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EXECUTIVE SUMMARY
Womb well FouncJary, Hough Lane, Womb well

Location: The site in its entirety covers approximately 6.5 hectares in
area is centre on National Grid Reference SE 38980237,

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

. .

Geology & Hydrogeology: The underlying geology is the Middle Coal Measures In
particular the Wooley Edge Rock in the north of the site.

The underlying strata are classified as a minor aquifer.

Environmental Considerations: There is one landfill located on the site with an addltionat
site within 250m of the site and one 250 - 500m from the
site.
There is one discharge consent within 500 - 1000m from
the site.

Mineral Extraction: There is one unnamed coal seanl known to cross the site,

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

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

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

There are no recorded mineshafls on or within 20m of Ihe
site. The possibility of encountering an un-recorded
mines haft cannot be discounted, although it is considered
unlikely.

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

This overlays natural CLAY and subsequently na(ural
BEDROCK,

Contamination Summary: Contamination was idenlified witllin all types of MADE
GROUND found on sile.

Foundation Design: Foundations shall be a combina~ion of strip/trench
footings, rafts and piles as follows;

Strip/trench footings on ti,e periphery.

Raft footings on the area formally covered by tile foundry
buildings following re-engineering of ti,e fill materials.

Pile foolinqs on the area of a former landfill along with the

Wombwell Foundry, Hough Lane, Wombwell Consolidated Geo-Environmental
Investigation Report
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Floor Slab Design: Suspended ground floor slabs with gas protection
measures.

areas of deep tcenches.

R',medial Measu-res: --------S'l;laole deconimissioning andren,ovalOfall identified
above and below grcund storage tanks across the sile
wilh validalion lesting of the bases.

Decommissioning of 1I1esubstiJ\ion with va!idalion testing
of the base

Grubbing up of all hardstandlng. This material should be
crushed, screened and reused subject to appropriate
chemicat contamination testing and approval from the
local authority.

The general MADE GROUND witl be su',lable for reuse on
site except for within proposed g3!'den <l!"eas (unless
sLJita~tycapped) due to some elevated contGminants. It is
recommended that these materials are re-used beneath
drives, pathways and other hardstandings.

~ '--- . ~ __ J

Where Mfl.DE GROUND is present in rear gardens a
I 600mm capping should be provided inwrporaling a

150mm hard to dig layer at its b3se and 2L5mm of topsoil.
This is likely 10 be required in the maj3riiy if not all of the
proposed rear gardens.

Consolidated Geo-Environmental
Investigation Report

Wombwell Foundry, Hough Lane, Wombwell
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A. FACTUAL INFORMATION

1.0 INTRODUCTION

1.1 This report describes a geo-environment<:ll investigation undertaken on behalf
of Ben Bailey Homes Limited on a site at Former Wombwell Foundry. Hough
Lane. Wombwell. Barnsley. South Yorkshire.

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

1.3 This report has been prepared by JOylles Pike & Associates Limited with all
reasonable skill, care and diligence v,itllin the terms of the Contract with the
client Ben Bailey Homes Limited, and taking account of the information made
available by the client, as well as the manpower and resources devoted to it
by agreement with the clientJoynes Pike & Associates Limited disclaims any
responsibility to the client and others in respect of any matters outside the
scope of the above Contract.

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

1.5 This report has been produced on behalf of The Client, Ben Bailey Homes
Limited, and no responsibility is accepted to any Third Party for all or any part.
This report should not b'2 relied upon or transferred to any other parties
without the express written authorisation of Joynes Pike & Associates Limited.
If any unauthorised Third Party comes into possession of this report, they rely
on it at their own risk and the authors owe them no duty of care or skill.

16 The findings and opinions conveyed 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 Limited believes are reliable. Nevertheless, Joynes Pike &
I\ssociales 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
(strata, contaminants or gases) between or beyond exploratory hole positions
or on the possible presence of features based on either visual, verbal or
published evidence, this is for guidance only, and no liability can be accepted
for its accuracy.

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

Wombwell Foundry, Hough lone, Wombwcll Consolidated Geo-Environmental
Investigation Report
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1.9 Although every effort ha3 been made to position exploratory holes in the least
sensitive areas of th~ sile, exploratory hole positions were located
approximately as part of this investigation ilnel no guarantee can be given as
to their accuracy Consideration should be given to the possibility that
exploratory holes exc:.Jvated as part of this investi<]ation, and indeed any
previous ground investigation work by others, may be encountered beneath or
within the influence of indiVidual foundations JPA cannot be held responsible
for failure of excavations or structural failures caused by the location of
foundations of any form of slructure wilhin the influence of eXiJloralory holes.

1.10 Existing manhole covers were not lifted and drainage runs were not inspected
during the course of this ground investigation. However a full service and
utility survey ilnd post demolition topographical survey has been carried out
by Tower Surv8is Limited prior to the site investigation works being carried
out and should be read in conjunction with this report .

.11 The site plans E:nclosed in tlris report should not bp.used far scaling IJurpo"",s

1.12 Johnson F'oal8 and Bloomer have undertaken a Closure Report to surrender
the Waste Management Licence for the former landfill present on sile. No
reference or comment is made in relation to this within this report

Wombwell Foundry, Hough Lane, Wombwell Consolidated Geo-Environmental
Investi[)ation Haport
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2.0 THE SITE

2.1 Location & Access

2.1.1 The site in its entirely covers approximately 6.5 hectares in area and is centred
on Nationol Grid Reference SE 3898 0237

2.12 At the time of both the original and further investigation, access to the site was
gained vi8 the main entrance gates off Hough Lane. A further two access
points are present on Hough Lane and one locked access gate is present at the
roundaboul on the A9195 Dearne Valley Parkway.

2.2 Site Description

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

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

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

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

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

Wombwell Foundry, Hough Lane, Wornbwell Consolidated Geo-Environrnental
Investigation Report
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2.0 THE SITE

2.1 Location & Access

2.1.1 The site in its entirely covers ilpproximalely 6 5 hectares in area iJnd is centred
on Niltional Grid Reference SE 3898 W37.

21.2 At the time of both the original and further investigation, access 10 the site was
gained via the main entrance gilles off Hough Lane. A further two acce,,:;
pOints are present on Hough Lane and one locked access gate is present at the
lOund3bout on the A9195 Dearne Valley Parkway.

2.2 Site Description

Please refer to Joynes Pike and Associates Limited Drawing No, 232095102
Rev A whilst reading the following section.

2.2.1 /,t tht~ time of the JPB invE;stigation the site was cccupied bj S2'jera: ot tne
foundry buildings. These were subsequently c1emoli~,hedto ground floor slab
level apart from the electricity subslation It was obsf(ved that this electricity
substation has asbestos containing materials present within its construction.

2?;> Dwing the further investigation works carried out by Joynes Pi,e and
Associates it V:35 observed thzt approximately one third to one half of the sit'"
cornpri~ed se\lp.lal flat concrete areJS (the forme I foundry bClilding bases Clnd
f1')ur slabs) with the rest of the sile being scrub land and areas of semi-matuTe
to mature trees. The concrete bases are at variolCS topographical levels as
~howr\ on the attached topographical survey.

223 TI18 site is bour.d to the north by Hough Lane beyond VJhich is an existing Ben
8211eyH'Jmes Ulnited development. To the east the site is pctrtially b,)und by
exi~ting industriiJl premises and partially by open fields, to the south are ope;"]
fields and to the west is an operational railway.

2.24 The only retaining structure noted on site was a wall to the north east of the sit2
bour.ding thEeworks bej·ond. This retaining structure WOlS previously part cf a
fourldry building and as ~uch will require a survey and possible rernedi81
measures.

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

Wombwell Foundry, Hough L;;ne, Wombwell 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;

(a) JPA archives
(b) Environmental database report
(G) British Geological Survey 1:50,000 Sheet 87 'Barnsley' and 1:10,560

sheet 283 NW.
(d) BRE 211 - Radon, guidance on protective measures for new

dwellings
(e) Law Society Guidance Notes and Directory for Coal Mining Searches
(f) Selected County Series and Ordnance Survey plans
(g) Johnson Poole and Bloomer Land Consultants (JPB), Ground

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

3,2 Site History

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

3.2.2 Key dales in the developm'Ont of the site and its environs are summarised
below;

Feature I Location Maps

V'iooded areas On site 1851-1929

Well On site 1892

Railway VJesl of site 1901 I
Foundry On site 1929-2000

Infillin9 to south of site On Site 1961 - 2000

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

3.3 Geology, Hydrogeology and Hydrology

3.3.1 According to the inspected published geological information, the site is not
underlain by any supenicial deposits

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

Wombwell Foundry, Hough Lane, Wornbwell Consolidated Geo-Environmental
Investigation Report
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strata are likely to be overlain by a thickness of weathered materials derived
from the underlying bedrock.

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

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

3.4 Mineral Extraction

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

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

3.4.3 The 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.

345 The property is not within the boundary of a past. present or future opencast
site.

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

3.5 Environmental Considerations

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

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

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

3.5.4 There is also one landfill located between 500m and 1DOOm of the site
boundary. The waste types deposited here are unknown.

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



~---------------~-------------jf8
t A\SOCIA1(5 UO

232095.20051540

3 5 5 There is one discharge consent between 500m and 1000m for the purposes
of site drainage

3.5.6 There are no other features contained in the report which are pertinent to the
redevelopment of the site.

3.6 Radon

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

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

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

Followed by,

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

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

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

3.7 Asbestos

3.7.1 A full Type 3Asbestos Survey was undertaken by JPB.

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

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

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

Wombwell Foundry, Hough Lane, Wornbwell Consolidated Geo-Environmental
Investigation Report
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4.0 PRELIMINARY CONCEPTUAL SITE MODEL

4.1 Potential Sources of Contamination

4.1.1 The 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.

• Landfilt present on site and importation of materials inctuding asbestos.

• Spiltage and teakage of oil/diesel or chemicals from the tanks/drums on
site and previously present on site.

• Maintenance of equipment and vehicles on site.

Potential contamination of soils with asbestos during the demolition of
buildings.

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

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

• Construction of adjacent railway line.

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

4.2 Receptors of Contamination and Migration Pathways

4.2.1 Receptors are defmed as human or non-human organisms that have the
potentiat to experience adverse effects from direct or indirect exposure to
contaminated material.

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

4.2.3 The following potential human health and environmental receptors 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 Lane, Wombwell Consolidated Geo-Environmental
Investigation Report
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• Inhalation

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

• Ingestion

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

• Dermal Contact

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

• Migration of Contaminated Water

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

• Leaching

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

• Leaking Tanks, Pipelines and Drains

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

• Aggressive Attack

Building materials can be damaged by direct contact with aggressive
ground conditions, for example sulphat~ attack on concrele and
hydrocarbon attack on plastics.

4.3 Source-Pathway-Receptors Relationships

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

4.3.2 Tile following potential Source-Pathway-RecPPtor relationships have been
identified for the site bearing in mind the development proposals;

Wombwell Foundry, Hough Lane, Wombwell Consolidated Geo-Environmental
Investigation Report
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5.0 INVESTIGATION METHODOLOGY

5.1 Objectives

51.1 Two phases of investigation have been undertaken on the site. The fjrst
phase \'Ias undertaken by Johnson Poole and Bloomer with full time
supervision by Joynes Pike and Associates, with the second phase of works
being undertak',n solely by Joynes Pike and Associates (following demolition
of the foundry buildings). The objectives of the investigation were to address
the following;

• Determine geotechnical and environmental issues relating to the site in
particular with relation to a residential end use.

• Full utility survey to trace all previous services due to the nature of the
site and private ownership, including the attempt to trace the culverted
watercourse present on site.

5,2 Clearance of Underground Services

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

5.3 Site Works

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

rJHASE 1 - Johnson Poole and Bloomer, between 29 September and 13
October 2003.

14 trial pits to depths of between 1.5m (begl) and 4.6m (begI)

9 shell and auger boreholes to depths of between 4.5m (begl)
and 90m (begl).

15 windowless sampler boreholes to depths of between O.65m
(begl) and 5.0m (beg I).

4 rotary open holes to depths of between 15.Om (begl) and
30.0m (begl).

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

25 trial pits to depths between 0.1 III (beg I) and 4.5rn (begl).

15 rotary open holes to depths of between 1.20m (begl) and
200m (begl).

WombwelJ Foundry, Hough Lane, Wombwell' Consolidated Geo-Environmental
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5.3.2 The approximate locations of the exploratory holes are shown on the
appended Drawing No. 232095-03 with the JPA exploratory trial pit and
borehole logs are presented in Appendix Band C respectively. JPB logs are
enclosed within their ground report enclosed within Appendix A

5.3.3 Dislurbed samples were taken during Ihe first ph3se of investigation 3t
selected intervals from the strata encountered by a representative of JPB.
These were placed in appropriate containers and submitted for geotechnical
and chemical testing.

5.3.4 Standard Penetration Tests (SPT"s) were undertaken at regular intervals
wilhin the cable percussion boreholes and windowless sampler boreholes to
provide 'N' values for empirical assessment of strength and density
parameters.

5.3.5 Gas/groundwater monitori'lg standpipes were installed within selected JPB
borehol~s. Tile standpipes were constructed using slotled pipe within a
gravel surround and bentonite seal near surface, and filled with a gas tap
assembly at ground level suitable for connection to propriety gas monitoring
equipment. A stop cock box was placed to provide protection at ground level.

5.4 Chemical Laboratory Testing

5.4.1 As part of the assessment for potential contamination at the site, soil samples
were subject,:d to appropriate chemical analysis by JPB at their preferred
UKAS accredited laboratory. Following statistical analysis by JPA following
the inilial phase of testing it was deemed thai further chemical testing would
not be required as suitable data sets already existed for the various material
types to assess the material in accordance with current guidance (CLR 7).

5.4.2 In to~al 43 samples of representative strata were sent for a general suite of
determinands.

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

5.5 Geotechnical Laboratory Testing

5.5.1 Representative samples were submitled by JPB to an approved and
accredited laboratory and the following tests scheduled to determine soil
properties as related to foundation design and construction:

• ~Iatural Moisture Content
• Plasticity Index Analysis
• Particle Size Distribution
• Particle Density Tests
• Compaction tests using a 2.5kg rammer

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

5.6 Gas/Groundwater Monitoring

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

WOlllbwell Foundry, Hough Lane, Wombwell ConsoJidaled Geo-Environmental
Investigation Report
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5.62 Measurements of concentrations of methane, carbon dioxide, oxygen, carbon
monoxide and flydrogen sulphide carried out by JPB were taken using an Infra
Red Gas Analyser,

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

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

Wombwell Foundry, Hough Lane, WombweJI Consolidated Geo-Environmental
Investigation Report
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6.0 RESULTS OF THE INVESTIGATION

6.1 Strata Encountered

61.1 The ground conditions beneath the site was predominantly very similar to that
previously encountered, repol1ed within the JPB report. The MJ'DE GROUND
encountered in Ihe furiher investigation ranged from 1.2m to 4.0m below
existing ground level. The predominant MADE GROUND generally comprised
foundry sand with ash, clinker and slag gravel. Where the former foundry
buildings were located there was a thickness of concrete, reinforced in places.
The concrete bases were generally up to 0.3m in thickness with the exception
of the slab encountered in TP6A where the gable end was proved to have a
footing up to 2.0m thick. It may be prudent to assume that the other concrete
footings on site have similar footings on the gable walls with the rest of the
bases being up to 03m thick

61.2 The JPB report indicates a r"nge in thickness of the MJ'DE GROUND to be
predominantly less than 4.0m beneath the former buildings and greater th~n
40m where the former landfill is. The furtller investigation by JPA g~nerally
coincides with this view, however deeper MJ'.DE GROUND was encountered
towards the rear of the former founclry buildings.

61.3 Generally the MADE GROUND within the Iandfi!! was similar to that previously
mentioned. However the landfill was licensed to accept asbestos containing
products. Asbestos fragments were noted on the ground surface and it would
be prudent to assume that the landfill area contains asbestos fragments and
the material, if required to go off site, should be treated as special waste
requiring removal to a suitably licensed landfill

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

6.1.4 Due to nearby services the previously identified well WdS not investigated. It is
recommended by Joynes Pike and Associates Ihat this area be supervised
during the site strip phase of the remediation worl(s.

6.1.5 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 as the coal. No evidence of workings was
encountered (such as voids, broken ground, loss of flush etc.). Due to the
findings highlighted within this section il is believed that there will be no risk of
settlement due to coal mine workings beneath the site as the coal seam is of
discontinuous and of poor quality and grades from a poor quality coal to a
black carbonaceous mudstone.

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

Consolidated Geo-Environmental
Investigation Report
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6.2 Groundwater Observations

6.2.1 Groundwa'er was nol encountered in any tricl: pits across the site.

6.2.2 Groundwater was recorded 2nd monitored dUring the JPB shell and auger
boreholes and rotary boreholes. The depliis ranged from ground levet to
8.44m (begt) across the site.

6.3 Chemical Testing - Soils

6.3.1 The results of the chemical testing on soil samples have been reviewed 111
accordance with the legislative framework and crileria set out in Appendix D.

6.3.2 The results of the analysis have been assessed using statistical tests as
outlined in CLR 7. Appropriate USgSvalues have been calculated for each of
the idenlified 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)
• MA.DE GROUND - gravel (Type C)
• Natural CLAY

63.3 Brick Rubble Made Ground (Type A)

The results of the four samples of brick rL:bb!e made ground indicate that the
determinands were either below the published SGV or the Tier 1 in-house
screening values (IHSV) with tile exception of:

• Arsenic with a US95 of 4042 mg/~g compared to the SGV of 20 mg/kg
• Lead with US"5 of 499.86 mg/l-:g compared to the SGV of 450 rng/~g
• Nickel with a US95 of 59.51 rng/kg compared to the SGV of 50 mg/kg
• Benzo (a) pyrene with US95 of 1.19 mg/kg compared to the IHSV of 1.1

mg/kg
• Benz (b) fluoranlhene with US9

; of 1.19 mg/kg compared to the IHSV of
1.1 mg/kg

• Chrysene with US" of '1.24 mglkg compaJed to the IHSVof 1.1 mg/kg

634 Foundry Sand Made Ground (Type B)

The results of the eleven samples of foundry sar,d 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 353 mg/kg compared to the SG\/ of 20 mg/kg
• Nickel with a US95 of 143.37 mglkg compared to the SGV of 50 mglkg
• Elevated PAH.

Wombwcll Foundry, Hough Lane, Wombwell Consolidated Geo-Environmental
Investigation Report
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6.3.5 Gravelly Made Ground ITvre C)

The results of the eight samples of gravelly made ground indicate thai the
deterl11inands were either below the published SGV or the Tier 1 IHSV with
the exception of:

• Arsenic with a US" of 3495 I11glkgcompared to the SGV of 20 mg/kg
• Nickel with a US" of 74.43 mglkg compared to the SGV of 50 mglkg
• Lead with US" of 464.62 mg/kg compared to the SGV of 450 mg/kg
• Chrysene with US'5 of 1.29 mg/kg compared to the IHSV of 1.1 mg/kg

6.3.6 Natural Clay

The results of the four samples of natural clay i:ldicate that the determinands
were below either the published SGV or the Tier 1 tHSV.

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

6.3.8 It should be noted that the classification of soil for waste disposal purposes
and any resulting waste acceptance criterie (WAC testing) required under the
Landfill Rtgulations introduced in July 2005 is beyond the scope of this
report.

6.4 Geotechnical Testing

6.4.1 Three representative samples were submitted to determine plasticity Index
valuEs.

Plasticity Index Analysis - BS1377; Part 2; 1990

6.4.2 Results of the geotecllnicaltesting are presented in JPB Report, Append:x A.

I
".-.-.'

6.4.3 These results indicate that the shallow cohesive soils encountered witbin the
trial pits are of mediunl to high volume change potential in accordance with
NHBC Standards Chapter 4.2. It would be prudent at this stage to assume a
high volume change potential for this are of the site.

6.5 Gas/Groundwater Monitoring

6.5.1 The resulls of gas nlonitor'ing have been assessed based on the guidance
presented in The Building Regulations Approved Document C, 2000, BRE
Report 212, Construction of New Buildings on Gas Contaminated Land, 1991
and CIRIA Report 149, Protecting Development from Methane, 1995.

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

6.5.3 From the inslallations constructed by JPB during the first phase of
investigation the following boreholes were situated within the licensed landfill
area.

Consolidated Geo-Environmental
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• Boreholes BH8, BH22, BH25, BH26, BH27 and BH28

Taking this in 10 account and due to the different conditions and compositions
of the materials present on the site the results are reported as two separate
areas.

Landfill area (Boreholes BHS, BH22, BH25, BH26, BH27 and BH28)

6.5.4 During the monitoring period, melhane has been detected at concentrations
ranging between 0.0% vlv and 160% vlv with the majority being detected within
borehole BH27.

6.5.5 Carbon Dioxide has been detected at concentrations ranging between 0.0% vlv
and 5.7% vlv on more than one occasion in each of the boreholes.

6.5.6 Depleted oxygen concentrations were record2d within the range 20.9% vlv and
0.0% v/v.

6.5.7 Average gas flow rates recorded only low pecik emission rales of 0.0 to 4.0 /Ih.

65.8 Hydrogen SUlphide was not detected on any visit.

6.5.9 GroundwClter IF'S been recorded within the monitoring points at depths of from
existing ground level (begl) to 8.12m (begl).

Remaining Sire area

6.5.10 During the monitoring peflod, methane has been detected at concentrations
ranging between 0.0% vlv and 2.0% v/v.

6.5.11 Carbon Dioxide has been detected at concentrations ranging between 0.0% vfv
and 9.0% v/\' on more than on8 occasion in eac:h of the boreholes.

6.5.12 Depleted oAygen concentration3 were recorded Itlithin the range 209% v/v and
0.0% v/v.

6.5.13 P,verage gas flow rates recorded only low peak emission rates of 00 to 4.0 I/h.

6.5.14 Hydrogen sulphide was not detected on any visit.

6 5.15 Groundwater has been recorded within the monitoring points at depths of from
eXisting ground level (begl) to 7.61m (begl).

65.16 Due to a number of anomalies within the gas monitoring provided by JPB it is
recommended that a further gas monitoring programme be carried out by JPA.
This should include borehole 27 in particular, as this has had a reading of 0%
vlv of oxygen with no other elevated gas levels. However it would be prudent
to carry out gas monitoring in all available boreholes. Joynes Pike and
Associates have carried out a preliminary inspection of the boreholes installed
by JPB and currently we can confirm that gas monitoring will be able to be
carried out at BH 17, 24, 26, 27 and 28. If flHiher boreholes are encountered
during this monitoring period they will be included within the report.

Wombwell Foundry, Hough Lane, Wornbwcll Consolidated Geo·Environmental
Investigation Report
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B. ASSESSMENT & RECOMMENDATIONS

7.0 INTRODUCTION

7.1 This report has been prepared on the understanding that the site is to be
developed with residential properties of traclitional 2 and 3 storey construction
with associated access roads, landscaped areas, and private gardens.
Should the proposed site usage change significantly from the above, the
contents of this report will require review ,me! amendment as appropriate.

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

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

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

Wombwell Foundry, Hough Lane, Wombwell Consolidated Geo-Environmental
Investigation Report
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8.0 MINING ASSESSMENT

8.1 Evidence of Shallow Mining

8.1.1 Following the rotary open-hole borehole invesligation it has been proven that
shallow coal mining does not affect the site.

8.1.2 No future underground coal mining will "Heel the site at this time.

8.2 Abandoned Mine Entries

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

8.3 Stability Assessment Criteria

83.1 No stabilisation works are required with respect to underground coal mining
beneath the sileo

Wombwell Foundry, Hough Lane, Wombwell Consolidated Geo-Environmental
Investigation Report
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9.0 ENVIRONMENTAL ASSESSMENT

9.1 Soil Contamination Summary

9.1.1 Contamination was encountered within the results obtained from site. These
are detailed below.

9.1.2 From the main strata types identified in accordance with CLR 7 elevated
arsenic, nickel, lead and PAHs levels including benzo(a)pyrene have been
recorded within the three main MADE GROUND strata types across the site.

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

9.1.4 During the utility survey and further site works an oil inceptor was encountered
al the southern boundary of the site beneath the former vehicle workshop.
This will require further investigation and reJl1ediation during the sile clearance
works.

9.2 Risk Assessments

9.2.1 It is considered that the MADE GROUND materials encountered pose a risk to
human health but not to controlled waters. As such they are suitable for
retention on site beneath either a suitable capping layer (pathway bre<lk) or
hardslanding.

9.2.2 The identified oil interceptor will require further investigation during site
clearance with sampling of the underlying materials to determine if
contamination has taken plase tQ identify any remediation requirements.

92.3 The sU:Jstation associated with the former foundry is still operational on sile. It
is assumed that this is fa be suitably decommissioned and relocated
Following decommissioning the underlying soils will require contamination
testing for PCB suite of determinancls to assess wh8ther tile underlying soils
require remediation. It was observed that this building has asbestos
containing materials associated with it.

9.2.4 If the topsoil present in the south eastern area of the site is to be stripped and
stockpiled then, following the site strip this will require contamination testing to
determine its suitability and re-use on site within public open space and
garden areas.

9.3 Revised Conceptual Site Model

93.1 This following section summarises the findings of the investigations into the
site. Drawing 232095-06 shows the identified source pathway 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 Model
and the Risk Assessments, it is reconll1lended that the following remedial
works are undertaken in the context of the devetopmenf proposals.

Wombwell Foundry, Hough Lane, Wombwell Consolidated Geo-Environmental
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9.4.2 Suitable decommissioning and removal of the substC1tion present on site.
Validation samples shoLild 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
demolition materials as outlined below. At thiS staqe it should be assumed
that a maximum of arproximalely 70m' '/JIll requ~e removal and suitable
disposal from site

9.4.3 The oil interceptor observed on site has liquid present within it. This should
be pumped dry. Following this the area around the interceptor should be
broken OLit and the plastic vessel removed. Validation samples should be
taken and sent for sU·ltable contamination testing. The excavation can be
suitably backfilled in an engineered manner with either natural soil arisings
from any excavations or demolition materials as outlined below. At this stage
it should be assumed that approximately 75m' wi!! require removal and
suitable dispos31 from this area of the site.

9.4.4 GrLlbbing Lipand bwal:ing out of all hardslanding, floor slabs, bases and deep
pits in the former foundry areas of the site should take place. Where the
former bases are to be broken out, this should take place to 2.0m below the
base of the proposed capillary breek When considering the former pits,
these should be excavated, with all sides anet bases broken out. Excavation
sides should be stepped back at a minimum of 1v1h gradient. This material
oS well co stockpiled demol;tion materia! should be crushed, screened and
redsed. There is sufficient laboratory testing to show that this material is
acceptabl'2 for re-use beneath capping but if any unusual material is
encountered it should be stockpiled separately and tested. Following
stockpiling of this material the underlying MADE GROUND should be 'turned
over' to a depth of 2.0m. The material excavated should be replaced in an
engineer9d manner to allow a minimum safe bearing capacity of 50 kNlm' for
the use of rdft foundations. This technique will also be suitable for areas
where over deepening has been required for the former pits on site.

9.4.5 The culvert running beneath the site will require fully proving in order to avoid
damage during constructicn. This is likely to involve working in confined
spaces in order to unblock the culvert and gain access with the probe.

9.4.6 During the raising in site levels, where natural ground is to remain in garden
areas a minimum growing medium of 250mm of site won topsoil (following
further testing) should be provided. Where t·J1ADEGROUND is to remain in
garden areas it should be capped with a minimum of 600mm of clean material
incorporating 150mm 'hard-to-dig' layer comprising site won demolition
materials, with 225mm of clean site won or imported topsoil and 225mm of
clean site won or imported clay rich material.

9.4.7 The above remediation strategy should be agreed with the Regulatory
Authorilies (Local Authority, Environment Agency and NHBC if required)

9.5 Health & Safety

9.5.1 During the reclamation and construction phases of the site development it will
be necessary to protect the health and safety of site personnel. General
guidance on these malters is given in the Health and Safety Executive (HSE)
document "Protection of Workers and the General Public during the
Redevelopment of Contaminated Land".

Wombwoll Foundry, Hough Lano, Wombwoll Consolidated Goo-Environmental
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9.5.2 In summary, the following measures are suggested to provide a minimum
level of protection:

• All ground workers ,hOLIld be issued with th8 relevant protective clothing,
footwear and gloves. These protective items should not be removed from
the site and personnel should be instructed as to why and how they are to
be used.

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

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

The contractor shall sali3fy the Health and Safety Executive with reg3rd to
any other matters concerning the health, satety and welfare of persons on
the site.

9.6 Waste Disposal

961 Due to the implementation of the Landiill Directive any soils which may
require removal from the site may be considered hazardous, however
clarification should be sought from the disposal point about whether they
would be licensed to receive materials with the contamination levels recorded.
It is not anticipated that large quantities of material will require removal from
site

9.6.2 It may be necessary to register a waste e;<emption with the Environment
Agency in relation to any regrad'ng works to be undertaken.

9.7 Service Pipes

9.7.1 Certain hydrocarbons (particularly aromatic compounds) can permeate plastic
water pipes and taint drinking water supplies. Other hydrocarbons can cause
aggressive attack on plastic building materials. It is therefore recommended
that water supply pipes should be laid above the groundwater level within a
trench of clean granular material. If no significant concentrations of
hydrocmbon2 are present, then the use of standard plastic supply pipes (such
as HOPE) should be appropriate. It is also recommended that the water
supply utility company is contacted to confirm that adopted protectiCtl
measures are acceptable prior to progressing any construction at the site.

Wombwell Foundry, Hough Lane, Wombwell Consolidated Geo-Environmental
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10.0 GEOTECHNICAL ASSESSMENT

10.1 Foundation Design

10.1.1 The most likely foundation solution for plols on this site will be dependant on
the 10ildings, house type arrangements and relative position on site. The
foundation options for the site can be split into several areas;

10.1.2 Within the Vicinity of the well any plots that are affected by the feature will
probably require pad and pier foundations or locally deepening and stepping
back with reinforcement. It is currently believed that the well is likely to be
tocated beneath the road construction If this is the case then the depth will
be required to be proved. Depending on the depth t\'IO options can be
adopted, SUbject to prior Local Authority approval;

• Shallow; Break out the top and step back at a 1v2h prior to the placement
and compaction of single sized 50 - 75mm diameter stone infilL

• Deep (>50m); The wells depth will most likely require proving via drilling
down the centre of the shaft using a shaft drilling platform. Further to this
50 - 75mm diameter slone shOUld be used to infill the shaft and
compacted with further holes drilled and grouted.

10 1.3 Where the relatively shallower predominantly foundry sand MADE GROUND
is encounbred a site turnover should be carried out to a minimum of 2.0m
below tile capillary break. All oversized material should be removed with
specific notice taken of any significant slag and clinker that is likely to be
encountered. Should significant quantities of this material be encountered all
slag and r.:ink"r should be carefully removed and re-used in areas ot Public
Open Space (POS). The material should then be replaced in an engineered
manner to allOWraft foundations to be used.

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

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

10.1.6 Along the periphery of the site strip/trench fill footings are deemed suitable,
deepened due to trees where applicable

10.2 Floor Slab Design

10.2.1 Due to the presence of fill and its proposed reengineering across the site there
will be greater than 600mm of MADE GROUND. Therefore the use of
suspended ground floors will be required across the site.

Wombwell Foundry, Hough Lane, Wombwell Consolidated Geo-Environmental
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10.2.2 It is currently Joynes Pike and Associates view that an extended gas
monitoring period be carried out on the boreholes that can still be used. If Ihis
is not done, based on the information from the JPB report the site is shown to
be characteristic 4 situation (as per the Wilson and Card model). This means
that there is a requirement fOl, A welt constructed suspended or ground slab,
gas resistant membrane, passively ventilated uncleliloor sub-space, oversite
capping and an in-ground venting layer.

