERIC PRESBURE (i 1021 113 1003 gy
2MEROLE (0 TCAaT J (R A RN WN ] 1 IR RVAR] \()I\.i?U_L 2700 1
Chid "o LEL | - u u ondey
Ciia Y V0L ! - ) 1
SO i3 75 [
-
Cd " 19 4 170
28 PRL | 0 8]
12 i Corpa 3 u
BOREHOLE FMRESSURE (rayy - -135 "
TEMRERATURE *C mioul o a
WATER LEVEL {mnbig) 1R nwa
[ AVERAGE L0V (in) o ;
ATLIQSFHERIC PREZSURE () B 3 1003 PHV
BOREUULE N, ‘ TEST ERE'ATVINR] 051103 104120103 AN CoTTT -
Cha W LEL & 0 I 4]
Cri4 % vOL 0 0 3} u
. [ola A in VA a1 P
Q3 176 1G4 12 173
H2S PPLI 0 i} o [
1 G CoFRrn o o I t IL
BOREHOLE PRESSUNRE (ny | 02! -0 nin 2 ' —l
___TEMPERATURE "C o ! i na nin Wa ] |
WATER LEVEL (inbyr ey ey wan R T
AVERAGE FLOYY (IF17) 0 0 q \ I
ATMOSPHERIC PRESSUNRET (i) 1024 10170 003 a7 _ I




CORENDLC MO resr Tendos | oariima R Tt T E ———~——i = = .
C1 e LGL u 3 i C 0 [ I
2w VoL 0 O f 0 i f 1‘
CO2 % K N EE 4 |
0 374 1 ’T__Z 12 200 (
25 P 8] 3 0
1 ? CO PR u Q g} 0
HOREHCLE iFRECSSURE () Q07 002 i 4
TEMPERATLES nfa nin wn nia
WATER LEVEL [yt 5145 5.29 ni M
AVERAGE FLOW [vnr) u 0 3 0
] ATWOSPHERID PRSSELARE [y 102 1013 1002 un g J
BOREHUILE w0 i TEST | ronama Toonnial Winoe | 2t | l
CHi 0 LEL |7 o 2y 0 i | I
S e O | U g 5 & ] l
_ Oz i ! 2 R v ! |
t ‘T T
] Qe | L] i 20 | 34 8 mi
’ P12 S R ;' [} ! 0 i n
18 [' CC PR B B | . 0 ’
[ BOREHULE PRESSLHE (mty oot ) L 0
TLWPERATURE *C in‘ur | nia wa nia i 1
WATER LESEL tmily) ! n 72 nia nia l ] | !
AVERAGE FLC.W in 0 n 1 0 h
ATHOSP-IERIC PRIESURT (b LI 1013 1u03 aaz 4{;—1 | ‘
"~ BDRENGLE 1D TesT VNG 051 1/0 1612107 2iM2 ] e i i i
i €t~ LEL n o ¢ u | I i
Tl o VL ] 0 u 0 0 j ] I ]
CO2? " [ ) ! 0.7 PR 19 | | i
o2 % (B 175 1m0 125 ! }
. HZS PFRIA Q ] 0 [§] i l
19 T COEEA i u u u f [
BOREHOLE PRESSUMNE {(min S o i 2 | i
TEMFPERATURE “C infou n nia il nei f
WATER LEVEL {mibig!) 414 410 na wa l l |
AVERAGE FLOW (Uiv] n K K o '
ATMOSPHERIC PRESSURE [l 1024 1912 1003 w2 | | ]




SORLIOLE MO, TEST onnl | 080G | dwiand | 2iima | T T T T
Cild % LEL 0 4 [ U
Tl V0L o 0 [} 0
S0 V] ] UG [ ‘0
02 % 1A 8 134 181 104
RIS PPN ¢ " u i
20 CQ PP @ & [+ ;
OORCHOLE PRESSURE (mi) ooz o007 na 0
TERMPERATURE *C infou na TTh na WA
WATER LEVEL tmibgi) Gt 11 na i
AVERAGE FLOW (1) -0 1 ¢ 8
ATKOSPHERIC 'IESSURE (mh) 1024 113 1N an2
T BOPEROLE MO T TES" SAWUT | GA AT | 0 20) | 2A06A ]
Cli4 % LEL 2 a ) n 0
Clid % wCL K 0 | 0 n
L 21 14 ! I 15
Q2% 17 " } PR 104
. HiS PR G ! v 0
21 CO PP 3 u 7 ) ! ‘
BOREROLE PRESSURE (inly) 017 6o nin u
TELIRERATURE “Cindont n'a nfa } i aln
WATER LEVEL 1mpal) 4.3 47 l nia nta
AVERAGE FLOW (i1} il o v 0 |
ATRIQSPHERIC PRESSUIRE fimy) 024 101 1007 anp
OOREHILE ua_ﬁ TESY 1 [RAAIIIVR] %1 1ng 01 2m3 2T
Chid % LEL i 2 U v u
CHid % VOL K v ¢ o
COrw E_ 1 1t 20 [}
G2 17y 172 169 17 ¢
29 HYS FR 0 1 1 [ -
Co PP U 0 u 0
SORZIQLE PRESSUNL {(my) o oIn i -2
TERPERATURE “C na win in 0w
WATEIR LEVEL (mbgh) 7 a2 758 nia wa
AVERAGE FLOVI (ihy) n Q ki L o
| _ATMOSPHERIC PRESSURE (1ny) 1024 1018 10N3 sz




BORCHOLE K. TEST 150100 0571103 10712403 2T j o 1 -
it AL LEL 0 4] 5 lacressible [
Cria % VL 0 U N
[HEEEN [i} & R}
02 % 20 201 51
28 FRLE 7] O 0
23 CO et a U 5
OQREHOLE PRESSURE Gy 021 e
TERIFERATURE "C varoud o e fifa
WATER LEVEL (mbgh LA k]
AYCRAGE TLOW el 0 [ i)
ATMIQEPHERIZ PRESSURE () 1024 1012 1003 a2
GORENOLE NG T 151000 050100 Q1208 2HDTA — T
CHa % LEL sl U O U
Citd 4 VoL 5 ] U u a
SO e 14 1.2 [} va
24, 184 T 0.6 121 117
HS PP 4} 4] 0 U
24 CQOPAN 4] ] 7 1
BOREHOLE PRESSUNRE mih, n -0 045 nta ?
TERMRPERATAURE *C ruonl nia wo nia sln
WATER LEVEL {mhgl) iy ury (OF ] na
AVERAGE FLIW (Wi | Y] ni I3 U
ATIOSPHERIC PRESSURE (b1 | 1024 101) 1003 any
BUREHOLE MO TEST 15/ 10/ BRI 10/12:03 270 0a i R e i
CiH1 ma LEL 2 0 4] [CHE T
CHia % vOL 0. [\ 0
CQL s 17 1] 2.1
02 % 52 17.7 125
75 H25 PO U g 0
- COPPu 0] 3 2
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Introduction

The Envicanmant Act 1995 hes made sie sensipvily 3 Fey 1ssue, 25 the legislation gays 35 much aiteniea 40 tha pathways by which conizninztion could spresd,
zind to the vulnarzble larcets of contamingiion, as i 2oes 16 ine potentiz] scurces of contzmunation. For ihis feeton, Landmark's Site Senzitvty Dota Sheet ploces
greal ermphasis on sisiutory cala prowdod by the Envirenment Agency 2nd the Seztiinh Envircnment Frolection Agency, it 2lza mcorperziss doia from Enghsh
Hature {znd the Sccitizh and Wieish eguivelznis), the Environmen ncy {and the Scofish equivalent) and Lezal Autherities; ard highighis hydrogologizz!
featutes required by environmenial and gestechnical consuliants Tre date cheet is produced by grorming the legend databese to 1C00m fiom the siz polvgen
provided by the chent

Iy the artzehed datashzel the Maticra! Gn?d Belpranoes (K3AS) arz rovndad to ins nexcst 10 in sacordznee with Landrmaks sorecments with a mnnbet of Dala
Suppliers.

Copyright Motice

D Landmark Iafermation Group Limite2 2901 The Cepyngni 2a tne informaticn ard 2ata end its fornat as cortained i thiz Eavirscheck™ Pacor ("Reporl’) is the
ricparty si Landmark infermation Group Limited ("LandmarkT) and sevaral othor Cota Prowidars, including (bul nol iniled 1o) Croranca Suray, British Geclogical
Survey, tha Environment Agency and Enchsh Walure The Repari is supplied trder Landimar's Tanns and Conditions arerpizd by the Cudierer. Tha Copyright
desicn fights and any cther intellectual nghis shall famain e exclusive pragerty of Landmark and fof othe Dzla providers, wicse Copyright mateddsl has been
inciuded in this Report
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Telephone: US1G
DN 713176 XA
On-Line Seriez s

TN LY ey PRVRTI I

CASTINGS TECHSNOLOGY INTERNATIONA]L Fhs matter s bang deali with by Darren Moody
7 EAST BANK ROAD,

SHEFEITLD.

SGUTH YORKSHIRE, Cur Refl 3699550

Sz 5PT

Your Reft 63603

Daie: 22 Ociober 2007

Dear Sir,
Coad Nizing Report
SITE OFF, HEMINGITELD ROAD, WONMNBWELL, BARNSLEY, SOUTH
YORKSHIRE

[ refer 1o the enguiry dated 11th Qetober 2001, reczived 19th Ociober 2601, w comecuon with the abose.

This repert is based on and lhnited to the recosds in the possession of The Coal Authority at e tme the search s

answored.

Pust Underground Mining
The properny 15 widun the likely zose of mfluencs on the surface from workings in 14 sgams of coal 20 0m 1o 320m
depth, the last date of workg being 1980,
Groond movement from the above m-:n'iionc:‘i sast coal workinges should By now have ceased.
} B :

In addition yvou may wish o know ihat the property is in 2 area where conl s belicved to exast at or close 1o the suriae
oSl AtEe W s e

that mav hive been workid at some Ume i e past.
e s OerR vhihse i A TR TR

Present Underground Mining

The properiy is not within the zone of likzly phegical influerce on the surface from any present underground coal
oorkings. '

Future Undervground plining
The property is not within o geceraphical arsa for which a licence to extract coal by underground mcthads is awaiting
determination by the Ceal Autherity,

1 v

The property is not within a 2oog qpuvcﬂ arza for whicl o ficence 1o extract coal by undzrzround methods hos been

wraniced.

The properiy is pot within the zene of Tikely phyvsicalinfinence at the surfaes from plans of future workings in oor
PossessIon.

However teserves of conal exist in the locabity which could be workied at sonw time i the future subject w aslality,

icences. and planning consents.

Poage | of 6



We hane no record of anv natice of the risk of the Tand beiny offectad by subssidence beinz ahven under 546 of the Conl
Minmz C.ui,w fance Act 1991, )

!

MWe have no snoviodoz of onv mine ontites within, or wi i 20 meticy of . the boundnry of the propeny.,

ards held by the Coal Autherity may be incomplote, Consconently, there may exist 1o this lecaliy mine cnines

af \\'hjch wa e no knowlodae,

Surface Geotoay
Roeords i our pessession do not disalose anv fault or other lue of wealiiess atthe serfiics o baving aftected the

sability of the property,

Past Opencast Mining

The properiy s vot located within the geoerzplical beundary of an opencast siic from awhich coal has been extracted by

opencast imethads.

