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1.4

INTRODUCTION

This document has been prepared on behalf of our Client Ben Bailey
Homes Limited for the proposed redevelopment works on a site at Hough
Lane, Wombwell as shown on our site location plan 232095/01 and no
liability is accepted for its contents in whole or part to any third party.

This Specification is based primarily on the findings of ground investigations
carried out by Joynes Pike & Associates Limited and detailed in our
Consolidated Geo-Environmental Assessment Report Ref:
DRS/RMB/232095.20051540 and Johnson Poole and Bloomer, a copy of
which is enclosed as Appendix 8.

The site had two major previous uses, those being a foundry and a landfill
used for disposal of the foundry by-products. The site is proposed to be
redeveloped with residential housing comprising two to three-storey houses
and flats of conventional construction with timber first floors. &

The site reclamation and redevelopment works are to be carried out and
organised by a suitably experienced Contractor and the Contractor
{appointed by the Developer) is required to undertake the works detailed.in
this Specification. It is anticipated that Joynes Pike & Associates Lirmitec
will be appointed as the Supervising Engineer.

This Speciiication has been prepared for the purposes of remediation of
contamination at Hough Lane, Wombwell site as well as advising on the
neotechnical issues on site.  Acceplance criteria have been specified for
validation lesting and the quality of any imported soils brought to the site.
The works wiil include;

Removal and validation of the substation present on site (after
suitable decommissioning).

e Pumping dry of the oil interceptor and validation of the surrounding
area after the underground tank has been removed.

s  Grubbing up and breaking out all hardstanding, floor slabs,
foundations, machine bases and deep pits in the former foundry
areas. The breaking out of foundations, machine bases and pits
should be to 2.0m below the proposed capiliary break with levels
being re-instated in accordance with the Highways Agency
Specification for Highway Works, Series 600 - Earthworks, dated
May 2001,

» Provision of gas protection measures within foundation design of
properties;

» Provision of capping within garden areas; and the validation of various
stages of the works.

18/04/2006
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16  This Specification should be submitted to Barnsley Metropolitan Borough
Councii and the NHBC for approval prior to any irrevocable actions and
prior to adopting the Specification on site.
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THE SITE
Location and Access

The site is approximately 6.5 hectares in area and is located off Hough
Lane, south west of Wombwell town centre at National Grid Reference SE
3898 0237 as shown on the site location plan, drawing no. 232095/01.

Access to the site is gained via the main 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 AS195 Dearne Valley Parkway.

Site Description

The site is bound to the north by Hough Lane beyond which is an existing
Ben Bailey Homes Limited development and a community centre. 7o ine
east the site Is partially bound by existing industrial premises and open
fields. To the south of the site are open fields and to the west is an
operational railway.

The sile generaly slopes away from Hough Lane io the south west and-the
site is currently terraced from the northern boundary to the southarn
poundary,

There is one remaining building on the site associated with the elecine sub-
station. Hardstanding is present at the surface across approximmately half of
the site asscaiated with the former foundry.

The locations of live services on the site are known and the slectiic. supply
is currently live on the northern half of the site.

Numerous mature/semi-mature trees are situated on and around the site as
shown on our site plan drawing 232095/03.

A retaining wall is present on the far north eastern boundary.

Site History

The historical maps for the area have been reviewed and the pertinent
points are summarised in the table below. !t is not the intention to give a

detailed history of the site and its surroundings, as this has been suppled
within out previous report for the site.

18/04/2006
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[ Feature Location . Maps
Wooded areas and On site 1851-1929
open fields
Well On site 1892 |
Railway West of site 1901
Foundry On site 1929 - 2000
Infilling to south of site | On Site 1961 — 2000
Small Industrial Unit On site 2000 - Present
In summary the northern half of the sile has previously been used as a

foundry. Part of the southern area has previously been used as a licensed
landfill for the foundry.

The Envirocheck report showed the landfill to be present on part of the
southern are of the site.

Geology, Hydrogeology and Hydrology

We have inspected the 1:50,000 Geological Survey Sheet 87 ‘Barnsiey’
together with the Geological Survey memoir.

The 1:50,000 scale Geological Maps show the solid geology underlying the
site to be Middle Coal Measures comprising mudstones, siltstones and
sandstones. The northern eastern half of the site is shown tc be over the
Woolley Edge Rock with another mudstone unit separating this from an
unnamed sandstone unit. There is an unnamed coal seam believed to
cross the northern section of the site. These strata are overlain by a
thickness of weathered materials derived from the underiying bedrock.

According to the Environment Agency Groundwater Vulnerability Map Sheet
11 ‘South Penines’, the site is shown to be underlain by strata which
represent a Minor Aquifer overlain with soils 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.

The nearest water abstraction licenses are between 501 and 1000m from
the site. It is considered highly unlikely that conditions on this site will
significantly affect water abstracted at that distance. The status of the

19/04/2005
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aquifer indicates that is unlikely to be used as a major source of potable
water.

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

All of the above is covered in more detail within our Consolidated Geo-
Environmental Assessment Report ref: DRS/RMB/232095.20051540.

Environmental Considerations

A review of the information contained within the supplied Envirocheck report
was made in our Consolidated Geo-Environmental Assessment Report.
The main points from this report are summarised below (unless the same
detail has been covered in the above sections).

e 1andfills — There is on know landfill on site and one located between 500
— 1000m from the site boundary. The landfill known to be present on
site was observed during the site walkover and subsequently the waste
management license associated with this has successfully been handed
back to the Environment Agency after a consultation and monitoring
period. The landfill was licensed to accept industrial type wastes and
difficult types of waste (both from the foundry).

« Discharge consents — There is one discharge consent between 500m
and 1000m for the purposes of site drainage.

Proposed Development

It is understood that the site is to be developed for residential housing
comprising two and three-storey houses and fiats of conventional
construction

The current proposed layout of the development is shown on the enclosed
Ben Bailey Homes drawing 2461/01 Rev.B.

Regulatory Consultation

Our Consolidated Geo-Environmental  Assessment Report  ref:
DRS/RMB/232095.20051540 dated 02" February has been presented to
the NHBC for approval purposes. The response received is contained
within Appendix C. Two copies were also issued to Ben Bailey Homes for
submission in relation to planning issues and for budgetary purposes.

19/04/2006
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3.0 CONCEPTUAL SITE MODEL
3.1 Potential Sources of Contamination

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

« Previous use as a foundry and associated processes

» Made Ground present on site ansing from foundry uses.

+ Landfil present on site and importation of materials including
asbestos.

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

« Maintenance of equipment and vehicles on site.

« Substation on site which may give rise to contamination.

3.2 Receptors of Contamination and Migration Pathways i

3.2.1 Receptors are defined as human or non-human organisms that have ihe
potential to experience adverse effects from direct or indirect exposure 1o
contaminated media. Migration pathways are defined as the course:a
chemical takes from a source to an exposed organism or receptor. The
exposure pathway can be direct (i.e. stays within the same exposure mzdia)
or indirect transport, from one media to another,

3.2.2 The following potential human and environmental receptors have been
icdentified on the site for the redevelopment of domestic houses and
gardens.

e Future end users (residents);

« Plants and vegetables grown in garden areas;

« Occupants of neighbouring residential properties;

« Site construction and maintenance workers; .
e Building materials.

3.2.3 The following potential migration pathways have been identified on the site:-

» |Inhalation- .
Human health can potentially be at risk from breathing dust and vapours
from contaminated soil in the outdoor air. Vapours from contaminated soil
and groundwater can also migrate into buildings and be inhaled by
occupants;

» Ingestion-
Human health can be potentially at risk from eating and swallowing
contaminated soil and groundwater.  Ingestion can also occur by
deliberately eating contaminated soil or indirectly by eating and smoking
with dirty hands etc., or by ingestion of fugitive dust;

18/04/2006
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» Dermal Contact-
Human health can be potentially at risk from direct skin contact with
contaminated soil and groundwater causing skin conditions such as
dermatitis etc. Certain contaminants can be absorbed into the body through
the skin or enter directly through open cuts and abrasions;

« Uptake by Plant and vegetabies-
Some contaminants may be ioxic to plants {phytotoxic} but not necessarily
to human health at the same concentrations. Also plants may uptake
contaminants through their roots;

» Migration of Contaminated Water-
Depending on the permeability of the ground conditions and any other man
made voids or preferential pathways, contaminated groundwater can
potentially migrate laterally or vertically affecting the surface and
groundwaters;

« Leaching-
Infiltration of water through the soil and waste can leach out -soluble
contaminants resulting in groundwater poliution,

« Migration of Ground Gas-
Depending on the permeability of the ground conditions and any other man
made voids, ground gases can potentially migrate laterally or vertically
where I razy enter and accumulate in unprotected buildings;

o  Aggressive Atlack-
Some building materials can be damaged by direct contact with aggressive
qround conditions, for example sulphate attack on concrete and
hydrocarbon attack on plastics.

3.3  Source-Pathway-Receptor Relationships

3.2.1 For the intended use of the site for domestic hausing with gardens, the
following potential Source-Pathway-Receptor relationships have bean

identified:-.
SOURCE ) T PATHWAY RECEPTORS _[RISK
Contaminated Soil Ingestion, Dermal Future resident Low
Contact, Inhalation construction
| workers -
Contaminated Sail Root uptake & Plants, vegetables | Medium
Subsequent Ingestion | & residents
Contaminated Sail Leaching Groundwater Low
Contaminated Soil Aggressive attack Building materials Low
Ground Gas Lateral & vertical Future site users Medium
(Carbon Dioxide and Radon} migration Neighbouring
| occupanis
Former drums/tanks, Leakage Soil and Medium
_machinery maintenance groundwater
Contaminated Aggressive allack Building Materiais Low
Groundwater/Leachate N - !

18/04/2006
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Drawing 232095/04 shows a Preliminary Pre-Development Conceptual Site
Model for the site with drawing 232095/05 showing an un-remediated
schematic conceptual site mode! and drawing 232095/06 showing a
remediated version.

RESULTS OF THE INVESTIGATION
General

The ground conditions encountered during the two site investigations by
Johnson Poole and Bioomer and Joynes Pike & Associates Limited
generally encountered similar ground and this is discussed further in the
Consolidated Report enclosed as Appendix B. The ground conditions
generally comprised Made Ground and where the natural ground was
encountered this consisted of a sandy silty CLAY beneath which was
bedrock. The landfill area had evidence of asbestes fragments within the
infill.

Ground Conditions

The JPB report indicates a range in thickness of MADE GROUKD to ke
predominantly less than 4.0m beneath the former buildings and greater than
4.0m where the former landfill is. A copy of the report is included within
JPA Consolidated report n Appendix B.

The ground conditions encountered by JPA beneath the site was
predominantiy very similar to that previously enccuniered and reported
within the JPB report. The MADE GROUND encountered in the further
investigaticr: ranged from 1.2m to 4.0m below existing.ground level. The
predominant MADE GROUND generally comprised. a medium dense
foundry sand with ash, clinker and slag gravel. Whare 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
one gable end wall noted to have foolings up ta 2.0m thick.

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

Six rotary open boreholes were drilled to determine the presence or
absence of an unnamed coal seam and to assess if workings are present.
Coal was encountered in one of the six boreholes dnlled to determine the
unnamed seam and a further three elsewhere on the site. The other
boreholes drilled to determine the unnamed seam encountered a very dark,
grey/black MUDSTONE at the same level of the coal. No evidence of
warkings was encountered (such as voids, broken ground, loss of flush etc.)
Due to the findings highlighted in this section it is believed that there will be
no risk of seitlement due to coal mine workings beneath the site as the coal

18/04/2006
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seam is of discontinuous and poor quality and grades from a poor quality
coal to a black carbonaceous mudstone.

There were various pits identified associated with the former foundry on
site. These pits were of various sizes and shapes and have been
highlighted within the Consolidated Report enclosed in Appendix B.

Contamination Testing

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

Under Part 1A of the Environmental Protection Act 1990, contaminated land:.
is defined as land where significant harm is being caused or there is. a
significant possibility of such harm being caused or where poliution cf
cnntrolled waters is being, or is likely to be caused. For significant narn to
occur, a significant polluiant linkage must exist i.e. there must be 3
contamiration source, a relevant receptor and a plausible migration
pathway, by which the contaminant can causa significant harm (e the
receptor.

As pait of the new regulatory framework discussed above, the UK
Government published on 14" March 2002, the Contaminated . Land
Exposure Assessment model (CLEA). This presents .new Soil Guidlineg
Vajues, which are 'generic’ guideline values for assessing the risks to
human health from chronic exposure to contaminaied soils:  The Soil
Guideline Values represent 'intervention values’ above which the levels of
soil contamination might represent an unaccepiable risk to the heafth of
site-users such that further investigation and/or remediation is required.
The Sail Guideline Values are not intended to represent binding standards
or statutory objectives.

The Soil Guideline Values have only been derived on the basis of a
particular land use. Currently there are three types of 'standard’ land use
for which Soil Guidline Values have been developed, namely residential;
allotments; and commercialfindustrial. For each standard land use there
are a number of different exposure routes which may or may not be active
depending on the site-specific scenario and proposed land use. The Soll
Guideline Values discussed below represent worst-case exposure
scenarios with all exposure routes active for residential with plant uptake.

At the time of writing the Consolidated Geo-Environmental Assessment
Report, Soil Guideline Values had only been prepared for arsenic,

18/04/2006
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cadmium, chromium, inorganic mercury, nickel, selenium, lead,
ethylbenzene and toluene. The Soil Guideline Values have replaced the
withdrawn ICRCL trigger concentrations. Where no Soil Guideline Values
have been prescribed for certain contaminants, the results have been
assessed by comparison to in-house version 5 screening values used by
Joynes Pike & Associates Limited. The JPA in-house screening values
have been calculated using published toxicological data and the CLEA
mode! and have been approved for use by a2 number of Local Authority
Environmental Health & Contaminated Land Departments.

The results of the analysis were assessed using statistical tests as outlined
in CLR 7. Appropriate USgs values have been calculated for each of the
identified strata 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 proposed
end use of residential with gardens. The following main strata types have
been identified;

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

Brick Rulble Made Ground {Type A)

The: resuits of the four samples of brick rubble made ground indicaie that
the determinands were either below the published SGV or the Tier 1 in-
house screening values (IHSV) with the exceptian of:

« Arsenic 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 mgy/ky

« Nicke! with a US® of 59.51 mg/kg compared to the SGV of 50 mu/kyg

e Benzo (a) pyrene with US® of 1.19 mg/kg compared to the IHSV of

1.1 mg/kg

e Benz (b) fluoranthene with US* of 1.19 mg/kg compared to the IHSV
of 1.1 mg/kg .

e Chrysene with US™ of 1.24 mg/kg compared to the IHSV of 1.1
mga/kg

Foundry Sand Made Ground {Type B)

The results of the eleven samples of foundry sand made ground indicate
that the determinands were either below the published SGV or the Tier 1
IHSV with the exception of:

» Arsenic with a US® of 35.3 mg/kg compared to the SGV of 20 mglkg
« Nickel with a US* of 143.37 mg/kg compared to the SGV of 50
mg/kg
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4.3.10

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

e Arsenic with a US® of 34.95 mg/kg compared to the SGV of 20
mg/kg

« 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 to the SGV of 450 mg/kg

« Chrysene with US® of 1.29 mg/kg compared to the IHSV of 1.1
mg/kg

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 IHSV:

Hydrocarbons odours that were noted by JPB during the site investigation
were tested and showed no significant levels of contamination

t should be noted {hat the classification of soil for waste disposal purposes
and any resulting waste acceptance criteria (WAC testing) requires under
the Landfili Regulations introduced in July 2005 is beyond the scope of
this report.

18/04/2006
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PROPOSED REMEDIATON WORKS
Remediation Philosophy

The proposed remediation of soil contamination at the Hough Lane,
Wombwell site has been based on the ‘Suitable for Use' approach as
advocated by Part ItA of the Environmental Protection Act 1990. The basis
of the suitable for use approach is that land should be suitable for its current
use and made suitable for any new use as official permission is given for
that use. In addition, the requirements for remediation of contaminated land
should be limited to the work necessary to prevent unacceptable risks to
human health and the environment in relation to the current use, or officially
permitted future use, of the land.

Under Part A of the Environmental Protection Act 1990 Contaminated
Land is defined as land where significant harm is being caused or there is a
significant possibility of such harm being caused, or where pollution of
controlled waters is being, or is likely to be caused. For significant harm to
occur, a significant pollutant linkage must exist i.e. there must be a
contamination source, a relevant receptor and a plausible migration
pathway, by which the contaminant can cause significant harm. to the
receptor.

Recommended Remedial Strategy

Based on the results of the investigation, the Revised Conceptua!l Site
Mode! and the Risk Assessments, it is recommended that the following
remedial works are undertaken in the context of the davelopment
proposals.

Suitable decommissioning and removal of the substatinn present on site.
Vaiidation samples should also be taken from beneath this area following
removal of the substation. The excavalions can be suitably backfilled in an
engineered manner with either natural soil arisings from any excavations or
processed, crushed and screened demolition materials as outlined below.
At this stage it should be assumed that a maximum of approximately 70m?
vill require removal and suitable disposal from site.

The oil interceptor observed on site currently has liquid present within it.
This should be pumped dry. Following this, the area around the interceptor
should be broken out and the plastic vessel removed. Vaiidation samples
should be taken and sent for suitable contamination testing. The
excavation can be suitably backfilled in an engineered manner with either
natural soil arisings from any excavations or processed, crushed and
screened demolition materials as outlined below. At this stage it should be
assumed that approximately 75m° will require removal and suitable
disposal from this area of the site.

Grubbing up and breaking out in part of harcstanding, floor slabs,
foundations, machine bases and deep pits In the former foundry areas of

18/04/2006
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the site should take place. Where there are no deep pits or foundations and
the bases are underlain by uniform moderately dense foundry sand, then
this will be proof rolled at depths set by the formation levels or hase of the
capping in rear gardens. When considering the former pits/deeper
foundations, machine bases or variable made ground, thase should be
excavated, with all sides and bases broken out to 2.0m1 below the capping
layer. Excavation sides should be battered back at a minimum of tvi1h
gradient and locally deepened where there are deeper setvices. This
material as well as stockpiled demolitcn materiay should be crushed,
screened and reused to produce either a clasz €F2 material or where
possible a Type 1 material. The excavations should then be re-instated
using a class 6F2 material benched into the sides of the excavation in
accordance with Highways Agency Specification. There is sufficient
[aboratory testing to show that this material is acceptable for re-use beneath
capping but if any unusual material is encountered it should be stockpiled
separately and tested.

The material excavated should be replaced in an engineered mannear and
benched into the sides of the excavation in accordance with the Highways
Agency Specification for Highwav Works, Series 800 — Earthworks, dated
May 2001 to allow a minimum safe bearing capacity of 50 kN/m?® forthe use:
of rait foundatians and beneath roads. Appropriate festing will be cariad
out on all raated ground through plate load tests.

Excavations should be surveyed in order o fully zssess the impast and
wacation of these backfilled excavations in reiation to the proposad lintshed
levels and piot layouts.

Testing in the form of plate load tests should be carriad out utilising a
600mm plate generally loaded to 150kN/m? or three times the working (oad
of the pioposed foundations, whichever is the greater. The allowabls tolal
deflection should be set at 10mm at three times the working load. Where
the formation laver is {o be proof rolled then tests should be carried out on &
35m grid. Where the localised removal of obstructions (o a depth of 2.0m
below the hase of the canping or where a localised two metre turnover is
carried oul, tesls should be carried out at 1.0m below and formation level
on a 35m grid. Should the deepening be more localised then more targeted
testing should be carried out at the discretion on the supervising engineer.

The culvert running beneath the site will require fully proving in order to
avoid damage during construction.  This is likely to involve working in
confined spaces in order to unblock the culvert and gain access with the
probe. As part of the redevelopmenl of the site the culvert is 10 be diveried.
Made Ground materials excavated as part of these works should be
processed to remove deleterious components and oversized fragmenis
should be crushed to produce an engineered materiai before re-use as an
engineered backfill. All of this material will be retained heneath the capping
required on site.
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5.2.9 During the ratsing of site levels, where natural ground is to remain in garden
areas a minimum growing medium of 225mm of site won topsoil (following
further testing) should be provided. Where WADE GROUND is to remain in

garden areas it should be capped with a minimism of 8§00mm of clean
material, with 225mm of clean site wen or imported tepsoil and 375mim of
clean site won or imporied clay rich matenal. In the zrea cf the former

foundry landfit @ minimum of 150mm thick hard to dig layer comprising site
won demolition materials should be provided at the base of the capping
which would comprise 225mm ¢f topsol and 225mm of clay rich material.
Should asbestes be noted within the MADE GROUND than an zssessment
by an engineer from Joynes Pike and Associales should assess as to
whether the capping needs increasing to 1.0m.