10.24 These protection measures should be agreed willi the Local Authority.

10.3 Building Near Trees

10.3.1 The w~ar surface natural soils have been classed as high volume change
potential, therefore specific vertical and latera! heave precautions 3re required
due to eXisting or proposed trees in accordance with NHBC Standards
Chapter 4.2.

10.5 Construction

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

10.6 SoakawayslDrainage

1CJ.51 Due \0 moderate to deep thickneses of made ground affecting the site,
soakaways witl be unsuitable for surface water discharge. An alternative
method of draining the site should be sought.

Consolidated Geo-Environmental
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'11.0 FURTHER RECOMMENDATIONS

11.1 The followillg furiher works have been recommended prior to the develo;)ment
of the site

(3) Type 3 asbestos survey of substation folio'lJing decommissiuning.

(0) Foundation schedule and plot specific foundation designs.

(c) Production of a Remediation Method Statement

(d) Furiher testing of tile topsoil following stockpiling

(e) Inspection of retaining woll on north eastern boundary of site during
site works.

(f) Repair works 2nd furlher gas monitoring of available welis, in
particular well 27.

For and on Behalf of Joynes Pike and Associates Limited

o K Sy~es SSc (H<1n5) MSc FGS
Gec-Er.vironmcntal Engineer
Q~Y'.e?.@jQ.Yfl~~Q!k_e,c') uk

R M Butterworth SSc (Hans) GradlMMM FGS
Senior Geotechnical Engin8e~
r,but\§lwQlth@j oyne~Jlik~ co. uj<,

J M Saunders SSc (!-lor.s) MSc (Eng) CEllg MfMMM FGS
Director
isa unders@joynesoike.co.uk
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DRAWINGS
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This drowing is 10 be read in conjunction with all other rele'o'anl
drawings.
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thi, drawing ond those indicat«l on other drawing! the
Eogineer should be ifllarmed PRIOR 10 canslrucliofl on site.
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1. 00 NOT SCAL.£

2.

I. ~I dimensions ore in milli~tres unless othefllise stated.
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INTRODUCTIOI'1

1.1 Johnson Poole 8: Gloomer wcre commissioned by Idr D Grove of Hill &. Smith
Holdings pic. on behalf of Womb"'cII Foundry Ltd. to tilldertake a Ground Invostigotion
Report on a site known as WombwclI t-oundry. Hough Lane, Wombwel1, Bornsky,
South Yorkshire. The site location is shown on Johnson Poole 8: 13l0omcr (JP13)
Drawing DS07'I/OI.

') We understand that Hill & Smiill Holdings pIc are proposing to sell the site. It is
anticipated that ilt least holf of the area would go for housing development and the rest
remain as green belt or other open space.

1.3 Prior to the intrusive investigation being undcrtaken, JP8 "we provided \\'ith
information \0 aid in the desinn of the most suitable l!round investif!ation. The~ --
following was provided by Wombwell Foundry Ltd,
i) IP1'C AppliCation 2002 (which included Enviroeheck Report, Coal Authorit)' "'lining
Report and Historical Site Use Plans, copies of which are provided in Appendices H, I
and J).

ii) Britioh Geotccbnical Ground lnvestigation Report No: l:3G2458 dated JanuOlry 1998.
iii) Wmdell Armstrong cont'jJninOltion survey referenced NPTlJNS/SM/S 1217!Rcport
dated March 1996.
The lotter two items me largely superseded by the site investigation described below,
bot can be made available for inspection.

1.4 An ill\rusive investigation was subsequently designed and undertaken to assess the near
surface ground conditions beneath the site and to provide an assessment with regard to
geotechnical and contamination issues.

1.5 \Vithin tbe southern part of the site an area remains subject to a Waste Management
Licence (the 'licence'), altbough IandfdI operations within the 2.rea ha\'e been completed
and the areo restored. The licence is pertly suspended and the ground investigation
recently undertakcn has including obtaining chemical, physical and gas cIata for the
purpose of sllJTcnderjllg the ]jCE1lCC. The ground investigalion aspects for the surrender

of the licence \",ill be reported separately.



1.6 Th~ cunclusions rcachcd in this repol1 arc nccessarily rcstricted to those thot can be
dCknnincd from the infollllution consulted 2nd thc conditions eSlablished at eoeh of the
exploralory holes. Howel'er, ground conditions :lre highly I'ariilble find m:IY diCfcr
b~t\\'een sampling points. This could :rffect our interprct~tion. Addition:lily, fealures
m:IY exist at dcpth and remain undetected by in\'cstig:rtion. Our conclusions mill',
therefure, be subject to amendment in the light of additionill information becoming
available.

1.7 This report has been prep:rrcd for the sale use of the sp~ciflcd Client in responsc to an
agrecd briet~ for a stated purpose and at a particubr time, and its application must be
made accordingly. No dut)' of carc extends to any Third parly that may makc use of the
infonnation contained herein unlcss \\Titlen confirm:llion of such hilS been provided by
Johnson Poole & 8100mer.

1.8 The copyright of this report is O\\11Cdby Johnson Poole & Bloomer and may not be
reproduced, published or adapted without \\Tittcn pcrmission. Subject to satis[zction of
copyright conditions required by Ordnance Sur,ey complete copies of this rcpol1 may
be lMde and distributed by the Client as an expedient in dealing with malters directly
related to its commission.



2 T1IESITE

2. J Site Description

The site is located off Junction 36 of the kll on the [\6096 approximately 6 km to the
south cast of Ilarnsley, <Itllou~h Lane, Womhwell, South Yorkshire at National (,rid
Reference SE 389 025, The general site location and existing site Iayollt arc sholln on
JJ'13 Drn\lings DS074/01 and OS074/06 respectively.

/\t the time of the ground investigation the site comprised disused fOllndry buildings and
adjoining ofliees, 3n area formerly used for landfill, and \I'ooded areas surrounding the
landfill towards the south of the site. The landfill area has becn landscaped, as a stage
in the process ofsulTendering the landfilllieenee. As part of tile clearance works of the
disused buildings, a mound of fly tipped waste has been created in the south of tile site
to the west of the licenced area, This material was seen to comprise gcneral waste and
foundry sand as well as ilppreeiabJc amounts of asbestos cement profile rooling sheets:
Asbestos is regarded as special waste and, 3S such, a duty of care applies regarding the
removal of asbestos containing materials (I\Cl\1s) prior to redevelopment of the site .
.11'13Drawing OS074/06 sho\\'s the existing site layout, including site levels following
the jimdseaping of the landfill area. The sile is accessible by vehicle from Hough Lane,
although it may also be accessed on foot from the south and the cast by scrambling over
or through bushes ilnd fences.

22 Site History

2.2.1 The history of the site hilS been troeed using past editions of Ordnance Survey

County Series and National Grid maps dating back to 1855. The maps arc listed

and summarised in Table 2.2 below, together with signifieilnt land use cl"l11~es

for the site and its immediate surroulldings. The Envirocheek Repol1, included

in /\ppendix 11, contains historical maps \\'ilich show the progress of

dcvelopment of the sile. Historical Site Use j\'lnps are also included III

Appendix .J.
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PI;\11 0,,1 SigniCic:lllt (eaIUfl'S O( Disl:H1CC Bearing Delails

orr (C:.lIIlI"CS altered sinn from site froll! site
Site rrc\,;ulls rl:H1 (Ill)

IRS5 On The SlIt is pJrt of - - Tile legend shows (he Sll~
Cmllll)' \Vombwe\l Wood occupied by '-mixed \\"ood'
Scr;{'~ A drnin is shown SI;'\ning at the centra] nOl1h
P!:'lII,s or the site llnd trending SEY"f~\h; ..

I: rO,5GIl all At the nOrlh-\\'c~tern i\djnccl11 On
boundi1/)' is Hough Lane. bounJ<.ll'"}'
Thcfl~ is" spring marked 20 SE
nearby.
The Wombwtll Main 750 :-ill' A boiler house ~nd \'JriotlS
Collier)' is SIHlWIl other buildings 3r~

DSSOC ;:.lled
Two quarries <.Iremarked 10001 IVNIVI Both are $LlndSlone quarTies
within the woods. SOO WSW

,
IS9J On The woods ha \'e been - Nonhem
COtlnl)' cleared wilbin lhc noc111errJ p3r1 oflhe
Serics I'la 11 pal1 of the site, and 1] house site
\·~'~,hi"

I: 10,560 with a well is shown.
A keepers lodge witb a well - Soulh west
is now shown in the woods. comer of
TrJcks Jre SllO\\"n \\·ifhin the 'he site
wood

.Off Th:;.>rc<.lret\\O rows of 10 N TClT3Ced housing
houses olllhe opposite side
of Hough Lnne to the site.
LundhilJ Colliery is nO\v 500 SE
marked.
Five rc~cr\'oirs me 51\0\\',' 100,250, N, SE and One \n lh<; norlh, three \0
nearby. 400,500 SW the soulh east, and (lne \0

and 60001 the sO\lth west.
\VomblYe)) l>l"in Colliery 750 Nil'
has expanded to include
coke ovens, a brickyard as
well ilS n school.

1905 00 A roilw<ly sidings ilnd - An embankment has been
County ,Goods shod' hHe been created \\'11h10 the sire in
Series I'l:In built within the western order to provide level
\"~rbhi..

1: 10,560 boulldar',.' ofl11e site. ground.
orr A new rZlilroad runs A new st~lion has been

;Hij,Kent \0 the west of the 0-5m IV built to the west of the sit~
site
Th~ LHndhill Colliery is 500 SE Colliery buildings h~l.\"e
now mnrked;)s 'Old'. been removed.
SC\\·3gC beds are present to 1100 m SE
the south east ofille ~i(c

1930 all The silC hJS b'~enfTIosUy - A rajh~·3Y leads [rom the
COUIlI)" cleared of \voodcd JreJS 2nd foundl)' buildings onlo the
Series Plan \Vol1lbwcll Foundry is main line
i""rl.,hi"

1: 2S0(} ShOi\"n 10 occupy the
nonhcrn port of the site.

011 Houses hJ\·c now been built 200 \I' The I~md arounc11he r<lil\,"ay
to rhe m ...st of rhe r<lilwllY. line hilS bel'Jl cJc~Jcd of

trc es

Table 2 2: Summary ofSile lliston· (to present)



1938 On There has beel1 no - - Goods shed and keepers
COUIlIY s.ignificant ch<mg~ sil1u~ the lodgt.:. ;\lC 5\i\\ shown,
SC'l'ics I'lal1 1.15t plall.
\"o,l,l,;" _.
1:10,%0 Off Allotment gardens tin: no\\' 30 NE The pub is the Sir George's

loCtltcd b~hirld tbe Pub on Arills
Iloll£h Lane
There h3S b~cn cX(L'llsivc;: 200 E Th~ u~\'tJop!llenl is
development (0 the cast of progressing ((l\\,zHds the site
the sile along Hough Lane from Womb\\'cll
New housing La the west 150 IV
alollg WooJ \V;llk
Sewage filter-beds <!re 400 NW
marK{'d to the north west of
the sileo
The variolls reseryoirs 600 S\I'
around the site Jrc no\\' no
longer there c:-..ccpt the one
!otheS\V.

1956 0" The Losl of Ihe \\'oods 110\'e - -
Ordll~lI(,c been cle'Hcd fro11llhe east
Survey of tile site.
PI:ws Off A building hJS been built, 10 \I' The 'H.:cess is not shown.
I: 10,500 on the west side of the

fJilw<:l)' tracks.
Continued devcloptnelll of 200 NE
houses from Wombwell
towards th~ site.
runher houses with g'l[tkns 100 -700 WNW This de\'c lopmtnl is from
ban:' /lO\\' been buill along Wnmbwc!l slatkIn /0
Wood Walk within '\Varrcn House' ~nd isolates
Wornb\\'ell Wood Walk. D::J.r1of \\'olllbwcll Wood,

1966 On The foundry buildings have - -
Ordn:lOce incr~ascd in size and tipping
$ur.'('r is shO\m to hJY~ progressed
Plans \0 the sOllth of IIH:
1:10,000 buildings.

Tht dr3ln on sile is now - - Runs from the middle ofihe
marked as 'drain' site Iu the SE

Off The building is g.rowing In 10 IV Accessed [rom HCll1ingfield
size on the west side of the Ro"d
fJilway tr<leb.
Houses H ;th g<1rdclls h2 \'C 20 - 400 IV
now been built <11ongthe
Heming.ficlJ ROJd \yjthin
W0l11bwcl1 Wood.
The WOJllbwcll id(lin 700 NW Soil hei:!ps have bcc-n sprc3d
Colliery is marked ,IS 10 the /lOr/h.

'mine'.
The SC\\';lgC filter beds to 4501 N\I'I
llonh·wcst end SOUtIH:(1St 1000 SE
arc no longer m,nkcd on the
;lan.
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1980 0" The sizt.: of the fuundry has - The :shllpe of [he mnin
Ordnance grown sliglllly wilh fllnhcr building is roughly ~s it is m
Su rH'Y developmellt sOll1hw:lrJs pr~scl1l.
Phlll Off Tht' buildillg ,lCIO~5 the 10 \V
J: 10,000 tl'<Jcks is Illilfked 'f<!Clory'

Tile terfllced hOlISCS <lcroS5 15 N The land is now shown as
the rond from llle foundry. bare ficJds.
known ~s WOlllh\\'elll\1<lill
Row have becn dt.:lllo1ished
The WOlllbm.:ll ;V1ain 700 NW The spoil heaps me no
Collier)' has been longc[ marked on the plan.
completely removed along
with its Llssociillcd rail
tracks.

In9 On Foundry buildings hJve - - IOn.lrJ:lnl'C bCL:n c:\tcnded 5tig~!y
Surny Off No significant changes - -

I
-

Plan
1:10,000

? '_.~ Summary

In summary, Ihe firsl available plans datcd 1855, show-ed Ihe site to be wilhin woods_ to
the south-west of the town of Womb,,"clL The area slllTounding Ihe woods comprised of
open, undcYeloped fields with isolaled hamlels dolled around_ There was a coal mining
opwnion at Wombwcll Main Colliery offsite to the north-eaS! of the site. wilh a narrow
gauge railway which extended to join Ihe main line to the north, and inlo Wombwell
Wood to the south (presumably to transport timber for propping up the mine workings).

By 1893 the Iirst change on site IlJd oeelmecl, the nonhem portion of Ihe site fronting
Hough Lane which was previously wooded, is now bare paslureland. 1\ keepers lodge
wilh a well was shown within Ihe site boundaries to\\-ards the southern end, New houses.
together with adjoining football and cricket ground, ha\'e been built nonh of Hough Lane.
The Wombwcll ~'lain Colliery had expanded and now supported a school, brick yard and
coke o\'ens_ The new Lundhill Colliery had started mining operations offsite to the
soulh-cast uf the site.

The 1903 sheet showed the new Chapel town Granell Extension w-hieh brought a main line
r~lilroad adjaecnl to the westem boundary of the sile_ Jndced rail sidings and a goods shed
were bllilt within the western edge of Ihe site. Mining i1etivities continue on'site to the
north wlrile more houses are being built along Hough Lane near the site_



Bct\\·e.::n 1905 ~nd 1938 lhe site had be~n mostl)' c!c"red of trees and Womb\\·cll foundry
(iron and brass) is now shown onsilc. T\\o buildings me shown on the northern p~rt of
the sile, ,,·jlh evidence of tipping 10 the rear of the buildings (to\\;,rds the south). ;V10rc
houses \Vere being built in the area whilst Womb,,·e11 to\\n was e.\panding onl0 the land
to the e"SI of the site.

13)' ) 956, although the site essentially rClll;lined the S~llle, house boilding and mining
activities had cOlllinued at Ihe same ratc. A factory \\~S no\\' Joemed close to the sile, 10

the \\"Cst on lhe opposite side of lhe rail tracks. The 1966 plan showed that the foundry
had grown greatly in size and lipping (presum~bly of foundry w"sle) \\~s sho\m
extending to the south up 10 100m distant frOllllbe b~ck of the buildings.

B)' 1980 the mining activities in the area hnd been nbandoned bUl Ibe foundry had
continued to grow in size. The \cn"ced houses ~cross the road from the foundry had been
demolished. The site and surrounds changed little by )989, and indeed remained much
the same unti) the foundry ccased production in April 2003.



3 Ei'lVI/WNMENTAL SETTlN(;

3.) Gco)Ob'Y 'lilt! HydmgcoJog)'

3,\,) l'uhlisht'd Ground Conditions

The published geology beneath the site is detailed on I3ritish Geological SUfI'C)'
Sheet 87 scaled 1: 50,000 and dated) nG, The site is sho\\n to be underlain hy
solid geology comprising the Middle Productive COdl Measures of the
Carboniferons Period, which is described in the generalised \'eltical section as
'Grey sandstones and shales with coal seams of variable thickness'. 1\ seam of
coal identilied as being tire Newhill Coal is shown to outcrop within the nOl1hern
and eastern part ol'the site, A small fault line is also seen to trend from north to
soulh at the eastern edge of the site, Made Ground or natnral superficial deposits
are not indicated to o\'erlie the solid strata, although some is anticipated taking
into account the site's fomler foundry use.

The likely sequence of strata and gencral hydrogeological conditions benemh the
site are thought to be as f"ollo\\'s:

Table 3,1: SUlIJmary ofl'ublished Geology

Strata Description Aquifer' Soil
Leachahilit/

MAIJE None indicated (Foundry sand - ~IHigh'
GROUND expected)

TOI'SOlL N one indicated (Topsoil! re-worked - High:!
natural materials cxpeCled)

l\fmnLE Grey shales and sandstones with thin Minor' Higll
COAL bands and seHms of co,,)
MEASURES

1 ,\[itlllr f\qldfn: Thc.'iC can he fr:tCIII,cJ cr p:J~.:nli:ll\y fr;t<:lllfcd [(Ilks, which do lIot h:1\1: ;j high p::r.nc~biliIY. or o\h~'r f0ml~I:OIlS
of \",lfi;J!'lk i't'rmc:Jl'iJily ... \J'llol.'!;h l)le5t ~quirers I\-ill _'CUt'lll produce !:lrf;'l? qU;1Illl1ics (If \\",1!,;-rf(lf ;Jh:-.!T;lClions, Ill",}' ar:: impwl:ull
both fOf 10..:<11~l.!rr!i::~ :!.11dsurplying ba~c flull's fu: 'in:r. In c::rt:lin lOCal circ\:ll1s!;lnces minor <Iquik:s call h.: highly n;lnn~hk10
rl\JJu!j;;.n.

1 Soils of JJj~h tr:Hhing )'olfnli:!!: St,j]s wjl!J Jj;lk ~~j!jty 10 :ltlcnu;'!(c dirru~o:: ~0lHn: ?oll\lt:l.l1IS and in \\hich 110IhldsHhn! cilrlJ.~c
soure..: pollUl>1111S~lIj liquid llis..::h:uge; h~\"I,:the r01~'I)li:11to more r::pidly 10 underlying stral:l (lr \CI shallow g:olJ,.d\\"~!l(,r.

) :\qllirrr anti Soil Ltadl.abilily I:lkell from the [m-iI0nmO::I11 Agency's GlnlJ"dw~ll'r Vulllcr:,\lility l\l~p Sheel II for South
!\"'l1nine~ 1,1~:':lh::rwilh llit.: [m"j!CIIIJlh:llt A~cIlCY's uuctlilwill 'l'olicy :md Pr<Jtlio:cror lJ.c I'r~'·.r~tion ofGIGlIIIJw;llcr'.
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3,1.2 From our researched inlormation, Milc!c Ground in the form of foundry soma
from progressive lipping during the foundry's opera{ion is expected to be

encountered On the site, particul"r)y in the ccntnJi "nd southern areas, ,1, the
historical d:zIJ lws shown progressive tipping on tbe land.

3.1.3 From our rescarched inl'orm;J1ion, including supplied reports, it is Kno\\Jlth:lt the
site is underlJin by Middle Productive Coal Ivlcasures which include coal scams
that h3ve been worked historically, and Iklt no recordcd Sh"lls are present either
on or within influencing distance of the site and its boundaries. Further detail, in
relJtion to the mining history orthe site, is providcd in Scction 3.3 below.

3. 1.4 II is anticipatcd th"t the solid Slrilt3 dip at approximately I in 14 to the north-cast.
In addition, a small unnamed geological fault is sho\YIl to be present at the south-
eastern boundary ol'the site. The fault trends approximately north to south with
a down-throw to the east.

3. 1.5 The Envirocheck Report indicates that \\ithin I km of the site there is! arc:
• No licenced groundwater abstractions (but four within 2km).
• Two licenced discharge consents to the south.
• T\\'o recorded pollution incidents to controlled w31ers,

3.1.6 On the basis of the abO\'e information \re consider the ground-waters \rithin the
vicinity of the site to be of J\IED!UJ\J sensitivity.

3,2 Hyd rology

3,2.1 The nearest surface water features, identified from Ordnance Sun'ey Plans, are

listed below:

Table 3,2; Summary of Surface 'Vater Features

Surface \Vater Feature Distance Flow direction I GQA Classifieation*
f.-om site

CUh'erted Streallli Omite south east I Not Available

Knoll neck (Deame i 950111south cast
I

Grade "C" ;n2000
Tribut'1ries)

The G....IlCr:l! (ll,alily :\s~c5;rnwl ((iQr\) CI:15Sirlc~(icn sch ....1l1<: is the
r:.n\'iH'llll1~ntAgcncy·s ll;llitln:lllll~lhod fvr c~as~ifyjngW;llo.:rqunlily
in rircrs ;l:\d c:mals.
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The Envirochcck rejlort indiclIcs that within Ikm of thc sitc (and lip to 2km for
certain catcgori(:s) there is,l arc:

• No licenced surface wattr abstmctions, (4 up to 2km away, but nil h",'c thcir
licenccs revoked.)

• :> jlollution incidcnts 10 surfJce "'aters since J 991.
Incidents were classified as "Catcgory 3 - Minor Incidents" by the
Environment Agency. The)' relate to Jischarges of"scwngc" and oils.

• :> discharge consents to controlled "';rlers, one noted as underground and the
other to Knoll Beck in the Dcarnc Catchment area.

The Enl'iroeheck Report states that the site does not lie within a river floodpl3in.

32.4 On the basis of the above information we considcr the surl:,ce \\'aters wllhin the
I'jeinity of the site to be ofMEDIUl\I to LOW sensitivity.

3.3 I\-lining

3.3. Reference to the Law Society's Guidance Notes and "Directory nf Coul?\1ining

Searchcs (1998) indic\tcs that a Coal Authority Report is required for the subject
arca. ,\ Coal Authority Report is oppended to this report ns Appendix I.

/

3.3.2 The Coal Authority Rep0l1 indicates thot the site is in an area known to be
underlain by shollow coal scams, ""hich may have been \\orked by past coal
mining. It states that mine workings had been carried out in 14 scams of coal at
depths in excess of 90m benenth the site, with the last known datc of working
being 1980. This is a little misleading because thcre are other seams shallower
than 90m.

3.3.3 Thc shallo\\er coal seam beneath the site, the Newhill Cool, which is around
O.Jm thick. The I\'ell'hill Coal outcrops at the northern and eastern 1'3[1 of the
site and dips to the east, so thc scom should only be prcsent below a small part of
the proposed residenti"l developmcnt area at the north-cas!. Underlying the
Nell'hill Coal scam are olhe[' worked scams, the next being the Mello[loeld Coal
at 40m below it, Considering the depth and age of any such workings it is
<inticipatcd that any ground movement associ;lkd with thesc workings should
have long since c~ascd.



3.3.4 The Newhill Coal was proved dming the physic3\ investigation desClibed below.
No oLher coal scams \\l'f'C: ruund onsitc as pi.!rt of {his investigation.

3.4 Quarrying/ L:nlLlfill

Quarrying

3.4,1 Rderencc 10 Ihe QlIarry ~'bnagemenl 'Directory of Quarries, Pils and Quarrying

Equipment" 2003/2004, indic"tes th:ll there are no active quarries within the

vicinity of the site, the nearest being some 1.5km alI'a)', Consideration of old

Ordnance Surve)' maps, described in 2.2 Dbo\'e, rc\'cakd no former quarries or

pits on or in the near ncighbollrhood of the site.

3.4.2 On the basis of the abm'c information, quarrying aClivit)' is not considered (0 be
significant in rcl3tion to the site,

Lllld fill

3.4.3 The Envirocheek Report provides details of a licence that had been granted to
Wombwcll foundry Lid to dispose of \I'aste material in a I3ndtill On this site.
The liccnce, refercnced WD20 B 1421\'10D 4, was granted on 1 Dee 1977, and
permitted (he on-site disposal of:

Detergent / Oily wastc from machines
Foundry slag
Boiler Clinker
Broken asbestos sheets
Industrial Non-Hawrdous Waste Including - Refractory bricks, sand,
general foundry debris.

This licencc was replaced by another, referenced \\'020 B 142 MOD 6, issued
on 1 !'vbrch 1997, permitting only the disposal ofw3ste produced on sile, i.e.:

Boiler clinker
Industrial Non-hazardoLls wastc including - Refractory bricks, sand,
general foundry debris and loundr)' slag.

The extent or the deliniril'e liccnced area is sholl'n on JPt3 Dra\l'ing DS074/08.
This is a copy of the original licence plan dated 24.11.77 pro\'ickd by the
Environment Agency and is rothcr mor'e cxtcnsi\'c tlwn the supposed tip arca



sho\\'n on recent published [n"iromnental Agency maps. The 1977 licenced

arca is "Iso indicated on .11'13Drawing DS074/0G.

3.4.4 The Cn"irochcek RepOrl identifies one other wastc treatment or disposal site

within lkm of the subject site, a "cry small scrap-y<Jrd 326m north of the site.

3.'\.5 Based on the availablc information, "e do not consider landlill gas or leachate

\0 be significant in rcl~ltion to the subject sile.

3.5 Hadon Gas

3.5.1 Referencc 10 Building Research Establishment Report 211 'Rad0n - Guidance

on the Protecli"c Measures for New D\veJlings' (l999) states that a geological

assessment should be cnlTied out and consideration should be given to

installing basic protection into ncw dwellings, if necessary. HOI,e\"Cr the

Enviroeheek Report, using National Radiological Protection Board data, states

that less than 1% of homes in the locality are recorded as being ahove the radon

Action level and that only 'basic' radon protection measures are required in

new buildings. The ground investigations described below have demonstrated

the presence of carbon dioxide in the ground and it maybe noted that standard

precaution agilinst this gas "'il] be more robust than might be required to cater

for any radon.

3.6 FUl"lher Enyiroehcek Information

3.6.1 The Envirochcck report also indiC:ltes that within Ikm of the site there is / arc:

• 1 authorised Air Pollution Control (APC), onsite but relating to the now

discontinued foundry activities;

• 20 contemporary trade directory entries of possible eontal1linnti"e use (in

all directions);

• I registered location for the keeping and use of mobile radioactivc

sourecs.
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4 GHOUND INVESTIGATrO:,/ WOHKS

·1.1 The ground invcstig:ltion Iicld\\·ork \Vas undertaken oetwcen the 29th September Jnd

] 3th October, and comprised fliken windowless sampler borcllOles, four rOlary open,

hole drillholes, nine light cable percussi\'e boreholes <tnd fourtcen trial pits.

4.2 The operations were supervised by an engineer from .11'13and all positions were scanned

",ith II cable avoidance tool (CAT) prior to boring.

4.3 The slIrwyed positions of the c.\ploratory holes arc shown on J I'D Dril\l·ing DS074!O(,.

4.4 \Vindowlcss SnmpJer Borehules

Fifteen \,;indowlcss sampler boreholes \Vere sunk by a "Competitor 130" drill rig and

achieved deprhs of between 0.65m and 5.00m below nisting ground b·e!. In·situ cone

penetration tests (CPT's) were taken at 8ppro~imalely metre intervals. The drilling

works were undertaken by fniegrJled Environmental Technology Group (lET0) of

Doncaster.

The samples obtained during the drilling process were examined, sampled and logged

by the .lP13 engineer to aid in the production of the appended engineer verified borehole

logs (see Appendix A). Selected samples were then scheduled and sent for chemical

'--"-"--~'-and physical analysis.

Upon completion, standpipes were installed in selected holes to permit monitoring of

grounc!v\·ater and ground gas. Dctails of the installations are included on the logs in

Appendix A. The remaining \lindo'slcss sampler boreholes were backfilled \"ith

acceptable fine chippings and bentonite pellets.

4.5 Rotoll'y Open·hole Ol'iJlholrs

Forkers Ltd. of West Brol11wich, utili sed a "Klemm" drill rig to sink four rotary open·

hole drillholes to depths of hetwccn 15.0m and 30.0m helow existing ground lel'el using

oir flush techniques. The driller logged the cunings expelled at the surface lInd the

stratn descriptions are provided on the appended driJlholc logs in Appendix 8.



Upon completion 01' the drillholes, combined ground\\·~ler / ground gas monitoring
standpipes werc installed in all four drillholes to a depth of 10.Om below existing
ground level. The drilllwies wcre baekfrlled to I (LOOm below ground level using a
mixture of bentonite cement grout. SloHed pipe, in a pea gravel response: ZOI1C~ W3S

installed frorn ]O.OOrn to 1.00m below ground }C'·eI. The installation was then

complelcd to ground leve! \vilh a solid pipe seclion, covered ,,·ilh a en!" surrounded by a
bentonite seal ti·orn I.UOrn to 0.50rn belol\' ground level and J[tled \viih a conucted
locbble securitv cover al Qround level.- -

4.6 Light Cable rcreussiYC Boreholes

A.C. (Soil) Drilling Service, of Worksop, was commissioned to sink 9 light cable
percussive boreholes 10 depths of belween 4.50111and 9.00111below existing ground
lewl using a Dando 150 'Shell and Auger' rig. (GI I2SA \\·as abandoned at 1.50m due
to an obstruction and was baeUilled \yith arisings.) In-situ cone penetration tests
(CPT's) and stClndard penetwtion tests (SPI's) were taken at approximately metre
interyals.

The samples obtained during the drilling process \\·ere examined, s:lmpled and logged
by the JP8 engineer to aid in the production of the appended engineer verified borehole
logs (see Appendix C). Selected samples were then scheduled and sent for chemical
and physical analysis.

Upon completion of the boreholes, combined groundwater! ground gas monitoring
standpipes were installed in all of the boreholes. Details of the installations are included
on the Jogs in Appendix C.

4.7 l\lnehinc Excaq(cd Trial Pits

Johnson Poole & l3100mcr also supervised the excavation of 14 machine exeayated trial
pits using a JCe 3CX machine. A breaker attachment was utilised in order to break
through surface concrete slabs within the buildings.

Again S8ll1pleS were taken of each horizon cncountered during the exeayations, ,nmpletl
nnd logged by the .IPB engineer 10 aid in the production of Ihe engineer verified trial pit
logs (see Appendix 0). Selected samples wcre then scheduled and sent for chemical and
physical analysis.



4.S I\lonitoring Installations

\'1oniloring of groundwater levels ~mdground gLlSCS, including mcthDllc1 carbon dioxide,

oxygen, eorbon monoxide, hydrogen sulphide and 3tmospherie pressure, 1I"3S

undertaken by .11'11 0n ("'0 occasions, from lhe standpipes ;nslililcd on sile, using n

Jipl1lctcr and a Gf\2000 infra red gas an(llyscr. G3S and groUnc.hY~ltcr monitoring has

been undcrtakcn on two furthcr occasions to dole by Waste lI!anagcll1cnl Assoei3tes

(WII1,\) and is continuing on a monthly basis. \V1I1A are using a Gi\l! L3ndsl1lvcyor Il,

Gas Dala Gf60, GM! Visa and dipilleler.