Present Opencast Mining

The property dees not le within 200 merres of the geoaraphical bavndary of an opencast site within which coal is being

xtracted by opencast methods.

Future Opencast Mining
The property 13 not within 300 metres of the geouraphical botndary of an opencast site for wineh a hesnee to axcroct

coal by opencast metheds 1s awaiting determination,

ie boundary of 2 opencast site for which alicence w0

The properiy 15 noi within 300 meties of the gecuraphical

extract conl by opencast metheds has been ‘:mn:cd.

Subsidence
The records 1n our passession 6o not disclose any ¢amage nobee or ¢
of the propernty sinee 1 Januar 1934,

Jatm having besn miven, made or pursuzsd in respect

The records 3 our possession do rol disclese any current "Siop Netice™ affectng

The records in our possession do nat show any reguest having been made to exscuie preventative works under S.

the Coal Mining Subsidence Act 1991 “

]
[Fh)
1aJ
(]
L

T Yithdrawal of Support

The property lics within a scograpineal area in respest of which a rotice of entitlement to withZraw suppart was
published iy 1983

The properiy does sot lic within 2 geegrephical area mrespect of winch 2 netice has been given uader 541 of the Cez

industry Act 1994, revoldng the entidlement to withdraw support.

Worldng Facilities Orders

The property is not within o scographical ares that 1s the subject of an Order made under the pro\ iong of the Nines
{Working Facilitics and Svpport) Acts 1223 and 1265 or any stastery madification or amendment thers n{



Pavmints to Owoers of Forimer Copyhohd Land
The proserrs is soteithin ae aren where 2 raiovant nenice ing been pubinhod voder te Ceal Industry Aet 1975/Coul

qusin Aot J96e

T

Additional Reauwks
mees a prident developer wouhl seck appropriate technical ndvice before werks are
oard to zoad engincering prraciice nmnine areas as identfied i

indertaken on sie. All ])lupu‘n.]lb shonld nave row
catigns on mining stabilisy problems. I any event, no activities shoudd be underiaken that intersect

In wrew of the g circamsic
anthoriating p uoi
disturb, or miterfors with any coal or mines of coal wathout permisgion of the Coal Sutheniy.

We acknovledse the receipt of vour romitianes iy pavieent of eur fee,

Yours fathiulh

/l J///f?f\ﬁa}/(/ﬁ

Albert Schofield

¥irector of Operntions

. -
r o2 3
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APPENDIX T

Histoncal Site Use Plans
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APPENDIX B
Trial Pit Logs

Consolidated Geo-Environme;t_al
Investigation Report

Wombwell Foundry, Hough Lane, Wombwell



Tnal Chent, . Sheet.

Ben Bailey Homes Limited.

Pa 1D Sheet 1 of 1
TP1A |
' Land at Wombweli Foundry, off Hough Lane,

Wornbwel o 8 Date JOYNES PIKE
ok 7 & ASSOCIATES LTD
Job No 24/11/2005

232085
Excavanon EQUPMent; Co-onds® Fiely Records: www.joynespike co.uk
360 degree excavator DRS05/03
Ground Level. Loged Chka. Apprt
ORS Dyes o=
Sample
Strata Descrplion Depln Level Legend Sample Doty Tesl Resulls Groundwaler
m (m} Type m Records
MADE GROUND: Reinforced concrete. 4 7
0.20
MADE GROUND: Firm orange brown silty clay. g
0.40 7 1
MADE GRCOUND: Medium dense black sandy gravel of 4
ash, chinker, slag and brick fragmenis. J 1
N - 1.20 1 -
.:m lo stiff crange brown motlied silty CLAY i -
cecoming increasingly shff with depth. p E
T i I 2.30 1 ]
Endg of Trial Pit at 2.30 m J 1
_ -
. | J
] ]
Remarks' Sample Type Key
1. Excavaied through concrete base, £ Disturbeg Representatve
2. N_o groundvgaler encounlered, ) B - Bulk Representatve
3. Sides remained stable throughout excavation. .
4. Pil terminated at 2.30m (begl). S - Spat Non-Represenialive
W Waler
PID - P10 Reading



http://www.joynespike

End of Trial Pit al 2.35 m

Tnat Glent - Sheet
5 Ben Bailey Homes Limited.
P 10, Sheet 1 of {
. e
Y TP2A Land at Wombwell Foundry, off Hough Lane, e KE
I N Wombwell & AS!SZTESESP ILTD
i 24/11/2005
232095
Excavalion Equipmen Co-ords Feld Records: www joynespike.co.uk
360 degree excavator DRS05/01
Ground tevel Logged Chkd Acpr
DRS DS 7"'
Sample Sample
Slrala Destrplon Depin Level | Legang | S57P Deptn Test Resulls Groundwaler
(my (m) Type m Records
"MADE GROUND. Tarmac. 0.05 | )
MADE GROUND: Medium dense dark brown sand with 1
gravel of clinker, slag and brick becoming dense 1
with depth. 1
- 0.60 7
MADE GROUND. Medium dense to dense black ash. -
0.85 ]
MADE GROUND: Dense orange brown gravelly sandslone 1
up 1o 0.2m in size. 1
- . 1.35 1
MADE GROUND. Firm to siiff orange brown sandy 7
gravelly clay. Grave! is of sandstone. 7
- - - 1.80 i
Firm to orange brown stightly mollled grey silty i
CLAY. ]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2.35 == 1

Remarks:

1. Excavation down the edge of the weighbridge.
2. No groundwater encounlered.
3. Sides remained slable throughoul excavalion.
4. Pit terminated at 2.35m (beg!).

Sampie Type Key

B - Bulk Representaive

W - Water
PIC - PID Reading

D - Dislurbed Represenia ive

3 - Spot Noo-Represenialive




Chienl

Ben Bailey Homes Limited.

Trial
PuiD

Sheer’

Sheel 10 1

Wombwell
Job Na

232005

Sue
TP 3A t.and at Wombwell Foundry, off Hough Lane,

[Dale

2411172005

Excavalion Equipment:
360 degree excavalor

PA

JOYNES PIKE

& ASSOCIATES LTO

Strata Description

MADE GROUND: Concrele with reinforcement.

MADE GROUND" Medium dense bfack gravelly sand.
Gravel is of ash and clinker.

MADE GROUMD: Firm orange brown shghlly sandy
gravelly clay. Grave! is of angular sandslone.

Firm to sliff orange orown moliled silty CLAY
becoming gravelly with angular mudstone with depth.

End of Trial Pit at 2.50 m

Co-ords Field Records: www, joynespike. £o.uk
DRS05/03
Ground Level L ogyedt Lreo A )
ORS nns |
—
Depth Level ;r:;: Test Resulls Groundwaler
(m) tmy (m) %
0.30 ]
1.30 1
2.30
3.50 )

Remnarks.

1. Excavalion carried out adjacent to the stanliens 1o detemrine
foundations.

2. No groundwaler encountered.

3. Sides remained stable throughout excavation.

4. Pit lerminated at 3.5m {beg!) due to concrele base.

Sample Tvpe Key

0 - Oistucbed Representative
B - Bulk Reoresentalive

$ - Spot Hon-Representative

W - Waler
PID - PID Reading




Tnat Chent . Sheet
Ben Bailey Homes Limited.
Pn 1D
Sheet 1 of 1
Sie
TP4A Land at Wombwell Foundry, off Hough Lane, G
| vonove AU
=
232005 241172005
Excavalion Eguipment Cords® Freld Recorgs www.joynespike.c.o.uk
360 degree excavaior DRS05/03
Ground Level L ogged Crid Ae.
DRS ons .
Sampl
Szt Doscrption Depin level | regena | SATIE [;jp,: Test Resulls Groundwater
. ™ m) Type ) Records
MADE GROUND: Concrete. 4
— - ‘ 0.25
MADE GROUND: Medium dense cream limestane gravel, 1
- 0.80 1
MADE GROUNG: Medium dense black red gravelly sand. B
Gravel is of ash, clinker ana brick. ]
]
""""""" Endof ThalPiaagom ] 0 ]

Remarks.

1. Excavation down the edge of the congrele base.
2. No groundwater encountered.

3. Sides remained sfable throughoul excavalion.
4. Pit lerminated at 4.0m (begl).

Sample Type Key

D - Disiwbed Representalive
B - Bulk Representatve

5 - S5pol Non-Representalive

W - Waler
PID - D Reading




Taal Clhienil. R o Sheel
Ben Bailey Homes Limited.
i Shesl 1 of 1
"TP5A |1
’ Land at Wombwell Foundry, off Hough Lane, P
— \Wormnbwell " : pete JOYNES PICE
Jo No & ASSOCIATES LTD
3209 2371172005
2 5
Excanation Equipment: Coods Freld Records: e joynespike.co uk
360 degree excavalor DRS05/03
Ground Level Logged Chia Py
DRS nes | =
Sampl
Srata Descopbon Depth Level | Legeng | Sample S::: Tesl Resulls Groundwater
im) Records
{mj {m}
MADE GRQUMD: Dense black sand wilh occasional i i
brick. 1
- - 1.00
MADE GROUND: Medium dense red crushed brick and .
d with very frequent slag and clinker. ] |
i |
---------------------------------------- 350 A y
£nd of Trial Pit at 3.50 m | i
T |
]

Remarks.

1. Pit excavated down the side of the railtrack base.

2. No groundwater encountered.

3. Sides shightly unstable during excavation.

4. Pil ferminated at 3.5m (beg!) due 10 concrele base.

Sample Type Key

0 - Disturbed Represeniative
B - Bulk Repreasanialive

5 - Spot Non- Representative

W- Waler
PID - PID Reading




I
sl Chenl

210

Ben Bailey Homes Limited.

TPBA |-

Wombwell

Job No

232095

Land at Wombwell Foundry, off Hough Lang,

Sheer;

Sheet 1 of 1

Oate

23112005

Excavaton Equipment:
360 degree excavalor

Corods

Field Records:

DRS05/03

JOYNES PIKE

& ASSOCIATES LTD

v joynespike.co.uk

Ground Level

[togges

DRS oS

Appr:

==

Suala Descnphion

Depth

(m)

Level

{m}

Legend Sample

Type

MAGE GROUND: iMedium dense while imestone gravel.

MADE GROUND: Medium dense black sand with very
occasional ¢lay inclusions.

CoL End of Trial Pit at 3.80 m

010

e
3
0
-\\V‘)
5
¥

R R s
SRR

S

YAV NN
!
5
" >
%

SO

S S
%

e o
K

>
<
i

e
e
.6 A

”
N0

N2

v
)(Y\(’

%%_‘

A

TR
o

%
X

2

R
Sotoseehs

TR
'o?

b3

Sample
Depih
{m}

Tes! Resuits

Groungrwaler
Recorgs

Remarks,

1. Excavation carried out down the side of the concrete base with the

concrete |pcally deepended 10 2.0m on the gable end.
2. No groundwater encountered.
3. Sides remained slable throughoul excavation.
4. Pit terminated at 3.8m (begl).