5.2.10 Excavation arisings within Made Ground materials, will be suitable for
retention and re-use on site, subject to waste management exempiion,
beneath the appropriate thickness of capping layer previding it is typical of
that material type previously excavated.

5.2.11 Testing on imparted material for capping is to be at a frequency of one test
per 250m° of material; tested for a full suite of determinands that wili be
compared with the staled acceptable levels of deterrminands in Appendix A.

2

.(_;".

12 The capping thickness will be validated through machine o hand excavated
trial pits in the rear garden of plots with enough plots being validated 1o gain
a reasonable fevel of confidence in the capping thicknsss. | is envisagad
that piots will have topsoill placed in phases as they are to be reieased for
sale. As a conseguence it is probable that the ratio of validation will vary
between 1 plotin 3 te 1 plotin &,

d
~

2.13 During excavation of contaminated suil and the placemnent o certifiably
ciear capping soils, the Contractor will eniploy all rezsonaole measures io
ensure segregation of the of the contaminated and ciean soils.  Similarly,
the Contractor shall employ all reasonable measures to prevent crogs
contamination during the handiing of the clean and contaminated sous
particularly during the loading and movement of wagons.

5.2.14 Shouid unexpected contaminalion be encountered during development that
has not been identified previously during the ground investigations, then the
Supervising Engineer shall be notified immediately and the woiks in the
affected area of the site suspended until the Supervising Engineer has
carried out an inspection and made appropriate recommendations.

5.2.155hould it be necessary to excavate and dispose off-site contaminated soil
in order to facilitate the required thickness of clean soil and maintain ground
levels, then the Contractor shall supply the Supervising Engineer with
details of the receiving lfandfill site. On completion of the disposal of the
contaminated soil, the Contractor shall provide the Supervising Engineer
with the waste consignment notes.

18/04/2006
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Gas Protection to Dwellings

Joynes Pike and Associates are currently undertaking an extended gas
monitoring period on the site and will make recommendations on the
findings.

Basic radon gas protective measures are required on this site. Accordingly
membranes must, as a minimum, be appropriate to prevent ingress of both
radon and carbon dioxide.

In order to prevent cold bridging and damp penetration above the
membrane, a cavity tray should be incorporated above the membrane.

Supervision

The Contractor is to provide a competent represeniative on site for the
duration of the Works to liaise with the Supervising Engineer and Empioyer
to provide all necessary supervision to produce workmanship .to the
complete satisfaction of the Engineer. The Contractor must also provide
adequate engineering staff to ensure accurate quality control-— The
Contractor's staff and Sub-Contractors must have had experience of similar
works. The Contractor is to notify the Engineer in writing of the identity of
his represeniative. All excavations must have a suitable banksman.

Disposal of Solids
The Works will generate potentially hazardous maierials.

Before any contaminated malerial ieaves the site, the Coniractor shall
satisfy the Engineer that the disposal operation will not breach the Waste
Management Duty of Care (1991} requirements of the Environmental
Protection Act 1990. (n addition the Contractor shali ensure that the
disposal operation is carried out in accordance with the requirements of the
appropriate Local Authorities and Environment Agency.

Loading of vehicles shall be performed in an organised manner so as fo
prevent the spread of contaminants. All vehicles are to be sheeted and
clean prior to leaving the site. The Contractor shaill take all reasonable and
applicable measures to prevent the escape of material during
transportation.

The Contractor shall provide the Engineer with the following details of
appropriately licensed disposal site(s) to which wastes are to be transferred
at least one week in advance to disposal:

» Name, address and telephone number of disposal site and contact
name;
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5.6

5.6.1

56.2

6.0

6.1

» Extract of disposal site Waste Management Licence confirming that the
waste may be accepted;

» Name, address and telephone number of the appropriate Environment
Agency office;

o Copy of consignment note for each load of material carried off site
including proof of receipt of material at an appropriate landfill site.

No waste shail be disposed of until the Engineer has given written prior
approval, and is satisfied that the site is properly licensed to receive the
waste.

Should asbestos be encountered within excavation arisings then the
materials should be assessed by a suitable engineer from Joynes Pike and
Associates as to whether it requires removing from site as a special waste.

Highways

For the majority of the site, internal deveiopment roads, car parking,.drives
and paths will be constructed on proof rolled medium dense sand or deeper
excavations backfilled with a compacted engineered granular material in
accordance with section 5.2.5. Settlement potential in these areas wili 1xe
minimai and construction should be based on a CBR value of between 2%
and £%.

Where adoptabie roads cross the former landfil, construction details should
be agreed witn the Local Authority Highways Department. This will involve
proof rolling of the excavation and where necessary, due to either
unacceptable exposed material or deflections, localised excavation of the
landfill material and where necessary screening out of deletericus materiat
and crushing of any oversized material before re-use of the granular
product to re-instate the excavation. 1t is anticipated this will be carried out
to a maximum depth of 2.0m and an average of 1.5m below existing levels
dependant upon the results of proof rolling..

HEALTH AND SAFETY

The Contractor shall be responsible for ensuring that the remedial works
activities, whether on or off the site, are carried out in full compliance with
the appropriate health and safety legisiation, at current amendments, and
with the appropriate guidance documents and approved Codes of Practice
published by the Health & Safety Executive. Relevant legislation and
guidance includes, but is by no means limited to the following {together with
any amendments or updates):-

 BS 8187 Code of Practise for Demolition;

+ Health and Safety at Work Act 1974,

« Management of Health and Safety at Work Regulations 1992;

Construction (Design and Management) Regulations 1994;
Control of Substances Hazardous tc Health Regulations 1988,

18/04/2006
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« Health and Safety Executive Report Ref. H3(G)66 'Protection of the
workers and the general public during the development of contaminated
land’ 1994;

» The Construction (Health, Safety and Welfare) Regulatations 1996,

The Contractor should be aware of the potentially contaminated nature of
the Made Ground at the site and a high standard of health and safety
awareness should be adopted in order to protect the health of workers and
the general public. The Contractor shall therefore implement the
appropriate precautions given in the HSE  report HS(G)B6 entitied
‘Protection of workers and the general public during the redevelopment of
contaminated land’. A 'decontamination unit’ will be required during the
removal of any heavily contaminated matenals {(this should not be a major
issue on this site apart from the potential risk of asbestos containing
matertals within the landfill backfill}.

The remedial work shall be carried out with the minimum amount of
disturbance and inconvenience to the neighbouring occupants and the
general public. The site should be securely fenced from the general public
to prevent unauthorised access or trespassing. Any excavations should be
fenced off, labelled and covered if left open overnight. T

The Contractor shall take all measures necessary tc suppress the emission
of dust and odours during the remedial works to minimise nuisance o
neighbouring occupants and the general public.

A Health and Safety Plan for the Works shail be developed by the

Confractor. No works will be permitted untii an adequate plan has been
submitted to the Planning Supervisor.
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7.0 CONSTRAINTS
7.1 General

7.1.1 The work will be carried out tc ensure minimum disturbance and
inconvenience both to the general public and the commercial business of
Ben Bailey Homes Limited. The site will be fully fenced prior to
commencement of site works. The Contractor will be required to ensure all
works and equipment do not present a hazard fo persons on site. All
equipment must be adequately labelled and the working areas of any
excavations are {o be fenced to ensure hazardous areas are clearly
identified. The Principal Contractor will be required to produce a detailed
Health and Safety Pian including method statements and risk assessments
for the proposed site remediation works and only the critical issues with
regard 1o potential environmental impacts are noted below.

7.2 Hours Of Working

7.2.7 Normal working hours will be 7:30 to 18:00 Monday to Friday and 7:30 to
13:0C Saturday unless otherwise instructed by the Planning Authority: No
Sunday working is allowed. Access outside these hours wili be avaiiable
but only for emergency activities. During the winter months, the above
times may be reduced.

7.3 Site Access

7.3.1 Access to the site is likely to be Hough Lane. Cara shail be given to ingress
and egress from the site anto the main carriageway and consideration given
to other road users.

7.4 Traffic Management

7.4.1 The Contractor, his Sub-Contractor, his Sub-Contractors and Suppliers
shall comply with any requirements for the routing of their vehicles. The
Contractor shall erect and maintain in good condition signs of a type
approved by the Engineer giving effect to these routing reguirements.

7.4.2 The Contractor will maintain suitable access to the site at all times. Road
signs will be provided by the Contractor on alf access points, warning of tha
site access. The type, size, number and location of the signs shall be in
accordance with Chapter 8 of HMSO Traffic Signs Manual and shall be
agreed with the Highways Authority. All necessary signs must be erected
prior to commencing works.

7.4.3 All vehicles on site will be driven in an appropriate and safe manner and will
be parked in appropriate areas. Visitors to the site will park vehicles in &
designated area and only vehicles authorised {o be on site will be alioweu
past the designated parking area. Al vehicles which leave ihe site will be
crecked and if required sublect to wheel cleaning operations to ensure {hat

18/04/2006
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7.5.4

the highways are kept in an acceptable condition. The Contractor will take
all steps necessary to prevent and if required remove any mud, debris or
spoil resulting from the works being deposited on the roads, adjacent to or
approaching the site, to the satisfaction of the Highways Authority. Where
required sheeting facilities should be provided along with cleaning facilities
for wheels. All vehicles leaving the site will be authorised to do so, if
suitable, by the Site Checker / Gateman empioyed by the Contractor.
Leakage from the lorries will not be allowed. Vehicle movements within the
site will be controlled to minimise the coating of wheels / tracks with
excavated arisings, particufarly in areas of contaminated materials they will
be cleaned prior to moving into adjacent uncontaminated areas leaving the
site.

In the event of the Highway becoming contaminated with site arisings,
vehicle movements will be suspended until the surface has been cleaned.
Repeat occurrences will require vehicle movements to be suspended until
more adequate wheel cleaning facilities are in place. Public highways
adjacent o the site should be inspected daily during the works to ensure
that cleanliness is being maintained at an acceptable standard.

Any restrictions to commercial vehicle movements during ground remedial
works to and from the site will be managed by the Contractor in accordance
with any stipulations made by the relevant regulatory bodies.

Litilities Apparatus

Details of approximate locations shall be determined on site and are the
sole responsibility of the Contractor.  Liaison and consultation with the
relevant service utility companies will be required to ensure the locations of
all live services are known and the necessary procedures of working are
followed. The Contractor will be required {o consult with the appropriate
service utility company.,

The Contractor will arrange to make good, at their own expense any
damage whatsoever to existing services or statutory equipment to the
complete satisfaction of the Employer and the undertaker concerned, and
shall keep the Employer indemnified at all times from claims in connection
with such damage. All live services and equipment, which are encountered
in the course of excavation shall be adeqguately supported and protected
from damage until re-routing or other appropriate measures are agreed with
the relevant statutory undertakers. Redundant services are however
expected to be removed or adequately sealed.

An adequate number of fire extinguishers will be provided by the Contractor
in appropriate areas. All necessary equipment will be fitted with spark
arrestors.

The site is to be a 'No Smoking' area outside welfare facilities.

18/04/2006
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7.5.5 The Contractor will take appropriate precautions to protect and prevent

756

7.6

7.6.1

7.7

47

7.8

7.8.1

7.8.2

damage to properties, utilities and surface structures, either fixed or
otherwise, on or adjacent to the site in or through which works and works
activities will be executed, and indemnify the Employer against all claims in
connection thereto. Damage shall be promptly made good where
appropriate at the Contractor's expense and third party claims shall be
promptly dealt with accordingly by the Contractor.

The Contractor shall, where required, provide evidence of all insurances
relating to works on or associated with statutory undertakers sevices.

Health & Safety

The Contractor will make sufficient allowances, and will allow sufficient time
in this programme to fulfil the relevant European Directives and U.K. Health
and Safety Regulations. The works will be undertaken in accordance with
The Construction (Design and Management) (Ammendment) Reguilations
2000 (CDM). Al visitors to the site will be required to undergo a site
induction by the Contractor at the time of their visit and will be required, for
every visit to sign the visitors book prior to entry and on exit from the site.

Temporary Works

The Contractor is responsible for the stability of all existing or surrounding
rees, roads, sewers, embankments, buildings and structures, which are
adjacent to, and may be adversely affected by the works, from the date of
possession of the site until practical completion of the remediation works.
Where works are {o be carried out by separate contractors, the appropriate
responsibiiities will be borne by the relevant contracter. The Contractor will
advise the overseeing organisation before commencement of the works of
his proposals for any necessary supports and sequence of construction of
the reclamation proposals. In addition, all temporary works will be
inspected on a regular basis by the Principal Contractor,

Dust and Odour Control

During the works, dust suppression may be required during dry conditions.
Appropnate actions will be taken by the Contractor to minimise any dust
generation.

Daily records will be kept by the Contractor of noticeable odours at the
perimeter of the site, particularly in the vicinity of occupied properties io the
east, south and west. During periods of setlled weather, it may be
necessary for dust and odour suppression, however apart from the remote
possibility in the far north western area of the site, odourus material should
not pose a problem. When and if necessary suppression units may need to
be employed to minimise and / or mask or neutralise any odours.

1810412006
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7.9.4
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7.40

Noise Control & Vibration Control

The Contractor will employ all practicable means to minimise noise
produced by site operations including plant maintenance and shrouding in
compliance with the recommendations in BS 5228 : 1997 Guide to noise
and vibration control on construction and open sites. The Contractor will
liaise with the local Environmental Health Officer as to the noise
restrictions to be complied with.

All vehicles and mechanical plant used on the site will be fitted with effective
exhaust silencers and shall be maintained in good and efficient working
order for the duration of the works and comply with the requirements of BS
5228.

Machines in intermittent use will be shut down in periods belween work or
adjusted to a minimum noise and nuisance level. The Contractor will
remove from site all items of plant which are ineffectively siienced.

Al compressors will be 'sound reduced’ models fitted with properly lined
and sealed acoustic covers which shall be kept closed whenever the
machines are in use and all ancillary pneumatic tools shall be fitted with
mufflers or silences of the type recommended by the manufacturers.
Pumps and mechanical static plants will be enclosed by acoustic sheds or
screens in accordance with BS 5228.

The Contractor will comply with the requirements of the Environmental
Health Officer with regard to the control of vibration.

Complaints From The Public

7.10.1 The Contractor will instruct his staff to respond courteously to all complaints

7.1

from the public and will immediately rectify any matter giving reasonable
grounds for complaints that fie within his jurisdiction. All matters of
complaint shalf be immediately reported to the overseeing organisation and
a log wili be kept on site of all such complaints together with action taken.

Fencing

7.11.1 The Works area is to be bounded off by fencing at all times. Heras fencing

7.12

must be provided to protect the unprotected boundaries and should be left
by the Employer at the end of the Works. Additicnal fencing will also be
required to maintain security and define safe zones. All excavations deeper
than 1.0m should be surrounded by Heras fencing or similar or to be
bounded by bright orange coloured plastic mesh fencing held securely in
place by steel road pins.

Materials & Workmanship

7.12.1 All materials used in the proposed contract shall be in accordance with the

relevant British Standard where such exist. Where possible, materials shali

18/04/2006
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be obtained from manufactories licensed to use the British Standards
Institution Certification Trademark. All materials will be of good quality and
suitable for the required purpose. Where reference to British Standards are
made, the latest edition applies together with subsequent amendments.

7.13 Materials For Restoration

7.13.1 Materials used to repair or renew any existing features damaged as a result
of the works shall, as far as possible, be visually identical to the original and
also be of no lower quality compared to the original.

7.14 Temporary Storage of Fuels

7.14 1 Any facilities for the storage of oils fuels or chemicals shail be sited on
impervious bases and surrounded by impervious bund walls. The volume of
the bunded compound should be at least equivalent to the capacity of the
tank plus 10%. If there is multiple tank leakage, the compound should be at
least equivalent to the capacity of the largest tank, or the combined capacity
of interconnected tanks, plus 10%. All filling points, vents, gauges and
sight glasses must be located within the bund. The drainage system of the
bund shall be sealed with no discharge to any watercourse, land or
underground strata. Associated pipework should be located above ground
and protected from accidental damage. All filing points and tank overflow
pipe outlets should be detailed to discharge downwards intc the bund.

7.1%  Welfare Facilities

7.15.1 The Contractor will be responsible to provide suitable and adeqguate weltare
facilities including suitable health and safety facilities. [n addition, a fully
furnished cabin with fax machine will be required for the Supervising
Engineer and visitors.

7.16 Existing Boreholes and Services

7.16.1 All services to remain should be located and protected by all reasonabie
and practicable means. Any damage occurring shall be rectified by the
Contractor at the Contractor's own cost. : '

7.16.2 There are a number of boreholes that require further gas monitoring and
these should not be destroyed until the monitoring period has finished.

7.17 Contaminated Materials Arisings

7.17.1 Any contaminated materials including excavated / abstracted contaminated
soils, or liquids will be the responsibility of the Contractor. Any such
materials should be abstracted / excavated, stored and disposed of in
accordance with all relevant regulations and with due regard for good
working practices ensuring no unauthorised escape of materials either into
the ground, surface water or atmosphere. Disposal will be in strict
accordance with Duty of Care Regulations and the Contractor will notify the

18/04/2006
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Supervising Engineer of the proposed carrier and treatment / disposal
facility prior to removal of any materials.

7.18 Consents, Agreements & Licenses

7.18.1 The abstraction, treatment and disposal of solids and liquids shall comply
with the requirements of the Environment Agency together with relevant
legislation. The consents and agreements will be responsibility of the
Contractor. Alf other necessary consents or approvals shall be obtained by
the Contractor prior to commencement of site works {if necessary).

We trust the above is suitable for your present requirements. We would be
pleased to discuss the issues further as required. Please do not hesitate to
contact us if you require further assistance in these matters.

For and on behalf of Joynes Pike & Associates Limited

2 ]

D R Sykes MSc BSc (Hons) FGS
Geo-environmental Engineer

R M Buiterworth B3¢ (Hons} Grad IMMM FGS
Senior Geotechnical Engineer
rbutterwortn@@joyrespike.co.uk

J M Saunders BSc {Hons) M.Sc (Eng) CEng MIMMMV FGS
Director
Jsaunders@joynespike.co.uk
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ACCEPTANCE CRITERIA FOR THE IMPORTATION OF SGILS 70 THE SITE OR USE OF
SITE GENERATED MATERIALS AS COVER LAYER

Determinand Maximum Acceptable Soil Concentration
(mg/kg unless otherwise stated)
Arsenic 20
Cadmium 1 at pH 6!
2 atpH 7
8 at pH 8"
Chromium 130"
Copper 8000 @
Lead 450" |
Mercury (inorganic) gl
Nickel 50t
Zinc 8500 |
Selenium 3500
Boron {water soluble) 1309
pH <5 and >9 pH unit
Phenols 78
' Stlphate 0.24%® N
Waier Scluble Sulphate 1.0g/"™> -
| Speciated PAH @)
Speciated TPH by CWG % B
Asbestos 0.01"" |
FOC @ ﬂ
BTEX ) |
Notes: :
(1) Soil Guideline Value 'Residential with Plant Uptake’.
(2) Speciated PAH to be compared to JPA In house trigger
concentrations Version 6, December 2005.
(3) TPH to be speciated by Criteria Working Group and compared
to JPA In house trigger concentrations Version 6, December
2005. -
(4) Value derived by Sniffer and part of JPA In house frigger
concentrations Version 6, December 2005.
(5) Protective of building materials in line with BRE Special Digest
1, 2005. _
(6) Fraction of Organic Carbon, to be used in conjunction with

Version 6, December 2005.
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Asbestos containing materials (ACM's): At this time there is
no definitive guidance on what level of ashestos in soil might
be considered as suitable for use. If the asbestos content is
equal to or greater than 0.1% w/w (1000 mg/kg) then the
material is classified as Hazardous Waste. Material containing
less than 0.1% w/w {10 mg/kg). Imported and/or potential
source materials should be rigorously inspected for the
presence of ACM's during suitability testing. Site specific
liaison with Environment Agency (Waste Management
Licensing) and Loca! Authority (Human Health) may be
required.