The results of all the gas and groundwater' obserl'ations to d3te are presented In

Appendix G.



5 GROUND COND[TfONS

5.1 )\[,,,Ic Ground

:Vlodc Ground deposils wcrc identified in all the exploratory holes except TrIO and
Tf'14. The grealcst thickness was encountered in flH 23 (al Ihe southern end or Ihe
foundry buildings) which proved predominantly roundry sand fill to a depth of B.SOm

helow existing ground level. The thickness of Made Ground varies aCross the sile, being
typically less than 4.0m thick beoeath the foundry buildings aod greater than 4.0m
beneath the fortner landfill area. The Made Ground is overwhelmingly foundry sand,
along with general foundry II'aste produced on site. This includes clinker, slag, broken
refractory bricks and a small amount of tramp metaL

Standard Penetration Tests (SPT's) or Cone Penetration Tests (CPT's) werc undcrtaken
in Ihe windo\dess sampler and c3hle Inol horeholes, t:"pica!ly at I.Om intervals, to
detennine the strength of the ]I·lade Ground. The penetrntion tcst results "Dried laterally
across the site and also I\'ith depth, indicating the variable and uncontrolled nature of the
deposition of these materials. SrTICPT 'N' valucs within the l\fade Ground varied
from 4 to refusal (greater tban 50). Typical \'alues were less than 20, which suggests a
loose 10 medium dense consistency.

5.2 Natural Superficial Deposits

Natural superficial deposits were encount"red in the majority of explor:Jtory holes and
comprised weathered malerials deri"ed from the underlying silty sandstonc bedrock.
Tbe superficial dcposits were generally encountered at less than 2.0m depth nTOllnd the
edgcs of the site. They were identified as stiff (0 \"Cry stiff clays or gravelly clays, the
gravel component being of underlying bedrock regolith origin, as the superfleials grade
into weak weathered rockhead



5.3 Solid Gcolob~'

The ~\nlicipated Middle Coal ,vle"ures solid geology was proved in all of tire rotary
open-holes, gener"lIy to a depth of 30m around the site (15m in 8H 19). The strut"
encountered, which vverc logged by the driller, consisted of sandstones wilh mudstone
h:\nds. Tnwards the e<1s1and north on Ihe site these "ndstone' were found to be
o\'erlain by mudstone with occasional bands or sbale and shaley coal scams.

II 'firm sh3Jey coal' vms identified in flI-1 19 (ill the NE of the site neD[ the Hough L"ne
boundary) at 11.5m to 13.0m depth below ground level, and a 0.2m thick coal scam \\as
identified at 3.7m depth in rJH12 (a windowless sampler borchole also loc;\tcd in the
nOI1h-ea51(111area oftbe sile).

5.4 Groondwater

Groundwater strikes wcre recorded only in windo\\'less sampler boreholes Ill-! II at
2.50m and BH 14 3t 4.40m depth below cxisting ground-level. The remainder of the
\\'indow]ess sampler boreholes and all of tbe trial pits were recorded as 'dry'. A sligbt
'.\·uter entry was recorded in rotary open-hole BH 16 which dried out, and a 'medium'
water infiow was noted in rotary open-hole BH 19. A \vater seepage was noted in cable
percussive BH 23 81 R.Om. The remainder of the rotary open-hole ilnd cable percussivc
horeholes \Vcre recorded as dry. Tbe water entries arc summariscd below in Table 5.4.

Tahle 5.4: Summary of Groundwater Strikes during Site investigalion

Location Approx. Surface Strike Le\ie}

Level (mAOO)'
I

(mbgli[mAOOJ.

131111 73.77 2.5 7\.27
BHI4 80.97 4.4 76.57

131!l6 74.90 I 24.0 50.90

13H19 80.65 13.8 6685

13H23 7365 8.0 6565

I Il1ADi) _ l\1~:r~5.....be\"\; On!nancc O"llltll 1 mbgl- l\l::ac5 Ocl{)\\, Ground Lc\'d



f".'"'. '.'1" •
,.,. f t

From the results of the investigation there Jl'l'cnrs to bc a Imge differcnce in strike
waleI' levels, however, the groundwater strikes wcre slight and generally dried out
during the drilling. The groundw;ller levcls rceorded during the subscqucntmonitoring
arc disCll.sscd in Seelionli.5.

5.5 Physical Laboratory Testi,,:;

Physical laboratmy testing was scheduled on a numbcr of disturbed samples to aid
classification of the near surface soils. The testing was undcI1aken 10 British Standard
lvlethods, BSI377:1990 'Soils for civil engincering purposes', at thc UKAS accredited
laboratories ofGrollnd Investigation & Piling Limited. (UKJ\S number 1897).

The tests scheduled and undertaken wcre;
18 moisture content determination tests,
3 liquid and plastic limit delcnnination lests,
2 particle size distribution,
2 particle dcnsity tcsts and
2 compaction tests using a 2.5kg rammer in a CBR mould.

A summary of the physical test rcsults is presented in Appendix E.

5.6 Ground Contamination

Chcmical Testin<l: - soil samples taken from thc boreholes and trial pits were examined
by a JPB engineer, who selectively sub-sampled and dispatched representative samples
to the UKAS accredited laboratory Analytical & Envirolill1ental Services (AES), A
total of 43 soil samples were analysed for the foflowing suite of contaminants:

Ar.w'ie, Cadmium, Chromium, I-Jexal'olell! Chromium, Lead, !rOI1, "ferew)', Selenium,
Zinc, Copper, Nickel, Sulphate (IOIO!), pH, TOlal cyal1ide, sjJecioled PAH (PolY'yclie
Aromo/ic H)'drocarbom), TPH, Phenol, Sulphide, Thiocyall[}/e, Manganese,

Thioc)'Ollale, Nilrale alld Chloride.

The results, presented in r\ppendix F, have been assessed using the Contamimted Land
Exposure Assessment (CLEA) Model, published by the Department for the
Environment, Food and Rural Aft'airs (DEFRA) and the Environment Agency (lOA) ill
,'\priI2002. The model estim~tes contaminant intake and uptake from soil as a function



of contaminant conccntration Dnd the potential a\crage daily human exposure 10 soil
contamination. The model derivcs Soil Guideline Values (SGV) which provide a means
of assessing chronic (long-term) risks to human health in accordance with the slatutory
guidance. The SGV cnn also be used to inform the sc!ccl;on of remediation stDndards or
target values for individual sites,

Statislical tests have been underlaken on the chemie,,\ results in which thc SGV is
compared with the upper 95th percentile of the mean measured concentration (US95) of
the contamilwnt. At this stage, SGVs are only a"ajlable for seven contaminants;
8fsenie, cadmium, chromium, mcreury, nickel, selenium and lead. AI] other
contaminants have undergone this same statisticaltcst, but instead have bcen compared
to either;

• The New Duteh List (2000) as set (Jut by the IdjIJistry of Housing. Spatial
Planning and Environment in The Netherlands, or;

• Former JeReL trigger conccntrations as set out in Guidance NOle 59/83
(2nd edition)l.

1\\1PORTANT l\:OTE: On adrico: from tho: EI1\-itolllm:t1\ ?g~n~y. ;end in Wf1~u\l:lIi0n wilh olhcr gO\t:n1mtrH (kr:\nl\1~nt.Iho:

20lt D"ct1l1uer 2002. The DEFRI\/[n\-irullllll'llI Agency CLEA I\l('~d <lnJ the Ne\\' 011\ch List LID not tonr all el..m\~lllin;I;HSand,

thercfOlt, currently 1hoc art" no publi~h"d SGV's for 5(lmo: of \he con\:',mina:1L~ llf Cl\1\t:rm on Ihis sile, ill such 1..';J5t>'i, a ri.'i'-:

Values".

When the 95th percentile of the data set is lo\\u than the SGV or equivalent \'alue, it is
unlikely that funhcr action would be required with respect to the risk to human health.
Ho\\'c\'er, if the data set fails the tcsts, the results are further assessed On the basis of
professional judgement and quantitati"e risk assessment. rf further· assessment
identifies a moderate or high risk associated with any contamination, SOme form of
remediation would normally be required.

In addition, a further statistiealtcst knO\\11 as the "lv\aximum Value Test"' is undertaken
to determine whether Ihe recorded coneentratiuns of contaminants fall within the range
of values that can he expected to be consistentJrcprescnlative from the data sel. Data
points that do not fall within the expected distribution of the data set are termed
"outliers·' and may be discounted as nol being representative of the site as a \\·hole.



The tahle helow compares the stalistieal resullS of the im'csligalions with the relevanl

guidelines. The test results haye ~,II been assessed against the latest CLEA and other

relevant guidelinES.

5.7 Soils Analysis

The site is being considered for a residential development. Thererore, Ihe chemical
resulls ror soil have been assessed in relation to residential with pbnt uptake end lIse.
The reslliis are presented within Appendix F and slImmarised in Table 5.7 belo\\'.

TahlcS.7

Soil Contamination Hcsults Compared to CLEA, Dutch 8: ICHCL' Guidmlce for

Residential End lIse

Determinant 1""0 Units Guidance leH"j CLEA Exceeds
Tested US9S V.lue SGV or Eq.

Arsenic 43 l112,..'kg 201 22.69 Yes
Cadmium "3 nJ!ul:g 1' 0.60 No
Chromium 43 f112.ikE. 1301 137.97 Yes
Chromium VI 43 11l£'Jkg nla 1.00 -
Copper 43 mg.'k!! 190' 91.51 No
l'v1crctlrv ~3 ma:'k£ 8' 0.1 No
NiCKel "3 l110lkg 50' 1~2. 71 Ye~
Lead "3 m!:!/kg 450' J" 1.72 No
Selenium 43 m"·'}.:2 351 0,47 No
ZillC 43 m~g I~O' 99.08 No
SlIlphide 43 m!:!/kg. 750J 201.S5 No

~~iocyan3tc 43 nl!!/k£ 20' 1.55 No
PAH "3 m!!fkfl 40' JO.09 No
Plrenol ~3 lll!lfkg: 40' J No
Sulnhalc 43 I m!!lk!! ?OOO' 999.29 No
pH 43 I units <5 8.16 No
Cyanide (complex) 43 m!.!/Kg 5 1.14 No

--SL0nidc 43 rJl!!/kg l' 1.24 Yes
Sulphur "3 Ill£/kg 5000' 1105.64 No
I\1an!!ancse 43 me/kg n/a 159438 -
Iron "3 m&'2s." njn I 57923
Chloride (ERE) I 43 mg:'kg SDt I 37.09
NitralO (BRE) I 43 mg/k.!!. SDI I 3.17 -

Notes , CLEA SGV (reSidenllal wllh plant lIpteke)
2 Dutch Action level
) Fonner JeReL values, as they were withdr<lwn 20 Decembrr 2002.
(I3RE) SDI ~ Building Research Establishment Speci,1 Digest I.
,..All v"lues belo\\' Labof;J.tory Detection Limit
USS>5 ;0= 9Slh percentile of men)) In'':<Jsufcd concentration
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5.8 Grouodwater and Leachate Analysis

Twclve samples of leach~tc, prepared from samples or Made Ground, liTre ~nal)'scd for
a specific suile of conwminants in order to determine the mobility of dClenninands
cncountered in the soils. Two groundwater samples were also wken dming the second
monitoring \'isit (only tll'O standpipes contained sufficient W~ler for testing).

The rcsults h~\'e becn compared with 'ConccntrDtion V~lues' of the 'Water Supply
(Water Quality) Regulations 2000'. Where a concentralion "alue is nOI published under
the 2000 Walcr Supply Regulations, other guidance has been consulted, including the
1989 Waler Supply Regulations, as ,,'ell as 'Aelion Values' under the Dutch Guidance
Values. The laboratory results are presented jn Appendix F llnd sUJl1l11nriscdin Table
5.8 below.

Table 5.8

Grounch"aler and Leachate Analysis Results compared to Water Supply (Water

Quality) J~egulalions (WSR) 2000 <I;: 1989 & Dutch Guidance

DctcJ"lnjJj;]JJtl No. Units Guid~nlcc level CLEA E""ds SGV
Tested US9SValue or Eq.

.

Arsenic 14 lll~J O.Ot I 0.003 No
Boron " I III !;!/J i I' I oJ" No

CJ1JollJiull1 14' i mg!) i 0.05' I 0.D1 No
Couoer 14 I mdl I 2' I 0.01 No

Iron 14 I 1n!!!1 I 200' 0.77 No
!\:f<!~l\csilll11 I 2 I mg./I , 50' : rl"i1 No,
Man!!,mese 14 In[!/! 50\ 0.8 I I No
Chloride t4 mo(l 2501 7'" 7"' No_j._.J

i'\ickcl t4 . mg.!l 0.0"' ! 002 Yes
Lend t4 i mQ/1 0.0"5' I 0.02 No
Zinc t2 ! nJ'2.1J I 5- I 0.03 No

Slllph3te 14 mg/l I 250' I tOO.34 No
Mercury 1_\ ~ lnQ':\ I 0.00\ ' I 0.00008 No
Scknium I 14* moll I 0.01' I 0.0005 No

Total Phenols i 14' I [}H.!.fl I 0.0005' I 0.02 Yes
Cpnid, To'al I t4 , 1n!:?/1

, 0.05' , 004 I No,
C\'~llidecom\~ t 4' : mg/l . t .5' 0.G3 No:

NilrJle 14' . IlH!.I1 50' 0.5 No
Cndmi\lJD t4 ' Jn~ 0.005' 0.002 No
/\mrnOn;,l 2 mgfl 0.5' n/a No

Nilr;l~ 2' i mg/l i 0.5 I oJa No,
BOD 2 I mg.~j n/;:t I n/a No

Phosohate 2' I mgf/ I 2.2~ I n!a 1\0



»j>.' ... ;" I •, .

N01~5: I \Vater Supply (\V:JltT QU:JIilY) Guidcl illl's 2000
2 \Vater Supply (\VaLcr QlI<llily) Glliddill~s 1989
3 Dutch Guidance V;11uc
US95 = 95th perccnllk OrmC~l1llnC'?slll'CJ conccl1\.Ti1lion

* All r~sulls below laboratory ddcetion [imit

5.9 Gl'OlIlId GascsfGrOlllldwalcr LCHls

Ground gas monitoring of the eighteen standpipes installed within the drill holes and
boreholes has been unclenoken on four occosions to c1ote. lVlonitoring continues on a
monthly basis in orcler to detcrmine trends. The standpipes were monitored on the lirst
two occasions by JPI3 with a Geotechnical Instruments OA2000 infra-red gas analyser,
which measures levels of methane, carbon dioxide, carbon monoxide, oxygen, hydrogen
sulphide ond atmospheric pressure, as well as the flo\\' rate during the monitoring. The
standpipes \Vere monitorcd on the third and subsequent t:-ecosions by WMA with a OMI
Landsur\'eyor ll, Oas Data 01'60 end OM! Visa. The resulls arc attached as Appendix
O.

Borehole groundwater levels hu\'e been monitored 011 most occasions after gas readings

were taken in standpipes, the bungs "He rel11o\'cd and the standpipes "·ere dipped ,,·itl1
a dipmeter to record the lewl of water. The water le\'cls arc included on the ground gas
monitoring results sheets within Appendix G.
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(, DISCUSSION

G.I This report is writlen on a factual bnsis for the prospective pllrchnsers to interpret the
data. The disctlssion is based on the site being developed for a residential end-tlse \\'ith
pans rcmnining as open space and green bell. Jt is for the prospect;w plll'chasers to
determine the proposed layout "nel grotlnd \e\'C\s.

Within the sOtllhen1 pm1 of the site all aren remains subjcct to a Waste ll1anagement
Licence, As p;)rl of this investigation and the ongoing monitoring, inforn1illion is being
compiled Cor Ihe purpose of surrendering Ihis licence. A separate report \\'ill be
compiled, and a meeting is proposed with the Environment Agency, for the purpose of
surrendering the licence in the carl\' pilT!of 2004.

6.2 Site Conditions

The site currently conwins rhe disused foundry buildings, the demolition of \I'hieh is
proposed to stm1 in the early pal1 of 2004. Thc buildings are proposed to be demolished
to rhe top of existing ground noor slabs, lea\'ing the site levelled to existing ground
level. It is not intended to re-grnde the site levels as p~rt of these works. The e~isting
ground levels and extenl of the main foundry buildings are shoml on JPB Drawing
DS074/06

6.3 I'hysical Grouncl Conditions

As detailed in Section 5, Made Grollncl deposits were identified within nil the
exploratory holes except TP10 and 11'14, \0 variable depths between 0.50m <utd8.80m
below existing ground level.

The lvladc Ground deposits mainly comprised foundry sand, along with general foundry
waste produecd on site, which included clinker and slag. No signs were found of
asbestos-cement sheets or oily \\'astes of the S011permitted when the Sire Licence was
first issued. Topsoi I was recorded in TP I0 towards the cast of the si te.

Below the Mnde Ground deposits, naturnl dcposits I\'ere encountered comprising clays
or gral'elly clays. The competence of the clays \\'J.S proven with SPT/CPT tests and
found to be predominantly sliff to very sti ff.



I\llerbcrg Limit ])clermin;)tions were undertaken on threc samples of the cby soils, The
'plasticity' of 1\\'0 oflhe cI;)y s'lmples were 'high' "!ld 'Yer)' high', wilh Plasticil), Index
results of 30% Jnd 4'1%, The Ihird sumple, wken from a layer in TP2 from 3,2-3,85111,
had the general Jppearance of J compJct pe'll. It Iwd ;)n extrcmel)' high Plasticit), Index
of 131% and Liquid Limit of 2390;; •. The results of these tests arc included in Appcndix
f:', alollg wilh a summary gr;)ph, w'hich sho\\' the results ag'linst the !\llcrbcrg Limit A-
Line,

Compaelion lests wc,'e undertaken on 1\\'0 S'lll1ples of Mildc Ground, one from 8H22

and a second combined sample from TP20, TP21 ilnd TP26, The compaclion lests
utilised the 2,5kg rammer in a CDR mould, The P'lrticle Densit)' and Panicle Size
Distribution \I'ere also determined for both of these samples. The results of these tests
are included in Appendix E,

The bedrock, comprising we31hcred snndstones and mudstone hands, \I'lS logged by the
rotnry drillers and described :IS competent.

6.4 Cont:rlIIin:rtion Results

Soil RCSliiIs

For residential end use, Qnd in terms of human health the results of the 'total' analysis
have been compared 10 the latest CLEA guidelines, or other nppropriate guidance where
guideline levels have not yet been produced by ClEA.

For assessment purposes all results below the IJboriltor)' detection limit are assumed to
havc a value at the detection limit This means that grcat care must be taken in
interpreting the results, so that over-pessimistic conclusions arc not reported,
Realistically, it is considered highly likely that the 111,~orityof those results rep0l1ed as
being at the detection limit are, in practice signif,cantly below the detection limit.

For the 'IotaI' soil results, Arsenic, Chromium, Nickel, and Cyanide were found 10 be
c1cv~tcd w!ten comp'tred to relevant guideline values, The conl3minatioll was fOllnd (0

be distributed around the site, both at near surface and at depth, predominantly within
the ~bdc Ground.



The SGV for Arsenic is 20 mg/kg, and the US95 value determined was 22,69 mg/lg,
The highest rc,ult detcrmined for Arsenic \I'aS 70 rng/kg in BHI5 m 0,3m to 0,65rn
dcpth below existing grOllnd lel'el. \\'ithin c.'lade Ground tollmds the Hough Lane site
boundary, For Ihe Sill' as a \dlOlc, Ihe Arsenic v;lllles exceeding the SGV \\'ere widell'
distributed both latcr,Jily ;lJ1dwith depth,

The SGV for Chronliull1 is 130 mglkg, and the US9S v"lue determined WilS 137.97
mg/kg. The highest result determined for Chromium was 620 mg/kg in Bl-15 at 1.7m to
2,5m depth below ground !c\'d, within Made Ground materials in the south of the site.
For lhe site as a whole, the Chromium values exceeding the SGV were located within
the southern part oflhe foundry buildings area and the south of the site.

The SGV for Nickel is 50 mg/kg, and the U595 \'alue dctenl1ined was 142,71 mg/kg.
The highest restllt determined for Nickel \\as ] 100 mg/kg in TPS at 0.5m to 0,7m depth
below ground level. within Mode Ground materials near the southern boundary of the
site. For the site as a whole, the Nickel values exceeding the SGV were widely
distributed both laterally nnd \lith depth.

The appropriate guideline (Dutch Guidance /\ction Lelel) for Towl Cyanide is J mg/kg
and for Complex Cyanide is 5mglkg. The US95 value detem1ined for Total Cyanide
was I.24mgikg, which e:\ceeds the guidancc level. The US95 value determine for
Complex Cyanide is 1.14mg/kg which docs not exceed the guidcnce levels. Tot,,1
Cyanide is the combination of Complex Cyanidc and free Cyanide, although \alLles for
free cyanide were nol obtained it can be assumed that the US95 value would be
approximately O,lmg/kg and therefore docs not exceed the Dutch guidance level of
lmglkg, Thc highest resellt detem,ined for Tota\ Cyanide and for Complex CY3nidc
was 4Smg/kg in BH 15 at a,50m depth belo\\' ground level, \\·ithin I\'Jade Ground
materials to\yards the Hough Lane site boundary. Ho\\·c\·er, for thc whole of the site,
Ihc Tolal and Complex Cyanide valucs cxcceding the Dutch Guidancc·lc\'eJ were
located mound the foundry buildings.

The US95 values for Zinc, Copper and Lead did not cxceed the SGV or equivalent
guideline levels. Howevcr some samples shO\yed cle\'ated levels. These were widely

distributed both laterally and with depth.



As previously discussed, for calculation purposes all results below thc deteuion limit
wcre given a \':t1uc the S;lI1lC 3S the detection limit. Thc detection limit for four of the
I'/\H components is lmglkg i1nd the relcvant guidelinc (USEI'/\) is O,6mglkg.
Therefore, the majority of the results were below the detection [imi\ :lnd it is possible
II11Itthesc samples "re also belo\\' the guidance values, lt should be noted that the
relc\,;lIlt guidelines arc widely considered to be vcr)' stringent in this respect. For
el"rir,cation on the I';\l-! components, the Toul PAl-! US?5 v"llIe docs not exceed the
Dutch Guidance \'alue and only t\l'Oof the Tolal PAH values exceed the SGY,

LCOC!JOIC I'C.I'Jilis

To usscss the potential implications of an)' contamination upon the environmcnt, the
le3ckbility/mobility of any contc:minants present has been assessed. The leachate
results hal'e been eompar~d against vcry stringent guidelines, including the '\\'ater
Supply Regubtions 2000'.

As previously discussed, for ca)cul:lIion purposcs a1l rcsulls below the delection limit
were given a value the same as the detection limit. The dctection limit for five of the
PAH components is 0,0001 mg/kg, :md the relevant guidnnce (DUlCh) is 0.00005mg/kg
lor four of the components and Water Supply Rcgulations 2000 guidance of
O.OOOllllg/~g for the fifth. Therefore, the lllujorit)' of the results were belo\\' the
detection limit and it is possible that these samples arc also below the guidance values.
It should be noted that the relevant guidelines arc widely considered to be very stringent
in this respect.

Elev;}tcd lcl'Cls of Total PAH were also recorded in the leachate ;malysis. The Water
Supply Guideline 2000 threshold for Tol;l! PAl-! is O.OOOlmglkg, which is the laboratory
detection limit. The US95 \'alue tor the IcDc)wtc is O,0007mglkg, with a maximum
value (determined to be ml 'outlier') of 0.00253 mg/kg. For the site as a \vhole, the four
highest Total PAH I'alues exceeding the rcle\'Qnt guideline \'aluc were widely
distributed both 1:lICrall)'and with depth,

One Nickel result excceded the SCW (Water Supply Guidelines 2000) guidance, but this
WilS assessed as an 'outlier', so the data set as a \vhole \vas determined to be below the
US95 value.



The 1\\0 \\"Ier S;llll]Jles 11l'11 wcre l;Jkcn h~d 1\'bgnesium resulis of 63 and 68 mg/kg,
which \\'cre higherllwn Ihe \Vakr Surply (juicleline 1989 Ihreshold of 50 mg/kg.

The 11\1) waler s'lInples ,dso Iwd i\mmoni~ results of 0.6 and 0.7 mg/kg, which were
higher than tk Waler Supply Guilklinc 2000 Ihreshold of 0.5 mglkg.

The conclusion to be drawn from Ihe lcnchme lesling is th'll the potenti"l contaminants
i/1 Ihe Made Grou/1d deposits 0/1 this silt h;Jle only \'cry Jow waler-solubilily,

6.5 Croun,!I,aler

1vlonitoring of standpipes inslalled in eighteen of the twcnly eight bOl'cholcs has
recurded 'standing waler' at deplhs of between 1.2m and 7.5m below exisling ground
le\'el. In \'iew of the large \'ariation of ground levels across the site, e,pressing
ground",oler Incls in relOlion to Ihe depth belo", ground ma)' bc misleilding Jnd henee
consideration of groundwater Ie\'cls in tcnns of mAOD is \'ital.

The shallowest ground\l'ater was encountered in I3J-l12, lowards the north of the site a1

1.2m below the surface. When expressed in terms of mAOD Ihe ground\\3ICr levels
were lower towards the south of the site. A summary of the groundwater Ic\'cls in depth
below existing ground !e\'e]s and mAOD of the monitored boreholes is prol'ided in

Table 6.5 below.



Table 6.5 - Summar\' of Sh:dlo\\'cst Ground"';llcr Le\'els

Loeetion SIl'lllo\\'cst Reeding (mbgl) Sh31J0wesi Rending (1l1AOD)

13m dry to 2.78m belo\\' 7 I .85

l3H6 dry 10 5 ..151ll belo\\' 68.32

13118 dry to :!A.j 111 belo\V 6.1.82

f3H9 city [0 .jA5m belo\V 66.17

Blll:! 12 76.42

l3H16 dry (0 10.0m I below 6.j.9

BHl7 5.25 I 6789
131118 2.4 74.38

81119 .j 15 I 76.5

BmO G.!l I 67.75

8H2! 4.3 70.!6

l3H22 7.42 65.91

BH23 7.45 6620

BH24 dry to 5.00m I 69.37

81-125 3.12 71.77

BH26 -1 74 66.74

Bl-127 dry to 4.50m below 68.17

BI-l28 dry to 4.50m below 66.15

rnAOD - mC\I<.:sAbo\'~OrUIl:ltl\:c D3;UIl1.

6.6 Ground Gases

Ground gas monitoring has been undcl1nKen in eighteen slendpipes installed during the
in\'estigntion. lvloniloring has been lInder!2Ken on four oeensions to date, the results nre
included within Appendix G.

J\'klhnne has been recorded in eight of the installations, with a lllaximum eOllccntmtion
of 0.5% by \'olume recorded in BH27 on the third of the monitoring \'isits. BI-I27 is
within the soutllcrn licenced ere a, at n location not proposed at this stage for housing
development. The seven other installations \\"ith positive readings recorded methane
on I)' on the jirst visit at a ma"imulll concentration of 0.2% by volume, Jild ha\'e
recorded no met!J;me subsequentl)'. The other ten installations monitored did not record
any mcth;mc during the lnonitoring period.



,..

C3rbon dioxide was recorded in tweh'e of Ihe installations al slighil)' cle\'alcd
concenlrotions (Jbo\\~ 1.5% \'olume), The rnClxilllull1 measured carbon dioxide was
5,3% \'nlull1c wilhi[) 131-117 on Ihe third ll1oniloring visir. BH 17 is "'ithin the castern
part of the site eurrenll)' zoncd <1Sgreen helt.

ee\'el, of oxygen remained gener311y high 11l1d near to normal atmospheric
concentrations during the monitoring period, A drop in oxygen conccntrc,tion was
typically no led in ossoci<1tion with on increase in the carbon dioxide le\'e1, The oxygen
content \\'35 particul<1r])' depleted in Ihree of the holes in the southern licenced p3rt of
the site, wilh a Nil reoding recorded in Gf-l27 on the second monitoring visir.

Carbon Monoxide was recorded <1ta maximum level of 3 ppm (parts per million) in
BH2] on the first monitoring visit. The lewis of carbon monoxide detectcd ha\'e been
at consistently ]011' level during the monitoring period, and should have no influence on
the proposed development.

?'-io hydrogen sulphide was deleCied in any of the siandpipes on any of the monitoring
visi Is,

?'-ione of thc holes have recorded significant flow rates either out or in any of the
moniloring occasions, That \l'Ould be consistent with no aeti\'e generation of landfill
gases.



7.0 GENERAL

7. ] \Vhilst conli,lcnt in Ihe findings of our report we ;Ire unable {o gi\'e ;In assurance thatlhey
will be acccpted by other authoritics \\'ilhout question. We tbcrei'ore 3dvise tbat where
appropriate our report and associated malleI'S arc submillcd to appro\';ng bodies and
"pprov"1 obtained or sought bei'ore detailcd design, site works or other irrevocahle action

is emb,utcd upon.

7.2 The conclusions reached arc directly related to tlte infonnation available. Such
conclusions m;ll' change in the light of more dala or inform:l!ion becoming ;lvaiJilbJe. The
recomrnendmions contained in this repOJ1 do not constitute any form of spceificntion for

Ihe undertaking of the works required.

7.3 We Irust that this report fulfils your present requirements. but iftllerc is any maller, 3hout
which you require elaboration, do not hesitate to contact the undersigned

Simon WeatherJe\' BEn" FGS- ~ Colin Knipe 13Sc CEng COeol
Senior PartnerSenior Geotechnical Engineer
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:
?-;{'-' ----------------------'--~

!['" II
" I rl G I' ,_____ c I- - - -- ,-

:=-==c;c;======
i

r;r\\illldl,.:llU,''': k'::I1t:.lrl;,

:"':(1 F-1()UlIl!,\":II':r l'Il~(\1I11Icr,d- i 1'1:1111:,.;.\1d;llJ~'I~~;{'1l3ill 111:,1':._

S;':,l:: \ ::ii IC(1l1lr;ll"I(lr:

:?,~n~:,J~lt>:d& S,'ll~1,1,~d,--_~ --, _
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Physical L,boro(ory Tcst I{csulls



~ ! -CO~jTP......'v i: \r\lo;nb'::c:ll FOUlldrj'. ~. CLIENT Jol,nson Poole f. 13loomcr ~ftGJnCOP!));.)) House,

;\7 J ;J'.Jt"
New Ro"tJ, '"0'"'''>'''.'''-'-''''\'1'''''''

"j/

SIOllll)rjdQ~. Oel.'onsr,ile rl(ll!S~. E:tl:19~r,;l!i H.':-'1C!

f-;EF'· liS 150 IPAGf NO:- I oj "2 VVesl !\l,,J);lIld:; ~JVol <i~III-?1 r.Fh.1tl ~,-"..V:: ::'./T

D.\TE ReCEIVED:- :2 \.10,03 IDt\l'E ISSUED:. 11,11.(\3 OY(1 1PH. F'IK-:'·:; O'I~)J;:'4S95:~.:;. r-:,ix O~':"~2:,Se'G3:::,
S ..'.,!,IFU: DE f.':"llS II:.SI INOI::.X Pr\uIJI:R n.:::::, \..,.Ht:ivlrCAL - ."0 F'f,SSfU(3

DATE GS SIEVE SNvlPLE Dl::SCH.IP 1'10,-": REivIARi<$
DEPTH S"':'(,WlE V'I VA 'v'/~ I, "TOTAL .soluble 011 'L.U r 'O(.:G '0 SIZ.E

1"1' iYP~ 1!~1 SO. S0, i.aD o ,1~::

,'10 10 ~~ % " '0 oil V"lue ~·o " ". 10m lnlTT

1 O.4l)- G 2''.. 1'),(;3 16 I·:.ADE GROL!NO: UOJII< bro ...·m SII'2i".Ily

1.e·Om sill)' sligl1l1y gravelly SAND. Gr'l'.·c2ll.5
c1in!\(;r.