Sample Type Key

D - Disturbad Representative
B - Bulk Representalive

S - 5pol Man-Represeniaine
W- Waler

PID - PID Reading




Remarks

1. No groundwater encountered.

2 Swdes skghlly unstable duning excavation
3. Pit lerminated at 3.0m (begl).

|
PR SURI T PE—

Cheny,
Tnal . . .
i Ben Bailey Homes Limited.
nsli-e__- ’ ’ T o ) oo N
TP7A Land at Wombwell Foundry, off Hough Lane,
— —— - - Wombwell
Job Mo
232095
Excavation Equipment T T M Coons
360 degree excavalor
|Groone Level
Sarata Descnplon Cepth
o (m
MADE GROUND Concrete
p— e — - L= . [ - - - O 25
MADE GROUND Very dense red brick 030
MADE GROUND Dense red brick
il el e Gan
Firm orange brows friable sand gravelly clay.
Gravelis of angular mudstone.
e il I 110
T grey brown friable laminated silty CLAY
_comung sliff with depth
|
T o - 220
Stiff grey brown friable gravelly CLAY Gravel is :
af mudstone .
1
i
|
—_— - .__.__AAA_Af__;._‘_____,,_._...,.AI 2 80
Weak grey MUDSTONE becoming moderatley strong
---------------------- 3.00

T T S

JFTR S T T A T TS

L L

.lL,_L.._L-L R S AUV T TN WU SO ST By NS RO WS R R

Lewel

(mj

Legend

Sampie

Type

i D - Disturbed Representalive
B - Bulk Representatwe

‘1 S - Spot Won-Represemalive
W - Water
PID - PID Reading

Sheel i
|
Sheet 1 of 1 :
i
Date JOYNES PIKE
& ASSOCIATES LTD
24/11/2005
]
e —
Fled Records | www joynespike co uk
DRS05/03
Logges "”E‘dm Appr
DRS 0ns =
A eame o
Depth l Test Results Groundwater
(my Recoras
| 4
| ]
|
i
1 Sample Type Key




Tnal Chent . .. Shesl:
Ben Bailey Homes Limited.
Pt ID
Sheet 1 of 1
.- Site: o 4
TP8A  |Land at wombwel Foundry, off Hough Lane, — e
— e IWombwell jOYNES HKE
Job Ner & ASSOCIATES LTD
2411172005 .
232095
Excavalion Equipment: Cocrds Field Records waw joynespibie co.uk
360 degree excavalor DRS0O5/03
Grourid Level Logoged Chkd. Appr.
DRS oS -
- o Sample
Sirala Descriplich Deptn Level | Legend | S2Mpie Depth Tesl Results Groundwater
1y (my Type i Records
MADE GROUND: Loose 1o medium dense red brown - ]
gravelly sand with ash, clinker and brick. 1 ]
] ]
4 A
""""""""" Endof Tral Piratacom ] 0] ]

Remarks

1. Excavalion lo delermine the concrete base around pils.
2. No groundwater encountered.

3. Sides unslable during excavation.

4. Pil terminated at 4.0m (beg!).

Sarple Type Key

D - Dislurbed Rapresentaliva
B - Bulk Represeniative

S - Spol Non-Representalive

W - Waler
PID - PIC Reading




Tnal
Pit 1D

TP9A

232095

Excavalon Equipment.
360 degree excavator

MADEGF_?O_L—JNS Concrete

Chent

Ben Bailey Homes Limited.

Sie

Land at Wombwell Foundry, off Hough Lane,

Wombwell

Sirara Descrplon

MADEWG)RC—)UN[_J'_Medium dense black red"gra-v-eny sand.

Jeooas

050

Sheel 1 of 1

e

Dale

J

24/11/2005

Fieid Records

PA

JOYNES PIKE

& ASSOCIATES LTD

ype m

www joynespike.co. uk
DRS05/03
“liogged Chkd Appr )
DRS DLs o=
P
g | Sample 1 G Tes! Resulls Groundwater
Records

Remarks

1. Shallow excavalion 1o detemrine thickness of adjacent concrele
2. No groundwater encountered.
3. Sides remained stable throughou! excavation.
4. Pitterminated at 0.5m (beg)).

Sample Type Key

O - Dislurbed Representalive
B - Bulk Representalive

S - Spot Non-Representative

W - Water
PID - PID Reading




Tral Chenl ] L Sheel’
Ben Balley Homes Limited.
il I _ Sheet 1 of 1 .
TP10A |
Land at Wombwell Foundry, off Hough Lane, L
_ Womowal i 8 e JOYNES PIKE
- & ASSOCIATES LTD
Jots Mo 241142005
232095
Excavalion Equpment Co-oeds T e Recaras www joynespike co.uk
360 degree excavaler DRS05/03
Ground Level Looged Chker ADRE,
DRS hlgns ;.
- Sample
Sirata Destrption Depth Level | Legeng | Semple ;:i" Test Resulls Groundwater
~ - [ Type im Records
MADE GROUND: Concrete. | g
0.20 1
MADE GROUND: Very dense black brown red gravelly
sand wilh ash, cinker and brick. % 1
fffffff B e I 0.60 ]

end of Tral Pit at G.60 m

_

[EN SO0 v

L

Remarks'

1. Concrele base stands 0.3 abave ground level, base is 0.5m thick in

{atal.
2. No graupdwater encounlered.
3. Sides remained stable throughoul excavation.
4. Pil lerminated at 0.6m (begl) due to dense ground.

Samgle Type ey

O - Drsiurbed Representalive
B - Buk Representalive

S - Spot MNon-Representative

W Waler
P10 - P Reading




Chend,
Ben Bailey Homes Limited.

Tnal

Pu 1D,

Sheel 10l 1

Site

—~P1 1A Land at Wombwell Foundry, ofi Hough Lane,

Date.

PA

End of Trial Pit 31 3.00 m

onas ¥ JOYNES PIKE
oo o & ASSOCIATES LTD
24111/2005
232095
Excavaton Equipment Co-ords ) Field Records: www.joynespike, co,uk
360 degree excavalor ORS05/03
Ground Level Logged. Chkd Appr:
DRS oRs
5 & Sample
Suata Descrplicn Depih Level Leyend ample Deglh Test Resulis Groundwater
{m {mi Type m} Retords
MADE GROUND: Laose to medium dense orange sand. ]
- 0.50 b 7
MADE GROUND: Loose to medium dense gravelly sand | 3
wilh ash, clinker and brick. 1
1 4
) a =
] ]
1 i
------------------------------------ - - - 3.00 1 h

Remarhs

1. No groundwater encountered.

2. Sides remained stable throughout excavation.
3. Pitterminated at 3.0m {begl).

4. Adjacent concrele base is 0.2m thick.

Samgle Typs Key

D - Dislurbed Representalive
B - Bulk Representative

S - Spol Non-Reprasentative

W - Waler
PID - PID Reading




Chenl

End of Trial Pri at 1.80 m

Tnai f . .
Ben Baiiey Homes Limited.
MtiD
Sheet 10f 1
Sire
TP 1 2/‘\ Land at Wombwell Foundry, off Hough Lane, aan
| Wombweli JOYNES PIKE
ot N> & ASSOCIATES LTD
24/11/2005
232085
E xcavation Equipment Co-ords” Frtd Records: www_joynespike.co uk
360 degree excavalor NLMOSO3
Ground Level. Logged Chikd Appr,
NieC NS 7
ih N Sample Sample
Swaia Desciption Bew Leved | Legeng | Sample Gupth Tes! Resulls Groundwaler
(m) tm) Type ) Records
MADE GROUND; Sandy topsail with whole brick and |
brick fragments. 1
1
— - 1.60 g
Firm orange brown CLAY with rooliets. ]
......................................... 1.90 o

Remaiks,

1. No groundwater encountered.
2. Sides remained stable throughoul excavation.
3. Pil terminated at 1.90m (begl} due t0 base of concrele.

Sample Type Kay

D - Dislurbed Representative
B - Bulk Representalive

S . Spot Non-Representalive

W - Water
PID - PID Reading



http://www.joynespike.couk

Tnal Chent . ) Sheel,
o Ben Bailey Homes Limited.
- Sheel 1 of 1
TP13A |l
Land at Wombweli Foundry, off Hough Lane, T OYNES PIKE
—_— Wombwell )
Joo No & ASSOCIATES LTD
2411342005
232095
Excavairon Equpment, Coonas’ Freid Recordy www joynespike.co.uk
360 degree excavator NLMO504
Ground Level - Logoed. Chkd Aopr
NMcC oS z
Samale Sample
Slrata Description Cepth Level Legend A Depin Test Resulls Groundvater
iy {mj Type {rmt Recorgs
MADE GROUND: Medium dense black ashy sand with J
whole brick and brick fragiments, scarp metal,
plastic and metal pipes, plastic and metal
sheeling, corrugated plastic, wood and occasional |
boulders of foundary sand, concrete and clinker ]
boulders E
1
---------------------------------------- 4.50 —l
End of Trial Pit at 4.50 m 1
Remarks: Sampie Type Key
1. Groundwater encountered al 3.50m {begl). 0 - Disturbed Represeniative
2. Sides very unstable in MADE GROUND. 8 - Bulk Repressniative
3. Pit terminated at 4.0m {begl} due o concrele base,
S - Spot Non-Represerviative
W - Waler
PID - P10 Reading




Tnal Chet, . o Sheel,
o Ben Bailey Homes Limited.
"o Sheet 1 of 4
coe Sie
' P1 4A Land at Wombwell Foundry, off Hough Lane, A ]
: Wombwell JOYNES PIKE
Job> No & ASSOCIATES LTD
24{11/2005
232085
Excavation Equpment Coeae i Reaonds www. joynespike.co uk
360 degree excavalor NLMO505
Ground Level Loaed Chkd, ] Fopr:
NMcC 9IRS ‘7
Sample
Steata Descoplion Deplhy Level | Legend Samgle Deoth Test Resulls Gioundwaler
(m {m} Type (m) Records
MADE GROUND: Black ashy sand with very frequent 1
concrele and clinker boulders, metai, whole brick i J
and brick fragments and occasionat melal pipe, wood |
and mesh, ] k
. E
L 1
i el Rt R I I 2.00 q 1
End of Trial Pil at 2.00 m i J
1
Remarks Sample Tyne Key
1. Groundwater encountered at 2.0m (beg!). O - Oisturbied Representative
2. S!dES sl'!ghtly unstable in excavation. ] B - Bulk Regresentative
3. Pitlerminated at 2.0m (begl) due to Jarge obstructions.
S - Spol Non-Representdlne
W - Water
R0 - PID Reagng