Example: Hazardous Waste Perspective — A 1kg soil
sample containing a single piece of cement material weighing
10g and containing 12% v/v Chrysotile (White) would be equal
to the 0.1 w/w Hazardous Waste limit.

18/04/2006
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EXECUTIVE SUMMARY

Wombwell

[ Location:

Foundary, Hough Lane, Wonibwell

[ The site in ils entirely cavers appl‘o.\'i|1|:a|el-f§5 heclares in
area is cenlre on Nationa! Grid Relerance SE 3898 0237,

History:

a loundry and landfill. There was &lso a well noled to be
on sile.

Geology & Hydrogeology:

The underlying geology is the Middle Coal Measuies in
particular the Wooley Edge Rock in lhe nodth of the site.

The underiying slrata are clzssified as a minor aquifer.

Environmental Considerations:

There is cne lanchilt loczled on the stte vwith 2n adciional |
site within 250m of the site and one 230 - 500m from the
sile.

There is ore discharge consent within 500 - 000 from
the site.

Mineral Extraction:

There is one unnamed coal seam known to cross the site,

The property is within the likely zonz of influence on the
curface from recorded workings in 3 seams of coal
betwsen 80m to 530m depth, the last dale of warking
teing 1280, The Coal Authorily Report sleies that
greund mevement from the past cozl werkings should by
row have ceasaed.

The sile deez not lie within en area cf gresent o fulure
underground ccal mining.

The property is not within the houndary of a past, present
or future cpencasl site,

There are no recorded mingshalhis on or within 20m of tive
site.  The possibility of encoumering an un-recorded
minsshzaft cannol be discocunted, althouch it is considered
uniikely.

Ground Conditions:

MADE GROUND; Concrete, foundry sand, ash, clinker,
slag end possible asbesios

This nverdays nalural CLAY and subsequently natucal
BEDRQCK.

Contamination Summary:

| Contemination was ienlified within all types of MADE
GROUND found on =ite.

Foundation Design:

Foundalicns shall be 2 combinzicn of stripfliench
footings, rafls and piles as follows;

Sirip/trench focotings on the periphery.

Ralt feotings on the area formally covered by Lhe foundry
buidings following re-engineering ol he {ik malerials,

Pile {oolings on the area of a former landlill along wilh the

Wombwell Foundry, Hough Lane, Wombwell Consolidated Geo-Environimental

Investigation Report
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arezs ol deep tr ‘encles.

Floor Slzh Design:

Remedial Measures:

Suspendad  ground  floor slabgs aith gas protettion
TIEESLI2S,

Sudzble (ieromnusctomnd and removal of all identifiad |
akove znd below greund storege lanks across the gile
wilin validalion teshing ¢ ing bases,

Cecommiissicning of the substzhen with validzlion tesiing
of the base.

Grubbing up of all hardsianding. This inalerial should be
crushed, scieened and reused subi:zcl fo zporopriale
chemiczl contamination tastng and zpprovel frem ihe
locai authority

The general MADE GROUND will be suilabie for reuse on

baitz except for wehin proposed gEiden ateas {unless

suitably capped) due to some clevaled conlaminants. I is
reccmnmended thzt these malenals are re-used beneath
drives, pathways and cther hardzlandings.

Nhere MADE GROUMD is przsent in rear gardens a
&00mm  capping should be provided incorporating 2
1ECmm harc to dig layer 2t iis base and 225mim of topsoil.
This is likely to be required in the migjoriy i ool el of the
DICpOSEn rear gardens.

_ ! I

Wombwell Fm-ndry, Hough Lane, Wambwell Cansolidated Geo-Environmental
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A, FACTUAL INFORMATIOHN
1.0 INTRODUCTION
1.1 This report d=schizes a geo-enviionmental investigalion underizken on behalf

cf Ben Bailey Homes Limiied on a site al Former Wombwell Foundry, Hough
Lane, Wombuwell, Barnsley, South Yorkshire.

1.2 This investigaiion has been cearried cut knowing that the site is 1o be
developed with residential properties including apartments of traditional 2 and
3 storey conslruclions with associated communal landscaped areas and
private gardens.

1.3 This report has been prepared by Joynes Pike & Associates Limited with all
reasonable skill, care and diligence within the terms of the Contract with the
client Ben Batley Homes Limited, and {aking account of the information mads
available by the client, as weil as the manpower and resources devoled (o it
by agreement with the client. Joynes Pika & Associales Limiied disclaims zny
responsibility to the ciient znd othars in respecl of any maiters oulside the
scope of the above Conlract.

1.4 The objectives of the invesligalion were 1o obtain informalion relating 1o the
ground and groundaater conditions at lhe site in order {o delermine suilzble
metheds of design and construction for foundations, fioor slabs and roads elc,
for the proposed development and lo ensble formuiation of an appropriatz
remediation strategy in the centext cf developmemt preposais.

1.5 This reporl has been produced on behzali of The Client, Een Bailey Homes
Lirnited, and no responsibility is accepted to any Trird Party for &l) or any part.
This repori should notl b= relied vpon or transferred lo any clher peries
vithout the express wriilen authorisalion of Joynes Pike & Asscciates Limited.
Il any unauthorised Third Parly comes inlo possescicn of this raport, they rely
o it 2t their oven risk and the authors owe them no duty of csre or skill,

1.6 The {indings and opinions conveysd via the deck study information and
Johngon Peole and Bloomer Ground Reporl wiliin this reporl are based on
informaticn oblained fram a variely of sources, as delailed, which Joynes Pike
& Associales Limiled believes are reliable. Neverlheless, Joynes Pike &
Associeles Limiled cannot and does not guaraniee the autheniicily or
relighility of the informatien it has relted upon irom these sources.

1.7 Whilst this report may express zn opinion on the pessible configuralion of
(strala, contamninants or gases) befweean or beyond expioratory hole positions
or on the possible presence cf features based cn either visual, verbal or
publiched evidence, this is for guidance only, and ne lizbilily can be accepted
forils accuracy.

1.8 The commenis on groundhwaler and ground oas conditions are based on
observalions made at the time of the invesligation and those previcusly
reported from third paries. It should be noted, however, that groundwaler and
ground gas levels may vary from thcse reponed due 1o ssasonal or other
effecis.

Wombwell Foundry, Hough Lane, Wombwell Censolidated Geo-Environmental
Investigation Report
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1.9 Althouoh every eliont has been maode (o positien exploratory hioles in the least
sensitive areas of thz site, expioratory hele positions  were localed
approximalely as part of this invastigation and no guaranlee can be given as
lo their accuracy. Consideraticn should ke given to the pessibilty thet
exploratory holes excavoled as pad of this invesligalicn, and indeed any
previous around investination work by others, may be encountered benesth or
within the influence of ndividual foundations. JPA canncl be held responsibie
for faiture of excavalions or struclural failures caused by the location of
founddations of any form of stiucture within the influence of exzloratery holes.

1.10 Existng manhole covers were not lifted and drainage runs were not inspecled
during the course oi this ground investigetion, Hewever a full service zna
utility survey and post demolition fopograghical survey has been cariad ol
by Tover Surveys Limited prior to the site investigaion works being carnzd
oul and should be read in conjunction with this report.

1.11 The sile plans enclosed in this reporl shouid not Be ussd for scaling purpozes

1.12 lohnsen Pooie and Bloomer have underiaken a Closure Report to surrender
the Wasle Manzgement Licence for the formsr landfill present on site. Mo
reference or comment is made inrelation 1o ihis veithin this repor.

Wombweil Foundry, Hough Lane, Wermbwell Consolidated Geo-Envircnmental
investigation Report
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2.0 THE SITE

2.1 Location & Access

2.1.1 Thea siie in ils enlirely covers approximately 6.5 hectares in area and is cenlred
on Mational Grid Reference SE 3898 (6237,

2.1.2 At the lime of both the original and further investigation, access to the site was
gained via the main entrance gales off Hough Lane. A {urther {wo access
poinis are present on Hough Lane and one locked access gate is present st the
roundabout on the A9195 Dearne Valley Parkway.

2.2 Site Description

2.2.1 At the time oi the JIPB investigation tha site was occupied by several of the
fcundry buildings. Thesz were subsequently demolished to ground floor slzb
level apart from Ihe eleclricity subslation. i was observed that this elzctricity
subslation has asbestos containing materials presant within its censtruction.

222 Buring the furher invesligation warks carried out by Joynes Pike and
Associales it was observed lhat approximz!zly one third to cne half of the sile
comprised severat flat concrete areas (the former feundry building bases and
floor slabg} with the rest of the sile being scrub land and areas of semi-mature
lo inature lrees. The concrele bases are at various topographical levels as
shov.n on the aitached topographical survey.

2.2.3 The site ts bound to the north by Hough Lane teyond which is 2n existing Ben
Bailey Homes Limited development. To the east the sile is pariially bound by
exisling indusiria! premises and pariially by cpen fizlds, to the south are cpen
fizids and to the wesl is an cperalional railvvay.

2.2.4 The only retaining structure noled on sile was a wall to the norih east of the site
bounding the works beyond. This refaining structure was previously part of a
foundry building a2nd as such will require a survey and possible remedial
mzasures.

2.2.5 The site generally slopes away irom Heugh Lane 1o the south west and the site
is currently terraced from the northern boundary to the southern boundary.

Wombvwell Foundry, Heugh Lane, Wembwell Censolidated Geo-Environmental
hwestigation Report
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3.0 DESK STUDY
3.1 Sources of Information

3.1.1  The following sources of information have been consulied as part of the desk
study for the sile;

(2) JPA archives

(i} Envirenmental database repoil

{c} Eritich Geglogical Survey 1:50 000 Sheet 87 'Barnsley' and 110,560
sheet 283 MW.

(ch) BRE 211 — Radon, guidance on prolecliva measures for new
dwellings

(e) Law Society Guidance Noles znd Directory fer Ceoal Mining Searches

) Selected County Series and Ordnance Survey plans

(o) Jdokinson Foole and Bloomer Land Consultants (JPB), Ground

Investigation Report Ref. BS074-46/SW daled 05 February 2004,

3.2 Site History

3.2.1  The history of ihe site is recorded over selecied periods by the mzps
inspected, copies of which are supplied in the JFPB report in Appendix A, The
account presented in this report is resiricted by specific lime periods
represented by these maps only.

3.2.2  Kev dates in the dzvelopmsant of the site and iis environs are summarised
beiogw:

Feature ' Location [ Maps ‘
rcoded areas [ On site ’ 1351-1929
well “On site - 1652

| J
Reilvay \west of site 1801
Foundry On site 11929 - 2000

[Infilling to south of site | On Site’ 1961 — 2000

3.23  In summary the sile has been a foundry since around 1929 with residential
devzlepment {aking place to the north and east of the site.

3.3 Geoloyy, Hydrogeology and RHydreclogy

331 According to the inspecied published geological information, the site is not
urnderlain by any superficial deposits.

3.3.72 The solid slrata in the south western hall of the site is shown {o be Middie
Coal Measures comprising mudstones, silistones a2nd sandstones. The north
eastern half of the sile is shown to be the Woolley Edge Rock. There is an
unnamed coal seam helieved to cross the northern seclion of the sile. These

Wombwell Foundry, Hough Lane, Wombwell Consolidated Geo-Environmental
investigation Report
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sirala are hkely to be overlain by a thickness ol wealhered malerials derived
from the underlying bedrock.

3.3.3  According to Environmenl Agency Groundwaler Vulnerability Map Sheel 11
‘South Pennines', the site is shown to be underlain by sirata which represeni a
Minor Aquifer of low leaching polential. This means that the soifs have good
or some abilily to atlenuate/diffluse source pollutants, which cannot as a result
move readily to the underlying groundwaler.

3.3.4 There is one partially culverted watercourse which crosses the sile in an adit
and exits in the southern area, as shown on the ulility 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 investigalion report.

3.4.2  The property is within ihe likely zone of influence on the surface from workings
in 3 seams of coal between 20m 1o 530m depth, the last date of working being
1980. The Coal Autharity Report states that ground movement from the past
coal workings should by now have ceased.

3.4.3 The sile also lies in an area where coal is believed 1o exist 21 or close 1o the
surface.

344 The site does not lie within an area of present or fulure underground coal
mirting.

3.4.5 The propeny is not within the boundary of a past. present or fulure opsncast
site,

3.3.6 There are norecorded mineshafls on or within 20m of the site. The possibility
of encountering an un-recorded mineshait cannot be discounted, although it is

considered unlikely.

3.5 Environmental Considerations

351 Specific details relzating to the environmental setting of the site are presented
within the environmenlial database report included within Appendix A. The
salient issues which relate fo the sile 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
icensed to accept induslrial type wastes and difficult lypes of wasle,

353 The landfifl known {o be present on the sile was observed during the sile
walkover and subsequenlly the wasle management license associaled wiih
this has succesfully been handed back to the Environment Agency afler a
consultztion and monitoring period.

3.54 There is also one landlill localed belween 500m and 1000m of the sife
houndary. The waste types depaosited here are unknown.

Wombhbwell Foundry, Hough Lane, Wombwell Consolidated Geo-Envirohimental
Investigation Report
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3.55 There is one discharge consent between 500m and 1000m for the purposes
of sile drainage.

3.5.6  There are no olher features contained in the report which are pertinent to the
redevelopment of the sile,

3.6 Radon

3.6.1  The Building Resea:ch Establishment (BRE) has revised and updated BR211
'Radon: guidance on prolective measures for new dwellings’, with an edilion,
published in iale December 1299 which is now in eflect.

3.6.2 The revised BR2117 provides a staged framework {o determine whether radon
protective measures should be afforded o dwellings, as follows:

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

Followead by,

Annex B; Maps of zreas where a geological assessment should ke carried
out,

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

3.6.3 Th2 Geological Assessment Report has been obtained and states that basic
radon protection measures are required for the site. The report 1s included as

Appendix E.
3.7 Asbestos
3.7.1%  Afull Type 3 Asbestos Survey was undertaken by JPB.

3.7.2  The electricity subsiation slill present on siie was not fully accessed during the
zsbestos survey because of live equipment.

3.7.3 ttis recommended that if the substalion is decommissioned that a Type 3
Asbestos Survey should be carried out prior te demolition.

3.7.4 The landfill on sile was licensed lo and is known 1o have accepted asbestos
containing materizls and therefore it s likely that there will be asbestos
materials within thz landfill material,

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



232085.20051540 PA

N — — JOYHES PIKE
£ ASSOCIIES LID

4.0 PRELIMINARY CONCEPTUAL SITE MODEL

4.1 Potential Scurces of Contamination

4.11 The following potenlial on site sources of ground contamination have been
igenlihed:

. Previcus use of site as a foundry and all associaled processes.

. Made Ground present on site arising from foundry uses.

. Landlll present on sile and importation of malerials including ashestos.

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

. Maintenance of equipment and vehicles on site.

. Poienlial conlanunation of soils with asbestos during the demaolition of
buildings.

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

4.1.2  The following potentizl off site sources of ground contaminaiion hava been
identified.

. Construction of adjacent railway line.

4.1.3 A preliminary pre-development conceptug! site model has been produced
(drawing 232095-04) hased on the suspected ground condilions frem the desk
study.

4.2 Receptors of Contamination and Migration Pathways

421 Receptors are deiined as human or non-human organisms that have the
potential to experience adverse eifects from direct or indirect exposure lo
contaminaied malerial.

4.2.2  Migration pathways are definsd as the courses chemicals take from a source
o an exposed orgznism or receplor. The exposure pathway can be direct (ie
stays within the same exposure media) or indirect transpori from one medium
to ancther tzkes place.

4.2.3  The following potential human heaalth and envirenmenial receplors have been
identified:

. Future sile occupanis
. Site conslruction and maintenance workers
v Neighbouring occupants
4.2.4 The following potential migration paihways have been identified:
Wombwell Foundry, Heugh Lane, Wombvrell Consolidated Geo-Environmental

Investigation Report
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. inhalation

Breathing dust and vapours from conlaminated soil in outdoor air.
Vapours can also migrate into buildings resulling in inhalation by the

occupanis.

¢ Ingestion

Eating and swallowing of conlaminaied scil and/or groundwaler either
by deliberale consumplion, indireclly by ealing or smoking with dirly
hands or by ingestion of fugitive dust,

. Dermal Contact

Direct contect with contaminated soil and groundweter, causing skin
conditions such as dermatitis etc.  Certain contaminanis can be
ahsorbed info the body through the skin or enter directly through open
culs or abrasions

. Migration of Contaminaled Water

Contaminated groundwater can migrate laterally or vertically dependent
on permeability, preferential pathways, man-made voids etc.

. Leaching

Infiltration of waler through soil can dgach cut sclubl2 contaminants
resulling in groundwater pollution.

. Leaking 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 stgnificantly impact surrounding soil and
groundwaler,

. Aggressive Attack

Building maierials can be damaged by direct conlact with aggessive
ground condilions, for example sulphate attack on concrele and
hydrocarbon attack on plastics.

4.3 Scurce-Pathway-Receptors Relalionships

4.3.1 A summary of the preliminary posi-development conceptual site model is
provided in drawing 232085-05. This is based on the informalion to dale that
consists of the desk study and has been revised with remedial options shown
lollowing completion of the site investigation in sectlion 9.3.

4.3.2 The following polential Source-Pathway-Receptor relationships have been
identified for the sile bearing in mind the development proposals,

Wombwel Foundry, Hough Lane, Wombwell Consolidaled Geo-Environmental
Investigation Report
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Receptor

Contaminaicd soil

Ingeshon
Dermal contact
Inhatation {ouldoor air)

Consiruction viorkers
Future occupants

Contaminaled =oil

Inhalation (mdocr ain)

Fulure occuepants

Conlaminaled soil

Leaching

Groundvealer

Contarninaled soil

Aggressive allack

Building mzlerizls

Former drums/ tanks, Leakage Soil and groundwater
machinery mainienance
Substation Leskage Soil
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5.0 INVESTIGATION METHODOLOGY

51 Objectives

51.1 Two phases of investigation have been undertaken on the site.  The firsl
phase was undesteken by Johnson Poole and Bloomer wilh full line
supervision by Joynes [Mike and Associaies, wilh the second phase of works
being undedak.n solely by Joynes Pike and Associales {following demolilion
of the foundry buildings). The objeclives of the investigation were {0 address
ihe following,;

. Cetermine geclechnical and environmental issuas relaling to the sile in
particular with relation lo a residential end use.

. Full uiility survey to lrace all previous senvices due lo the nalture of {he
site and private ownsrchip, including the zttempt to trace the culverled
waterceurse present on site.

5.2 Clearance of Underground Services

£.2.1 Before the second phase of intrusive works were underiaken a full ulility
survey was undertaken by Tower Surveys Limiled.  The positions of
exploratery holes were then scanned with a cable avoidance tocl (CAT) prior
lc excavealion.

5.2 Site Works

531 in tetal 39 trial pits, 19 rotary open holes, 15 windowiess sampler boreholes
and 9 shell 2nd auger boreholss have been undertzken across the siizin fwo
separaie phasss of investigation as detailed below;

FHASE 1~ Johnson Poole and Bloomer, between 29 Sepiember and 13
October 2003.

4 trizl pits to depths of belween 1.5m {begl) and 4.6m {bol).
9 shell and auger boreholes (o depths ¢f belween 4.5m (begl)
znd 9.0m (heg!).

15 windowless sampler boreholes to depths of belween 0.65m
{begl) and 5.0m (begt).

4 rolary copen holes to depths of between 15.0m (bzgl) and
30.0m (begl).

PHASE 2 - Joynes Pike and Associzies, 23 December 2005, concentrated
on the area formally dominzled by the feundry buildings. The
concrete base dzplhs were delermined znd the majority of the
internal pits were excavalad with the depths of the basss
proved.

25 trial pils to depths between 0.1m (hegl) and 4.5m (beg)).
15 rotary open heoles {o depihs ¢f between 1.20m (begl) and
20.0m (beal).

Wombvsell ﬁaﬁndry, MHough Lane,nV\!omhwe!I B Consolidated Geo-Environmental
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5.3.2 The approximate locations cf the exploralory holes are shown on the
appended Drawing No. 232095-03 with the JPA expleratory trial pil and
borehole logs are presented in Appendix B and C respectively. JPB logs are
enclesed wilhin their ground reporl enciosed within Appendix A,

5.3.3  Dislurbed samples were tzken during the first phase of invecligation at
selecled inlervals fram Lhe slrala encouniered by a representalive of JPB.
These were placed in appropriate containers and submilted for geotechnical
and chemical tesfing.