1 1.GO- B 2'1.10.03 " 13 rvil\OE GROUi·JD: Grey ~li9l1l1y ':I.J)'cy

220m gJavelly SAND. GJ£l';eJ js &iJJslon:;> ',,,,ith

oCC;;'SIQI1ZiIIJI;l5S

2 O.JO· 3 2,:. 1,),03 ·S.7 i'.1.l\DE GROUI-JD: D<lr'~ bro·."'11 sli;111i:1

0.001n silty sl1911111 gr.1vr:lly SAi'!O. Gr::h'el:",

clinker with occElsiotnl glCiSS Jnd brir.:k.

2 1.C"J· B ~4. 10.03 " " tvlADE GROUloJD: Browl1 Slit,' 51iSilll'1

1.~01ll 5Mdy GrMVEL. Gravel i:) 51<;9. clil11,cr

and occilsion<:llly cC·l1crCl'..':.

2 3.20- B 2<\.1003 135 238 IDS 131 57 IMI,DE GROUr.JO· D:;~k IJro\...'!~C:[~'/~~'

3.85111 S/IND wili1 oc.casion;:!1 r0~11s (111(1

rooll,;;[5 Clild firm clay pOCk,~l5.

2 <1.1.0- 8 2<1.10,03 }O 50fll19ht bro\'J:1/grcy 2nd C'.:-casi()I1<1II:i

II.GOm ligll\ grey sandy CLflY.

3 o 8D- B 24.10.03 31 71 27 I,; 06 Finn to ~:iff1i~1111lHowl1/orCll1ge <In::!

1.20rn occasionall:; light grey Cu.. Y.

4 1.0!)- B 24.10.03 3,1 Firm ornnge brovln ,:lnd oCC<1sicnally

1.30m Iighl'Jrey and dark gre)' CLAY.

S,Hllpl·2 ty~'e Tesl <J1J::;re'/Ii!\IOnS fcst met/lods - Unless Oll1t'rwIS~ ~t.:lI·~(.L

~

D Dj~IUlbed ,V I-llQI:;lure Contelll V..~/o US 1377:PAR 1'2:1 !:iYU:3 rel~1 SO. -OS 137i:PARTJ: 19~O.S.S pH V<lIII;:: GS 1:'177 Pi\Rl J: 1'JS'O.9 -i~B 01111<ci:;lurbed \'JL LlqlJld lorn'l VJ, OS 1J77:P/\RT2:' >190:<:.3/4." :;01,,1>1.,s 85 \ :ri"7,p!\ITT 3: 1'0'90.5 5

U Ul1t1i5(ll,ocd We Pi"sticlJlI1i( I,tV" l3S 1J77:Pi\RT2: r!!go:~.J f\(1llf(1v~d Slgf1<l(OlleS,- , -
S SrT Spill ~poon

"
Illdex property I' f.3S1J77.PN~T2: 1~90:S.4

i···.·.·.···

~ --"-

W GrOUT1dwal!)r L.O.I la5~ on ignition lOI as 1377:PARTJ: 1geo:,j .. -
onG Ot;l<lnic conien\ ORG OS 1377:PAI\TJ: 1t'£lO:J A..L.Pci1lce. l.:lbof:tlorj'direc:or I 1597········ .. '·l··

',/':':,-' ..
CI S%bi\'! Chloride CI BS1J77:PARTJ:l!:CJO:7.2/73 ,-. "'.; ),:->. '--:1.... ,c~t~ mar~.ed • ;lIe (101 U~:.AS J:;r:'N1Jlt:C.

C\Jllllons <ll\d Int~rDre,<!1I0ns 'He o'.l:~ld<:l H1C scope ot UKAS <lCCreoll<llicl1 ll1\7"S'", . T:lI:! rCPOJ1!'tJ ,.,SI/IIS le/rli,~ OIl(V ;0 Si:I11,')les 1t'r:e;'1eo.

F..H.lOIt:,(1!J.
'. ( \ :: = S(J{//IJ!:' m~ss J.71c!l2r ,')/.111 B$ :.777 t2r;::;:'!,,71el1.\<TI:l5 fi::5~ rctJn..-; s!l~(ll1o( t'i! r::.nroduc':!d e,a;~pl in full t~'I~h(;1I1(Wl,'ieO ~Dpro\'<ll f;y (lIe la/j-j(iJlury. lilboralolY m,1n,)-,J<?r .......... : ... '" .. :J .......

.-<,.- •... ,_. -.., ......



COiHR.-I ..". CLIENT Johnson Poole E. IJ;ClQI11~:r

Copw,a:1 Hall;!:?,

Ne'.-·; ROiild.

SIQlJ(!)ficl~~:::,

I'P,-,\..:sc tl~)- ~ :i .;

G..'.ltIS~,lJEO- 1111-,-
---;.-'-i,-;?T,:;-~;~T';C;--T~--;J;~~-··r--·-·;:~!5c.7Pi ~D1TEf-.~1C:;------- ._--

'~I';:: !,:l i"1
.- ---·---;:H"2T:iic:zC

a.IOrn

5 220- S <" i!J.03 ::1,\

2.5011\

~j l.~o· 8 2,1 1 iJ Co3 10
1.40111

G 3 G0- G 2<1. 10 oJ::' , 1

3,50m

0 \.50- B ::'1.1 0.03 5,0

1.7('111

13 0.70·
1,20:1\

2<l.10.03 t: 11

... ~:, "" 'II'

8S SIEVE
SIZE

- ~~- - : ,. ". ..' .' .. ~ , ,.. '

-

11 1,2G- 8 2'l.1 0.0:\ ?OO 54 ~<1 '0
1.50[n

12 1.00· B 2' 10.03 12
1./'01'..

1>:lill 50.

SOh,l,l" 5

,est metl'o{)s· UfliCr.s oll,Cr-JI,5e $1,llc0

BUlk C!'S:ulbCd

Undi"iut\:.2d
5PT ~~II:spoon

Gr(lunu wJier

'N k\ci~lur~"';onlcrll V/:,O GS13li':PJ\ln2,19so:J

'NL Liquitl Ilmr! V>J-:_ OS 1 3 71:P AR12:' 9!'lO:.1. 3/'1 <l L..:.....:.....:...-::..::.:.:..:.....:.....:...-;;;;;,C2~-;;:;:';:;;:;;;:;;-:----------j
\V? Pla~lic limit '!'Ip 6S1377:PAP.T2'19S0:5.3 I

!p 'nee:.: ;)rOperti' )p 95i.177 PAfH2: 19£10:5.4

1..0 I Loss on I.,nilbn LOI 5SiJ7i:PAR13: 19~O:4

ORC Or\jilnic COI~I~lll ORG US137i:Pi\f1T3:'~£'O.3
CI ::;OI\lI.JI~cnl'::fiu":! (I BSI377:Pi\f'.1'3:1990:i'.:I7.J

o
8

U

5

fM'.OE GROur>JO Green lJr')'.vn ,:.lay0r'
sri'Jhlfy sc;l1c:y GR.I\Vi:l Gr::l\J21 r:;
:l)\IU5Io1'1e '-'lfl:l O':;C,"!:;,ion;l .:;I'[l',.;·:r.

tN ....DE GROUND: O;llk IlfC·'....;1 ,.,:iI;I';ly
:;Itly 5119'111]' 9r~'.'e\ly SAl'lD Gr.:;'!::: I I:;

clin.l..:ef \',Ifill occasion;::l 51"9.

1,·1AOEGROur~O :)"rl-- 1';:":;:11 .3ii~:11::r'

Silly slj~hlly SIf<l~'2jJ]':::,;',i'-JD:3;,:;';;<11:;
clinker.

r.1AO( GRDUim: Q<1fk. t,rc'::n ,,!i~llii::

siily GRAVEL WI;ll 0cr."s\')1l0\1 cc,cblss
Cravel is elm},::f ~"JjlhoeCJSIC'Il.11 brle!:.

Cobble rS cl;nk~1

as Stili Iigllt orar1ge LJlo'sn and O(;C:lSi0n,;;lly

Ilgl)l grey sligllUy s"ndy CL.,\Y.

lrghl orv;;/n 51;g1111ysanel:: G8':Y[l,
Gra~'el is sll[s[one.

r,,·lAD[:' GROUND: Brown slig)~I\Y silt)'

Very SJndy GR':"'\.'EL. Gra~'ells sanCls1one.

-BS1:177:PART3 1!<9fl'SC. rl-lV"llIe b$I:i/7I'/I!<'i'3 1~'S>09
US 1377 .PM~l 3. 1,:,QO'5 :-.

I\ppr0v~o 51;l1li\10fh~S.·

II. L.P';';:lr"CC, L>ln~r:llor)' (jlrp.clcf ..

O:':lnicns iln:J IIl:erorCt;:l(ror1S tlfe outside! the :;copc Of U"'f\$ ilccredlt<ltlon

:f,lS r-::sr rf:i):)n sNa!: r;o! b'! f<?pr(lO'uceG' ,o2!'cep.' itr lUll w.-:IIO(l[ !:'u:le-II OJp,ot<NaJ II)' f!le !.1iJVr<llcrf.

•~
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Jol)No:~

r\ect=i\l~d:-
Test~d:-
Report -

L!51 SO
2-, 10.03

311 0.03
05 11.03

GROUND INVESTIGATION & PILING L1[\~ITED

COMPACTION TEST REPORT
Location: - VJolllIJW;2I! F Gundry.

Client:- Jollnson Poole (. Bloomer
Coplhclil-iollse, I,ow Road,
StoLirbridge. ~IVest rVlidlzmds. DY8 'I PH.

BH 22

Deptll:- 1.0,2.0,4.0'11

PClge 1 of 2

C<1I:1I"".: r.l:l~;

8.s1377,r'JlI:, 1~'i~I:::

CIi)Us:..' :: L

(:1,HISf. 8 2

S:1mnle ["llC,P312il:';,S:

SS 1377'P;1I1 i _1~,:~,~:

Optimum MoisllJre Contcnt

MJxilnllll1 D,y D~nsily:

t~Jtllri11 Moisture Content:

r..~ea SU!Ed ParljclG Densil:r

l\"1:.Jt~:ri<:1::- 7.00111111:

'·.1atcriJI::- 37.511lIn:

If lllJ1Eriai is c.ohesiv~ \:11:'11lJ;o~,(-n dO':m to pass si~ve si:'.e:

Type of COllljJ8c.\icn R<llllnlf::r:

12 %
1.7·1 I',~9/m)

16 %
2.57 MgJm]

23 %
20 ~/(l

20 mrn
2.5 ",9

Sample Oeo-,criptioll: [.,-"U...OE GROUt~D: Gra'~:11~!igh\ly silly slightly gr;we!ly

S;:.~JD v;iill cc.c8sicnal COlible:s. Gruvel is SandslGne

\,/ith occ;lsion;:..l ;;~h ancl r:linko:=r Cou81es <,Ire

:;"Jnds/·)nc.

f"'lIir!~riz~db}' E.Lc"Hing

"~;,t.uraloryt.,"c:na9~f

1 IG

;:;-1.72 ..
c
~
2:

o %., !\ir voids

._._~,

;',

13 20

.. -------- ._- - "'-"1

I

i C3

:
i

______"L -!

i ':
"i' ii, I..-------'-._,-'--i

o :3 10 12 14
f/loistllrc Contenl e/"

16

- ._----------- ---_._. - ._-_ ..- .__ .- ------_._------. ---'.,---.

222 6

Initial sample rn3SS < GS 1377 requirelli2nts
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GROUND INVESTIGA nON & PILING LIMITED
COMPACTION TEST REPORT

TP 21,20,26

Depth:- D.Oi·1.0m

Job No-

FecE;ivecJ

Te~ied:-
RepOrf>

21 ~003
31.10.03

C~" 11.03

Localion:- \Num!)well Foullf:lry.

Client:- Johnson Pool:=;c. GIOOITiU

Copthall House, New RO;:Ju.
S(Qur!)ridge, ll/es( Midlc::nds. DY,S 1PH

TEST h~r:THCI[)S.· OpLirmHn Moisture Contenl:

C<-HlIl';I,~il'Jl1~ t'/IaxilllLlIl1 Dry Densily:

G$13t7.Fi<I~~1C,C-·j Nzlturill Moisture Content:

CI<'l;S~ 2" Measured ParliclE: Densil:r
I ..iatelial:- 20.0111111:

P'dljcl~' 0(:-11:),).1" J.·;illcrj;:-d > ::'7_~)lrlJ)1

ri~:;1377P¥:2.E,9C' If 11121!·2ri;11 is cahesiv€ ill211 ~)lokcl1(Im'iIl to P;'lS~:~,jeve::;ize:

CI;11I0:;0 :) ? T ~'peof C0l11PilCIioil Rnll1lll,:r.

SJlllpfe De:;uiption: 1',,1ADl.:GROUUO: D,HI-; l!fov.'11 ::,Iigllily silly slightly

S"lllp:e PI,::-p".Jr;ii1c:1S: gf{lvelly SAf'JD, Gravel is clinker \','i:r, occasiClnill ~Sll

PClIJE 2012
11 ~'o

1.94 l'/ig/mJ

9.6 %
2.G3 klg/mJ

9 "/0
5%

20 mm

2.5 '9
Authorized by E.le'Jling

~{lLral0ry r~1<'.nBger

CI;lUS(' :.:.1

10 5 o 10 Air voids
"',"

1 ';;'.1

----.--·~··-l

I

I
[7~ ·····1-1

!.. I
I' !----- --. i-··-----~I:
I ..
I . I
, I
! i
! I
; I.,

.... _._--

c
o
L'o 1.9 '-.

•

1.83

313

;

___ ._._ ..~ .. , _." __ ,_;,J.. ~, G 8 10
r,'olslure COlltent %

2

Illi;i2.1 sample lli3SS < BS1377 r'2q~lircm8nts

15

1897



lEST I\~ETHODS:-

Sar;ipl~ f'rep<:trHion:

GS 1377 .P"rll: 19£'0.

Clause 7.9 e. 7.~.5

BH 22
GROUND INVESTIGATION & PILING LIMITED

TEST REPORT FOR PARTICLE SIZE DISTRIBUTION
Sit:::- '/Ij'olllb""'ell Foundry,
CliEnl:- Johnson Poole &. Slooni2r

C(lplh211 Huuse, Nev.' R02d,

S\otlrbrir.:l~J2, \:\l2St rv1id\cncs. DY3 1PH

10

1o <I-----'--~~_____'_~_-~--'--'--_'_.:.,--~-~___;.----'-.:.....:-'--~--'--'-.:.....:-'--~
0.001

.Job No'- LiS ·150

F-:;CCCiVEf):- 21 ·,0,0:;
Tested:- 23.1003
I~.:port· - 04. i'( .03

20

.so

70

g so
~
u~ La
ua.

30

Depth:- 1.0,2.0,4,0111

Poge 1 of 2
S'lInpk.: Dt::scliption: l\l!~DE GIlOUhlD: 810',;11 slighlly silly ~,lighlly

glcwr:lly S/;UD \"Jflh O\~Cilsion,JI cGI.ibles.

(:'1::\,:[;1 is ~;~J1ds\Gnt \'Jilh or:casiolltil ash <llld

clinker. Ccbbl(:5 me ~<111dsloIH;.

:;,

, '

"

001 -,0 10001000.1 P'Hticll1 size.
L-----------------~-----__:____:____:____:____:____:__:_:_:_=====:c__:.c: .._c:_=_.=___=_:::__::_=_=_=_=_=:::__=_::'__~

:"~j,::\,€Si~e ',I. 5,.:;\,£: s;~':: ':',

m:n ~;".!:;.iI1Q n-,m P.;ssing

3.35 69 % CI<Jy t. Silt 2
150 100 2 68 (/e Sand 65
125 100 1.18 66 % Gr<:!Vf::l 19
9O 100 0.6 61 % Cobbles 13
75 89 0.3 23
63 87 0.15 G

375 80 0063 2
20 77
10 73

G.3 71



.Job Ho:- U51S0
I::: e::Qived. - :! 1 10.03

TesterJ:~ 28.10.03

Re~orl- 0411 03

GROUND INVESTIGATION & PILING LIMITED

TEST REPORT FOR PARTICLE SIZE DISTRIBUTION

Page 2 of 2

Oelllh:-

GH 21,20,26

Site> V'Jombv,lcll FouncJry.

Clienl:- Johnson Poole G RIQOIl,er
COp:llclll House, Nev/ ROed,
Stourbridge, VVesl rv1idlamis. DY8 1PH.

0.0+1.0111

lE8l r.ll~TH(jDS- TEST t,·1ETI-tOOS:-

F',1ll cl", Sl::::'~U ~.l'I:"II:IOIl:-

In 1.:.:,' (1,,11:2 1':·90

Soillpte Dc:scriplicn: 1·..1AOl: GROUND: fJ.1fL lJfOWIl sliqllily silly

~lliJhlly 91~r"clly S!<.l-..![).GILi'.'el is clinker \'/ilh

Q(:cZ!sioll~11 osl1 GI~c1::,rll',cJstone.

S;linp1c (1(c:par2Iion:

S~{linl<:;n;;;IIOIl"

GS1277:Pr.d 1.1990'

CI;Ju$c 7 9.& 7.4,5

100

~ 50
~
c~
~ 40
c-

:0

20

10

, .

, :: ,.

0.01 10 100 lQC'O01 P"rticl·~ size.

I
I
1 ,-, .'{
L . -

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

llllll P'I"SIII;)

~I"';E: s'~'? '/,

'nln r<Js~in'J

3,35 78 nA, Clay 8. Sill 2
2 73 % Sal1d 71

1.'18 69 % Gravf;l 27
0.6 Gl; % Cobbles 0
03 35
0.15 7

0,063 2

<> -

AI50 100
125 100
90 -,00
75 100

63 100
375 95

:10 91
10 88
63 84
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ATTERBERG L11\1 E PL_OT

60
@ 0=~ @ @

~
50 V~ /
40 --

/'
~

~

~~
- 30 O---c(L ;/
x /'" 20D / ,.'0
>., /.-
u 10~ I V
"

~---
0

@ @ 8 8 @(L

0
0 10 20 30 40 50 60 70 80 90 lCO 110

Liquid Limit - LL (%)

8H/TP hlo. depth (m) LL PL ~,orkS

0 8H03 @ 080-1.20 71 I 27 44

0 8Hl1 © 120-150 54 ",,- 3DL,

./ EEl 8H02 @ 320-3,85 239 108 13', PSEUDO PEAT
LOSS ON IGNiTION 51 %
PLOTS OFF THE A80VE SCALE

(ngineer I (lite,: HILL ({. Sf,l,ITH liile

J, ~"I~ I~~ 0 ~~~t- ~J HOLDINGS PLC.
"ATTF.R8ERG 1I1i.IT A - LINE."

.;;_.~ Chtc\..~d Project V;OI.:8W[Ll FOUI·lDRY,l:0 0 j,~ E "- '~"""'''''i] VI"O~,~G\,','ELL
~~r,~~~~$.~r;~\~~w:D}.;S:JLTJ.J·ns r.:.'I'l§,~..:s·Ii~~~'··

t.rrrcl'cd Dote Sc()~e DrO'"i:oq
1t,jOI/0'; I,. r.s !,PPEHDIX E

o C~;oT';.)·,1 R"...--d



APPENDIX F

Cont,"ninat;OI1 Arwl)'sis Test Resulls and Stalislic,,1 Analysis
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APPENDIX G

Gas aile! Groundw:ller Monitoring Results



CJ;cnl

JPt\
GA 21)00
Dip",!<11j1

Roll'IUrlCP':

S"'~C( tic 1 u{ r,

10' I 2.'0:1· ~r--:71-;L":~'

USO"l

/--1---1

SlIllIlll;IIV Sr.pf'1 Forb""lll!','

1.IO/II!I'1I,n(lf"O)"cl'

O(;H(:HOl,(o 1-10 1 f S I ",11 :)f<JJ (1"'1 1,'''~\

CH1 ':'" LEI.
CH,; ~~Vl)L

o lJ \.2

02 ',. '"
"3

H'<S rr>~.,\

COPf'r,1

GOf'!:~IOl~ F'H~5SUr~( (,,,In
o

01

:.'0

"u
-0 :.'3

C' "o
o

",r,TEf, LE\iEL ('1,1>01)

"vFnAGI: F\ O'/J 1,1lor)

TF..{.IP"R"'lur~E·C orV(;l:!

A Tr.105PHU~IC F"'PE:'i5URE (flllH

1 P:Sl -1
Cf'·1 .'., lEL I

G

..:o~"'"
0:.' "I,

HiD I
nl.,,

o
;:u 1

':01>r>1_,\

tlOREHOLE f"'n.r:;:SSURE.(IILL')

TEI.lrE!~~,TLII<E·C ",,('!,(

I
I
I

"o
·0 J 7

19 2 I I.U

100J

,,1,1

"-,,,

,,1.<

,'I.)

W,\TE,f<. L::Vf".ln'l"JI'

A'/[;Ri\I;r: ~LO''''' 1111\1)

!\T!.lOSPhERj: ;::;;ESSL'i,~ /lnt))I
TEST

Ct-l \ "/u I~El ,

lIry,
1lJ1 J

o
0,
:I.ll

15 G

')/.1
,hy
o

10;:1

17,(

o,
c' J
nl.'

a
1013

.,
10D3

\(11 I;'IQ]

"CH,j '}~ VOL

27f'J),'()-I

"
-I

a

o

U

21C02 %

U

3G

°a
'00

o, ,CO PPt,,\

oonEHCl[ f"'r;CS£UI"lE 11118)

TE;.;PEn;,TUr..= ·C in)!)u)
w:,rE.~ LGvE::L j'"bglj

'\\ifR,\GE FLO,v (1(1'<)

p, T~,10SPH~nICPRESSURE lml1)

'"

--~~-I



tlOHEHUL!:. NC) 1C:.~T

CH.\ ":. Lf:"

I 1~il[)IU:J ();,11 Io'UJ

Cfl.1 ~'" vOL

11)1 I (.'U)
-

, 2 (to 1-'(1')
-

('

eCl2 ''''.
0'

L\:~

--- I

"
II

- I'

02 'I,!"

) "1

,1t;t

9

26 "
l-

I G r,

L\,'"

W.!S f'Pl.l
'"

(I

i- I
-

cur"rt
0

"I" 209

ROI.::EHOlE PRE;C'"

"0

11':1

1 _ _~f?E {mill "
"

~

f:!.IPERt..l UI~~ • ,

,0 GG
Ll.';'

,,,,' __ C O/1lo\.,l

-OJll

0

,")\ T t..1< L;:V::L ("'[Hill

Ill:!

,,:,'1

1\.'(1

0

I\\,ER. ..\G= Fl!"r, ~

de;

n!a nl'l

AT/I.\QSPH:: ~,I<III'I)

<Ie;

I -I
e<':)'?,;"U~[ I!O

-U.l
"!"

I

_RIC rfir::':,)uRF. «"ill

0

1,1.1

I(:,T

1IJ::'1

111(\ 0

ll' 1J

Cf 11 ''', LE.I..

1~1'.J/l':J I
lllll) ~.HU

C!1,1 % \'u~ I
,I;,: 1 '/~)J 11)1\ DU.I

-F'

I

V

~ 71(1\,1).1

";0:",:,

I
V

I -

-I I 0

'Iron<leu

-

0

I

12

0;,0 .'.

n]

-I
I " =$=

f12S Pf,'/A
i '0 ,

co rr~,1

, 170

1- a-I 0
F=~

OC_8EHOLE. f'rH:Sc

0

,_ _ .:llln,r= (f"'J)

J

,t:.'.1P::R.A TUP.E 'C "'.'DC,I·

"-1 JJ

,,",'ATr:R LF - I
"';1 =:3

. Vt· L (IIlI,r),)

I1lil ula

r,vERI -,GE rL:W, 1:11,,)

, -,

I -

80Fl.EI ~OLE ~K:

A1I.IQSFr'Ei1IC PRES"

111<1 --j I
~ JR.E ("'l,)

0 I -,

TC.Sf

II) I) I

- CH,! ~~ LEl

I rJII UJIJJ (J~, I \ rlL)

1'YI) \)~\L

I

Cli-\ ~~ VOL

<I

I llJll21ID

-0 I
:UiIl'lllJcI

===1
I

CO~ '~',
0

" 1== I I-
I

0 "
~' 'J

"

I

1G
U2 ':'"

:.'9
0

-
\7 G

,.,
~- =F §g

H~S rPt,I

1 G,"

:.',f,

e CO P('I.I

0

12 '"
Il

ORE/IOLE Pr<E SS

U

0

I t:::,jfJE:.1I " UnE (llIb)
"

0

. ....luH.E'r'

-11"'!,'

Q

I
-

'N(.TER;:<= ~11(",1

-0 '11 I
I,

I

l ~ V,. l (11lt;'.JIJ

nUl

"ia

1-

nr8

,

A\'ERA~r.: F

(Jr';

nln

"1' .....'.:. LUIl'/ (1."Iv)

(f",'
-j

,v;> .l---=i~" ,.'OSPIIER

0

1\/11

Ie I"'nt:SSL~

0

Ill;,

_ (~~'IJ) 1(1;'<1

"
\01:)

I

l11IJJ G", -- , - --



~OR[IIOl(~IO rf5 r
\;11-) .,. L(L

17,'1

co

1 'i ·1 I 11

"

o
o 1)"1

"

"n
1'-';\

'J

u
u17

C02 ",:,

co PPI..,

o
u

18

0:."".

CO r>P~.1

,
1{)(1)

"
111,\

u

u

lU03

II~ 5 P;'I:

If:S1

'11."\

Co

1111 J

u

'"
"J

2 r,

C.

OSII IIU)

°ell·l -'.lEl

o

o
J

;,orJ

~ -I

"\013

oj

0,7

"
_lJ I

u-,

1013

u

0;:%

",co:' ',"

'19

"

--I---Ir:--t---~;r-'-'--r---I

(0 Pf'/-.l

rE r,j~'cnA TUP-f:. ·C IlifOll!

wr,il;R LEV:;!. {OI'!IU1)

AVERl\GE FLO'!"lllllI)

A1MOSPHF:RIC pr.!::~~Uf\<:: (n,bl

11 II

_,I! "

iJ I
1("1~,1 I

u

11),1

°
111."\

,l.'il



- -- - -~ - ~~-- -_.-. ~-~ -- ~~ .~-- - ----·-1-- - ~~

~-

flO?'5110lF. ~O. TF..'3T 1:'/JlrllJ O:i!l 1/1\.1 , [lll.'J!l.l :.!ffllll'j,\

CII.! ":. LEL 0 " 0 0

C11·1 .,. '.'OL " " " 0
:::02 ':';' UJ " G

I I " -----
02 ',~

~
11\ t\ 1/\ 1 F) '1

20 HiS I'I-'t,\ 0 " " u I
CO prrd U ., 0 "00(.1[1101.[ rr.t:S:Jur<E In,I)1 l! o:~ OM ,I!" "lEr,\p~llr,TlIRf::'C In/Out "I,. 11,<1 1',':1

----
1'/<1

WATE"~ LEvEL ('llU'JiJ r, l:'i (i 11 ",'" (It"

!\If:::r"fI(,~ Fl.O','.' (111,11 -n 1 -01 " "
-

A-II,\OSP~IEI'.IC. P'<E SSUP.'" (Ll1ll) t02t, I(JI:"\ 11Hf1 ~~\2
- ~-

j I I I -- --- -~ -- -I I --I
I l~-[\OI'EHOLE ~>!O Tl:S' I ~111);CJ U:i/~ IillJ 1l1;,2IlJ:I ;: ,'i() r:IJ~

CII.! OJ,, LEL 2 0 IJ 1 "CIH ";, 'veL 0' T " t 0 1
.,

I
:"'\.}.' "I" 21 I , . I J ?

, : 'j

02% " I ~rl 1 I 1,1 J It) '\ II

!2-1 ~I?S Pf'1.I " I " " I 0
I

,
co Pi-'bI ,

I
u I

, I 0

IOOR[hOLl: :o«[s:;ur.:[ ("'1» 017 O:,U I '11:' I I' i ~ IIlE'.I"EI1I\Tun.E·C ",I~"t ".1,'1 I (11,1 I nJ:' n!;]

Vh\T:::n l~Vt:;" In'0')11 " " T rim Ill" F I I
I'VE."lAG<.: FtQ"V i1ll,,)

I
n l' , IJ

)
I

/In,JD5;''',FRIC 0:1rssyr,E ImJ') 1(l}'l 11J1.1 10UJ ~!17 I
I f1~)r'lEH:)L~ IH) 'c:';~ I 1r,11 (JI'J.I U';/l ll(l] \O/lllfn 7.7.'1) 1/\1.1 1

~
I

I
~

I -\
I :;1,.1 "I, t.f.L 1 U 0 n
I I I

,
CJJ.J% VUl (;,1 0 V " II I

f
I

CO;J ~I" , I I :!.l! 1 !l

~~

02 ',:, 17\) 170 '" 17 Ii I
22 H;JS "P~.I U D n '>

co fOPr.l U 0 c' n

SOIl:;:1 IOLE rrlr:ssutl[ ('nuJ {J :.!".' ·0 1(\ 111i1 .,
TEt,IPE:R t., TlfP.E ·C ''''old I1lJ 11)1'. 1\1:-. p,', I

VVIII Ell: LE\'~l (lld)iJl) 7 .12 75:1 nl:j "'."1 I
I\VERAGE rlO'/.' (III") IJ IJ :I

" I -I
t,n,lOSPf-lE i"',I(; PRE"SSU~E (Ill:;) 1 ()2'\ WI:I 1 on.") ~Il\2 ! -I

- _.- -- - - ._. - -- "-,. ._-- ~-



I -I F==
-- - I

.-_.

rJOi,OIOLE 1,0 T!;S"1 1[/1 11.J;fJ 1 I ():I!lli1).l 10/)210J ;;7/I)I![I')

CII'\ ",:. LEL " 0 0 1""~"e~'AJI" I i
0:,1'\ ",'0 vQt. a 0 '. I

l..: ll! .:-~ 0 " :J:l

O:>'Y. 20 20 1 ~) B

23 1125 r-pJ.l " 0 0
co ['>'I-,J " 0 "

oaf,EHOLE f"RES5Uf<.E I."'ll) '" .(j;: , I
I1~Ul-'EI·~.""I LlI~~ 'C L".'<"J( 1l1.1 ,,1<1 'L'iI

W:,l ER lEVEL :n,tJi;l .. 7 .I~

,\v;::r;/,GE: r"lO,,',' (I!lor) -Cl:! o , " I
A 1 f.lOSPI ,!:r.:IC PI\(; SSLJr\E (,,,l ..1 1()2~ 101:1 IOf)] :)/12 I

~- -1'T' r [ F - I

I
U

f-150f,Erll)LE ~,c :[;Sr O~JII J:O:\ ~0112/lJJ 21.'0111.'.1

CH'l ~."L::L 0 0 0 Iell'l ~'.VCl 0 0 "co;:':" , 0 " "I ~\ 00

I
I I

c:: c/o I 1:0 111,(; '" \'1 7

I~-
24

H::5 Pf'tJ 0 0 0 I
I co P?I.I " 0 2 ,

~ I i

I DOPi:f1U,-E :::>r'E:.SSUIH: Irllh' 0 ·u OG 111<' ,
I T E!df-'l;:f1 ,\ r .Jf.!" 'C "'iP,1I 11/,1 ,\1" 11/" ,,1,1 ---- ---
i <Nt,TEi( l ,,"':Fl ('''~'GI) I ,j'y (if I' "Ii' "',l

!I'v EI'!';GE FLGVv 1\'1") OL '" I " " I1,l't.IOSf1>IE'P,IC PRESSL,I1E (,,,!>I 102.\ 1U 1) lUU] ~11\2 I I

1
I

..-- - - -

I
- - F13();'{~HOlE 1'10 ! E S f 1':;11\llll:1 i.!;J/l110J 10/12.'0] 27;0110':

CH·l % lEl , 0 0 (lO"dl',J

CH·l ~'. VOL o. , 0 0
C02 "I, , 7 , J 2.1

02 ~',. 'OJ 17,7 12 ~

25 I-l?S pO!>1 0 0 0
co PP!,I 0 0 ,

BOREllOlE PRESSl,I1E (Inl;) [] 7 0[1/

r"I"p;::Ri\lU~r:·C 1I11uu~ lI!n II!~ '1/;'1

WA.TER LEV"L (nl!l'Jl) J , J 12

;"V(f',/\GE rLO,o, (1/IlI) () 2 " ,
;\ n,I05PI·n:::n.IC rR;:::lSURC {mill 1(1201 lOl:J lDO,l ~Ifl~



26

27

28

I

T~51

(.1 I·: "A. l rL

Cl-I.~ ,'" VOL
(_U~ "i,

O~no',.