Thal Chent Sheet:
Ben Bailey Homes Limited.
FA10. Sheel 1 of 1
. TP E Sie
Land at Wombwell Foundry, off Hough Lane, Sae JOYNES PKE
. — Il
— Wombwe £ ASSDCIATES LTD
23111/2005
232095
Excavalion Equprnent: Co-crgs Field Records werH jOyNeS pike o uk
360 degree excavator DRSG5/03
Ground Leve Logged Tenka Ao
oRs | QRS | =7
Saxnple
Steaa Descrplion Depin Deptn Test Results Groundwaler
{m} m) Records
MADE GROUND: Dense black sand with brick and waod. B
Becoming increasingly dense wilh depth.
e PO T, 2.50 1
End of Trial Pit at 2.50 m ] i
B -
] -
L J 1
|
Remarks' Sample Type Kay
1. Excavation carried out wilhin the pit. D - Disturbed Representalive
2, G‘roundwaltj—_'r encountered at 1.1m {begl)._ B . Bulk Represenvaive
3. Sides remained stable throughout excavalion, ]
4. Pil terminaled at 2,5m (begl) due lo concrele base. $ - Spot Non-Representative
W Valer
PID - PID Reading




Chent’

Sheet:

b End of Trial Pit a4 3.830 m

Tnal . ..
Ben Bailey Homes Limited.
D
Sheet 1 of 1
Sue
- TPF Land at Wormbwell Foundry, off Hough Lane, e OYNES PIK
— —— Wombwell ] E
J0D No & ASSOCIATES LTD
2371172005
232085
Excavation Equpment Co-ords: Freld Recoras' www.joynespike.co.uk
360 degree excavator DRS0O5/03
Ground Level Logged: Chkg: Appr;
DRS D :7.
Sampl
Strats Deschpton Depln Leusl D;:z: Test Resulls Groungwater
imj [m} o) ' Recoras
MADE GROUND: Medium dense dark reddish black brown 4 i
sand with brick and concrete blocks up to 0.4m in ] E
size and occasional sandslone. i J
. ]
] i
G m e e Cemm oo 3.80 A 1

Remarks

1. Excavalion carried out within the pit,

2. No groundwaler encountered.

3. Sides shghtly unstable during excavalion.

4. Pit lerminated at 3.8m (begl) due to difficull digging.

Sampie Type Key

D - Drsturbied Representative
B - Buli Represenialive

S - Spot Non-Representalive

W - \Water
PID - PID Reading




Toai Chienl, . ) ) Sneet:
or Ben Bailey Homes Limited.
" _ Sheet 1 of 1
_ Sne
TPG Land at Wombwell Foundry, off Hough Lane, e
—_— | Wombwell JOYNES PIKE
Joo No & ASSQCIATES LTD
231 12005
232095
Excavation Equipment Co-ords Fieid Records' v joynespike.co uk
360 degree excavator DRS05/03
%rwﬂd Levet ) Logged. Chixd o
ORS DS 7
Ueplt Level Sample Sample
Sirata Descrphart pih Legand Depth Tes) Resus Groundwistes
t) (m Type ) Records
MADE GROUND: Medium dense 1o dense black sand. |
]
i Tt ittt il - s 2.00 ]
End of Trial Pit al 2.00 m -
A
K
e <
4 B
Remarks: Sample Type Key
1. Excavation carried out within the pit D - Drslurbied Represenlative
2. Groundwater encountered at 0.9m (begl). € - Bulk Represenlalive
3. Sides remained stable throughout excavation. .
4. Pil terminated at 2.0m (begl) due 10 concrele base. § - Spat Non-Representalive
W Vater
PID - PID Reating



http://www.joynespike.co,uk

1. Excavation carried out within the pit.

2. No groundwaler encounlesed.

3. Sides remained stable during excavalion.

4. Pitterminated a1 0.5m (begl) due to concrets base.

b - Disturbec Representalve
B - Bulk Represeniatve

S - Spol Non-Representatve
W - Water
P10 - PID Reading

Tral Chenl: ) o Sheet:
Ben Bailey Homes Limited.
PoiD
Sheet 1 of 1
T p H Bile
’ Land al Wombwell Foundry, off Hough Lane, e
Wombwell JOYNES PIKE
Job No & ASSOCIATES LTD
231112005
232095
Excavaton Equipment; Co-eids Field Records www_joynespike. co.uk
360 degree excavalor DRS05/03
bmnu Level Logged Chid Appr.
DRS i< :
Sampl
Sirata Descaption Depth Level | Legeng | S#mple Deplhe Tes| Results Groundwaler
1) (m}) Type () Records
MADE GROUND: Loose red brick. 1
......................................... , 1
End of Trial Pit at 0.5G m 0.5 ]
i
-
A
Retnarks: Sample Type Key




Tnat

P ID

Chenl;

Ben Bailey Homes Limited.

Sheel.

Jobt No

Site
- TPK Land at Wombwell Foundry, off Hough Lane
— ————l Wombwell

Sheet 1 0f 4 P A

Gae JOYNES PIKE

End of Trial Pit at 0.8G m

B ASSOCIATES LTD
24/11112005
232095
Eu:(;a;m Equipment” Co-ords Field Recoras® joynespike.co.uk
\}
3 egree excavator DRS05/03 i
Ground Level Logged Chkd Appr
DRS IPr(%% 7
T Saimgl
Sirana Descrplion Oepin Level | Legeng | SaTPIE le: Tesl Resulls Groundwater
) (m) Type 1oy Records
MADE GROUKD: Brick, wood, melal and plastic with a T |
loose red brown sandy matrix, |
~ 1
---------------------------------------- 0.90 1 y

Remarks®

1. Excavation carried out within the pil.

2. No groundwaler encountered.

3. Sides remained stable throughout excavation,

4. Pil ferminated at 0.90m (bagl) due to concrete base.

Sample Type Key

0 - Drslwbed Rupresentalive
B - Bulk Representalive

§ - Spot Non-Represeniative

W - Water
1D - PID Reading



http://www.joynespike.co.uk

Tnal Clienl Sheet
o Ben Baitey Homes Limited.
Sheel 1 of 1
Sile
: TP [— Land at Wombweill Foundry, off Hough Lane, P
vl - JOYNES PIKE
Job No & ASSOCIATES LTD
2311112005
232095
Excavalion Equipmen Co-ords’ Field Records' waww.joynespike.co.uk
380 degree excavaltar DRS05/3
Ground Level Logged Chkd, Appe:
DRS D =
o \ Sample
Sirata Descrplion Gepth Level | |egeng | »3TPE Deoih Tesl Rrsulls Gicundwater
tmy {m) Type i Recoros
MADE GROUND: Loose 1o medium dense red and black E
brick, melal and occasional wood with a siight sand ,
matrix. 1 B
J R 3 4
________________________________________ 0.60 . R SAE B
End of Trial Pit al G.60 m 1 A
4 4
J d
] ]
Remarks: Sample Type Key
1. Excavalion carried out within the pit. O - Disturbed Represenlalive
2. No groundwaler encountered.
A . B - Bulk R 13t
3. Sides remained slable throughaout excavation. Bulk Represenizine
4. Pit lerminated at 0.6m (beg!} due to concrete base, 5 - Spot Mon-Represenlalive
W Water
PIG - PID Reading



http://www.joynespike.co.uk

1. Excavalion carried out within lhe pit.

2. Groundwater encounfered at 0.1m {begl}.

3. Sides remained stable throughoul excavalion.

4. Pil terminaled at 1.8m (begl) due to concrele base.

0 - Disturbed Reoresentative
B - Bulk Represanialive

S - Spol Non-Rearesenlative
WV - Waler
P10 - PIC Rezding

Tnai Chent . o Sheet:
e Ben Bailey Homes Limited.
l Sheet 1 of 1
Sne
TPM Land at Wombwell Fourdry, off Hough Lane, T
- Wormbwell ' JOYNES PIKE
Jot No & ASSOCIATES LTD
232095 231172005
Excavaton Equpment Coods Field Records www joynespike couk
360 degree excavalor ) O
DRS05/03
Ground Level’ Logoed Chikd hppr.
DRS oLs | =7
ool s
Sirala Duscoplon Depin Lewl | Legeng | Sample ;:::: Test Resulls Groundwaler
{my fm} Tvoe i Records
MADE GROUND: Loose red brick with breeze blocks and |
metal. |
""""""""" Endof Tia Pital 180w 80 1
-
|
Remarks Sample Type Key



http://www.joynespike.co_uk

End of Trial Pit at 3.20 m

Tral Chent: i Sheat:
Ben Bailey Homes Limited.
P10
Sheet 1 of 1
Sie
’ TP N Land at Wombweli Feundry, off Hough Lane, Dae NES PIKE
Wombwell JOYNES
Job No & ASSOCIATES LTD
2411112005
232095
Excavahon Equipment’ Coords Fiala Records wew joynespike.co.uk
36¢ degree excavalor DRS05/03
Ground Leve| Logged, Chka Appr
DRS oS 7
Sample
Suaia Ogsenpicn Cepth Level | Legung | Sampie Sepin Test Resulls Grouncwater
(i Im) Trpe P Recoris
MADE GROUNO: Brick and concreie with a medium dense A
grey sandy nmalrix.
- 040 1
tMADE GROUND: Sofi red, very sandy clay. A
1.50 1
MADE GROUND: Dark grey black shale. ]
A
Dark grey brown CLAY. 230 |
2.80 4
Strong grey MUDSTONE. j
----------------------------------- 3.20 - 1

Remarks:

1. Excavation carried out within the pit.

2. Groundwater encounlered at t.5m (begl).
3. Sides unsiable throughout made ground.

4. Pit ferminated at 3.2m (beg!) due to solid rock.

Sampie Type Key

D - Distrbed Representslive
B - Bulx Representalve

S - Spol Non-Representalive

W- Water
PID - PID Reasing




Client;

Sheet:

Eng of Trial Pitat 3.10 m

Tna . . .
oD Ben Bailey Homes Limited.
: Sheet 1 of 1
Sile
' TPJ Land at Wambwell Foundry, off Hough Lane, e
Wombwell JOYNES PIKE
Job Mo & ASSGCIATES LTO
2411142005
232085
Excavation Equipment Co-ords Freld Records: www joynespike.co.uk
360 degree excavator MNLMO502
Ground Leve! Logged Chhka. Appr:
NMcC ) s d
Sarnpl
Strata Descripton Gepln Level | (egeng | Sample ;;:jl: Test Resulls Groundwaler
o) {m) Type 1) Records
MADE GROUND: Topsai!l with frequent whole bricks and 4
brick fragments, melal and rope. 1
0.30 1
Weathered grey brown MUDSTONE excavated as gravel. E
Gravel is coarse of angular tapular grey mudslone. A
Becoming coarser wilh depth. i
1
= J
= |
------------------------------------- 3.10 1