534 Standard Penetration Tests (SPT's} were uncdedaken al regular inlervals
wilhin the cable percussion boreholes and windowless sampler boreholes to
provide ‘N values for empirical assessment of strength and density
paramelers,

5.3.5  Gas/groundwalzr moniloring standpipes wers insialled within selecled JPB
boreholzs.  The slendpipes were construcled using slotled pipe within a
aravel surround and Lentonite seal near suface, and filled with a gas tap
assembly at greund level suitable for connection to propriely gas monitoring
equipment. A stop cock box was placed 1o provide protection at ground level.

5.4 Chemical Laboratory Testing

S.4.1  As part of the assessment for potenlial contamination at the site, soil samples
were subjected o approprizte chemical anzlysis by JPB at their prefere
UKAS accredited laboratory. Foliowing siatistical analysis by JPA following
the initial phase of testing it was deemed that further chemical testing would
nct be reguired as suitzble data sets already existed [or the various material
types (0 agsess the matenal in accordance with currant guidance (CLR 7).

5.4.2 Inicial 43 samples of representative strata were sent for a general suite of
delerminands.

2.4.2  Results of the chemical testing undertaken by JPB are presented in Appendix
A

5.5 Geotechnica! Laboratory Testing

5.5.1 Represeniative samples were submillted by JPB to an approved and
accrediled Jabaratory and the following tests scheduled io detzrmine scil
properiies as related lo foundation design and construction:

. Hature) Moisture Content

. Plasticity Index Analysis

. Particle Size Dislribution

. Parlicle Density Tesls

. Compaclion tesls using a 2.5kg rammer

5.5.2  Resuilts of the geotechnical tzsting are presented in Appendix A

5.6 Gas/Grountwater Monitoring

5.6.1  Monitoring of gas and groundwaler levels has been underlaken over a one
year period within the JPB installations since completion of the site work.

Wombwel Foundry, Hough Lane, Wombwell Censolidated Geo-Environmental
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B2 Measwrements of concentraticns of methane, carboen dioxide, oxygen, carbeon
moncxide and hydrogen sulphide carried cul by JPB were tzken using an Infra
Red Gas Analyser.

56.3 Atmcspheric pressure, gas low rates and groundwater levels were zlso
recorded on each cecasion.

564 Results of tha monitoring are presenied in Appendix A within the JPE Ground
Report.

Wombwell Feundry, Hough Lane, Wombwel! Consolidated Geo-Envitonmental
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5.0 RESULTS OF THE INVESTIGATION

6.1 Strata Encountered

6.1.1  The ground condilions beneath the siie was predominantly very similar lo hat
previously encountered, reported vithin the JFB reperi. The MADE GROUMD
encountered in the fwiher investigation ranged from 1.2m {o 4.0m bhelow
existing ground level. The predominant MADE GROUND generally comoiised
foundry sznd wath ash, clinker and slag gravel. Where the former foundry
buildings were localed there was a thickness of concrele, reinforced in places.
The concrete bases were generally up to 0.3m in thickness with the exceplion
cf the slab encountered in TPEA where the gable end was proved 1o have &
footing up lo 2.0m thick. It may be prudent to assume that the cther concrele
footings on site have similar foolings on the gable walls wilh the rest of the
bases being up to 0.3m thick

6.1.2  The JPB report indicates 2 range in thickness of the MADE CROUND {o be
predoriinantly la2ss than 4.0m beneath the former buldings and greaier thaon
4.Cm where the former landfill is. The furiher invesligation by JPA generally
coincides wilh this viev., however deeper MADE GROUND vvas enceuniered
lowards the rear of the former foundry buildings.

£.1.3  Generally the MARE GROUND within the landiill was <iniilar to thal previcusly
mzntioned. Heowever the landfill was hcensed to accept asbesios containing
producls. Ashestos fragments were noied ¢ the giound surface and it would
te prudent to assume that the landiili area tontains asbeslos {ragmenis and
the malerial, if required to go cif site, should be trealed as special waste
requiring remaoveal lo a suilably licensed landfif.

£.1.3  The natural greund benzath the MADE GROUNMNLD was generelly 2 firm trown,
slightly sandy, silty CLAY, beneath which was bedreck comprising Middie Coa!
lMieasures.

6.1.4  Du=tonearky services the previously identiiied well was not investigaled. Itis
recommended by Joynes Pike and Associales that lhis area be suparvised
during tt¢ site sirip phase cf the remediation works.

6.1.5  Six rolary open boreholes were drilled to delermine the presence or absence
of an unnamed coal seam and o assess if workings are present. Coal was
encounlered in one of the six borgholes ditlled to determine the tnnamsad
seam and a {urther three elsewhers on tha site. The other boreholes drilled o
determinz  the unnamed seam encountered a very dark grey/black
MUDSTONE at the same level as the coal. No evidence of workings was
encounlered (such as voids, breken ground, loss of flush elc}). Due to ths
findings highlighted within this section it is belicved that there will be no risk of
seltiement due to coal mine workings beneath the siie s the coal seam is of
discontinuous and of pcor gquality and grades from a poor quality coal o a
black carbonaceous mudstone.

6.1.6  The pits marked on drawing 2320985-03 shows the location and size of the pits
within the concrete bases with the majority of the depihs shown via the trial pit
togs appended 1o this report. Gne pit (Fil J) had a deeper concrelz slrip
beneath approximately 0.2m wide and 3.0m deep. Al pils will require
grubbing out and backfilling as detailed further in the report.

Wombwell Foundry, Hough Lane, Wom'well Consclidated Geo-Envirenmental
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6.2 Groundwater Observations

6.2.1 Groundwaler was not encounlered in &y lrial pils acress the sile.

6.2.2  Groundwaier was recoided and moenitored during the JPB shell and auger
boreholes and rolary boreholes. The deplhs ranged from ground lzvel to
8.44m (begl) across the sile.

6.3 Chemical Testing - Solls

6.3.1 The results of the chemical tesling on s¢il samples have been reviewed in
accordance with the leqgislalive framework and crileria set out in Appendix D.

6.3.2 The results of thz analysis have been assessed using siatistical tesls as
cutlined in CLR 7. Appropriate US,; values have heen calculated for each of
lhe identified siraia types on sile with the following being recorded as having
concentrations of determinands in excess of the relevant SGV or JPA in-
house trigger conceniralicn value (Version 5, Sept 2005) for a proposzd end
use of residential with gardens, The following main strata iypes have been
ideniified;

o MADE CRCUND - brick rubble [Type A)
«  MADE GROUND - foundry sand (Tvpe B)
«  MADE GROUND - gravel (Typz C)

» Natural CLAY

6.3.3 Brick Rubblz Made Ground (Type A)

The resuils of the four samgples of brick rubbls made ground indicaie that the
determinands were eilher below the pubiished SGV or the Tier 1 in-houssz
screening values (IHSV) with the exception o

»  Arsznic with a US™ of 40.42 mglkg compared to tihe SGV of 20 mg/kg

+  Lead wilh US™ of 49986 mglkg compared I lhe SGV of 450 mgikg

+  Nickel with a US®® of 59,51 mo/kg comparad to the SGV of 50 mia/kg

« Benzo (2) pyrene with US™ of 1,13 my’kg compared to the IHSV of 1.1
ma/kg

«  Benz (b) fluoranihena with US* of 1.19 mgikg compared {o the IHSV of
1.1 ma/kg

« Chrysene with US™ of 1.24 mg/kg compa:zd lo the 11H8V of 1.7 mafkg

6.3.4 Foundry Sand Mads Ground (Type B}

The results of the eleven samples of loundry saiid made ground indiczte that
the determinands were eithar below the published SGV or the Tier 1 [HSV
with the exceplion of:

+  Arsenic wilh a US™ of 35.3 mg/kg compared to the SGV of 20 malkg
« Nickel with a US*™ of 143.37 mg/kg compared {o the SGV cf 50 mgfkg
« Elevaled PAH.

Wombwell Foundry, Hough Lane, Wombwell Consclidated Geo-Environmental
Investigation Report
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Gravelly Made Ground {Tvpe C)

The results cf the eight samples cf araveily made ground indicate 1hal the
determinands were either below {he published SGV or the Tier 1 1HSY with
the exception of.

+  Arsenic with a US™ of 34.95 mg/ko compared to the SGV of 20 mg/kg
« Nickel with 2 US*™ of 74.43 ma/kg compared 1o the SGV of 50 mafkg
+  Lead with US™ of 464 62 mg/kg compared to the SGV of 450 mgkg
« Chrysene with US™ of 1.29 mg'kg compared tc the IHSV of 1.1 mg/kg

Nalural Clay

The resulls of the four samples of natural clay indicate that the determinands
were below either the published SGV or tie Tier 1 IH3V,

Hydrocarbons odours that were noied by JPB during the <itz invesligation
were tesled and showed no signilicant levels of contaminztion

It should b= noted that the classificaiion of soil for wasie disposzl purposes
and any resulling waste acceptance crileniz (WAC iesting) required under tha
Landfil Reeoulations infroduced in July 2005 is beyond the scope of this
report.

Geotechnical Testing

Threc representalive samples were suomited 10 delermineg plasiicily Index
valuzs,

Flasticity indax Analysis - BS1377,; Part 2; 1990.
Resulls of the geatacihnics! tasting are presented in JPB Report, Appendix A.

These results indicate that the shallow cchesive soils encountared within {he
tiial pits are of medium to high volume change potential in accordance with
HHEBC Standards Chapter 4.2, I would be prudent at this stage te assume a
high volume change potential for this are of the site.

Gas/Groundwater Monitoring

The resuils of gas moniforing have been assessed based on the guidence
presented in The Building Regulations Appreved Document C, 2000, BRE
Report 212, Censlruction of New Buildings on Gas Contaminated Land, 1991
and CIRIA Report 149, Protecting Davelopment from Methane, 1995,

The guidance oullined within Approved Document C indicales that a gas risk
assessment should be undertzken and the risks managed by remedial
measuras such as removing the gas generaling material or the prevision of
gas resisiani barriers within proposed dwellings.

Fraom the installations constructed by JPB during the first phase of
investigation the following boreholes were situaled wilthin the licensed landfill

area.

Wombwell Foundry, Hough Lane, Wombwell Ceonsolidated Geo-Environmental
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» DBoreholes BH8, BEH22, EHZ25, B{20, BH27 and BH28.

Taking this in to account and due to the different conditions and compositions
of the materials present on the site the resulls are reporled as two separale

dareas.
Landlill area (Boreholes BHS, BH22, BH2E, BHZ6, EHZ7 and EHZ8)
5.5.4 During the monitoring peried, methang has been detected at concentrations
ranging between 0.6% viv and 16.0% v/v with the majority being detected within

borehole BH27.

6.5.5 Carbon Dioxide has been dateclad at conceniralicns ranging between 0.0% viv
and 5.7% v on more than one accasion in each of the horeholes,

6.5.6 Cepleted oxygen concentrzlions were recordad within lhe range 20.9% viv and
0.0% viv.

6.5.7 Average gzs flow rates recerded oniy iow peak emission rates cf 0.0 1o 4.0 I'h.

5.5.8 Hydrogen sulphide was rct delected on any visil.

5.5.9 Graundwater nzg been recorded within the moniloring points &l d2plhs of from
exisling ground tevel (begl} 1o 8.12m (beg!).

Rermaining Sie area

§.5.10 During the monitoring period, melhanz hzs been detecied et concen'rations
ranging batwean 0.0% viv and 2.0% viv,

6.5.11 Carbon Dioxide has been detected at concentrations ranging between 0.0% viv
end 8.0% v/v on more than one occasion in each of the boreholes.

6.5.12 Depleted oxycen conceniraticns veere recorded vithin the range 20.6% v/v and
0.0% wiv.

6.5.13 Average gas flow rales reccrded only Iow peak emission rates of 0.0 to 4.0 L'h.
6.5.14 Hydrogen sulphide was notf detected on any visit.

6.5.15 Groundwaler has been recorded within the moniloring points al depths ¢f from
existing ground level {begl) to 7.61m (begl).

6.5.16 Due lo a number of anomalies within the gas monitoring provided by JPB it is
recommendad thal a further gas menitaring 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 clher elevated gas levels, However it would be prudent
o carry out gas monitoring in 2l available boreholes.  Joynes Pike and
Associates have carried out a preliminary inspeclion of the boreholes inslalled
by JP8 and currenlly we can confirm that gas monitoring will be able lo be
caried out at BH 17, 24, 26, 27 and 28. If further boreholes are encountered

during this menitoring period they will be included within the report.

Wombwell Foundry, Hough Lane, Wombwel) Consolidated Geo-Environmental
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B. ASSESSMENT & RECOMMENDATIONS

7.0 INTRODUCTION

7.1 This report has been prepared on the understanding that lhe site is to be
developed with residential properties of laditional 2 and 3 storey construction
with associaled access roads, landscaped areas, and private pardens.
Shoukd the proposed site usage change significently from the above, the
contents of this report will require review and amendment as appropriate.

7.2 The ground conditions are typified by lhe presence of MADE GROUND;
concrele and foundry slag with ash, clinker, hrick and slag which thickens
lowards the landfiil.

7.3 Where present the natura! ground benezath the MADE CROUND comiprises of
a soft to firm brown sandy, siity CLAY.

7.4 The rockhead encouniered on site is that of the middle coal measures,

Wombwell Foundry, Hough Lane, Wombwell Consolidated Geo-Environmental
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8.0 MINING ASSESSMENT
8.1 Evidence of Shallow Wining

8.1.1  Following the rolary open-hole borehole invezligation it has been proven hat
shallow coat mining does not alfecl the site.

8.1.2 Mo future underground coal mining will afiect the site at this time.

8.2 Abandoned Mine Entries

8.2.1  There are no ghandoned mine enlrics on cr wilhin 20m of the sile.

8.3 Stahility Assessment Critena

8.3.1 No stabilisation works are required with respect to underground coal mining

beneaih the site.

Wombwell Foundry, Hough Lane, Wombwell Consolidated Geu»énvi:onmen!_al
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9.0 ENVIRONIMENTAL ASSESSMENT
9.1 Soil Contamination Summary

911 Contamingiion was encounierad within tha results ohiained frcm site. These
are delziled below.

8.1.2  From the main slrala types identified in sccordance with CLR 7 elevaled
aisenic, nickel, lead and PAHs levels mcluding benzo(a)pyrene have been
iecorded within the three main MADE GROUND strata types across the sile,

9.1.3  Naiural strala types had determinands which fell below their respeclive
guideline values and are considered zs suileble for ie-use on site.

9.1.4  During the utilbly survey and furiher site warks an oll inceplor was encountered
2t the southern boundary cof the site beneath the former vehicle workshep.
This will require further investigation and remediation during the <ite clearance
works.

9.2 Risk Assessmentis

9.2.1 Il is considered that the MADE GROUND materials encountered pose 2 risk to
human healilh but nol to coniroiled waters,  As such they are suitablz for
ietention cn site bzrneath either a suitakle capping layer (pathway brezk) or
hardstanding.

9.2.2 Tre idzniified oil intercegter will require further investigation during sife
clearance with sampling of ths underlying materials 1o determine if
contamination has taken place o identify any remediation requirements.

8.2.3  The stbstation associalad with the former foundry is still operational on site. 1t
15 assumsd that this is to be suilably decommissicned and relacated,
Following decommissioning ihe underlying soils will require contamination
tesling for PCB suite of determinands to asszss whether the underlying soils
require remediation. It was chserved that this building has asbesios
containing malerials associated with it.

€.2.4 | the topsoill present in the soulh ezstern area of the site is to bz stripped and
stockpiled then, following the sile strip this will require contamination lesting to
delermine its suitability and re-use on sie within public open space and
gardzn areas.

9.3 Revised Conceptual Site odel

9. 3.1 This following seclion summarises the findings of the invesligations into the
site.  Drawing 232095-06 shows the identified source paliwvay receplors on
site considering an end use of residential housing with rear gardens,

9.4 Recontmended Remedizl Strategy

G.4.1 Based on the resulls of the investigation, the Revised Conceplual Sile Model
and the Risk Assessments, il is recommended that the following rernedial
works are underizken in the context of the development propasals.

Wombwell Foundry, Hough Lane, Wombwell Consolidated Geo-EnWromnenTa!
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Suitable decommissicning and removal of the substation present on site,
Validation samples should also be taken from benzath this area [lolowing
removal of the substation. The excavations can be cuifably backiilted in an
engineered manner with either nalural soil arisinas lrom any excavations or
demolition materials as oullined beiow. Al this stage it should be assumed
lhal a maximum of approximately 70m’ will require removal and suilable
disposal from site.

The oif interceptor observed on sile has liguid present within it. This should
be pumped dry. Foliowing this the area around the interceptor should ke
broken out and the plastic vessel removed.  Validation samiples should be
taken and sent for suitable contaminalion lesting. The excavation can be
suttably backfilled in an engineered manner with either natural soil arisings
frony 2ny excavations or demolition materials as outlined betow. Al this stage
i should be assumed thal approximalely 75m° will require removel and
suilable dispesal from this area of the site,

Grukibing up and breabing cut cf ail hardslanding, floor slabs, bases and deep
pits in tha former foundry areas of the site shculd take place. Where the
former bases are 1o be brcken out, this should take place to 2.0m below the
base of the proposed cagillary break. When considering the former pits,
lhese should be excavaled, with 2ll sides and bases broken out. Excavation
sides chould be stepoed back at a minimum of 1v.ih gradient. This materiai
2s well 2¢ slockpiled demciition matena!l cshould be crushed, screened and
reused. There is sufficent laboratory tesling to show that this mzterial is
sccepiablz for re-use bsneath capping but if any unusual malerial is
encountered it should he stockpiled separaiely and tested.  Following
stockpiling of this material the underlying MACE GROUND shcould ke ‘turned
over' to a depth of 2.8m. The matenal excavated should be replaced in an
engineercd manner {0 akigw a minimum safe bzaring capacity of 50 kN/m? {or
lhe use of rall foundations. 7This technique will zlso be suilable fcr areas
where over deepening has bzen required for the former pits on site.

The culveri running beneath the site will reguire fully proving in order to avoid
damage during construchen.  This is hikely to invoive working in confined
spaces in order to unblock the culvart and gain 2ccess with the probe,

During the raising in sile levels, where naiural ground is {o remain in garden
areas a minimum growing medium of 250mm of sile wen topsoil (following
further testing) sheuld be provided. Where IMADE GROUND is to remain in
garden areas it should be capped wilh a minimum of 600mm of clean material
incorporating  150mm ‘hard-to-dig’ layer comiprising site won demolition
malzrials, with 225mm of clean site won or imported tapsoil and 225mm of
clean sile won or imported clay rich material.

The above remediation stralegy should be agreed with the Regulatory
Authorities {Local Aulhority, Envirenment Agency and NHBC if required)

Health & Safety

During the reclamation and consiruclicn phases of the site development it will
be necessary {o protect the heallh and safety cof site personnel. General
guidance on lhese maitlers is given in the Heealth and Safety Executive (HSE)
document "Protection cof Workers and the General Public during the
Redevelopment of Conlaminated Land”.

Wombwell Foundry, Hough Lane, Wombuwell Consolidated Geo-Environmental
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In summary, lhe foliowing measures are suggesled lo provide a minimum
level of protection:

Al ground workers should be issued wilh the relevant prolective clothing,
footwear and gloves. These protective ilems should not 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 reizling to personal hygiene should be adopiled on the
site.

The contractor shall satisfy the Health and Salety Executive with regard to
any olher matiers concerning ihe health, safely and welfare of perzons on

the sila,

Waste Disposal

Due to the implementation of the Landilll Directive zny soils which may
require removal from the site may be ccnsidered hazardous, however
clarificalion should be sought from the dispasal point about whether they
would be licensad to receive materials wilh the cortamination levzls recorded.
it is net anticinzied thai lerge quantities of material will reguire removal from

site,

It rnay be necessary (o recister a waste exempiion with the Envirenment
Agency in relation to any regradng works to b underiaken.

Service Pipes

Cenrtain hydrocarbons {particularly aromatic compounds) can permeate plastic
water pipes and taint drinking wa'er supplies. Ciher hydrecarbers can cause
aggressive atiack on piastic building maleriais. i is lherefore recornmended
thal water supply pipes should be laid above the grourdwaler level wilhin a
rench of clean granuler material. If no significant cencentrations  of
hydrocarbenz are present, lhen the use of slandard plastic supply pipes (such
as HDPE) shou'd be zppropriate. #t is also recommended that tie water
supply utility company is confacled to confirm that adopted protecticon
measures are acceptzble prior to progressing any construclion at the site.