H2S P?u

eM.1 ".'"lEl
CII.I ", \'0:"

l..L'''' .

I 4

"11]2·1

~~I;Ul

"

I
-\

I

co~'"',
02 "/"

I ~"10/1l:)

"o
2,1)

5 ,

u

".(1'H

o
u

oJ OJ

O'y
IU

102~

1':"IOIU:),
() 2

C.:!

OJ

,
"

.! 1

u
u

o ,

+

nil!

U 1:.1 I
o

10131
(J:".'1.,1~

, I,

~
i "

""
U2

10 t 1

o

, ,
U

I'

o 2·r

",
,"
"'1UI)

11.';j

"l'r/\ll/lJ<\

"
;---_-,.*-, .r- I-I 1___ I

-'i- __ I'=--=-~_I
-I

";-0 I

1') 1

u
o
o

"
Hill)

1 WI ::':U)

10

"
91l;:

2710 I'll'1

C'
f)', o J

'"U2

02

U
2

"

nil)

r.I~.

,,:,;,
1003

lCI12:0}

Cj[12

271[)1/1).1, "o
] ,

,
,

;: r,

o
) ;:

')

I
"'"

111;1,
1(lIJJ

I
I

-

.

-L, "

., .

1- I

I



APP,"NDIX [-[

,"nvirochcck Repe>rl
Referenced 36993 o"d doted Ii" October 20(J J



~:~."I-·.·,.,,....,'.,

Envirocheck Report Oil
'~V:lIn!>.v211FO:.Jr,dry Ud
Hou~h L3n~
I,.\'ombw:-H
S;;,u\sl"'1
Scuth'r'orf;5:-.Ire
SI-3 Ql T

Natiol1ai Grid Reference
4 3;:'063, ~CL3;:5

Prepared For:

Your Reference

Prepared By

[-.-;,!, ••-r ;.,($;:':": v '~',,' I.'.f)

\ I..~I,J",~d,Inf, 0': tl.,~l'lil (;rr,"!, '., r, i. <'



Contents

Summery

Deta:ls

Useful Contacts

BGS Borehole Order Form

Jn~roduct:on

jhe E nVHonmC.'l1 Act 1995 h~s rr.iIce ~I:'e s~n~I;;~lly ;a-h:y I~~U(> ~s :h(- I~>g:sb:'(.n ~.JyS ':;$ m"Jc.h ~1t.~n;:c.f1 :0 th.~ p:Jlh·,·.'2j'S ~y wr'IC~ cor,,:;min~tjon cc',uld £pre.:;c.
211d to :he vuln"r~ble :':;I!;;"'ts of ccnt.Jr.lIn"'icn,;:'S Jl Ce·.:::.lc tne pot",r,tl",1 ~<';lJrc(:s 0; c.:::.r;!;:.mlr).JliGn. Fa: '1".is1('''£0(1, Lilr,drn;,I~:~ Site SGn:i!I~lty D::,!a Sh-:-et places
S;f(!~1 -:m ph;': StS C."l~l:;iu:ory c.31.:;pr'Jl,lldcc by ihe En' ..ircr.::'('.-11 ;'£E-ney 2nC lhc ':;.::::('I::.h Er)\'lr~n;ncnt rrv1ec.l;Qn Asellci. it ;,!!SQInc::)fpc.r;:.r~ c;:;:..:Jfrom EnsiJ~~
1'l.JlwE- (.:,nd the ~.;:c:!ish ;:];;c W,"ish eqlli ...ol·~n:::'i, tho: En';lrOllnlc:;! ;"';0nc"j (i:l,'lC Ih," Scor;.s~ <'>Cjclv...d"'nt; .::.nd Lo::nl Aut!lOrlt;es: 31,d h'fhl~r,ls hidro9·~l)la;;I~1
f;::atuIQ'$ reqlJilcc! by env;ronn-.eni;:t1ilnd gEol,"chnls.;1CQr.s'JI:;jr.I~ Tn .. C:;:.2 ::;h"c'l i~p1od"cC'c by i:;L'':-f)'mg !tle k,genc' C~:<1i:;25<:':0 iCOOm frc;f;",the srt~ ,::olygDn
pfow:Jed by !he chen:

1:'1,he ~r::~c!":ed ~<:I;l~:o",,;:t :h", N,,:ict,21 Gn,~ F:~,f,~r·~nr:-('~ (t·:G.qsj ar~ r·."~'ndi"!~ tc ::-,'; n, ol:(·"l 1':'In in :lr.r;:;lc:r,cc '.-Ji~h Lnrlcm~lk'~ :.;rc,::r;',,,,;):~wi:h " n\J,"l •.:~or DiJ:<l
Su!="piit-r:;

Copyright Helice

.g L~ndrr.ark Infc.rfO\21lonGrol:p L;:ni:a-: :::')01 1he Ccr;:yrl;:ll -:':1::,E i.'1frmTo:::nicnz,r1 :2~a end i:s 10r',"):I! as c:or.t:JIn·"d In ,h;~ E;"Jir::,c.'1o:-cl<;"· R'2::"ort CF.e;::ort·) :5 :lle
;:rc.p-:lrty of Lnndm2n: infcrma:ion Grcup !-imil"'c (Land;-n~rl\·) .;:me $81';-rol :Jthcr [:12 rr:)vl~"""'-S. Inc!u::i1ng (bl.~ ,101 hlllr:ed Ie.) Cr:l,"anC2 .sUn''?y. Sri::sh GedQ~;car
;::·v....Jey, tho"]; E,nvlronmcnt ,~£cncy and :'n,;:ll5h t'c;[·.)rE- ,h(' P.'o;:·;;;li is suopli,:,~ t:r,d~~ l2ndln2r!<s icnn'.> CIne CQn=iriofls ~scr:rl-::d b~' th;; C;';~lcner, Thi? C()p~ligil[,
d'!~i~n ri£jhb :::md an"j other ir,iel.l(:c::ua{ p<;h:S. shall I.-::m:::.;n ::<(: ~:::clc'.>l\·1'?;::fO~£rty Corl.:::!(Y~<:i:.rk ~nd o'er olh~( 02[<: iWJ\:iders. v.':\C5.e CO;::l'1rl;r,t rn;;:~:\;:;l h;;s bH~n
inCJudec;n this Rercrt

i'r'i.-;I'';' 1-"<· ....11:'11: \' ,: 1','.'I).::j

.-\ !.,'Il':r.l~'l.: l"f,'r;n.1fi'·1l (;"'11:' ,L\.\"C::



Surnmarj

50m 250m 500m. 1000'ni

"
~

YeS
~

§.

1

1

1

SOm 2So"ni 'SOOm iOOOm
1.

1.
- l

SOm 250m 5001il lOGOn,'

Age.n'cY &. Hy~rolog'ic31 .
Air Pollution Conlrol:: CAFe")
C1sch2rge Consents to ControllEd V..'2isrs
EnforcenlE:nt and Prohibilion t,Jotis!:'s
IntEgra::ed Polh.:tion CcntfO!S npC")
f',h~2res\ S\Jr,.,ce VJat'Cr Fc~\\Jr2'
PollutiDn IncicE.nis io C:Jntrc.(led \'V<:"~:';iS

Prosecutions r::Jcbng 10 AuihGris~d Pr(Jcess~s
ProsE:cution~; to Ccntrol:i:d Vv~ters
Red List Disch2rge ConsEnTs
R,ldio2clive Subst2nce Au1tl0riS2lions ("R:l/\")
KrIer OU2lity 0213
\1\I2'lE-f Abstlcctions
GrOUnevlClt,:;-r lJuln02rcbiliry
Drift D~P05ils
FII)\~<JIlnc'ic2tive Flood Plain
Tid21lndicarive Flood Plcin
SourcE Protection 20n'2.5

'~Vi5te
"3GS R2c~rc'ec Lcmdiilf ~r.es
lr:tr""gr6ted Pollution Control rE-(;istercd \'./,?5;"= Sites
Re--gis\cfed \V2S\~ Irens]::::1 Sites
Registered \"'/3s~e Treatment or OiSDC521Sit",s
Regi~tered L<JndiJfl·Sites .

H21.ardo·us,:S'U b:5 i<:!r1cc:s
CO~i,~,H'S:ltes
Exr)[osive Sites
NIHHS Sites
Pl2nning H:3.::ordGL:5 SL:bS;2f1Ce Cc,nSI:n~s
P~anning Ha;:c:rdou~ Subs;2nce t:nforCem~n[5

50in 250m SOOm 10QOm:~
-'-
1.
1

i
1
1

-SOm 25.0ri( ··500m.·~·. i o.q.O·/ll
:< 1. 1. i5

:< ;; 1
.2 § 1J

~ ~
1 ~ ~

y"
_.·.SDm ?SQm SOOm ~IOO~JI:n.,

1.

:G.e.oiq·gi23T,.,: .
BGS Bcreholl2$
BGS RE:ccrct5d Minercl Sites
SGS 1:625 OCO Suri2ce GE-cJc~y
Co~1 Mining Affected f...re2s
Sh&1I0'N Mining H2za:rcs
NatL:ral S'.-'bs~dE:nce}---l::=~rd
Radon Affected P.rea
Radon Plotection rVje~'5ur",s

'id0st'ri;3J La'nd Use,· .:..... '... , ,'. " ..... ,.. '.. '... -'
'....,:on1-::mporary Tr:::ce Dii€'C:OrY::ntr'j=s (of pc~si'bl~CO~tt2min"live .~~~)
rUEI Station Entries
Post 1995 PJcnni:lg ,c.;:Jpiic:ticns (of pcssit.le coni2rnincjjve use)
Potent:ally Contarr.ineuve U~cs (Pest Use)
Pottnti2ny Ccnlc.min3uve Uses {Hon-Vv':i.::r Rtl.11ec)
Pot~ntial~yCont2mina\i\'e \JS02S(V'J2~sr R==12,ed)
l'-Jec:rest OVerhG2d Transmission Lir,E-

se'~·s\t.iVe' L'a,rid ·U~,e·
.A.dopled Green B~lt
Unadapted Green Bf;lt
P..rE~S of Outstanc'ing N.::iur21 E:-:-2Uty
Er.'/ironm;::;;:t2I1y Sensitive / ..r<225
Forest P2rks
loc3-l N<::iure R-e.scrv.c'S
f"ic,ine l'-Jelule RE-SEr,l":;s
I'Jation21 ~h]~ure Rcser'v''2s
tJ2lion<:i1 Parks
t'h!uon81 Scenic f:.,r0E:S



- • ~ 2 :,£'

L I"\/I'ro"""' 'ti· '" , .... ,,-.. 'l.rI I I '':l, _. v:. ~...- l.~ ~ ;......:._ . ,. -...-", .~_,-'l:~ SL~rnma1j

Uitrde Sen:::ti\'~P..re2~
~!itral·~ V~ne-r?~le ZOI1:O.5
r,:t.JvlS;'.R Si:€s
Sites of '::;J5',j21 Sci::r,Lflc Intere~l ('SSS!")
Sp~sial ;'.rees oi Con5;:,r/ciion
.special Proltc:icn Areo-:s

'·l/2(f;f Abs~r;::cticns id:::nii(IEd, \,/he:;,€? cent:es ere :r,cre U',2n 1GOOmeters (Ll.'t !'2"=~ iho:n :2000 m~!'2rs) [lorn tll!'; ceni;€; or thE si;e'::'
?le2se r.:-:!ef ~o Cont2cts s8ctiCln of r.;;-~olt ;or ini,::..rm;j[ion on cal::;: curr==ncy.

?,;;..,i"C{ ('n: P)Ol' \' , r :-'.O.'{)

:\ J.;l :,J 1",lrk 11I(,;r:nJlj':11 G10t.p 5C1·:i<.::

.,



"<' " ~
~:5 ~is~ " Q" c

'" <;
u

" > .:i<3 .~
u )5 ~.,; ...::::' c -;;; " n.~ .~ "§. g E 0

<;
u~ " ,

-,;
'" ? .ti,

" c
~ c -g " .:: Vi ~::l

;; 0

'"
CJ ~U

:--.,"'
·ft 0 L-!(]

>-I: 0)~
0

,.,
" ,I

0
u' " ~ON

C

c, 0
c, •

"
.c

~~- i:io. . ,~C .,
I'

"
", ~:c:

0

~

0'
:';t: ,.m .0

(' ~
'0

'0
4J :z"'

en
r--

<J

.,....
"',,-'-:..........

, i !
l,,,.,-.J

,
">,'.

1_,-~'~~i~'
i-
I
I
I

!
!
I
!
i
i,
!

'.,.. n .
--- t <;0/

·:=~:·.o~9'---=-.1. :_-:::::-:-.::'-, -

.~.
",',' 8::>:

-/-.,-
/'/ --.

/:.
" ,,

,
"

.... -.~

•.... :'. -~":":-:,.-.:....:.-..•:~-.,-.;.-:::- .>

I. _ ,>
":.../- ..

-,

~
"U

<3
~o
U

..

I,-;:
.'J

"
::

I::: ~,
j I c::.l' iI:: ill ~"" ~,;~.

® :>;:1 :~:-
;i:

--

.'::.\
"\

"-"
"

"

.~.-,JI
---.' •• ,,1

. :._r

;;(;"~""':
:;.:

\J



It Envirocheck'"

APe

D31ed

~ro~~SSTy;:;~

~$.:ri?:io.'1

S::J:t:s

Ost2.l!s

.'j~~'sYj;:r;;t2d
b.j5~3nce
frain ~b'

",\:-~~~;i.?-~,~.
Dir-::,!:ii6ri.-

o

n:>~Gh''.'f!

5 Apr 1923

LDc;:;1 .:"UI:"lJ:i:y hir ?~,li1.r.;~Ji1 C(lr;t!ol

?G~'lFtlrn.);(,'~ br :he C):'::t.;:i::>,l d nnr,-f·,:rD:"S:;) -:",11r~J7l ~.Cl.~p

/.p;Jhwllo,") h,::" t,!;"f;:l au:h::u'I;<:>::; ;;n:j 3:-1",' :::>.~c'i;io~~ ~;:>::JI)' to !ll~

°PQ:3l0r

, Discharge Con5~nt b Controlled \"/at~rs

F-rO~:1Y Tj'fo~ I.hd rilf:T:in;

b.:.?l;on Low Fo1rrn,Of. C~;-:,,=lf;:)'R:::.~:'.r.:::t.~\11Grli::::~D, S::'l:.t.nYo;I:"I,i:e

/',(J:',~:i:.." North ;:<?5": R"'Ji::J:l ' C;1y;r::"ln1;;, ,L,;;-:l,'l':}'

Cul::hrT1~:lt .'-r,,;; O~iJrne

:::::;::;"2f9('; Rci'~IC""c~ C5:;:07

'=cr.-ni: Ver~i)n Nd: given

:::fi~~i'.'02G;:;~c t;o: ';Jiv.:!)

S:;:!:t.:s Ho: gi'..",n

F)5jli:J.~31 Ousli:)' LO(;::;~f;'~by sU;Jpli"r 1·:>w~.hi!l ',OJ In

3

O:SCh~igr.: Consr:nt to Controlled W2~ers
~3~ZIJ
<v! 190

s

Fr(l?~r:y Ty?~ PU:7l;Jin\l S:a:io;'l

LJ,::ali0n TI:l2k~rirj9~ L;:l;1(!?s 1~'.1~r.;;)yl::n::i J:"'lhf>f, S;::.ulhYori;:~,ir,;,

Alt.h;::.rity 1I':lr:h::~s: P.egbn - =-n,"I:O;"1r;'~n! A;;.·::n;:y
C~I::i1mQn: A;,::~ (l~3m<:,

D:3-:h<l'9r> r:•....rN·~,-.::;"e V\:';D::~27

Permit V8::;i':ln 1',10:givun

Efi,:::li\'e Os1':' No: :;li':8:",

IS,,:J0d HG~;Ji·.. ·:=n

RlV('l~~b:l 03:<' Not ;Ji ...~n

[}s::ha~gp. TI'~\'" S!(lnn ~~\',-39"ove:flo·.....d:~'::iM?~

D:::;;:;~:?[9~!::.nvilonm"n: Fr"':i!1wiJ1erStr':'<lmI2il'cr

l.'t:.~ ~iJ'::n

Lr·:;::lc':! by sCl.:-.pii",rjc \\~:hi:l i00 !To

F,,,';,g'l ;'"r.';.j;,,:: \' -; p·5.t1.{1

A L.JI,[b;.~f;: )llft'1i'1i:'lj"11r.:,,'u[' ,<;",'1';':-'::



C'~C07
G~::;Gr~

c;Cc:::~
C'~6'£:;-

Cv':"<:c;:,
co~::;r>

COr:lC~
CC:~~£7

SI!2:ji30

;:;':W"j ;';<1\ J::-:)\!Jl E' l:E'~: Jut.,:v SiJ:::;r~().,

;:;'.~r.::UJ'dUl:'; ,0 ~ .q ,;1'J , .... : ,:.r-l.n J<;::'FIJ':'Cu-1 2 Oll.:':Il;~'J<.'.\ ;0111\"1

I::..; C~';"'?C ..~ ..,) ~-:':J'-C'::; ;;.\q:ce'cc;J

<::PC;';''':';r,: ".,." P(·L· fL'G"',"'j 2111 .OJ '1S::! G l S ,,,cun I<CII;::;:s:6<'l:!

(E-5 ~ U:1j' (1:

01'2 S~:J 'Jdlj<;'jJ0l..

4;.r.;~ .\3iSo'.;.f/'C ·1,:'''''L~u..CI\'\ P·:;;:S ')111'\1:"'/1 ':'::;'-°H ;::;':>·::.:<:·V:

JC:~.'<,C:o
<.IJ101 "Icr~~su,;q:f:u(:) h.:c fl..1:! p~:.'c .... rl:! t.:J.V<.:t ';;;'4 ,Joq;;::;',lcd-;

iJ:JJ"-.('~ ;s.Jll~:;P.Ij £' 1..:;:"[;1J;;1I1o S<J:;mcs

~\!';~l:l <I.:w )0 I ..0; :':7' ";L,: ,,:,:;un ;O!;c.':s;C ..-,J :2 ::; "CIj2~!e.\ '-CU'VI

fo:; O~\iS::l s~ ..\} ';,,;:lJnc,; u,V';;C':JglC<:!
-)l/C;C,t:J;0 "'~,' pUt.' ewe:-)'! v'jl 1"1 ';fS;';: O~S Jii>r-L:n UCI)!?.J;S!C.Ja

,Lo..:-)Oi :!.:~L:J:.JC:I,H.J3 UC.I:Q:! .523 Lj~o.'J

fHS L'::S ·~j!'--l'S.''':o).. 4;1'0'5' ')":::ISNC!c ..~ ';;::';;';15 2.o!l!.r'l<>';')

U:;-1\J9 ;CN

U~.'l') ;':~1

L i,:'::;S(: ~

L&al :;,;;0 IZ

u;:"!O ;crl

J,·.\c.u~un . ~,;r)

,C ....',:'! ;o..:0L:.:UOI"\U'j . 1.C1Cr.-1.1;s~=y~0!l

,,~lkkJ"'C .1l.'J.·-J,J

.(;/.c·P"'Y

VSCi

.r.jJl~rG Z....CL.;.:-:::

1~.:.cI:LII ;c l4u;:;,...:S

.;'i",':, r-. /IF): J'o::!

,,;'j~J';:J;):: iL0:;I:tel

';F·~ ,L.'Z,:'IJlil

:~~';rll°-:::

,\,..'Jo...~n'l

UJ CC ~ !HU;./>\:1 ;;;I/CC"S ,(.:; P<'l~:Ol

:UuC': ....1 .'OlJl~'I- '2 AJoi>~I~':)

S'::;OlGHS

L£131 d.:·',; .'.::

F<-hl:l "Slj ell

.•..C'!J,,jN) w;olS . ;:cc:·\.JS \U:--;Illl'-> .~

,\..:IJ":"'_O",

oJ.\ i. .\; 'Ld'JJ,J ,



Envirocheck'

RSA
~ UJ"'"

~('i:"Jl ........,

A:lt~vrr'y

F-"':lllt P..':';-"1,",~:'f'

DalMj

,:.0: .:J:.'~'" 5 Ty~

[):!:'::':IP:',,:'"I

:;: ... :1.:':,

r-"::;'~1''''''1~1 0,-" 11~l'

RSA
'0 f~:l:O'?

1_0::;):,:1:"]

Authori:')'

P'2'IT;1.~ p,d.:'r~'1,
D::.I<0

?(;;>.~(>t;; 7rpe

:l-~::;:notr:;'1

S:a~L.';

PO:.,',:.,;:I D'd.ty

RS(.I,
11 I::::n,:,

LO::.3:,;j'

A: r:'I',rI:Y
i::'':.'~m''l P.<J!crc,1:.r:;

~J:':'-d

;:>I:':~::;S ~ Y;''?

t::L·:,:rl.c~lon

~~"":'.:~.
PvS::I~.'_l!0: J"'y

1.1'.d::r,_,;~ Mr>·..!:';". l.',.~I\'l'lc :>1'0~1. 1'.I,m'""'",-"I', =:'t,r.,,~,I' l' ~,::;t.t.h

Ylirl:si"l'''. S:"::, S ...J

r,C;::I7.;~:lCn uc,::ic' S'::J =:~;J..!o: t~. ~r''';::;'] ~fl:,.",'2 D'-rl~:)II",
;:;,j\:J<J:tr",:, ~0IJI:,~S (v.~; :=-~:"\5J:;:::j

.sIJbs\..Jn~I<l1~.1lI3:.Dtl Ie.. z. r(>~'~\~;):n:",un:.l"'r :~'(' !,-.:::" 1 (,r r.-'O'C·

mJ~t1, Sflllr~-~s Oth,?' lr ..ltl.~ l'a::(>1 I"',: '.>IJW;t"

I"":I:;WI';: "1o..:sp./J"-·hi/l,, ':;".:;:~, V.';:.r.;:;>.-.- /I E:,:->"!S!' )' S')U~,~
Yo..,,:;h)(~, 5;"3 or!)

N.:-r:~ c:~~?':'";'10'1 ~'''''il'c:'";\r.f'\: t,,;I"".::'"1'

;,S?i1
:?:J ;: ~~ ~ 0!0l:::

f::e?,s,;(:t'O!"llJ,";lo::~ ~·.O PoSI,;.)." :h~ 1...-, ':,:-1';: )n.1l:~";:' 17\.:;:;,1.,
~.::jl':,;l::.:i\'" ':.?"Jrc?';, (\.·,""s r.2, ....,::;J 2.3)

r:"no~ \'.Hi;::.::ln:o:; 1:-;,7.;.:.:,:;r. u',:kr \n~ ',-',::0- ' or ,.~,r,....,:'~.,'.'"
~'lUrC~o:h{!~tn:lr'." trJ::{:~k;', <,ou;:"1

l..'n\;noNl

1.~C'killcS:·~~~. f,t.';::t~Sl:::":' S:>lt.f) Yo 1- 5~\Je. 51'': Z:-U
Ncfi)1E~~ P.'~;l'~;"\' Lm'I'(>;";)N)' ;',T·n::y

A.Y4~:?S

l' ,''.Jf) 12;:7

1':(0";1"5:'-"';'0;' (j'1d·~r 510 RSt., Ie,; l:,e J;, .... pr":2 Bnd V5'? o~ /7I;>~iJc

?,::l6ma:::I}'~ S:;>UfC!.:S(":::S 25t.SO S:")

S(J~C:::<ln~~2)o.'i!na·iC)'l IC,~ r~-,;J;5';<!~;<J,1t;.-,;;~. L'1c ,.,.::'. 1=11 1 'J' ,,',-"<;:

r;;o:;;le 5::lll.'::C~C':.')'?I f1la,~ill";;:,?f l~!:~ :;;>:JI.::-e

AI.::!'lo'i::':l:';l". SU"N~·-~"':co t--)' " <,'.J:-S::y",t;,,' 0: n01 sub:r:J,'1li~1 \',l;";.Ji';:lf\

Au;C'r:.;)li.::-<l:I\, IC'.:-;,\::: \0 ~'~J:~\',"~,hlf) ,,:Ij;"'S~

l/,.:,j::es: t-':.>C:So?> I/,~ "'d,~:,!'''o-':'' \'.to-n~)·", .I~, Sf·,~l·::,;'::Y. S:l:l:h
y(,ri:,W,:>, ~,(3 f-i1J

F:o;:· ...lr::lIJI1 UnJ0r :~0/,c: I,,' \ 0~ ."10:"" rJ'Jt.I_~ ~c,U'::::; c;:,cr Ill;:.'1:;

,:.:~~t1':.:>1~,=,~!r~0

tF

Detai!s

<:~~z:n
4,230.1')

03;;:'<>
4~3'J3J

.:::2;$2')
4':':'0<1<)

L39S3~
.1a3").~C



l. _c:-
c':-:;c:o

ct-CSQl-
CZ:16D

(r;::><;:;';U:r2

~~.{ ~C'U~'h:;) t.:CI]~SdCL;:r,2 ;rJI ~;0..1,~ J.rl;..,J ~Jj:.,;~ <:eq UCI;I'::IJ-::C'f

<!'.:lJr.c-:. p,"1 J,,:CJI

t' '-' i! ii:>· •• O ';J':.r'C<;; "il'~'" ~ lit: -"4 J<J : .q::..." ~HI .;;·c.l.n "'.:'~r:'::~,:::vd

(i::> (..':;'fS~ '-"""J ,,~~J!I~Sv"':'::';Clp:::::!
<,!'C-,''':''' ~ <"<:.1p;1? ~IJ<,:"I .:0',; Xl':':::! O~S ; ..C-l.n ',:v!Je:r:;·C':>d

<.,;".\15,Gtl

!~-:::-:~s
A:-L'"5,, :l'.A.;J":C;1.~u:: • uc":S"'c i~~:;: L:;Jc,,'J

rl-'(? £LS' 'oJOIjS:lJv;.,

·""jl ..UrJ' ;~'!:S -'il!"i"':I';~:,1cH ;s')J:)F"\'j

':;')'Iv;)l~~ 10 !=r]:\c"eJ ,....,.~v UCI;C::::;O!.!i.l"I'j

JS..;,"1 UI "b.qs .<Jj <:'<:',1: ;I..;.vrt;::-)G~J-Jl

i" ~" :~ ~", .....s ; ,':21; ;'iSuJ .0 L JO~';t";2 Jl -; Ie l3 I,;DLn t:C!l(!;;~,G,:..i

(~~ [;9'/:::::: :L'......j 'iielJ~':t:"u
<"'I~:I?~',,";~;'J;' ,n p.';'" s'J'c.'-'~;".1.') ..~~~::; K'r:-I~nrJ'.lI':E.':!:IC,,~

n--:'2 US ·a1l\.':~:(jo)..

u;rc', .'.;j ,:;,'I'!"'<~ ,I ,.' ;1,)': 'II ;~,]ll:)11"'::'\': ·~;;~C!-< ;':;-J.-::;:0ti

.1.·:·.:\','1



~ En\/I·/'oc·hD:.cf.{'•.. ,' , ... C. \.J' J l "'"-

LO~_JIIQn

l.".klt1;;:Y

D~:al~

P,'~qJ,)r.i11011~1;!~·

t\'ater Abstr::Jc.ti.')n

0tJe~cllN

Lo-::::;lton

r,U:horltl'

:':.0<;11.1::/0,'1

:,0Jrc.e

:--M,lr (i1le

Yr,:r1f r;lle

~S'53.J? CIJ~t:: r~O:-j[,,~

~1~'JtI:f'Pevolr:";!

~0,7,]1(':;; tor sU;l~)I.e; 10 1',':'1:n IOJ m

l (1:';)[>0:1 D:::;.::r r;' ,~or ~I 0' I,.~,",~\~
:-'o~tl) ::'.:::t R-::;J'~:l :::',"WI.':J""lrr,,,,n:A?, r.;:-y

lJ(l:;)'!~lfl~>j CI).Tl~;~"1·':J'-'5

5ur.a::e

LJ:~I:~P.f,v')~:,·j

Lo:cted ~\' s~:,,"I,'J';o W:~t.l~',()) m

Source

D:lnf f.:l:e

Y,-,a-I:- r.l·e

\'\'nter Abst~action

2/? 1;0:'10':.7

~Jorth =a~~ ~.~i?n - E',nVlrJr.;7l"'1' i;;,,;-n::-y

:;~n~':;ll In..:..:;;::::;1

:~S1eu:,i::: met/I:':

Details

!4'J1S::J
:;::3e'j:l

:,.ajY(()

.4)liCD

~t.;~:'10
~)15J'J

1::05

2.:?7!iJSIO')9

~J:::.'1~::;::l~1R~?i:m .. ::n"IIQ'l-n:l! Ar;C'l::i'

G-o.;1i!:31 !'1'::l.ls:r;:;1

$U1bce

---------

11:<-rtr~I'>~'_ :,(,1-;':;

L"I' ('_t ·t·;;: "!"J

--------------

~3~$'J:J
4X'3::>J



,"
~::!·''':~Stl::Oil):h)!1".,\UJ'-'r'j :p~:l:r':"i ....

([:"1.",:.,1: .,: ,,~u;J.l 1~-r.F(U,!

