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1.0 INTRODUCTION

1.1 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.

1.2 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:
DRSJRMBJ232095.20051540 and Johnson Poole and Bloomer, a copy of
which is enclosed as Appendix B.

1.3 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. .<

1.4 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 detailerlir.l
this Specification. It is anticipated that Joynes Pike & Associates Limitec;
will be dppointed as the Supervisillg Engineer.

1.5 This Speciiic3tion hCls been prepared for the purposes of remediation of
contarniniltion at Hough Lane, Wombwell site as well as advising on the
g80technic:al issues on site. Acceptance criteria have been specifiGd for
'J<'\lid8tiontesting and the quality of any imported soils brought to the site.
TiicNorks wi:! iOiciude;

':

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

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

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 capillary 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 rneasures within foundation design of
properties;

• Provision of capping within garden areas; and the validation of various
stages 0f the works.
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1.6 This Specification should be submitted to Barnsley Metropolitan Borough
Council and the NHBC for approval prior to any irrevocable actions and
prior to adopting the Specification on site.

;
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2.0 THE SITE

2.1 Location and Access

2.1.1 The site is approximately 6.5 hectares in area and is located off Hough
Lane, south west of Wombwell town centre at NationE,1Grid Reference SE
3898 0237 as shown on the site location plan, drawing no. 232095/01.

2.1.2 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 A9195 Dearne Valley Parkway.

2.2 Site Description

2.2.1 The site is bound to thG north by Hough Lane beyond which is an existing
Ben Bailey Homes Limited development and a community centre. To thE:
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.

2.2.2 The sitE:Sjel:eraiiy slopes away from Hough Lane to the south west and-.the
site is curr,"ntly terraced from the northern IX1undary to the sO;ithem
oOlJrtdary.

2.2.3 There is oni; remaining building on the site associated with the ele8~ncsLlb-
station. HiJrdstanding is present at the surface across approx;nratel", ralf of
the site associated with the former foundry.

2.2.4 The locatio,,5 of live services on the site are known and the electl it:.supply
is currently live on the northern half of the site .

.'2.2.5 Numerous mature/semi-mature trees iJre situated on ann around ~hesite as
shown on our site plan drawing 232095/03.

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

2.3 Site History

2.3.1 The historical maps for the area have been reviewed and the pertinent
points are summarised in the table below. It is not the intention to give a
detailed history of the site and its surroundings, as Ihis has been supplied
within out previous report for Ihe site.

1810412006
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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

2.3.2 In summary the northern half of the site has previously been used as a
foundry. Part of the southern area has previously been used as a licensed
landfill for the foundry.

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

2.4 Geology, Hydrogeology and Hydrology

2.4.1 We have inspected the 1:50,000 Geological Survey Sheet 87 'Barnsley'
together with the Geological Survey memoir.

2.4.2 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 to 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 underlying bedrock.

2.4.3 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.

2.4.4 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
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aquifer indicates that is unlikely to be used as a major source of potable
water.

2.4.5 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.

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

2.5 Environmental Considerations

2.5.1 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).

• Landfills - 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.

2.6 Proposed Development

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

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

2.7 Regulatory Consultation

2.7.1 Our Consolidated Geo-Environmental Assessment Report ref:
DRS/RMB/232095.20051540 dated 02nd 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.
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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:

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

asbestos.
o Spillage and leakage of oil/diesel or chemicals from the

tanks/drums on site.
o Maintenance of equipment and vehicles on site.
o Substation on site which may give rise to contamination.

3.2 Receptors oI Contamination and Migration Pathways

3.2.1 Receptors are defined as human or non-human organisms that have the
potential to experience adverse effects from direct or indirect exposure to
contami:1ated media. Migration pathways are defined as the COUfi:.P.:8

chemical takes from a source to an exposed organism or receptor. Th(',
exposure pathway can be direct (i.e. stays within the same exposurE media)
or indirect transport, from one media to another.

3.2.2 The following potential human and environmental receptors have been
iclentified on the site for the redevelopment of domestic house~; cmd
gardens.

• Future end users (residents);
• Plants and vegetables grown in garden areas;
• Occupants of neighbouring residential properties;
o Site construction and maintenance workers;
• Building materials.

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

o 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;
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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 vegetables-
Some contaminants may be toX'ICto 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 outsolLJule
contaminants resulting in groundwater pollution;

• Migration of Ground Gas-
Depending or; the permeability of the ground comHions and any other man
made voids, groLlnd gases can potentially migrate laterally or V.:'rtic81Iy
where it may enter and accumulate in unprotected buikllngs;

• Aggressive Attack-
Some building materials can be damaged by direct contact with aggressi've
ground conditions, for example sulphate attack on concrete and
hydrocarbon attack on plastics.

3.3 Source-Pathway-Receptor Relationships

3,3.1 For the intended use of the site for domestic housing with gardens, the
fo!lowing potential Source-Pathway-Receptor relationships have been
identified:-,

~YR~.~ ___ ..~·_· =:J..PATHWAY . RECEPTORS RISK
.

Contaminated Soil Ingestion, Dermal Future resident Low
Contact, Inhalation construction

..- workers
~cc-·-._-----_._---

Contaminated Soil Root uptake & Plants, vegetables Medium
Subsequent Inoestion & residents

Contaminated Soil Leachinq Groundwater Low
Contaminated Soil Aaoressive attack Buildinq materials Low

Future site users
..

Ground Gas Lateral & vertical Medium
(Carbon Dioxide and Radon) migration Neighbouring

occupants .__ ..

Former drums/tanks, Leakage Soil and Medium
machinery maintenance --(..groundwater .
Contaminated Aggressive attack Building Materials LowlGroundw~ter/Leachol", I

_~____________------L... , ..-----J
-_._ ..__ ._---~--_ ....__ ._-
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2.3.2 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 model and drawing 232095/06 showing a
remediated version.

4.0 RESULTS OF THE INVESTIGATION

4.1 General

4.11 The ground conditions encountered during the two site investigations by
Johnson Poole and Bloomer 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 asbestos fragments within thc
infilL

4.2 Ground Conditions

4.2.1 The JPB report indicates a range in thickness of MADE GROUND tobf'
j)redominantly less than 4.001 beneath the former :Ou;Ljingsand greater than
4.001 where the former landfill is. A copy of the ieport is includ8[~ \/I!ithin
JPA Consolid8ted report n Appendix B.

4.2.2 The ground conditions encountered by JPA beneath the site was
piedominantiy very similar to that previously encountered and reported
within the JPB report. The MADE GROUND encountered in the further
investigatior: ranged from 1.2m to 4.001 below existing. ground leveL The
predominant MADE GROUND generally comprised. a medium dense
foundry sand with ash, clinker and slag graveL Where the former foundry
buildings were lor-ated there was a thickness of concrete, reinforced in
places. The concrete bases were generally up to 0.301 in thickness with
one gable end wall noted to have footings up to 2.001 thick.

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

4.2.4 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 drilled 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
workings 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 settlement due to coal mine workings beneath the site as the coal

18/0412006
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seam is of discontinuous and poor quality and grades from a poor quality
coal to a black carbonaceous mudstone.

4.2.5 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.

4.3 Contamination Testing

4.31 The legislative framework for the regulation of contaminated land is
contained in Part IIA 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 land policy is the 'Suitable
for Use' approach, which states that land should be suitable for its current
use and made suitable for any ne'.v use as official permission (through the
planning process) is given for that use.

4.3.2 Under Part IIA 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
cn'1trolled wa!;;rs is being, or is likely to be caused. For significant nann to
OGcur, a significant pollutant linkage must exist i.e. there must be a
contamination source, a relevant receptor and a plausible migr?tion
path·Nay. by which the contaminant can cause significant harm to the
receptor.

4.3.3 :\5 P311 of the new regulatory framework discussed above, the UK
Gl'vernment published on 14th March 2.002, the .Gontaminated. Land
Exposure Assessment model (CLEA). This presents .new Soil Gnialine
Values, which are 'generic' guideline values for assessing the risks to
human health from chronic exposure to contaminated soils, The Soil
Guideline Values represent 'intervention values' above which the levels of
soil contamination might represent an unacceptable risk to the health of
site-users such that further investigation and/or remediation is required.
The Soil Guideline Values are not intended to represent binding standards
or statutory objectives.

4.3.4 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 commercial/industrial. For each standard land use there
are a number of different exposure routes which mayor may not be active
depending on the site-specific scenario and proposed land use. The Soil
Guideline Values discussed below represent worst-case exposure
scenarios with all exposure routes active for residential with plant uptake.

4.3.5 At the time of writing the Consolidated Geo-Environmental Assessment
Report, Soil Guideline Values had only been prepared for arsenic,
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cadmium, chromium, inorgallic 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
model and have been approved for use by a number of Local Authority
Environmental Health & Contaminated Land Departments.

4.3.6 The results of the analysis were assessed using statistical tests as outlined
in CLR 7. Appropriate USgSvalues 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;

• MADE GROUND - brick rubble (Type A)
• MADE GROUND - foundry sand (Type B)
• MADE GROUND - gravel (Type C)
• Natural CLAY

The results CJfthe four samples of brick rubble made ground indicate tI Jat
the determinands were either below the published SGV or the Tier 'j in··
house screening values (IHSV) with the exception of:

• Arsenic with a usgS of 40.42 mg/kg compared-to the SGV Of 20
mg/kg

• Lead with usgS of 499.86 mg/kg compared to the SGV of 450 rng/kg
• Nickel with a usgS of 59.51 mg/kg compared to the SGV of 50 mg/kg
• Benzo (a) pyrene with usgS of 1.19 mg/kg compared to the IHSV of

1.1 mg/kg
• Benz (b) fluoranthene with US95 of 1.19 mg/kg compared to the IHSV

of 1.1 mg/kg
• Chrysene with US9S of 1.24 mg/kg compared to the !HSV of 1.1

mg/kg

4.3.8 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 usgS of 35.3 mg/kg compared to tile SGV of 20 mg/kg
• Nickel with a usgS of 143.37 Illg/kg compared to the SGV of 50

mg/kg

1810412006
--------_._---



23209520060450

i • Elevated PAH.

4.3.9 Gravelly Made Ground (Type C)

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:

• Arsenic with a US95 of 34.95 mgfkg compared to the SGV of 20
mg/kg

• Nickel with a usgS of 74.43 mg/kg compared to the SGV of 50 mgfkg
• Lead with USg5 of 464.62 mg/kg compared to the SGV of 450 mg/kg
• Chrysene with usgS of 1.29 mgfkg compared to the IHSV of 1.1

mgfkg

4.3.10 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,

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

4.3.12 t should be noted that the classification of soil for waste disposal pllrposes
and any resulting waste acceptance criteria (WAC testing) requjre,~ ;.mder
the Landfili Regulations introduced in July 2005 is beyond the scope of
this report.
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5.0

5.1

5.1.1

5.1.2

5.2

5.2.2

5.2.3

PROPOSED REMED1ATON 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 IIA 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 IIA 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 ,"vaters 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 Concertua! Site
Model and the Risk Assessments, it is recommended that the following
remedial works are undertaken in the context of the de'Jelo~lmeilt
proposals.

Suitable decommissioning and removal of the substathn present on site.
Validation samples should also be taken from beneath this area following
removal of the substation. The excavations 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.
j\t this stage it should be assumed that a maximum of approximately 70m3

v;ill 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. Validation 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 75m3 will reqUire removal and suitable
disposal from this area of the site.

5.2.4 Grubbing up and breaking out in part of harcstanding, floor slabs,
foundations, machine bases and deep pits in the fonner foundry areas of
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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 base of the
capping in rear gardens. When considering the former pits/deeper
foundations, machine bases or variable made grcund, th8se should be
excavated, with all sides and bases broken out to 20n-, below tne capping
layer. Excavation sides should be battered biicl; at a rolinimum of 1v:1h
gradient and locally deepened where there are deeper s8rvices. This
material as well as stockpiled demolit:on ma,e;ial should be crUShed,
screened and reused to produce either il c!ase 61:2 material or where
possible a Type 1 material. The excavations sh0:.tld 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
laboratory testing to show that this material is acceptable for re-use beneath
capping but jf any unusual material is encountered it should be stockpiled
separately and tested.

5.2.5 The material excavated should be replaced in an engineere1i o:',anner and
benched into the sides of the excavation in accordance with the Highwavs
Agency Specification for Highway \Norks, Series 600 - Earthworks, dated
May 2001 to allow a minimum safe bea:ing capacity of 50 LWm2 for tile U?-f;

of raft foundati:Jns and beneath roads. Appropriate testill~] l'li!1 b'3w:'iied
out on all .reated ground through plate load tests.

5.2.E c;(c2:'vations should be surveyed in order to fully assess the i"Jpe)C',<,nil
iocmion of th[;:se backfilled excavaiiciils in relation to the p"opo"-,,J l'illi::;hHI
level~ aild piot I",youts.

3.2.7 Testing i,~ t.he form of r1ate load tests should be carri;:d out utiiising a
GOOrnrn plate generally loaded to ·150kN/m2 or three tir,:;e; t;,e wo;ki:l::J load
of the proposed foundations, whichever is the greater. Tho al:owable total
deflection should be set at 10mm at three times the working load. Where
the formation laver is to be proof rolled then tests ~;hould be carried out on a
35m grid Where the localised removal of obstructions to a depth of 2.0m
below the base of the capping or where a localised two metre turnover is
carried ClUe '.ests sho'Jld be carried out at 1.0m below e),ld formatioll level
on a 35m grid. Should the deepening be more localised \i-,en more targeted
!costingshould be carried out at the discretion on the supervising engineer.

5.2.8 The culvert running beneath the site will require fu!ly proving in order to
avoid damage during construction. This is likely to involve working in
confined spaces in order to unblock t:le culvert and gain access with the
probe. As part of the redevelopment of the site the culvert is to be diverted,
Made Ground materials excavated as part of these works should be
processed to remove deleterious cornponents and oversized fragments
should be crushed to produce an engineered material bef.Jre re·use as an
engineered backfill. All of this material will be retained beneath the capping
required on site.
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5.2.9 During the raising of site levels, where natural ground is to remain in garden
areas a minimum growing medium of 225mrn of sitE won topsoil (following
further testing) should be provided. Where fv;,\DE C;ROUNI) is to remain in
garden areas it should b(, capped with i1 r"il~in'I'-II~1of SOOmm of clean
material, with 225mm of CIP.2r. site won or IITlported topsoil and 375mm of
clean site wlm O~ imported clay rich ;nate:ial. In the: srea of the tormer
foundry landfill a minimum of 150mm thick ha~d to dig laJ'e;-comprising site
won demQlition materials should be provided at the base of the capping
which would comprise 225mm Of torso!1 and 225mrn Of c!3V rich material.
Should asbestos be noted within the MADE GROUND then an c::::sessment
by an engineer from Joyne~; Pike and Associates 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 ilnd re-use on site, subject to waste management exemption,
beneath the appropriate thickness of capDing layer providing it is typical of
that material type previously excavated.

5.2.11 Testing on imported material for capping is to be at a f:'eq~ency of one test
per 250m3 of material; tested for a ful! suite of determ:n'1nds that wili be
compared wit'] the stated acceptable levels of determi"ands in Ap~'endix A.

5.'2.12 The c8pping thickness wil! be valida led through I)lachine 0,' hand eXG8\/c,ted
trial pits in the ~ear garden of plots with enou'Jh plcll:, tIeing validated ',0 gi'Jin
a reasonable lo"el of confidence in the cap;:>ingtiiicknl33s. It is e;wisag,x:
that piots will have topsoil placed in phases as t:'8Y 3:8 to be released for
sale As 3 cor-sequence it is probable that the ratio of validation 'Ni!! va::;
bet'Neen 1 plot in 3 to 1 plst in 5.

5.2.13 During excavation of contaminated sui! and the pl<1cernent 0'; certifi:lbly
ciean capping soils, the Contractor will ernp10y al! re2sonable measures to
ellsure segregation of the of the contamirJated and ci"an soils. Similarl)/
tlie Contractor shall employ all reasonable measures tl) prevent cwss
contamination during the handling of the clean and contaminated soiis
paliicularly during the loading and movement of wagons.

5.2.14 Should unexpected contamination be encountered during d8ve!0pment that
has not been identified previously during the ground investigations, then the
Supervising Engineer shall be notified immediately and the 'NOlks in the
affected area of the site suspended until the Supervisin!) Engineer has
carried out an inspection and made appropriate recommendations.

5.2.15Should it be necessary to excavate and dispose off-site contaminated soil
in order to facilitate the required thid,ness of clean soil and maintain ground
levels, then the Contractor shall supply the Supervising Engineer with
details of the receiving landfill site. On completion of the disposal of thE:
contaminated soil, the Contractor shall provide the Supervising Engineer
with the waste consignment notes.

18/0412006
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5.3 Gas Protection to Dwellings

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

5.3.2 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.

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

5.4 Supervision

5.4.1 The Contractor is to provide a competent representative on site for the;
duration of the Works to liaise with the Supervising Engineer and Employer
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. Tile Contractor is to notify the Engineer in writing of the identity of
his representative. All excavations must have a suitable banksman.

5.5 Disposal of Solids

5.5.1 The Works will generate potentially hazardous materials.

5.5.2 Before any contaminated material leaves the site, tbe Contiactor 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. In addition the Contractor shall ensure that the
disposal operation is carried out in accordance with the requirements of the
appropriate Local Authorities and Environment Agency.

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

5.5.4 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 ai,e week in advance to disposal:

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

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

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

5.5.6 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.

5.6 Highways

5.6.1 For the majority of the site, internal development mads, car parking, .drives
and paths wi/! 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 wii; be
minimal and construction should be based on a CBR value of betw(,en 2%
and 5%.

5.6.2 Where adoptable roads cross the former landfill, construction details srl()uld
be agreed witn the Local Authority Highways Department. This will imolve
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 deleterious material
and crushing of any oversized material before re-use of the granular
product to re-instate the excavation. It is anticipated this wil! 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.

6.0 HEALTH AND SAFETY

6.1 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 legislation, 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):-
• as 6187 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 to Health Regulations 1988;
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• Health and Safety Executive Report Ref. HS(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.

6.2 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)66 entitled
'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 materials (this should not be a major
issue on this site apart from the potential risk of asbestos containing
materials within the landfill backfill).

6.3 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, I",belled and covered if left open ovemight. .•

6.4 The Contractor shall take all measures necessary te suppress the emission
of dust and odours during the remedial works to minimise nu:sance [0
neighbouring occupants and the general public.

6.5 A He31th and Safety Plan for the Works shdll be developed by the
Contractor. No works will be permitted untii an adequate plan has been
submitted to the Planning Supervisor.

18/04/2006
-----------_._.-_. ------



23209520060450

7.0 CONSTRAINTS

7.1 General

7.1.1 The work will be carried out t:J 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 to persons on site. All
eqUipment must be adequately labelled and the working areas of any
excavations are to be fenced to ensure hazardous areas are clearly
identified. The Principal Contractor will be required to produce a detailed
Health and Safety Plan including method statements and risk assessments
for the proposed site remediation works and only thE! critical issues with
re8arcl to potential environmental impacts are noted below.

7.2 HOl,fS Of Working

7.2.1 Normal working hours will be 7:30 to 18:00 Monday to Friday and 7:30 to
13:00 Saturday unless othe~wise instructed by the Planning Authority, No
Sunday working is allowed. Access outside these hours wili be avail"ble
but only for emergency activities. During the winter months, the 2.b()\fe
times may be reduced.

7.3 Site Access

7.3.1 Access to the site is likely to be Hough Lane. Car", shall be given to ingress
rJllrl 6gress from the site onto the rr,ain carriilgeway and consideration give;]
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 mail;tain in good condition signs of a type
approved by the Engineer giving effect to these routing requirements.

7.4.2 The Contractor will maintain suitable access to the site at all times. Ro;"d
signs will be provided by the Contractor on all access points, warning of the
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 to be on site will be aliowerJ
past the designated parking area. All vehicles which leave the site will be
c:·,ec;kedand if required subject to wheel cieaning operations to ensure that
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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 I Gateman employed 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 I tracks with
excavated arisings, particularly in areas of contaminated materials they will
be cleaned prior to moving into adjacent uncontaminated areas leaving the
site.

7.4.4 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 sJspen::led until
more adequate wheel cleaning facilities are in place. Public highways
adjacent to the site should be inspected daily during thE; 'vvo:ks to ensure
that cleanliness is being maintained at an acceptable standard.

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

7.5 Utilities Apparatus

7.5 ..i Details of approximate locations shall be determined on site and arc the
sale responsibility of the Contractor Liaison and consultation with the
rele\lant service utility companies will be required to ensure the locations of
all live scH·'Jicesare known and the necessary procedures of working are
followed. The Contractor will be required to consult with the appropriate
service utility company.

7.5.2 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 adequately 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.

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

7.5.4 The site is to be a 'No Smoking' area outside welfare facilities.
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7.5.5 The Contractor will take appropriate precautions to protect and prevent
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.

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

7.6 Health & Safety

7.6.1 The Contractor will make sufficient allowances, and will allow sufficient time
in this programme to fulfil the relevant European Directives and UK Health
and Safety Regulations. The works will be undertaken in accordance with
The Construction (Design and Management) (Ammendment) Regulations
2000 (CDM). All 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.

7.7 Temporary Works

i'.7.1 The Contractor is responsible for the stability of all existing or surrounding
trees, roads, sewers, embankments, buildings and structures, which are
adjacent to, and may be adversely affected by the works, from the dale of
possession of the site until practical completion of the remediation works.
Where works are to be carried out by separate contractors, the appropriate
responsibilities will be borne by the relevant contractor. The Contractor will
advise the overseeing organisation before commencement of the worlls 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.

7.8 Dust and Odour Control

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

7.8.2 Daily records will be kept by the Contractor of noticeable odours at the
perimeter of the site, particularly in the vicinity of occupied properties to the
east, south and west. During periods of settled 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 lor mask or neutralise any odours.
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7.9 Noise Control & Vibration Control

7.9.1 The Contractor will employ all practicable means to mlnlmlSe 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.

7.9.2 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.

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

7.9.4 All 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.

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

7.10 Complaints From The Public

7.10.1 The Contractor will instruct his staff to respond courteously to all complaints
from the public and will immediately rectify any matter giving reasonable
grounds for complaints that lie within his jurisdiction All matters of
complaint shall be immediately reported to the overseeing organisation and
a log will be kept on site of all such complaints together with action taken.

7.11 Fencing

7.11.1 The Works area is to be bounded off by fencing at all times. Heras fencing
must be provided to protect the unprotected boundaries and should be left
by the Employer at the end of the Works. Additional fencing will also be
required to maintain security and define safe zones. All excavations deeper
than 10m 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.

7.12 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 shall
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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 shal', 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 shall 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 aboveground
and protected from accidental damage. All filling points and tank overflow
pipe outlets should be detailed to discharge downwards into the bund.

7.15 Welfare Faeilities

7.15.1 The Contractor will be responsible to provide suitable and adequate welfare
facilities including suitable health and safety facilities. In 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 reasonable
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 I abstracted contaminated
soils, or liquids will be the responsibility of the Contractor. Any such
materials should be abstracted I 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
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Supervising Engineer of the proposed carrier and treatment I disposal
facility prior to removal of any materials.

7.18 Consents, Agreements & Licenses

7.1B.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. All 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

~o Sykes MSc SSc (Hons) FGS
Geo-environmantal Engineer
ds}'l<.?s@.iQ.'{!lQ.$[<Lk..e..co.uk

R M Butterworth SSe (Hons) Grad IMMM FGS
Senior Geotechnical Engineer
rbutterwortil@joYIlE':,spike.co.u~

J M Saunders SSe (Hons) M.Se (Eng) CEng MIMMM FGS
Dire::tor
Jsau nder~jgynespike. co.uk
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Appendix A
Environmental Acceptability Criteria
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ACCEPTANCE CRITERiA FOR THE IMPORTA TfON OF SOILS TO THE SITE Of( USE OF
SITE GENERATED MATERIALS AS COVER LAYER

Determinand Maximum Acceptable Soil Concentration
(m'J1kgunless otherwise stated)

Arsenic 20(1)

Cadmium 1 at pH 6")
2 at pH 7(1)
8 at pH 8(1)

Chromium 130(1)
Copper 8000 (4)

Lead 450(1)
Mercurv (inorqanic) 8")
Nickel 50")
Zinc 8500(4)
Selenium 35(1)

Boron (water soluble) 130,4}
pH <5 and >9 pH unit "

Phenols 78
~I!phate 0,24%(0)
Water Soluble SUlphate 1, O~!I\O)

-'-'1-, ISpeclated PN ( )