Wombwell Foundry, Hough Lane, Won:bwell Censclidated Geo-Environmental
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10.0 GEOTECHNICAL ASSESSMENT
10.1 Foundation Design

10.1.1  The most likely foundation solution for plols on this sile will be dependant on
the loadings, house lype arrangemenls and relative posilion on sile. The
foundation opiions for Lhe site can be spht info sevaral areas;

10.1.2  Within the vicinity of the well any plols that are affected by the feature will
probably require pad and pier foundations or locally deepening and slepping
back with reinforcement. [t is currently believed that the well is likely 1o ba
lpcated beneath the road censtruction. | this is the case then the depth will
be required lo be proved. Depending on the depth two cptions can be
adopted, subject to prior Lecal Authority approval;

+ Shallow; Break out the lop and slep back at a 1v:2h prior to the placement
and compaclion of single sized 50 — 75mm diamsier slone infill,

- Deep (>5.0m); The wells depth vall most fikely require proving via drilling
dewni the centre of the shaft using a shafi drilling platfcrm. Further {o this
50 — 75mm diameter stone should be used o infill the shaft and
compacted wilh further holes drilled and grouted.

10.1.3  V/here the relatively shallower predominantly foundry sand MADE GROUND
is encountzied a site turnover should be carried out to a minimum of 2.0m
Lelow (ne capillary break. Al cversized material should be removed with
gpecific nelice faken of any significant slag and ciinker that is likely to be
encounierad. Should significant quantilies of this material be encouniered all
slag and cinker should be carefully removed and re-used in areas of Public
Cpen Secace (POS). The material should then be replacad in zn enginezrad
manrner to ziiow raft foundations to be used.

10.1.4 Where foundations are over relatively shallower deepenad sections due to
former pits on site the excavelions should be suitably backiiled in an
engineered manner {0 allow rafl foundations.

10.1.5 Al this slage in order to limit exposure of contaminants {o ground workers sles|
driven pite and ground beam foundalions will be required where plots are
localed over the formear landiill.  Through the interpretation of intrusive
investigations to dale piles should be approximately 6. 0m deep. Piles zre alsp
likely to be the meost suilable foundation lype where deep pits have been
identified. The culvert will require fully proving prior to the commencement of
piling {o avoid damage.

10.1.6  Along the periphery of lhe site strip/lrench il feolings are dsemed suilabla,
deepened due to trees wwhere applicable.

10.2 Floor Slab Design

10.2.7  Due to the presence of fill and its proposed reengineering across the sie lhere
will be greater than 600mm of MADE GROUND. Therefore the use of

suspended ground floors will be required across the site.

Wombwell Foundry, Hough Lane, Wombwell Consolidaled Geo-Envitonmental
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His currenlly Joynes Pike and Associates view lhat an exiended gas
monitoring period be carmied out on the boreholes that can shill be used. 11 this
is not done, bazed on the information from the JFB report the sile is shown Lo
be characleristic 4 situation (as per the Wilson and Card model). This means
that there is a requirement for; A well construcled suspended or ground siab,
gas resistan! membrane, passively ventilaled undarfloar sub-space, oversils
capping and an in-ground veniing layer,

These protection measures should be agresd with the Local Autherily.

Building Near Trees

The near surface natural soils have been classed as high volume change
potential, therelore specific verlical and letera! heave precautions are required
due to existing or proposed lrees in accordance with NHBC Slandards
Chapier 4.2.

Consiruction

Side stabilily of excavations in current made ground will he poor and shoutd
be suitably supported in accordance with current legisiation and induslry besl
praclice. The stzhilily of excavalicns in the engineered material should ba

improved.

Soakawazys/Drainage

Pue to mederaie to deep thickneses of made ground aifecling the site,
soakaways will be unsuitzble for surface water discharge.  An alernalive
niethod cf draining the site should be sought.

Wombwell Foundry, Hough Lane, Wombwell 7 Consolidated Geo-Environmental
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11.0 FURTHER RECOMMENDATIONS

111 The following funilier works heve been recemmended prior 1o the development
of the sile:

(a) Tyvpe 3 ashestos sirvey cf substation folloving decommissioning.

(D) Feundation schedule and piof specific fcundation designs.

(c) Production of a Rernedialion Mathod Slatemeni,

(d) Further {esting of the lapscil fcllowing steckpiling.

(2) Inspecticn of relaining wall en north eastern boundary cf site during

sile works.

(N FRepair works end furiher ges moenilaring of avaiable wells, in
patticular well 27,

For and on Behalf of Joynes Pike and Associates Limiled

rd
D R Sykes B3¢ {IHons) MSc FGS
Cec-Environmental Engineer
dovkes@joyriespike.co ux

R KM Butterworth BSc {(Hons) GradiMIMM FGS
Senici Geotachnical Engincer

et ¢

J M Saunders BS5c fHors) MSc (Eng) CEng MMMl FGS
yirecter
jsaunders@joynesoike.co.uk
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INTRODUCTION

Jolmzen Poole & Bloamer were commizgioned by M D Gireve ol Hll Smih

Haoldings ple.on behell el Wombwell Foundiy Trd, o undertabie o Ground T et

-
Fepart on o site bocewn as Wombaeell Fosndry, Houeh Tane, Wombwell, Bamsley,
Sowh Yorkshice, The site locatton s shown on Jehnson Paonle & Bloemer (1P13)

Diasing DEOTL0T,

We pndesstndd thar T & Smnh Holdings ple e propesing w szl the sie. I is
anticipared that st deasthall of the wea would go for honsing development aml ihe rest

remain as green belt or other epen spoece.
Prive to ahe muave ivesbeation veing undertcken, PRI were provided  with

The

ifermation woaid in e degien of the mest seieble wround invesugsie

fellowing wog provided by Wombawell Foundry 1ad,
D IPEC Applivation 2002 Caiueh incloded Envirocheck Repont, Coal Audhony Mintng
Repon wnd Histenivad Siie Uue Plang, coptes of which ae provided in Appes

s

wes 1]

1) Briish Qeotechiea] Grovnd Tnvesuoeion Feport Not BG2A3E dited Jinsugy
iy Werdell Amnstrong contamineien survey seforenced WETAINSSNESTZ Repant

doted Mupeh 1996,

The kater iwo fenss are lmeely seperseded by the aie

but can be minae aavailable for mspection.

A0 pusive invesbantion was subssguantly desicned and underinbien o aszessihe nea

surfore crovnd conditions beneath the sile and to provide on assessment swih

..... weend o
ceciechnical and contaminziion 1ssees,
Wiathiy the southzrn porl of the site my zrea remains subjeet to o Woste Manzcoanen:

iLiconee (the licence ), althoneh Tand Gl operations within the ares have heen compleicd

and dhe area restared. The Heenee is putly suspended ond the ground investication

recenthy endorizken has ncleding ebtinine chemicad, phyvsenl

cas daty for the
purpeze of sunendering the heence, The ground vesticehien aspeots for the sanender

of the hieepee will be jepuried soparately.



1.6 The conclusions reached s repert e necessaridy resuicied o those et cen he
determined from the infermation con<ulicd and the conditions established at cich of the
explocatery heles. However viavad conditions are highly vaiible wd wae diter
Levseen sampling puhns. This conhd affect vor interpactotion. Addiionatly, feares

mav et at depih and ramsm deiected by Snvestieation. Oure conclusions may,

icrefore, e osubieet o mmendmient mothe hieht of addiviena] ieformaton tecoming

avialzlle.

1.7 This wepert hizg beon prepaced for the solz use of the specificd Client inwespeise woan

agred brict, for o stated purpose and ot a parsoular times sod s apphicsion st be
made recerdinely, No duty of care extends wo any third pany thetmay meke te of the
inforztion contained herein vnless wriiten conjinnaiien of such has Leen previded By

Johnmen Poole & Blecmer.

[}

The copyricht of this yopoit is owned by lehnsen Peole & Blocmer and

' el b

reproduced, publivhed or adopred without wonen pormussion. Subjeet to satisheion of

copyiieht conditions reauned By Ordly

veg of this o moey

boosmde and distibuied byoihe Chent ax o epediont in dealing wih matior

cosdirectly

P e e L
releted 1o s commiszion.

i,
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2.1
20

¥

THESITE

Site eseription

I he dte is located of U dwcnen 20 ol the M1 on e BOG20 approximaicly ¢ b the

couly cast af Barnaley. of Toueh Pane, Wombacll Sewith Yorkshine of Watienal Cinid
Foforence SI2389 0250 The veneral site Tocaijon and casting site Tavean tre shewn on

TP Drawings DSO7401 and DSOTL06 regpectively.

At time of the grovnd invesiigntion ihe site vonprized disused founmdny hunbdinus nd

adjoining offices, an mea fenmiziv used for fand WL avd woaded seeus surrousdimg the

Lind{ townrds the sowh of the siies The Land N1 area has been Tudscaped, o a s

in the process of surrendere the lendil] licence, As pait of the clesrance warks el the
-

dizused butldings, & mound of

iy tpped wivie has been crected i the scuh of the site
to the west of the ficenead aion This material was szen o comyprise goneral waes and

Foundry sxnd as well as apprecisble mincunis of asbasios canont _l:;'c):'i]: reohinz shecis,

Vhosins i recarded o3 specinl waste :\.3‘.:!: wsosuchs wduty of care applivs regaduns

s (ACKIR) prior o redovelopmont of e sie,

removal of asbzsins conton

e ety ot I TR AT
CxIstng sic ].I{\Uli! mcludis e lewvels u‘||l‘-.n;|‘_'

the landscaping of the fandhl zrea, Tho site is 2ccesaible by \'chfc!c from Howsh Lane,

althevel it may olso be cozessed on foct from e sourh and the cast by sermmMine onver
or throueh bushes and fences,

Site Hiclory

221 The history of the site has bezn aced vsing past editiens ¢of Crdnanee Suivey

The mepsere lisied

County Series and Netiona! Gud g

and supnmearised i Teble 2.2 bc!c\s', together with significant Tand use ch

for the site end s immediate serrovndings. The Envitacheck Repon, include]
in Appendix M, contains hislerical maps which show the progress of

dovelepment of the site. Ihstenical Siie Use Maps arz elso included

Appendis 1L

Ty,

rll



Palide 2.2 Sumnuary al Site Hlistary (to present)
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1955 Oy [ There has beci no . - Ciouds <lic

e and Leepers

Cennty i stumicant cininee singe thie Jondoe e ol s,
Serigs Plan it ol b
Y uh st — J.‘.;'.I,L'I [ Lo

110,560 i P ANonment vardens e noy 30 NE The pab is the 8
focated behind abe Poaby on A
Homely 1 ane

There s ey ayensive o P The des elogrivnt i
development 1o the cast of Predicesing sow s ds the site
the site along Housh Lane (rom W embell

New havsing o ihic vy | =1 W

elone Wnd 3dk
Srweoe (Her-beds zre A3 W
mibed 1o ihe nonh wet ol
ihe st

The rarious resenos N S

vroned the site ore now na

lenger ihere exeopl the coe
1o the SV

1956 oo | The et of the woods have | - - -
Ordnanice been clzared froim e et
Survey : of the site.
Plans QI ) A building bizs
1: MLEGD anthe west side ol e

teilaay irnahs,

poai b, 14 T | The vevess

Contiaeed develomment ol oo E
: hanses frain Wonbwell

iwownids he siie.

Sy chapnen

Furher hetzes winh gurdens | 100 - 760 R

Jinve new

Sl statienn

1y6h O The foendn

Qrdnance nerensed 1 size end tippiog

Surey is shown to e prowroseed

Plons 10 the towh of the

1: P00 cuildings,
The dratn o sie i3 now - - Py fresm ke midde of he
minrked us tdiain - _ Clsdte o the SE

O The buikding bs wiesing in

o il wesl sule gl ihe

woy ek
Hovses with ¢

now been built glone (he

Heminglield Rosd within
f Wombuel] Woeed,
The Wembwelt bain ] Seil Ve ey iptend
Cuollicry is pnbed os T ihe nenth.
‘maing’.
: The revonge ler beds o A P
‘ northeweny end south-enst HeEY e
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14950 S8 The vize of the Toradny 1 - - Phe shupe of the gz

Orduance } o ‘h"ml\ wih fuuiz\r Bndding s ronehly us it is
Sy | developiint sor P,
I’E”” 1()1 | I h:‘ L\l!!i?!‘;l_‘ ST N ”lC '—&7T}]*7—” _-—,{‘-\7‘_‘77 ST T T
g ks i marhed CfEoon

The termnedd heases aoross I3 M The land 15 naw doun

the somd fromohe foundey, bare {icids
Loown as Woambael B

Rew have been demalished

The Wombwel Miun ! ALY

poil heeps e
Colliery furs boen loncer maihed ondhe ol
completely remon od shang
with 15 ansecizied 1!
richs,

1959 On | Foundey buildings have - -
Ordnanice been eatendued shielily

Survey OO0 1o sighifczni chic
i'lan
(B RIRH N

Sunimary

I sepimee . the Deot availeble phans dued 8

o

the ouin-west of the tovi of Wombwal The aree sunounding the wands comprised of

epen, wideveloped Delds ot selaied honslers dotied zrovd, There s

2

wocon g

cmbuet! Mo Colliory offstie o the norih-east of the site, witharonow

gavve mnlvay which extended w jein e maiy Jine w the perih, and isto VWonba!l

“ it

Woeod e the sowh (prosumabiyv o tansport timber for propring up e mine wisl

e

By 1893 the fiet change on site had occuryed, iz northern poriion of the i oning
Hovgh Lune which waes previowshy wooded, is now bare pasiureland. A L\Lt s odos
ot g ‘.A‘,”,._.,.p‘l v, ‘;;.‘lﬂl. Aarvice (o] 1I~,\ eber it e Yy
WL Viad D V11 \\ll”l 1 “ P pOUIIATIES Lo aTd s e SOOI Ui, Oy 11(_];1;\'
tocether with adioining feothball end ericket cionnd, Bave been boilt north of Hounel Lane

The Wembwell Madn Celliory bad expunded and now suppoerted a seheal, brick o

coke ovens. Vhe now Lundinlh Colliory bad stanted minine operations off:

sewth-vpa of the sne.

The 1903 cheet showed the poew Chapeliovn Bronch Extension which b reught aoeein jine

railroad adjpcent to the wesiom boamderv of the site, Indeed rail ¢

mps and o coaads shod
were Bult swithin the westorn edue of the site. Mining 2ciivities continue oflsie to the

SRR AN

aeran while mege hogess dee being buittslong Hough Lane near the site

[ S ,,,1 ] T S Ta
2o, Rl e sl 10 Du AT woods 10



Hovween 1003 and 93N the site bad beenw ooy cleagied of gees and Wombna ol Tosndy
Gy e B B noew showon onsites Pao bubdines are chiown o e netdhon part of
the site, with ovidenee ol ipping o e vear of the Buildings {ossvands the sonth), Mo
houres were Being Tl in the aren s bl Waomba ol tooan s copanding onto e Land

o the easy e the site

Pac 1930, ahihonsh the st cocaninly romeined the waves, boure beilding sl minieg
seiinties had comtinued oibe some e A Tictory woos e Tocated close 1o b site, o
ihe weet on the opposite side of the roil todks, The 1960 plan shovwed that the foundiey
Bd cowny crecaly o gze ad Pppimg (presemably of doendey wesie) was dhewn

cxtending 1o ihe somir up o Y00 dista from the back ofthe baildings.

By 1980 the mining actinvitics b the frea had boen abandoned bur the Toundiv had

coptinued to grow in sizes The torneed ovses aoross the rosd from the fowndig hiad been

demolished, The site and suneunds chanoed Yide by 1989 aad ndeed romairad muech

I
~
~

vme unti! ihe Tovndny veased preducien n Apnt 200
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EANVIRONMNMENTAL SEVVING
Ceptuny and Hvdeogeolopy
391 Pabbished Graand Conditions

The peblished ccology bonenth the site s deialed on Wiz Goelosicd Sorvey
Sheet §7 xeaded 120300600 and dated 19760 The sie s shown o e undelun by
solid  weolowy cemprising he Ahddle Prodoctive Cozl Bleasres of ihe
Carbonleravs Period, which s descnibed in the conaralised vepienl ection os
Grev sondstones and sheles wih cozl seams of viriable thickness™, A seam of
cozl idennficd s Being the Newlull Conl s shown to oeterep wishin the nopthein
and casiomn part el the site. A amad] Dl lise is sl seen 10 vend fromsenh o

counth ot the costern edee of the sites Made Groumd o naiurat supcriicizl deposits

ncipad inhinge

are not mdicaiod 10 averhie e solid strein, oliheigh some s

inte zocount the €ite’s former foundiv use

The itheiv sobuence ¢of strata and caneral hvdrogeelu

Cob Coiidihons

4 N

e afe l\.‘\\“l 110 ke as ioilon e

Talte 3.1 Summery of Poublished Geelogy

Strata Descrintion Aquifer Sail
Lenchahiling”

NADE Nene indieated (Foundiy sand -
GROUND N ."(‘{LJJ

= — et 3

TOPSOIL Neme indicated (Topso m re-worked -

natural mnrenals c.\;'-»ccwcd)

savith hin

AIIDLE
COAL
MEASURES

e peliants an whivh oo A HTLEN

et o to shnlion granndeog

g Vlnorslnliny
SV IRU RS

e St 31 B Seaeh

'|._I.\.:'.'.ll.
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Surfave YWater Feature

3020 From owr pescenched nilermation. Nade Crennd i thie forin of fomdry sond
fom progressive tpping duenng the feundnys operation 1s expeand o he
encountered on the ste, particulardy o thie copral and sombern ares, as ihe
tistorieal data has <hoswn pregressive tipping enihe L,

3050 From ovr rescarehoed infommation, inclading serphiod reportss it s koowa ihat the

site is undeslom by Middle Preducove Cozl Measres wlich inclede caal scams

that have teen worked 5‘:5:&1(‘-1"31_‘1':H‘_\’ s dhint o recorded shindts ore Iresent cithe
cn or within inuencing distanee of the sie and s hevndaries Fm'iI*;-:'rr’lci:':iI: mn

relation to the mming birery ol the siiel s provided m Secten 3.3 b

s !m\‘_

3004 Tris enteipited that the sahid strata dip oot approximiaiely Vin 13 o e nerth-ense
voddiiion, s small vnnemed cxofaoicnd ol Is shavn @@ be present atihe south-
castern boundary ol ihe sites The faelt gends aeproximeiely north 1o wuth with
a down-throw o the east,
.

316 Onihe basis o0 ibe chove information we copsider the crourd-w oty

vichnity of ihe site to be of MEEDIUNE seasiiivity,

Fydrele ey
3200 The pearect sy fooe water fenturss, Wemifed frosn Ordnence Servey Plins, wre
istod betow:

Table 3.2 Sumpry of Surface Water Fealures

Distance [ Flow divectien | GOQA Clagsifteation
(ram site

C\.I‘.arw. Siream k Oneiwe ceulh eos
f
} 1

IKnolt Beek (Denrne
Tribularies)

D30 sounh cost

TNy = The Goneral Dualin Accessmcnb (GO Lo n scheg 1s e

e antonal micthed o cnifine

waner geline
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3220 The Envirocheck veport mdeaies that wiihin Tho of the site Gand ap o 2l for
cetlein categories) there 15 £ e
o o Neeneed sorface woater abstractions, 4oup o Zom awey by 2l bave thedr
Neences tevolied.)
o 2 pellution mcdents to s face waters since 199
Breidomts were clussificd  as “Catewony 30 - Miner focidents” by oalbe
Envirenment Ageney, Theviclaie o dischzraes of maewage” snd diis.
v 2 diseharge conserts @ contiolled waters ong noted s underoroend and e
oither o Kooll Beek mothe Dicarre Catchiment nien,
325 The Envirocheek Roport sivies that ihiz site dezs pot e witkin aviver flasdpliin,
3240 Onvibie basis of the abos e informciion we consiler the sonlmee waors sinin the

viciniee of the site 1o Fe of MEDTUN to LONY sonsitivin.
Hinbe

ferenee o dhe Law Sovicty's Guidance Notes and Dircawory of Ced hinne

Searches (1998) indizutes that 2 Coal Autharity Reportis reounad for o subjecs

area. A Coal Authoriny Repert s appended 1o this repeit 05 Arpondix

32 The Conl Awthoriny Repert indicares that ihe st s inan area
underlein by shallow cosl ccams, which mav have been wonked
mining. It states that mine workimes had been comied out m B seops of conl o
depths in gxcess of Sm boneath ihe site, wiih ihe last knoven date of wodking
Leine 19800 This is 2 hide musleading because there vre oiher seams shallower
ihan 8,

3.3 The shallower conl seam beneath the site, the Newhill Cosll which s arownd

0.2 thick, The Wewhill Coal outerops al the vorihern aind castorm pon of the
sz and dips to the enst, so the seam shoubd only Pe present below a small part of
the proposed resideniial development aren of the north-eoste Undaling the
Hewhi!] Coal seam zre othar worked seams, the next heinge the Meltoniidi] Ceul
st 40m betow it Considering the depih ond e of sy such workines it s

aonicipaied that any grovnd mosement asceciated with these worbings should

hove Tana since consed,



jy]

G4 The Newdhill Coal vos proved duning the phiysical mvestieation desonilbad below

Bo other conl seams were fomnd onsite s part ol this ivestiztion,

Ouarvinge £ Land(ill
Quarrving

AU Retercnice to the Quegsy fapzgcment “Eheectory of Capries, Pies and Geerving
Favigmem™ 200372000 indivedes e there we so actve quarnics sahin ihe
viciniy of the site, the newrest Beine some BAkm aways Consideniia of old
Orduence Survey meps, desenbad in 222 obove, reventd no former quaries or

.

pits onooran the ncar noivhionihood of e site.