Remarks

1. No groundwater encouniered.
2. Sides remained slable throughout excavalion.
3. Pillerminaled al 3.10m (begl).

Sample Type Key

D - Disturbed Represenlative
B - Butk Representative

5 - Spol Mon-Represeniative

W - Walar
P10 - PID Reading



http://www.joynespike.co.uk

Tnal Chenl i Sheet’
Ben Bailey Homes Limited.
P ID
Sheet 1 of 1
Sile
T PJA Land at Wombwell Foundry, off Hough Lane, oas
. Wombwel JOYNES PIKE
Jab No & ASSOCIATES LTD
24/11/2005
232095
Excavation EquiDient Co-oras Fudd Recoros T waw joynespike co.uk
360 degree excavalor NLMB501
Ground Lewet - Logged. Chkd: Appr.
NMcC O : 7
- Sample
Straa DesCIpion Depth tevel | Leyena | Sample Depth Tes\ Resuls Groundwaler
im) {m) Type im Records
MADE GROUND: Very frequenl whole brick and brick i
fragments, wood debris and occasional metal. i E
<
_______________________ e 0.50 L i
End of Trial Pit at .50 m i i
., -
A -1
ﬂ |
Remais’ Sample Type Key
1, Pil lipoded, D - Disturbed Representalive
2. Sides remained slable throughout excavation. ;
. . B - Bulk Representali
3. Pitterminated al 0.50m {begl} due fo concrele base. Vi represenEe
5 - Spot Mon-Represantstive
W Vilster
PID - PID Readhng




Tnat Cheni . L Shee:
. Ben Bailey Homes Limited.
! Sheet 1 of 1
B Sne .
TPO Land al Wombwell Foundry, off Hough Lane, e
| Wombwell JOYNES PIKE
Job No & ASSOCIATES LTD
24/11/2005
232095
Excavalion Equipment. eoeos Field Records www. joynespike.co.uk
360 degree excavalor DRSD5/03
Ground Level Logged Chkd Appre
DRS 07 7
) Samy
Strala Descrpton Oeplh Level | Legena | Samele De:: Test Resulls Groundwater
(m) (i} Tree m Records
it E—— P v v
"MADE GROUND: Brown black sandyclay. | P S |
End of Trial Pit at 0.10 m 4
.
1 J
b B
Remarks; Sample Type Key
1. Excavation carried out within the pit D - Dislurbed Representative
2. No groundwater encountered.
: : ) B - Buk R Lol
3. Sides remained slable throughout excavatian. Bull Repraseniaive
4. Pit terminated at 0.10m (begl) due 1o concrete base. S - Spol Non-Representaliva
W . Vvater
PIE - PID Readir




Tnal Chenl- L. Sheel:
Ben Bailey Homes Limited.
W] _ Sheet 1 of 1
TPO i

Land at Wombwell Foundry, off Hough Lane,

Wombwel ” g bt JOYNES PIKE
“lob o, & ASSOCIATES {TO

2411172005
232095
Excaval o Equipment; Cooras Field Records: www joynespike.co.uk
DRS0A/03
Ground Level: Loggeo Crkd Appt.
o | ons | =2
- Sampl
Sicela Descnplion Deptn Leval | Legend | Sample s:;: Tesl Resulls Groundhwater
() {m) Type (m) Records
""""""" Endof Trial Pitat0.10m
4
Remarks: Sample Type Key
. Excavation Carried oul within the pit. D - Ohsturbed Representative
2. No groundwater encountered. B - Bulk Represent alive
3 Sides remained stable throughout excavation. ]
4. Pil terminaled al 0.10m (begl) due 1o cancrele hase. S - Spol Nos-Represeniative
W - Waer
PID - P10 Readng
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& ASS0CEATES LTD
APPENDIX C
Borehole Logs
Wombwell Foundry, Hough Lane, Wombwell Consolidated Geo-Environmental

Investigation Report



Borenole D icnw Star Dale
] - . -
Ben Bailey Homes Limited. 2411112005
B H '1 A [ Tt N ST )
jLand at Wombwell Foundry, off Hough Lane, 2411172005 ' H ;)
. Wombwelt o o 4 M u
Igackin Daie.
oo o el Dae JOYNES PIKE
232095 | 2z 8 ASSOCIATES LTD
Diileg Equpment T T T TN TR T T gpands T i T P e T wiww joynespike co.uk
' T .
SOIL MECH 405 AND COMP DRILLERS
Ground Level o - 77 eegged T Tlehwd Appr
DRILLERS l Ons -
Sample Sample Groundwaler Backhil
Dieptn Level 2
Sirala Descnplion " ‘ (‘;‘e Lege Type D(Er::}m Tesls Records Delals
\MADE GROUND Concretle /4 010 ’
Mudslone : i
T
—;J_o-“—O;L
—_— L R o= e 400 ; "‘9_'-53;'!:'
Sandslone. ! , R
! ' 'Qofn—
E . ol T
i .. =l
3 Kby
3-(“?;1:7’.
Fr O
o 2=
s
Kee
700
E Ly
! : i : b
' El v | ' e
?I : ;Q_";DI.
[
e e i e e —— 1 1080
Oark mudslone
120 :
Coal. T T T 0 §
| 1
—_— ] 4 S
Sandstone 1340 1
! E R
T I -- 4 2000
£nd of Borehole at 20 00 m
Remarks - ThmT T s S A o Sample Type Key T
1. Hole lerminated al 20 GOm {begl). O - Drslurbed Representalive

B - Bulk Represenlatve

5 - 8pol Non-Representatve
W - Water

U - Undishurbed Representalive
J - Jar Sample

(C) - Cone SPT

(S) - Spoon 5PT

Shea!
Sheet 1 of 1




Borehole ID

BH2A

Chent: Start Daie
Ben Bailey Homes Limited. 24/11/2005
Site Ena Dader
Land af Wombwell Foundry, off Hough Lane, 24/11/2005

VWombwell

JOYNES PIKE

1. Hole lerminated al 14.70m {begl),

“Job No Backdill Dane
232095 2413112005 & ASSOCIATES LTD
Drilling Equpment: Co<nds Freld Recorgs . .
SOIL MECH 405 AND COMP DRILLERS wwwjoynespike.co.uk
Crouna Level Logged: Chkd Appr:
DRILLERS | V2% =2,
Degth Level ; T Sanple | Sample Gounowaler | Backtil
Sirala Oescplion (::) (EmvT tea=nd ) Type leff";h Tests Records Details
MADE GROUND: Concrete. 0.20 : b
Clay. E
1.40
Mudstone. 3
é Fs=r T
E By
E o AL
: 50 0
2 "Y‘O,—In__‘.
B Lo =l
=0
:l‘ «’l.-;
EC’" e
-
2
El
10.70
Dark mudsione.
13.20
Sandstone.
--------------------------------------- 1470
End of Borehole at 14 70 m '3
3
Remarks:

Sample Type Key

O - Drsturped Represeniatve

B - Buik Represeriaive

S - Spot Non-Representative
W viater

L) - Undisturbed Representalive
J - Jar Sample

(C} - Conz SPT

(5) - Spoon SPT

Shesl,

Sheet 1 of 1



http://www.joynespike.co.uk

JChen(
Borenole ID

BH3A

ISIIE

Wombwell
Jakr Na

232095 |

Driing Equpment
SOIL MECH 405 AND COMP

Sirata Descr pton

AN MAt_}I'g GROLI:ND Corfczeie
Clay

Mu(j;;yﬁe

Sandstone.

" Dark mudstone
|~ coal.
Sandstore.

" End of Borehoie at 14 60 m

Remaks

1 Mole terminated at 14 00m (begl)

Ben Bailey Homes Limited.

Land at Wombwell Foundry, off Hough Lane,

f Lo-vds

"Ground Level

Degin
m

010

400

16 50

12 00

13 00

14 DO

Liia

ITRTY

FETET

I
| evel

[ih

3
3

tegennd

Sample |
Type

Stant Oate
2411112005

End ale
2417112005
Bakin Dale
24741/2005 3
"Rk Records
DRILLERS
Gk
prs

TLeggeo
DRILLERS

Sample
Depib

im

Tests
I
t- -— —~
i

_Sa'np*e ‘Fyn'e Key o
D - Drstrbeg Represenialae
2 - Bulk Represeniauve
5 - Spot Non Representatve
W Waer
U - Lndisiurbed Represeniatve
2. Ja Sample
€1 - Cone 5PT
{5} - Spom SPT

Sheet

Sheet 1 of 1

JOYNES PIKE

ASSOCIATES LTD

www joynespike co.uk

Aepr

=

T

Groundwater l Backtill
Delals

Rutords




Borehole 10

BH4A

Job No
232095

Dritmg E gumment

Chent

Ben Bailey Homes Limited.

Sre

Land at Wombwell Foundry, off Hough Lane,

Jombwell

SOIL MECH 405 AND COMP

Sirata Descrplion

\_MADE GROUND Concrete

Clay

Sandslone

Dark mudslane

Sandstone

Remarks

1 Hole lerminated at 14 00m (begth)

End of Barehole at 14 00 m

T Co-oras
'
Ground | ever
OLpth
{m}
010
1
¢ 420
)
- 1020
- 13 00
i 1400

i

[P by

Level
[Catd

Leyend

1

- P

Sanple
Type

"|Logged

jStant Crae
241172005

End Date
2411112005
|Backti Dale
241112005
"Fie d Records

DRILLERS

} DRILLERS

Sample
Deplh
{m}

Tesls

Sarpie Type Key

D - Dslurbed Representiative

B - Hulk Representative

S - Spot Non-Represenlatve

W- \Water

J . jar Sample
{C) - Cone SPT
" 151~ Spoon SPT

-
Sheet

T Jomme

'Pap'

| Groungwaler

U - Lngistrbeo Represe-itative

Sheet 1 0of 1

& AS
www joynespike.co uk
Pl

Records

IOYNES PlI(E

SOCIATES LTD

Backii
Detals




Borehdie ID Chent

BH5A |

_|Wombwell

Job Mo
232095

Dnlllng Equvmem
SOIL MECH 405 AND COMP

Mudsmne

Sandsione.

Dark mudslone._ B

Mudsione,

End of Borehole at13.60m

Remarks

1 Hole terminaled at 13 60m (beql).

Ben Bailey Homes lelted

Land at Wombwell Foundry, off Hough Lane,

Siart Dale.
24/11/2005

TErdDale
241112005
2411142005

Backlil Date

JOYNES PIKE

& ASSQCIATES LTD

TCo'ortis T T T T T |RedReceras . )
www joynespike.co.uk
DRILLERS
Iroing v TTTTTT T T Togesd TCring [y
]
! DRILLERS o118 ”/""
S S S - [
|
! Sample Sample Growrwater Backi
Depth Level | |egend T
[mj frm) [ e Tvpe D[e,,?;h esls Records Detadls
. S I R w4
IR
.
; P
— 200 3 = .
3 £ !
E = 4
350 j j
§ 1
-—— 1030 {4 ===
|
|
-——— 1260
Tt T T B Sample Type Key

D - Disturbed Representative

B - Bulk Represerigive

S - Spot Hon-Representative
W - Water

U - Undisturbed Representalive
J4 - Jar Sample

{C) - Cene SPT

{S) - Spoen SPT

Sheel

Sheel t of 1




Chent
Borehale ID

BHGA

Sie

. 1Wombwell

Job Na
232095

Oriling Equipment
SOIL MECH 405 AND COMP

Sirala Descnplon

Clay

Sandslone

Ben Bailey Homes L|m|ted

Land at Wombwell Foundry, off Hough Lana,

Ground Level

Degpin

{mj

250

" Cark mudslone

e . e e+ = — o

Sandstone |

End of Borehole at 14.00 m

Remarks
1. Hole lerminated at 14 00m (begl).