~Speciated TPH by CWG OJ
I

~~~stos
0.01(1)

~ ,
(6) ._-~

.'I BTEX (3)
--.J

Notes:
(1)

(2)

Soil Guideline Value 'Residential with Plant Uptake',

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 trigger
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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(7) Asbestos containing materials (ACM's): At this time there is
no definitive guidance on what level of asbestos in soil might
be considered as suitable for use. tf 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 Local 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.
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APPENDIX B
JPA Consolidated Report
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EXECUTIVE SUMMARY
WomiJwell FOUi1CJi)ry, l-Iou[}/1 Laue, Worn/Jwe/!

Ground Conditions:

The sile has flad t'/:o major previous uses which inc!uded
" foundry and landfill. There wi's ;;Iso a well noted to be
on ~ite

Location:
-----_._-~._--------~._-~--------,--
The site in its entirely covers approxil1131ely 6.5 heclnfes in
area is centre on N31ion21Grid Reference SE 38980237.

Geology 0. Hydrogeology: Tile underlying geolo])' is the MICJdleCoef MeosLJres III

particular Ihe Wooley Edge Rocl: in Ihe nmlll ollhe siie.

I·-,-,,---,--------_·_·_~ ----------~~--_,_---.- .----
History:

The underlying slralJ are cl.:=ssified 2S a r.-:inor aqu:fer.

------c--=-----;-c--.,--- f-=-_,_----,- ~_,_-__c_-_,___c_._,__,_-_,__,_---j
Environmental Considerations: Thee is one landfill lOC2!sd on the site \';:~han adc:lionDl

site within 2 SOm of the site and one 250 - SOOm frorn the
sile.
There is one discharge consent within 500 - 1GOCm !rern
Ihe 'ite.

Mineral Extraction: ThEre is one ur-n2med coal sean1 kno\,;n to cross the site,

The prcp2rt~' is \'lilhin tile likely zone of inlluEnce on t:,2
~urf2ce from rEcorded \""orkings in 3 seams of coal
betWEen 90rn to 530m deplh, the la,t date of \',orr.ing
teing 1SSO. The Coal Alilhorily REport slalEs that
grcl'nd iT.c'.'srnEnl from fhe pa,1 coal wcrkings should b)'
r.;)V"Ih2ve Ceased.

The site coes not lie '.J:i:hin 2n are2 cf preSEnt or fL':IJie
undergrOt,nd cC'r!! min;ng

The property is nol w:lhin Ihe boundary of a past. pre,·enl
or future openc2s1 site.

There are no recorded minsshaf:s on or within 20:11of the
site. The possibility of encountering or:' un-recorded
rnineshcdt cannot be discounted, 2!though it is considered
unlikely.

ht..\OE GP,OUND; Concree, foundry sand, 0311, clinr,er,
slag and posoible asbestos

This overlays nalural CLAY and subsEquenliy natural
BEDROCK

Cont2mination Summary: Coc,laminelion \'l"S identified within 211Iypes 01 ~..I.~DE
GROUIW found on ,M

I--:=--__c_~-=_-----c---- ---
Foundation Desi~n: Foundalicns s\1cll be a combina:!cn of strip.'ll€'nch

footings, rafls and pilES a, follows;

Strip/lrench footings on Ihe periphery.

Rafl foolings on the area formally covered by the foundry
buildings following re·engineering oflhe frllmalerials.

E:ile fOQling~~_n tile area of a former landfill along \'..ilh the

'lJomb\.\'e11 roundry, Hough LJne, YJomb\.\'ell Consolid2ted Geo-Environmental
Investigation Report
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are2:::' of deep t;E:ncl~es

Rf.'lncdial "'~cdsllr(:s: -S-l~'l:!'L,k·-(Jecor~;rll-iss;o;-d~1-~·a,ld" ~e~-~)~~I-of-aT1iccnti?~2d
atove 2nd b'.::'lo\'.' fjfCl'fld stof2ge (Zlnk'3 acrO$:,j tile ~!18
with validation lesting 0~::,e bJses.

-------- -------.- ----. 'Suspcnd2d 'ground-f\oN' ~\3bs- '.\'i~h-93S-pro~e:.:t~-on'
f~led:':-lIres.

floor Slob Design:

Decol1m:issicnir,g of 1:-;2 ::;uCslc:::tion \':illl v]lic::;lic·n l=~:ing
of lhf:" b2S~.

Grubbing up of cdl llards:ar,cJi:lg. This jj,a:erial should be
crushed, sClo;:ened and re'Jsed stJbj·,;cl 10 2ppropricde
chEn',iccl contJrnina~;o;) Iss:ing 2;")d .:~prov21 fror:l the
locai authority.

The general r\~ADE GROUND \\i:1 b~ :;'JilaLie for reuse on
. S;,\2 excep\ {('IT v:hh~:1 prQpos~o S3lden o~eas (unl'::~s

SIJi:Ci~ly capped} due to sor~[ tlevaiE:d conI3mir,cnts. It is
r~ccnmended th2t IIl-=se ll1a!~rjaJs 2re re-used beneath
drj','0s, pa'ihv:(;}'s2nd c~r.u r,~rd:tc:ncings.

V\lr,E:re M,!.lDE GROUt-!D is ~r2s[;i11 i:l rea g2~de:ls a
I 6QOIllJl1 cc.ppir,g should bt.: Fovjdcd irlcorporating a

1:·0mrn hare to dig layer 2t i~s c2se 2nd 2~5rnrn of top~oil.
This is like\"j \0 be rCC;'0\icd i:'1 l,hs iYIC}:Jri;y :f no~ ;;1\ of thE
prq'OSE:tj rear gardens.

Consolidutcd Gcc-Environlnenl<'\l
Jnvesli~a~ion Report

Womb...,,,11 FOl!ndry, Hough Lane, Wombwcll
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A. FACTUAL INFORr,lATIOtJ

1.0 ItHRODUCTIOI,

1.1 This rEport d2scrii:>ESa geo·envilOnment~1 invEstigation und",bken on behalf
cf BEn BaileY HomEs Limi:ed on a site at Former VVombwelt Fcundry, Hough
Lane, WomblVell, Barnsley, South Yorf:shire.

1.2 This investigation has bee~ carriEd cut knowing that the site is to be
developed with residential popertles including apartments of traditional 2 and
3 storey constructions with associated communal landscaped areas and
private gardens,

1.3 This report h3s been prepared by JoynEs Pike & AssociatEs Limited wiih all
reasonable skill, C3re and diligence v,'ithin thE terms of the Contract with the
ctient BEn Bailey HonkS Limil~d, 2nd lakillg account of the information mad;;
avai!able by the client, as \"ell as the manpo\'Jer and resourCES devoted to it
Ly agreement VJiththe clienl.Jcynes Pike & Associates Limited disclaims any
responsibility to the ciient and o!ller·s in respect of any malicrs outside the
scope of Ihe above Contrac:'

1.4 Th~ o8jeclives of the inVestigation were 10 obtain information relaiing to the
ground Qnd [jround,\'2tcr conditions at the site in order to detecrmine suite!:'!e
methods of design a,1dconslructian for foundations, floor stabs and roads elc,
for the propoeed developl1lerlt and to enable formui2.tion of an appropriate
remedi2tion ~tratEg)' in t:-Jecontext cf development proposals.

1.5 1his report has been produced on behalf of The Client, Ben Bailey Homes
Limited, and no responsibilit/ is accecplecdto any Thrd Parly for all or any part.
This report should not b"l relied upon or transferred to any other p2rties
without the express Vvrilten authorisation of Joynes Pike & Associales Limited.
If any Iinau\horised 1hird Parly comes into possession of this report, they rEly
or1it at their o','m risf: and the authcrs 0\\'8 them no duty of core or skill.

1.6 The finclings and opinions convey2d via the desk study information 2nd
Johnson Poole and Bloomer Ground Report within this report are based on
information obtained from a variety of sources, as detailed, which Joynes Pike
& Associates Limiled belie'Jes are reliab!e. l\evertheI8ss, Joynes Pike &
f',eeociales Limited cannot and does not guarantee the authenticity or
reliability of the information it has relied upon from these sources,

1.7 Whilst this report may express an opinion on the possible configuration of
(strat", conlalninants or gases) between 01 beyond exploratory hols positions
or on the pOSSible presence cf features based cn either visual, vErb~1or
published Evidence, this is for guidance o'lly, and no liabilit)' can be accepted
tor its accur2cy.

1.3 The commen:s on g,ounj\'Jater alld ground gas conclitiolls are based on
obe~rvations made at the time of the invesligation and those previcusly
reported from third parties, It should be noted, hoviever, thai groLCndwalerand
ground gas levels Illay I'ary from those reported due to seasonal or olher
effects.

Cell SoJid (]tc d Geo-E 11 vi ran r71 enta I
Investigalion Report

\'';orllbwelJ Foundry, HOLJ~11 L,1flc, \1\'01118WC!1
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1.9 A\\hough eVery el;orl hoo :)2Eil m~cJe ',D position explor2tGry hotEs in the lea~t
sensitive areas of th" sile, exploratory hole positions were localed
nppl'orilllalely as penl of this investi!Jc,lion (,nd n,) guarc.nlee l.VIl be given ns
to their i1ccuracy. Consideration should CO' given la the possibility th"t
ex;:>lorotory holes exclv21ed as pail of lilis ir,vE:stioaticn. ami indeed any
prE:'liol!s arou'10 investi\Jdlion werk by others, may be encountered beneoth or
withi'l the influence of injividu31 feuncJations. JPi\ cannel be held responsible
fer fail:Jre of excJvatio!ls or structural failures caused by the location of
k'l!IIdations of any form of slructure v:ilhin the inftuence 01 ex;:tora:cry hol~s

1.10 E);;sting m3nl1OIe COVErs 'Nere not lifted and ciraill"ge runs were not in~pected
aUI irlg the course of this 9tound inves1igzlion. Hcv~'evEr 8 full service z'ld
utiliiy survey and post demolition topogr8phic2! survey has b8en carri"d c'~11
~y TO':ler Survei's Limited prior to the site invest;gC\~ion vJorks being ccirried
out and should be fe;:lU in conjunctioil with this report.

.11 The site pl2ilS €ncloseci in I1lis rE:port shourJ not bp. us~d for scaling rllrp()~2.S

1.12 ...lohnson Poole 2:1:) e\oorn~r h3V€ l:~d'2r\aY,e;'l a Closure Report to slH~nd-:=r
the Waste Iv}an2G"rn"nt Licence for the {om,sr land'!l p,,,sent on sile. 1':0
refe',:nce or corr.f11Enl is mod" in fi'l;:tion to this \':ithin this report

VJorllbwell Foundry, H::wgh LJ.llc, Vwpcr,)~\','[J1 COilS 0 Iidzted G c:o-!::nv [rcnlilcr.taJ
invesli~alion [leport
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2.0 THE SITE

2.1 Location & Access

2.1.1 The site in ils enlirely covers approximately 6.5 hectares in area and is centred
on 1·1atio:101Grid Reference SE 3898 0237

2.1.2 At the lime of both the original and further investigation, access 10the site was
gained \'i<J the main enlrence gales oft Hough Lane. A further two access
points are present on Hough Lane and one lod:ed occess gate is present al the
roundabout on the A9195 Dearne Valley Parf:way.

2.2 Site Description

2.2.1 At tile time of the JP6 investigation the site \Yes occupied by several of the
foundry buildings. These v/ere subsequently demolished to ground floor slab
I~vel apart from the eleclricity substation. II was observed Ihat Ihis e:ectrie:ty
substation has asbestos conteining moterials present vlithin its construcflon.

2.2.2 During the further investigation works carried out by Joynes Pir,e 2nd
f.,ssociales il was observed thot approxima:2ly one third to one half of the sile
comprised several fl2t concrete areas (the former foundry building bases and
iloor slabs) with Ille rest of the sile being scrub land and areas of semi·mature
10 lI1~ture {reeo. The concrete bases are al various lopographical levels as
shavenon IIle attached topograph·,cal survey~

2.2.3 The site is bound 10 th2 north by Hough Lane beyond which is an e>:isting Ben
Bailey I-James Lin~ited development To th'O e2st the site is partially bound by
existing industria! prernises and parlially by op2n fields, 10 the south are open
fields and 10 the wesl is an operational rail\-.'ay.

2.2.4 The only retaining structure noted all site was a wall to the north east of the site
bounding the worf:s beyond. This retaining structur'O was previously pari of a
foundry bu;\ding and as such will require a survey and possible remedial
measures.

2.2.5 ihe site generally slopes 2'.'iay from Hough Lane to the south west and the site
is currenlly terraced from the northern boundary 10 the southern boundary.

Womlw,cll Foundry, Hough Lane, Wcmbwell Consolidated Geo-Environmental
Investigation Report
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3.0 DESK STUDY

3.1 Sources of Information

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

(~) JPA drchives
(b) Environm'3ntal database reporl
(~\ British Geological Survey 1:50,000 Sheet 37 'Sarnsley' and 1:10,560

sheet 283 NV'J.
(d) ERE 211 - Radon, guidance On protective measures for new

dwellings
(e) Law Sociely Guidclilce Noles end Directory fer Coal Mining Searches
(1) Selecled County Series and Ordnance Survey plans
(g) Johnson Foole and Bloomer Land Consultailts (JPB), Ground

In',estigation Report Ref. DS074-46/SW catsd 05 February 2004.

3.2 Site History

3.2.1 Tile history of the site is recorded over selected periods by the n12ps
inspected, copies of which are supplied in the JPB report in .6,ppendix A. The
ascount presented in this repolt is restricled by specific lime periods
represented by these maps only.

3.2.2 Kef dates in the d~velopmenl of the site and its environs are summarised
belOW·,

Feature Locatioll ___J Maps

V,.le-oded are2S On site 1351-1929

--~------- ---
Well On site 1892

-----
R2il'l.'ay ";2st of site 1901

Foundry On site 1929 ·2000

L... --' . _

Infilling 10 south of site
,---,--,----;-..,.,--- ------------ ---------

On Site 1961 -2000

3.2.3 In summary the site has been a foundry since around 1929 with residential
dev210pmenllaking place to the north and east of tile sile.

3.3

3.31

Geology, Hydrogeology and Hydrology

According to the inspected published Geological information, !he site is !lot
underlain by any superiicial deposits

3.32 The solid sllata in !he soulh western half of Ihs site is shown (0 be I·Aiddie
Coal Measures comprising mudstones, siltstones 2nd sandstones. The norlh
easlem half of the site is shown 10 be the Woolley Edge Rock. There is an
unnamed coal seam believed to cross the northern section of the site. These

WOlllbweil Foundry, Hough Lane, WOlllbwel1 Consolidated Gco·EnvironrnentJI
Investigation Report
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strata are likely to be overlain by a thickness of weathered materials derived
frolll the underlying bedrock.

3.3.3 According to Environment Agency Groundwaler Vulnerability Map Sheet 11
'South Pennines', the site is shown 10be underlain by strala which represent a
Minor Aquifer of low leaching potential. This means that the soils 11avegood
or some ability to altenuate/diffuse source pollulants, v:hich c"nno! as a result
move readily 10 tile unclerlying groundwater.

3.3.4 There is one par/ially culvened watercourse which crosses the sile in an adi!
and exits in the southern area, as shown on IIle utility survey by Tower
Surveys.

3.4 r\~ineral Extraction

3.4 1 A Coat Authority Mining Report was commissioned for the site by JPB and is
attached within their ground investigation report.

3.4.2 The propeny is wilhin the likely zone of influence on the sur/ace from VJorkings
in 3 seams of coal between 90m to 530m depth, the last date of working being
1980. The Coal Authority Repon states that ground movement from the past
coal workings should by now have ceased.

3.4.3 The site also lies in an area where coal is believed to exist at or close to the
surface.

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

3.4.5 The propeny is not within tile boundary ot a past. pres2nl or future op2ncast
site.

3.3.6 There are no recorded mines hafts on or within 20m of Ihe site. The possibility
of encounlering an un-recorded minesl1aft cannot be discounted, allhough it is
considered unlikely.

3.5 Environmental Considerations

35.1 Specific details relating 10the environmental selling of the site are prEsented
within the environmental database report included within Appendix A. The
salient issues which relate to the site are summaris2d as follows:

3.5.2 The Technical Report has identified one current and one forl11er landfill within
250m of the sile. It has also identified one current landfill between 250m and
500111and one former landfill between 250m and 500m. These landfills were
licensed to accept illdustrialtype wasles and difficult types of waste.

3.5.3 The landfill known to be present on Ihe site was observed during the sile
\'Ialkover and subsequenlly the waste management license associated with
this has succesfully been handed back to the Environmenl Agency aller a
consultation and monitoring period.

35.4 Tllere is "Iso one landlill located between 500111and 1000111of the site
boundary. The waste types deposit2d here are unknown.

WOl11bwellFoundry, HOU9hLane, Wombwell Con soli d aled G e0- Envi 1'011 III ell t a I
Illvesli9alion Report
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3.5.5 Tilere is one discharge consent between 500111and 1DOOmfor the purposes
of site drainage.

3.5.6 There ~re no other features cont3ined in the report which are pertinent 10the
redevelopment of tile sileo

3.6 Radon

3.61 The Building Research Establishment (BRE) has revised and updated BR211
'R3e1on:guidance on protective measures for new dwellings', with an edition,
published in late December 1999 \','hich is now in effecl.

3.62 The revised BR211 provides a staged framework 10 determine whether radon
protective measures should be afforded to dwellings, as follows:

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

Followed by,

fI,nnex 8; Maps of areas where a geological assessmenl should ce carried
oul.

The site lies in an area requiring a 8GS Geological Assessment Report.

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

3,7 Asbestos

3.7.1 A f'JIl Type 3 Asbestos Survey was undertaken by JPB.

3.7.2 The electricity substation still present on site was not fully accessed dJring the
csbestos survey because of live equipment.

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

3.7.4 The lanelfill on site was licensed 10 and is Known to have accepted asbestos
containing materials and Iherefore il is likely that Ihere will be asbeslos
Illaterials within the landfill material.

Wombwell Foundry, H01l9h Lane, Womb",ell Co llsolidated Geo-E llvironmenta I
Illvestigation Report



----Je8
I: Al\OCl:.H!110

232095 20051540

4.0 PRELlMIr~ARY CONCEPTUAL SITE MODEL

4.1 Potential Sources of Contamination

4.1.1 Tile following potential on site sources of ground contamination have been
identified:

Previous use of site as a foundry and all associated processes.

Made Ground present on site arising from foundry uses.

Landfrll present on site and importation of materials including asbestos.

Spitlage and leakage of oil!diesel or chemicals frolll the tanks/drums on
site and previously present on site.

• ~,1aintenance of equipment and vehicles on site.

Potential conlamination of so'ls with asbestos during the demolition of
buildings.

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

4.1.2 The following potential off site sources of grGlind contamination have been
identifred.

Construction of adjacent railway line.

4.1.3 A preliminary pre-development conceptual site Illodel has been produced
(drawing 232095-04) based on the suspected ground condilions from the desk
study.

4.2 Receptors 01 Contamination and Migration Pathways

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

42.2 Il'1igration pathviays are defined as the courses chemicals lake from a source
to an exposed organism or receptor. The exposure pathway can be direct (ie
stays \,!ithin the same exposure media) or indirect transport from one medium
to another takes pl2ce.

423 The following potenti21 human he21th and environmental receplors have been
identified:

Future site occupants

Site construction and maintenance workers

Neighbouring occupants

42.4 The following potential migration pathways have been identified:

Wombwell Foundry, Hough Lalle, Wornbwell COilS 0 1ida led Geo-Env iron mental
Investigation Report
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Inhalation

Breathing dust and vapours from contaminated soil in outdoor air.
Vapours can also migrate into buitdings resulting in inhalation by the
occupants.