1

L2 Onohe pasis of the sbove infonmution, guarrying acivity 3s not considoeed W0 Ge

'Ll
-

siemficant inrelation jo e gie.

Iancfill

L T T [ Nl T T R B T T R TR
Roiopen miovides deiails of o hicence that hod b

]
.
"

] The Eavirechec

Wembaet Foundiy Lid wo dizpese of waste mzieniz] n o fand G e iis sige,

The Veence, reforenced WIIZ0 B3 142 MO A, was croswed e | BDoe 1977, aod

pornaitied ithe en-sie dispomal of

Thon ] e g Fy e v ton Topa s R
Dyeteroont / Oily wvaste froni machings

LY

Foundry g

Bioken agbesios sheets
Industrinl Nea-Haxardous MWoste Incteding — Refrectery brichs, sand,

ciyiern] O e LAl a
ceneral foundiv Jdebns.

This licence was replaced by enother, reforenced WDZO B 142 MH0D 6, decned
an b Aoreh 1297 senmiing endy the disposel of wasie preduced on g e

Lader chinker

Pedusivin] Menshoresdens woste includine — Refctory bricke, g,

1]

ceneral foundry debris and foundry shag,

The exient of the defimive Heercad vron s shown an JPB Drawvine DY
This is 2 copy of the origizal Tieener plan diated 2010177 povided by the

v

Eovivampent Soency and is rather sore extenzive than the supposed ap area
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sheran enrecent pubhished Envoonmenial Aceney maps. The 1977 Ticoneed

area issilen indicated on IPB D ing DSO7406

The Lovirocheck Repotidennifies one other waste treatiient ar disposzl i

wiihin Tem el the subject site, avery small soap-vard 320m north of the sdic.

Lised an the weathille imlormznan, we do not convider and 151 aus o feaeho

o be signiheznt morelonion wthe suinect sie.

din oy

Reference to Boihding Rescarely Establislonent Report 211 *Radon - Guidanee

cu the Proteciive Measures Tor New Davellines” (19997 siates that a weoloaicy)
aseewsment shocld be comied ovt and considers lin,‘.n shavld be oven 1o

ezl basic protection o new daell Honecesanry, Mowever ihe

Enviiacheck Report, usime SNatienal Radiological Pratecion RBozrd ¢

it Jess then 1595 ol beanes i the Jocaliny are recorded us being 2hoveihe

proefciion measures are ruiied in

Action feved and hat only Thase” inden

s buddings. The ground investezuons descnbod bolow bave domepsieicd

the presence of carbon dinxide o the crevnd and it may e neted thasandand

srecatniion ceninsl s cas will e omere rolusit thon suehl berecuirad o carer

for coy radoi,

vethier Knvicocheek Infermafien

Y

The Pavirechoek report oteo indicates that wuhin P of U site thereis f o

. I athorised A Pallunen Conmal (ATC) ensite bat relatimg toihe nov
discontinecd Tovndry aohivitics:

« 20 contempoerny Gade diveciory zinies ¢

"‘)

ossible conteminmive use (in
all directions);

‘ Ioreeistered focetion for ke keepmg ond pse of mebtle radicactive

'/.

JUHIEN
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GROUND INVESTIOATION WORKS

Fhe grownd mvesneation eldseork was indenalon betseeen she 290 Septenhor and

[3th October, and comprized filicen windawless connpler boreheles, Tour volay open-

hiole dnltholes, nine hieht cable percussive borcholes mnd fowicen winl s,

The aperations were supenasad by an cogreor Tiom I3 and 2l posiizens were seanned
with a cable pvardance ool (CAT) pricr to honmy.

1
1

The surveyed pozinons ol the cxploratory hisles are chowe en IPB Diewing DSI7006

LY

Window less Sumpler Boveloles

Fificen waindowless sonmpler borchalzs were sunk by o ~Compeiiter 1307 dedl rig sl
achieved depibs of bofween D65m and .00 below existng grovnd lovell Tty cone

ponciciizon fests (CPT7 ) soore takien ol spproximetely mctre intenvads, The doiling

works were andertiben by Ineoizied Bovironmenial Techiciogy Groen (IR

PYenenzier,

The samples ohmined during the drilling process were examined, sor)le

Ly the dPD civincer to aid inthe production of the wppended envineer voriticd torshnle
legs {see Appindin A) Sviccted smmples were then sehaduled and sont for chansics]

and phyvaicnl annlvsis,

Lpon completen, stendpipes were imstadled 1o selected Tieles o pomit moeniripye of
groundwater and cround coss Detals of the instelations are cleded on Ue logs n
Appendin Ao The remaining windowless sampler borebeles wooe bickilad with
pud Postenite poliets,

Reatry Open-hole Drilthales

Forters Lrdof West Bromwich, etthsed o "Fleasm ™ diill ve to sink four retay open-
hele dilheles to depths of berveon 1300 md 3000 below existng vrovnd level using
piv dtush techmiguess The diller legeed the cottings expelled al iihe surface and (he

stratadeserigtions are provided oncthe appended ditdthole Togs in Appendiz B3
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Lipen completon of the dnllboles, comibined ipowndwater £ ovronnd cas monitoring
standpipes were nstalled T all fong diitiheles to o depth o 100 Below exizinsg
cround Tevel The drillheles were backilled to 10.00m below preond Jovel wsing o
Mistwe ol bentonne coment grovd, Slotled pipe, oo pea eroce] responie sone, wis
matzied frony W0 o T0Gm below oremued fevel The installeiion was then
compleied o gromnd Tevel senlva salicd prpe seciion, coverad with a cap. surounded by o
oo seel o TOGM o GA0m Polew coound Tovob and Bied wiih o cenereied

Jockalle secmnty cover af ereund level.

Lieht Cable P'ereassive Rorchales

ALC(SeH) Ditling Scevice, of Worksop, was commissioned 1o sink 9 Dbt catde

percssive barehales o depthis of botween 230m owd 9.00m helow oxisting 2reund

level using a Dando 150 °Shell and Avger” i (BH2ZEA was obandoned of 130w due

w o obspucion and vay bockndled woath ansmgs)  Insshin cone ponstrion iosts

a gt Vo PR [ S5 2 I TP LIS PN P F L L L TE ol F e
CCnci e RS (.:.l’fS) wore nbon o OPRTTORLTGICY el

(CPIs) and sanderd

N - PN
v eiviels

wers examined, sumpled

smed deney the Srilling preczss

and loceed

Do the JPP13 e

soor o aid inthe pcdnetion of the appendad encineer verificd borchite

vus (soe Arpendin ) Sclectod conples were then sobedulod ol sent fer chopnial

ad phveice analyvsis,

Upon completion of the borcheles, combnzd grovidanicd creund gas mosiioring

stendpipes wore insinlled in @l el he boreholes, Dails of die instalinsions nrencie

anthe lozs i Appendie O

Nlachine Excavated Trial Pty

Tohnzen Peele & Bleomer wlso wupervisad the cieavation of 14 machine excavaed trial

pits vsing o JCB SOX mzehine, A bresker ciiachiment wos uilised o crdor i broak
throush curfice concrete shibs vl the lnldines,

Ausincsmples woe taken of cacly herizon encovnicred during the excavaitons, sampled
and loveed by the JPB cnzinecr 1o wid in the predection ol e eagineer verifiad izl pit
togs {ree Appendix D) Seleaed camples were then schedueled snd sent for cheaien] sind

physical analvsis,




BDlomitring Tnstaliations

Yoaionng ol eronde ater lovels and croussd casesncindime methane. conbendioxilde,
ovieen. cxben monoside, Bavdiogen solphide and stmesphaie pressee, was
vrduraben by 0B on teo occesions, Trom the standpipes metzdled onosie weing o
dijincter snd o GAZROD sl red ges annboser GOosoand sroundwaier meniivong has
I.

Feon endertahen an o Tonhior eceasums to date by Wasie hanagcoinent Assooiaes

CWALAY andd is continuing onaomoenthly basiss W MA are wsing o GME Londsuyevor 11

Gas Deta GEGO, GMIVisa sad dipmelter.

o

The sesults the vos ond croundawster ebservaniens 1o dale cre preted in

5
A

Arpendin G
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CIROUND CONDITIONS
Made Growund

Mude Groand deposits ware ddentiiied tn adlabe explaratesy holes encept TN and
TP The greaiest thickness was encountered i BED 23 (2 the =outham end ol ihe
foundry huddings) which proved predosiranthy Toundiy <end G110 a o depih of 8§ 80im
bolow existing eround level The ihickness of Mude Gronnd vanes across the sie, heing
tvpiesty ess than 4.0m hicls heaeath the Teendry buildings and geeater ihen 0
beneath the former land B weas Vhe Rade Growund s overshelmiinely founde sand,

o, broken

slong with peacral fovndry waste produced on site. This includes clinker,

refractory bricks and a amall amount ol tramp meial,

Standard Pengtration Tests (SPT7¢) or Cone Penctration Tesis (CP717s) were urdarizhen
i ihe windowless sompler and cable el borcheles, vopically at Edm inwnals, o

detenning ihe shrengih of the Made Ground. The pencuaion test resulis vored bacraily

aale vonsabic ood uncontroled notie of e

']

aciuss the sie

ind alzo with depalhy indicatn
Zoeposion of these mmerinds, SPT/CPT HF values within e hisde Ground voried

freny 4 o refusal (greater tian 20),0 Typiezl values were less than 200 wiieh

fosse o medivm dense consizicney,

Naturel Superficinl Deposits

les and

Natuial supeficial deposits were encovnizred m the mzjoiiy of expleratery b

compriced weathered maternials derived Trom the undalving silty Brone hedrech

The superficial deposits were generaliv enconstered ot Jess than 2.0m depth aieund the

Nl I
cravelly chvs, the

cdees of the site. They wore identiled as sl o very soff cluys or

- : SR e ~pigntry el oas e
cravel component beine of wdolying bediock sogelinh artemn, os the superficmis erade

o weak weathered rockhend

7

3
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Solid Ceolagy

The anticipzied Middle Coal Measiies colid ceolngy was proved i ol of e ratary
opca-hales, cenerally o depth of 30m araund the site (e in BIES). e streta
crcountered, which were Toced by the diiller, consizied of sandsiones with mudsicane

Londs, Towards ihe enst and sonh e the site these sandstones were fowd o e

overdun by mudstone with ocensional bapds of shole and shalev coal scams,

A e shaley conl was identificd i B (e the WE of the site seor the Honeh Lase
Loundaryy el T 3w o 130w depth below croud tevel and a 0.2m thick corl seam was
Wentilicd or 37w depih in BEHI2 {2 windowless samipler borchole aleo locad in the

north-easizm arca of the aiie).
Croundwafer

Ve i .

or stribes were recanded caly tnowindowless sampler borehales BIT 1L o

Ciround
220 and BINTS ar 420m depah below existing cround-fovell The remainder of e
windinvlzss sompler barshales aod 2 of the mial pis swere recerded s dnts A dich

WILLT Sbey s pocerdsd inorotay npen-hole BTG which deied cut,oend aomadioey

waier inflow was neted in roine epenshole BH 190 A weler sovpoge »

povenssive BILZ3 o0 §.0m. The romuinder of the retaiy o

miries ore sommarised bolew in Talle 74

~a

Larcholes were yecorded as drv. The waer

Tavle 5.2 Sumnary of Grovndwaier Strites Juring Sife Invesitgaion

| Leestion Approx. Surfce Strike avel

(k) [mAOD]
1

Lcyg‘}_(:n,-\ﬂD)'

S 23 L S NP L I A

e 8097

____Bila K ,
e | 063 EREE X
Cas 7365 .0 65,65

‘ I3 = M * . . T
DA = s Abeve Dndnense Dannn ol = Nienes Pelos Grownd [ evel
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Frem the results of the inveshivauon there appemrs 1o be o large difference i osirike
water levels, however, the croundwater sinilies swere shehi and cencually died o
churing the drilling. The creundwater levels recorded during the subsequent imoitoring

are disenssed i Section 6.5,
Physical Laboratery Testiny

Mhysical Taboratory festing wes scheduied on a nuviber of disturbed saimples 1o aid
classilication of the near surlzee sorfa. The testing was underteken 1o British Soendad
MMethods, BS1377:1990 “Sails for civil enginccring purposes’, ot e UKAS sierediied

laborrieries of Gronnd Tnvesnennon & Piling Limuted. (UKAS number 1897).

The tesis cchedeled and undericken were;
18 maisture conteat deicimmaiion iess.

Hguid and plastic It deierminztion tests,

(W]

1~

neriicle size distribunon,

i~J

pariicle donsiy iosis and

I~

COIPLICUON (0718 USIing o ramner in g Gy moeid
A summary of the physicel west resulis s prosented in Appendin E

Ground Contzminatian

nined

Cheinical Tesiine: - soil semples inken from the bercholes and tnal pits weie

by a IMB encineer, who sclective]y sub-siam pkc and dispatched represemative omples
i the UKAS acercdited Inboratory Analvticel & Eavirenmental Scrvices (AES). A

total of 43 soil samples were anzlveed for the follewing suite of contaminants:

- y F e ".—--.-q o S
Arsenic, Coctivium, Choniimm, Fovevalent Chromilion, Lead, Tron, Mevoiry, Soeninm,

Zine, Copper, Nickel, Sulpnvic Goial), pll, Terel cvevide, speciared PAR (Pelvevddic
Arennuiic H)'r.";'r.‘fr.-'rf:mr,f_), PP Phenl Sulphide, Thiocvanore,  Manganese,

Thioarenate, Niiraie and Cliloricle.

Theresults, plu-:-en{cd m Apperdix B have been assessed using the Conteminaed [ end
Fxpesuie Assesement (CLEAY Aadel, published bty the Depurtiment for the
Envihomment. Food and Rinal Alfirs (DEFRA)Y and the Envireniment Aveney (EA) in

April 2002, Fhe modsl eainmeies contaminantintake and upteke from soil as o fonciion



of conlimipant concentrsbion and the porential sverace daily human expose (o soil
contemination. The model denves Soil Gudehne Values (SGV) wineh provide o mcans
of assessing chronie (long-term) risks ta human health in accordance with the stalutery
vitdimee, The SGV can also e nsed to imfomm the selection ol remediation slamlards or

larget values for individunl sites.

Stanstcal rests have beon undertaken on the chemenl esalis in which the SGV g
comparcd with she upper 93th pereentile of the mean measuied concentration (LS93) of
the contuminant. At this staee, SGVe me only available fur seven (‘unlmni|1;!:ns.;
arsenic,  cadnuium, chronmam, mercury, ackel sclenivm and lead, A0 other
coentzminants have underecne this same stetistical test, but instead hove been cimpared

o either;

e The New Deteh List (2000) as set out by the NMiusiry of Heusing, Spuiizl

Plenning and Environmentin The Netherlands, o

¢ Termer ICRCL trigeer concentrziions as 321 oot in Guidance WNaole 3583
;S - |
{27 edition) .
Poire T AT IR O oofvile fren e T nocensclimion el s 1ol

e wens ety e

ew D ech Do neteever L coneg

ol compminnnis e Seun e bh

e e the SWihdiaa sl o ID 0T, Trieeer

Whea the @3t pereentile of the dita set is lower than the SGV ar equivalent v

2, 118
ualibely that furither action would be reauired with respect 1o the risk to human keelth,

ste, the resuits ore forther aszessed on the basis of

7

However, if the Jata set fails the
provessicnzl judeement and quanitatve sk asseasmend. T hunher asesanont

ideirtines a moderete or hich risk assecined with any contzmineson, some foom of

remedintion would nermally be required.

b additicn, o furiher siciistcal teat Enewn 25 the Uhexiimum Valee Test7 s uadetalion
to determing whether the recorded concentiations of comaminants 00 within the inee
of valnes that can ke expected o be consistenliepresentative from the data wt. Duata
points hat do pet 1 within the expected distnbution of the data et aw wrmed

“euiliors” and mav be discowted as net being reprosentative of the site as ook,
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The wble helow compares the statistical results of the imvesteations swith e seleveni
cuidelines. The iest resubts hove all been assessed agninst the Tatest CLEA mid other

relevant gusdelines,
Soils Analysiy
The e is being cansidered for @ residennal develepient. Tharelore, the Chemical
results for soil hive been assessed i relation o residential with plant epislie end usce.
Thegesults are presented within Appendix Fand summarizsed in Table 5.7 helow.

Tahle 3.7

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

Residential End Usec

Delerminmt T Uniis Guidance ley ¢l CLEA Cacoits ]
Tested USY3 vValue SGV o Ly,

CArenic A3 meke | 0 22.69

Cadmium 43 [medve | 1 I R AN 1t

Chranivm - 43 LN Y

Chromenn Vi i3 (el

Cosper 23 GiF e
Merury < I '

Wiclzl 43 114271 Y3

Lead 13 R e

Scleniun 3 | U137 _ : I i

Zinc 13 | 8008 o
_Sulphids 43 iU Mo
Thisvenate 43 20 L33 | N

PAK 43 202 20,09 | Ho i
Flers 13 1 1 Mo

20007 06% 20 1o

815 Mo
_Chvenide foomiplex) 1 B No o
Crunide 1.24 Vit

Sulphur

Aoneaneie

110564 Ho

brom |
_C"}llc‘-:id: (13RE)Y |
Witrae (BREY | ]
Hotes PCLEA SOV Gusidentinl wih plant vpinke

Tetch Actinn feved
PFormuer WORCL vihues, o8 they were wathdravn 20 Deceniber 2002,
(BREYSHT = Building Rereerd Ertablizhment Speciz] Drigest |,

- Al voiucs below Laborziory Doecdoen Bimi

LSa s g2 pereentile of mzan mevaned concesiialion
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Groundwater s Leachate Analysis

Twehve snmples of feachate, prepared from somples of Made Ground, were ansdyvead Jor
a ospecific suite of contaminants in order 10 deterimine the mebility of deteminands
cncowpicred in the soils. Two croundwarer samples were also taben during e second
monitonng visit (only two standpipes contained suthcient wazer for Lesting).