700

930

1400

Lidvall

PUVEARUERNNEIRRY S PRNVENPETNTNONT ] LRlliai il sed [B4L1I00:

Level

(m)

Slan Dale 1
2474172005 |
- Enc Daie
24/11/2005 | :
Backlll Ogie” """ :
© JOYNES PIKE
2475112005 & ASSOCIATES LTD
ey [Py ooy
et Recorsis www,joynespike.co.uk
DRILLERS
o T T liogged Chid T AP -
DRILLERS ORS - —
e N |
) | Sample Sample Grounowaler Backny
Legend | 7y D(erﬁ:h Tests Records Delals

Samgle Type Key
D - Drslurbed Represeniative
B - Bulk Represenialive
5 - Spot Non-Regresentative
W - Water
4 - Undisturbed Representalive
1 - Jar Sample
. {Ci - Cone SPT
) [8) - Spoon SPT

.LSheet'
Sheet 1 of 1
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Chent Sian Dale
Borehole 1D, . .
Ben Bailey Homes Limited. 2471112005 _;,;
BH7A k= REEET A
Land at Wombwell Foundry, off Hough Lane, 2471172005 fe
_ [Wombwell "
o NG Backlll Dale JOYN Es PIKE
232095 2411312005 & ASSOCIATES LTD
Bring Eqopment " Co-ords Fiela Records, vaww joynespike.co.uk
Bl .CO.
SOIL MECH 405 AND COMP DRS05/03
Ground Levet Logged Crkd AppI.
CRS Oy :7.
Sample Sample Grounawater Backiiy
s Lenvel
Strala Descnpton Dﬁ:]] ;:r Legend | ryps D(T:;h Tests Records Details
~. MADE GROUND: Cencrele. 0.20
MADE GROUND: Dark grey sand wilh occasional
firing. :
300 4
Grey brown MUDSTONE. 3
3
E
: 1250 3
Light grey very hard SILTSTONE, 3
¥ 1530 3
___-range brown SANDSTONE. E!
16.50 3
Strong light grey MUDSTONE. a
--------------------------------- 2000 9 =
End of Borehole &1 20.00 m E

Remarks
1. Hole terminaled at 20.6m (begl).

Sample Type Key

D - Drsturbed Representative

B - Bulk Represeni ative

S - Spot Non-Represeniatve
W - Waler

U - Undisturbed Representative
J - Jar Bample

{C) - Cone SPT

{S}) - Spoon SPT

Sheet.
Sheel 1 of 1




Chienl
Borenale iD

BHBA s

Ben Balley Homes Limited.

Land at Wombwel Foundry, off Hough Lane,

. iWombwel!
Jot: No

232095

Oring Equipment
S0IL MECH 405 AND COMP

Strala (ser puon
MADE GROUND Brick wood, melal and plastic
__Eltf} a qusg red brown sandy matrix

MADE GROUND Concrele

End of Borehole 8t 1 20 m

Remarhs

1 Hale lerminaled at 12 0m (begl)

Co-ods
Grownd Leve!

Sarpie

Depth Level 1 reyend Iype

{m mj

0 ao

TSP S LR TE I TE Y IS JETL LS BTN RN

Dl e

12 00

NPT A S LY N PENVE PV NETTEN L 1A T INUTE Ny

TSIV TRI T TR ES NN AR IR LN L TR URY JENTININS

Al BLLLLLEEE)

2l

Start Dale
I 242005

End Dale
24/11/2005 :

%,

)

A

‘Basdil Dale 7 S IOYNES PIKE

| 240172005 3 ASSOCIATES LTD
Freid Records . .
www joynespike co.ik
DRSO5/03
Logued Crid B
-
DRS e 2
==
. SR e
Sample . Grounowater Backit
Deii Testy |

Recogs | Detals
T

[ R, JR N RS
Sample Type Key
[ - Oisturbed Represe-talive
B - Bulk Representaive

© 5 - Spot Mon-Representative
W - Waler
U - Undislwrbed Represenialive
J . Jar Sample
1C} - Cene SPT

{ (51 - Spoon SPT

lSl'ne‘:l

Sheel 1 of 1




Chierd

Ben Bailey Homes Limited.

Borehale 1D

BHOA =

Wombwell

Job Ha

232095

Land at Wombwell Foundry, off Hough Lane,

Briing Equpment. Co-tigs

SOIL MECH 405 AND COMP

Sirata Oescnplon

" MADE GROUND: Sofl drilling.

=~ _MAOE GROUND: Concrele.
"\ MADE GROUND: No retums.

U b

End of Borehoie at 1.40 m

Ground Leved:

Remarks:
1. Drilled to determine thickness of concrete.
2. Hole terminated at 1.4m (begl).

Sien Date
241112005
End Date
2441142005 :
BRI s AT
e JOYNES PIKE
2411142605 & ASSOCIATES LTD
Freid Records wWww joynespike.co.uk
DRS05/03
Logged Chkd Appr
DRS I8 (N <
sample Groundwaler | Backlil
D;:?’m Tesls Records Oetails

Sample Type Key

D - Disturbed Represantative

B - Bulk Representative

S - Spol Mon-Representalive
W - Waler

U - Undislurbed Represeniative
J - Jar Sample

{C) - Cone SPT

{S) - Spoon SPT

Shieel:

Sheel 1 0f1




Chent,

Start Date

Bor e . - .
"*=®  'Ben Bailey Homes Limited.
B H 1 OA Sie”
- Land at Wombwell Foundry, off Hough Lane,
_ Wombwell
Job No

232095

Leve!
[m}

Legend

Sample
Type

Trilling Enuipment B Coords
SO MECH 405 AND COMP
Ground Level.

) Cepih

Strata Descrplion (m)
~._MADE GROUND: Concrele. . I B <14

MADE GROUND: Qrange sandy clay.

Black Coal. 2.00
2.50
- ._Moderatley strong brown MUDSTONE. J 4.00

End of Borehole al 3.00 m

)

1

LLLL

SRR RAETANARINL IR AR NN NN I TNCTNNRRNNNUNRURE!

' '

Remarks
t. Drilled 1o determine thickness ol toncrete.
2. Hole terminaied at 3.0m {begl).

2411112005
" |End Dale
24/11/2005 :
bacHir Daie. '
bate JOYNES PIKE
2471112005 & ASSOCIATES LTD
Feld Records wvew joynespike. co.uk
DRS05/03
Logged Chkd. Appr.
DRS ors |2
Sample Tesls Gioundwater Hackhll
Df"‘:;h Records Detais
-

Sampig Type Key

D - Dislurbed Representalive

8 - Buth Representatve

S - $pot Mon-Represeniative
wW- Water

U - Undisiurbed Représentative
J - Jar Sample

{C} - Cone $PT

{8) - Spoon SPT

Sheet:
Sheet 1 of 1




Borenaie I Chent Stant Date
ehole . - .
Ben Bailey Homes Limited. 241112005
B H 1 1 A Siter End Date’ h
Land at Wombwell Foundry, off Hough Lane, 241172005
Wombwel} P r A
o re socl e JOYNES PIKE
232095 2411172005 & ASSOCIATES LTD
Dviling Equipment Coords Field Records, . .
wwnw Joynaspike .co.uk
SCOIL MECH 405 AND COMP DRS05/03 P
Ground Level: Logged Chind Appr,
DRS 0iLs 7/"
. Sample Sample Groundwaler | Backil
Deptn h Tesls
Sirala Descrption ™ Type Gepl Rectrds Oelails
{rn}
MADE GROUND: Red brick.
MUDSTONE, 250
T L e T 330
End of Borehole at 3.30 m
-
Rermarks:

1. Hale terminated at 3.3m (begl).

Sample Type Key

0 - Disturped Representalive

B - Bulk Represemalive

5 - Spol Non-Representalive
W - Waler

U - Undislurbed Regresenlative
J - Jar Sample

{C) - Cone SPT

(5} - Spoon SPT

Shesl-
Sheel 1 of 1



http://www,joynespike.co.uk

Boreh Chent Start Date.
Ola 10. - . '
Ben Bailey Homes Limited. 241112008
B H 1 2A Stle. - End Date.
Land at Wombwell Foundry, off Haugh Lane, 24/11/2005 E =2
: Wombwell o .
Joo e Fackid Daia JOYNES PIKE
232095 24/11/2005 & ASSOCIATES LTD
Beiling Equprent Coods Freld Records. www joyhespike.co.uk
SOIL MECH 405 AND COMP DRS05/03 ' o
Ground Level Logged, Chkd' Aopr.
ORS nes | =
- Level Sample‘[ Sample Groundwaler Backfi
Sirata escrphon D:) ;:"f Legend | q e D;ﬁ;h Tests mccords Oetarts
. MADE GROUND: Concrele. 0.05 ES%‘}’:‘:;“
H A ;
MADE GROUND: Black dense sand. 100 gfffz’g,
MADE GROUND: Orange brown clay with poor x)s{‘;
relums, o 200 e
~. Black Coal. 2.50 —
300 =

%, Moderatley strong grey brown MUDSTONE.

End of Borehole at 3.30 m

IV SENEN TN IFIRLEI NI NEY YRR TR LIRS AR VA NENR S TR RV U S LA T AN R RS TN RN AN NN LIS HL AN

WWMMWUMWMU JANENE EIVNNIT]

Remarks
1. Hole terminated at 3.0m (beg?)

Sanple Type Key

D - Dislurbed Representalne

8 - Bulk Represenlative

5 - Spat Non-Represeniative
W Water

U - Undisturbed Represantalive
J - Jar Sample

{C) - Cone SPT

{S) - Spoon SPT

Sheet:
Sheet 1 of 1




Borehaln Chent Start Date.
n . ..
Ben Bailey Homes Limited. 2411112005
B H 1 3A Ske End Dale:
r Land at Woembwelt Foundry, off Hough Lane, 24111/2005 ST
~ Wombwell N — : ‘
alg
S JOYNES PIKE
232095 2411172005 & ASSOCIATES LTD
Dring Equpment: Co-ords” Field Records: . X
www joynespike.co.uk
SOIL MECH 405 AND COMP DRSE5/03
Giound Level Logged Chhd: Appr.
DRS 0H2s 7
Sampie Sample Gioundwater | Backfil
Sirala Descrpton Df::r L('“::)e' Legend 4 qine Dﬁnp;h Tests Records Details
__MADE GROUND: Concrete. 0.30
 MADE GROUND: Black dense sand. s 00
MADE GROUND: Grange brown clay with poor
.. returns, o ~ 200
\'\ Biack Coal. 2.30
+ Moderatiey sirong grey brown MUDSTONE, o
End of Barehale at 3.00 m
3
E!
3
Remarks: Sample Type Key
1. Hole terminaled at 3.0m (begt). 0 - Disturbed Representalive

B - Bulk Representalive

5 - Spot Non-Representalive
W Water

U - Unchslurbed Representative
J - Jar Sample

(C) - Cone SPT

{S) - Spoon SPT

[Shee!
Sheet 1 af 1



http://www.joynespike.co.uk

Boe b Chent, Stan Dale
shote | . . .
Ben Bailey Homes Limited. 2411112005
B H 1 4A Swe End Date: A
7 Land ai Wombwell Foundry, off Hough Lane, 24/1172005 it
Wombwell - j
ey [Backiil Date.
. JOYNES PIKE
232095 i 24/11/2005 & ASSOCIATES LTD
DPriting Equipment Co-crds Feld Records . ‘
SOIL MECH 405 AND COMP BRS05/03 www joynespike.co.uk
Groond Level Logged Crkg ADpI .
DRS ps | ==
Sample | Sample Groundwaler | Backril
Srara Deascrplon D:.;:l)n L(:lnl Legend Type D(?gn,;h Tesls Records Details

MADE GROUND: Black ashy sand with very
frequent concrele ang clinker boulders,
metal, whole brick and brick fragments and
occasional metal pipe, wood and mesh.