Ingestion

Eating and swallowing of contaminated soil andlor groundwater either
by deliberate consumption, indireclly by eating or smoking with dirly
hands or by ingestion of fugitive dust.

Dermal Contact

Direcf conlacl with contaminated soil and groundwater, causing skin
conditions such as dermatitis etc. Certain contaminants Can be
absorbed into the body Ihrough the skin or enler direclly lhrough open
cuts or abrasions

Migration of Contaminated Water

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

Leaclling

Infiltration of water through soil can leach cut solul)le cont3minanfs
resulting in groundwater poltution.

Leaking Tanks, Pipelines and Drains

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

Aggressive Attack

Buitding malerials can be damaged by direct contact with aggressive
ground conditions, for example sUlphate attack on COncrete and
hydrocarbon attack On plastics.

4.3 SoUrce-P athway-Recepto rs Rela Iions hips

4.3.1 A summary of the preliminary post-de\'~lopmenl conceptual site model is
provided in drawing 232095-05 This is based on the information 10 date that
consists of the desk study and has been revised with remedial options shown
following completion of the site investigation in section 9.3.

4.3.2 Hie following polential Sourcc-Pathway-Recr·ptor relationships have been
identified for the site bearing in mind the development proposals;

Wornbwcll Foundry, Hough Lane, Womlmell COil Solidated Geo-Environmell ta I
Investig21ion Report
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-----------I-~-~-------- ~~~-Rcccptor-------Source PatlwJJy

Contaminated soil Ingeslion Cons1ruction \'JDr'kcrs
DCrlll;)1 conlJcl Future occupanls
InhCllaliol1 (olJlcJoor Clil)

ContClmillatcd soil Inhal{llion (indue,r air) Full/re occl:p3nls

ConL3rninated soil LC,Khing GrOtllldw.?lef

ContC'irninal<:d soil Agure:.sive allack Buildin'd malerit=:ls

Former drumsl tClnks, Leakage Soil and groundwaler
machinery maintenance

Sllbstation LECikage Soil

Wombwcll Foundry, Hough Lane, Wombwcll Consolidated Gco-Env i rOllmental
Investigation Report
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5.0 1~IVESTIGATIOt-J METHODOLOGY

5_1 Objectives

5.1.1 Two phases of illvestig2lion h3ve been undertaken on Ihe site. The firsl
phase was underlaken by Johnson Poole and 8100mer wilh full lin,e
~')pervisiL'" by Joynes Pike Mllel ,\sc.ociales, wilh the second phase of works
being ulleler1<.lk,·nsolely by Joynes Pike and Associates (following demo!ilion
of the foundry buildings). The objeclives of the invesligation were to address
Ihe following;

• Determine geolechnical 2nd en'/ironment2! issues relating 10 Ihe site in
particular \','lih relaliol1 to a residential end use.

Full ulility survey to Irace all previous services due 10 the naturEoof the
site and pri'vate own"rship, including Ihe cttemrt to trace the culvsrted
\'J2terCC:Jrse present on site.

5.2 Clearance of Underground Services

5.2.1 Before the second phase of intrusive I':o;ks Viere undertaken a full ulility
survey was undertaken by Tow"r Surve\'s Limiled. The positions of
exploratory holes were then scanned with a cable avoidance tool (eAT) prior
te exca'.'2tion.

5.3 Site \J\'orks

5.3 'I In 10lal 39 Iri81 pits, 19 rolary open "019s, ',5 windowless samplEr borEhG~es
and 9 shell and auger borellOlss h3ve bEen undertaken across the si:e in i'NO
~epar3le ph2S~S of inve.stiga:ion as detailed below;

r.'H.~,SE 1 - Johnsan Pooi~ and BfoGlller, IJelween 29 S~ptEn~b"r and 13
October 2003.

14 trial pits to derths of b~tweEn 1 5111(beOI) 2nd 4.Gm (beg!).

9 shell and aU92f borehol8s to depths oi betwe"n 4.5m (begl)
2nd 9.0;)1 (beg!).

15 windQ\vIE,S sampler boreholes to depths of between 0.G5m
(begl) and 5.0m (begl).

4 rolary opell holes to oer,lhs of belween 15.0m (begl) and
30.0m (beg I).

PHASE 2 - Joynes Pike and Associcles, 23 December 2005, concentrated
on tile area formally dominated by the foundry buildings. The
concrete base depths were cJetermil1ed and the majorily of Ihe
internal pits were excavated wilh Ih8 depths of the bas"s
proved.

25 trial pils to depths between 0.1m (begl) and ~.5m (beg!).

15 rotary open holes to depths cf b8tween 1.20m (begl) and
200m (beg1).

Con sol id aled G e o-E n v iron menta I
Investig<:1lioll Report
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5.3.2 The approximate locations of the e>:ploralory hates are shovJI1 on the
appended Drav/ing No. 232095-03 viith the JPA exptoratory trial pit and
borehole logs are presented in Appendix Band C re~pectively. JPB togs are
enclosed within their ground report enclosEd within Appenelix A

5.3.3 Disturbed samples "'1ere tal-:el1 during the first r_'h~se of ilwestigctio:l 31
selected intervals from the strata encountered by " repi esentative of JPB.
These \Vere placed in appropriate containers and submitteel for geoiec/lilical
and chemical testing.

5.34 StJnd,lfd Penetration Tests (SPY's) were uncer1aken at regular intervals
Within the cable percussion boreholes and windowless sampler borehotes to
provide N vatues fe'r empiricat assessment cf strength and density
parameters.

5 3.5 Gas!groundwa:"r m~nitori'~g stJndpipe~ were instal!sd within setected JPB
boreho!"s. The slandpi~·% were constructed using slotted pipe within a
gravel surro:.Hld and bentonite seal near sLJriace, ~nd fitted with a gas tap
assembly at grc'Jnd le'iel suitable for connectior\ to ~ropriety gas monituring
equipment. A slop cock box was placed to pro'Jide protection at grol:nd level.

5.4 Chemicat Laboratory Testing

5.4.1 As part of the assessment for potential contaminution 81 the site, soil samples
were subject~d 10 appropriate chemical an"tysis by JPB at their preferred
!Wi,S accredited laboratary. Following staiistical analysis by JPA following
the initial phase Gf testing it was e1eemedthat furlt-,er chemical testing would
nOl be reqUired as suitable d3ta sets alrsady existsd for the various material
Iypes f0 2SS~SS the material in accordance with current guidance (CLR 7).

5.4.2 In tc~al 43 saiT.;J:es of representative strata v.ere se:it for (3 general suite of
determ inands.

5.4 3 Results of the chemicul testing undertaken by JPB are presented in Appendix
A.

5.5 Geotechnical Laboratory Testing

5.5.1 Representative samples '..!ere submitted by JPB to an aiOproved and
accredited taboratory and the following tests scheduled to deterll1ine soil
proper1ies as related to foundation design and construction:

• "latur~1 Moisture Content
• Pla:oticity Index Analysis
• Particle Size Distribution
• Particle Density Tests
• Compaction tests using a 2.51-:grammer

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

5.6

5.61

Gas/Groundwater Monitoring

Monitoring c:.f gas and groundwater levels has been undenaken over a one
year period within the JPB installations since completion of the site wock.

Consolidated Geo-Environmental
Investigation Repon

WOlllbweJI Foundry, Houy" Lane, WombwelJ
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5.6.2 1,1rcasuremenls ef concentrations of IllEtklne, carbon dioxide, oxygen, carbon
Il~onexide and hydrogen sulphi(:e carried out by JPB were t2ken using an I"rra
Red Gas Analyser.

5.6.3 /\tmcspheric f:-ressure, g~s fro',,! rates zmd gruLIl~c!\"'8ter levels \fl,lel'e also
recorded on each occasion.

5.6.4 Results of Ihe monitoring ere pres<onted in Appendix A with;n the JPB Ground
Report.

WOlllbwclt roundry, Hough Lane, Wombwell COllsolid<Jled Gco-Environrnental
Investigation Report
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6.0 RESULTS OF THE IN'jESTIGATIOI!

6.1 Strata Encountered

6.1.1 The gro~nd conditions beneath the si:e V,'35 pred8mi~antly very similar 10 IhJt
previously encountered, repoded \\'rll':n the JP8 repert. The Ivlfl.DE GROUND
encountered in Ihe Illl1her investigation ranged fron1 1.2m to 4.0m below
existing ground level. The predominant MADE GROUND gener;;lIy com"rised
loundry sand With 2sh. clinker and slag gravel. Wiler" the fC;I~18,fcundry
buildir1£jSwere located there was a thickness of concrete, reinforced in places.
The concrete bases were genually up to 0.3m ill thickness with the exceplion
cf the slab encountered in TI'i3A where the gable end v.'as proved to have a
boting up 102.0m thick. It may be prudent to ilSSUll1ethat the cther concrete
footings on site have sirniliJr footings on the gabls' walls with the rest of the
bases being up to 0.3m thick

G.1.2 The JPB report illCiic2tes a r?nge in Ihickness of the f·/i.~.DEGROUI'J[l to be
predor"inanlly less than 4.0m beneath the f0ll118r buildings and greater th~,n
~.Om ".'here the forll1<:r landfi:1 is. The rur:her investigation by JI'A g(nerally
coincides with this vie\'!, ho':,'ever deeper Mf>,DE GPOUND I','~S encclinlerd
towards the rear of the former foundry Quilclings.

6.13 Generally the 1',.IADEGROUND I','ithin the londfi:lwas similar t:l that pr2',icusly
rn~ntioned. However the landlill was licensed to 2~cept asbestos con!a:ning
products. Asbestos fragments were noh:d L·n the ground st.!rface end it viould
be prudent to assume th2t U-,e lzndfili area conlair1s a~,bestos f,a9m(:r.~s and
tile malerial. if require,) to go eff site, should be trealo=d as special waste
reqLJiril1gremoval to a suitably licensed landfill.

6.1.3 The natural gcculld beneath the Mf>.DEGROur·![' 1','33 gen8rally a km cro','.'n,
slightly s3f1c1y,silty CLAY, bel1eath which was bedrock comprising Middle Coa'
r~easures.

6.1.4 Due to ne3rby services the previously identified v,'ell ':,'3S not investig2.led. It is
recomm8nelEd by Joynes Pik" and fl.ssociatlCs thai U1:S area be slJpervis"d
during tlce site strip phase of the rernediaiion ,",o,-I(s.

G.l.5 Six rotary open boreholes were dri!led to determine the presence or absence
of 3n unnamed coal seam and to assess if workings "re present. Coal was
encounlered in one of the six boreholes drilled 10 determine the unnamed
,eam and a further three elsewhere on the site. The other boreholes drilled to
delermine the unnamed seem encounlered a very dark grey/black
klUDSTONE at the same level as the coal. r~o evidence of workings was
encounlered (such as voids, broken wound, loss of flush elc.). Due to the
findings highlighted wilhin l/lis seclion it is believed lI,al t/lere will be no risk of
sett:ement due to coal mine workings benealh Ihe site as the coal seam is of
discontinuous and of peor quality and grades from a poor quality coal to a
black carbonaceous mudslone.

G.1.6 Tile pits marked on drawing 232095·03 SllOWSthe location and size olthe pits
l','itl1in the concrete bases with the majo,ily of the dep'hs sho\','J1via Ihe I,ial pil
logs appended to Ihis report One pit (Pit J) had a deeper concrete strip
beneath approximately 0.2m wiele and 3.0m de8p. All pils will require
grubbing oul and backfi!ling as delailed further in Ihe report.

Vvombwell Foundry, Hough Lane, Vofombwcll Consc!idJted Geo-Environmental
IllvestigetiOll Report
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6.2 Groundw;Jler Observ?tions

6.2.1 Groundwa~er \1\'25 not encollntered in Conylric': pits across lhe sile.

6.2.2 Groul1dw3:er W;JSr"co;ded end moni'olcd durillg the JPB shell and augu
boreholes and rotary boreholes. The depths r:Jnged from ground level to
84~m (beg I) across the site.

6.3 Chemic;)1 Testing - Soils

6.3.1 The results of the chemical tesling on soil salllp!es have beell reviewed in
accordance with the legislative franlework ~11l1criteria SEt out in Appendix D.

63.2 The results of the analysis h2\'e been assessed using stctistical tests as
cuttined in CLR 7. Appropriate US" values have ber.1l ca:cutated for each of
the identified s\r2.\a types (If) sile with \h" fc.llo\'ilng being recorded as having
concentrations of cieternl:nands in excess of the relevant SGV or JPA in-
house trigger concentration vatue (Version 5, Sept 2005) for a proposed end
use of residentiel vlith ga,·dens. T:,2 following main strala types ha\'e b~en
identified;

f,1,6.DEGROUND - bric~. rubble (Type A)
• M/IDE GROU~tD - ioundry sand (Type B)
• f'AADE GROUND - grave: (Type C)
• r,alwal CLAY

6.3.3 8ric:~.-::Rubb~'2 M3de Ground (Tyoe A)

The rEsuits of the four S2iT.r.-!0S of brick r~:~b!=n12de ground i:ldicaie Ih8t the
detem~;n3nds \','ere either below the published SGV or the Tier 1 in-hou~2
screEning vatues (IHSV) with the exception o~:

P.rsenic ,\lith a US" of 40.1,2 rng/y.gcomp2red 10 tile SGV of 20 mg/kg
• Lead \i,··iihUS" of 499.813 rng/kg cOl11p?redto the SGV of 450 rng;~g
• Nickel "dh a US" of S9.51 rr'g/kg compaed fo the SGV of 50 mg!kg
• Benzo (3) pyrene \i.'iih US'" of 1.19 mg/kg compared to tha IHSV of 1.1

I11g/l-'.g
Benz (b) f1uoranthene 'with US" of 1.19 mgikg compared to the IHSV of
1.1 mg/kg

• Chrysene with US" of 1.24 rng/kg compa'·"d 10the IHSV of 1 1 rng/kg

63.4 FoundlY Sand Made Ground (Type B)

The results of the eleven samples of foundry S2i,d made ground indiccte that
the determinands wEre Either bElow the published SGV or the Tier 1 IHSV
with the exception of:

P,rsenic with a US"' of 35.3 rng/kg compared to the SGV of 20 mg/kg
Nickel wilh a US" of 143.37 rnglkg compared to the SGV cf 50 mg/kg

• Elevated PAH.

Wornbwell Foundry, Hough Lane, Wombwell Consolidated Goo-Environmental
Investigation Report
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63.5 Gravelly Made Ground (Tvre C)

The results cf the eight s~mpl2s of grave:ly made ground indicate thai the
determ;nal1cls were either below the V,~I'shed SGV or the Tier 1 IHSV \"ilh
the e,ception of:

• Arsenic with a US"' of 34.95 rng/I'g compared to the SGV of 20 mglkg
"ickel with a US" of 74.43 mg/kg cc.mpored \0 lI,e SGV of 50 mglkg

• Lead wilh US"' of 464.62 mglkg compared to Ihe SGV of 450 mglkg
• Chrysene with US'·' of 1 29 mgtg compared to the IHSV of 1.1 mg/kg

6.3.6 Natural CIJV

The results of the four samr!es of n~t'.lfal clc\, i:1dic2tc that the determina~j3
\'Jere bElow either the published SGV 0r the Tier 1 IH3V

6.3.7 Hydroccrhons odours that I'Jcore noied by JPB during t~e sit5 i~'Jc~tig;;licn
were tested and sllOwed no significant levels of contarnin2tion

63.8 It should b'" noted Ihat the c1?ssificatioG of soil f8r \':a5Ie dispos?1 purposes
and any resulting waste accf?ptance criteria (\A/l,C testing) required under the
Lzndfill Ri'g~13Iions iGlroduced in July 2005 is t'c)'ond the scope of this
rsport.

6.4 Geotechnical Testing

6.4.1 Three represent2tj'/e samples "ve;e su:)mit:.2d to determine plas:ic.i:y lndey.
v2Iu~s.

6.4.2

64.3

6,5

6.5.1

652

65.3

Plasticity Index J\nalysis - GS1377; Pari 2; 1990.

Result.:; or tile geot~chnic~1 t2sting are pre~e:lt[;d in JPB Re;:;ori, 1\~pEr,d:xA.

These resL:1ts indicate Ihat t~e shallo','J cchcsi\;e soils encountered within the
tlial pits are of Illediu!11 to high vobme ch?r.ge potential in acco:dance with
IIHBC Standards Chapter 4.2 It would be prUdent at this st?ge to assume a
high volume change potential for this are of the site.

Gas/Groundwater Monitoring

The resuUs of gas moniloring have been ?ssessed based on the guidance
presented in The Building Regulations Approved Document C, 2000, BRE
Repor1 212, Construction of New Buildings on Gas Contaminated Land, 1991
and CIRIA Report 149, Protecting Development from Methane, 1995.

The guidance outl:ned ,,,ithin Approved Document C indicates that a gas risk
assessment should be undert2ken and the risks managed by rEmedial
measures such as removing the gas generating material or the prc',ision of
gas resistant barriers within proposed dwellings.

From the installations constructsd by JPB during the first ph2se of
investigalion Ihe following boreholes were situated will,il1 Il1e licensed landfill
area.

Wombwcll Foundry, Hough L2ne, Wornbwell COllsolidated Geo-Environmental
Investigation Report
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• Boreholes BH8, 8H22, BH25, BI'126, BH27 and 8H28 .

Taking lilis in 1o accounl and due 10Ihe cliffel8nl conditions ancl composilions
(,f the materials present on the site tile resulls 2/e reportE:cI nS two separ21e
areas.

Larrclfiil area (Boreholes BH3, BH22, BH25, BH26, 8H27 and 8H23)

6.5.4 Duri"g the 1110,,'/lor;ngper'lod, methane has been delected 2t concE"lralions
r2l1gi"g between 0.0% vlv and 16.0% v/v with lhe majority b8ing delected v.'iihin
borehole BH27.

6.5.5 Carbon Dioxide h2s been detected at concentratiens r2ngi"g between 00% viI'
and 5.7% vlv 0" 111O:'ethan one occasion in ooae/1of tile boreholes.

6.5.6 C2pleted oxygen concenlra'ions were record,,,d within lile r2~ge 20.9% vlv and
00% I'll'.

6.5.7 Avera£e g35 flo'!l rates recorded only low pesk emission r21es of 0.0 to 4.0 IIh.

6.5.8 Hydrogen sUlphide was nol detected on 2n)' vis'!.

6.5.9 Ground'."sler r,,'s t,een recorded v,··ithinIhe mon:loring poinls at deplhs of from
existing grQun;J levE" (begl) to 3.12m (I)egl).

RemainirlQ ",_'Iearea

0.5.10 Du....ing the rno;"iitoring period, meth2n-2 !~:::s bee!) d2teC~E:d at conCe!l~r2t~ons
ranglng b.:::t'Neen0.0% v/v and 2.0% v/v.

65.11 C2rbon Dioxide has been detected at concentrations r2nging between 0.0% vlv
;:;nd 9.0% v!v o.~ more than on8 occasion in each of the bCJreholes.

6.5. '12 Depleted 0;';Ygen concentrations '::ere recorded \',ith'n Il1e range 20.S~~ I'Iv 2nd
0.0% 'III'.

6.5.13 f'.verage g~s f1'Jwrates recorded only 101V pea~ emission rates of 00 to 4.0 I;h.

6_5.1,1 Hydrogen sulphide was not detected on dny visit.

6.5.15 Groundwaler has been recorded \'/ilhin the moniloring points at deplhs of from
existing ground level (begl) to 7.61m (beg I).

65.16 Due to a number of anomalies within the g2S monitoring provided by JPB it is
recommended tllat a further g2S moniloring programme be carried out by JPA.
This should include borehole 27 in particular, as this has had a reading of 0%
I'll' of oxygen with no other elevated gas levels. However it would be prudent
10 carry out gas monitoring in all available boreholes. Joynes Pike and
Associates have carried out a preliminary i'lsocction of tile boreholes installed
b\' JPB and currenlly we can confirm that gas monitoring will be able 10 be
carried out at BH 17, 24, 26, 27 and 28. If further boreholes are encounlered
during this 1110niloril1gperiod Ihey will be included v,dh;n the report.

Wombwell Foundry, Hough Lana, Wombwcl! Consoliuoled Geo-Environmenlal
Investigation Report
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B. ASSESSMENT & RECOMMENDATIOI,S

7.0 INTRODUCTION

7.1 This report has beell prepared on the understanding that the site is to be
deVeloped with residential properties of tl~cliiional 2 an,:! 3 storey construction
VJilh associated access ro"ds, landscaped areas, ar.d private g'lfdens.
Should the proposed site usage change significantly from the above. tile
contents of this report will require review ,"ld amendment as appropriate.

7.2 The ground condrtions ae typified by Ihe presence of MADE GROUND;
concrete and foundry slag with ash, clinker, brick 2nd slag \·.'hi'~h thickens
towards the landfill.

7.3 Where present the natural ground beneath tl~e 1·.1ADEGROUND comprises of
a s01l to firm brown s3ndy. silly CLA Y.

7.~ The rockhe;::d snCJunte<ed en site is thai cf Ihe lllicJdle cGiilmeasures.

Wombw'll Foundry, Hough Lone, V'lolllbVlelJ Consolidated Geo·Environrnental
Investigation Report
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8.0

8.1

8.1.1

8.1.2

8.2

8.2.1

8.3

8.3.1

MINING ASSESSMENT