---------------------------

$Ul.'!):;!):~;o.:!
~IS~'.·.\;e ·:;::;;mi.:;;'L;,) L:';:',.:"!J;S~Jun"U:j <.::N oiI::Jr.vS V:S~"i\

\JC ;'\I-:uu~vl CC,]'0 ~;.) 1Ii::lJSh~/\ 0:;;;: ;J~":tJi U;f'~~),=:'tl

,cK"G~J::$ NCC;:';['~ <-J!S

U()~C:'215;.':':'-'~':·11-'\~u.:E,/:U~L:JU(;J!~.U3·Ec,J~i !;~UIP!2 ":!~0'-!::\'';

CC~(:07
COLeS .. "

,,\\ZJ~PO','1

'i/l.J

O!..!t::J7
on:;£::>

.\:IIC~O jCucg:Sv:;j

'\;11;;'::0 .\.:Q~l..'nCE

,\Eul°;J8

~"le'~I' P'Ir'\CJ8

U'J!IC-.J°l

7

"'l!SL!O

c

'2::;L:1Ul:~'c UlnC$ ~L ;iC,';t.I$ WClj ;:'~~'!J;;G

a:;~/..\.n410 PO,'O;d

J!:'.:r. ·p.1l:;r.s-;~ (;.-:)'JC!'C:J~!.!:;:;<:P ,(lll:';C):)(;I:l., ::;~:?Ols.JctJI'i '''I;;,-:",.;;'':j3
~l.!'~:<;;,;<;-I:<:,\)"S'::;O J""V\~~ UQ ~.;;<;q::! ::;;:""'~u;:c;m pu~ ";Suppa,,,,, 1I:.';;:;U!l:J

r-aJc:<;:;J !oJ UC!:f:'J.!)cJCJ!l!eS - (n) :€!it:~ICd EL:!lP~JlL!~!H;C :i1!CS

<;;~f'!J 01 N.Ct: .:~;;::; I:t;~"lccns
L:! pue ~:::'!lC,~n3 ic:::ol ~O; ;Uc;;CC'.l:~ ~;l) ,(:lj1 'ucq::;l);:;'-:::;c )O! j::>;I!:.\

;0 ,>;;~;J:IJ~r,i:::~,6Je; Bu!::nf:c;c ;CI,Jt;tr.eq:I'J 'sj.!'::c":::.p P;,)\C~!IC5L:c::un
cu:;::nl:;')! ,(;!!!t:;£<Jl:J;;;d "lqt.~C'" !~<;t.:C!:c:..:..:.;q ;841C )0 ',{:jl!'~I!;)UlHld

"J:?tl:!:d q5!l; ;:: (J,\e~ ;cu or t.;:::!l;:,\ 's,;..r:CJ p'::'Jn:.::l:'~,\lll:'!lU;:llcd
,0 ;;':;J(1J,::('~;;q t:= 'J';,')uJ. - ('=tC;[':.>l!.:J:JC ,((~2::C,'\) ,;:,rJnbv JCU!~'j

UO!)C:::U!S-;:?J:)
p=.:::~e"Clc;::·9

<;':U!t;L:,,~ t.;~J\GS ~ l )<''-'qS WfJ~ Pdtl!l;)Q

lU·:'U:I.j::;I~ 'lUl U! .))~L:t.wS\3
<lCJCll:;<!J E"C:.',~'(:noJJt5 Cl ;e;ln~!I;UC~ o:::!oo.;;:·~.")lll WQJ; ,\IOY IEJ<lIC'l

·s:lJ:::.t';jod ,=S;~~!D "lcn'~~·:.;c 0\ ;JJ!\<il: 'lC1Ci 'l,\C'.I·I.O'il JO IC:uo:".!c!..!
,il"~":l <;!IU,)u:;~,'\;l:J J01'!./·\ ....~l1ll.::<.q 1<:0'\('1 ;!o:;. ;;,q: <'l[')I"'U0d 0\

"i'.-:t!ll..:<1 -)IC ,;;u<::nw:d ~:;!L.;".\ 'J! :;W:S· r";;t:;:·\,:!o' C'l!'P;::"l·'·\Ol;O '.>i!OS

'iJ<I,\!J 01 ,W)\] ;'$,X; ::U;"iccn<;
lil pq~S"'IJ";I1':; le:::;"l 1<:;IUT;.;odw! .~v:,.(.::;lil·uog.:(!':;::q(!' Jei "·;:;i.:'~.1

j'J ~,'::'IP:uCr1b' ::CICI E'X':f1!-=Cld ;cu t.1t:r:OI.1~''''''S\!SCC0P pv!lo:P!jCSL;O:lJn
C'~I?r.j:;' ..H ,\:.:1!~~;;11..!10d ;;tC;?uc ... ;o :;Ul:!\tUIJCj J"lI;O ;C '·(W902\1.:J;;r,

':JC~:!J'~ q6!1I ;: <;;';::4 leu cp 1.j=!W·\ '::j:\)j ~0;n\:::sl! ,'II':!IU::JICC
)0 ;1:'III,:e;) ;;,<.; t:;:::; ;-<;'::'4~· (';\'::~"'..lJJdJ ,\i(;(,:;J[;IV J~'~lItV 10l;!;'1

I.C!iC21J!<;:21:)

1t:::J!6clv~~



'. J "!,I

~>lJ;:,.:'rc,,1'·d21' ~!ol (",t.·en
[J":'.lr,(;"

\','.:;::;1(, :);)% un ~I:-"

J...lJ;i),,"'J~p~ V'.',~.l_:

((!'.:If Inf 01'1,~2.,S':'~

lion ~-~r'::>lJ;r.\(·:}' ~·:;r,1~'/)1 ~;;0'

Ll:::cncc !1r,!j'Jf
1,;j,J'€';~

~I:L'C3I,·~,·;r,. l.andiill

1,'.'::>If":"',um )f':J'}: r~,11'" Vc.')' :'r-.;:.I:(~lS.O)J:':>"''l~'''Y'~Jj

V,J.-::s!e Sllur.::(! /.)0 L.....C'w("l r~":"=;':l.'l or, sou':'" 0' \...~~t'-'
;:,C':;-,:,c:,..,'1~

P:~::~du:: 3r LI"n.:'O' NQ~Giv·:1'J

SU;)~"::;':L~ ~f \'JC~O :; : C J:..:.C;;
l,' <;>'I:::e

;'.'J~..,:..rl~,:,j\','a;.;':" D~:·~19,,"."1:JDIII'V"~7-( ;:rJ":"'!.',J::r (I '':'~S

r oun:;')' Sl~;
S)iie: Ck,k~1
Bro~..n J..5~?SlCl'> Sn","~">

Ind, rJor....---ja.: 'I.\'2S:~ ,'1::1lJ':lI'1(;

~~fra::o~, 3'" I;s

G~."1""31 FO:J:l':lf) D'J':n~

1.1.:!;1.\,~'.,:;:C' P!:'lTlI::,_·d By li.:N'c;,:,

KC'gist::-rcd L.:md~ill Site

\tVor"~"l::1 F::".n~:y lid

WC::?0 ~ 1,~:?1,10~S
1-10U';P L!'tn2, V'J(>J":"\b,..... ,II. 2.~,::,':SL~Y. S::>;}:!lYo,I.;-.hir". ~.~:. J' T

lic"''lc'? H:,j':i:-'
!loalC'::s

V~'~',!<: ;::'0'1::.('

R.<·"·:n-t't>n<

,:'>, ( :;<l·:-j =,y :",:<;n.:.e W:::':::?:, B 1<:,::?Me,==,-'l
s 1.),~'-:"':j--cL~r Ib, G'\'cn
,1-: ~"1('"

',,'" ~'",,:

o

o

I~·,.~"J~I:"':'~'. , ~I'.' (.,~.-,

Details

On Si:",



i'~'"'t,:.Jr,J! Ol..'iJl-,t,~

3~1I11dn~y Cudlty

v\.'il,:t" Ty:J.:-'i 0;] :,nl?
';l,lh~':~.,,=\\';>~t<:

Ir,:::1 IiDr' H;_~ V~..':.:~Ir,:::::.'jl.~~

2"f;il:'10:-y Grl~I·':.

(;('n::;il' rouwirl' D·;jw,

1.~_lr V\'.:<~:'?;:','f"'L:1[':) ='iy' I:~·;](".('

'_lq:::,h.J"y In G,lI-' '-~:):'"\~R:, > ~ ~ C"?' (

\'I':,~:~NOS

ll.:en..::c F..cf,:·r;:>nc,:o

licc~::c Mold'::!
I~o:::l" ::s

\I/O:') ~ 6J? (.'JC? S-; ';J

U:~_C<lr..-:l1S:J:I:O:l~c~-j'. Lr::I'~:·,~bI""". V...'? ........·.....?lI, :::~.J'l~~'_::V.
So..t..r. 'forl ,h,;,:-

L:.Lt.hr~:I)' =:li,n;~, :-.f"2· :::n"1'0'lmrITA],",n~" fJo":n =,,:' ~('~I::n

SI!': C.:!l~;:::Iry lan,jlJII

1,~;:X:lnurn brut ?.1t~ lJn:::lO::lJrt'Od

\'.'2' ..-::~ SOUf:"!:? \'.'il;;!e ::If:.>::U:· j·::~:-,:·,jll...: t'~i'":,,,"L:-e hF>!,::':'f
~e:1r:::iI-::>:'"\~

S;.;')·:-r: ......J-o,o ~i'
U':"n::-~

;::::;,<I~·:l.'1:'ilQI,;;)!I:y

3:"J~a~yQU<l;:~,'

Registered L:mdfill Site

L!;"'/.''1::C' J io)6·:;>;

AdG!l""~<;

$I;? C,:lIC-]:l:-f

l/,,'!'-irn.lfn Input 2al,:,

Vo,:·<;::,' .. SOJ,c,,"

P."'S~riC!IO'1S

}..:J;..rcl'-.lrnal~b_.:l;l)~ ~ro\'::;::j by S.I:t;>·I'~r

)h'!-;J;l:l:;:):Jr

\,,,IofTI:-w(:11 C;;Ir,al [. ; •.I-::O?'" ::',!;,~"1\.·lF,nt. V';o~l1~wcll. 5r,:-:I~S~:: y.

S:;lu!h YO'h,'w"

Prc=~:lo:.::j ::JyL':~'1'0 Ib: G;VCIl

;;'II""U'.-:j,;.j 3y /b: G".'<1:l
!...,c.:-n: ~

G:J7

Det2.i(~

<3?570
.;:;2€3G

~3'?3;O
4::r~')



ll:~nr<:' ~b!j·
~d::I<:'~.s

i\'~::;\eS:;);.Jr:e
r-eo;:ric!lr,ns

\'VC?O e :'5

i~,\ ~','0:.j·t')'~ 2:..;,:)' ~lc':"';':'l'

5 T t,

r:d,:o;:.. 4..,,~ . :. '.',..-n :r.: I" -I:)

L:m~nfl

D.:J:e 1 No" 1;11'

Pre:::-:-:J.. d ::Jy Lr:"'-':'" t;o: Gwen

.o..u~.:-c(·d~d~y 1;0: C.i,e,
ll:.en:.e

:::'x~rr::a·~' OI.oJi"j' t;:.~A~;J'o:;:bl~

V\'i:S:'; I)'J,",S o,~:'>lIe

I";:! N::lr,-io.:.: P(',:e~,~"Jlly CO'T'.:".J":I:ole

H')l:se t C'.l;~. !.Jt\!v:'!<'"i \"'il~le

lqt.:I',js I~ C;l;l:..lr,.o--~ C\/~r ~ICJ:'

Slur'"')' In C:;I"l:.'-~I"l-~~S0'.'"-1 ..-:! CJ~

IQ1

Details

·C'333J
·Dl~dJ

".. ,·,t:'" ,"J,' , -1': ('_::1

''. !.~''':I1..1rl. :1,;(:7l~~11'" ('.1.....;_"." I:::~

r~:: j,'



['(.Ikd lC;"l;;J~r

:-~"'~(":'ClI~!·l.":,·,

'0

BGS 30rchDIe

1 i

[Jrlli,~j LO:-Cl;;l!h

=:::,,'"'81:, N<:l:71~

RGS Bor;:>holc

('"l!I"j l"';"l~1h

~,(.:-:d.ol", ~;il~"!

:-jGS 30r2hol~

BGS 8orehol,:;:,

20 BG.3 Rekf~:l:'?

BGS Borehole

21

D;llk-:' l"";J:'l

S"Jr~!lG\::> N~rn(!

6GS Sorchal':?

3C;S 8orehol'::

~:::.... II·~j L<J"l;;I:-:

f,~,,"'l01"."' !';2rTl;?

,"':: I~:.r-.::rt:". ,,,:J')~~
('~',," !::rh n_lllkr _"('(1]

f~n;I'S ?c."d 5;:'10.)1 S,- ::.

------

r·;

1'::-

} "":',, ;,'",."" "~{l'{,·:i

Dstail~

'::>E.2::~
.18:":50

"::':?:'9J
~::!c,ia

~:':S:!'IO
':S3i:!O

':)3C!)

"::.?lS:'
..:::::i1(,

.-:J=:,.1(}

..:.J:7-:'J

·~3~'::3J
~'J?O;D

·:3~?J)
.:)J i~)



En vi roch e Gk"

3GS Borehole

B.GS [3mehole

-------- ------

::'5

O:rlll'd l-'?n;1t1 ~~5 m·~:r0'~

So'cl,:;I'" )':an~€ lf~"O.7:!:owclll.b:n Coli,n-]' Sr,J;; j

BGS 8orehole

DnJl0d Length

~-of8hol$' N;l."TIC

BGS Borehol,;;

27

3GS 8oreh:)1~

EGS Borehole

29 9GS P.~:-;rence

BGS BOfC'hoie

30

BGS Borehole

31

BGS BOTehol-:
3?

O"liled L('f)~th

8Dr.~.'101~I!<~;n~

Wo:n~·:.'ell J1 Set', 3h I

/35 ms~res

\"hi;]~)m:lt t.~:Oln C:>I:iN)' U;;:S~:'; :;

=.72.

Details

~39::;::!D
~1J':'l,S3;::'

IN/

3D

·~39:;30
';Q~$D:)

<:39310
.:\-)?2-70

<:39570
4·:;2f.40

::w

<32200
4,)3110

.e:33s.'J'J
~C3~·10

N\'V

NVi.1

<:3~330
~'J29::;O

~3SJ2u
·1:J1;)3)



D2tails

~!=. 13:'5 - -':::::!:;:,;)
·10?::·3Cl

.----.

H S:!1 ~ <3?~.?O
~:J315a

O:il:<?·: Le;lg:r,
3:lrchDle 1~:Jrne

BGS Borehole

Driltx Le:o=,~~,

~.::If':hobI:.J~~

.se3J::~ 129 s ~}520,)
·1Qj3:JCI

O",arn<:!Va1ky High":J\, a~3

8G.S Borehole

35

DriH~c' le:lg~:l

SC';chalc U;,m",

.o::!~ .. ..i
":03'13')

ass .i3orchol-2"

3/ 5D ,(,3959J
.o:·J2:7fiJ

SGS Borehole

33

D;i!ii::1Len~h

S-:'llcholeN3~

..:39i9')
-:0315J

BGS 1:625 000 Surface Geology
o

In nn <lIed V"'.'1ich!TI<:), b~ afic-:::td toy co:J1 rnlning 3.:li,.'ity. It is
r~::Comrncn::kd :b; a ::C,,1mini:l;: fE-p::-r; j:; o~::rin~:! l;o:n t~I'"C,-~I
hJ'.h';ri~·I·' CO;1'.::::: d::;:i!!; ,],0: i'l~hJcdin the U:>;b! C>:·r.~~:::.:;~~:\;::>:l

()f :his report

o On Si""

Sh.:diow h~ining Hz.?:<ird
o G:lSi:·:"

/'In.7;J:1 I:Nii~',,· j" '7 (I,.i.{}_{i

"I r .JnJi:n.~;i:JJlfll;-T.~Jj(Jn G:;."p .');-;,..j;~



'0 ,.,~,--.~"",.,,_.-,

:;::1 :-1:;>,)';1" ~"'~. \'Vfrlbwcl :y-,i:t:3L::v ~,~~:~ ,·c.'l ~~".<> S·:' ~J'~R

Tiin/-: ,J.,c;' ~'J:1.~.:mJlJ·.-:ur-? oS In ...; ..,1:.)~.-:ln

1')

;-;-:>I>l~r,c-~i)'=,~

':,~a1l!s

SH";JI'? Sn.-

Ac:rv<:,

,t...:r.O'7l.1~,':-~!I; I);~:~: 1- ':-2.= w 1-..,,-,,:1~._.'

o

o

, 1

Details

Or,2i:.

On Sr.c

.::::;SO:K:>
4)2:'.?0

<201:::))
~~3~DJ



:'~)"m,~l "p~,,_1

\'\'ulH~Ir1'l "'arl- \''''~;~\' \'~.'\' \t;!.~''''J'.' 11~!"."":;llC-(
YQrl.~hlr~. S;-3 Q~::

Sq;Jl~ SI'.'.'

r''::IV~

CI2~~lfI;,:.;tlon

?lemis~s Typ'!

S:a:-J:;

Pr':1l1':::;c livt:~·" r,J'o,. 1:2\' :'~'C·~'.r; ',~II:,' ~ Y, ?:OJt~, ~'O; :,·"r<o.
573 O:J::'

Hi!ul",?~ Crl1'.:il::1;:n

a~;,(I::tlOlil'~'~

I:am(>

Conternp~Hary Trade Directory En~ry (of p'J::.sibl:' :::'oflt.:.min:.;~iv", L:s::)

,=-0'::1H:)l1~~ S,rrd:>l ;-:1:1= \'\'O-:lo.'J,r, 2,:'=:'·::':. "'Y 'j'J:h
YO.-t-;.hll;?, S;3 :5GD

Contcm~:)r.:lry Tr:lde Directory' En:r,. (0: p:::-~si!J1: Gontamine:.tive I.:s':.')

Su:nrner La~", \\:()'l1~...,,:,112.f\;::I:~tEY, 5n'l:n yo~;",!,lt",:;:;-3 (,:'-1

t,,~i''jlc;jl el.m:,: G. C-"ntr::-::.

Ac:.i ....c

Coni,::rnpo~<Jry Tr:Jde Dir~c:t;)ry Emry (07 p':'ssitdc cJ:l:"Hnir.::::l'\'c us:::)

SIPS

S14

rr::