MADE GROUND: Concrete. 230
MADE GRQUND: No reluras.

o

End of Borehole at 5.50 m

N N A A NN IS T NN RN RNy RN N AT O I P N SRR R UL U SRR NN UNU R AT S TN NN N TN ND RS ER Y UEIUUS A IS ANN TR SIS YRR TETUSER S ANAENULENTE

., _._/I
ReTarks Sample Type Key
1. Hole terminated at 5.5m (begl). D - Distutbed Representalive

B - Bulk Representalive

5 - Spat Nom-Represeniatve
W - Waler

U - Undisiurbed Represeni ative
J - Jar Sample

(C) -Cone SPT

(5) - Spoon SPT

Sheet:

Sheet 1 of 1




Borenote (D

(BH15A

Job No

232085

Chent:

Ben Bailey Homes Limited.

Site

Wombwell

Land at Wombweli Foundry, off Hough Lane,

Deiing Eguoment.

SOIL MECH 405 AND COMP

Stata Description

MADE GROUND: Black ashy sand with very
frequent concrete and clinker boulders,
metal, whole brick and brick fragmenls and
occasional metal pipe, wood and mesh.

MADE GROUNOD: Very hard concréte.

" ADE GROUND: No returns.

End of Borehole at 4.40 m

Remarks:

1. Rele terminated al 4.4m {begl).

Sian Date
241112005
- End Lale. B
241172005 P
s oae JOYNES PIK
2471172605 & ASSOCIATES LTD
Coads Field Records . .
www joynespike.co.uk
DRS05/03
Ground | evel Logged. Chhkd: POpT.
DRS O
Sample Sample Groundwaler Backfill
Cepth T
[} J Type l'.)(;;);h el Records Delats
E
3
4.00 73
4.0
Ul o440
]
El
3
]
L —

Sample Typa Key

D - Disturbed Representative

B - Bulk Regresentalve

S - Spot Non-Représenlalive
W- Ykiter

U - Unoislurbed Representative
J- Jar Sample

{C}- Cone SPT

{8) - Spoon SPT

Sheet:
Sheet Tof 1



http://www.joynespike.co.uk

232095.20051540 jPA

JOYNES PICE

E SSOUIATES (11

APPENDIX D
JPA Contamination Assessment Criteria

Wombwell Foundry, Hough Lane, Wombwell Consolidated Geo-Environmental
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Methodology for the Screening of Soils in Terms of the Risk to Human Health
(Including the JPA Methodology for Calculating Tier 1 Screening Values)

The legisiative framework for the regulation of cantaminated land is contained in Part
A of the Environmental Frotecltion Act 1990, which was implemented in the
Contaminated Land (England) Regulations 2000. This legislation allows for the
identification and remediation of land where contamination 15 causing unacceptable
risks to human health or the wider environment. The basis of the UK contaminated
land policy is the ‘Suitable for Use’ approach, which stales that land should be suilable
for its current use and made suitable for any new use as official permission (through
the planning processj is given for that use.

Under Part 1A of the Envircnmental Prolection Act 1880, contaminaied land is defined
as land where significant harm is being causad or therg is a significant possibility of
such harm bzing caused or where soliutien of controlled waters is being, or is likely o
be caused. For significant harm to occur, 2 poflutant inkage must exist .. there must
be a2 conlamination source, a relevant recepior and a plausible migration pathway by
which the contaminant can cause sigaificant harm to the receptor.

As pari of the regulatory framework discussed above, the UK Government published,
on i4th March 2002, the Contaminated Land Exposure Assessment model {CLEA).
This presents Soil Guideling Vaiues, which are "generic” values for assessing the risks
to human health from chronic exposure to contaminated soiis. The Soil Guideline
Values represent ‘intervention values’ above which the levels of soil contamination may
represent an unacceptable risk to the health of site-users such that further investioation
and/or remediation is required, The Soil Guideline Values are not intended to represent
binding standards or siatutory objectives.

The Scil Guideiing Values have been derived bearing in mind particutar proposed land
uses. Currently, three types of ‘standard’ fand use have been considered, namely
residential; affotments; and commercial / indusirial. For each standard fand use theve
are a2 number of different exposure routes which may or may not be active depanding
on the site-specific scenario. The Soil Guideline Values generally utifised in this report
(unless othenwise specifically stated) represent warsi case exposure scenarios with all
exposure routes active for residential with plant uptake.

Currently, Soil Guidefine Values have only been prepared for arsenic, cadmium,
chromium, inorganic mercury, nickel, selenium, lead, toluene and ethylbenzene. The
Soif Guidaline Values have replaced the trigger concentrations formerly prescribed by
ICRCL document 59/83, which has been withdrawn. In the absence of existing United
Kingdom guidelines for certain contaminantis (i.e. where UK Solil Guideline Values have
not heen published), Joynes Pike & Associates have calculated of Tier 1 screening
values for various contaminants, currently utilising version 5 dated September 2005,

The methodology employed to calculale these values is as foliows:
Where available, Uniled Kingdom based toxiceological data, presented in the

appropriate Environment Agency CLR TOX series of reports has been used. When
new TOX repoits are issued, the Tier 1 values are updated accordingly.

However, where a TOX renort is not available, reference has again been made to the
Risk Assessment Information System (RAIS) database (hittp:/frais.ornl.gov) for

Wombwell Foundry, Hough Lane, Wombwell Consolidated Geo-Environmental
investigalion Report
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toxicological information, with the exception of banded TPH where reference is made to
the Total Petroleum Hydrocarbon Crileria Working Group (TPHCWG) documents,
which contain both toxicological information and physio-chemical properties. These
documents are utilised for "threshold” (i.e. non-carcincgemc) contaminants only, with
the toxicological data adjusted for average UK bodyweight (70kg). Tnis exercise
generates a Tolerable Daily intake (TDI).

it is noted that the Environment Agency publication P5-080/TR3 (The UK Approach for
Evaluating Human Heaith Risks from Petroleum Hydrocarbons in Soils), ideniifies three
carbon bands al the "heavy" end of the spectrum, which would be characterised by
immobile highly unreactive compounds. However, since no toxicological data existe
currently for these additional bands, Joynes Pike & Associates have continued to ulilise
the dala conlained within the TPHCWG publications untit such time that new data is
released.

To model the Tier 1 values, JPA have usad a variely of appropriate software models
including SNIFFER, CLEA 2002 and RISC 4.0, The CLEA 2002 coftware has been
ulilised to model benzo (a) pyrene since this is an original contaminant within the mode!
and is also noled to be a non volatile compound. The SNIFFER model (LQMO01) has
been used for non-organic contaminants, whilst the RISC 4.0 model has been utilised
for the remaining arganic contaminants. RISC 4.0 uses the Johnson & Ettinger model!
with respect to the volatilisation of compounds from soik.

The default parameters are accepted when running the modei at a Tier 1 level to give
the most conservative model except that the SOM is calculated with a range from
agjusted ic 1.0% io 9% {to be iniine with the SOM values utibised in the recently
published Toluene SGY repost).

Wombwell Foundry, Hough Lane, Wombwell Consolidated Geo-Envirenmental
Investigation Report
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Section 1: Location and extent of report area

Area cenlred at: 439032,402342
Radius of site area: 200 melres

T e N
) =S
W e

g %}Jump@j i

Scale: 1:25000 {1cm = 250m)
KEY:

D INNER RECTANGLE or CIRCLE defines sile area (details provided by client).

QUTER LINE shows extent of TOTAL SEARCH AREA compnising the stle area and
automatically generated buffer zene. The requirement for radon proteclive measures
indicated in Seclion 2 is based on a geological assessment of the Total Seaich Area.

Please see Saction 4 tor details of how the search is carried out

This preducl includes mapping dala licensed [rom the Ordnance Survey® wilh the permission of the Conlroller of
Her Majesty's Stationery Oflice. © Crown Copyright 2006, All rights reserved. Licence number 100037272

Dale: 16 January 2006 Page: 2
BGS RPM-GIS Version 2.0 Report No: /GR_0370271_1
© HERC, 2006. All rights reserved.,
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Section 2: Requirement for radon protective measures

The determination below follows the two stages described in BR211 Radon: Guidance on
protective measures for new dweilings (1999 edition), which also provides guidance on what

lo do il the result indicates that proteciive measures are required,

Stage 1
Stage 1 {Annex A) of the BR211 (1998) procedure indicates that the minimum level of

protection jor the report area is NO radon prelective measures.

Stage 2
The Stage 2 geological assessment carried out for this report indicales BASIC radon

protective measures are required for the report area. This assessmen! was derived
aulomatically from the BGS Radon Protective Measures GIS (RPM-GIS) from 1:250,000
scale digital data. Results of the geological search are described in Section 3, and more detail

on the assessmen! procedure is oullined in Section 4.

Result
The BR211 (1999) two-slage procedure indicales that BASIC protective measures are
required for the site. This is the higher of the two levels of protection indicated by Stage 1 and

Stage 2.

The BGS is not able to provide advice on the technical specifications of 'basic’ and '{ull’ radon
protective measures, This information is detailed in BRE Report BR211 :Radon: Protective
measures for hew dwellings which may be purchased from brebookshop.com. BR211
offers guidance an the technical soiutions that are reguired to salisfy Building Regulations
requirements. Summary guidance is avaiiable on the web at.

hitp://www bre.co.uk/radon/protect.himl.

If you require furiher information or guidance, you should conlacl your tocal authority building
control officer or approved inspecior.
Contact 020 7944 5745 or Email: partscdgh.br @odpm.gsi.gov.uk for advice on the

inferpretation of guidance contained in BRE Report BR211.

Date: 16 January 2006 Page: 3
BGS RPAM-GIS Version 2.0 Repont No: /GR_037021_1
@ NERG, 2DD6. I rights reserved.
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Section 3: Geological units within the search area

Below is a listing, it available, of the possible combinations of Bedrock (Solid) Geology unils
and overlying Superficial (Drift) Geology unils within the tolal search area derived

autornalically by the RPM-GIS.