I:videllce of Shallow T,,;niIlO

Fol!O\,..ing the rotary open-hole borehole inve"tig;;tion il hilS been proven thai
ShClllo':tc021 nlining does not affeclthe site.

!·Jofuture underground co31mining will affer.t Ihe site ~: this time.

Abandoneel Mille Entries

There are no cb~nd0ned mine entries on or v:ith:n 20rn of the sile.

Stability Assessment Criteria

1"0 slabillsatlon works 2re required wilh respect to underground coal mining
benealh Ihe site.

----
Consolloo teel Geo·Environ menial

Investigation Report
Wombwell Foundry, Hougll Lane, Wombwell
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9.0 ENVIRONIV:ENTAL ASSESSMEIH

9.1 Soil Contamination Summary

9.1.1 Cont3111ilO31ion W<JSencountered "Jithin the resul:s ohlainecJ frcm site. These
are det2iled below.

(1.1.2 Fronl the main slr"la types idEntified ill accorclance with ClR 7 t'levaler.l
arsenic, nickEl, tead 2nd P/'.Hs tevels inclucJing be~Lo(a)pyrene hGve been
lecorded vJithin the three 1113inMADE GROUND slrata types <JCfOSS tile sile.

9.1.3 I"alural strala types had clstern,inands which liOll below their respective
guideline values and are considered as sUlt2ble for Ie-use Oil site.

9.1 A During tI,e utility survey and further sit8 works <in oil inceptor was encountered
al Ihe southern boundary CoJ I.~e site bCi12:::th the fermer "Ellict" workshop.
This will require further investigation 2ncl remediation during Ihe ~ite clearance
v,lorks.

9.2 Risk Assessments

9.2.1 It is considered that the iI~ADE GROUI-JD materi21s encountered pose a risk to
I!umaCi health but not to con:rolled waters. As such they me suitabt~ for
rstention en site beneath e:thE: a suitable cepping layer (pathway bre2f;) or
hardstanding.

9.2.2 n-,e identified oil inlercepior will require funher invest:gation during site
r1ear2nc9 with sampling Df the underlying materials to determi~8 if
contarni,,,olion has taken pl3~e 10 identify ar,y remediation requirements.

9.2.3 The SL:~st2tion a3sociated with the fOfll~er foundry i~ sli!! oporational on site. It
is aS~L:med that this is to be s~itably decommissioned and rebcat"d.
Following decommissioning the underlying soils will require conlamination
testing f:Jr PCB suite of d2tern~inands to assess \\'h~ther the underlying soils
require remediation. It was ebserved that this building has 2sbestos
containing materials associated will, it.

9.2.4 If the topsoil present in the south eastem 2rea of the site is to b" stripped 2nd
stockpiled then, following the s:le strip this will require contamination testing to
determine its suit<ibility and re-use on site within pUblic open space and
garden areas.

9.3 Revised Conceptual Site r.lodel

9.3.1 This following seclion summarises Ihe findings of the invesligations inlo the
site. Drawing 232095-06 shows the icJentified source pallll'Jay receptors on
site considering an end use of residential housing with rear gardens.

9.4 Recommended Remedial Strategy

9.4.1 Based on the results of the investigation, the Revised Conceptual Site Ivlodel
<ind the Risk Assessments, it is recommended that the following remedial
vJorks are undertaken in the context of the development proposals.

C onsoJida led Geo·En virolllnental
Investigation Report
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9.4.2 Suiiable cC'comll1issiolling and rernoval of the sub,'18tion presenl on sile.
Validation samples should also be taken frol11 bene3th this area rc,l\owing
removal of the substation. The excav2.tiolls C<Jn be ~uitably bacUilted in all
engil1eered manner with eilher natural soil arisings [rorn any excavations or
dernolition Illaterials as oullilled beloVi. At this staae it should be assumed
that a rnaximL"n of arproxi,n81ety 70m' ·!Jill requi~e rt'mllv~1 and sl.litable
disposal [rolll site.

9.4.3 The 0:1 interceptor observed on site hilS liquid present within it. This should
be pumred dry. FolloViing this the area around the inlerceptor should be
broken ou1 ilnel the plas1ic vessel removed. Validation samples should be
taken and sent fer suitable con1amination testing. The excavation can be
sUltilbly backfilled in an ellgilleered manner wi1h either natural soil arisings
from allY e):cavations or demolition m21emls 2S outlined below. At this stage
it should be assumed that 2,S1proxima!ely 75m3 v.'ill require: rsmO\'cl 8nd
suitable dispcSJI from this area of the sile.

9.,1.4 Grubbing up and brc31:i"" out of all hards1ilrrdi,lg, floor slabs, bases and dEep
pits in tile formel· foundry areas of the site shculd t2ke place. V·jhere the
former bases ""e to be brch,n out, this should take place to 2.0m below the
base of 1I·,e proposed ca~illary break. When considsrillg the former pits.
these should be excavated, with all sicles and bases broken out. Excavation
sidas shOUld be stepped bac~ at a minimum of 1v: 1h gradient. This materia;
oS well 2'; stockpiled dEll1o:;lion mJ1~ria! ShOUld be crushed, screened and
re;Jseo. There is sufficient laboratory jesting to ShO"N that this m2~eriat is
accep!abl2 for re-use beneath capping but if any u;ll.1sual material is
Encoun!~rt::cJ it sl"lould be StOCkpiled separately 8nd tested. Foilowing
stockpi1in0 cf this material the unc.!erlj,j:lg rv'1~,DE GROUND should be ;t~med
over' to 3 dsrth of 2('",. The material excavated ShOL:ldbe replacod in an
engi"ECer~c'manner 10 aliO·,·Ja minirnunl s~fe c9aring capacity of 50 kr-lfm2 for
the use of rdft foundil1ions. 1 his technique will elso be suitable fer areas
where over deepening has been required for the former pits on site.

9.4.5 The culvert running ber,e3thlile sile vii!1rq~lire fully prO\,ing in order to avoid
damage during constructlcn. This is likely to involve working in confined
spaces in order to unbloc". the culvert and g~in access wilh the probe.

9.4.6 During the raising i~ site levels, where na(ural ground is (0 remain in garden
areas a minin~um growing medium of 250rnl11 of site wen topsoil ((allowing
further testing) should be provided. Where t.~ADE GROU~m is to remain in
garden areas it should be capped with a minimum of 600ll1m of clean material
incorporating 150mm 'hard-to-dig' layer con1prising site won demolition
materials, with 225mln of clean site won or imported topsoil and 225mm of
clean site won or imported Clily rich material.

9.4.7 fhe above remediation slralegy should be agreed with the Regulatory
Aulhori1ies (Local Authorily, Environl11an1Agency and NHBC if required)

9.5 Health & Safety

9.5.1 During the reclamation 2nd cOl1struction phases of the site developllient it will
be necessary to protect tile 11eall11and safety of site personnel. G'2neral
guid2nce on these mailers is given in 1he Health and Safely Executive (HSE)
document 'Protection at Workers and the General Public during the
Redevelopment of COll12minaled Land·'.

Wornbwell Foundry, Hough Lane, Wombwell Consolidated Geo-Environment"1
Investigation Report
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8.5.2 In sumlll8ry, the following measures are sugge:;led to prov:de a min:mum
leve I of protection:

• ,c.. II ground workers should be issued with th," relevant protective c1othino,
foolwem and gloves. These protective items should riot be removed from
the slle and pe~sonriel should be instructed as to why and how they are to
be used.

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

• Good practices rel2tin9 to personal hygiene should be adopted on the
site.

• The contr;Jctor shall sati3fy the He3!th 2nd Safoty Execu:i'~'3 ':~':tllf2g.Jrd to
any other malters concerning the he3Hh, s2fely and welfare of peroons on
the site.

~.6 Waste Disposal

8.6.1 Due 10 the implementaticn of the Landfill Directive <iny soils which may
require removal from the site may be ccnsidered hazardous, howe'ler
c1arificali'Jn should be sought from the disposal point aboul whether they
would be licensed to receive ma:erials with the cOGtamination levols recorded.
it is not ~r~~icipated th3t 12rge quantities of ma~erial v.'i!1 require reiTICl\lal from
site.

8,62 It rnzy be necessary to register a \\'2ste cxe:l~pti')n I,".'iih the Envircnn;Ent
Agency in rela~ion to any regrao;ng vvorks to b--=undenakell.

S.7 Service Pipes

9.7.1 Certain hydrocarbons (particularly arom2tic compounds) can permeilte plastic
\','ater pipes 2nd taint drinking water supplies. Other hydrocarbons can cause
cggressive attack 011 plastic building materiais. Ii is therefore recornmended
that water suprly pipes should be laid "bove the grol;rrdwater level within a
trench of clean sranular materia!. If n:J significar.t concentr2tions of
hydrocarbcno are present, then the use of s'andard plastic supply pip!"s (such
as HOPE) should be cpprc>~·riate. II is also recommended that the water
supply utility company is contacted to confirm that adopted protectic"
measures are acceptsble prior to progressing allY construction at the site.

Consolidated Geo-EnvilOnrnenf3/
Investigation Report
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10.0 GEOTECHNICAL ASSESSMEtH

10.1 Foundation Design

10.1.1 The most likely foundation solution for plols on this sile will be dependant on
Ih8 load;ngs, house Iype arr,mg<-ments and re).,li'Je pos;lion On s;te. Th!;
foundation options for the site can be split into sev·':f31areas;

10.1.2 Wlthill 1I1evicinity of the well any plols thai are "ffected by tile feature will
probably require pad snd pier foundalions or locally deepening and stepping
back wiih reinforcement. It is currently believed thai the well is likely to be
located bencath the road construction. If Ihis is the case then the depth will
be required 10 be proved Depending on the depth l\vo cpt ions can be
adopled, subject to prior Lecal Aulhorily approval;

• Shallow; Break out the top and step back at a 1v:2h prior to the placsmenl
and compaction of sinole sized 50 - 751l1mdiamster stone infil!.

Deep (>5.0m); The WElls depth will most likely require proving via d:'illing
dew" the centre ef the shaft using a shafj c1riliil1gplatform. Further to this
50 - 75mm diameter stone sllol/Id be used to infdl the shaft ami
compacled with further holes drilled and grouted

10.1.3 Vlhere the relatl'Jely shallower predominantly foundry sand MADE GROUND
is encount';l sd a site turnover should be carried oul to a mil1imum of 20111
belovJ l,-,<c capillary t.rsak. All c·versized material should be removed v!ith
specific nO:lce taken of any significant slag and clinker tI,at is lif:ely to be
encounisr"d. Should significant Quantities of this material be encounlered all
slag a"d c:inkcr should be carefully removed and re-used in areas of Public
Cpen Soeco (POS). The n~alerial should then b'= replaced in an engineered
c~a~m" to ,,110'.'.' raft foundalions to be used.

10.1.4 Where foundations are over re!alively shallower deepened sectiolls due to
fermer pits ell site the excavations should be suitably backfilled in an
engineered manner to allow raft foundations.

10.1.5 AI this slage in order to limi! exposure of contaminants to ground workers ste~1
driven pile and ground beam foundations will be required where plots are
located oller the former bndfill. Through the 'lnlerprelation of in~rusive
investigations to date piles should be 2pproximately GOm deep. Piles ere a'so
likely to be the most suitable foundation type where deep pits ha\'e been
idenlified. The culvert will require fully proving prior to the comnlencElnent of
piling 10 avoid damage

10.16 Along Ihe periphery of Ihe site strip/trench fiil feelings are deemed suilable,
deepened due to trees \'.'here applicable.

10.2 Floor Slab Desi[]1l

10.2.1 Due to Ihe presence of fill and its proposed reengineering across tile site there
\ViII be greater than 600ml1l of MADE GROUI~D. TherEfore the Lise of
suspended ground floors will be required across the site.

WOlllbwel1 Foundry, Hough Lane, Wornbwell Consolidated Geo-Environmental
Investigation Report



232095.20051340

-----~--~--- -_._---._---~--~~~--_.~~.

'10.2.2 It is currently Joynes Pi~.e am; I\ssociates view th,d ~n extended gas
moniloring period be calfi;:,cI oul on lhe bOleho1;:'$that can sh',1be used. If lhis
is not done. b~sed on the inforl1l~tion frolll the JPB report t:,8 site is shown 10
be characteristic 4 situation (as per the Wilson 8nd Card model). This means
th3: there is a requiren1fnt fnl; A Well con3tructed Suspi'llded or ground Slilb.
gas resistant nlE:mbr.J:le, passively l.'cllli!;;lEO undelilo,){ sub-space, oversilo?
capping and an in·ground venllng layer.

10.2.4 These protection measures sh,)uld be agre",rl wilh the l.ocel Authority

10.3 Building l-lear Trees

10.3.1 The near surface natural soils have been classed as high volume change
potential, therefore specific vertical and laler~! heave precautions ore required
due I;) exist'''9 or rroposed trees ill 5ccordal1ce with NHBC Standards
Chapler 4.2.

10.5 Conslructioi1

10.5.1 Side stabitity of excavations in current madt ground will be poor and should
be SUitably supponed in accordance with current legislation and industry best
pr2ctice. Tile st2hility of exc2vations in the engineered material Should be
Improved.

10.6 Soak2\'J2yslDrain3ge

1O.S. ~ Due to n~DderD:e to deep thickileses (;f made ground affecting the sile,
s02kaway> w;11be unsuiteble for surf;)ce \\'2ier d:schage. An 31ternalive
I1lelhod of (training ihe site;should be sough!.

Consolidated Geo-Environrnental
Investigation ReJlort
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\·\.O fURTHER RECOMMENDATIClNS

-1',.1 The followi'19 [lililler VJorks h~ve been r~c~m:r.endsd prior 10 the dcvelo;)ment
of Ihe sile:

(.3) Type 3 ashe.s:os $1 Jrv~y cf SLJbsl3ti~Yl follo,.'.,jr,g decamr.-::ss!o!1!ng.

(b) FOClndation schedule and plot Sljecific foun,)alion c1es:gns.

(e) Procluction of a Remediation 1II,,"I;,odStatEment.

(d) Fu,-tller testing of the lopsoil 101l0'.·..ing stockpiling

(2) Inspeclio~ cf reteining WJII 011 norin easlsfn boundary of site during
site ·v\lorks.

(f) r~cp2:r vJorks 2nd furiher C12S monItoring of a'/8i;obI2 'l,'el:s, in
polticul~r ",,,,II 27.

For and 011 Beha!f of Joynes Pike and JI.ssociates Limited
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{n ~ddi(i0!l_.;\ sm~d{ v,nll:T\',~d ~·'::(lk,gl:c:·tIi~',ld( is s!i\)\\'ll ((J b~ \i\,:'::::2t·lt ::'1llhc snu:,h-

e::~,IL'l"n t"OL!Ild::n' C·I·lh: ::i!l'. The- (;I','lllict"lc!s ;:[:l:! 1_'\ il1:: le)\, T~c,:,th1('1::',\'.lllJ \\illl

.:1 ':k)\\'!l-l~':rr)"~'~I)the i.':'~:'l.

Surl:,"c W:<I(,1 F(':\llIle I i::'\'~:'~"(I~I no\'. "i""~(,:'I C~~~~\~l.i"ifi(.I:tl:ll'

C~~I'~~~~-((:dS(-I-:~~~;l~---\--~):i:~~-~l__'_\'_\llh t'~~ 1;\ ,t /\,. \l,l"c

l(!loJI Beck (Dc:!J"I!c 950,11 s;.)l,nl1 I I...·:~st . Cir::(k "C" ;!~~UI)Q
Tribu(:lrics) "-'- -C-- '-- _

Iii;' ( ..I1<'1,d (1\:;,1:1\ .-\,,·~",i;\'·111 [(;(,',\1 f.1:': '::1(;':;( Il .,,11,,':1'\' i" :~'l'
f::',\ \ll~~~;I~::::\~ '::(:-"~:I:,li..:::;1 ,:~~':!l<'dr", ,":' .-i:":, i:;~',":::,'r \w:,i:t,;
I:: r i " tf i ;1".1~',I::::!~



3"):2 The [n\·irl'·(lh ..'Cf,: rL'\kJI'I indil':!il,'::i lh,:l \\'iihill 1km (,d-lhc .site (;iIH]lljJ il) J:1l1 k:1

cL'I'li,in C:llc~t'ril's) lhere is / :11(:

i'~lJlicl'11C ....d :',lII'LiL(' \\~11('j' :·lb~lr;i('liUl1s. (-l I:p In =:hll ::\\·;l>'. 1",11\;!1l k':c 11"1l']]"

licl'llcc~; lc\'ul:cd.)

~ 1~{\!llllill:l ii1Ci(k:ll.s !() :·ll! f:·c(' \\:!~l'!.s ~'111CC11)01.

Ii~l'idl';~;s \\l': ..... cI:;:~siiiL'~1 ,is . (';:1"'~1.~1),' l\riIJI~" (;':l'I~~~':I(" t·,\, !I,l'

J:ll\ irl'!~I!llTli :\~CI)CY. ll;;.:\· ]L-,I~:\(: 10 dj~l'h:!rg(:s (d"',":'C"'''~l~C'' ;:I,l! {;ils,

2 di~ch:lrg(' C011::::.:Y~ls ((,l ui~~110Ikd \'.-:lICJ::. LIne: l'IUll'd ,~:; tllhkl'~r(JI.;ld :Tll! the

(.'1her to Kili.J]l neck )n 111...:'!.J:..',llTC C,:lChIriC';ll ::rc::..

~!!lJcrL~i;l by ~h::1!CJ'.\· C();i! S(::!115, \\hich Jl1:ly h:\,(.' 1.:':::"'11\'.'l'11~~d by r':,:.-:l cn;]1

mli:i!l\..!, 11 :::(z>lcslkH In;j;\..' '.,.-,}d;in!;::: h:~d l'c-::;l c;;!-!i(·J uu[ ill 1·1 .~c:!;),SC',fl'c:~l ;"';t

dq)~!ls in c.\ccss cf S(,)1~1lll'p·:(nh ;h~ slk, \\"i;11 tile !:tsl h1C/\\;l ch!c (If \"()lk!r:~
b:_'illg 1980. This is :! liitk I:li:::.Ic::dillg bcc~t!sc thee ~:;":'c;);(r .C;:,f~11l-" :~Ir!lk)\\'cr

_) _~.3 The ~h:ti!l:)\'.-\;r ((\~l :.:"~<'!Ill !:'C!J:..':I1!l th.::: silL, ihc ~-Jc,,\'lJi!1 CI.~:J. \\heh i:. ,:I'(!'t:;Hl

0.=111 tlt\ck. The L<c\\h\lll\,~d ('l:tCi"\-'pS :ll the 1:(:ril~Cl'!l ,:l:d ('~::~l(rn r<'n cd' \h~

:::;1::-:i.lid dips 10 ihc- t;;sL ~(\ the ~~';l:n slv_':l,:ld (~]l]Y l'c 1';',,'::,:1:1 bp~'lcl\\' ,1 ~l1i;:11F:lrt lJI'

1.1]:..' j)I\\p(l~('d J\'~:id(:!lii,':] dC\'l'!ClrTnL'nt ::r:,,"J ;:( ihc nr1r~h-c::Yl. U,~<kilY:J]g the

>~c\\'h!!l Cl\:l1 5l',!1ll :~rc L't!J(r '.',"olleJ ::,l.'::1l!S. the i1('\[ h.:·jl";g lL:..: 1.,kl!l1j1f)~·!d C(~:J1

:H ~Om b\..'lu\\' it. CO!-I<;idcril~g [he (kT\!~ <\u1 ;~~\.' (If ,'!ny ~\!clJ \':nd:i!lgs it is

~j!)\i(ip:l\cd \I'ut ~\ny g\\'\'<11:d nl\l\U1h.-nt ?:-:::-,ci.:\;\',(d .."ilh 1\1<>c '.\'\\l'h\',~s ~;\h:'\lld

kl\ C !()llg si!~cc c(':\~('d.



')'~ I h\.,.' t~c\\l1il1 ell:!! \'.~~:::;J"!\..;\\..:d dl:lil1g lilt.: ph:,~\l>:d illh';"l;~:llj()il dc:crih.:J k·kl\\·.

No utlll'!' ((1~!1 ~T;llll~;\\no-: ri.1(111o-1UJ)~;il\..';1\ p:~l"l()r lh!c~ ill\·\ ..'~;lj;;:;~li(.\I).

L:1 11<11111

\1...cmb· ..·....::ll F\..·:~:)ldry L!J [(I di~~,·C5l· (If ··.';:::·i:: !1::~I("ri;':1:]1.:1 1::!]·::(ill C·!1 ;,1',:5 «'~'.
The' !;C(-:JCl', rl'C'_'rc;!I..,,~·j\\T.I~O n ]-l~ \iOr) -!, "\~iS ;;r::il:cj C;l I j),_-,.: ]Sj71: ~u,_:

!~(:!'!EitL'cJ ihe l'I]-~jtc di~rll5:111.~r:

'! he' C\h~n! ()f ;hc dciinilin: ]il'l'J~(c:d .:1'1..':\:5 ::.:11IY,\)1 un .lPf) nr;-''.\'!;1~ 1}(~l7:~.-OS.

'Ihis is ;1. c(.\py cd' Ik~ Drigi;~;:1 J;C<:I~C(: ]'~:l!l (htl-·d :-1.11.77 r1ll\!i.kJ t~'tl:c
[!I\'irol1J:1L-lit :\~CI1(Y :Ill;l is 1';--;111...:1' ::!I:q'c C\IC'ILi\e 1h:!11the ~·(TJ'n::(-:..1 ii[l LlI'{\l



sl!(:\\11 l',n 1\'Cl']l! r't1h!i~r1l'd [1l\'il\"'llllll'11LI! :\~l'jlCY l11:I[·'S. The !'J7! fic':r:crd

;Ill':l is ;i1~',llindiclh,'d (111.11111Dr:;\'. i)l~ 1)~:()7·tOC,.

_).-1. The LI1,,'irL1l.:hcl'k !\l'jH."ll ;~kl"lli!'ll'~~ (Jile nl1K'r \\;\:,k iJ"l';dll1L'lll (lr di\!"'lY;;":\ ~;ill'

,,\'iihin ]1~1ll urilJe ~L11~jl'l( ~'ill',:1 \'(.'1';- ~,lll;dl SC1;IP-Y~JI'd ~~(.In 1\0]"111 cd'~h(' :·.iit..'.

L\:"~:,L'dO!ll!:C ;~\';l:!:lI.·,1cir:!l)l:n::l!UJl, \\'::.'do 1"1(11Cl)]yid(T l.~ndll!1 g::s ('Il,_·;~t.'k'l('

1() he ~,ir:;l~ili(;TilIn rL'!:lii(lJ) It) :11(' :~\lb.i,:'Cl~il~.

~.). J'~'2rLr~,:ncc!o ])llildil)g J'~l'~,L;lrch[q::hli~Jlql<':!ll ;~(-J:'(lq :211 . J'~;:ljL-lil ~ Gl:id:wcc

C'il Ill:.: jl;'C1(('Cii\\: !\ k:i~I~;'C'S ((,If \:C\': D·:·..,.'llin~)· (1~/7'9) ~;L:lcs:11;-li ~l ~~\:I()~ic;:l

;1~::'_'~;:;!l~LI11 <;!1ocld h:: C:~!T;;:d Ol!t :Il....d (Tn:;icL..'[ :li(~ll ~h(llJlci \',(' ~i':cn to

!1~:.I:":l!!I:~b;-I~ic 1~1\)tel'Ll~!1 !\"Ii(l !-,C\\' d\,,-cll!11~~, if ]~,.:'ce:';~~:\I\·. 1,10\::'2'\(,.'1 i;'",,:

[I]\"il<,xh'--'CK I\l';:'\-'I"L llsing ~.,I~li(',r,<:1 !~;~dio]o~icd P;'(lIl-Clitljl Pn:,1'(i '~::I.J. q :ics

lil::l kss ~il;::l ll;;~('.1" ];r,;];2S )11lh:: ](l<':::1lilY ~::T :l'cor:J:.,d ::s h:';r:g ::!-.;")\"': ihe r:~':~',-~jl

:\C!i(Yl ]::"',";,.:1 ;:J1J 111;':1l\lily 'l~:!~ic';~:dl~n j",i('!(C;IC:il m,::·;:(,w:::S;:-;:-:2 ;'(':]l~:I,~,ji:l

c!isco i:(i I:l!( d f'nl:;~dr:: ;~c\i.,'j 1lC:1:
11) CO~1!:"1~1IK'!:ny ll::'~~c d!!·l~C\r.\I",: ::-r:i1 ic.'i (.f r'\)~:~,;!b~(C(:!:l;:Il~ili~l\i'·,-:,: lI"C (~:1



-1

12111 (l, ..:lt:h:'::J", ;1!lLI (('111]'1li.':__\1 ("d"ll'L'll \\ lllL!(,\·,-k':,'i .',;llllpkt Ilo!\.:!J(",k:;: rl,)l!! r('\'~i:'(")':L"I1-