The esults have Leen compaed seith “Concenranion Values™ of the “Walsr Supsly
} bt

y
(Water Quality) Regulations 20007, Where o concentranon value 1s not published winder
the 2000 Water Supply Regulations, other curdance has heen consulied. inclding ihe
1989 Water Supply Regulations, as well vs “Action Values™ vader the Dutch Gaidinee
Values. The laboratary resulis are presented in Appendix F and summarisedin Teble

3.8 below,
Tahic 5.8

Grovndwater and Leachste Anabhvais Results compared to Water Supply (Water

Quatity) Regulations (WSRY 2000 & 1989 & Duoteh Guidance

Yelterminand . Linits Guidznee tevel ClLEA Txcons S(.i\"
Fevted US95 Value or Fa,
Arseeic ] G.005 Ne 1
Boren | tHp! _ Io
Clhiemiuin | no? Lo |
o Cuonper f 001 o
lron 77

Saenesinm

Nanoeanese

Chieride

I .
1 [

Nt

i :

- Cadming “] N

) Ammemy 2
e K [




Nales: I3 rer Sopply (& ater Gualin Guidelines 2600
28%er Supply (Water Quabiy) Guidelines 1989
3 Dutch Guidance Vialue
LE93 = 051h pereentle ol imean mezsu ed concentration
* Al results below Taboratory duetechion limil

Cround Gases/Groundwater Levels

Ground was monitering of the eteliteen standpipes installed within the dill holes and
borcholes has Leen undertaken on four occasions o dete. hMonitoring continues on o
micnthly bacis in order o detepmine tronds. The stdpipes were muonitered onibe sy
o acensions by JPB with a Geotechnical Instrumenms GAZC00 infra-red eos malyser,
which measures levels of methane, corbon dioxide, carbon menoxide, oxveen, ivdiogen
sulphide and etmospherie pressure, as well as ihe Tow rte during the monitonng. The
siandpipes were menitored en the third wnd subseguent occasions by WAL with 2 G|
Landsurvevor 11, Gas Data GFE0 end GAL Visn, The reselis are witached as Appandix

(.

Borchets crowmdwaier levels hove boen monitored on nost occasions ofter gos o,

were iaken in standpipes, the bunes were ramevad and the slandpipes wers dipped with
a dipmieler to record the level of water, The water levels wre included on the gionsd gag

momtense resuits sheets wiithin Appendi G
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DISCUSSION

This report 1s wiitien on o factal basis for the prospeane purchasers 1 sterpret ihe
dati, The discussion 18 hased an the site being developed for aresidenual end-use with
parls Temaining as open space and green bello T0is for the prospective porchasers io

determine the proposed Luveut and gmund levels.

VWithin the souihem port of the site an drea yemizms sebject oo Waste Manweement
Licence. Ag patof this investication and the ongoing monitaring, information is being
compiled for the purpese ol serendering this licence. A scparate reporl will be
compiled, znd o mecting 15 proposed with the Environment Agency, for the purposz of

surrendering the Heence inthe canly part of 2004,

Site Conditians

The site currenily contains ihe disused Toundry bulldings, the demolinien of which is
proposed o o inthe early part of 2004, The buildings are proposed o be demolished
o the top of existing groend floor slabs, feaving the site evelled o existing wiound
level uis not iniended 1o re-giades (he site levels as part of thesz works, The existing
iy

croumnd levels and extznl of the main foundry buildings are shown on IPB Drowine

DSO7-LG6.

Physien]l Ground Conditions

As detailed in Sectien 3 Rode Ground deposits wore idepniied within gl ihe

exploraiory hales exeept TPTO cnd TP, 1w variable depihs between 0.20m and

Bolow existing cround feved,

The dMade Greund deposits mainly comprived foundry said, cleng with eencral foundyy
waste produced on site, which included chinker and slog. Mo siens were fund of
asbestas-comant sheets or oily wastes of ihe sort permived when the Site Licence wis

frat ssucd, Topsoil vwos recorded in TPIO townrds the east of the zite,

telow the Made Ground deposits. natnral deposits were encountered LLI‘]P:! ing clavs
er ermvelly clavs, The compeience of the clavs wes proven with SPTCPT tests wnd

found to be predominamly suff w very sl
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terbera Limit Determinations were underiakien on thice F-nmp'lr_‘s ofthe clay sods. The
‘plualici\y’ of two af the clav samples were “high” and “very high®, with Plasticiy Tndex

1esults of 30%% and 44%. The third sample. wlien from a layer in TP2 Tfrom 3.2.3 83m,

had the general appearanee of @ compact peat. TChad anexiramely high Plasticin Tndex

Al 1319 and Laquad Limivol 239%. The results of these teats are included in Appendix

[, along with o summuay craphowhich show the results 2esinstihe Atterberg Linvt A-

Line.

Compaction tesis were undeitzhen on twe samples of Made Ground, one from 31122
and a second combined sample from TP20, TP21 and TP26. The compachion tests
utifised the 2.3ke rammer ina CBR mould. The Proricle Density and Pariicle Size
Distribution were also derermined for both of these samples. The resulls of these tests
are mcluded in Appendin E.

The bedrock, comprising weathired sundstones and mudstane bands. was loveed by ihe

rotary drillers and described as compoteni.
Contamination Results
Soif Resudis

For residential end wse, ond i termis of human health ihe resulis of the “otal analysis
have been compared to the fntest CLEA cuidelines, or other appropriafe cuidone where

cutaeline fevels have not vet been produced by CLEA.

For assessment purpeses all vesults below the Taboratory detection limit zie asstmed to
have a wvolus ot the detecuen Bmit. This meaons that ereat care must be taken
interpreting e resuls, co thet over-pessinictic conchigions dre not rrened.
Reahsticallv, itis considered Mohiv Dhelyv ihat the mojerity of thove resulls reponed ns
bring ot the deectien limit ez in practice sienihicanily below the cetection Hwil,

For the “tetal” soil results, Arsenic, Chromivm, Nickel, and Cyanide were foud 10 be
cleveted when companrad to relevant vuideline values. The contuminaion waes found 1o
be distribuicd around the site, Loth of neoar curlace and af depth, predominsmly within

the Made Ground.



The SGV for Arsenic is 20 medke. and the USS3 value determimed was 22,09 moikie.
The highest reselt determined Tor Arsenie was 70 medoe iy BHITS o G3m o G.63m
depth belew exiatine ground level, within dMade Ground towards ithe Teueh Lane site
Bovndary. For the stic @s awhole, the Arsonie values exceeding the SGV wee widely

distribored both Tateraliv and wity depth.

The SGV for Clromium s 1530 mobe, and the 1592 valve datermined was 13797
miadhe. The hiehest result devermined for Chromiu was 820 mohe i BHS ol T to
2.0m depth below oround Tevel, within Made Ground materials imhe scuth of the site.
For e site as a whoeic, the Chromium valuas excesding the SGV were located swithin

the sovithern part ¢f the feundry buildings arca and the soulh of the s,
! ; p

The SGV for Nickel 1s 30 make. and ihe US95 value determined was 142,71 muke.
The hichest result determined for Nickel was 1100 mghg in TPS w 0.5m 10 0m depth
Lelow eround level, swithin Made Ground maicrizls near the southern boundary of the
site, Fer the site 25 a whole, the Nickel velues exceeding e SGV wepe widely

disiribuied both laterally and with depth.

The apprepriote cuideline (Duich Guidance Action I,';'\‘r':l) for Totd Cyemde is Imedio
and for Complex Cvanide is Smueke, The US93 value determined fer Total Cranide
was 1 20medie which exeezds the cuidance level. The USYS value determine for
Complex Cyanide is 1.14meke which dees not exceed the vuidence levels Torl
Cvenide is 1hic combination of Complex Cyantde and Tree Cyanide, although vilues for
ree cvamide were nol obteinegd it czn be asswned that e US93 velue would be
approsimately O0mefke and therelore docs pet excead the Dutch guidanee level of
tmaske. The hichest result determined for Totsl Cyinide and for Complex Cvanide

was Afmodke in BH13 at 0.30m depth helow cround level, within alade Ground

mzterials owards the Heugh Lane sitz boundary. However, for the whele ef fe siie,
the Teinl and Comples Cyanide values oxeccding the Dioteh Guidones lovel wrere

tocated around the foundry butldings,

The US93 values for Zine, Copper and Lead did net cxceed the SGV or eguivalen
vuideling levels, However soe soiples showed cleveted Tevels. These were widely

distriluted both laterally and with depth.



As previously discuseed, Tor caleulotion purpeses all resulls below the detection Lot
were viven @ value the same as the detection himit. The detecton it for fosr of the
PAH components as Tmedee and the relevant euideline (USEPA) is 06medo
Therefore, the majority of the resuits were below the detection Himit and it s posaible
that these samples are also below the cuidance values. Tt should be noted that the
relovant yimdehines are widely considercd 10 be vy stningemt inoins respet. Var
clarification on the PAH componerits, the Totl PAL USSS value does not exceed the

Dutch Guidanee value and anly two of the Tetal PAR volues exceed the SGV,
Lecehate residis

To wssess the potentiad implicatiens of any contamination vpen the enyvirensient, the
feachatitinymobiity of any contaminants present has Deen csseszed. The feacharte
tesnlis haove been compared againgt very strineent guidelines, Including the "Water
Supply Reovlations 20007,

As previonsly discussed, for cslculation purpeses all resalis belew ine dereclion himib

wore oiven g value the sans2 26 the dewection i The detection limit for e of the

PAH compononts is Q000 0mebe, and the relevant gurdance (Duich) is Q.00005

for dour of the components wnd Water Supply Reguelziions 2000 cuidinee of

0.000 me ke for the fth. Therefore, the mujority of the resulis wers bolow the
detection tinil and it s possible that these somples are 2lso below the cuidance values
It should be noted that the relevent enidelines 2re widely considered ta e verysirineont

m this respect,

Elevated lovels of Totzl PAM were olen recarded in the leachuie analvsiz, The Water
Supely Guideline 2000 thieshold for Tetal PAITis 0,000 Tmaka, which is the lsboratory

dotection limit, The US95 value for sthe leachate s 0.0007me Lo, with 2 maxigonm

vielue (deiermined 1o be an towtlior’) of 0002535 mefke. Forihe eite as aowhole he four
hichest Totel PAH walues execeding ihe relevant cuideline value were widelv

distributed both feteradly and with depih,

Ine Mickel result exceeded the SGV (Waler Supply Guidehmes ZRC0OY puidunce, bul s

wag assessod s o foutlior’, o the doin set as a whale was deteinuned w be Mo (he



0.5

The two water sinples that were taken had Sagnesium resulis of 63 amd 08 me/io,

which were higher than the Water Sepply Guideling 1989 threshold of 2 me/ty

The teg water samples also had Ammonia reseliz of 0.6 and 0.7 wefke, which were

higher than the Witer Supply Goideline 2600 thieshold of 0.5 mgde,

e cenclugion o be diavon from the leachaie testing 1s that the notentiad contsninagts

m the Mude Grond deposits en ihis gite have only very fow water-solubility.
Groundwater

Monitoring of sndpipes nstetled inoeighteen of e pwenty cieht borchules has
recorded “stending water” 2t depilis of between 1.2m and 7.2m below existing ground
feael. In view of the farce vonztion of grovnd levels across the site, expessing
crevndwater fevels nrelation 1o the depih bedow cround may be misleading ead Tence
consideration of crourdwater levels in rerms of MAOD is il

The shaliowes groandwaler was enconniered o B2, owaids the nend of (e «ite o
1.2m below the surfece. When cxpressod i terms of mACD the grousdwar levels
were lower towards the south ol the siter A sommory of the grovadweerer levels i dopth
Lelow existing ground levels and mAQCD of the menitored barcheles is provided fn

Tuble 6.3 below,



6.6

Location B Sh:ﬂ'lﬂ\\\‘m Reading (mbel) Shaltowest Rcadinggm;;gm_j
BES B dry to 2.75m | baowdhres
s diy 10 5.45m L below 6832
IS N dey fo 2.44m ~ below (4.82 -
B3O L dry lo442m below 66.17 w
BiNnz 1.2 76,42
BIH16 drv 1o 10.0m belaw 61.9
BH17 325 67.59
BillS 24 7438
319 .13 76.3
BIt20 511 67.73
RH21 43 | 70.16
H22 7.42 6521 {
BH23 745 646.20
CooBHaM | dwwsedm | 6937
BH23 AL 71.77
BH26 | 7 4 - 66.74
AH2T dytodsom | below: 6317
D128 l drv 1o 4.50m betow 66.15

el - mees bolow enisiios ercund les el

A - mwres Above Ordasize Dangn,

CGround Gases

Ground gas monitoring baos bheen underiaken in eichtecn standpipzs installed cuing the
investioation. Monitering hus beon undenieken on fowr pecasions to date, the wielis are

includad withim Apnendix (.
Fi

hethane has bean recorded in cicht ol the insialfctions, with a maximum concentiation
BII27 g8

within the sowthem licenced ares, 2t o Jocztion not propesed ot this stoge Tor haesing

of 0.3% by velume recorded 10 BH27 en the thivd ol the menitoring visits.

development. The seven other installations witly positive eadmgs 1ecorded wathane
Q.ni}f on e ﬁ{‘st \'if.ir__ atoa nm_\*fnmm cunttil!r:ifft’:ﬂ cjni- U.?’,’-'ﬂ b}-' \'O]UHIL’: and h.’i&'(_’
recorded no methase subsequenty, The ethier tea installations mentored did rotrecaord

any mcthane diving the menitering period.



Curbon diovide was recorded inotwelve of 1he instalfations ot slighty tlevaied
concentrntions {obove V3% volume) The masinmm measured carbon diosde wos

3.3%% volume within DIT7 on the third monitering visite BHT7 35 within the castern

part of the site currently zoned ns green helt.

Fevels of oxyeen romuined  geperely high ond near do normal stmespheric
cancenttations during the monitoing period. A drop in oxvien conesntyasion was
tvpically noted in asseciation with an incresse inthe cabon dioxide Jevel. The oxveen
content was particularly depleied in three of the holes in the southern ficenced pant of

the sitz, with a Nit reading recorded in B1327 on the second moenitoring visil,

Carbon Morovide was reeerded al 2 maximum Jevel of 3 ppim {paris per milhen) in
B2 on the first monitoring visit, The levels of caibon monoxide detected have been
21 consistamly low Jovel during the monitoring penod, and shouvld have no inflicnce on
the proposed development.

WNo hvdraen sulphide wis detecied in any of ithe ctdpipes on any of the winiiening

b)

VigiLs,

Nons of the haleg have recorded sienthennt tlow 1oes cither out or in opy of jhe

maonitering occasiens. That weuld be consistent with no sgiive generation o andfill

108,

i



n
Sunior Geotechnieal Envineer

GENERAL

Whilst confident in the ndimes of aur report we are unahle 10 give an assurance hat they
will b aceepted by other suthoritics without question. We therefore advise that where
sppropriate our report and ssseciated mztiers are sobmived 1o approving bodics and
dpproval obteimed or songht belore detatted destgn, site works or other nrevacable sction

1s emborked upon.

The copclusions reeched e divectly relzted 1o the infermanon avalabile. Such

conclusions may change in the Beht of mare datz or information becomm available. The
tecommendations contained i ihis report do net constituie any form of specification for

the undertaking of the works requined.

W trust that this report Tulfils your present requirements, but il there is any maner, shou

which vou require elaberation. do not hesitate to contaet e undersigned

Simon Weatharley BEng FGS Colin Knipe BSc CEng CGeol
<

cnier Fartner
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APPENDIX A

Windowless Sninpler Berchole Logas,
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APPENDIX ]

Coal Authority Mining Report
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Oroeund movement frem the abeve 1:1.-::‘:ic-n~:d past coal workines shionld by now have cenmed.

In addition you may wish to know that the properiv is i an aren where coalis belioved wexist tor clest 1w ihe sl
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FMethodology for the Screening of Soils in Terms of the Risk to Human Health
(Including the JPA Mathodology for Caleulaling Tizr 1 Screening Values)

The legislative framawork for e regulation of conlaminztad land 15 cenlaingd in Part
HA  of the Environmental Frotection Act 1920, which was implemented in the
Conlaminalad Land (Sngland) Regulaticons 2000, This legiglatien allows for ihs
identiicaticn and remedialion of land where contaminziion is causing unaccepiable
nsks 1o human health or ihe wider environment The basis of the UK contaminatad
tand policy is the “Sudable for Use’ approach, which slates that land should be uiiabie
for its current use and made suilabie {or any new use as afiicial parmission (hrough
the planning processyis given for that usa.

Under Part 1A of the Envirenmentz! Proteclion 26t 1580 contaminated land is defined
z2s tang where significant harm is baing caused o7 there 15 a significant possidiity cf
such harm baing caused or where nolinticn of conliofies waiers 15 baing, or s ke i-r lo
be caused. For significant harm to occur, a pollutenl knkage must sxist e thers rusl
be 2 conlaminaiion souvrcs, a relevan 1s Cl:pl of and a pauslblc migraticn pathway by
which the contaminanl can cause signilicant herm 1o thes recepler,

As par of the regulatary framewark g atiove, the W Government publiched,
on G4t arch 2062, the (‘o'““- nawed Land Expezure Asszsoment mods!l (CLEA),

This presents Sail Guidelng Va viiich are "generic” values Tor zssessing the risks
ic human healih rom clvenic avpct‘ wre o comamingied sobis. Tha Sall Guidzline
Vatues reprasent intervenion values' ahove which the levels of soil coniaminziian
repressnl an unaccepizliz nok io ihe haahth of sile-users such thal futher mvesioation
anclor ramediation is renuired. The Soil Guedeline Values ars not inlendzd (o reprzsent
Finding standaros or staluiory ohjecives.

.
[
= L
191
1]
—~
n
(h
’L‘.

Tha Soil Guidaline Values have peen derived bazring ir mind parliculer preposed land
uses. Curenty, three typ standard’ 1and usa have been consmerej, namely
residentiaz!; (—!Iolmcntc and commercisl [ indusirizl. For 2ach slandard lzng use there
are 2 numner of dilizient exposure routes which may or may not ba aclive depencing
unt the site-specific scanario. The Soil Guidetine Valuas genaratly uhill Ef‘ in thie rer or!
(unless cihenvise specifizally slated) represent worst case exposure scenarics w uh
exposure rovles aclive for residsnbizl vith plant vpiake.

Currently, Sci! Guideling Vzlues have only Dzen prepared ior arsenic, cadmiuam,
chromium, ino-‘ganjc mercury, nickzs), sslenivm, lead, toluene and elhyibonzene. The
Son Guidsline Velues have replacad the tricger conceniralions formelly prazcised by
ICRCL decumant 5983, which has been withdrawn in tha absence of axisiing United
Kinodom guidelnes or Crrlaln coniaminanis (e where UK Sail Guidsling Velues hava
not Leen putlished), Jovnes Pire & Associales have calculated of Tizr 1 scresning
valugs for various contaminants, currenlly utilising varsion 5 dated Seplember 2005

Tihe methadology emploved lo calculate these vaues is as icllows:

Yihere avalleble, United Fingdom bLazed loxicologiczl dala, presenied in tha
approprigle Environment Agenry CLP TOX series of reports has been used. \when
new TOX repoits arg issued, the Tisr 1 veives are updaled accordingly.

However, wirere o TOX renoit is not available, ieference has again been made 1o the
Risk Asscssmenl information  System  (RAIS) daiebase (hlipfirais.omloov) for

Wombwel Founmy ch h Lane, Wombwell Consclidated Geo-Environmentzl
Investigation Report
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toxizelegical information, with the erceplion of banded TRH vihere reference is made to
the Total Petreleum Hydrecarben Criteria Woirking Group (TFHCWG) documents,
which comtam bolh (oncological ixfermation and physio-chemical properlies. These
documents are ulitised for "threshold” (e, non-carcinogenic) centaminanis orly, with
the toxicological dala adjusted for average UK Lodyweight (70kg). This erercise
Ocinarates a Tolerable Daily intoke (TD).

It is noted that the Cnvirenment Agency pullication #5-080/TR3 (The UK Appreach for
Evaluating Human Health Risks from Pelroleum Hydracarbons in Scils), identifies three
Caibon bands at the "heavy” end of the spzcirum, vhich veuld be charactensed by
tnimetile highly wnreaclive compounds. However, since no ioxicological dals existe
currently for these additionzl bands, Joynzs Fike & Associates hava continued lo ulilise
the data conlained within the TPHCWG pubtications unil such time that new data is
feleased.

To modsl the Tier 1 velues, JPA heve usad a2 vansly of approprizle software models
nctucding SHIFFLR, CLEA 2062 and RISC 4.0 The CLEA 2002 coftwarz has bheen
uiilised lo model benzo {2) pyrene since his is an onwinal contaminant vathin ihe moede!
anu is ako noled to be a nen votalile cempeound. The SHIFFER model (LGMGT) has
bezan used for non-organic contaminants, whilst the RISC 4.0 mods) has bzen ulilised
lor the remzining crganic contaminants. RISC 4.0 uses ihe Johnson & Eitinger model
with respect 1o the velslilisation of cempounds {rony soil.