These have been derived (as indicated) from searches of either:
a) Combined 1:250,000 Bedrack (Solid) and 1:625,000 Superficial (Drift) geology maps
b)  1:50,000 Bedrock (Soiid), Superiicial (Drift) and Artificial geology maps

1:250,000 data

1. MIDDLE COAL MEASURES (FORMATION){SANDSTONE 3D00); No drift
2. MIDDLE COAL MEASURES (FORMATION)(ARGILLACEOUS ROCKS,
UNDIFFERENTIATEDY); No drift

Date: 16 January 2006 Page: 4
BGS RRPM-GIS Version 2.0 Repon Ne: /{GR_037021_1
©HERC, 2005, Allrighls reserved.
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Section 4: Determining the level of radon protection.

BR 211 (1999} sets out a two-slage procedure to helip delermine the level of radon proleclion

required in new dwellings and exlensions,

In Stage 1 of the procedure, the 5 km grid sgquare radon potential maps (Annex A,
BR211,1899) produced by the National Radiclogical Protection Board (NRPB) are used to
make the primary determination of the level of radon proteciion needed. The NRPB maps are
based cn the average estimated proporion ol homes exceeding the radon Action Level fer each

5 krn square of the Ordnance Survey National Gnd.

In Stage 2, a second series of maps produced by the BGS (Annex B, BR211,1899} is used to
decide whether it is necessary to consider upgrading the requirement for protection indicaled
by Stage 1. This procedure has the objeclive of avoiding cases of underp:otection thal might
occur had the guidance depended solely on the average radon level in the 5 km grid square
indicated by the NAPB maps. The BGS maps in Annex B (BR211, 1899) show those 5 km
grid squares that are underlain, completely or in pan, by geological units that require gither

basic or tull protection i be insialled in new dwellings.

A geological assessment may need to be carried out where the site falls within a shaded grid
square on the BGS map in Annex B of BR211 (1999}, The geological assessment checks
whether a site is on or close 1o & geclogical unit which potentially exceeds the action levels for
either basic or full radon protection. Consideration must be given 1o installing basic or full
radon protection if the geological assessment shows that this is indicated. i a site {alis wilhin
one of the shaded squares, it does nol necessarily mean that il must have radon protection.
This is because some of the grid squares contain bed rocks and unconsolidated (drift}
deposits with lower radon poteniial than the maximurn levels shown on the 5 km grid maps in

Annex 8 (BR211, 1999).

ln many cases the geological radon potential varies considerably within a gnid square. In other
cases, only a very small area (somelirnes only a few hundred square metres) with a radon
polential exceeding the thresholds for basic or full protection cccurs within the shaded grd
square. The leve! of protection that might be required is thus sile specific, and can be
determined by reference to the relevanl raden potential map in 8R211 {1398) followed by a
geological assessiment of the sile,

(Please note, the NRPB is now the Radiation Protection Division of the Health Prolection

Agency)
Date: 16 January 2006 Page: ©
BGS RPM-GS Version 2.0 Report No: /GR_037021_1

© KERC, 2006. All rigins reserved,
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The geological assessment in this report is produced by the BGS Radon Prolective Measures
Geographicai Information System (RPM GIS), which has been developed to provide Stage 2
Geological Assessments (RP Site Reponts). The assessment is derivad {rom a geologically
based interpretation of radon measurements in dwellings which were provided Lo the BGS by the
NRPB withoul prejudicing confidentiality undertakings to heuseholders and the Department of
the Environment, Food and Rural Alfairs (DEFRA}Y. The rehabilily of a geological radon potential
assessmenl is approximately proporiional to the number of radon measurements available and

the scale of the gealogical maps.

The RPM GIS currently comprises 1:250,000 scale data with more detailed information for
twenty 1:50,000 scale geological map sheets covering the most radon-prone parts of
Derbyshire, Northamptonshire, Nottinghamshire, Leicestershire, Lincolnshire, Oxfordshire,
Shropshire, Somerset and Yorkshire. The BPM-GIS is being upgraded to 1:50,000 scale as
new digital maps become available through the BGS DiGMapGB programme.

The search area (circle or rectangle) for a site is increased by a bufter zone of 50 m in areas
with 150,000 scale data and 500m in areas with 1:250,000 scale data. This is 1o allow for
patantial inaccuracies in the position of the gaoslogical boundaries. In many cases a number of
combinations of bed rock and drift with ditfering geological radon polentials will occur within
the total search area. Following the precawionary principle, the reguirement lor prolective
measures is derived from the highest geclogical radon potential encountered within the total

search area.

Qaie: 16 January 2006 Page: 6
BG5S APM-GIS Version 2.0 Report Wo: {GR_037021_1
© NERC, 2006. All rights reserved.
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Section 5: Follow-up Detailed Badon Proteclive Measures site report

For mos! parls of lhe UK, a higher fresolulion assessment of radon prolective measures

requirements can also be proviged by BGS. This will comprise:

i Assessment by a gualified geologist of the relevant 10,000, 1:10,560 or 1:50,000
scale geological map(s) covering the tolal search area from BGS archives.
ii. Wentification of lhe level of radon proteclive measures indicaled for all geological

units encountered within the site and the immediately surrounding area.

The basic charge for a Detailed Radon Protective Measures Report is £210 {incl. VAT &
Delivery). Reports for very large or geologically complex sites may, however, have lo be
supplemented with addiliona! charge - in such cases, enquiry stall will confirm the charge

with the client belore proceeding.

The Radon follow-up reports can be ordered from:-
Geological Enquiries, Brilish Geolegical Survey, Keyworth, Nottingham NG12 5GG; Tel: 0115-836-3192;
Fax: 0115-836-3192; e-mail: gechelp@bgs.ac.uk. An on-line ordering facility is available on the 8GS

Website: www_ bas.ac.uk/aeorepons.

Section 6: 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 radicactive decay of uranium. Uranium is found in
small quantiies in all soils and rocks, althcugh the amount varies from place to place. Radon
released from rocks and soils is quickly diluted in the almosphere. Concenlrations in the open
air are normally very low and do not present a hazard. Radon that enters poorly venllated
enclosed spaces such as some hasements, buildings, caves, mines, and tunnels may reach high
concentrations in some circumstances. The construclion method and degree of venlilation will
influence radon levels in individual buildings. A person’s exposure 1o radon will also vary

according o how particular buildings and spaces are used.

Inhalation of the radicaclive decay products of radon gas increases the chance of developing
fung cancer. If individuals are exposed to high concentrations lor significant periods of time, there
may be cause {or concern. In order to limit the risk to individuals, the Governiment has adopied
arnt Action Level for radan in homes of 200 becqueregls per cubic metre (Bq m'a). The Governrment
advises householders that, where the radon level exceeds the Aclion Level, measures should be

taken to reduce the concentration.

Date’ 16 Janusry 2006 Page: 7
BGS RPM-GIS Yersion 2.0 Repon Wo: /GR_037021_ 1
@ NERC, 2006. All rights reserved.
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Section 7: Radon in workplaces

The lonising Radiation Regulations, 1889, require employers 1o 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 Depaniment of your local authority.

The BRE publishes a guide (BR293): Raden in the workplace.

BRE publicalions may be obtained from The BRE Bookshep, | H S Technical Indexes Lid.,
Willoughby Road, Bracknell, Berkshire 8G12 80W. Tel: 01344 404407, Fax: 01344 714440,

website: www brebookshop.com

Section 8: Radon in existing dwellings

Usefut information is given in the following free publications which can be obtained by writing to:
Radeon Studies, Radiation Protection Division, Health Protection Agency, Chilton, Didcot,

Oxfordshire OX11 CRQ

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/envitonment/radicaclivity/radon/index.him

Householders are recommended to lollow advice in Radon - a householder’'s guide. The guide
oullines simple salutions for dealing with the radon problem depending on whelhear or not the
heme 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 wark such as damp-proofing and timber treatment. You can get practical
advice about construction work lo reduce radon levels from the Building Control Officer at your
local council.

Advice about radon, its health risks and detzils of how to order the radon test may be
obtained from the Radon Freephone on 0800 614529 or Tel: 01235 822622, website:
www hpa.ora.uk or by writing to Badon Studies al the Heallh Protection Agency, address above.
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Section 9: Terms & Conditions

General

This repon is supplied in accordance with the GeoRepons Terms & Condilions available on the BGS website al
www.bgs ac uklneorepors and also available from Lhe BGS Central Enquiries Desk al the below address.

Important notes about this repon

*  The data, information and retaled records supplied in 1his report by BGS ¢an only be indicative and should not
be jaken as a substilute for speciaiist inlerprelations, prolessional advice and/or detailed site investigalions.
You musl seek prolessional advice before making fechnical interprelations on the basis of the materials

provided,

. Geological observations and interpretations are made according lo the prevailing undesstanding of the subject ai
the time. The quality of such observations and inlerprelations may be alfecled by the availabilily of new data, by
subsequent advances in knowledge, improved methods of inlerpretation, and beller access 10 sampling

{ocations.

. Raw dala may have been ranscribed from analogue to digital format, or may have been acquired by means of
aulomaled measuring (echniques. Although such processes are subjecled to quality contrel o ensura reliability
where possible, some raw dala may have been processed withoul human intervéntion and may in conseguence

conlain undetecied errors,

. Detait, which is clearly defined and accurately depicled on large-scale maps, may be tosl when small-scale

maps are derived {rom them,

. Although samples and records are maintained with all reasonable care, there may be some delerioration in Ihe

long ferm.

. The mosl appropriale lechniques lor copying original records are used, but there may be some loss of deiail and

dimensional dislortion when such recoids are copied.

. (yata may be compiled from the disparale sources of information at BGS's disposal, including material donaled
to BGS by third panties, and may not criginally have been subject to any verification or other quaiity control

process.

. Dala, information and relaled fecords, which have been donaled to BGS, have been produced lor a specilic

purpose, and that may affecl the lype and completeness of the data recorded and any inlerpretation,

nalure and purpose of data collection, and lhe age of the resultant material may render it unsuitable for cerain

applications/uses. You must verily the suitability of the material for your intended usage.

. If a repont or other oulput is produced for you on the basis of data you have provided to BGS, or your own dala
input inlo & BGS system, please do not rely on il as a source of information about olher areas or geological

{eatures, as lhe repon may omit imponant delails,

" The topography shown on any map extracts is based on the latest 05 mapping and is nol necessarily the same
as that used in the original compilation of the BGS gectogical map, and lo which the geological linework

avaitable at that time was litled,

Copyright:

Copyright in malerials derived lrom lhe Brilish Geological Survey's work, is owned by the Nalural Environment
Besearch Councit (NERC) and/ or the authorily thal commissioned lhe work. You may not copy of adept this
publication, or provide it 1o a third party, without lirst oblaining NERC's permission, bul f you are a consuliang
providing advice 1o your own client you may incorporale il unzllered into your reporl without further permission,
provided you give a full acknowledgement of the source. Please conlact the BGS Intellectual Property Rights
Manager, Brilish Geaological Survey, Ringsley Bunham Centre, Keyworlh, Noltingham NG12 5GG. Telephone: 0115

836 3100.
® NERC 2006 All rights reserved.

Beport issued by: BGS Enquiries Service

For turther infarmation, please cantact: |
BGS Central Enquiries Dask L
British Geological Survey o
Kingsley Dunham Centra

Keywarth

Notingham

NG12 5GG

Tel: 01158363143

Fax: 0115 836 3276

Email: enguiries @bgs. ac. uk
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