hc\k drillhoks, nine light c:hlc !~,n(\l~~i\'L' hnlLh.\l ....~~:111.1r()ut('~'11 Iri;:1 P!I~;.

-1 ,._'

1 ,
. -,

j"irtCl'll \,,'iric!O\\'kss :'::llnpLJ h\r ....,h;j·.::~ "\''':1;2' ~L:nJ~by :1 ··Cc:r1r-\.:·;iWf 1.:0" llj"i:l ri;; :!iFl

:Ichic';::d ci;.:plhs nf i.-"":"[\\-L'CI' O_(;~I~l ;:lhl ~.On;:ibc;o\l; c.\iqil)g ~r('\T:d !:..:\·~·L J::-::~l:!,-'o::c

ty t};~.lPI1 ;::;l~i;':':c: to ::iJ ill ~h:.:f·!i'odLC1.i011 cl'tI!e ~!ror"':!1d-::d .-:'n!:'!p, ..>.::·rYc:/!!: ..-d L_'I;;:;i(d~'

kgs VC~ ..c:.,j1F-:rdi:\ ;\). S'~'1cc~cd.'~!!;~pks \\'('11..' i.h~il ~c):::.:;~l!cd :ii:J ~,,'J~t((;1' ch::in:c-:I

Upon U.'J1lp]cl;C1]:, S!;:ndl"'ip;.:-s \\;:1'( i!l~~:lilcd 1:1 Sl'!l'l'lcu 1;<,+'::5',l\ rH~'rE'!il ill(\::;:I~!'~I:g c:f

grlJuJld\\'.1\u ;':Ild ~rlHH](.l ~;:~, ]")c:l:liis or the illst::!!;:ti(lllS :1r::?~i;c!~(!cd rY1 t\~l0~s ~n

"\rp~'lldj\ ,\. The :-L'i,l::lllii;g \\':n,:)o\\'lc~·,~.; :::\!Jlp~('r l.~"ll\'-~~C'1::s ',\-:~'IC l.':il..:\:Cd].:J \,,'il))

F(\r~:CI~ Ltd. cr \\\:~;!!Jr(I~'~!\;,'ich, ;!!ilis;.'l1 ;~ "Kki1":ill" JJ'j1l1ig ~(\ ~jil~~ j~:'~!rr("L~JY(1]:'(':1-

jll~,k dr il!!}L\k~; 10depths cd-j',',:I\\-l'Ul 15,(\11 :::1;,] ~O,(IIll h,:ll\\\' c,iQill:; ~,J,-_l\lIhJ k'::..:1 U~;llg

:'11" nu~;!lkcl;Jl!qt~:,:s, -J he dri!kr k\g~:..:d Ihe cI!uings c\!:,,~')!cd ,11 thl: ~l:!'r::C(' ::ul lhc

,q!,::t:1(k~cri!:ljcib ::1\.'l'!(l\'idcd (\!11hc :1j'l"_'lldcd drillhcdc logs ill r\p]!C:lld).'\ 13,



1..:1')1\11 CU!11pli..'litlll of Ih,..: (~ril!l:Clk:::, ({~ij',hili", ..J !~I('r\lJl(,h\"Il",T / ::J'(\lJlld ~;lS :;'~PllilCl!jllg

S!;llh!pirh ..':) \\:".:1"(' iw;t:dlcd iil ;111 It,'l\l!" dl illhld,,'s tll ;1 ,kl~lh \II' lCl,(:lll b,:k,\\' C\i~:ljl,~"

~rl)lllhl k\'cl, nl''': drilllwics \',L'iC b:H,:Lf-Illcd 11) 1(1,(10111hL'lri\\-' gr(~lllHI k\'(1 Wi\1~ ;1

ll1i.\llIll' (rr l1,,'lll(lnilL' L'~:llll'li\ ~r(l\11. ~~k1tkd pi)x: In :1 j1:'-':1~r 1\ (,] rl'~:11(JWC7.;"11(', \''-:IS

l'lIillj,IC1(d 1(.1grlHllld I,.'\·l'! \I.'il!l:1 ~,(lli"'II,,if'c ~l'(·li{.1:1. C(l\l'I,_'d \.,iih:l C:II1. :::'1;rj'(l\;nd,-',ll,~Y:l

b--'::I]\OJ:iiC ':.'\:;:1 l'1(1111 I,UO;l1 :'1 U,:'()1ll l<kJ"\: ~;l,,:~;~d 1...:\ ~'I ::Ild j-:lk,,] \\'1;11 ;\ ':t:~~UL'(,,:d

:\.C. (:)e,d) Ur!lI~I~~S,'i·\'iu ..', uf \\'!}it~~tl)\ \\:15 L'(\Y1Il~i:',~iG:1("Jiel Sii~L ~) li~LtelL-,k

p-:',(lI:.;:;i\'( h',ch:)!:..'s h'l lkpths or h.:l\\ .....~Cll '-lj(!111 ;:rid 9,(I()!1l hck')-..': (\j:':iil1~ ~I'()~l~hl

Il'n:lu5ir;g:1 1.)~I:doISU '~h'.:)1 ,!;'III i ....l~~('r· lig. (Ul J~g..\ \''';~:);!;~'\lc~l(ll1c,,1;1! 1.:-rl!)ll~L!~

J(J!ll~:'(,';l FC'(.~k & BIc'liJl:cr ::bc~ ~:\:PLT\';:-:~d l1:~ ;:':-::.::.-::·..;ltic\Jl PI' 1.111l:'cil!rl~' c-:c:~<:~cd[1'i:ll

jllL: u:::irlg:\ .!CJ3 )C_\~ 11l::chill~', :\ l'-!'c;:!:cr ;:(!:lC\;I1'j~'!'lt \''-::S \!I~li~,('cl in \~rdu \'.1 hl'!~;

l!Ji·()l!~h ,::urf::L'c CC':l,:rl'lc :I::l"'s '"itl:!llll:c h,!l~!!J'~~,

:\~::ill~<:illplc::; \'::..'1:.:' l~d;l'!l (-1 c:!ch h'!'j::C\ll L'l:C(ll\J)!Cl'l,;j dl!l'i~lg \ll<..' C\CI\':-;ll[,n:" <:!:lpk'd

<:l'idkg~<'d by t):e .lllB l'jl!:;i;'~Cl~1' Ii) ;::d i!l the pn\dl~(1:l)!l U!'l!:''': l'ngillcl'r \· ....ri;i::,.1Iri:iI rit

h)~s (~.('C::"rp:":'I,di\ U). ~l'!'~'ll('d ~:!I:ll"ks '.':('!'~lh'.'11 ~:cht'd\!1l.'ll ::n..1 ~Clll l(-'r C!-:'::l~ic;d ::11,,1



\h\,~il(lIiil~ ~·,r~1\)~11Hh"::kl k\··J:- ;~l1dL'll\lIr.d ~,Io;.,~·:;;"iIH.:l11Jillg llll"lh::l1l'. C;llb(·I1l!iL'.:-:iLk,

(1\·.~2~'11. C::tl'(.!1 ll;tllhi\,idl'. l~)dt(\~l'l1 ~I.lll'lli{k ::Ilf.l ::lJl1l'''I'hclic P:'(:Sq~:,-" \''-:1:'

III,d·...·I::d,Cll h\' lPi~ C'll [\\1\ ()'-C~c.:illll:'. f"roll1 Ihe .'l:l11,]pil'l·;-; ill.'"1::1kd (\Jl ~;\". l!-.il1~ ;1

h ..::"'ll l!IHJClldLcll 011 [\\1..1 l'IIII1:CI nccl,illllC; to d:!ll' by \\';::;ic hLI11:1gCil1l'ilt ':·.3soci;~\(,;

(\\'\1.\) :llld is cO\ltinuing (':) :lll]t'lllhl:; \\'"I::-ic.:. \'. \1.-\ ;\I"C l]:;il1~ ~ Ci\l! L:ll!r.!Sltl'\· .....;0r 11.

(;:\S 1);:IJ CiF(-.O, C~l! \';5-:i ::nd c3iplll('kr.

'I he il::--u!lc;;; 1".1' :111 lI~c ~:LC; ;!rid ~T("llllllh\::lcr d:scr'/:Jiit'i1s Il' t!;![c :..::!'C I\J(',· ..T~...:d ;n

:\r-!~c;,"li\ Ci



5 C!WU:'!1l «)j'\!lIT!();\S

\\;~d·-: (l\t\\\\\d i.kpo':.:ilS \';>':\~ hk\\\ii\cd i;~;:\1 \h,~ <"':\j'd\'lr;':\('>i':' hoks (:\(:(T\ -\\'\0 :~i\d

r Ii! '\, "\ he !.;1' ....':llL'q lhid~l")c~'s \\,is Clll()tirl~\.'I·(d in Isil 23 (;ll 1hc .'",(l\lih>.:rl1 en:.! pi' Ih....:

rUl:lll!IY htli\dill~~) \\'hieh Pi\l\·,~'\1j.HL'dl\mil::1!11Iy rlllllldlY ~<:nd 1111\(l;l lil'!~lh r,r ~~.:)OJn

l'L'll)\\' c:\\stlllg gl(llliHl k·\"L'l.The lhickl~c~;:;:, (Ir hbdc (jl()\!nJ '''~\ri..:.:s :lCrnsslhc ':.:iic.hcil":g

1.\l')ic::!Jy Jess lh:Ul -l.Om IIlic1: hcnc:i1h lhc ((iulldry b(lildin~..;;~H1d ~rcr~lcr 1h::n --IJ.lin

bClh.:;l1h lilt..: for!ller ];\IlL!I-i11 ~:lC~. The "Litle CirGlIlll1 i~(l\'ct\\'h('ll''-lin~ly fOtlltlry s;::lll;

::I(;I)~ \\ith ~l';lcr;:I foundry \:';;.slc produced (111 <te. This i:1Cludcs clid:(r, .::;!;~~.koLL'll

rc rr~:clO1'Yh icks ;~l~d:1 ~1l1:i\1 :lllH)\:llt cd'l r::nip ilI:'::I~I1.

St~:lld:-lrd PcnC'11'.:"'11!OI1 T('~[s (SPT·~;) (If ('t~I~~ r\:-:i';::'lr(~lirljl T....':;i5 (CP1·s) \"·'-Cl'(:t1r.Jl'!i~J:L'i)

111 ih~ \\"indo\\'kss ~;':ilF,k-r ~;;':(i c:-:hk ll;cl h":L':K:lt.::~, ::-T,ic:"l]~.. ;2i I ,(:I~) l;lil','.-::h, ;1)

(;ckr;nln,.:' ih~ :.::Ircilgih oftht.: \1~\~...: CJrnunJ. The P"::::-lclr:t::,;iJ lc:;t ,cst!L~ ';;:ricJ1::icr;dh'

~~C1LJ~51hc .:::itc ;lnd ;l1.:::D\\"i\)1 (L:Ii:IL ;ndic:-.!l::g. ;h:: \',":li;;;']: :"'.:lJ i,:';C011l,\-,lkd ,'~,:;ii:':::nj";\ic

j('I)(\~;ii(!!l 1,:1' l!I'~SC;:l:~~(ri;~l~.SPT ..'CI1T ·:·r '..~\i:t:' ,,\·;\hi!l (he J\l:-;~~c (j;'CJil::J \-;:r~:.:d

'::;.2. i\.':~tilr;~1 SI!pcrf""ici:d I1cp(l~ii:~

C()lJ)Jlri.~cJ -,\'('2Ih(,iCd 111:;!~ii;:')~ J(·ri\·(;j l'rc1lll th(' 1!lld(:11:;ir~g:-,il1y s::!1dS~n!1'2 k·dl'cc!:.

Th,,.. ~i1I-"crr~!ci;,.ldeposits "\·~1:.' ~(·llcr:111y L:ilCr..l!;:~~rc-J .:.t k-ss tlUll ~.Oln dept)] ::wl_:::d !J~L'



The :,I)Jicip::lcd !\ liddlc Cn:d ,:'.lC:I'i!!ll'.'\ .C:{l)id !:,L'(d()~y \\';J.'l proved ill :111 (lr lIie I'(I!;~(\'

npcn-h(rlcs, ~~crll',":Jll.\' 10 :1 d:Tlh (II' .')()m :1i\1t111d Ihe .<:;/e (I "-~ni in UI! /9). 'lhc :',U-:!l;l

CliCUlII",[l.'l't:d, \"hich \\crc k,:::~~cd by [hI..: drilk'r, ((\llsi:lc'J 01' S;\lllL,,'I(,!'ll'S \\'ltll Jl1lldsiC,nc

h::\1us. TG\\'~:r:J\ iliL (';r;\ ::11...1 il1,'1 (11 ('\1) the silC 1\1I..':;C ~"';\llll'~lt)!lLS \\'cre J,,)\llid itl be

o\<'rl::i:l by il;l:t1~~l(ln:.: \\'illl (lcl':i..:i!,'I~:!] h::I';ll::: (Jr.' h;:k ::\11:1 ~,h:'dcYCti;:] ~'(~IIlS.

/ ; [1r;,1 sh::k:. ((1::11' \\-;L~ idcl;/i ;{I.:d ill l"ii-ll!) 1:;1 I h~ hiT: or 111('.':j:c :;l'iI( JlK' } !('I!~'h LJ;;('

bOlll;d::ry') ;-:1 11.):11 to 1~,nlll d~'litll h:lo\\' ~!'()lIlld Il:\-cl, ;lild.1 O.~!l1 [Ilick co;:1 :l''::!11',,-~::;

iJcl1lil'lcd;1\ 3./111 dcpih ill Hl111 (J \':ii1oO\\-lc:,s :::::111plcr bc:rchok ~il~;o 10[;:;,:d ill the

2.::'0;11 ~i"hj En11~ ;";t --l.':;();~l ~::l:lll h:.-k!\'; c.\i:::ting ~l·t".ll!nd-l\.'\'C1. Th,...: !"(-J".::~i:~d(re,j ~h..:

'.':i::Jc~ ...,:!::ss ~,~:n~I:1::.'l'1'·'.;I':,:,·h,,-:,L'~.:-:r:<.l::!] (~f11-,2{ri~d ri!.s ,,\'(j'\.: rccCi".L:J :;$ 'J:-y'. :\ ~li~l!\

'.':::::'!('j" '~'ill:-y \\',':; r:.::ccrJ:.:.'J l!l I'\!':~~::,c;',~:~-1:c~k BI-1 1(, \\ hie]] '.h,.>] ('.l!t, ?pd ~l ·w:::",.Iilll',l·

\\'~:lC;- :1"!!lO\': \';;;:; r,(~lc-d in i(',!::r:; (~r~:n-]1(:'!c S] J 19. :\ '-,y~<Cl ~">::I'::~c .,'::~s J;('lcd ;~l ....:i-,ll'

r':::rclI~''',i\';::: S!r 23'::i f:,Ol1l. The r':.'n~:-I::·:dcr c!fdh: rC:{~!i:F ,,:j:c:;·Ln:c ;~r~Jc~b!,::r::rC':5:!',-C:

I
.j

f _('e;:.: liOil -'Tri"i.1\. .st!r(~;cc S(!'ih: L~\-d
Lc',ol (:;1.-\00)' (n'"~1/[,".',0 DJ. - ~~~~-~-"~"~1-- --~--

iIiIII I 7~ll____j ___25_ / ! .27-~------ - - --- -- - -----
L\ III ~ I 20,97 ~.·I ;(j.57

-- >------------ -- -- -_ .._-,-----
ill II(j I 7~.90 ::H 50,~;'O

---'---"-"--

I -II!I j \9 ~:(l.()) I 3.R (G)~5-~-------I-- .- "--'--- ~----"-'
iJ1L)3 73,(1) I SO 65.65-



Frol11 Ihe IC:-llHs or the ill\'C."lig;1lillll thefe :lj"'pc;ns \n be :\ I;lr~(' dirrcrLllcc: ill ~~tri\:c

\''':11('r IcvL'ls, !lO\\T\'cr: Ille ~r()\Jlllh\';1ter S1ril~Ls \\'l'r..: ~light :IIHJ gcnc!~lIly (bed oul

during lhc drillillg, The ~]{\IIll(h\-,11Cr!c\'l+; recorded ullrillg. the slIl.)Sl'qlJClll 1\1(li1it(,lrin~~

;lI'C cii:;clls~cd ill Sectioll (i"~.

rJh)sic;d bbpl;l!(ll"Y lc:)lill~ \":!S scllcllu1cJ c~n ;-] lltljr,bcr cr di~{ul'bl'd s:!l1lpks 10 ::id

c]:lssillc;l1io!l or lhc Il(,]r s\lrr::c(: snils. The. le:~tiil~~\\';IS UI1Jl'I1~ikcll to I.hiti:.-;h St!IHJilld

\klhods, BS1377:1990 'S(lils lnr c1,'i] cngiriceril1g pll!'jJ()SCS', ;:t the U~,~:\S ::(lTCJiicd

bhor;:lorics nfGrc)I!l1d iI1\T.';tig:llinJl {,(.Piling LimilcJ. (UK/\S lllJ!l1bcr 1S97).

The 1l':::iS~chcdIJlL'd Jnd ulldcrt::.kcll \\'ere;

3 li~\!iJ :-:nd pl::stic limit rJcicrmin:;lioIl It.'51S,

2 p::rticlL ~i7.'': dj:-;tr!b~ltil1;:,

'2 F':lriick (kn~;ii.YlC~:S ~:1j

Ci1Ci1:iC:11 TC'iino: soil s::n:pks l:\\~e!1from \]:'...: ['(\ichu1c-s ;~I~Jtri::J Fit:" \.\"CI~ t.':;::ni!lcd

by :1 .JrB crb'ir:ccr, \\"1":0 sc!CC:i\-L'l:; sub<;::;:plcd ;~;]d di~T:~~chcd r'~Tr(,S(-Jll~l;\'f':'::Il1!""ks

10 lh~ U!C.:\S ~CC!Lciitcd hbl~r::ll)!,:'- /\!j~:Jylic~1 ,~r:.:Fil\'i;-c:1!J~cnlal Scr\'ic~s (.'::JS). :-\
10[~il ('It -i3 soil s;lmj":-Ics '-""C,'It::!1'.:dy~:cJ for the: follo\';in~l ~:uilcof CClllJJ;)i:lJ::ls:

,-I!"O!J;U l Ie h'yr.'u:c/:'ri:oll.I), r,p j I, r hl' nul, Sit/rlif dc, If> /0(\ '(,'II'll,' <:, . \ :(':;;gln;l~."(,

Tii:'O(.1"l!J:O{C, J\ in-(7{1.! (1,';) C/;/orir:'e.

Th~ JL'::::lIll~,l_lIl"-:t'I1lt::d ill '-\I)I~t'mli\ F: hilH:' beell :-~s~:c:::"'_:('dlI~~iJlg the CO!ii:!lniIl::;rd [ :-:nd

F'.:-:p:::"l1lC :\S5cS:'1llcni (Cl.L-\) :\lncicl, plll:li~h,~d hy ihe Dt.'p:n·;,li1CI1t :t..1[ lh~

[1l\'iIOi1111CI~1.[:(1<")(..1;!l~d J\lil;~] ArJ";-:irs (DEI:R/\) :lnd ihc Ell\'irol1illcllt /\gCllcy !,Fr\) in

r\pril :20CJ2. Tile l1l()d~-1 (':,I\;)1;-:[cS ((lnl;lll1il1;;l)1 i!,Ll\;C :\I1d \,lp\;:;;C from ~o!l ::S;1 flli~C(i<'~;l



nr ((llll;lJl1iJl;~llt cr'llCclllr;;lj\~Jll ;md lilc P(1ICI11i:!1 :i\·('r;:~c (hil\' hlllll:lll l'\l'\)~:\irc tu ~.oil

COl1l::illill:!\ic'Jl. The model dCli\·cs Soil Cilrid(:linc V:]lt\~s (SCiV) \\-hich l~ri.J\'idl':\ I1W:l1l5

cd· ~!s~,cssingchronic (l()Il~-lcrm) ri.,,;KsIn hlJIlLI11])C;-III11 il) :lccllrdi.!lKt..' \\ ilh IIlL :-;l;duti..~I"Y

glliJ;lIlCC, lile SGV CHl ~r1~nbe \I <:;L'cI10inr(1fllllh:: sckclinll lirrTll1L'di;:lii..111 ~lillid:lnL cr

I,H~('l\':lIucs lor il1di\'iJl.l:-:l ~,ll(·S.

Sl:~tislic;d 1eSlS hi\\T been ur,dcr12kcl1 on lhl' C!lL'lllic;l! lCl..:1I11Sin \\'hidl the S(J\" is

cump:lrL'U \I.-ill} ihc IIr:pC, C)SI), pcre'.:.'nlilc (if lhc 11l::':JIl nlc:\:;lJi't.'d cOllc':l1lr.:!ti{Jll (US~r;) ur
lhe conL\l1lin:~Jl!. ,\1 [his ;,(:l~C, SC;Vs :-Ilc nllty :-~\·.~,iI;tb!c (l-Ir se\"el1 CUI1I;:lllil\~:11S:

[lrsL'nic, cauli·jillll1. cJn()lllitlr:l. lllcrcllr;-, il!ch:l . .sl1c!li\!)~l c!nd !c:lli. :\1l CJd~L'r

cOll\;;miI131l1s h:i\"C L!JldCl"gclIc Ihis S.1Ii1C Q21iSlicJl le:::l: but iilSlc::J h:~\T been ((ljllp::rcd

to either;

• Tlie i\c\\' [)l',ch List (=000) os '.cl nUl by ,hc idi"i,lry nr HO\l:;i",. S":Cid

PI::ll!lin~;Iild En\·:ronrncJ,;t in The ?'klhcrIJllds, (!r~

fC:-I1lLT !CI·~CL I:i~gcr cc·ncLl1tl·:.:t~0;~S:J..s ~('1 r,ut in (JuiJ,:l"lcc >\\ ..It; S9.'S.)
O'1.! CUillOll)l.

\\'11'::1 tl~c 95th jK,cL'lliilc u[ the d::t:.! ~l't is 10'.'.-c1" (h:-~:l the SC;V or '~CJlIi\·;11f:'111\':dl:'~, \1 is

l:~lli~:::]y lh~:t f"l!nllcr :\Ct!('l1 \':oldJ be required \\·i~h r~:~p('c·t to :,h~ ri~k 10 hurW::ll":ci'.]lll.

11o'sC\Tf. i C the ',~:!l;\ ;:,ct L-:ils i.he tests, ~hc rC:-:1..!lts ::rc fL:rl!lcr ~js::,cs:-ed 011 the h5is nl

FI"'):(·'~i'.'.jE~1 jl:LJ~c,ncllt ~:i~dqll:l:Hi;,atl\-c ri:;k ;-j~::':::?,:~Il·.C~·ii. II' run\);::r ;:'_~l:<,ll1L'1

idcT'lirics a J:l(\dcr;:tc or high ri:;k :!s::nci:-!icd \\-;\11 ;":Il:: c\1~11:~llli:I::!in:1_ S<"!1,C lt~rrn (·1-

t::"·!ll('di:Ii~ ...\!l \\\\~dd !~c-rll1;:lI~· b:: ~-L'(ltlirc(l.

JI1adJiiicll, ~l I'll: Iller ~,i;~;i.::.lic;'"!11c·;:,t hl()\\11 ,~s ihc ""f;:,\iir~llli1 V:!It:c It'~t·' is \I,~dn[;I~:L'll

10 lk~L'rJl)i!~c \\ llL"!!1':r lhe r-:n)!d~;J C(lr1ccnll ;1Iju!:~ ('.]~l.:(qlL;)rrill:~!I!S h!! '.'.-i1l1il1 lL:.: 1:i!l!~L'

or \·:dl!CS ih;-;l c:-m rc c::.:pc([cd In h-:' cnl1sisl·..:rlL'r\TI"1'~::"'i1(;lli''-L' from the l1:1\:1 ~:J l:):[t:l

roil·ds 11~~il do 11('11 (;!ll \\-ilhi;1 the- c:q:c.'clcd di~:ll·il)!!lic'll (,I' 1:1C d:lLl ~:c-t .1!'~ k'l"ll1cJ

"nl!l!icIS·' ;md l1l~,Y h~ .Ji::,c(\\w\~~',!;Y; IW,\ h\..'illg lTrri...'.,:,cnl::li,,·,.:: oft!Je ::)\'''::::\~:J. \\hL-:',L'.



The ,C'il~ is h<:-illg CliIlSidclt..:-d (t)!" .1 /csidcf!lizll dc\'c)(l!)/i1Ci11. Th:::-/,Jort, Ih~" (h~';nicd

results It;!" soil h,:\"r:': b-::cll ::1ss('s~('d jll rcl:tiion to rl'sidl:11!i:~1 \\"i111 pl:ll"lt l!P\J;(: end ll:::C.

-1 he rcsldls :ne presented wililin :\Fpt..·J)(Ji:x r ,11lll ~lI1l111l;!ri~:.'d in T~,l"de 5.7 bck)\\'.

T:JidcS.i
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.5 S Cr()lllld"':ltl'r :111d L(,;lL:I1;l!~ ..\Il:l!ysis

T\';ch'c s;1J))pks of k:Jc)n!c, j:J\'P;JrC\! [Jom ,C:;;)Jl)rlt's Ill' j\·bJc C;rr.llJnd. ',','('J"C ;ill::I.\"~.L'dJ~)I

~l ~pl.:(ilic stlil~ uf C(lnl:lInin:llHs ill order 10 ddcri11ill(: the Illcbilily or cklcIl11in::nds

C!"lCOtliltC!"cd in Ihe soils. T'xo ~ro\.lllll'·xn1('r s:lI11pk's \,'eft: :-~bo l;~k,::ll (htl'in~ 111':'~;('((I!ld

monillilillg \'isit (ollly \\''-0 s\::n\lpipc:; C0111:1iIlCt!sunicic111 \\";I!('r fell" t('qing).

The \c~llhs k1.\"c b'2cn c()mp~lcd \\"ith 'COnCC!lir:~\icl!1 \"~lucs: or the ;\V:q('~ Supply

(\V~l\lr QIJ:dity) l\c~ul"llioJls ~()o\r \\'])cr'2;1 C011CC!i1r21iui1 ,"lillie is llCl\ rliblishd l~l~dcr

Ihe 2000 \\':ll:.:l" Supply IZcgubliolls, olhcr guid:1rlCC h;15 been COI1SUllCd, inckiing lh~

J 9S9 \V~11crSupply Rcgul'11i(';1l5: as \\"cll ~!~':\c(\on VJll1cs: l!ndci Ihe Du\ch GuiJ;lr!c~

V~J111(,S. The l~lbor;:lory rl'~;UliS:!rc l~rcScJJ!cd in /\PPClidi:--: F 2nd sl!J:1mariscd in T;~bJc

5.S br1cw.

'L1J!c 5.S



r \\.';~kr SIIJ~ply (\\','kr (,lll~diry) C\li~kljll"''> 200(J
.?: \\';,I(r Sur:ply (\\";\\Cr Qlr:ll ily) ell \,kl illl'S 1\}~;9
3 lJlIlch Cui,bne...: \':duc
USiJ5 0:..: 9:'1)1 pl'Jl'L'rllik 1,',1" rnC:l!ll!1c::~t11cd (c'IICCnlr;llillll

~ ,\11 rC~1I11:;bt:low bbur;!lol')' d'....'lcclioll limil

Ground g~ls monitoring or illl~ cighl(('n ~l:llld~'>ipcs insulkj \\'ithin lhe drill holes ~nJ

bCJ!'chlJ!CS klS beell ullclc:rl;,,kell (In r~!\.Ir occ-lsiQllS to c!;:h.:. h1c1nitl\ri:'lg, CCIJltirllll'S C'n ;j

lliCl1ihly b.:1~is ill order to dC(CJlllil1c trends. Thc S!,'!];dl~iF''':·s \,;c)"c ml',J1ilOrcd (Illih':.-' li:'5ot

1\\0 ncc;l:;,ioIlS by JPG ',\-ilh a (JcOtCCh!1ic,J! InstrlJlJlL'I;lS G.·\~OOO il~rr~:-J''':u g::s:~Jl~d)s::r,

v,-hie], 1l1t2.St!fCS lc\"cls 0fmc~h;lr;(', c2rbc.lll dioxide, C~lbnl1111UIlO\:idc, o.'\:,·scn, hyJrogl'!l

Si::::'lldril:~S \\-cr~ !licnitorcd ('ll the third ;:r!d SUb5CLj~I:"";~1C1CC1:;io:13 by "\'!\I:\ \\'iih.;.G.\i!

LJIHjsIJn·~yor II. G~lS D:~lJ GF60 c.nd G:\11 Vi~;L lhc !('~:ul;s :lr::: ~l:UCllL'd~~S'-\I'P~Hlix
('

I.

;) cipmel<..'f to ]'ecord thc Ic\'t.., 1 Clr\',"~l:.:'r. Tl1r~ \\-;-::<..'r k-.,c)s ;-:1(' j11clu,j·~-J ()i1 tl1:.' ;;IC'~lPj g;lS

jl1nlljtl~fi:~g results ~l:c(:ts \\-iil:!1; /'·,n'l..'nJi:,: G.
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6 IlISCUSSIO,,\

6.\ This rcpc,n is \'dltlCIl Coil~l LlClll:11 b~!SiS fllf 11ll' l'l(\~I~l'Cli\C P~IITh;l~('rs \0 il1\(,l'prel Ihc-

d;\l;l. The disc\ls~.i(lJl is h:I~~l'd on the silc bLin~ dc\'dnp..-:d (or ;1 rcsidcllli:d l'ild-\lsc \·,-idl

p:nls Tl:m;])J)ing :15 open .r;/",lCC ;uld grecn L>::.JJ. II j~ J\"""1j' Jh~ prn,r;;pcc\i\'c FurC));:!;tT5 lo

L!ctl'rl1linc tlit:.: propo~ccJ l:lyClil :llHI ~rlHIt)d k\ cis.

\\-'llhin the sCI\.lihcrll r::Jr1 or the ~,itc ;!1l ::fl':l rCI1l:~ills .s\:l~jccl to :1 \\":l~tc 1\ L:'Il;!gcl1h:nl

Licc.'nc~. !\s p:1l"! (II' this in\'(:sli~tl!ion :!1,d the on~(\il1~l1lont(orinl:;_ in(crm:I{!On i~,b('il~g

cOl)lrikd for llle pllrpos~ 01" ~l!ITeIlJerillg this licence. .-\ S(P;H;.}t~ repclfl ,,',-ill be

compiled, ::110 a Ilie-cling is f'I'OP05CU \\iih tho.:: LllVilUl1l1h.'I,1 1\~l'l")(Y, ft.'1 the j1u!f)(l::,::: of

surrendering llJ~ licence: in the C:ll 1;' P2rt of :20U4.

(j 2 Sile Condititltls

The ;,ite cuncl-lily COJIi.~)ns ih-::: disw:cd ft.'")tIIiJry blJildii1:;~, the' cl:::'-:jJllliiinil of l,'.hich IS

rroF()seJ to 51:-:11 in the t::rly p~.rt (:f ~OO-L The bllilLi!IJ~s :-ilc proposed iO be dc:::,(di~h(d

to the top elf e:':istir::d, grl)t~r,d nr'1~)r ~,l;::b"S, k<:i\·ing tb~ si\:? l-c.\'ellcd to c.\i:~lln~ glC'll:'l\)

1~\'t:1. II i~lIllt inlEl1dc-J to rc-~iJ(!e lh~ ~i1C !t::\'cls :-:5 p~rl or thc.:.~ \\'c,rLs. The c:-:;~ti!:~

gr01lnd ]c':e]s c:r,d c\t::'nl L,r t)~e r:12in kundry bt:i]..:lil:gS ~:lc S;lO".\"l1 c,n JI~B f)r::\\in~

DSU7J:06

:\s cC't;~jlcd in Sectien ':. r\Ld~ Grl't!nd dcp('sits \\"('!'12 idcj~tjj!cd \',it!~i~1,:11 ;h,:

(:::ptL,r~;o!·y h(.,lcs C\ccpt TP10 ~1:d·1 Pi·L t(l \'~~rj~:bk cC))lhs !:ci.\\"Ccn 0.::0111 ,;;].j S.[(iil:

h ..'lo\\' c:~i~,:tir}g:;ro:.mJ !C .. \..'1.

\\'J~tc rrczh!ccd 011 site, \\l:ich il~cludcJ clinker ~~!lJ~l,:g. No s~gJlS'.'::,'rc fl.'~!~ldof

~F;1:'Cq;ls-CCllF'nt ~·!lCI..:ts('f ('jly \\'~l~tCS of ih,~sort p:::r!ll!l!.cU ,,',-hcrl th.....Sjl.(.' Lic'.'!~CI: \\"~:s

!!r~t i~:~;I.lcd.T(\p~-.oij \,,-;JS !'I":C01lk'd in TP10 \(J\',";-~rds!hc c·:"!::! ofth2 :;ilc.

131.:10\"· the i\l;:dc Cj!'()lI!H.I tkpo:.its, ])~l~t1r;:l ck'po.::it:; \\.('1'-: CTCC,1I1Lc-ICd cQl11pri~'.i:·:~ C!;lyS

(:]" gr;1\"l']!:' chy:::_ The CC)I1~PCtC!l(~ of ihe c!~~.\'s \':;::s 1~]"()\':::!1 w!th SPT,'CPT ['.':;ls :lild

fCllrid lo 1-:2 FicJCJIl1!11;~1l11)' qifrl'J \'('1)" stirr



.'\lk'll."crg 1.'lmil DL'\(.'ITllill:tt'IOllS \\ ere LlI1{kr\:I~-~C'll 011 lhlCC :;,1mpks 01' lhe c1:ly ~"(II\s. -rhe

'[)\:",I;';I/ Ofl\\O Oflhe (\:,y ';:""plcs "'(Ie 'high' :md '\',,,' high', \\,;Ih I'LI51;(il!' In,k"

Jesuit'.' Dr ~or;/o :\Ild ~1·'1(~~.The lhird s:lmph:. \;J1~cn frc'lll ~ 1:1)\:r ill TF2 :'rolll 3.~-3.g)m.

h;ld the gClll'r:.J1 :lppc~'\r;\IlC'': flr;1 CCJlllP;lct pC-:ll. Il h:HJ ;~Il (\11'(11:\,:ly high PbSlicil:: llld<2.\
ul" l~l~/o :11)<.1 l.iquid Lill1il nr2J9~~j. Tht I'(.:sul\s ()rlhc~,c \l'~;ts:!rc il;cludcd in i\PP('lldi~

E, :!long \\\111:1 S\lrlllll::IY ~!;"jph, \,,·hil.....h ~J1O\\' the reslIll::; ;:~::ill~t Ihe .,\\lc["L'crg Limit .\-

Line.

C0J111"~;lCli0I1 tests \\"(::["c lInd::ll::\:.cl1 On t\\"lJ ~':lmplcs of ~.-bdc Cr(ltlnd~ olle from i3l1~]

:llld ;l ~:cc\.\nd combined ~<;I1lI}k from TP~O, TP:21 ,'"lild TP26. The comp~cli()Jl lCSlS

t1liliscd the 2.5~g r:J.llllllC'r ill :l COR mould, The F::nlcle Dellsity :U1G P::riicle Si!.~
Dislrib',llioll \\ere ,'J~~oci-cltrlrlincd (or both of Ihcsc 5,'lrnpks. The rc~u1ts or lhc:-;e 1('~lS

.':.!c included in ..\ppendi~ E.

Tho: bedrc-'ck, ccimprisir,g \\"cJthucd s~\r:J~,t(\n('s.:nJ mudslone n::'!lJs. \\"::-15 I()~gcj 1~\' il~t:
r01Jry dril1C::'fs .:-1:1-1dc:,cribcd,'\s c(J:rT("{cl~i.

For r(';,!d':Il!i~] end u:::e, ~:r:d iI1 tc'rIllS of hum;;n hC:lllh ih(: rc~,u1l5 of Ih~ ':.(.,!:~r :!;!~.d::::i::;

11:.:.\"::,been cc\mr2!"eJ to ill::: )::icq CLE.\ ~uidc]\!:i..'~;: or cilhcr ;~rpf()rri2k gl:iJ,':J1ce \\;h':r~

~uidcl\nC' le\'cls h1\"~ r~CotY<":'Ibct?1l p[('Iduccd by CLE_,\.

f"ur ;::sses::l"II"::lt FU:Tcscs ::11 rcs:.J1ts [.("10\"; the 1~,bor21c'ly d,:..'t....'Cli:.,,!1 1i1"1I]1 ~.rC' ~;r.s~:!:lcd to

k~\'c a \ z:l~~~ ,':1 th~ dclrctJOil lii:liL This 1l1C~I1S th::.1 grc;'.t (';~rc t11'JSt c.i: l~:Le~l in