The default parametzrs zre accepiad when running ihe modsiat 2 Tier 1 2
the st conservetye moda! excepl that the SCI s calcul '

fond ' ] L L P N F b r - - il A~ ye - - o~ ‘e
caiusied o 1.0% to 5% {io pe inime vath ine SOM vzlees wiilizzd i the recently
T
,

piablished

clusnz GV repa).
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Radon {RP/1) Report - Standard
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Sectieon 1: Location and extent of report area

Area cenlred al: 430032 ,402342
Radius of site area: 200 mclies
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sutomztically genzizied bufler zene. The requiremenl lor radon proteciive meesures
indiczled in Seclion 2 is based on a geoiogicz] essessment of the Telzl Seamch Ares,
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Date: 16 Jancary 2005 Peye 2
LCS APLLGIS \ersion 20 Bepet WorGIR_GANET
@ HERC, 2006. 2l rights rescerved.
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Section 2: Requirement far radon proleclive measures
Thea delerminslion below [ollows the two siages descnbed in BR211 Radon: Guitance o
prolective measures for new dwellings (1900 editon), which also provides guidance on what

lo deal thesesull indiczles ihal proteciive measures z1e required.

Stace 1
Stage 1 {fnnex A) ol the BR211 {1685) procedure indicales thal the minimum leve! of

proleclion lor the report area is MO radon pralective measures.

Slage 2

The Stzge 2 geclogical assessment carried oul dor this reporl indiczizs BASIC 1adon
profeciive mesasures are required for the seport ziea. This assesement was derived
avlomalicelly frem ithe EGS Radon Proteciive Measures GIS {AFM-GIS) from 1:280,000
scele digilel dzla. Resulis of the geological szerch are describzd in Seciien 3, and mers detzil

on the asszesment precedure is outlined in Saclion 4,

resull
The ER21t (12092) two-slage precedure indiczles that BASIC picleclive mzasuiss ap
reguired lor the site. This is the highar of the two levels of proleciion indicated by Sieget and

Stags 2.

The BGSis netl able to provide advice on the technical specifications of ‘bacic' r ng ol :aden
protecltive mezawres. This infonmnation is detailed in BRE Report 3R211 (Raden: Srotadive
measures for new dwellings which mzy be purchased irom brebookshep.com. BR214
ciiers quidince on the technical solulions thal are required {0 salisly Building Regulations
requirements. Summary cuidance is availzblz on the veb 21

wapvewwbre.covkiradon/iclact. himlt

If youi reguire Turther information or guidance, you should centact your local zuthosty butding
contral offcer or gpproved inspzctor
Conlact 020 7544 3745 or Emeil: pariscdoh br @codpm.gsigev.uk for zdvice on the

interpretation of guidance contzined in ERE Report BR211.

Giate: 16 Janupy 2008 Feer: 3
GOS8 RPM-GIS Verzion 2.0 Report Mot AGR_G270 A
M NERC, 2005 41 righ's reserved.
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Section 3: Geological units within the search area

Below is alisling, 1if avabable, of the poszilie cormbinations ol Badrock {Solid) Geclogy unis
and overying Supedicial (D) Geology units within the lolal search aiea darived

automaticslly by Ihe RPR-GIS.

These hove heen denvad (g indicalad) fron searches of eniern
2) Combined 1:250,000 Bedrock {Solid) and 1:625,000 Superficial (Dnit) geology mzps
b} 1:50,000 Bedrock (Sohd), Supericial (Dhill) and Artificial gerology meps

1:250,000 data

t. MIDDLE COAL MEASURES (FORKMATICHNSANDSTONE S0C0); Mo drift
2. MIDDLE COAL MEASURES (FORMATIOMNHARGILLACEOUS ROCKS,
UNDIFFERENTIATED); No driit

Date: 16 Sneony 2006 Paged
FGS REWSGIS Vesion 2.0 Biepea HNor (GR_OZO01t
OHERC, 2008, Alichis 1csorved,
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Section 4: Delermining the level of radon protection.

(B3R 2171 (1999) cels out a Lwo-stage procedure 1o help detenning ihe level of radon prolection

required in new dwellings and exlensions.

In Slage 1 of the procedure, the 5 ki grid square raden polentizl maps (Annex A,
BR211,1858) praduced by the Netionad Radiclogical Pioleciion Board (WRPE) &1 wed i
make the primary determinztion ol ihe level of raden prolection needed. The NREFB maps zie
based onthe average estimaied proporion of homes excezding lhe radon Aclion Level o each

5 km squzre of the Crdrance Sunvey Mational Grid.

In Stage 2, a second series of maps produced by the BGS (Annex B, 8R211,1899) is uz2d lo
decide whellher il is necessary 1o consider npgrading the requirsment ior prelecion indicats

by Slage 1. This procedure has the cbjsclive of aveiding cases of underpratection ihatmighl
cccur hadihe guidance depended solely on the average radon lavel in the 5 km arid square
indicaled by the NBFB maps. The BGS meps in Annex B (ER211, 188%8) show those 5
crid squaes thel 2re undeilain, compleiely cr in par, by geclogical units thal require sither

Basic or full pretzciion to e mziglled In new dwelings.

A geclogical assessment may nzed o be canied out where the site lzlls within & shadedand
square cnthz BG5S mepin ~nnex 8 of BR211 (1€92). The geclogics!l assessment chacls
whether asila is on ot cloge to 2 geological unit which potenizlly 2xceeds the zoicn izvels ior
either basic or luil raden pretection. Congidaration must te given o instzlling basic or [ul
radon prefection if the geolegicsl essessment shows that this is indicated. if a site falls wikin
cne of the shaded squares, it dozs nol nacessanly mean that # must have radon profecioen,
This is beczuse some of the grid squares contain bed rocks and unconscelidatzd (crilt)
deposits vith lower radon polentizl than the marimuem levels shovwn en the § km grid mers in
Annex B (BRZ211, 1299).
fn many czees the geciogical raden petential vaties considerabkly wihin a grid square. Incihe
cases, only a very smali area (sometimes only 2 fevwr hundied sguaie misires) withv a radon
potzntial exceeding the thresheolds feor basic or [ull preteciion occurs within the shadec gnid
squara. The level of piotecticn that might be reguited is thus siie specilic, and can be
detenmined by reference lo the relevant radon potential map in SR211 (102¢€) [ollowed Lya
sologicalassessiment of the sile

(Flzase nole, ihe NRPE is now the Radigtien Protection Division of ihe Health Prakction

~gency)

Date: 16 Januvas 2006 Pagr &
Foepon Nod AGARA_NAT0TL T

LGGS BPA-GISVersion 20 e
O NERC, 2005, M ights recerved,
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The geclogical assessment in his report is produced by the BGS Radaon Proleclive Measures
Geographical Infermation Syzlem (BFLK GIS), which has been develaped (o provide Slege 2
Geological Assessments (RFPI Site Pepers). The assessmenl is derived from a geologically
Lased interprelalion of radon measwements in dwellings which vere provided lo the BEGS by the
NREFB withoul prejudicing conhdeniiaiily ungdenzkings to heuseholders and the Departimenl of
e Environment, Food and Rurel Allsirs (DEFRA). The rehicbilly of a geological radon pazniizl
assessment is approximately propenticnal 1o the number of raden measurements availabla and

Ihe scale of he geclogical maps.

The RPM GIS currently comprises 1:250,000 scale dzla with more detziled information jar
twenly 1:50,000 scale geclogical map shests covering the most radon-pronre pans of

Derbyshire, Northamplonshire, Hoitinghamehire, Leicestershire, Lincoinshire, Oxfordshie,
Shropshire, Somerset and Yorkshite. The BFIA-GIS is being upgraded to 1:50.000 scalzz

H

new digital maps beceme aveailzlie through the 2G5 RICKarGB pregramme.

The

with 1:50.000 =cale data and 5C0m in areas with 1:250,C00 sczis data. This is o allow lor

(6]

garch zrga (cirgle or reciang'e) for @ cite 15 incrsased Ly a buifer zone of 80 m inzress
potential ingccuracies in the pesitien of the gaclogical boundaries. In many cases & nunber ol
combinztions of bad 1ock and diifl with dillering geelegical radon poientials vl oocur within

oiel search arez. Following the precautionzry principls, the reguirement lor procciive

)

the
measures is derived from the highest geciogicel raden petentizl encountered within the {ole

seéarch area.

Cale: 16 Januery 2006 Pens, §
OGS BRPN.GIS Verssion 20 Fepod Ho JGR_OZ7071_1
O NERC, 2005, 1 tinhis 1esprved.
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Section 5: Follow-up Delailed Radon Proteclive Measures sile report

For nost parls of the UK, a bigher resclution assessment ¢l raden prolective mezsures

requirements can also be provided by BGS. This will cemprise:

I Assessment by a qualilizd groleoist of the relevant 10,000, 110,560 or 1:20,000
scale geological map(s) covering the total seaich area lrom BGS aichives.
i, ddentitication of ihe level of radon protective measures indiczied lor all geclogical

urls encountered within the sile and ihe immedialgly surrounding area.

The bzsic charge lor & Balaled Radon Piclective Measuics Report is €210 (incl. VAT &
Delivery). Repons for very largs or geclogically complex €ites may, however, havelo be
supplementzd wilh additienzl chargs - in such cases. enguiry sisil will confirm tha charge

with the cliznt belore proceeding.

The Radenioliove-up iepons can bz ordered Hrom:-

Caclogcel £

nGuiries, Britich Ceolagiczl Survey, Keyworh, Hotingham HNE12 366G Tel: 01123223152,

A

-meil geoheinE bos eyt AR on saitity 15 availztle on iha 265

g LT rg

Saction g Wheatisraden ?

Radon is & naturally cceurdng radicactive gas, which is produced by the rzdicaclive dezy of
raciium vhich, in turn, is deaved frem the radioactive decay of uranivm, Uranium is leand in

smell quznlities in all 2ols and rocks, zihough the ameent veries lrom place to placa. Radon
released loin rocks and soils is quickly diluted in the zlmosphere. Ceacentralions in thecpen
air are nomzly very low and do net piesent a hazard Radon that entzis poorly verilzlzd
encleszed spaces such es coms basemsnls, buldings, caves, minas, and lunnsls may reach high
cencentraions in seme ciricuimstances. Tha construction method and degres of veriilzim will

Iy

m

influence adon lavels in individual buildings. A person's exposure o 1adon wiil also v

according s how padiculer buildings and spaces are uesd.

Inhalation of ihe radicacive decay products of redon ges increases the chance of devieping
lung cancen, if individuals are exposad {o high concentralicns lor Sigailican! paricds of time thaie
may be cavse for concem. In orger io limil the risk o individuz!s, the Covermimenl has aiepled
an Actien Level for rzdon in hemes of 200 becguerels per cubic meliz (Bg 7). Tha Govamment
advises householders thal, where the ragon level exceeds tha Action Level, measuies shodd be

laken 10 reduce Ihe concentiglion,

Pz 7

Date: 16 Jznuay 2005
feport o JGR_030 T

LGS RPEMCIS Versien 2.0
G HERC, 2005. Ll rights reserved.
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sSection 7: Radon in workplaces

The lonising Radialion Regulations, 1928, require employers (o take action when raden is
present ahove @ delined level in the werkplace. Advice may be olained hom your fecal Healh
and Szfely Executive Area Oflice or Ihe Envirgiimenlal Hezllh Depanment of your local cushority,

The BRE publishes a guide (BR253): Radon in the wotkplace.

BRE publicaticns mzay be obizined from The BRE Bockshiop, | H S Technical Indaxes Lid,,
Willoughby Road, Bracknall, Berkshire EG12 8DW. Tel: 01344 204207, Fax: 01341 714420,

website: www brebockshop.com

Secticn 8: Raden in existing dwellings
Usetulinlormeation is given in the loliowing free publications which can be oblained by wiiting ta:
Radon Sludies, Rediation Proteciion Divsion, Healih Prolection Agency, Chilton, Dideal,

Cxiordshire OX 11 CRO

Raden- Yeou Can Test for it

Badon - A Guide {or Homebuysis and Sellers

Hadon - A Guide to Aeducing Levels in Your Home

Infermztion in the booklets is glso availalble on the DEFRA website et

hito: e da e aov.oklenvironmeant sdea civitvlizZen index  him

Heusehclders are recommendzd lo feliow advice in Radon - 2 houscholder's guide,
cullines simpla sclutions for dezling with the raden preblem 'G;}Eﬁdir‘.g cnwhether ornol ths
homea has been testad lor redon. Inradon zfiecied bomes, \he prebtem of radeon can vsusliybe

tackled with simple, ellective and relalively inexpensive measwres. Thase measures a2
comperablain cosl 1o work such 2s damp-prooiing end limber beatment. You can gel pracics
advice aboul construction work 1o reduce radan levels rom the Building Contrel Gificer at yveur
locel council.

Advice gbout raden, its heehh risks and details of how to order tha radon lesl may ba
oirtzined hom the Radon Freephone on 0800 614520 cr Tel: 01235 B22G22, websile:

wevewy oz ora.wk or by witing to Badon Siudies al the Health Protection Agency, address zbove,

Biler 18 Janusry 20085 Mege 8
BGS RFM.GIS Verson 20 Aepont Mo sGR_OATO0 2
O KERC, 2096, LI rights reserved.
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Section 9: Terms & Conditions

GCeneral

This 1epoiis suprlied in sccoidance with the Geoflepens Tonns & Conditions availzbie ontha BGS websile &

et b ag nbpeoenmis snd also available fium the GGS Conbad Enguitics Desk al the below addres s,

Imporiant noles about this repon

. The data, infimation and relaled reconds cupplicd in this wepoit by BGS can only be indicaiiva and ghedd not
A as a =subsitote lor Lpecialicl intergselanions, prolessionzt advice and’or detinlad Shie investii
You musl seck professionz! advice belore making lechnicel merpietziions on e basis ol he aitaizls
provicsd.

. Geoloaica! cheanvzlions snd inlerpielalions me made zocoding 1o e prevailing understanding of the =
e time. The quelily ol such ohsersaiions znd injespelabons mey be alecisd by ihe pvEilzbobly of nes
subisequent advances in knowlzdee, impieved malhods of inizrmcelstion, and bsiler aocess o
oz glions.

. Paw data may have 5sen lransenbad hom anzlogue 1o dignel lormat, or may hava been zequired by mizns ¢f
eutomzied measunng 1echniques. Althouth such procesces are subjecied 10 Gualily conliol (0 enswe labily
whare possible, same 1aw dala inzy have been preceesed vwiihoel humean indervenhon and may in conseienca
contain undetesied criors,

. Detzil, which is clea:ly dehined and accwelely depicied on larpe-scale maps, mey be 08l when o
mins ate derived rom them.

- Althgugh samples end 16ccrds zee meinizinsd with &l reasonzble care, thee may Te seme dalenciationn the
ionQ tem,

. The Mmoo appIOpaEle 1eChniguas 108 copying Cliginad records £ ured, Lulihers mey La some lose of Gl zad
cimensiong) distonion when sucn 1ecctds are copied.
. Da a m.y be compiled fom the disnatsle sources of infgnmalion al EGS's dis
o BGE by third panies, end may not oiicinglly have been sulject 1o eny \'e '..uu ica ar cibar
p:CQ =S80,

slztad records, which have been concled 1o BG 8. have néen prodluced |
purpese, and thal may zifect the r':e And coampizierzcs of the data recorGed end any
he a2 of the Maatmzietizl My ender fun

nzlyeg end purpese ol ¢ cafiection !
apphicaliong/uses. You must verily the su Ty cl the maierizl lor you n'mnC*:‘:i CUsECE.

g Cala, mivaiion énd o

£

. Ii a I:DEﬁ or 0‘..‘1 r c‘u' uiis clodured et ,ou on '1‘9 hagis (-’. b3 ycu I‘.a\-'= pic ~ln-*..‘ 0 DC‘". oL our o gita
. The japagizphy shosn on epy mep aua0e | he lzieet OS mepping end is nos neccsaanty U
535 that veed in the original compilatmn ol i reciogice! miap, r.‘-_f"d to which iba goologiczl
availabls 21 1hal fime was inled,
Copyright:

Cepyrighl in maicrizis derived from ihe Eritish Gealogical Survdy's wonk, is cwned by the MNaturgl Envidamzn
Mesezich Council (MNERC) eng! ¢ tha nonty thal commissionnd tha work, You mgy NSl Copy of adil this
publicalion, o provide 119 a third pany, withut el obizining HERC's peenicsion, but if \,‘0': zrs 2
providing advice 10 your own chent you mzy meomporsie i unaltésd nlo your tepon without funher peineein
Frovidad you give a2 fulf acknowicdgament ol the source. Fleaze contzcl the BEGS Intelleciual Fropenty Pm‘-'t
Ilanager, Enish Geological Sunvay, Yingelsy Cunbam Cenire, Reywonh, Hetnaham NGI2 SCGG. Tetephont CHS
26 3100.

B MNERC 2005 Al tighis resened,

teport issued by: BGS Enguiries Service
fFer further information, plezse conliacl

EGS Centrzl Enquities Desk ) :
Britizh Gac'taical Survey C
Kingsley Dunhzam Centiz
Keywarth
Hohingham
G2 5G6
T2 011583265123
Far: O1i5 Q365276

£nait gnouines 3 ea og vk

Dizte: 16 January (006
EGS RELLGIS Version 20 Fupint Mo JGA_G
@ WERC, 2006, Lliighls reserved,
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NHBC Servires
NHBC House, Davy Avenue, Knowlhill, Milton Keynes, Bucks MKS BFp
Tel: 0B70 241 4302 Fax: Q870 241 4759 www.Nhbcbuilder.co.uk

Ben Bailey Homes t1d e ./ O Ref. ENGPROJ/121299

Elizabeth House - T NS Ret:

Cliff Street e - " Date 9th March 2006
MeXbOFOUgh ) '.E'll."_.:‘:,.::--;'.'-‘__; - r_—_'_-—iﬂlt);i—:ﬁl:—-.:}-ql_‘“"———m“
South Yorkshire, S64 9HD LU f’ e - s

Dear Sirs

Site address: Wambwell Foundry Hough Lane Wombwell 373 0 DES ()

Site ref. no: ‘-IQF’

Builder : Ben Bailey Homes Ltd Fiie:
Thank you for the fallowing information received in refation to your applicaion for Buildmaks:
Warranty on this project:

* Joynes Pike Associates letter dated 15 February 2006
* site investigation report

NHBC Engineering have assessed these documents against the requiremenis of our Standards
and the additional information shown in the table below will be required to enable us to
complete our appraisal of the site.

In view of the above, we confirm that conditions have been applied to the project and those
identified as RED wiil prevent NHBC from finalling properties thereby delaying the
availability of morigage funds in aceorgance with the Council of Mortgage Lenders {CML) rules.
NHBC Engingering have sei the conditions listed in the table below which identify the
outstanding information required in relation {o land quality {contamination) and/or warranty
(foundation/slruciural) issues related 1o the sile.

. Please nofe thai where NHBC is aware of contamination issues on site, a copy of the planning
~ condilions and your correspondence with the local Environmental Health Officer and/or
Environment Agency detailing ycur nroposals te manage conlamination will be required. You
will be aware thal Approved Document G requires the discovery of possible contamination to be
reported to the local Environmental Health Officer.

We would be gratelul for your continued assistance in ensuring that all requested information is
sent in good time and before construction to allow sulficient time for the necessary
assessment and clearance of conditions that would prevent the finalling of properties and issyue
of the Buildmark Warranty cover note.

Cofoey 7o |
"7;,-1,| (e ferr” (‘\»ﬂﬂ)

/ o/l/ ot

HHAC Services Limited Reqistereg Me, 067702 Registered ptfice: Buildmark House, Chilleyn Ayrnue, Amersham, Butks HPg SAR INVESTOR N PEOILE


http://www,nhbcbui1der.co,uk

To help us to keep our response times 1o a minimum please quote our Engineering Project
reference ENGPROJI121299 in all correspondence 1o enable faster processing of your

submissions.
We look forward to receiving your prompt response.

Yours faithfully

P ISV \ O 13
.- D Travis
._" Senior Engineer

Direct line number: 01756 795819
Fax number: 0870 241 3889

Copies to:  -B Maffatt -Building Inspector



o

7 Copy of the Local Authority's or Contaminated Y Alf
Land Officer's correspondence required
confirming acceptance of remediation

proposals
NHBC Engineer: 0 Travis
Direct line Number: 01756 795819

Engineering Project No: ENGPROJ/121299
NHBC Building Inspector: B Mofiatt

Note: These condilions represent those set by NHBC Engineering in refation to land quality and warranty issues.
Where NHBC are providing Building Control please make reference to your Technical Approval notification sent

by NHBC Building Control te establish whether further conditions apply.