Details

~~~5))

<:'Yi;JJJ

0::9::,)
'::O'",~·a

.!.~,:ll:JJ
~'J:?5Jj

~:;;70J
~~:::>:)J

--- ----------

]9 .;3S:3J
4']2110

',') ~~t:,:3Cl)
.1'::~_~9J

.,



Detaii:

-------~-----------

-----------------

St<1IU5

l..~QJ:JJ
4G29J::J

7 H;~h S\;<;,':'i. Wf):-;)~'.·!,~\~.::.:..,r:r:s'_~·{.::;')11\:' Y;);I:::-';I"_ Si3 OC>!.,
Dr;, Ck!;':lin:;l • ;:-:e:I,::il

l-bdOfii::~

I,c~i\'t:

A:J:orr.a~;~",l!r b::illc.-d 1::>!h~~':or.~.~

Cl~S:;r.l:.;:,;\i'jl'\

Pr~mi5"~ 7" )';J~

.s:~luS

~o~i:br;al Oo;a]i:y

!,.::XJ:JJ
<:82::1)J

lJnr. 2, la.',· \'2!1'.lj' Ird'..:stri.-,~ ;::,,;;.1(, \"lurn:",",'·:;:1. .?.r..J~':.sL:::Y, S'.uth
Yor~:5hire.S73 o!-G
H3U~,)9"Co",(ac~:>~':.
HS;J::: o.-rl::c

I-.clj'.'e

A.:rtoma:ic:JlIi bcal0::' I:. ",:l~I;)jc tI"r,

lo~lbn

.-,-:::=:.))
-1:~·EIJ

A::orn Ho:!::;"" 1.~ltch·;,Ji5In:::u~:~.-:!IP:d:, VJom~""",;'{I. S;;,~t~SL:::Y.
's..,'.:t!"l Yorkshir~, 573 .:::-:?
C::>ncrel-:> r':0'C2:;: 1.~5r'U;J=tlre

Si."1:;I~ Sit€!

so
Contemporary Trade Dir0Ctory Entry (of p::.ssible canL~rnin2ti\'c use)

L:CEY.J
':~23UJ

Pcsi;ion:J1 OL;~11Ly

CCIl~rBI Pli:llmg V,forb. Pr::J~~~.:1 Te::r,::I.l. V\'G::-I:.'....,.~II. ::;....,RNS:.:::Y.
$c.:r.h Yorksbi'~, S73 O:"'R

Lr.:-'O;JfiJ:Jhi: ?rb,';'1>

Si:ql~ Si:~

Unknown

51

Con(empOiiJry Trade Dir~c(oiY Entry (of p~ssible con~arnin3tive use)

r';;J.'71<e C:lin B'?ll <3:;,0)
·~C::3::>J

?o:;i:ion21 QU<Jh:y

2:min;:or. G;lr~g~·. t::irn:l1;!b;) f:C?G. 5;'"-.~:t'.'SL=S.SOU,~Il'or;';~;ilif::,
f,73 eD:")

C;:o,r Ser,'i:;i:-1;} t... !-:",.:iil

Si:lJlc Sil~

52 lQ 432TJ::J
,;'J252;:1

,1 R ,r~r~,,:::~:_~(.?~).~

L •• ,: !::~(-'':l('!-o~'' :.:n(? J

321 Hcugh L:m~. \'';0::1:-,::",11. S~;rd,;,y. SO'.Jt~Yud:shirC'. ~,72, OLr:

Sir.ilk Si:c-

.'-.c':.i\"e

!' :~~1')



Oetai[~

-----------------

53 (JoE;.))

~,:r:::3JJ

Lo:;;;:ion

<3S70:1
..(;:31):1

rE

C.~;lt:31 P:intii"'; V.'ed:: V,rj~,6\"","II. :;._....F:t~SI.~( . .:,c<):~Y:,d:s~.i~:,.
S730.....,;::

5-3

Cont-::mpOf2ry 1,2ae Directory Entry (0: p::,s5;:,le contar.iin3tiYe us·:;)

05770
4']319)

Gt.':i!~S

7 Ccm~~cry r;Clc-:J.·/'/tlmb-........:I!. S/,~I·,'S!...=y. S:>:..t!h Yo:btoi:e. 57:::
C.,::
C~ml'';1ercirtj \'e.'1i::l.,. ':.'?~.'i::-i,,;-& F.cpai.-

Sb;;l-= Si;t<

c-
0'

ContempOr<:lf}' Tr<3dc Dires-lory Entry (of possible cont2.minati\:c [1s'.::)

.:3:?;:lJ
Ja:2J:J

C!;:: s~.ific~,:"..>.,

Pc:.:i:i.:lr..lI0u,1!ily

r:::: D'] lQ

G0()rg~ Slr2-?!. \',:om~·.'I'(.ll. S'\r:IISLEY, SC"J~h YDoI:shir(>. 5,3 OSO

I'.""'::k::.11Cli"i~<; (; C<:~:,::5

~,i,'gleSil~

53 .~::~l:.-)-:,
~0311))

!.',ito:::hdlsInd:Js!riJI ?:::l:. 3~~j=':Jr)"g.:;ll: L.:'1n~.\'J'J:n!.'w~-II,
S/·..::':!~Sl~Y,S,j·.t.hYorkshir::. Sf) 0~lR



1,,;':

o\:;~':~
CG(;:;;:7

5]]2130

,~"tp'-' "",:1:,' ;:'~G, 3: j:~'lr:C! (:r:O:·'1U":/I ~.:II~~OleL:r'~';.L-..i

l)<J,II:; ,0U E:;;J'J' ,~W.:;

j: .•"":'I:":';;t:·C; :;.:e·<.:! P;;'I!<:;o?l] ':.(l.r::",

,',','A.(,:~Oi(a/s <>:..:o.:vJc,p".:! 110I:~II~t:'1

I'?·;;<;r~;..: 1'1::' 1 1..<.1'iCU; • ..:,]

0;.:3 'JJ1'IS'po),

,--p.c·, ):J I';,":!'/~~I~ "",1'; •.",\ ~"'l o..::"GY ~'Il ,l";;o::.-.p'Jj :'·;:-iCI~")



Detail

----------_._--_.

1 OnZii'O'

~.G;;:Jij0n HO'.J~h ~il':. \'Y:.om~'I"J·~II.~~,P-U2.~.::Y, ~;c;·..r:hy(,:1 :.~ll:i:.S73 D'--T

/'\.1:))::.r1;)' e.OI:r.:.I?y 1."'';rc>p0li:n:l 30roi.'~." CO'.lf,:il

:.J!::;:::ri;Jti~f1 HS~"i Indt!~::;3Jr~r"j~.:ts

1,?_~,jj::2:i0:1F;~i-=f,".1:':: 9~5
O.:.:[·d 29.1u11'925

Gl .s '::~?1"':l
~O~·6'j

!..o::,,:ic>n H; C~m3tcrJ' ;;83:1, H"nlin;;i"I['ld, ::'!·.C:~:8LC:Y. 5::'11;11"(o+::J:ir·3. S73
O?U

/,!,;th::>r:1"Y ='JII''!sl?)' r,\.~:ro;:,)i1:":l 3?rO:l~,1 CO',m-:iJ

D'..'s::ri;>lion lJ~hi:::I·:·r.~;!in,·,:r;..n::(,

A;-;:.li.::;;tior:R~i.~r'::':l:(!S'DJ'QJ~flt",\I

S:21:.J~ CA:t.;'lil~:::;?:~:l:;Si.':':·:li:-:",,~

Sil~ AI[-3 I~t 9;',''2:1

?c5i~ion31 C'~~I:ty A:r:o"'~li~ll)' b::;:Jtc<! <0 lh~ aj-::r{>!:s

Q On Sr,-e-

LO'-<l:inn :-!:Ju;:oh!..zn'2,I',f,.,-:-,:;-:dl, ?t·.~~:SLE':'. Sou:~ ·l·o:b~li:'..'. S,::; O:::J?

Au:h:x:ry 3nrT':;1~1'1/,c:Jop.')it.im 5'J:au?!l (::Jvn:-il

A~~1i:;:;::·.ian?"J";;:':l::~ 93:1::S

Da!ed 13 t-~:: :933

Sit€' Ar~;; '.0:1 h-e:-:',lfe~

Po:;r.i:l;-;.,: Ql.:~,\i:y Un\.;;-J:o'·:n

Post 1295 Planning A?plic<3tbn (of p:)5sib!~ con;3mir.ztive L!~.s)

S~::uril.,. F0n::~ 957

Loc"lio;') S<!.msl~y P.O.1':!. 1'1101:\:".'.1-=11.S,r.21,'.sL:::Y . .sol!.h Yorl:shir2. Sf3

J..uth:)rit)' S:lrn:;I~l' M0:1::>.:':'li~'::fl~b;OUflhCG~nci:

:",,:;-:,-i~:jorl Li;:::ht Indus:ri:!1

;";-:.plj::2.ti~;; P.!::;·:rc;rl:;e 1127

Stab:>' O~:.Ji!C'cPbns Su~mf:;.<!':::

Site 1\1'::.3 Not 9i\'~n

Posi:iofl31QU3Ii~ 1.',;mv;JI!;·!0::::;to:d!;}c:;~~;e wit~i:l 2Q:j;,,:;S

Post 1995 Pbflning Apprication (oi p:)ssibl:: con~<Jmin2tj,-/,~ us·.:')
lQl ~~:'J~;S'J

"02::'4;)

!..(\::;;::~i:Jn 3e,7 HOl!'dh Lr;r,C',\'~(:,:1':h·/C'II.SL.?,I·~SL=Y. S:.v~h Yor\:s~ir~. Si"3 OLI~

/,lIlh;:.ri:-)' Earn:;lej' k·,.~:r:l:-,~Ii~::;illlolou;Jh Cau:-:cil

D·:s::rip:i.:,;; Li';]:-':L'1':u:;;-;-bl

.r..pplio::~:ionRC;!·:le~\::·,:, 1~~3

D.J~":-::: 25 N:-v 1~:::l

P.-"" ;:~: I·(·n.':)!';: \.:: I""-;',~'_~(I

.!-.. L.~,d'M;I: hr,.·",.)(;"" G,[I"~S~I"i:;

?2



D'2tail~

I'::: ~~~:tJJ
~02S~J

Pot~ntiz!lly COil~.2minative US~ (P2St US'::)
7~3 C9~3J

.0:-:,1193:1

s

.~----,- ••_-_.- -------~---~-~-------
Potenti,:!!ly Cant.eminalrv~ Use (?2:~:~~.s,:,)

?:!il,: ..~y:; w ~33:!9J
·::::]:::~0

<Jess:!
.::01530

PO!-2ntially Cont2minative Use (?2St Use)
O~19'j
.;G215Cl

Potentially Contaminative US'?::. (P2St Use)

11

Pot.ent:2lJy ContJ.minativ'2 US~ (Pc.st U5~)

F:.~il'I:~J'~ ~3:E30
.:::r~030

1907, 1S33, l~S'3. ,9~~

Pot-:;ntiaIJ}' Conlaminative Use. (P2St Usel
)"i.5 ·~3:;,:-;:;a

~oJ1310

Pot-::ntially C0nf~mir.,Jtivc Use (P2.st US~)
. <3?.JOJ
·,:r2''::'J



Detail,:

8\\1 c:!1 <3:'5;0
.:lC1~SIJ

Poienti::diy Can~mi;l3tive Use (r'2St Use)

11 CB~O
·:::;2~J

Pot~nt;a!!y Con~rnin.JUv2 Use (P2St Use)
N'N .!;3c'3iO

.1C?S5J

Pot-:::nt;:ol!iy CGn~2:min~tjv:: Use (Past Us.:;l

----~----
?o::-=n:;J!ly Con :2rninctive Use (pzst Us,",)

r""~:..:llC2:.:i,,? founCf;':~s

1~3S. ~?S5

c On 3i:~

P0~(:nti.:dlJ' CDnL3rninativ'3 lIs~ (P~5t Use)

:;'.' ~3::?':;)
~::::27:?O

lc5:'. 1::S3, 19J5, E?:·.~

?ofenli.::dly Contamin2ti\':: Us: (P25~ Us:-)

". / ?otentizlly CQ01tarnin.Jtive L!S'2 (?2St US·2)

R~jl·.·.-:lys o 0,. .e
j 50S, 1:'33, '155

Pof02nl:ally Cont2minc1tive Us-? (P2St US~)

~3::3.1a
'I02':!~Q

Pot8ilti~IJJt Conbminz:tive Use (P.::~t US·?)

t,,~in-?r:d mh'r.J,'

Potenti3i!y CO'I~3:11in.:--!.ti\'e Lise (?2S~ Us,:,:}
I.',in,:::'! :2il''''2)'

40?SJO

-----------------------------------------------
~,LI·'~'.i~c:r:-J~,,:,,: .:',_:o;.>.J;;

!h!c: ~~~hC'"Y'~l::;:..';1(1]



Detail:

--------

PO!~:ltiz!I~'CQnfamin.Jtiv::: US<2 (p<:!st Us:-)

------------
Pot211tially Cont.:::n;inatlv'2 Use (pzs! Us.;;)

o CmSi;t-

~3::;;~]
4~:SS)

?ot::lti3lly Con~2mjil.:ltive Use (?zst Use)
~;?:·,·,o
4S'::~S'J

. f.·..r::r::":~: ::(-;?~~3

D.-:;:: 1:11, (l:I(':.~-:- ::;:101



Detail:

Po~,:nt;.Jl!~' CO:lbi7lir,utiv'2 Us::- (I·Jor.-W2~"2r 2cL:~t·::dl

U.-,I:n,wm ;::1.1,d G:0il:d (rj:. qL::l[rr '_'I:) ",

3::'5 11 02.510
4G2359

Po:cnt:21!y Con~3minativc Use (I'Jcm-\.';'.-olc·rR£'I3t·~d)

U~ll:~,:"r.; F'ilk,.dG:r>UIl:: (P~, qu~rr)' El:) /I

?otS'r.tia:!~' Conbmin3tiv<; Us-:: ('~:ln-\\'3;·:or ;:;C~2t,:::t)
Unl;n,w.';1 ;:;1;<:>0 GtrJ~J'-'::; (;;-i: QU:lrrY"::lc) ;,.

l.33~2·J
4:)1:::3']

C5~J
~':2e5J

Po~~nt;3I1y Cont::iiTiin3tive Us-e ("'oo1-\','o1[:f R",,~.:!t'3G)

U:ll; .....:;I·..m Fil!0= Gro:Jn~ (Pi:, c'..:;}:-T!'e!t:) ~3S7·n
.;~l·~SO

._ ..... Pot£'nti311~,. COI1!..3mir.ative Use iUon-W.Jt~r R'2"I2.:~dJ

Un);;lQw;"\ ,""Hid (>101.':1-:' (Pr:, O~~:7y ~:c) vv 5:;:; .-::.. .J
";'J:?590

Poi:2nti:diy Conta min:Jt:vc U:.~ (\\'<Jter R~!3~r:d)
SE ·Ci:t3-~O

~013::8

,: !:cf~.,.~..,::..:·:,,~.~.J;

:';"'c 1~111n::)'-'~'''l ~(1"1



Envil'ocheck' Det3.il~

Fc:t-?flU:;l:y CCJ;;~il1i,.~tiv·~ Us,:, W/~;cr ;::~~.Jt~dJ

U;I!:n;l'.':n Fill~~ Gr:>~:r,::l(?0rd. ;;lCl::;:'. ri'.'",:, O:;:I'::.'1m.d:o:l:fie) ::..1 ~"o:c:::o
·n'~:d

C3'J:?Q
~J:!j3'J

Pot·?nt:2.lJ)'Con:illiliiiOiljV2 Use (W~::?f R~~2t'O.·d)
Urlkn'Jl".":l Fill",j Gr::;'Jnd r?cr.~, IT:::J;;:;"', li,"_':, c.:r'~:,,:-:l,::i,;o.:j: ~+:) s: ~2~73')

<:~11SSG

PQten~ially CO,ltcmi"iltrve Use (W~:'::r R~I:3:c:d)
.33i O~5:")

4:J~J5)

E1 028;:J
-:a27OJ

0.1 Sii.;;l

D~;:,::,~r.D:.l~

;.: r~,,\·\::.?~

?"., u;.- r~...'i·.,r:: \' ~ {,·.i.U.'j

.', L.-",l::,. c!~J:,[i,n".':i;,n (; ..:,~?.';~n;:;::



------------ ~"---"-------

Some of the org2nissbons vI'ho provide d2tS which is uS9d v."ithin the report

Ordnance Survey

~Ni\ij" jD 0,"": r,\,~C-r','T._..-'l \ .... I'. j 1_. "; .

A r;FN'" ,:~ 1... • .1 ~I '-._ l

Environment Agency

Scottish Environment Protection
Agency

Centre for Ecology and Hydrology
(N3tur21 Environment Research
Council)

British Geological Survey

........----t~ r- .....~= "--/ ,"'-" (""cor, (re" G'''L'D ("I 'OU-,r- 1-:-::""""'-::::'-' 11\ 1\ t;I'\" II:, ,\'\f\ L °d C '1- 'II I\ -_, COUIlLry'sr e ounci ror \\2 es~ / <:~;:; (OUNTR\,SIDE COUNCil cOR WALES
......... '" ....... ....-

Scottish t~3tural Heritage

~:.::::~"'J
ENGLISH
NATURE

English Nature

Sii·:-~of Speciel Sci;o>nWicIn::::[:-=st, 1\'2;io,'l:31 rJ3;-~.lr,;;~:2: rv=. P.;';J.'lS/:R, S;:.e·:i31Pro,~~iion ;'.r €:?l, S~e:;JI Co;)s~r\'·.::::i:)n .!:,:?a, M2,jn~
Uatur= R eS8!\':? 03:3 \de~il'·~dfrom Ordn2nC:2 SUrv-2\' 'I 0000 r~stsr) is p,ovic:-s:,jby, ,In(! L!s8d with :h~ p~;illis5i.Jn c';' '=:fl~lish r'~<=j'Jr=
\vl1o re:ein tho:::; copyiig:ll 2;l:J lnt,:::II-2c~L!21 Pro;::-2i1.y j'7;;;Jf. s fDr :~·l=d"~2.

l~ii;:I~Bi~ Th e C02.t (",utile rity



I" ~"~,,,_,'J-I'''''''-'

Ihtio,;2[ K2.dio(ogic2[ Prot0ction
Board

; r",;'.J-: / ......" 'r, '.' .- ~rl



C:;)[\b:::~ f--;?lr'l\-=-2nd f....ddress

2.2~r.slC'J! 1I.'letrOiJolit~n Borotl;!h COL'~Ic:H

C-=r,~rc.107flc;~5, Ke:lor2)' St,e-3:, ~:2;nsl~\',$ou:h Y0r!:shi'-3. S70 2rr~

Air Po,!iu,'iotl C~nfro!s ("APe')

IEI-=p;lOr,e 01226 772U(JC
F2X Oi226 772S9~

'N"'~'3ii-= V{,·,",·.'_b2rns!~)'.gov.u~

Lest Ur""dal;~ 1 Mer 20X

L2S! UpJOI'S 28 Fe!:! 20']1

U:Ji:.·d:Ji-).'2d Grae;J 3""lt

2 :::~'.':",-o~G':-::;;: '::'g;'::',iCy - j'!orth C:2S~ r:qio:l

f-J,I5:,S r.(,~:se. 21 P::=:rf: Squ2re .3oL;th.l..~2.jS. VI'::S, Yc,d:shil-==, L31 ?·:)C; T(+::;J~I'JOIe0113 2,0;4 0-:91
Fc:y,01132312?73

r:adi::J3ciii'c Subsl'E:.t1c-eAu!ho,'i52,'i:J.-;s ("r=:SA'J

Weier A:Jsirac(i::,ns

U-;.I Up:J·:Jt;s- 31 D:3c 1993

Les( U;x:!a!c 22 Mar 2001

Cis.-.:ha,-ge Cons5nts to Con!;cJ.lsi We!s:s

3 Environm9nt Ag~n::y - H'3ad O~IG-2

Lest Upd:a!~6 Apr 2009

Lest U;Jdate 31 O~C 20CJO

Te!::;,!l::;.o-: O"I~5~ 52
:=2.X Oi454 52'--,.-~J9

L;;s! Up-:!at.::: 21 .fen 1999Gro!..'n':j\~·a!er VUln:,,:~a!J:/ity

4 Briti5h G!?:JJ':.Jgicr:/ SUN=Y -In;::HmOlkm S"2r\,j:::~s Grou;J

~~ii)Q3\~YD\.1:lh3;-;l C==~-,t12,~~e:)'\'\':);:h, \·~0·1;,i:O:;J\",::m. H:J~iilgh3ills~ire, IJG"12 :,G8 "I,~J=;:>~'J:\"20"\ 'i'5 G~5 3. iO'].
rex 0115 935 3200

\!"'::~:s;,,::v."·:·':.~9s.2-:::.I1y,

L.zs: Up::at::: 17 Jun 19?5

3GS 1 ::';25000 SUd8C'2 G-::olo-;'Y Lv;:.! Upj~te 31 /--wQ 1??3

L:g:;,( U~d=!5 11 0:-(; 2000

Lest Upda!:o: 2 Oct 20CJ:JSh=ilci-\" h1fr"!ing,~,;~=[ds
5 Environrn~nt AQ2-n-:::y - North Ezst Re:;;ion - Ridings :-"rea

T::i:::~·l:l'Jne Oi13 2t:4 0191
F2X01132i\51E:S9

U:s: Up~·a!9 31 Mar 2001
12[,{ Upda(-?]1 M2r 2001

6 Bri~rsh GC'ologi;:;~1 Survc::t' - fliationZlI Gool-::>gis<il Re-:::or':::!sCentre

!<<::)'·:,Iorth, :·Jotingham. IJottin;;112(:1shire, 1\1'312 5GG Tel0:;lhDne 0115 9353109
F2X 0115 935 .7"-;6

\\!(·bsi:e \'Nl"w.bos.. .<
Em~~ n~is@bgs.2'2.uk

L<;[,! UpdJ:'2 3 Je.n 2901

..)

BSS Bon::.1o{=s
7 Th-2 Co~l Authority - 1;'1ining RC'port Servic·~

T=l~?r.one 0845 762Ge43
DX713176 ki-J:lsfielc 5

Les( UPSEl:c 23 May 2001C02) Mining j·Jfeded Areas

3 Sritish Gealogi,::al Survey -l;;farmatio:l Services Group

t~ing:;l-=y Durl~~2:71Ce:ltre, l<e~~NartJl, r·..)Oif,(19ham, ~-bi1s, !·JG12 SGG Tel2;::,hor,':! 01 i5 935 3100
Fe>:01 i5 935 3200

9 1....2.fiaoal Radiological Prot·~clion 802rc!

Ch:l,::::n, Did:;ot, OXfo'dsh!re, OX 11 ORO T,?i.ephon'2 01235 83i600
Fey. 01235 833.391

Les! Upd~:-:: 'i 6 S~p 199?

10 ?cdVok;3flO

I. .-(,



,::Jo:-~,"ri?Jiy C:Jnta ..7Jir.:'3ril':': U~'&S (?O::::' 1..)5'2)

P();e,::i~/,'YCo,':2mine:fl.'f: U~e5 (11\..'=;=1 ,;'-9:o:l:;:c;')

Poi-=:.'l;iel.'y Ca,1:,?rn;;f2:h':3 Uses (l\}oJ/-lJ.',:;,',£;(:?2:::';:,:')

Lc:t U;d2f':J 1 S.;-p 200C

L=~! UpJ'ale 1 S.ep 2,J:?C

-------



Other COrtt~cts

Ordrl2\1':':: SurV'2Y

Te:"~Jho;:'2 023 3079 200':
F?>: 023 B079 23'1:

\'Js:sii-= ',':,',".',' :Jr:s\')' 9-:Jv.u~

;~"':"):I'~lO,teO~13=2 1,<'; '1702
rC'J: 01392 4~170S

V.; ~ ~Jsii'2 \',',"N.I?';l,j.'1 E:( I(-ini orm :::tiO,1.ca. u I:
:::'rn ::;ii n12Hb:n:Q!anc:r. 2l;I;-i;-lfor in5ti:Hl. C2. '...!l:



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

:./ ..,::.:.:.:! S,',)
\JI ;::OO!:l1i:U!U.:;;,.; ~2~ I(!:(·'C'.:.J :'.l::~,.';,k() e:e<;i.\ ·S:=r:!":JJJ :'~'~G j.:;";:J X.[ ;,::"e :~;c:,;:(:t1!::-1 ;,;; ,i:';;:'C':J": ';;",I~'r'p-(rl

;;';llJ!P.t.:;;'; II!?"" ~oI11i';:Jl'.:n:~':;:I";:L:! 1;';'1:0 ,(r;l? :'1;': S:IIr.\J (.;:!~.;p '~1:5~j":~,~:)<"':.!. '''(;..Il'';j :;;(!.Ill ''':J()lj ;:'CJ I.!
-:::t. ;c\!~ <:>:V<:l.::;:''JI::' >.:\ r.:",i·:ns ·~\n:~\;\\\..."'·i I.UUJj P:;\j~y!',,:,Cu~ ,(;;Z'JJ ':..:;,\~C J 1£1l;)~\!;:'0"'" '1~\'.lC\S\~J ,,<,\ .\Z1O<;\I:::l'),:;"!

':;;'C,~:"lL:<':J p~~~;:Jl'''.!. S.:JJp.'II~ue, J::l~,-'n ;:Q~I-::::!'''::;~l ;,:uG~.::!~"l ~C'l:;,(JJ ;uL;;Q i.I"! :0 f, ...!..iJ0:;Ole,;C ,It:: ~~ti
L:l;~ ;;'ICL;:~.U! ;;::.n;;o;c,;, O)~ 1;;;'JjSt.c..: ;:u~ '<'JJl;2fj '.(::;116u~ ;J~<1 '(:;';0;6-·, ';~'lllUCJI'''J"; ]':1 ·.(;:;fJn·~ 1~."')~6C'IC';'S

\I~:;I",;; ',I",,",ms: :.:u;;;JpJ<j (01 ~""l!l.:JrI l')!J \11(:) (U:~'r.I:LI'~J;;C"C1<:i ~;!!\));;~~\lI~;;~;;S ;:JoJ!:.' (.:\!<::lJ~'~'~1 ..)

P:;~,"J!, .In:::') ur;,le: ..!J:0;ul :jJ<:':.l.JCuel;O k..::;oJ0101 d'il Sf '.\j'Jd"d.l l-0:,J'd ';'1:;'l~)~J!~\J3 S!1;1Uf ~IJ!~::~O::
:>=? ,C'-lJ)~J!:q ~,:JC ,,:~~ pt:l:.' uC!j2t.l:JOjl:! ~'11 1-'0 :ti[;!J,\,j'l:J 2q-.!.·LCiO;:: pll:JJ~1 dn,;;s, U'l!I".'~Ir.j'JI :prll;pu<:l'i)

"
"

Si:::,r)~CJd O:J L:JOJI S(~~:,'IIEJ!~()\'...i!H

; 10~ pCIJ<?d;J12

JlO SLS

110,',\qIL,G,o",

GU=:·] I~E,r~cl--:

'r::ll':j;uno.::! 1I;o·..~r,t.:.IQi'i\

:UO ;-:odo(J

: UQ 1Jocliid _>j::J2L)::JOJI/\1I3.,

>]oeq::::;OJ !!\LI~
'~,



Ellvirocheck" Map Detail

r:----:--- ---,---. - ---. ---- ---'--- _._-- ~- --

I·C.oll~lty" ',' : .. .~ .,,' .
(-Yori;l~i{S --_._-- ~'----.--'- --'~--'- - -'- --.".---

..----. ---- ..-~. __ ._-'7""",
. .i :. __ -':~~.21~__,_.L._'·..:!_e..3r__~~~

1:2,500 1892
~ __ . ~ , • ~ . _____: ___i._. ._ .

.[C~;j~l~., ,"":.', •.C·· .••·,,··.·.·:· .... ' __ . __ --"-~.-.' '_iJM r~~'rsi:ootL:.'sC£\9 ·.-1 ..' 'Y~~~2·~r__~.

! YcJ;-k~hire ! 233 01 \ 1:2,500 \ 1903 \
._._~ .. __, , __ ._~ ..J

OrdnJl1ce Sunley County $2r;",5 Pu~lisl)'.::'d1930

Ordnance Surv2")' Plan ?lJbfishea 1952

,
I.

• 1

-'.,

:Sco.le. "'.

j Ordnance S'~JIVSVPlan
I '

I O...-dn~nc9 Sur~'.=y ?Icn
i------------------
; Ordnar.ce SU,\'9)' P12n
!

SE:"0V1 1:2,500

S:::3802 1:2,500

1:2,500 1962S~3901

S:::3?02 1:2.500 1952

Ordn,:mce Sun',:::)' Plan Pubfished 1SS2

i·~:~;~!·~li~.:~/id.:·s~·ri~·~·';:::".-:~':'.::,::,,"''''
! Ordnance Survey Plan
i----------------------'------!-----:c:----'-.-------i
; Ordnance Su.'vev PI2rJI .

Ordn,::mce S~rr"VeyCou:lfy S'?ries Published 1654 lo 1855

<':" ,..,:..1'.,:.".," ~'f~;~'~h:C:~~(.:::",J. ) Year·'
-,---,--e.--:_~ ..,., '~·IS~·O?:·~~+'~~-'---'---'---'---.'--'-' --' --,

i
1:10,560 1854

f .; , . '.
[County: -\ .. ' . ::..::....~.._. __ ._. __ ._-,_._..-.•._._._~~.. -.

! Yo,Kshi(8
I
! Yorksh;~~--
i -

1::55
. 1_________ ._. L -'---- ~.

--,---._-- -'------ ..-------- ------ -----_.~--~ .._---- ._- - ._---------~---



E!lvirocheck' Mop Detail

[~~-"'HY:_~ ~-~ '__ __ .~ .~~ = __-~.I~~~Shee( ~ [=SCQle-_~~- 1'2",.=-.
f Yo;"Vsh:re \ 275 SI:'-/ 1:10,500 1294
,~---~-~--_._._------ -_.~.....:_~---_. I ._~-.~-----'

~,·.10,5G8

O...dnilnC2 Sur/cy County S'2ric-s Pu:>!j~hc:d 1905:01907

'r~~k'lj_~i~~'~·.t:_-.<;': ·'i·:
,~-,--"-,,--,,

275_S\'-' \ :10,5:;0
I

~ -'I County _
\-.--'--~---_.-'~--
; YCJ:-I~Shj;2

,----
\ Yc;kshif:::-
I

:10,5-30 19·']3
____________ • 1 _

"~_~~~,~L..~;~?,~5~~:·~e~~~~!,~·__.~~ca~~-i__J:".':·_~~?_~.C"," "',',
.'--- C--.- __ .~ ~.~ _

275_SW 1'10,.560 "1233
,
i '(o,"};shire
,-------_.-------~--_.i yor~~.shi(~ :10,550 i 933
,--------

O,dn?nc~ Survey Plan Ptl~i~shed"\955

I Ordnanc-:: Sur.,'ey Plan 1,10,~SO

I Ordjlanc~ Survey Pian :10,560 \ 1956 !
J

Ordna:,cc Survey Plan Pl1br~shed \955 to 1957

1:_:"t~~·tih,11"~t"Gr~-~(S~ri~:i··:.''::",:: :....,.;; . :;'.."
L,','-',,-~c,,-,-,--;::jL,,- ,,",,- .~ ~'-,,-'_",~,_"-,--,~ ',c.::: -,,-' "~,-,-,,,
IOrd!lanc:~ Su,.,~y Plan

) Ordr:ance Survey Pl2n
,---------------_.
Ordnarice Survey PI2n Published 1980

; .-"':~\~J~;a'~"'

I· -~~~I

19(;0
,
I Ordnance S':.)r"2-)' Plz:n
I

Sr.:.30S~ :10,000

i Orc!nsilCE: Sur,lcy Pl2n
~_. ------- -'----,

S~~CS\-V I 1:10,000
I '.!____________ ' r_~ ~ __



t=llvi roch:8ck
.., •.,~- ...-.,-j ':,-.,~~

--,-------I ,
; 1..!3tional Grid SS(l-::!s
l-_ ~ _ _ _____
I ~'I O:dn~mc~SU;"v=y r18:1

Map Detail

-- --- ----.------,,---
: Y':;Qr,',

_1 , __ .
Sca(~' .

-- _.~---'._------"~----
~.::=-!'OS::: \ \:10.000 \9~~9
----~-'-- ---- ----,-----~

Sr:L(I.3VI.1 ) 1:10.Cl:}O' 19·:;8 I



, I,i iii~ I't: ~ !,

~ 1\ I
'II"

~ Ii""
, IIu

Ii " if,
I ,

ii, c' ~! ,
« ". ~ f

I n~
<

p ,,
I I

;
- ,

"
,,

I I"

"

(:,)
::..",...

(~-::.'-'"

~'''''.~



I ,
Ii

!

I-. /
',,'. " '" "'Ico

i~

" !
Ig

I·
'.'

I J

'---

-



·,

~~\
.;\~.,

I

.'
,""

/'



]
"

I
I

i
:

- " v. !

~I-<~ -
I! U .

l~~Jl~I~_
. ,

~)~

\.
{. ,'.- .,

'-----,



\ .......

\.'

,"

I'·',
i~

,I,
"i'!
II

I ~
. --'·l-. ,r~

., II
II

I

I
I
I

II
i
i

'I
L,.,
;

I

I

~J;

I

I
I

I
I
I
I
I

I
I



I '9 .' /:
:..:-,,~

I (":,
I -'

!."l ~"!.

I
~, 1 •

....~/

.. -I ,----...;

I ( "

I (' ",, i..... -,.

I ,
"'--'-'

I '-:......
<"'

I ,_~_-c_
1

II ~-: --

"I' ",l '

,
~ .7
:. ,i :c,
-- U

w
'L

0~
"

.
6

"

~

,.
t"c,

i "
i/~) ,

,-~-----
I

~~ ji-- ~;~,~~

1 I
.....::.::~'':;

- l=I.:.~ ~,

I ~!,---
""

I
.

Q""- L-~...
'J

I.- , [G,::.·, , .
I,

... ~ t:E
;~, n ...~ I~-'-I, ~r,!'i II ~"",. ;

,
-: :~ .. , , II ~~',

f B - - - -, -
" , -. ~ .

" ;,'" .~,~
3- ,Ov:

I
, ,

"'TT., ., ~~igJ ~ ,I I~'-'JI~} " lQ}t', ~~ " .,
c , '.~i;' ~<. l ,1[:\ ~l . u , t· ~ ~; <'" , I~ - -.

~ ~;:-.
.~ I, , ~~

" ;1 "" j'

• -~,
"'

"
I - .,

",
r,-} ~

1 . -,
1, (J -- '.
,

-
-, :,, .

--
- ,

"
"

" .. ",
I", , I, , , v. '0

,-----~-



, ,
i,

..~• , j
I .'

" I
I C- ..-:- ,

C "-..; • c
i . .,

I, c

I G ..<.~ I

J, ,
:,, I'
,,

",::

, "1 I I
)-:":l/

'. It/- 'J I• ..\\
-.:\

f )t I

,

"/1
,E~ ,

2 ~~
7, ~/j " l I

I, I

l"=-
:--"0- ,

,

- ~
"

!

I,'----------'
I ., ,

,,
-D~ ,, ,,,

.1,~ ,j,
,
, ,,, , ,

, ;
'.J': ~.~- ,, ,

...,, .

- ,,,,r; ,,, ,~, I

... , ,-
I',
I \
~: ;i, ,
;_<-J

,,.
,

"

.,

" ,, .;

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



(:-:-:::,
~:":"~':_J

( . ~.:
'-:.=>()

[.;:.--,

'~'-'-'

"Ii:>
L , < ,, ,

\!
J

/

____ .____ /~1.'::·.
/1

//
/

i,

", "../,.,

:-' ,-

---,,-,-~-'-'-

-: -......



c- ~~ .,'
'\-';,~

(~)
~o=

~..~' :
'.::.,",





,.

? ~ ~
I

I, i< 0 :.:.<
c

,. I, ~
I-

e.
, " ,I

I
I \j, , ,, , I

I·'

~--~---

-; : ~~~, '!C;==I =~:;--I'---
.:; l), ~ ~

- -=;: - ,)

5~'~~ ~I

11'-~----J-j
I'--~ LJ

,
I o~

";"/
~I
'-1'-

i ":;c?:
r:,,-:':G·
L-

,
:~.
"-

.'::

.
.-d._ j-'"I --

~ .11."":'.
~ ,_i::~E~2r,

.. _--'L. .__~ __
I: ... _. ' 1



1,
":.' I
w

I
c,
Li~
c;

'"
0

0'

0
i

-
"

'0

"c., 0

~ ..
~ ~

;~
I J
'I 'I
I "

, ;
>: .,

" 'l', I· II
- " " ('II

" 'j'

<+ I
"!ff

- " "
'\\

" -' "~'I
-;-f /

(---.-.."
'1..,..,-)
:':::,.;- ..

L

, , ,.. ., ,
". ,,

w , . -
- ,.
\J, ,, ,

-
,'. ",:',',;.;".
':-:.,

,,

T
!

;

l_ .. J--,-~ ".---

~. ,
f ,

" " " "
~

.. 0

}- , "
~

, J~ c

,

I I~
2 I,
~ -

i - i
I I

I ?

\
I
I ,

, , ,
I ..

~
,

I , , -:;.0. I
I

;~~.
,

,~, , - ,;
< ~ "

,
" ", £, ~~

I L
,

, , ..
0

, .., . - ,'", 0 , ,,
i ~~, • .'

,,
"

II
J :~,f " ,- ..~;-~ .- L ..
~ - , ~1 J.. .;"': , .-""'::

" f. ",.. ' • ,
I' '-

0

'~r2!P:
/"'-«

. ..J .
F;:':~ ,

f-'-------;-----

im
i

I ~

i \ I
;\
'I-' ~ -.~----, --' - ----'- ~ .. ; I

, ,
I j
\ :I;
I ,----- _. ------.----- ~- -J?
Iii

~-_ ..

... j ..

I

I
I
I--_.-----_==--=_1.----- - -----~

;:
---------- -~-----------



!\I'['ENDIX I
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1~1,' ,:":,;I! ,",.-:r!:,', :1:..
;·.Iinill';; ?~Y'.'tl~I';~':i.:~,
:'..;(.U·:'~;}-jr.Lj")L~_''':j':,
l~;:R~Y 1!E..!..,
:\1..\_'\::,:: F:EL[\
:-:t)TTl~:(";}-!.':' '-j.'; 11:1;.::
~:Ci::; -!f(G

The ..'. ''','

:.':',~:~},,;,:>:.::';

[J:\ 71'-;\,,; :\1..'I.:·~2rlJ:J.f) 5
(in· Lill..: S<,j'.'i ..~: "W.·: ,',;liiilil::n:;r·:p"':'11:.':'J.!!!:

("~,i;

'.' j'!t!> L:,f.:G '
. h'~.'(:(....

. 5°):~.~.S;~;'~;~,>.:,...-

(':·\s·n !'leiS 'r~CJ--!_'<(JLCo(j')'!\IT[P,.'i.-'.·)'JU:~.\L,
; [."sr 8A~r, P.O..\D.
SHEFFiElD.
S<jfJrH "loOf(f(SHif(E.
S2 JPT

D:1lc: ~2 OCl(Ib"':i 20(J I

DC:lC Sir,

Co:!! 1\ iil:ing r,cjJ')l'!

SITE OFF, HEi\lIi\CFIEJ.J) JWAJ), \\'01\1.8\\'1'1,1" BAF.I\'SLEY, SOlrnl
\' ORI--:SH II{ [,

This r~pc·r[ is [:·:::::,(:don .::::ndliJl,jt'::d to th~ records in tbe po:?s<:5si'JI1IJfTh~ Coal :\l!ilh.:·rii::,.::::t UK: time iJ),~5"<:'.::::ro:his
~Jl::::\\'crcd.

P:lst L'ndt.;igrOup.d ,\f;l1if]~

-nlC; propcn-:-; 15 '.',i!iun [he ld:~!:" ;:c.j':~eftnfiu':i:c'2 (oj; th; 5urfo.c~ [rern \T"orkill~S ill 14 S-'::!!115 of ccaJ 2l ~,nml0 )30m
depth, the kiSl u;;.(c: of working bl,;'ing 1~00,

Ground n~(l\"el1lCnt [rom the JDO\'c l'n":::lltiollcd pJS[ cu;",J \,;orKings S~KllIld by l11)\\' h.:n-c cC:Jscd.

!!1 2.ddilion YGU m.::.y \\,j5!~ to know th::t tile: propaty is in :m .J.r~:l ..~.-h<..~rc(c~d is cc1i";-"2d t(l e:--Js-t ~H l~r clo~G to the 5urt~!Ce

lh.:!t 1TI.1\· h:t\·c been \''-I)rh:i::d :It S('lile time ill L'i::,: P.1Sl.

Pr~st'l!t LTr.dcq;~,rllund i\jining

The propcG-:; is n~..,twithin th~ zone of likely ph:<::icd lr;ftu:-:,nc:: (.Ill [h~ :;urf.Jcc frOi~l :lny pr('~;e:lt i.Hld~rgr(ILmd (\)21
, ---'::ork.i.Dgs.

tuture L'ndc.rgruund i\lining

The r-roj)crty is not \\·!thiIl ,: gccgT:1phic::d ;:r~J fl)f wh.ich a li',:cl!ce to (::<tr~!ct co::! by uJlC!c.-r~r0und m,:rhods i.s 2,"\":llting
dctcrmin.1.tioll by !bc (c31 .-\ut!:(\rity,

'lln: property is I~ot \\ilhill ;}~cosr.::.phic:tl ]rca lor ','I'hidl:: heel'lce iI) c:'i:!r:K~ co:;] bv 11ll(k:rzeOllrlU mc·thuds h::!s b':::"I1
gJ'J!llcd.

pOSsr.:S:.ilOn,

l·k)\vc",tf 1'i::,~-,t'P,\::S1)( cc:~"'!l~X\st in th:: !-x:\lity \\"bid~ \:ou!J be \\:od:(:d ~~t5('r\k: iir:\~in the fl..ltllrc ~ubjeC( l0 fc::,.~\blllty:
IicCIJccs. :llid pbnnLIlg con~el~lS.



\Vc h::1\c !10 rl..'(orli C,y'""l.fl:\;J:.otic.;: (Illhc risk ('ftb.,:: ~~::~dL~'(~l~~!fT('ctcLJb~' 5111;~-;i,Jl':lccbl..~ii!:;gi\-Cll ;l:l()I..'~S.~(j Gt'thc Co~!l
.\1 ini\1~ Subsid~JlCt:. .-\(t ] ~)91.

Tile ~"{:~cJl'jsh:.:-IJ~y the C C''::'! Alillwrit)' l~~:!~.;be ir;c\....I:ll: k:Le. C L'l;:;l~q U-;'-:lt!:";, th,~'rl: r;l.J:: c.'..:i:-:tin tbis kc::I it\' fl:inc C'll;nc$
of\y!Jjch \\'c ]):1"0: no kilo\\-lt;l!~~.

RC-COJCS l!1 OUI po:·se5~i(::11 do nol di.':c!,)se ;-~n:, r:'ildt ,',r (liher IUK ,;[-\\L':l!<Jk'SS::[ Ill..: SL!r:~iC:' ~~sI;J\iJ1g:ln~'CJ,::J the
5ubJlily of L];C r:·ropcrty.

P;ISl 0 jJ(-':lC1St :\ Iinillg,

-Illc prc'peri.:; is ]lot k.l'_'.:1~,:d \\'Jthill the ~cog[Jpl~ic:d b(~;!IlJ~H'Yof :-~,:CI)'CllC;:-~Si.~:iic[rom \\-hic1J C(IJl !lJS bl'm C'xtr:lCk'd by
opellclst lIlethods.

Prc5cnl OPCflC:st I\Iillirlg

TIle pr()p'~ll}'- coes nOl lie v;ithin 2UO !P.L:: res c,f tile :;;cogr:Ij:,h ic.::d b<:lUlldJ.r:,'- ..:..{ JI1 opC:'!CJst ~ 1[2 'sii.hin \Yhic!: CD;:I is b::: ng
::-:(r~l([cd by opcnc.:1st mc:rJlOQS

[llture 0PCllC:Jst j\·Jinillg