in:(rp:--Clil~g the jC:~ldl~, ~o 1h;-,t (l\'cr-r<"'s~imi:::tic C':")i:cl:l~:ions ::1":: !lOI r::rcr::..:-d.
Rl'~\i~t~l~~11y,il is C(l!·Jsidc:](·d !:i::;hly likely ill::! \!;''': J~L~jl~r~~yl,r !lw~:c r·,,:~',!lb!\·p'J!"l.C':.l ~s

For the '((11::1' ~C1ilJC~:ullS~ /~.t:.tT:ic: Chr(:nli~!11l, j<id:,.,:-l, ::i1d Cy,:nidc ,,',"ere fl.il!!:d [0 h:'
('k''-~:k'd \';I1t.'11CUl1ljl;lrc',J 10r(I,-'\'-~n]\ gll!dcl~11C \·::lucs. The C'0l1t:l:l1:J1:!l!C':1 \\";!$ !~.1t!lldlo

be di.:;tribukd ~lrl'l\j1d lhl...' ::::ill'. hdh ::1 ):c;~r .c:lIrf:icc: ;:::d ~:'i Ckr'ih. J .... :·C(\(·Hrlili,':;);!y ',\'j;hin

lh~\1:1u(' C:;!{'uml.



'1 he SGV for l\rsl'l1ic: is 20 11l~I"lg_ ;'Iml the U~·;r)5 \·:dtlc delt.'lTnillt.'J \\":1$ ~2.G0 Il1gi];~.

The highest Ic;:;tdt dclCrmillcd (or .:\r:;cllic \\';IS 70 111g/L-~ in DIl15 :If a,~l11 11.1OJ;Slll

tkpth bcll.l"\' c\i~',\in!2 croLllld k\·t.'1. 'si\hin h r~dc CiroullJ \o\\';lrd~~ lhe 11(JLl~1l L:lilC silC~~ ~
bOlllH_bry. For lhe ~~i\c ;:s a \\'hok, 'lhe ,\rscilic v:J!l\CS t.'xcccding lhc Sc;V \\"(:iC: \\ickly

di'l,ihillcd bOlh IJk"dl" Jlld \\ ilh dCl'lh.

1 he SGV for CI1J'()]l1illl1l is i30 lng;kg, ~md the US95 \'Jlt~c cl~l(rmincd w::s 13/.07

mg/kg. The highest rc~ult c!l';(,l"Inincd for Chr(.;ll1iulll \\'JS 620 mg:'kg in 13H) ~~11.7nJ io

2.5m Gepth belo\\' ground k\"cl, \\'ilhill ~,1::ldc Grc'lInd 11l:ltcri:1]S in lht SCoulh l\f\hc sileo

for ll!c Silt: [15 .1 \\'hoJc, 111(: Chromium \·;:)IIC.'5 (''\cccding Ih~ SCl \i \\"('fC JOC:lkJ \\'ilhill

[he Sliulhcrn p:lrl urlhe foundry buildings ~HC;: ::IT-:o the 5Qt!lh ol"lhc si:c.

The SGV fel]" Nickel is 50 Illg,'kg. illld lhe US9.5 \":-,lue det~mlinc'd \\";~s 1.:12,71 m~llg.

The high(,~1 fCSIJlt JL'lermjnc-d for \!ickcl \\';15 ] 100 :l1g ..1:g in TPS ~t O. .5]]J 10 O,jJll oCTth

below grOl~nu k\'('l~ \\'ilhill \bde GrO~jllJ m:ncri;:!s Iic.:lr Ihe '<:Otll~lcrn b)1.~\ld~:ryof 1!1(:

SJIC. fer lhe: s.ite 25 J \\l:ol::, \he !,:ickcl \"~JUl:S t:\ccc,jin~ the SG\l \\'e-j't \\~Jcly
di~lrib!1cd bCllll I;i\(:r~illy :':no \',ilh Gerth,

The nf'P:-c'pri~1tc ~tl;Jcl!11e (,DL:ich G~)id2nCC ,'\Ct~O!l Lc\·;.'J) rc'r TI'1.d Cy;:.i1ieJc is 1n:g:1.:~

::llld fer C~)ll1plc.\ CY~!lliJ~ is 5m!;.lg. The US9S \';'":kc lL:terminc-L! fer l'ul,-:l C:"~~~icc

CY::!"IiJc is the cfJmbil~':1il..;n (If Ce,m!:]c\ CYJniJc ,t:iJ Flee Cy:;,~i(~c, ,~]thc·t!~h \'~!l~(Srl)r

rl't:l'; cy:-JniQc 'sere TlOl Obl~'~ined It c::n l~c ,\~sl!;ncd lh:':t l1:c US95 \"~luc would be

'Tp:'o.\i1l1::tc·ly 0.1 IIIgll< g ::no l!lt-,cforc c]ocs r~('I1 :,::--,:c:::c'dthe D~!tch ~~2i~!:~:lc(, h~y;:-l of

lmg/k~. The hi~hl'~t 1'':~';1I1l l1clcnnincJ for T()l~d CY:!llidc ~.nd {or CC1Jl!rlc\ Cy;:n:Gc
\\';~:; ~S~Pg/~:g in IjH15 Jt 0.50111 dcr:th bclo',\, ~:rclir:d !e'..~l. \:.,'ilhin \bdc C;!'l\ul)d

!11,:.kri;:!s to\\'J!-ds the HCll~h L:ne 3ii~ bo~~!~d;'I!Y. ],io\,,-c\·c!". fr'r t:~,2' \',-h(\!c l'r;.1·1~ ~.itc,

~L!:l~cliI1Cl~\'cls, iIU\\'-~\'cr ':.:(1:1:C~':':!llll'lts ~JlO\\"cd c!c,,·::tl..'l..] k·,cls. Thc~c \',"uc '",-tckly

di~\t'jl-'uk.J bnlh );'"~tcl'a!!y :;~~d \'.'ilh cl'-T!h.



/\s prc\ iOllSI)" di:::cw;scJ, ['ur l';\!cllbtil..lll ptlrpo~cs :111 rcsll1ls b~'lo\\' the dl'lL'\'\illll limit

\\'('1'(.' ~i\'Cll J \';J!uc Ihe: S:llllC ~~sthe delce/iell limit. The dckctiorl lilJ]i{ for {(1I.ir ul' [he

1' ..\11 cOI1lI'C",cI1IS is Iln~"'k~ :\I,d the rclcl"l!l! guideline (USE]>,\) is OOl1lg/Lg,
lhcl't.'ll)rc, the: In;~i(irily or the J(:~;tllts \,,'l'j'C 11l']o\\, the (ktcuiol1 limit ~!JlJ il is pU5sih1L:

lh~ll \hl'~:c ~<:mprcs ;ll-C :11:;0 beluw the ~l.Iid:HlCC: v:lI\l'-'s. ]t ::bolllJ be 110tcJ tk:t the

rCkY;llil b'lJidejinl'5 :~r,-' widt.'j)' cDn~;iJcrcd 10 be ycry ~lrjn~l'nl in Ibis rc~'rn:l. For

cl:lrificliillil ('.)\ the Jll\H (omp()I1-:.:rils, lh>.' Taul Pl\ll US95 \'::Iuc UC1CS !lot ('\[Cl,J the

1)"le!> Guid:II,cc \:'Ilic :;:,d (\l1ly 1\\L1 Oflhc Te(;:I 1' ..\1-1 \'::I"c5 (\eccd Ihe SGV,

To <-lSSCSSthe potelltial ilJlplic:Hions cor .::ny cOIH:lIl1iJl~-:lil\ll llj!(.\!l the ell\ ir01l~~h..'ill, the

!c:iclJ:-:bili(Y/rll(1biljl~' (iC ~jJ1Y C(1J1!;:rnin:i1HS present ki5 h.'ell i2sscsscd, Tile k'Jc!JJ.{e

re::l'.lis 11:3.\''( b(:('n c0111p::.rcd ~\g;\in~,t \-cry s\ring'':llt guidelines, 11lc\udi;lg iL~'\\'::\er

SlipI'll' Ftgll1:O<,:(J11S 2000',

,.\5 p'i..",.iolJS)Y Qjscussed, for c;i!cublioJl p[jrpo~:cs a)) rC5u)is h:-')OH' !};c dElc'C!j(\)] }im;;

\\\:rC gl\'cn J \'~:lll(; th.: S;'l:r.:-..':'.s \hc d(t:.'cli(1~l limit. Th~ (k·t\.:Clio:1 limit for 11\;::or ;11..:

1':\H C(I!llpO,lCll:S is O.OOOll1:~""kg. :l:;J the r:"'h.'\<-:nt gl!~:LI;CC lDl)~lh) is O.OO(l(I=';1~g:·kg
for l~)~!r ('1 lh-: C('mpOI'lL'l:t:; :!l:d \\·,:[cr Supply R~'gl!):Jli()ns .='000 gUilL:lCc (;f

O.OCO!~ng,-'l:g fer :h(: fIfth. T};crcL~!c. llJC' n;~j(~f~!.Y of lhe: ll'Sl~hs ':':Cr:2 k'!D\\' the

J(,Il'c~ion lill"!i1 ::nd it is pos)ibk tJ::!t tl:c~c ~';:~l1plcs ~!t'C ~d;":ot'clo\\' the ~lliJ;L!'lc\'\'GluC:5,

11~:lOu~d b~ ;~(ltcd thGllh~ l',-'lcY::t:l gt!iJc!i!~C5 :~rc ',\:i<,,~,:lyCG;:5~d(',('d t\J L-, ..:.' \'cry ~:rin~~l1t

ill this respect.

E.]c\-;:kJ k'd.']S cf T(~!~:l\\,\H \",ere ::1::0 rccordl.>J in th~ !c:~c!:~!;C2'U!Y~;s. T!i~ \V::l:.:T

S~T'FI\' Guide!;,," 2000 lhlc~;I",!j for Tod 1',\11is O,OOOI,,'g'1:g, "h;ch is lh,:I,L\1'''i<:'ry

l:....kct~(\n limit Th:.: US95 Y::l:!l' jl~r :11c h.'~lch;!l02is O_OOO;mg,"J:~\ \\-)Jh :~ JJ):L\j1l1U,1l

',~:ll~C (dC1i.'fiilirJ':.'d l(i L:c a!1 'm!~I;lT') lIt" 0,00:253 mg,'kg. Fur lhc ~,ilC ;:i) 1I \ylwk 111":fl,)ur

hi~l:('::1 TOi~d P!\H \ ~!Iucs C\l'ccuing 1)1C ]ck"":lllt ~~.!idcljj:c \'~dt~~ \\\.'1:2 \\'!<.kly

dis1rib'.:tcJ bc,dll~t''::'rJl!y ~1J!d \',-it!1 dc-pill,

OI~C ]\;icLc1 rc:;ult C\cC",~'dcd t11'2:~(JV (\V;ltd SU!'r1y Cl1id~\jl1cS lOCO) gl!id,\!;(l', hUllhis

'.',-;:s a~~.'::sscd :1S ;:q '(ltlllier' .. C.n ihc- l!;:lJ 5ct ;:s ;] \\-l:(lJ~ \...~·:s dtk]min,.::··j 10 be !'~-k)',\' (he

US95 \"[~lue,



lIlt: \\\0 \\'~\{cr S~lll1pks lh:lt \\c:c \;11:('"11 !I;ld i\b:;ncsiul"1l fe-stilts or' G_, :md (l~llIh'il~,

\I hich lIere highc'r IhOI1 Ihe \'.':IlCr SL!rply (juidclil1e 1989 IhrcshulJ uf 50 mg.',:,

The...' !I',(j \\';!1<.:r S:!llJp!cS :J1~;n 1l:IJ :\lllIllOllf,l rl:'~u!Lr; cd' 0.0 ;Ind 0.7 llJg.:l~_ \\l!ich \\Crc

higher lh:1I1lk W"lcr Suppl,' (ill;dclillc' =000 thrc,lwlJ ofO.S m~:\:~.

'IT:c ccncJl1SiO~1 1(, l-,e d1.1\,,11 (rom 111l: k:lC!l:li:: tesling is th;lt Ih~ :~l1\crlti:d C[)I~1:::Jlil1;lt1\s

il11ht:: hLldc (Jrullilll deposits C'll ibis slle hJ\c only \'cr\' luw \\Jtl'r-sc\lul:,ilil\',

~\!uJ)i;uring of sl:JJ1dplpcS jnsl~)kJ in cighteen 01 the 1\''-CJily (,jghl bl\fCh:,!cs kE

recorJeJ '~l;:nding \\":I1Cr' ::!t cL:_'!'I1Js of bC1\\-CCIl 1.7m :md 7.~1ll below existing ground

k\ tL fll \·icw of the !3r~e \'~lri:~[iC'll of ~r()l.!l1J leI, ds Jcn.)ss th~ site: c:'Trc:~jll~

grcl;IlJ\'.'~l:::r lcq:Js in Iclz:tlon iQ the dcVh bdo\\' gre-'und 1113:'be misle::ulng ~~:!Jhence

consiL~u~:liL)n L'[ ~rullcJ"\;-':td 1~\<:1s in ~C!T:1Sl,f ill.-\()D is I, il;J.

1.!!D l)~!ll\V tJ~t..: ~~;Ir;!ce. \\·h:11 C'.\i_'rc5sC'u in to::rms ell 11::-\OD \he ~rlll1~,:rj\\-J';:r l:\·cJ~

\\:,,:,-e IO\''-I.:r li.)\\-~lfJ5 the sowh of l!!C ~·i!c.. -\ ~umm::ry of ;h~.gro'-::lLh\-2!~·[ ]<.'\"::.'!5:;} L~Crlh



--
LOC:llioll Sh"llo\\'c'" Rl'"din~ (Illbgl) ';ld\o\\(<;1 Rccilling (111;,0\))

-
nil] dr,' 10 2. 7Sm belo\\' 71.85- ----------------.-_.-
13116 rll)' In ~.~~111 l'clu\\' (lS.32

11118 elr)' 10 2.~·lm ~ bL']()\\' (1·:t.~2·-----1
13119 rlry 10 ~.~51l1 I hlo\\' 66.] 7

1311]2 12 I 76.~2

D]-{] 6 dr\' 10 100m t below 6~.9

ml17 1 S.25 I 67S')

BillS I 2.4 I 7~.3S

I
--

ml I') ~15 765

BJ 120 6.] I I 67.75 I
IHlll J ' I 70.16.J

I I
.

DH22 7.~2 65.91

BH]3 7.'15 I 66.20

I
--

fJH2~ d[~'10 5.DOrn 69.37-- - '-1-llH25 3.12 71.77

I
----- ---

131]26 7,-'J 66.7~

llH27 I cry to -1.5U;11 l'clow 68. I-. I

L1H2}) I 01'\' 10 ~.50m I k10\\' 6(-"] 5

(l.G Grot!:ld G;\ses

C;r01.11111g;1S monitoring !o;!s b~'l'l1 l)l~lJcr~,I~cn in ci;ht:':--'='Il sl:lndl~ir-::s ill:'.lJlk'd l~l!ling the

in\·('qi~:11il~n. \lol1ilc\r\ng h::s been tlndcn,":kcn (\'ll \(I\lr \>C(Z:~iO\b ~o ddc, lh<..:\-..':u\:.s :~r("

inclllCkd within ,~\ppl'ndi_, C.

h'lc~h~\I1e h:1S beC'n ITcordcd in eight of the illsi~IL;t)ons, ..\,-ilh;l ll1::\i!11l!Jn l'C'IlCl'lltl'atil~~l

(If o.sryo b)' \ Uhll11~?iTcl1ro:,,'d ill Df 127 en the thirJ 01' the !llClli(I~)]"iJ~g \·j5its. FII17 is

within the 5011lhL'11l licenced ::1":':-;1, ::t ;"] loc~til~ll jl(,t rorc'j)c5cd :~tthis St;lgC for !;nl~~)in~

lkY(.'k'pil1CJ11. Th--: 5C\'('11 ull'):.:-!' il1q~'d!Zl(il~rIS \'.';ll1 rh.l;:;j(i\·:: h'~ldi!1gs 1('corded ,r::\lh::!1L:

c1:\ly (,n tht first \'i~;it:;:! ;) m;l\irnl~lll Ll'I1CCtl!:-:i1iCIl of 0.21;.1) by \'olulllC': nrd h;l\'C

rcc(irJcd 110 lJ]("/.!J;liIC :::tlh:~cqUL'nlly, Th::: clhcr leD ilJ~:!:l)hlj()!): lllC'ni!ol'cd did U;II'-;'~cc)!",J

~~IJ:,'IlK'Ih:mc during 111('rnonjli.:'riJ1~ PCI iod.



C~lrh(J1l dio\iul: \\-;\S fc'cortkd in \\\,'l?h'c [)j' 111(' illSI:i1!:ltions ~i{ slightly l:!:.::'.':llcJ

c0l1Ccn!r;11ie>ns (;Jt"()\\~ ) .)!>~ \"l'lIJn1c). The m;l\inllllll l1lc;lSlHl'd c;lrbon djl~_'·,idc '-'";l.",

5,3(J;,~\'\)!lI111e \"il!lin Ull17 (111 Ihc lhilt.! lllCJl1itoril:g \-i~;l. n!-{17 is ,-'.-ithill lh~' C:J~;lcrn

p~rl (1fllle :-;j!C L'urrcnJJy zOlled;Js grL'C)) he)l.

I.l'\'I..')S or O.\Yl:;l'il rCIJl:Jincd ~fn('r;:));- high ::nJ ne:Jr j(l norm:d ::tl))l,).'rhcric

COtlC(,1l11,ltil'11S Juring the lllOllll(1Jin~ reriod. /\ drop III 0\.}'gcn COllc('11tr;i!!C'Il \\-U$

lypjC.llly nOlcJ in ;;ssoc;nlioll \\-;lh ;-U) j)jcrC';;~,c jll lhc c;nb01l diosidL' Jc\'cl. Th~\o.\y~cll

conlent \\":15 p:nticubrly depleted III lhree of the heJ!e:s ill the southern \iccncd f'~n of

[hI? 5i1<':',\','ilh J Nil re:lding rccord2d in DJ)17 on lhe scc0nd J?101iiloring \·is!!.

C{)J'h).I1 !\-fDf;O.\idc W:1S recorded .1t J m:l\imu!1l !C\'c! cf 3 ppm (p~:n5 per I:'liJl;on) i!l

E{'!21 (~n tho;: fIrst mOl\\\0ring \-is\L Th~ k\,c[s uf c:Jlbotl rnol1o:-:\de uttC'ClCJ In\-e b(~n

~!tcon5jsl~nlJ:' lo\\' Jerel durin~ Ihe mOJl;lOring I'criDti~ ::nd s)J(.Ildd h:n"c no inilJclc.: l!11

the p,o~c,cJ dc\·c!opl11cnl.

?<o h:d:-o~t':} 5~lphicc \\-;:S dc-\CCicd in ~:Il:: c( 11::::~L~l":dril-'~'-';('11 ,:':;1)" of ILt.' l1"i,~<j!c:rirg

\"l.-::j is.



7. \\.'hils! conl1lkllt in th(: findings or (1ur rcpurt \\'~ :!I'C 1I11:\blc 10 gi\'( ;111:\S~~l!r:lIlL'('i!l.::II1ICY

\\'111 l'lc :ICl'cl'\l,:d hy (Ilhel" ::\Ilholit;c~ \\'lllj()l!! qlic~:(i()n, \Vc lhcl'l'lt:HC ;\dyisl' lIt!! \dh~'J'C

::r'prupl iak our repClll :lIlJ :tSS(lci:}\cJ lll:..:l1crS ;!r\,:: stlbnitlcd to ;lppr0\ ing bC1llics ;lIlJ

::pprov:11 obl~lill('d or ;,C'llghl l)cfl11'l.' lkt:likd tk'si~IL ~',ilC\"'OILs or olller ill"2\'OC1Hc ;Ictill!l

j~ ullb~!]'kcJ upon.

7.1 The L"{lIH.:!usioJJS IC2chcJ ,.!Fe direcl!y rc!::u:d 10 !lie jJ)fonn:~li()n i!\'.::ibbk. S!~ch

Cl)m:lllsillllS ]));1)' chan::;e illlh~ light 0[11101(.' J:'.l:-~ or ill[orJl1~!iion bccol1lin~ ~\;-,ibbk The'

ll..'Cllll1JJ)l']Jcblions contZ!incJ in ihis report do nor cOllstiluic [:I1Y form of spccillCltic,n for

lilt:: 1I11lh.'n;1ing of tile \\'od:s :cqllircd.

7.3 \Ve trllst tlul this f('port fulGJs YOt!r rrcscnt rcqui rcmc;I1S, b,,~t i r 11lcrl.' is :-:11)'m~:1;'.:r: ;!bout

',\ hich Yl\U require e)~~bcr:llion. do not LcsiLlle 10 COil1;!Clli:c ul'idcl'si gncJ

SinWll \VC:llhClley DEl1g fGS

St.:nior Gcotcclmic;:1 Ell~iJ:t::r

Colin f-:,,;j"C GSc CEng CC,col

5cl~iC'r P;:rlncr
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CQal/\lIlllOrily \Iining Repurt



Y.:: l~'.·.I! "~';:~:"I.I>,
>'lill;lI~ " ';.~..:n '>:·I,·~,
: ..~\:,U':!:;'irl:)l..~_·...j',
\:i.F.:-,y \~!I_!....,
~.I.>\.:''';~f:!:Lt'.
:<')11"1~\',!! ,:..\.•:0::\ Cl::'..
~.(:i:::...:r-0
l·:!rl',h,.~\~:(:::'..:57,',: ",:~.~:.'
fJ:, ,\.j I ~i; ~.J~.>;:::rtUJJ 5
("'1-1 (:l.,: ."<"'.';"': II'."; ;.-,,::.\il;:,I;I,!"(Il: .....) III'

,..... ,"
"'~,. >"",'

( ;~.S'I'l i',J( ; S 'rCC!~~>()L(:(iY ~:-!1':':p"~i ..': 1'JU:< .-\I~,
! E,~ST8"\.''';l~r.O.·\D.
~11f:FFIEL)).
~·(;VrJ-iy(;r;,!\.s;];!~~.
S1 .:;p r

Co;1i :\ii:;iJl~ l~q)')J·t

SITE: OFF, 1-11~:\{I0:CHJCUJ RO,\/), \\'O!\l13\VELL, B.-\llNSLEY, .sC)l;TI-I
'x'OJU--:S])/RE

'nl(: ;::r('pl..:l':!· is '.\~dun t!1(: lik~!y ;:C".-: ('.r 1.n[it;'2l!((' C'ii ;J)~~~:'f:~(:::frl'l\l "\'(:1 ~:il1.~~in !-! .s~:\lllS ("f c('~d:::::lS'(ir,l tCI 5:(\~,1
tkpl\ the 1:1:51lbtc of \\"crtiIlS b:'in:; 1~:-:'~D.

In 2c:..htlc··n '-'C't! m2'.' Y;i::,b 'to kncl\\' ~h:::t the C'l("'\~;;fi\"is ill :~:1::1'';::'. ·;·.h,:re (.:,~d i5 h.:!i(:-,'::-d t(, e:\.ist:l~ cr ck,:,.:: Ii) i.h~ ~',}r;;l(~

th-'I "l~\' J":"~~f,,~..,.,' "'I'.r~·::...,J ""I r",',,> 1;'1'''' ,'.; , ....~ r)"~1•• ' .• ~ ,J •• '''' .~'--, " ..... u ,L .'" I ~ .' I.... J ,",J~t'~.

l're~ent Urn:crgrotJr:d i\lin;f1g-

The p,c: ....cr~:; is lh.""'\l>,\'ithiil Ih::: .:::,.:,n~of likely rh::~:r:din:11~::':~;':C (.,n t!~e ;:llrf~cc rj'D:~l ::ny rr'~'~;L::ltn!~'.kr;rc·:;nJ CD:!!
J:·,-ki:H.'S.

The p rClpt: rt :.' is '-:0' \ \·i:.h:n ;! gu',:; i"~ r:h i,_';-~1 ~ 1~'~J;dr '-\;;ich :! li'~',-'Il'::::;,} ~.\ i r::o..:t co:~! b~- lUJ(!l: f.2 fGi Ind i1O''::'ihc~Jsj$ 2."Y:lj[i~lg

r..:':t(·rll.1i~1~~t;0!ll-,y ~l!<: Cc~1 .~,lah.<)rity.

The prCVc.:rty is lx't \\'ithin:l ~c0~r:T,j~~(;d ~!rt:J ;(11' ',i'bid):1 Ji(f!;~'(' i:) c\!r.l(t (c-:;I by lliJ;L";·.:;rouJld 111~'Ii~(.Jsh~s k;,.'n
,Sl:1!,lL'J.

Th,~ pr')p:::'rt:-' i~[1C,t wirl:1n 1he :".l~l":Ccflikd:; ph:,~ic;-:I i;::iucf1...:-t: :l~ (h~~Ul (::co;,:: f;<:'l1l ~!;:~~:;c-[ !~.!~Ilr-.: ';;(td~:q~Sil~ ('\~r
l~('~~·:.::::::j,}n.

1 !O\\·':':·,o':.:'rrL'~;r::'r','('S l:of c ..,~~1c:.,;i."t illl);C k<::lj!~: 1\:11''::); cl.:·ldJ be \\·(,i!;,:·d ;~I :('1l1:::"til!)(.' ~nth: r(~!~Jrl:~'l:b.if(llv~"":·::~il·,ilj!y,

li(cl!t>.:~.. ;~Jjd !":b;~1ti:,gCl~r.::lT:.t~.



\V...: h.:r,(: !h) fl.'((ll',i (,r',:I1:v' I~(:lil.'(:\.l(lhc ri~-k d':h-.: ~:~::d L''',:l..:]::;:~r;I.'(i.:.'Jb' ~l!i::';idl':lCc L'I.'iil~ ~:\LlI ~lI1l~,,'rS.~(; l',(rbe C'<::d
\1 in;ng Sid':'~':d~'I1(~'.\(1 1~,,~.)1,

·Jh.: ~-{'c()rJs!:~'IJ l;~'tl~',;Cc:'::! :\~!d]('r::yJ:l::,'.';)...:::r.CI.T'lj.'!'_'!t, ell!]: I.'l:~!;::::!!~''',Ik'rl: !:l~I~'(::·:i~,t i!l {his k'c::Iil\-' il:!ilC' ('IJ:rics
(.IC \\'hich \\c h:l'.t' ilL\ I.';l(r,\ kL!~-=,

SIII·r;'"I((' G'::o]':J~Y

!\ccorcs l!l ()t!f \~('~'~,-,s~i':'ndo l\(,t I.bc!.:'-::c ,:-~r~yr:-~lIh 0)[ ,:'[};12"1 lill..;,:f \\cJ!':t1.'~~S ~t tbe Si!r::.(~~~tS 1~~\I.'il~~::,[;';,,([·_,\1ik:
~(~!bil;IY(..'"1ft!:'..' j:'Il'r~rty,

P:I~l OI;(':lC:l~r ;'diJlil1~

lll~ r-rO::'~lo:::'ny is 1:('( It},::":!: ...:J \\ i thin ;he g~'(Jg r.:: ;:1:ic'Il h(-t~ Il(br~' (,I :i! "'::'V('I1: :~:;;' ::: i..:: r:C"~':l ',\'11 i(;! co:'!] 11:1:-;b ...'~·n l.\ t :-:l;:II:J b::
('F~nc.1S{ Ijl(' tl~Clds.

1l1~ prc.1p,: rt~~:j~",~csl~(,{ J ie \" 'jt hin ~00 !f:C::rc s e,f .he ,f;cugr:1 !:,l; ic:l b':'L!lll1:J,ry L'f :'l!1 e-r~':1c.1::l ~; r2' wid;;;) \\ ;lic!l ((\11 is bc:ng
::-:lr:-:.c:cd by 01.'(:11(:'::.1 mt:r]K:C~.

Flltun~ 0PCIlCIst J\'lir:illg

~nh.~,prc·f.'C'ny is 1)('1. ,:,~;\,j:l30() l~~(:l.ri::~0ft.hc :;l'(';;,~':-;~'hi-c::lb::.t::lc:::y ({:-::1 Cj:"':::;c::::: s:t:::: for ',-,hie\':: \io.:::,;(.:: ttl ::":':-.rJ(,,~
co:-:l by e'F'-c':l(:l~:rlI~c~h(,Js is :l\\':'!)l!i;g J:::.':C;;l~~l:'!Lic.n,

'Jll~ ~rcpcT-;~: is DC!iV:iihill SOl,) nk'lj"~:~ (,ft~:L ~;:,'",·:;f:q~I·,!,.::d 5il{.;b':'U;ld::;!' (~r::l~(',~~c:E::!.:3t,:![.,,:-j~'r ~';h;ch J k::-:K:= i..)

CSH:,C{ co.:'.. 1 b:: (T~;:'22,"; mt:thcd~ h::s l'::;:n ::!r'-:;l!t'G

St:')~icJ{:~jCC

Thr; :(.',~'c,:c:: !!1 0L~rP':·::~i.:s':::(,J1 d,) :~('.l di:",c!,)se ;:1::--'~2:~'lJ;:''::~0!!"::~,~,rcl.:::jJll h.:-;\'!::~ [.:.>:':1 ~i':'~':l. Jl~.,d~,~..~:l!:;~:~din f...:sFc·G
of tile pre·pc!!." ~i!)(c 1 J2.I:l~:~ry J~~-!,

Th.:: r('~ljrd~ jJl 0t!r F'(!.<;,'~c~sict1G(I!!(l[ 5Lo\\' ,,~:y r'::c:~!(,5[h,lY~j!3 l...-·;::"~:1lil:JC::: tf.) .:-:·:eCl!i~ !:'lr~·,'c·:;t:'.:i\'C \,:0fL.; I..::lc::r S,::-::' co[

the Co:;I f..'Ji!!il!g Sl!b~~~r.:-::·c::\'.:l 1~,,)I.

IYii!:,Jr:lw:J of Support

The p I'c'F"" i'"~Y 1!~'S \..-it-hi:l ::l 2. ('()::; r~Jj:I: !c:rI :1r:'::l ;Ii r('~T""ct c.f '.'.:!5,: h .1 !;c:ict: ......r f: )j.~tk111:.';!t to \,.,j L!;dr:l'.\' ~·~r.r':·i1\\':;5

publ::::hc~l Ul J ~;0::'.

Tn:.:- .r.:·c·!.~('r~y d..:.\::s ;:;C'l!;..: \\'il!~i:]2 ,~:t:l:~~;F'hi('~1 ~1~'J)nle::1":':[ CJ\\,bic;l ~ nO;("(,; h:iS lx:::ri .:;i','( ..'jll!,:·,,~-:'r~,~!~~ri]i'';l\:;d
Il;c!t!s!n· A':l t 99,!., r~':cbng lh..::CI1~~l!c-I;;·:':'";t to \':ithcrJ.w SU!~I:<:n,

\'\'orkill:; [;!cil;:;cs On!'':':I'S

'''h~ rrq.'I.:ny is lk'l .,'.ithill:1 ~·:·,','':;j':q~hic::J:(!i.:J dl:~t i::: :hc 5t:bjcc! cf:!:] Ord,::[ r~i,':::',\:U;1C([ tile rft)\i~i('II~ (,ft!:,,: 0 !i1~('S

(\\·\)!'!,.il1::;' F~cjli!!,~':->:'Ild SITi:r:-,rt) .-\c::; 192~ "n,1 i:Y;,) (T .....:11:-· ~12il1l('I~' ;ilr)l~i~~c.:!li':'JlI)r :i!n::::;'~lJll'lli llKr:d',



P:l\':Jl':::llS :', (hl"iltTS llf rOj'j~:::'rCnpY!~(jI,i! :lil,j

The l)r(:~)\.":~:"i.s I~t'l \\:11:;:1;;i: :!r:.::"!\\ ~~Ci"::! r:"'!c·'.::lll I:(·;ic..:: h:Js bc,'ll 1~I~Uj~h,..d ::JLkr ~!J;:C:·:d 111(;l!..:~r::\ri 19i5;C0:!I
:i!\..:I!.siJ~::\([ I\:I~.!.

1.'1 ,,·iL·\\· {It the lllln!!)g (ilL:l1n:::i:~:K:..':i:1 pn!'~\"'i:{ dC\"~'i('I:'l~['.\('I:JJ :-:..:.:...~:1~"F'IO:lp,i~l-': j(-~.:)lJlj,:;:J :Ilh !(C h·ro:·l'c I\l'l'h :H~

;)nlkr;~k(:n ('n ~ii;:. .-\\1 pr..:';.:."·...:i:ll:S shr.·uh:lI::I'I.'t: lTt:ll'd to ~r.~\"..j (:)sim';:rj~)::;p2...:ticl,.· illli1inir:~ ~!"'::':'\> ;~5i;~i.::l\il-ltdill
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Trial Pit Logs

Consolidated Geo-En\';fonmenlal
Investigation Report
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ISh"""!el,' ....!.

Ben Bailey Homes Limited.
Tn .. 1

JPA
I ASSOCIATES lID

Sheet 1 of 1
S,le

Land at Wombwell Foundry, olf Hough Lane,
Wombwell

TP1A
24/11/2005232095

.""-""===-"'-.-.----- -~----.-_.----- C~--a-'-'~~----"-------·--F~.-_"-RC<-=='-,---·--
"W-I.w jO)'ll£:5pike co_u ...

360 degree e)(c;)\lalor DRSOSIOJ
----.~--------_.

O....d

DRS
S:.."ple

Dq.!!h

1m)

Tesl R!!SuIISDc""
- -,-,,~---------·-·1-------

0.20
MADE GROUND: Firm orangE brown SIlly clay.

0.40
MADE GROUrm: Medium dense black snndy griNel of
ash. clin~.e(. slag and brick fragments.

1.20
':irm to sliff orange brO\'m motilEd silty CLAY
becoming increaslligly sliH Wllh depth.

2.30- - - - - - - - - - . - - -_ .
. - - En-d-of Tri31 Pii ~t2.30 m

___________________ ..L -"- 1..-_'--- '--- _
S,;;'l1pleTyo<! Key

1. Excavated through concrete base.
2. No groundwaler encounlered.
3. Sides remained stable throughout excavalion.
4. Pjt terminated c.12.30m (begl).

6· 6ullo. R',;:u['Se-nI<l!'Yf!

5 • 51'::11 N)Il·RqY~.~l;)lj...e

W-IfJ:'ller

Pia - Pia Rto:).;j,ng



Cl,ent

Ben Bailey Homes Limited.'0' Jf8
& ASSOClllTES LTO

P,IID Sheel1 011:----------------------------- ------- ----

TP2A Land al Wombwell Foundry, olf Hough Lane,
-- Wombwell

0.;;- -~---------

Jut, No
24111/2005

232095

YMW jOj'oesplke,co.ul(
360 deyree excav(llor DRS05103

o.l:d- .---- -----
DRS

'"''

1.35
'..-lADEGROUND: Firm 10stiff orange brown sandy
gra\'eUy clay. Gravel is of sandstone.

1,80
Firm 10 orange brown slightly mol11ed gley silly
CLAY.

--------- 2.35
End 01 Trial PHal 2.35 m

1
]

____________________________ c _ ---------'----"------
S~'I1pleTj';'t! K~~

D· ()~lu'tt=<:l R~f'!!>l"'I:Jlio,E1. Excavation dcwm 1he edge of the weighbridge.
2. No groundwater encountered.
3. Sides remained stable throughout excav'J!ioll.
4. Pit terminaled at i,35m (bi:Ql). S . sp<J: N::.n,P.~p'~t'I~«li...e

w· Vlt'l:er

PIO • PIO Rt!if"Jttl!l



Ch,Yll

Ben Bailey Homes Limited. Jf8
& ASSOCIATES LTO

P'11O Sheel 1 of 1
S,le

TP3A land 81 WombwEIl Foundry, 0(1 Hough lane,
Wombwell

0;:;:(;' -.-----~---

JUJ NI}
2411112.005

232095
(;00,;;---------- --------- r::;:;rl~-·---·--

360 degree e~cav<llor DRS05103

G,~~"-L~'~~ _. - - . - -- - -- ..- -. L;;;(-:j- -.~-- o;:a--

DRS

-----,.-----,--- -----
S:"n\lle

----------------------- -------
G:r."'I(j ...·mer

Rec..;:.Os

MADE: GROUhID: Concrete with rE:lIlIOlce:rncnl

---------,..------------------- 030
r...\ADE: GROUND: Medium dense black gravelly sand.
Gravel is of ash <'Ind clinker.

1 30
MADE: GROUND: FIrm orange brown shghlly sandy
gravelly clay. Gravel is of angular sandstone.

----------------_._----- 2 30
FHm 10 sIll{ orange brown mo\ll~ sillyCLAY
becommg gravelly with angular mudstone with depth

350
End of Trial PI1 at 3.50 m

-------------
&;~Ae T}pe Key

-------------------- --
R"'n.:ms

1. Excava1ion carried out adjacent 10 the s!.:lnlions 10 dclernrine
foundations

2. No oroundwCl1er encountered
3. Sid~S remClined stable throughout e)(cav2tion.
4. Pillerrninated at 3.5m {begl} dlle 10 concrele base.

s· ~'PClItb"l.R'-';:'J('~""'I,1\o..e

W·\·.~\",

PID· PID R~'Kj,n9



f'.lID

(I'f:",!

Ben Bailey Homes Limited.

5,1~

TP4A Land at Wombwell Foundry, off Hough Lane,
Wombwell

232095

Sheel1 of 1

2411112005

._-----_. --- -----
Fl'::ld R'Ul'rh

360 degree eXGlvalor DR$OSIDJ

Jf8
I ASSOCIATES LTO

Wi"", joynesplkf:: cO.uk

--------------- ---- ~_;{~-~--·cl;i."d-- ------;:;;p~----

;::7

------.-~__c--______;_----.----
MADE GROUhlD Medium dense cream hnleslone gravel

000
!."hDE GROUND IMdi~\mdense black fed 'gc<l\lelly sand
Grave) is of .ash,clinker and Md.

400
End of Trial PII at 4 00 m

---_._.-._._--_.-._----------- --- _._--'---'---

1 Excavation down the edge of lhe COI\Cfclebase
2. tJo groundwater encounlered.
3. Sides 'em,~ined slilb!e thlOllghOllt excavalion.
4 Pillellninaled at 4 Om(begl).

DRS

5;~''f'le

o..,l'1rl

In,)--._--

S - 51'01 N:n.R~>rf:';""'I .. ~i"""

w_ \V~e<

1"10. PID R~.;,.j'n..



p,o

Land al Wombwell Foundry, all Hough Lane,
Wombwell

232095

TP5A

c".....
Ben Bailey Homes Limited.
- -- .---- - --' '---
~'II!

-------

. __ ._ .. .~ __ L __ __ L . _

$;l'np1e TI"oe K~y

o . O~lu'tlc...j R,,·~q'>fOl .. hVf'

3GO degree ExC<lVillor

t.1ADE GROUND Dense LInck sand 1'11111occaslollal
brick

~M,DE GROUND MedIum dense red crushed bftc!-; and
~and wllh very frequent slag and chnl-.er

End of Trial PII [It 3 50 m

1 Pil excav<lled down Ihe side of the r<llilracl<. b?se
2 r'-lo grCUlldwc1ler encountered.
3. Sides slightly unstable during e,,"cavailon.
4 Prllermm,:'I!t-d ('It 3 Srn (beg!) dlle 10cOllc/ele bJse

100

350

DRSOSI03

s - !;~'~Ir~cn.R",pr~':-ll;>I've

W·\ .......ler

pia· PID Re~j"">l

(.'C>..Old .....;>' ....

R<<<"':l~



P"10

ChMI

Ben Bailey Homes Limited.

TP6A Land al Wombwell Foundry, off Hough Lane,
WombwEIl

JOO No

232095

360 degree excavator

~AP_~GR~~~_ t~~~I~m~ _den~e ~\'_hl_le_~I~n~_~~o~e~r~vel.

MADE GROUND Medillm dense black Si'lndwllh very
occasional clilY inclusions

End of Trial Pit at 3 80 m

Exc<:!vallon cmrie.-d oul down the side of the concrele base with Ihe
concrete locally deepended \0 2 Om all llle gable end

2 No ground......ater encounlered
J Sides remained slable Ihroughcl\d excavalion_
4 Pi! terminated <'IIJ 8m (l)egl)

_._----- ---_ ..._----
S;,-l\I>le T~';)e Key

o - O~I",l:;~ f'.~'t."'t_'ll,)~'ve

0,10

DRS

Sheet 1 of 1

0;; ----- -----

23/1112005

.~-------
r"'-<dRKOll~

DRSOS/OJ

~3'nple
Dt:r;lh

-- ~"-)---

3 60

s· !'r..ol~IiflRlop'est'nl~l..e

\'1.\'/.,: ....

PlO· PID R"'ilj'''1l

C~,

Jf8
& A550ClflHS no
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1,10
I B'~llBailey Homes Limited.

! ,.,.
I L3f1d ,,;1W0rnbv,'ell f-oundry, (1ft J10uytll (-lIlt.;'I WOl11b,',ell

TP7A
I { 'm

I '_ ,. ,: 0:..' ! ,~,"i'",.'o,1 Ie,.""
:t, '.", ",
I

'.· .•·.·r.'.·

r.1';OE GRQUUO \,<:,). den~~!~jbr,c'"

1.iJ,LJE GF.OU1,'O D<;nse fed nil:'\-.

FIrm Oli'ngc: brOI'/11 trl,lble ~Clild !lra,wlll' cla\
Gtavc:ll~ 01 angular rnudsl01le

fin g'E'Y L.'oVJn Irr;lU!e 1.~r1lln;'l«j~oIll CLf.,Y
b':'CCIllIllQ :;1111 \'11111 dr:rttl

:\,[1 g:r:, nrC",r- /rid)l", 9r,;,;. 'I, CL;".Y G!",,'t:' ,s
o( n'uC'=-I',.,',e

r?, -'.~ 's

t r\'c 9'C'uIlGI'/aIU f.-'ICOUIIIc:;("d
2 SIO<;S sl';,!llly 111l::'.:..t,le dlJt.ll?"'C;,,;:,(1'l
3 rll (f"nll'l,:led Ql ~ 0'11 (I'f':l')

,n,

ow

1 10

2 : 0

2 ~'D

2 00

~ 1.(,\ t t of 1

24/111~005

Df--\~C~!03

,-

Jf8
t. r~~"OCIf,llS-LTO
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riD I'll: r..t·'-"r)
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CIo'"'11

Ben Bailey Homes limited

Land at V\/ornbwell Foundry, elf Hough Lane,

I Wornbv:ell

Tn:11

p" Il)

TP8A

232095

l,v·DE C;ROUI~D LOQ~,C:.-IoIllf:Jlllin d·::~)$i; rE.-d[)1(W.'l1
9f<'o\'t:1I1' s<'onO l"llll ~,:.h. CIiI\I.l~( "lId h:irk

End (Jt Tri;;1 Fil 214 00 In

1 (}C2VCiliCIl Ie Oc,I(-flninE lhe COI'.:Ie.:;;~):!s;: ;;round I"\S
2 I-Jo grQund,'."<11cr cncounl'::l Ed.
3 Sif,"':s \lns\8b\~ during '2:<c?,\I;,\i;:n
-1 PII ICrllllllvled 214 Om (!.Ir:gl).

!::-,"'-':
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Ben Bailey Homes Llnilled
Tn,,1

Ir""

p" I[]

TP9A Land a\ \\'ombv'.'ell FDundry. uH Hough lZJne,
Wombwtll

232095
f •.:......'1'~) ['l,-,')"':,""I

'(,,, ...,''''1'-.,':

~," ,:" [.-:.r", ,.]

r,1,b·[)[ GRCu~ ..D C(JlluEo:e

- --- - - -------------
IN~DE GROUND r,1cc)iutn den~e b::lCk rE.d Q1<lliAII)' ~alld
Gre,IE-IIS of ;:;~,h, clinker and b!lck

End of TII31 PiI;,t a 50 In

R~'l1;"\ ~

1 Sh;:lllo\·/ CH..2vctlon 10 de:ernll'l'; IIlJcf:nFSS of ;Jc!j?SU11 CGnu.::-le
2 l..Jo grOl1ndv.';:ler encoulllr:>rcd
3 SIO£'S lema'nr:od st;:tJle lh1oughe:ul E;;:C;:;,,~~\]on
4 Plllerll1ln;:IEd at 0 5m (be';]lj
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18'~nBailey Homes Limited

TP10A
~,,~

I
Land a! V,lGmb','/211 FOUlldry, oj( Hou!:Jh LJlle,
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18'~'nBailey Homes Limiled
P,I In

TP11A Land at VVonlIJWE:1I FGundry, off Hougt~ lone .
. ._- VVombv.'ell

232095

3CO df:gree eX(;lv;:Jlor

- -~ _._------ - ---~ -_. ~----
l,tt·.D£ GROU,\IO- Lom,e to Inej\u!l\ den:£' ~!a\'f':\\)'~<lnd
\".-ittl ash clinkf;:r rlnU buck

End 01 Tr'2i PI! 61 300 m

1 Ho ~rOUlld":J1Er enc.olll11erej
2 Sloes relll':'ilnE-d stat.le Illrcuglloul e,c;'~<,1'0'1
3 PI! le'rni"<Jted at 3 0!11 (ucgl)
4 Adj:;celll COllcf(~le b2~e 1$ 0 2m tlilek
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I B'~'nBdiley Homes Limiled

land al V~IDmb~"'elJFoundly, 011Hougll Lane,
Womb\'iell

I

I

TP12A
<'" ..

232095
I .,.,"!II':>,' fq, "f"'"''''''

1.1/,OE GRourJl) S;'l1o\, !{lv,r,,1 \','.:11whole brief: ;'Ild
!Jllck fr~,gnICI\ls

End 01 Trl?1 Pll 21 1 SO m

1 tJ0 Q'oul1d',".,:;ler (:1lC.OUIlI(;rfj
2 SidE's relllolllO'd slal'ie 1t1l0Ugl'Oll1 €XC2~i-ilon
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Ben Bailey Homes Limited

land a\ Wombwe1\ Foundry, oH Hough Lalle,
\Nombwell

r,II[)

232095
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2 SI(1e~ very unsl.3ble illl,1/,DE GP.OUI.'D
3 PI! l~rrtllllJ:cd (II l 0111 (be<)) dUE 10 cQllutle l;{'~~

'50

.

j ::.,"

I
1

1
I

J
I

1

1

j
!
J
I

J
J

i,
1

j
j
J

T
I '"')~'l' I S....,,~I"

.C< .• i -I

f

" c,',',-.«<v~1
I'~;~_~::/l
f " i. '. "1

k~~;.:;::::J
~'~"'<''')j

~:~~~~·;t~}
k:<\!
r:/c(.',!
v,..'"',:)'!
t,.',\ ,'J
.\>-.:- ..'.IJ(»/1
r}~~;}l
r .. ·,,··.·- ..-~

r<--<\:· .....J
~::~\'>i
(:'\",.'.~,[.-:.....~v'./y,
,.-'"I

(!~~r:~:;;d
l~> :>-:<;.~
1(.»1
t-.-,."_:,:,·.'r. -, .'."-
",'~-.~''-.'

l;';I-~~---?~
'-',-:==- ---~"~~~~:{'I~--

F;<-:~.t!~---T----

~1.Ctl 1 of 1

,
;

J

1
I

I s,-;-"pl~ T\"f f;{'t'

1i ['. D~:...,;,;·: F.t;) ~""'I;:,'"",

i 8· F>,:If R,-;,,"o"' ..... I~',,'C

I S Sx-" IJ"!'l,P.c;-'''';.--\l;<I".!

\'J_ \·: .. _~v

flO Hll <;.l-:.>""r,g

J
j
i
]
J
j
I
1

1

~

1

J



hll[)
Ben Bailey Homes Lirnrled

232095

S,lt

Land at V\'QrnlJ''.'f::1l F Gundry off HOllgh Lane,
WOfllb'oA''2J1

TP14A
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Land al \.....'or1lb\o\'ell Foundry. off HOUgtl Lane,
Vvolnbwell

I~~'n BatleyI~OI1:SL~mlled
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\_~~~ Bailey Homes Limited.
I S.le

Land at V\'onlbwell Foundry. off Hough Lane,
VVombv/eil

TPF
J~~IJo

232095

360 degree exC<O\','lIor
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size ;md occ<,slon;,1 ~;lJldslolle
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Ben Bailey Honles Lilllllcd

Land at WOlllbWE:1IFoundr,'. off Hough L.:me,

I WOl1lbwell

I

TPG
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BEn Botley HOIllES Lllllited

Land at \!\lollllwvell Foundry, off Hough Lane,
\N 0 mb~','E:II

TPH

232095
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Ben Bailey HOn1E's LlIlllled
(,liD

TPf< Land at WO:llbwtll Foundry, olf HOUgtl Lc:~e,
Vvornbwtll

l ...bfj.:>
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1.;,1 I B'~'nBailey Homes limited
1',110

TPL land 2t VVombwEI1Foundry, off HOlig11L1'le
Wombwell

232095
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Ben Bailey Homes Lil11iled
1r,,,1

r',: 10

TPIV1 Land at Womb'.Nell Fou~Jry, olf Hougll Lane,
VVombwell

232095
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Ben Bailey Homes Llllllted.

Land at VVombw~H FoUlldry (.I~fHought ,In.:,
\,AJombweli

f',t I::)

232095
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h"r 18'~'1lBelley Homes Limited
,
1::;"-",
; Land al Wombwe:1I Foundry, CJff f-!ou?h Lane,
\\lom\)vl'C:-ll

TPJ
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. - - - _.
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1".-,1 Ben Bailey Homes Limited
I·::,.,~

TPJA Land at I/'!omb\',(;\\ Foundry, 011Hou~h Lane,
V\lomb'v\'el\

232005
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• Ben Bailey Homes Limited.,

1;- ------
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TPO Land at \Vornbv\!ell Foundry, off HOUg~lL::lne.
VVombwcli
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IB~nBailey Homes Limited
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for its current u~e 2nd mCldc suitable fer 2.n~.'11E:\'v tJse 2S off!ci21 perniission Uhro~19h
1ile pic!lillillg process) is gi'.'t=:ll for 1110tuse,

Llnde::-- p2.n 11/\ of the Er.\'ircnrr:ent3! rJrolectiClIl ,6.ct 1S~C', ((llll;:;!llinc.ted \z:.n,:i is (lefil1e(1
2S land \'.'here significant 112rm is beillg cau~~ci 01 lhE-fe IS a s:gnific.:::nt pJssi~i;:l)' cf
~uch tl2:rrn b-::ing cause..:f 0; V:hPIT: !~'JUIJt;C:,l of cOidrol:E:G ','.'212:"5 is be!:ISJ, (lr is fir,>:I~1 to
b2 c'::;~lsEd. For signifi:::2nt i:Jrn: to occu~, 2 pCI!!IJ!{:nl l:fl(,2ge r1I'Jst ~\isl i.t. tl',cre r'-d.lsl
be := cont?min8iion SOL'ree, ;;J relt.::·/~nl r0ccptc,( Clno a p:6usible m:grZJiic:l p:::iUI',','3y by
whil:h the c('1I1IaiT,inanl CcHIcause sig;lific.::;nt helm to the- rec:eptc:.

A,s part. of the regu/3tO(y {r2f1lE\I"or~: discussed aLo' ..:\:, Ihe U;'~ Gove ...nmcr.1 pub/i:h:::-d.
C.'ll 'l~:I'i 1\,1::;rcl120(;2, the C0;,iom:na~cd La,jd E>:t:Jc~:Jr2 :\sses~l-;-:en~ mode! (CLEA).
Tllis pres2r:t3 Sc:! Gu~ce!:'JE:: VzIiLl~s. v/hich are "9f~:lSi:C" v21ues ior cssEssino Il',e risks
to ~-;~~13r.r.e;:lth ~I'CI:l (hl"c'r~ic: expc~lI!'-= to cc-rltoi'ilinc:eci 50i:5. TI>3 Soil Cl::d:=1:n2
VolLIES rE:~,re:-''2I'lt'interV2i'i:icn v;;~ue-s' <)bo\'& \,;'hich the lE'.'e.!s of soil COr:t2~~li,:3:i"J;l [1-;:::y
JepJ2.s~;:! 2'·, L;i·;3CC.~;::!2J::!2 r;~k :::.'ills h~<J.qhof si:e-USi::fS sl:ch lJl2.1 flJrjhc-r jJ',,:~s~;[lo~iC;l
2nc/or re'nedic:,tion is rE'(~uireci. Tho::: Soil Guide:in-:: V';!UE:S cr,= not intended to rE:~r::sr:n:
I~'!nc:in~ s1a!'lcic;I\-:sor S~c;lllIGr~-, Ol)je:cti'/cs,

:h~ Sell G'J~dei~ns \.Iv!:.Y-=~ 1:8':2 [.'een deri\'~rl b~cring ir~ mind p2-rticu!2f prcposcd !a!~;::j
uses. CurrEntly, thrEr; typeS of 's:~mdc1r(j' 13:1d use 112'.'(; t-~en cQ;l~ide:e:l, n2m=ly
resi,:!c:n:i2J: 211otments: 2nd CCill~1:e:-ci31 / irc1lJstr::::1. Fer 82.ch st8nci2rd 18n~i use Iher2
2,-C 2 nU!l1D'2r d ciiff2181'1! e;'q;..)sure rO'..Jtes v~hich mayor I'loy not be (icli'J8 Of.:p;:;:-lCjing
011 !hp. si!e-specific sC;?;ic;rio. The Soil GlI:dElinc \laJu2s genera!!)' l:tiL;s:?d in this rer;or!
(unleSS clhe:;\,is9 specjfi:2\)~' st2tej) rE:~)re':t?r~t\,/0:51 C2::e E::v,pO~L'ie sSE::nerios \",'ith ;;:1
E>-:po5ure routes (1rjive f0i rt?sici'2l"ili:-::1 \'-.'ith plant llpto~e.

Currel1:ly, Soil Gude-:ine VE:lues 112\''2 only b-=~n r-r::p3!'ed for arsen~c;, crJc!mi,Jfll,
chr::mljUJll, inorg2nic mercury, nicksl, sEle-nii.lnl, lead, to!LH3....J8 and G~~lyJbcn::ene. The
Soil GuiJ~!il-lP. Velues have fEpl3ccd tile trig';:F:r COilC2il:ra!:j;l3 fc,rmerly ~.r~sc:·i!:)e::lbi'
ICRCL GCCUIl18nt 59/83, \\'hich h::s t::::en v,Iithc1I2v,.'n in the 8bs-=nce of existing Uni:Ed
Kingdom guicielines fer certain ccniamincwds (i.e. v,,.ller€; U/\ Soil Guic;dine l.j2.I~!c:shave
not L·een publislleci). Joynes Pi(,8 6. !\ssoc:;;tcs 112\:'2 ca!cuI3:ed of T!0r 1 scre::?I':i!1g
'-'a lues for various CO,:t2i~:inz:n!s, cur'2nl!y ut:i!s~~gv:::r~.!on 5 c12.l'2c1Seplember 2005_

1il~methodology employcello cc;lcul;;:;:e these v,,:UGS is (3S fellow::

\f-/her8 2V0il8[~le, United r:ingdom L?secJ \,)xicolo0ic2.1 cJC1ta, P:'Gs2r::c::d i:l the
2ppr"opriale EIlVil"Ofiment Agency CLR TOY, sc:"iss of rsports h2S been u:.~eci.V\ihsn
n2\\1 TOX repoi'ts 2rG issued, the T::?r 1 V2!UGS are upcl2leo 2ccordingly.

HCI,'Jcver, V,ri!ere (1 TOX repoli is 110t 2.'Jailable, referencE hiiS Zl]ain IJsC:::l made to the
Risk Ass(;ssrnenl Infoll1Eltion Syster.l (Rft.1S) d2t2bc:~e (htlp:llrais.ornl.S]::lv) fOI
---------------------_. __ .
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to.',icc:,lcglc21 il!form~:ion, VJith lhe r::Yc~p\ion uf bc:n1d::,clTPH ,:/here ieferencG is r.13dc: to
11\2 i-(.It(il f)etrclcu:r1 HycJroc0d:·c~ Crilericl V''':olkillg GrO!..Jp (TFHCVv'G) dOC\imEI~i'::;,
vvhich COlltCl!n bo!h [0;.lcoI09:C21 i::forlllc:tiofl 2nd rhysio-chcmicZlI l~ropcrtiG5. Tht::s~
docL!men:s ;;ll'e lIli~is8d kif "lhre~,ll()kl"' (i_e. llon-c2!'Cino~c;nic) contamin3n~s only, VJi~ll
Ille toxicologisul dula a(!jLJ~.ted for (1'/erage lJl< L1odY\\'F.isht (7fJkg). lhis e;.:erc::s2
~lcl'i.::raJ.cs a Tuler~t\~le D2i\y \n~;::}\8 (TD1).

II. is noted 11121the [nvi,c,nll1c'nt P.gCllCY pL:I:llc~:i(j1l P5-(l80iTR3 (The UK i'.pprc'Jch ICA
EVcdu2tirlg h\~m2f1 He2/1h t~is~'s from f---'Elrcleum ~lyomc;1ri)ons in Soils), iden(i(;.:;s !hr~e
C2r1Xln bt:lnds c;! tht? "hEClvy" end cf ih'2 sp~c:rLi1i, \':~ lich '.'.'culd bo cr,arac:Eri5t2d by
l!lll1lcbi!e higl--.ly unreactive COI"ilpouncis. lloV,lC".'E:r. ~ir:cE; no ioxicol,:)gis<:d data E>:ists
cUl'rell\ly for these 2dditicn21 bonds, JOj'n-::s Pike ':.~Associ;,les llC1v2continued 10ulili:::e
the (lala conl2incd \Nilhin the TPHC\NG pl!8Iicc::icns unlil such time that ne'N data is
fele2sed.

To moci~1 Ihe Tier 1 values, JP/\ ~~2':2uS2d 2 1.'Z",;·12:Y of Zlppropriale s(---,ftware models
ihcluCing SI'JIFFcR, CLEf., 20C::? 2nd RiSe (to T~:f: CLEA 2002 ~oft\,.lor2 hJS ~x:cn
utilist=:8 [0 rnodel benzo (2) pj'rcne ~i;lCe l;ii:; is 8n o~':Jina! contamin,I!--lt \'.,itl1irl ih': lliOC-:::
anG is also noted to be a non vO!3~ij(1 ccmpcu:id_ The Sr~IFFER rnoclel (LOfvlG1) h3S
b'221l USf;c! for non-urganic contC:lfIiin2nts, Ishil:1 the RiSe 4.0 n~lcd21 h2S b::;en uti~ised
f~)r the rema:n:ng organic con~c:m...in;ln;s. RiSe 4 0 L~ses the Johnson & Et!in~c mQj(:1
"':Ji~h respec! 10 the \.'o!at!lis:dion of CC~lipOlJnds frcnl soil.

The de-f2ult p::;r3IT:.=t:::;rs 2fe acc.c-;:-..l;:::d \\I:iEil rLu-'ilirlg th~ ll"l(ld-::i at 2 TI':.-:r ~I 12\'sl to ~:\!e
th.:: !IK,S: cnnserV;j'!ve ~~oc!::1 E>;C.E;::.I ~~':itile SCr..~ is c3:':::l.ilc.~ed \\':;h C1rang,: fr~"":-11
C:djl~s1c:d :c 1.O~;~)ti) 0r:,~ (to i.'s ir~iinc:: v-,ll:h jhe SC\j.,J: \,:1'...":;5 L;~:~i::ji:l ;hc fE:::'cnUy
p'_Jl)~isl~,srl TC!:.J-::;1':2SC;'/ I-,::p,):'t)

------ ---------- -~----------- ------
\.oVonlbvlcll FoundrYl HO'.1gh Lane, Vlolilbv,I(:Jl COl)soJicJaleu Ge-o~EnvjronmenU!1

InvestigJt10n Report
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Radon Protective Measures Site Report
Standard

Advisory rEport on the requ:rement for radon protective me2sures in new
dwellings and Gxtensiolls including a 8R211 (1999) Stege 2 Geologicsl
Assessrnent

Client's nefcr-s:nce:

232C95

D'".lc: tG J,:n:J.,~v ::{\~15
EGS RP!.1-G:S i'er.<;i,-"I P.O
If' UEFiC, ::00".J.~!1r;9~:s [C'H'fl'd.
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... l ....~HI ..¥,~ 0;:- ..... (N1 ., 'I u {" Cc""t'l

Section 1: Location and extcl1t of report area

Ar€<l. cEntred ill: --139032,·.w23,~2
R'H.Jius 01 sile ere;'!: 200 1118[t05

SC2IG: 1:25:]00 (1 en", 250m)
KEY:

OUTER L1t·JE :::11('\'0'5exienl cl TOTAL SE;\f~CH AREA cc;nprising :11·:;~;~ec.r'22 c;nd
2ulonl.s:icaily gfn-=l.?:t9d buller zc·ne. The require-rT'c-:il br redon plot~c1i':e !;;e2~urL:S
indicc.led in Section 2 is b2.sE-d on.3 ge-:otogicGl2SSessrnent of ihe T('~21SC2~ch ;'.rEf..

T/lis product inclurles rn;!p~in'.J rJ,;:la/ic('n:::>:'d (rorn :!lE Ordn"ncf Su,~"I"{D Ivi/h 'hIE (.'E(m,:~~i('nof Ihe Con/reliEr cr
HEr r. ',i:)jeSI,/s SWliC'flery O::ic~. '';; Cr(l" ..n COf'i'lig'll ~(iOG. Il.Il ri~I,!s r(~~H\'ed. LiC0nce (lUln!..\E-r 100(137272

[';J~e:lG J2!ll'2'\' 2005
5CS f1Pf.~·GISi'usio~120
(l r:Ep.C. 20;::'5.~:II;£h:~ f(-S('fI·d.

p~~,2
.'if;-'''/ No: ,'L,n_O':;7f.1':7_1
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Section 2: liequirement for radon protective measures

Tile delerrnin;:'lion be:lo'N [01101'.'5[Iv? two sL':ges descri!)(:d ill 8R211 Radon: Guiu'.3.rJce (n

prolC!cli\'e measl.'rcs for roEI''!d\\leilings (1999 edition), \','hich ,1lso pro\'icies glJid;~nce Oil \','I~(J

10 do illheli?SuJl jndjc2Jes lJ"J;1proJecli'.'e 1lli?3':,UfES elG required.

Sleue 1

Stage 1 (AnnEx A) ollhe 8n2,l (1999) procedure indicaJes ihc:illhe n-,ir,Jmum IEVe! of

prol~clion lor the report 2.rea is t-lO radon prolective meeSUfES.

SI2ce 2

The Stege 2 geological 2ss8~5rnent c2rr!'ed Qui fc:r ihis rG~"'lor{ iJldicc.j,~s 8,\Sle radon

protE:ctive nlEc.surES c.re f<:::quired lcr 1112 report 2.\82. This aSSeS51r)e\~t ',\'2.S ~:;ri\'E-d

8ulorn2lic,lly Irem Ihe BGS Redon Prolecli\'e 1,1e2surcs C3IS (RFU-GIS) Irol'l 1:2~.O,OOO

.5cc.le digilal 0212. Resul:s [.j the geologic21 s~2rch are dE~crib~d in S~cii0rl 3, <::ild n:cr·: d.::-!:::i1

011 the 2S~2SSll1enl pr(:cedl!~e is outlined in S-3clion-L

Re5ult

The ER211 (1999) ;',','o-sl.::9~ prccedL1re indicE.te.s 1r.21 BASIC pl(.l~c!i\.'E r-:....-S2.sur~5 ,o!C

required Ie'rthe site. This is lhe high':::r ollhe Iwo le\'els of prc:r::clicn inc~;cZ'.lEj by S:2gE i c.'ld

S!age 2.

The BGS is not eb!e to provide 2d\:ice on the tGchnical specific2lions 01 ·tc~ic' : 'ld 'ful!' :~c(:n

prOlectivernessures. This inforlll2.1icn is celoiJed in BRE 8epcrt 88211 :P.2dcr.: ;-::rGt~(li\'e

measures for nEVI dwellings .."hich rll2y 1::02Pl:1Ch2.sed Ir0m crebookshop.ccm, BR211

olfers guicL;.nce on the lechniu:!1 solutions thai 2.re requirl?d 10 s2:isfy 2L:ild:ng Reg'J!2!ions

reQulrern6lrls. SUf7l1narv guidance is a~'?i!2b!e on Ihe 'I':G-b :::1:

11::D://\'.,·,..·'.....bre .CO.uk/r2don.'l'l cler;I. h lfn!.

If you rEq~he fL'rlller inforlll2licn or gUic!2~C8, )'ou ~hC.'l;!d COIl!cct YG~.'f10(;.::1;?;u:hcri!y sur'·jing

control officer (lr eppro','cd ill~p·:;ctor.

Conl2cl 020 79~4 5745 or EITl2i1: pc~r1scdgh.br@crjpl1l.gsi.gcv.uk fur ed\'ice ('n tile

inlerpre\ation cf gl.'idallce conl2ined in ERE fiepor1 BR211.

U.:!iC: 16 J<lnL:q' 2005
CGS FiFf.{·GI$ \,U.";(l.'l 2.0
(:")IJERC, 2(l~~,t.11ri~~~sI(~Cf\.·('d.

h·~~:3
r~(·;,o'1U,J /Cn_C:?7~'~;I_ J
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Section 3: Geological units within the se3rch 3re3

Gelo\\' is J listing, if a\'ail~jhle, u! the pos~iL:le COI11bill;:l1io(l;' cd 8c;cil0ck (Solid) Gec>logy urll:S

211d o\-'erlyinQ SupE-r1ici81 (Dliit) Geology units wi;llin Ih'2 lu[,::! 5(;<2I"CI1 ,JI(.:?' derived

cuIOIOl2Iic:,lIy by Ihe Pf'M-GIS.

2) Com!':ned 1 :250,000 BEdrock (Solid) r,[lel 1625,000 SlIPEllicici (Dliil) geology 1ll2t'S

il) 1:50,000 [?·cdrock (Solid), SlIp"riiciel (Drill) 2nd ;\rlilici21 gCCJlosY I1lZ,pS

1 :250,000 data

1. MIDDLE COAL II1E,':"SURES (FORhifl,TIOI,J)(S,;!'!OSTONE 3000); 1')0 urill

2 MIDDLE COJlL IviEASURES (FORI,'ATIOI'!)(AP,GILL,~,CEOUS ROCKS,

UNDIFFERENTIATED); ,,)0 didl

11,o_\~: 15 .!;In:.w;' ?U{,(;
FGS r;Fl,~·GI$I',,~i(1n 2.0
l7'IJERC, :'005. :"11JiSl11SItscf\'cd.

P"~C;: 4
!lr-;'c,'1 .'lo . .'G/:;_ 0:,0;1_ t
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Section 4: Determining the level of radon protection.

Gn 211 (1999) t.f.:;\S Gut 3 [\'''O-~:rJgc proCt::dure 10 hElp delE-II nine the levEl of f2don prc\2Clic:n

Icquired in new (1\':(';llll1g5Zlnd E):\cn~ions.

In StZlge 1 01 lhe j}l'Ocedure, !he 5 kin uric! ~quG[e r,scJe-n pc'IGnli21 nloj-'S (Am,.::x .:".

SR211,15'99) plOcuccd u)! Ihe 1\'21iollzl R2C;clogic,31 PIOIEc;ion 602/(J (NRPG) c:ll? uu:-d:o

rn2ke lhe prim.?ry celerminc:.lion 01 Ihe level 01 f2Jcn protEction neeuGd The ["Ir;r-a 1ll2pS Z:Il:?

b2.sed on the 2\'Erage E:Slirnc.ted proportion of homEs e~:cei?cing file redan Acrion Le.'t::1 Iu EC:.cll

5 krn sq\l~re ollhs Ordm:nce SUr\ICY r';r.liofliJl Grid.

In Stege 2, a second series of rTl2pS produced by lhe BGS (J~.nnE:xG, BR211, 1999) is u~·::d10

decide ....,h::tlier it 15 neCESS2.ry 10 ce,nsidH \Jpgr2ding the re~uirErnEnl iu prc'l~clicn indic2:r;Q

by 51292 1. This procr=dure hes lhe cbjectivE of 2\'o!ding C2ses of und:=rprClc:Clion ill':::l..-nighl

C'ccur h2d the gL:idance depEnded solely on the 2\'eu::ge t2don Is\'-:= I in the 5 kill grid qu?:re

il-lcJicaled by the I'JRFB lTIaps. Tile BGS IT\cpS in ;,nn.;-;x B (BR211, 1990) ::.1:0';.' 11-,0:.325 Lm

grid squ3fes th21 a8 unrJerl2in, complEtely or in pCir1, by gE-clog:C2.1 units lh<7:1require ::-llh=.:r

b5Sic Or ;u;1~·rc·t.;:,c;icn to t'e i11::1211edin nEW d\','Ellir.~s,

A geclo~ic21 2ssessmenl mey n':;<:::d;o be carried O'Jt where lhe site Iz:lIs V,':ihill 2 .sh2c'l2d grid

squ2re en !~e 2GS m2p in ;.nnEX G 01 ER2i 1 (iS99). The g'2Gle-';]!C2!CiSSS:::3fT1EI',t ch~c~:s

,,·.'h~lher a s-ileis on or clo~e lo a 9-:0)ogic2! L'llil ~',:hichpcote;-:)j2JJr excGEds ih8 2Ciic:11 ;~.:=-.ISIcr

8:1her b2Sic or full raccn prolec:ion, Consid-sr(';ticn mu~l be gi\'E-rl to in~\2!!in,;! c?slc or f~1!

radon proleclion if the gsologiccil 2SSESSnlenl shows 11121this is indic.sted, if a site 1211s \':;a~!n

cne cf the sha.ded squ2res, it c'oes not ri-2-CE:ss2.rilymean ~h21 il rllllSlll2\'E radon pro\c(~1C,n,

This is bec2use some 01 the grid squ2res CGI',\cill bed rocks 2nd unconsolid2led (c'r;;tj

cspos::s \','iih lower redon pctenli311h.?n the nl3li:nulll le..c;ls sho',','n en \hs 5 krn grid Illc.;·s ill

Annex B iBR211, 1999).

In 1ll2ny C2.SSS lhe gec·;ogiu:1 r.:::.dC·11potElli:z!l \'':;'li0:-5 cOllsider2bly "\'iillin 2 ~;ridSC;UZire. Inc:hfl

cases, orill' a very small ?rea (somE limes only a ~E\'I h~HldrEd square metrss) wit!1 2 r.sc'c;n

pol.;:;nliz::1 ~>:c~ecJillg lh~ thleshc'lc!s ler ba.::-,:c cr IL.;IIprol8c:ion occurs \','i1hin (he ~IK'.d,:;d ~rj.j

:;qu2re. The lc:vi:1 cf p,olecticn th?1 might I]C?lequired is thus si:e ~pecilic, ;::nd C211be

c~G-!ermined b)' rEference to lho::;rGle.'2nt r2don poten:icd I112IJ in GR211 ('1992) lollO\\''2d t.y2

~..;e(.\!ogiC2f assessment or the sill2.

(Ple3se !lule, ihe i\!11PG is now the Rr:;ci2\ion Prolec\icn Di'\':~,icn 01 the I'!e.::.lth Pro~:-c\i(:n

!'.genCJ')

O,?::e: 1G .Ji"iIlL':,~" ;'006
L'(~S nFl.I,GiS i!(-I~;(l'l;;0
~'I:£PC, LUJS,J,II';'2I~:sr(~u\"(d.

r~t?:~
r;:·~':)n::0: /(,,1_0:;;(0,1_'
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The gcologiceJl 2ssessrllenl in this report is prouucl:u by lhe EGS R<Jdon Plolecli\'8 t\JlezislHES

G~ographic31 Illform<:\ion Si'~lClll (RFk' GIS), \','lIi(ll has L1eefllk:\'clope:d \0 provide Slc.ge 2

Geologic21 r'\ssessrnenls (RPI".1 Si1e p.E-peor1s).The :lssessllI[;nl is (j(:rived from a geologic211y

b;;.sr;d inIErpreL:~lion of radon flll?2S1J1EIl1Entsin u\\'cllings which "','[;r8 providEd 10 the 8GS by the;

r~RPG without ~rejlJuicing c(llllldenli,:lily lJIld0112kings to hcuschuldes cl"lJ the Or-partment cf

:1-18EnvirOlllllent, Food 2nd RUf21P,HCiilS (UEFJ-iA). The ~cii,·.bil;ty of <3 g2ologiclil r2don pCI~n'i:.1

2ssessrnent is <,;ppro:.:ima:ely propollicn;::;llo llle numl::er 01 rc.dcn rnec.~,LJrErrler,ts J\'c.il;;.ble 2nd

the sC81e of [he gEclo~ic2.1 m.:ps.

The RPtv1 GIS currently comprises 1:250,000 sGile d~la \"'ilh more u(;!2ilE-d inform2ticn ior

t\'/enty 1 :50,000 scale gec:logiccl map ~hE:sls cGvEring 1he 1ll02t fc.don·prone P,:j~S of

DGrbyshire, h,lonhernptonshire, Uo;:inghamshire, L2ice~tershirl2, Lincolnshire, Oxfordsllir2,

Shropshire, Som.::rset 2nd YOlkshir2. The RPI,·1·GIS is b.sing upgraded to 1:50,000 see!':; c::s

n~\\.' digital m2ps cece-me aV2il2.CI~ lhrough the 5GS DiGj,~2~'GB prc'gr2n1me-.

The SS:-'fC!l E.iS2. (circle or reclGn~!e) ier 2. si:e is incr,:.c.~~d by a buffEr 2C·[::; of 50 !T~!!l ,:r:::-2::

':;ith 1 :50,000 ~ccle Gata 2nd 500111in 2,rEE.S \':i:h 1:250.(:00 ~c2is d2ta. Th:s is 10 2Ik'·,·.' lor

pC';Er~::8! inc.ccur2cies in :l1e pc-siticn cf the gs--::)ogic;:;1L:c'undcrie:s. :n Il1211y Cc~E5 Ci n:.Jr;·t·u cf

cornbin~~icnsoj bG-d lock 2nd crift '::i:h d;!fering ~,eolcg!c21 r('.cc11l polenti21s ...,'ill occur \',·i~hin

fnE2SUres is d~ri\:ed from the highest geo!Ggic21 rcdon pct<.::ntic::l<?[1ccun:sred \\·;;hin the lo~;::1

SE-e:[ch .?rS2.

DtiC:: 1G J,:rl\lr.rJ' 2CLlG
Ll{;S F;rM·{";IS \'':'51(,1.':> 0
o 1,'!:nC, 200'3. r,11riQh's I'_·~r(l·(·d.

r'~~l:,Ij
Fe;'("; I.':; .'CH_O.?7U2!.1
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Section 5: Follow-up Dct"il"d R?uon rrolective k1e"sures site repoli

r=-or Illost p,nls of lhe UK, J higher rc·~ohJ\iun 2S~,(-C.Srlh:-lIt cl f2(]CIl protGc1ive 1l1l::2SWC:S

rcquiremE:l"lts c;:n <:.Isobe provid2u by GGS. This vI'ill corl",prise:

I. ),ssESSln01',l by 2 qLJcJiliE:cJ gc-Glogist cf 11"12[L-Ir;.'.'2nl 10,000, 1:10,5CO (;r 1::0.0QO

~ole geological m~.p(slc(;\'eririg lhe tOled ~e2!cl1 ,lrea [ro,'n GGS 2!ch/\'es.

11. Idenli:ica;ion o! the lE\'el of ((lQOn pro:Ecll\'e Ir,E2Surl?S indiG~if;d for 211 i]:?ciDgic<::l

unils GnCOUnlEred \\'ithill the site: tltid ihe i!nrT;(-ci~lsly surrounding are-a.

The b2Sic ch(ir~~ lor <3. D~12.:!E-dR2G·')n Prc·lecn·,'e 1/:e25Uf(S Report is ~210 (incl. VAT &

Delivery). Repons for vl2rJ' \ar~e or 98.:,.I('9i('21I1' c0lllpl.::x ~itES may, he'sEver, h2'.'':: 10 be

supplerTil2nl;:d \','dh 2ddilion2.1 Chcdg-2 - in such C;:~SI2S. enquiry stsJl \','dl conlirlTl Ill>? (112.£,:;

"..<:11 (l1e cli2nt before plo(,;;cding.

The ReGen :ol\c>\';·up 1t;~~CJ:~sC211[';'::; crc.:r:r8d ::011""1:-

Sect:on E: VHic.t is f2C0i1 ?

R3d:JII is <: nc.~ur8!1:/ c,ccurring raciC2C~i\'e 9;-:5, \','1-,ich is prooLlcE:d by the rsQ!C'-?cli\·c C·~~2.~,r(f

r2c!iull"'l v::-;ich, in l'Jrn, :s d-=ri\'~d from :h9 r<":cioi1c!i\'8 cecc-.)' of '..Jf2ni:..:rn. LJr,:niuf11 is !c':Jnd in

srnz:ll qu::nli:ies i:l c::.ll~DI!5 2nd rocks, 2lil1ouyh Ills 2.rncIJr.1 \'criss ~rorn ~\I.:ce to r:!2ce. P.cdon

rr:1E2scd I[SIn rc·d:s 2nd ::ci!s \S q'Jickly dilutsJ ill the :::Imosphere. CO;lcGr1~r2.lions in 1~lec·~·sn

8ir aTC n01,'1i;:!.ly \'el)' 10;',' and do nCI prEsSr.l 3 haZ2fd, P.2don Jh.:::l en!G-JS poorJ}/ \'S:f,:;!,2!ed

enclosed 5P2CESsuch CS~Q!l1e t,~selnr::nls, l\u!!cJings, C?'.'ES,minc:s, ~nd ll:nrv:;ls iT'.2Y rE2chhi9h

if)ilu~nce radon leve:s i:) indi',idu;.:1 t~ui:din~~. /\ person's e.xposufe 10 re.don \,..iil c!SiJ \'~r)/

2ccorc!ing \8 he','J r2r1icul2f builsings 2nd :pnCEs 2fe u~.;;d.

!nh212tion 01 :Ile r2(~ic2c\i\'e c?ec2y prouuc\s of ,20::H1 g:::s il\CE<:S~S Ill!? chence of Geo.'.::k'p:ng

lung CGnc~r. If individuals 2re EXPO$f;d 10 high concenlre/tN1S for signilic21l1 per ices 01 limE, Ihele

1ll2y L"1eC2use fci[ conCErn. In order to limit \hs risk to !ncividu,;!s, the GO"'l":::rlllllenl has '?'G,:,plEU

em ;'.clion Levc-llor r2dofl in ll':'!11SS 01 200 becqul2re:-ls pEf cl~l,ic rrli"::ll8 (6q rn':'). 1110:: G0\'~If1lnr;ill

2cJ\.'ises householders th<::t,.,'.'here 1112f20Dn \8\'(:·1 exceeds Ih9 ,D..clion LE','el, mS2SLHes shc\Jldbe

D,l:e: 1G .I~rllJ".ry 200:')
UGS ,~P:,l·CIS l'ers"CII ?,O
G"l f~Ene. 2005. L,IIrights r(·~cr\"('C.

rrr:: 7
F,';'(\,; f.'Q: ,.cn_o"',-':;;i_ r
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Section 7: Radon in workploccs

The IOl1ising R2di2!icn Regu!c:liolls, 1909, [(-quire 01l1fJloY12rs (0 lake 2.CliOIl \','hE-n rc~dGIl is

p!e~enl above 3 defined level in the \\'crkpIJce. Advice rnay bc: oLJliJirll.?d flol11 your 10Ct:1H(:.;JI!h

;~nd Szd~\y E):eculive l\reJ Office or Ihe Env'IIClllne:nl<'i1 HecJ!ll Oep2r1rnc;nl (,j your loc21 2\!:lIGIi\y.

The eRE ~llJhlishes a gL'id~ (GR2G3): Radon in the ·,·wrk;:llc.ce.

GRE: public2.lions l1icy be ob12ined from The enE BOuY,SfIC'P, I H S Tcchnic3.llnuG):E:s LId.,

\'ViIfQughby R02d, 8r2.cknEll, Gerksr,ire F:G12 SOW. T01: 0 13~ 4 '~O~~07, Fax: 0 13-'1-171..1·t~O,

\'.'ebsi1e: '::\'/I·J.brEbock5ho;J.cum

Secticn 8: R2dcn in existing dl'/el!ings

USeful inlcrm2tion is giv,=n in the folie",ring f~Ee public.::tions \','hicll C2n be oblr.inEd by \\"r::in~ to:

R2.don SludiES, P.cdiCilic'n Pro:eclicJn Oi'.'I~ion, HE21lh Prc,[Eclie,n AgEncy, Chillon, Didcol,

0":o,0310i:e OX 11 ORO

P.2dcn·::' r.ousr:hc!dcr's Guid:;

Redcn - Yeu C':;';-JTest for it

R3dcn - /!, Guid~ {or Home:-buye;Ts ~nd S'2\lers

R;:-.don - A Guide::o Reducing LevE:!s in YOUf Hcm~

InfCliT1Eiion in ~hl? bco~IEts is 21so aV2i!,::',bleen ~he OEFRA \','Ebsile c.l:

Hcusehc!c'ers 2re rc-co:r,msnc-?d 10 folioi\' <:d\'ic'3 in Racc·n - z. hOl!seholc:'Er's guide. The gu:(!s:

cu1!inr:s simple so!u:i:::'ns for dec::li!lg v,';:h ihe r2dc'rl prcbie:n cept::r,ding en \\'1i~lhu(or nGl th~

hems has \~\?ell\~s\ed k.'f lcGOn. In Tc.GQn2\'lec~r~dhomes, \he prot.\s11l i:.;l rCidQll ccn t:3U~;\\YUf::!

Iz:.ck!ed \\"i:h ~il,lp!e, E!lEC:i\'8 end rc-~3:i,,'ely i:lexpenSI\'e m2C:~Uies. ThGse nV":Gsur::::s 2>3

COlllref2!)!e in coslta \,,'ork such 25 d.smp-proo;ing end limber IrEr.lmEnl. You CEn gel pr2C:;':21

2c'J;ce cboul con.slruc[:on \\'Ol~: to redL'ce r2ckJll !G\'c:ls hOI1l 1118 Suilciing Con:rol Officer 2.1j'c'~r

10C2.1 COUilCil.

Ad\'ice 2[,cl'l r.::ccn, ils hS211!l ris~,s 21ld CEi[~ils 01110\'.' to order ihe r2d(Jrl \(:,s[ m.::~yl-·:;

Obt.3illGd from the ReQon FrEE-phone: on Cocoa G1"~529 cr Tl.:-I: 01235822522, weusil';:

"'\'WW,h03.oro.!}K cr by "'.'ri~.ing10 P,2don Sh.:uic:s 2.\ the He2li.h Prc'l,::clion '''-geney, 2cldre:,:s 2bc,.,IC'.

D,_le: j 6 J"llu('r\' ?0(15
L;C;Sr,n.U~IS \'u.<;'on 2 0
(l ,,'EF;C, 2~')G.J,I!rigll~5 I(:~elv(·d.

f'~.r.:~9
l1'-';,c;rl f.'o' ;cn_(JJ.-r.:-l_l
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Section 9: Terms & Conditions

General

'j hi~ 1'-;j)01\ 1$ sur::.1i12d in .l('.cold;.flCC \';itlllh", t"":CCJn';IKoI15 T";II))$ f. Cr..nOilior:s ;-,:\,~,i1;:1:,1'2(lllll):::, [3GS \\'0iJ~·i\e ~\

V:,':,',' !:-:JS,,,C-\IlJt;,:--nr'-:l"!(,,1S ond ;]10,0 ;"i'.,;;i\;;blr: lOAn \lIe L,GS CC:IlII::! [rlf;lIiri(s nr,~,kc.l :1,(: [,(,le·1'J <:l;jdrsss.

IlllpOrlnnl nutcs ~bolJl this lqwrl

The d2\a. injOlrn"iion ;,rId rEl.1Ie:u IUOU):; ~I,ppli(!cl in 11,is1t-1i0:t by !:le,S (;"11) oilly Le indic,\i\':.:' "IlU ~h(rl"J f\(.l
br: [,"kEn 25 ,1 511b~\i:IJ\e lor :'f'L'Ci21i~1 illl(-lpe\21i(J~S. ~'lc,lr·ssi{,,,,:J ;,ch'icG ;,nfl1or d(-i;,i1",d :'::1.0 if\':r<:\;~·:ii(,:lS.
You musl s<:C:~pr(.:(:'.::;~ior.z:l "c\'ice br::l;I(' rl\::;':in~ 1(:c1I1'lic~,1 irl;.:;-(~,ri:-\?:i0rls (.11 ihc lJ.":.~,i5- "I il,!? rII,I';li.-,!:;

previcc·u

G(oO\Qgi~21ot'~!":r\'2:iGns ;;nd iJ;\<.q:·If::\{!\i('lr,~ ;,Ie m;:-.d<?2CCOldir-,g \~ 11112PIE\·:,.ilir,g lInCQls:;'J1cing r:! ;~le ~.·.I~';=C:;:t
Ijll? lime. TI,e qUc:Jjly oj slJcn C-b5[·(,'z;i0ns 2nd ifi:r,l;nE-lc:Ji0fJ5 m,,)' liC' iJ\rEC1~-d by ihE z:\·"jl.:.:bdJI),1of );(!','.' cU". by
subsf;qufn! 2dv<:n'::f:;. in knowl;:o:io;;e. im~rc· ..d m,:ll1ocs of in:'?riJrGl.c,tic'll, ,:nd t't;,I€:'r ~1CC€~~SIQ ~~11;-,!ir:9
b::.=;)1005.

11.,,1'1 dz:l<:!may 11,,\'e !:;.,-;"n Iranscnb.::d Ir(.·m ;:,n;:IOUliC 10 diS;I:c:I1c'lnl:'I. (;r r:1,;)' h2ve !)i;En ~r.riL'il-:-d Icy 1l"1,;ns d
2ulOrn21ed nlcc.suring tc:chniques. AhholJ,:h such rJrocf.:s~~S e,re Sll!)j(-Cl"d 10 C;L!~,!i:)' COl"llIOI :0 ensule 1,1000Li:if,'
whEre ~'ossible, :;c:ne law dc.ta In2)' 1',;,\,2 ~f,;:;n fJ:(-,cc~sed \·..i,~,cl:1 hlllr."11 ir,:e',,;;-n:ic:l "rod r.1;;'Y in Con5,,~JC-I1(i!
conl.:in undelHled error~.

Det;o:il, \,,·r,ich is CIE2r1y d(;~lnEj 2nd "ccuIZ,IElj' cJ,:piCll::d (·n t,f£1.::·~.c"le rll2.p5. me)' lie ie,s1 v,l~o:-n ~:1·,~.:I·~Ci:I(;
nl;":;)S <:1(: deril'ed Irom :h€:m.

;',lIhOI.-'<jh sanr;IES fond IfCUCS ::.Ie fnc.in;;,ir:::d I', Itll 211(c~,soni:t>leC<;II.?, there I.l;;,r :::E- ~c'/l1e (;·:::e ..ic;,:1i~',~,'n the
long :f:rm

Tr.s most ;)~PI0~\liGI£: \c:c.h:ii~'.I;;S \m ct,\--,,{in<;; cli;in:J IE.-COI·;:S c.-to \J'::i':d. t·ut il,€:fS \ll.<'-)' L.:: <:;-:::,r(".1210':0'" \.! G.;,:cl\:::noi
cirn-2nsic,ncl di::l0nion \',"l".!;-nsucn rctc·r':is ,,'f:: ccpi'2d.

Oa:<1 no,:.,..l'~ CO:~lpdt·d j;o;n IllC ciSr ..c:re:18 S:Jl1rcesut ir.forrn2lion ;;1 EGS's di:.:r.,c~~I. in,:lu':::ir,g 1~1i::t"'li:.1,:,::',;,:-:d
10 2GS ~'llhild p'::r1ic:s. cr.d (';12)' r,el c:ir;ir,c,!!y 1~2\'e ~'£G'n su:::j(-C 10 ;;.ny v",r;:ic~\ic<) e,r c;ho:[ q'J.sli:.I·c:'-;<ii(,l
pr(o(e~s.

DEI,";. ri,l(.'rr;;~tion end f:!:=.r.:=d (Eee,res. l...r,lch M"·,'E Ij0Gn c:.;:lni":d 10 2e::S. h,:','>? ,.10';;.'1 r;rco;"lr:cc-d [c,( c. ~;.":::rlic

~~:.;~~:s~;].~r~;~~r;:~en~~'~!:tj~"'~~":;'~'i~:;~,,r~~~,,!~(~l;;~\~t ~;:e~~0~~,~;~~t~;~~~;~:10;~~~:r:,~-';~~~;<J~~:~::~.'~~:~~o~i~/':'E,:.;;;1
?Drolici'l:i%s:IJ~::s. You nl\.rsl \'Eri~y Ihe 5'..!iI~~i\;:·)' ct Ihe r.1~:<:ri21:or j'e'ul int;;nc0j L'~;;t;~.

Ii a r.:-p~·n or othEr e,u~p~l is ~rC.lCuc02oj l':ir yO"J -::-n:I'e b:::s:s c·: c;:::;;; yt-u r.u\"';" J):('.· .. i{l,;:;~ iO EGS. 01 " 0:H 0:.'1:::;,~;;
in:::'~Jlin:o? SGS ~I'S:2"l. ~·I",.::..~edo r,(,t Forl' on il <:'5 3 so~:rce (.! i;"I~C:1T1;:'licn t=c·ul e.th;:-r ','I.:':=S cr S"7:':,;;iC;,l
l,,2Iu;E-S, CS:lle r"';':)r1me)' 0rT'.il irn~'Oll<:fl\de2ils.

The lOr"~J~r:lJr ~,!"",c'\';1lun ,;-ry m:::p ';.':I?,C:S i:: j;:s2d c·.'ll~l'': \::I(-~,las r,:",~,;:-·;;illg ;;nJ is rle: n,z,c(;~s<~lil/:~I,.5':;"'{;
uS til;=.l t.:~ed in Ihe origine:1 c0'npi!"tI0rl c.d ,he 2GS <.Jec:C'~:ic;;'l r,:=:p. cr,rj :0 \':hic~l :hi:! YCc\10;;ic21 IO'~=',·>,:.;~:
<',·2iIBt.!:- 2: 11121 lil'n;? \\'2.5 ~Ij:fj.

Copyrighl:
Ccry~ighl in m2:G-li21s :::!G-li\''2-:l Ir0nl :l,e Eli:i~h Gf;olc'Qical S!Jr' ...;:'/s 1',011-:, is c· ....ll;:d t.'y :lle I'!,,:ur;:;! Er.\·ir'=·~ln·J'::'11
r!e~ecrCIl CQuncil (I~~RCJ c"!cl Cf :h.e ;:;~.'I:'Qli:)' i~l21 corrl'll:~~iocd Ihe ·..,.or'.:. YI)U r:'I;;')' nc·1 (~.r)' ('1 f.(!;~'1 :~,:s
[)ubliC:~li\)tl, (;r p~)\'ide il 10 a lhird p2:;"', \·:iil".':'L't t:r~'1 Obl2ining t~:'F.C's p(;I;:'.i~':'iC'll. b:Jt if yO·.J c;r2 ;: c(:,!trHf.:ll
r-ro"'i(~:r.g e:d-:ice to },our O\',n cliEnl you· ;1",;='y II1CJ!rC'I;:.~e il ill·I".1121"'0 in:o y::L.'r rE'-~..)r1 \,,':,1)0\11 ~\J"her .c''2;r;,:~~i-:>n.
r:.ro\'i(~ed you gi',e ? ~lilt .~.ckn()·,·..:(·C;:;",rr.l:nl vi 111<:;~O'.;rce. r-!';i1~e CW12Cl 11le F.GS 11'.1(;!!EtU=,1 Pr('~'~J1J' P.ig!;!S
1:,?n2902r, Erl:ish GfC'\09iCcl S:.cr,·,:)'. Fing:-Ifj' Cll:l:·),:") Ccrltre. f-:r:y\·;':';ih. 1!C':~:nJ~12:1l1~G12 SGG. Tfl::.C~'Ir:,:I~.C\15
i]~G 3100 .
•{) I·JEF;C ~005;~11 ri~'h:5 1C'~C'r\'-:·d.

Report isslied cy: BGS EnqL1iric:s Ser.:ice

Fer further information, r:.,re-:;.secon!,?c[:

8GS CElllr<.:t Enquiries Dc,::;\.:
L~rilisll GGQ!c,gic,1/ S~.«\'e\'
Y-ings!cy DUllh~.:rI Cent!:'
Kerl','or:h
I'Jollingll,=:rn
UI~ 12 5GG
1 el: 01 1:1 926 3~,13
F~iY: 01 i5 93G ~27G
crn::!i\: '?n(,'.!ir'e~l;b":~, oX \:\;

O;~~C': H') .I;iPlU~'· ;.(\[15

rGS rin,I·GIS \·fl.~;()'12 0
© I;!:nc, 20(l5.1.,llliU~·.lsroc' \'t'd.

r,-".;~:9
r,,';l;i/; ;,';y ;'GR_(i.l.~C:I_l
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NHBC Services

NHBC Hous~, Davy Avenue, Knowlhill, Milton \\eynes, Bucks MK5 8rp

Tel: 0870 2414302 Fax: 0870 241 4759 www,nhbcbui1der.co,uk

Ben Bailey Homes Lid
Elizabeth House
Cliff Street
Mexborough
South Yorkshire, S64 9HO

.'\', i -...;'.
( ~\.~,- .
\\\:.'--- ~,. "- "" .

,...-'"

Dear Sirs
2 a MAR 21106

Site addres5: Wombwel: Foulidry Hough LiJne Wombwe/l S?3 a
Site ref. no:
Builder: Ben Baitey Homes LId
Thank you for the following information received in relation to your applicallOJ:L1J:u:..:t:lLlUOl~*-__ l--"'-'t:f.;
Warranty on Ihis project:

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

NHBC Engineering have assessed these documents against the requirements 01 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 will prevent NHBC from finalling properties thereby delaying the
availability 01 mortgage funds in accordance with the Council of Mortgage Lenders (CML) rutes.
NHBC Engineering have set the conditions listed in the table below which identify the
outstanding information reqUired in relation to land quality (contamination) and/or warranly
(foundation/structural) issues related to the sile.

Please note that where NHBC is aware of contamination issues on site, a copy of the planning
C .conditions and your correspondence with the local Environmental Heallh Officer and/or

Environment /l.gency detailing ycur proposals to manage contam.;na!Jon will be required. You
will be aware that Approved Document C requires the discovery of possible contamination to be
reported to Ihe local Environmental Health Officer.

We would be grateful for your continued assistance in ensuring that all requested information is
sent in good time and before construction to altow sufficient time for the necessary
assessment and clearance of conditions that would prevent the fina/ling of properties and issue
01 the Buildmark Warranty cover note,

('(;(/<11-0

'Ti~1 fila Py (JY tI )

Id/rU0

http://www,nhbcbui1der.co,uk


To help us to keep our response times to a minimum please quote our Engineering Project
reference ENGPROJI121299 in all correspondence \0 enable faster processing of your
submissions.

We look forward to receiving your prompt response.

Yours faithfully

PO ~~ BLSl:J
D Travis
Senior Engineer

Direct line number:
Fax number:

01756795819
0870 241 3889

Copies to: -B Moffatt -Building Inspector

i ,
'-



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

All

NHBC Engineer:
Direct line Number:
Engineering Project No:
NHBC Building Inspector:

o Travis
01756795819
ENGPROJ/121299
B Moffa\\

Note: These conditions represent those set by NHBC Engineering in relation to land quality and warranty issues.
Where NHBC are providing Building Control please make reference to your Technical Approval notification senl
by NHBC Building Con!rol !o establish whether further condilions apply.