Till' propcrty is not \'-.1;J,jll ;-)()Ometres of lhc gl'(lgl-JphicJI b0Und:l.ry of ;1!1OpC:lC2St sit;: ror \\·!Jich .3 li(~:K02 to ;;~::rJc:
C0.:.11 by opencisr li1c:.hc.ds is 2\'::;itin~ d~:-'tC:-i1liJl:ltj0n

111c properlY is n(lt within SOOnlo.::trcs of t:~~ge0;;i2f!hiCt! Slic bC'uncbiy of 21'! OpcllC:1S{ Sile for ,,-hich .1 jice:lc~ iO
extr,:ct c02l by 0P(,llC:::.~t n1c.,thous hJS been gr.:.rltcd.

Till.::: records in our posses,::oll do Dc,t di3c!I)SC: Jny G:lmJ~'':: notice or c12lnl h2\'ii;g bc::n gi';-'::.'ll, m;;ck (If pt.H~l!td in r':5pect
of tile propeny since 1 J:Hlu:\ry 193-\.

The:: recurds in Ol:r f:'osses:;ion do nO[ disdose Jny currt:llt "Stop Nerice" ;lfftCllng tbe pro,)p.crty.

111e records in our pCJs::es~ion do [Klt show 211y rCl~t~c~th'::l\-ing be::n 111J.dt: to c.\tCl!ie prC'·,c.L~t2~i\-e\'."orh l':lCcf ?3.3 o[

the Coal ~/Ijning Sl~b:::jdt'nc(; ..\ct t 991.

,Yithdr:lW:"u of SUIJPort

The property li-:s within J. 3co~r~!];.hic;ll :lf~J in rcspt.'ct of wh.ich :1.1:0!-;CC of e~\l~tlc1ll(':)t to \,..iL~dr:l'.'i Sl![)P1xt \\'2.5

publishe::J in 1983.

Tnt p:·c·pcrty do,)(:'5[jot lie \yjthin,~ ge(\:;;~:Jlhic:2.l.::::.r(':.l in r-::spt'ci (-fwhich 2 1100icc 11.15been giVC'.il t1iid:::r S.·:q oftlJc ell.:',!
l.ndt!stry Act i99·1: rL:\'o~:ing Illc Cl1~j[lelile:jlto \,..i(hdr.:l\\, support

YVorkl11g [:leiliUes On~(:rs

Th(: propt:'rty is 1l(1( \';illtill::' 8cvgf:!phiG':1 :uC:J Lk!t is the 5t:bjec[ Of2!l OrdcT lr!2dc under the prov!:::\Ql\sol"tbe !\Ijr~':$
(\ Vorkin:; FJ.C ill! j·,::s:lnd S l!P pr:)n) Ac~s I 9.2 3 J nli i'.->5:;cr .:-~rl\·~ (.lIt: tory m(\c ii1c:::{icll1or .ll1,;:'I1CI1lCllt {her':I)C



P:\:.-11~i;lns tn Cn\'llTS uf fonn:::r Copyhold L:1ilt1

The VfClV(:I~~ IS li(~l'.'.;thjil :a~ ~r:..:~ \\'her,::! r ...~k";::I1[ r;c'ii((: h:IS bC211r::l!bl;~h.~·d t:l1dcl [he C:c::J In(;u:..;tr:,' ..\ct J91"5iCo:!1
Ji1(1t!StJ~.' .'\"':1 J 9S--.!,

In ,'Ie\\' of [11:.:: 111illi!lgcjrC~!!1lSi:m("~:: :: pr1!<Jl'nt de:" clnpcr \\"uldJ ~;::,-'J.: Jppr(.'pri::llc iI,:· ...')mj,::':.1 :lckicc bdNe \\c:rks ~H-=
iJJh.lcn:lk-.::n on ~i1c, ..\!l pr('plj~:ds Sh(jllld h:1\'c; rcg:lrd to ~(lod C:l~J1l(.:~rj!l~ prJ<..:iicc.' ill miJ1iJ:.~ 2.r·c:-lS J.S jdcmjficd ill
:nlt!lQriulj.,-e- publi"'::::licns on mining st.1bi\<,,' pf0t.:kn~s, In :'Ir~~,--c\':':l!, nG :h:li"iii;:.'s 5~'lotlld be ulllkrt::l.b:n i.1l:1!intc:rs;-;et,
c.lisfllrb, or iIH::.-r:..-:re wi!h .lily cu:d l'f millt:s of CO:1J \'.~[hc\u[ pCTjJ~is::::oll 0r~t!1''::Co:::d;\t!\h::',ity,

\\'c 2..:k!l()'.\!cd~i.; []l:':ree:.:jpL of~'()ur r':::J11ilL::))C:::in p:l:-!l!:::llll,rl:nr [(;:,',

.~Ibert Scl!(Jfi121d
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APPENDIX B
Trial Pit Logs

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



Chent Shed

J~8
T'" Ben Bailey Homes Limited.
P'IIO Sheet 1 of 1

TP1A
S,je

Land at Wombwell Foundry, off Hough Lane, D...",

Wombwell & ASSOCIATES LToJoo No
24/11/2005

232095
bca,,;l(lOI1 Equ'!Jll)enr Co-Q(ds F,elO Re-:ord!'. www.joynespike co.uk
350 degree e:.:cavator DRSOGf03

~7-------
lO:I9°O Cl"lkd !>WIGrc,-,nd Level

?DRS O(t. <.--I S<filp1e

""''" Le_-el It'~l.'11d San,ple
D!.-plti Test Re~lls G"ClJnawaierSUa1a C'oescnplKY"l

Iml T",e Reooi"Iml (ml-- ·---r'"6,'··u·
MADE GROUND: Reinforced coo crete. r"0.20

{~MADE GROUND: Firm orange brown silty clay.

0.40

~"
MADE GROl)ND: Medium dense black sandy gravel of <),;-$',,,,
ash. clinker, lilag and brick fragments. ;B:X-vr

~

-/,,( ;,

1.20 '~J J·.m to stiff orange brown mottled silty CLAY :'1
1

.:>ecoming increasingly stiff with depth.

.--=-~'--=~
::-":-::1

1
- ~ -1~-'C-~
"'---7"

- - - - - - . - - - - - -. 2.30 ~=-~cc~'------- - '. - - - - -----------
End of Trial Pit at 2.30 m

J,

J.._'

J

R"""'" S.srrple Type Kej'

1. EXC3vale(} through concrete base. D- DSltst!ffi RepH~enlalwe

2. No groundwater encountered. B - Bulk Representalo'l<e
3. Sides remained stable throughout excavation.

S - Spell NO'l·Rep-esentalr.e4. PH terminated at 2.30m (begl).
W·V.JaI!.'f
PID· PIO Readng

I

http://www.joynespike
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P,IIO

Chent

Ben Bailey Homes Limited.

Job No:

'TP2A
Slle

Land at Wombwell Foundry, off Hough Lane,
1,---,--------1Wom bwell

232095
Excavalioo Equrpmetll Co-ords

360 degree excavator

Grwnd Le..el

MADE GROUND: Tarmac. 0.05

MADE GROUND: Medium dense dark brown sand with
gravel of clinker, slag and brick becoming dense
with depth

MADE GROUND. Medium dense to dense black ash.

MADE GROUND: Dense orange brown gravelly sandstone
up 10 O.2m in size.

MADE GROUND: Firm 10 stiff orange brown sandy
gravelly clay. Gravel is of sandstone.

Firm to orange brown slightly mottled grey silty
CLAY.

End of Trial Pit at 2.35 m

Remns:

1. Excavation down the edge of the weigh bridge.
2. No groundwater encountered.
3 Sides remained stable throughout excavation.
4. Pit terminated at 2.35m (beg!).

Gro ..md ....aler
Re<Xl(ds

lO;jQed

DRS
Cokd

(rn)

Level Legend Sample

(m) ·Iylle

-_. YY/Yx --- .---""'---+-------1-----1
;~

~i1i
~~I~,~
r,: X
kX~
R ~Y

~,
-----
- - -
::-::-::
- - ---_ ..-
-----=.=.=

0.60

0.85

1.35

1.80

2.35

j
J
j
I

J
j
J

J

SllInple

Depth

1m)

fest Resulls

Sample Type Key

0- Dislurbed Repfesenlalive

B - Bulk RlOpresenlalive

S - Spot NC<1-Repr~enlative

W-Water

PID - PIO ReadIng

Afpr:

1



Trial
Chenl

Ben Bailey Homes Limited.

JdJ No

TP3A
Site

Land at Wombwell Foundry, off Hough Lane,
1--------jWombwell

232095
Exw..aticK1 EqUIpment

360 degree excavator

Sllata Descriptim

MADE GROUND· (oocle-Ie wi\n leir.{OIcemenl.

Sh~1

Sheet 1 of 1 J~Dale

& ASSOCIATES LTD
24/11/2005

Field RE<XKds

Gr~~--~--~-- ----.- IGggroDRS

I

_F DRS05/03

MADE GROUND' Medium dense black gravelly sand.
Gravel is of ash and clinker

MADE GROUND: F'irm orange brown slightly sandy
gravelly clay. Gravel is of angular sandstone.

Firm 10 stiff orange brown motlled silty CLAY
becoming gravelly v,ith angular mudstone with depth

End of Trial Pit at 3.50 m

Remar1<.s.

1. Excavation carriE:d out adjacent to the stant ions to delemrine
founda1ions.

2. No groundwater encountered.
3. Sides remained stable throughout excavation
4. Pit lerminated at 3.5m (begl) due to concrete base

1m}

0.30

1.30

2.30

3.50

Iml

W\I'IW, joynespike, co. uk

c"',

Test Results
Sample

"""'"1m)

Sample

Tvpe
legend

i
1
1

1
1

I
1

A@«
::..=
- ----
---
--- --
:-:
- ----
---
- -
:-:
- -
--

-~-

I
Sarl1;>le Type-Key

0- OiOJ.urboo Reple.'ier\\ati.-e

B . Bulk Reoresentahve

S . Spot Nm-Rcpreseotati.-e

W-WaIer
PID - PID Reachng



Tna'
Client

Ben Bailey Homes Limited.

Jo<> No

DRS05103

www·ioynespike.co.uk

Sheet 1 of 1 Je8
& ASSOCIATES lTD

---------·----------------1
Sole

, TP4A Land at Wombwetl Foundry, off Hough Lane,
-------1Wombwetl

232095
E.cavallCWl Ect>-'Lponenl

360 degree excavalor

Grwnd le..el

MADE GROUND: Medium dense cream limestone gravel.

MADE GROUND: Medium dense black fed gravelly sand
Gravel is of ash, clinker and bricL

End ofTrial Pit at 4.00 m

Remar1<.s

1. Excavation down the edge of the COncretebase
2. No groundwater encountered.
3. Sides remained stable throughoul excavation.
4. Pit lerminated at 4.0m (begl).

24/11/2005

Field R'~ds

Loggf."'J Ch,d Jl(JPO:

DRS nil> 7
S",Hple

""''h Te5t Results (;(C>Jndwalet

(m(
Reco-ds

0.25

0.80

I
"

j
1

4.00

.

Sample Type Key

o • DsllXbf:d R~e5ef'Ita;ve

B - Bulk Representali'>le

s - $pOl NCW1·Repre5l)filalive

W·~er
PIO . P10 Read,ng



,""
Pit 10

CIII:<,1

Ben Bailey Homes Limited.

Land at Wombwell Foundry, off Hough Lane,
-~~~~- Wombwell
Job No

TP5A

232095
E..aNation Equipment

360 degree excavator

1m)

Strata DescllpllO'l

MADE GROUND: Medium dense red crushed brick and
'd with very frequenlslag and clinker.

End of Trial Pit at 3.50 m

Sheet

Sheet 1 of 1

ante ----~-----1

F leld Records

Logged

1.00

3.50

Level

1m)

y

J

23/11f2005

ORS05103

DRS

JeA
& ASSOClhTES LTO

WN'I'1.joynespike.co,uk

OkS

Groundwater

Records

Remms

1. Pit excavated down the side of the raillr<3ck base.
2. No groLJndwater encountered.
3 Sides slightly unstable during excavation.
4. Pillerrninated at 3.5m (begl) due \0 concreLe base.

Sflrnple

Depth
(rn]

Test Resulls

Sample Twe Key

0- Disturbed Representative

8 - Bulk Represenlahve

S - Spol Non-Represer,lative

w- Water
PID· PIO Readlf1g



Che<11

Ben Bailey Homes Limited.

Joo No

Sheet

Sheet 1 of 1---_._,-~,------_. __ ••_-----------

TP6A
Site

Land at Wombwell Foundry, off Hougl1 Lane,
1-,---,-----1 Wombwell

232095

360 degree excavalor

C.ound level

Sa''T1ple

Oeplh

1m}

Suala ~$CJlpllorl

End ofTrial Pit at 3.80 m

Remarl<;s

1. Excavation carried out down the side of the concrete base with the
concrete locally deepended to 2.001on the gable end.

2. No grourldwater encountered.
3, Sides remained slable !hrougllOul excavation.
4. Pit terminated at 3.801(begl)

23/11/2005

DRS05/03

JE8
& ASSOCIATES liD

w..vw .joynesp·lke.co. uk

Sample Type Key

D· DIsturbed Represoontative

13• Bulk Rep'esentallve

S • SpDl Nm·RepresenlalM!

W· Waler

PIO - PID Reochng

,>
"

, ,
,m,x -

'.

iX .

.>< .X

'N J~W~lx~)x~

~ }~ .
J '. \ii
J ..

3.80
. 'y

.x.:

j



PII Jl) IB~'nBailey Homes Limited ...
SIte

Land at Wombwell Foundry off Hough Lane,
Iwombwell

J.

TP7A
Job No

232095

360 degree excavator

MADE GROUND Concrete

_MA~E~~C?~~~ _y~:'t~~I_~sered b~ICk,

MADE GROUND Dense red brick

-

-~~-;~;b~O~~-friable;and g;:;veIlY~lay~
Gravel is of angular mudstone

11 grey brown fnable laminated silty CLAY
_coming shff with depth

---
-Sl(ff grey-bro~~-f~ble grav-el-Iy CLAY
of mudstone

Gravel is

Weak grey MUDSTONE becoming mOderalley strong

End of Trial Pit at 3.00 m

I
I,,

-------~----~-~-- -

Remarks

1. No groundwater encountered
2 Stdes slighlly unstable during excavation
3. PJllerminaled al 3.001 (beg!).

Grcund Level

Deplh

-

I
. -1
- 1

I
I

I
I

025
030

,
LPliel

Iml

,
,
J

1~
~
J
,

1

~

080

1 10

220

2 80

300

1
1
i
1
1

j

j
1

____ ----.d .. _

S"""

Sheet 1 of 1

Sample

o...o.plh

Iml
--------

- .-
c, - -'

- ~
- -
"""--:"'.

,
I Sample Twe KI:')I

I 0 .I),sturbed Representar....-e
I

B· Bulk Repre~tat've

\ S· Spo\ Nm·Represenlallve

W· Waler
PIO· PIO ReadIng

JeA
& ASSOCIATES LTO
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Cha1l

Ben Bailey Homes Limited.

IP8A

Sheel

Sheet 1 of 11=-------------------------]

Land at Wombwell Foundry, off Hough Lane,
--------1 Wombwell
JctJ No:

232095
Exca..alKJrl Equipment

360 degree excavator

GlOUfld Level

Dme

24/11/2005

DRS05/03

Je8
& ASSOCIATES lTD

\o\lW\I\I,joynespike.co.uk

Lcqged

DRS

Siraia DesaiplJC(l
Sample

Depth
Iml

Sample

MADE GROUND: Loose 10 medium dense red bro .....m
gravelly sand with ash, clinker and brick.

End of Trial Pit a14.00 m

Rema1\s

1. Excavalion 10 determine the concrete base Braund pits.
2. No groundwater encountered
3. Sides unstable during excavation.
4. Pit terminaled a14.0m (beg!).

4.00

, .>

;-, .

. "

Sao-llple Type Key

0- Disturbed Represef1lallve

B - Bulk Represenl<lli..e

S· Spot Non·Represenlahve

W· 1A'aler
PIO - PIO Read,ng

Chl\d

Tesl Results

I



-

T""
ChEnl Sh""

PIIIO
Ben Bailey Homes Limited. Jf8Sheer 1 of 1

TP9A
Site

Land at Wombwell Foundry, off Hough Lane, [)a'e
Wombwell

JOON<> & ASSOCIATES LTD
2411112005

232095
vcawlo::n EQUlprnenl """'''' Foeld Recalls wwwjoynespike.couk
360 degree excavator DRS05103

GrOlJP1d Le..el ,,,,,cd Chkd ""~
DRS OQ.::, ?

-
Ol1"An Le~\ Sample Sall'P'oe

SlraaDesc"plO1 It<gen:$ """" Tesl Re$Ulls GrOJ1dwalef

InI) 1m) Type
1m)

Reco-ds

MADE GROUND- Concrete. i:.', -,', .... "'/

MADE GROUND Medium dense black red gravelly sand.
030 "-,~,!",

)or" ~'~
_~T~v_e~i:>9f_a_s~,_c~ir~k_e~~n.?_b~i~k~__________________ , 050 II.x\:..~l

End of Trial Pi1 at 0.50 m

~
R="'" Sdf11Jle Type Key

1. Shallow excavation to detemrine thickness of adJacer11concrete 0- Oslurbed Repre5l:ltllat,...e

2. No grounOwater encountered. B - &Ilk Rf!!PreMlfllaltve
3. Sides remained stable throughout excavation.
4. Pi\ termiflaled at Cl.5m (begl). s - Spat Nm-Rep'e'.enlallYf"

W·Wale.-

PIO - PIO Reading



Chffll

Ben Bailey Homes Limited.
Sh""

Sheet 1 of 1 JeADate

& ASSOCIATES tTD
24/11/2005

-----
Field Rt-eords wnN·ioynespike.co.uk

DRS05/03

Trial

Landat Wombwell Foundry,off HoughLane,
I------~-- Wombwell

Jct> No

232095
EXWvalion Eqc"pmel11

360 degre~ excavator

C(l.--CO"ds

Ct1kdlogged
DRS

Greund level

Sample

Deplll

(ml
''''''I
(ml

Groundwa1er

Rec«ds
1esl Res\JllsSirala Descr'ptim

0.20
MADE GROUND: Very dense black brown red gravelly
sand with "sh, clinker and brick

0.60
End of Trial Pit at 0.60 m

Sample Type Key

0- o.SfurOOJ Represenlalive

B • Bulk Represenlahve

Remarks

1. ConcrEte base stands O.3m above ground level, base is O.5m Ihick in
total.

2. No groundwater encountered.
3. Sides remained stable throughout excavation.
4 Pi1tertninated at 0.8m (begl) due to dense ground.

s . Spo! NOl-R.epresemalive

W·lN<!ler
PID - PID Rea::Jing



c.",
Ben Bailey Homes Limited.

232095

SheeL 1 of 1 Jf8
& ASSOCIATES LTD

".
Land al Wombwell Foundry, off Hougll Lane,
Wombwell

JOO No

E~caoillon Equipment Cr--orCls

--- .--------- -----1-(;(ound Lev~ Logged Chkd

ORS OQS
1---------------1------ ---1-----1-----\----\

~pr:

7

I

360 degree exca\lalQ(

$1I<'lta DeSCfpll('l

MADE GROUND; Loose 10 medium dense orange sand.

0.50
MADE GROUND: loose to medium dense gravelly sand
with ash, clinker and brick.

3.00----- -- - - - ,------------------ -- -- - - - ---
End of Trial Pit al 3.00 m

Dale

24/11/2005

w,vw. joyl1e~pike .co. uk

ORS05/03

Sample

Depltl

1m)

Tesl Resulls

\1;'/
, o,;~.,
~f5

:<B8

WJ
~x/x

• >; ,

>if>
Wj-,Y

X;<'':X

~?X
~&~

GrOlijl{jwater

Recads

sa-1~le Typ€ Key

D· D,slurbed RePresentalove

Remarks

1. No groundwaler encountered.
2 Sides remained stable throughout excavation.
3. Pillerminated at 3.0m (beg)).
4. Adjacent concrete base is O.2m thick

B - Bulk Repr€se<'ltati...e

s - Spol NO'l-ReJl(e>enlative

W-l.'Jaler

PID - PID Re<>d'rog

I



PIIID

Cher11

Ben Bailey Homes Limited.

232095

TP12A Sote

Land al Wombwell Foundry, off Hough Lane,
------~ Wombwell

E,c;lValion EquIPmenl

360 degree excavalor

GIOUlld Le.tel

Sheet 1 of 1 Jf8
8. ASSOCIATES LTO

Tesl Results

24/1112005

Fodd Recads www.joynespike.couk

NLM0503

Chkd

00-'0. """7Ntv1cC

Dep'h
Sample

"'~h
(m)

Firm orange brown CLAY with roollets.
1.60

- ----------- -E~d-ofTrial PII at 1.90 rn
1.90

j
j
J

Hem""
1. No groundwater encountered.
2. Sides remained stable throughout excavatioll.
3. PH terminated at 1.90m (begl) due \0 base of concrete.

Grwndw<llr:r

Records

Saml-Jle Type Key

a - D<S1urbed Representative

!J - Bulk Reptes.eo!alive

s . SpOl NC<l·Repr~entaltve

W.Vl./;Jler

Pia· PID Reaj,ng

I

http://www.joynespike.couk


PH>

el,,,.,1
Ben Bailey Homes Limited.

Tnal

S"e

Land at Wombwell Foundry, off Hough Lane,
Wombwell

.loo No

232095

1-'-----II
"'------1

E.caW'ltOll Eq\.I1pmE:llI

360 degree ~xcavalor

Sir alii Oe:-.criptol

MADE GROUND: Medium dense black ashy sand with
whole brick tlnd brick hagmen\s, scarp metal.
plastic and nlelal pipes, plastic and metal
sheeting, corrugated plastic, wood and occasional
boulders or foundary sand, concrete and clinker
boulders

End of Trial Pit at 4.50 m

Remwks:

1. Groundwater encountered 0313.S0m (begl)
2. Sides v~ry unstable in MADE GROUND.
3. Pit terminated at 4.0m (begf) due [0 concrete base

Sheet 1 of 1

Dille

Test ResulLs

oa..s

Jf.~
& ASSOClATE.S LTO

vM'V>'. joynespike .co.uk

NLM0504

0- D,slurtlc"':l Rt:fJfesenlali...e

4.50

j
J

1

________ .__ --'-- 1_J_-'_

24111/2005

Field Recuds

''99''''
NMcC

S...-nple

Dep<O
1m)

Sarnple

T~pe

Sample T)'?e Key

B - Bulk Rep<ese<1lali,e

S _Sp::>\ Ncn·Represe<1lali,e

W ·\Naler

PID - PID ReBdrng



PilI[)

ChOlt

Ben Bailey Homes Limited.

232095

, 'P14A Sile

Land at Wombwell Foundry, off Hough Lane,
...-:-::-----1 Wombwell

E~..aIion Equ.pmeo!

360 degr ee excavator

Grw"d Le~e1

Test Results

Sh""

Sheet 1 of 1 JE8Oae ----

& ASSOCIATES LTO
24/11/2005

NLM0505

Chkd.

O{L~
Sample

"'P'"
Iml

---~;:-~e~I-1L"".~'"
(rn) (flll- I TYPl~

MADE GROUND: Black ashy sandC
w"'Cit"l1-v-ery-",",e-q-u-e-n-'-----1---'--- ty:~&j---+--""'--+-----i------I

concrete and clinker boulders, metal, whole brick ~ r*~:<a
and brick fragments and occasional metal pipe, wood [;.x»~.x ~.JI
and mesh. ~... ";')/-J'y:r7~

~j

I
?X.~

I,Z' i'" . I' ./Y>,.. ,;Y',
r'-/' 7' >-J)

m~:':)
.~~<'.·1' ;.' . y,

._,. :{K
End of Trial Pit al 2.00 m

2.00

Rema~s

1. Groundwater encountered al Z.om (beg!).
2. Sides slightly unstable in excavation.
3. Pit terminated at 2.0m (begl) due to large obstructions.

w#w.joYflespike.co uk

SilInple Type Kei

O· Oislurtoed Represenlallve

B - Bulk R!1?Ie's.ent<l!I'>Ie

S· Spol Noo\-Represe'1l~r.oe

V\!'\/\/'Ile<

PIO· PID Readrng

1



PA 10

Chent

Ben Bailey Homes limited.

Jct> No

Field R"'UYds

DRS05103

Sheet 1 of 1 JfA
& ASSOCIATES liD

ro;;;:;;;-l-'-"'I--~-----------t;:;;;;:;---,:c;;",_L __ r;:;oc_----1

.-'TPE S,te

Land at Wombwell Foundry, off Hough Lane,
,---,--------1 Worn bwell

l)epttl

1m}

250

Dale

23111/2005
232095

ExcavalionEqwpmenl

360 degree excavator

MADE GROUND: Dense black sand with brick and wood.
BeCDrlling increasingly dense with depth.

--------------
End 01 Tlial Pit at 2.50 III

Re<11<ll1<s

1. E>\cavation carried oul within the pit.
2. Groundwater encountered at 1.1 m (begl).
3. Sides remained stable throughout excavalion.
4. Pillerminaled at 2.5m (begl) due \0 concrete base.

DRS

Sample

""''"1m}

Groundw"er
Rccads

Test Results

Sample lype Key

D· DS\lXb!.'d R~Ie5efilaliYe

B . Bur,. Replesenlail~

S· SpotNcn·R~pl'esel1l ....i~

W·V>I<lter

PID - PID Reading



T"" Chlfll

Ben Bailey Homes Limited.
P,11D

TPF S"e

Sheet"

Sheet 1 of 1

Land al VVombwell Foundry, off Hough Lane,

=-L
wombwell

Job No

232095
E:<ea"ahO(1 Equipment ---------------,c;::;;;;,-,-------------I---------~

23f11/2Q05

360 degree excavator

Co-ords

DRS05103

Jea
& ASSOCIATES lTD

'NW'W.joynespike .co. uk

Ch~.dGrwnd level

[kplh Ilmj

j
Slr<tl& DescnpllOf1

S~nple

"""h
(m)

MADE GROUND- Medium dense dark reddish black brown
sand wilh brick and concrete blocks up 10 GAm in
size and occasional sandstone.

End of Trial Pi' a\ 3.80 m

Remarks

1. Excavation carried oUl within the pi\.
2. No groundwater encountered
3 Sides slighlly unstable duringexcavalion.
4. Pillerminaled at 3.8m (begl) due to difficull digging.

Groondwaler

Recoras
\ T,,'''''on,

j
J
j

13.80

Sample Type Key

o - OtSlurbP.d Represf:nlal,ve

8 - B"lk Represen:alive

S - Spot Ncn-Represenlati..e

W'\"/aler
PIO - PIO Readfig



Chml

Ben Bailey Homes Limited.
Sneet

J~8-- Sheet 1 of 1

~e

& ASSOCIATES UD
23/11/2005

F o<:.--ldRf:CC(ds www.joynespike.co,uk

DRS05/03

S'te

232095
E'C<lva!,oq Equ,pmenl

360 degree excavator

CD-<Yds

f-c------------------ ==-----rr~-'--_r.;_:;;;;_--I
Qc.und Level legged

DRS

Ch~d

or.s
Sample

Depm
(m)

Deplh ltosl Re5-ullS Gl"o..u'jj",aler

R(:OCO"ds

1
I

:
j

I
I

2.00
End 01 Trial Pit at 2,00 m

Sample Type Key

D - DSlurbed Represenl,J\jve

Remarks

1. Excavation carried out within the pit
2. Groundwater encountered at 0.9111(begl).
J. Skies remained stable throughout ercavation.
4. Pit terminated al 2.0m (begl) due to concrele base.

8 _ BUlK Represenlalrve

S - Spot Nm·Represenlalive

W - 'MlIeI'
PIO • PIO Re3dr'l9

http://www.joynespike.co,uk


Trial
Chenl

Ben Bailey Homes Limited.

. TPH
p""

Land at Wombwell Foundry, off Hough Lane,
-.------1 Wombwell
Job No

232095
Co-CJds

360 degree excavalc>r

GrOUrld Level

DRS05/03

Chkd

{)i~(

\WoW .joynes pike. co.uk

I
~pr.

;;:7
lesl Results GrOJnd .....aler

Recc.-ds
Siraia Clescrqllo1

San ••

"""'"1m,

MADE GROUND: Loose red brick.

End of Trial Pit at 0.50 m
0.50

I

Remarl,s

1. Excavation carriE.'d out wilhin the pit.
2. No groundwaler enCOUilleled.
3. Sides remained stable during excavation.
4. Pillerminaled a\ O.5m (begl) due to concrete base.

J

I

Sarrple Type Key

D - DiSlurbca Representallve

B - Bulk Represelll.alrve

5 - $pol N~·Rep(esenta\lve

w_ Water
PIO· PIO Reading

.

j

L

I
j



Chenl

Ben Bailey Homes Limited.

232095

SMel

Sheet 1 of 1fc:-----------------------j

Land at Wombwell Foundry, off Hough Lane,
-.-----.-~ Wombwell
Job No

TPK
S'ltl

24/11f2005

E.c;walio'1EQtJI:;pm;;;;;M~'C-~~-----------------· C~~c:cd~',----------~------+:,-----::--------I
360 degree excavator

Slra:a Desot;Jhc:tl

End of Trial Pit at 0.90 m

RelllaO<5

1. Excavalion C<irried out within the pit.
2. No groundwi3ter encountered.
3. Sides remained slable throughout excavation.
4. Pillerminaled al O.90m (begl) due 10 concrete base.

C",,"
(m)

0.90

DRS0510J

Test Rewlls

,,,,,eJ
DRS

I

Sample Twe Key

D· o.SlutDed R!:!presenlative

8· 8u1k Repre5e!llalilll:!

S· Spot Nco-Represenlalilll:!

W.Vllater

PlD· PID Reaj,ng

Jf8
& ASSOCIATES LTO

www.joynespike.co.uk

1~~-~--~~--'-~~-1~1-..L..--+----'--_-~~-1

Gtoundwalef

Records

http://www.joynespike.co.uk


Che'll

Ben Bailey Homes Limited_

--TPL
Job No

232095

Sireel

Sheet 1 ofl

---=------1Dale

23/11/2005

DRS05103------r"_' I~_~~_I

1 il~_'_W_O_d_L_e"_'_' _

ExcavallQrl Equiprnenl

360 degree excavalor

Strata DescnphOl ~pth

Iml

MADE GROUND: Loose to mediuln dense red and black
brick, metal and occasional wood with a sliglll s,Jnd
matrix

- - - - - - - - - - - - - - - - - - - - - - - - - - - " - - - - - - - - - - -- 0,60
End of Trial Pit al 0.60 m

Remarks

1. Excavation Carried out willlin the pit.
2. No groundwater encountered.
3. Sides remained slalJle lhroughoul excavation.
4. Pilterminal~d at O.6m (beg!) due to concrete base.

I

LO;;Qea

DRS

j

JfA
& ASSOCIATES LTO

www.joynespike.co.uk

Tesl Rc-sulls
Sample

D<p<h

(m)

Sample Type Key

D - Disturbed Representali...e

B - Bull< Rep1C&eI1la\M:!

S - Spol Ncn·Represenli'lIYe

w_ water
Pia· PlD ReadIng

L

http://www.joynespike.co.uk


To.

P,tIO

Chen!

Ben Bailey Homes Limited.
r.:------------------------1

Job No

TPM
Stle

Land at Wombwell Foundry, off Hough Lane,
-----:-------1 Wombwell

232095

Sheet 1 of 1

Dace

23/11/2005

Goods

360 degree excavator
Field Rt..::ords

ORS05103

Jf8
& ASSOCIATES LTO

www.joynespike.co_uk

GrCU'ld Le..el
I~-___,___~-----------+------_r=:;--l-~__=:c---I

MADE GROUND: Loose red brick with breeze blocks <jnd
metal.

End of Trial Pit al 1.80 rn

1. Excavation carried out within the pit.
2. Groundwater encounlered at 0.1 m (beg!).
3. Sides remained stable throughout excavation.
4. Pit terminated at 1.8m (begl) due \0 concrete base

Lngg.,
DRS

Chkd

le....~ Legend S..rnple

1m) T,,,,
:«~y
~],'/

/':i~,. <X
~, , >

J ~'\,

..~. ,

)~
g0f1:
'NY.

(JIlJ

1.80

i
J

Sample

Depth
frn)

leSI Results Grcundwaler
Rf:C()rds

$arrple Type Key

o - Disturbed Represenlati .....

s . SpoI No1-Re~esenlal'..e

w- W~er
PIO _ PIQ Recd,ng

.!

I~ -'_j---'---------'_-+--------l._---"------- __

-

http://www.joynespike.co_uk


CIt(fi1

Ben Bailey Homes Limited.
Sheet:Tnal

JeA
& A550CfATES LTO

PII ()
Sheet 1 of 1

Sole

TPN Land al Wombwell Foundry, off Hough Lane,
------IWombwell

D8Ie

JOONo
24/11/2005

232095
Fiekl RecallS ...............joynespike.co.uk

360 degree excavator DRS05103
>-.-·-----------I----,,=----.L---r;c=---I
Ground le.-el ChkdLOJged

DRS

1 ",,' I """0" I s~o,:
(m) 1m) ,__'_Y_Oe_._~---"'--- 1- 1

MADE GROUND: BHek and concrete With a medium densc--- ------lr:.r;a
greysaJldynlalrix. ~

~J:«<:1~>~/x

~
v~;c.:;?{.. -:~:0<
'w
~~I·~:;·

y.;.>.;x
; ,

tW~:,d
yg:/>l,*%1

/x

Depth Gr<:AJndwa\er

RecOHJS
Sirala Descnpl'Qrl Test ResuUs

0'0MADE GROUND: SoH red, very sandy clay.

1,50
MADE GROUND: Dark gley black shale.

.··x

250
Dark grey brown CLAY.

280

Strong grey MUDSTONE

3.20
End of Trial Pit at 3.20 m

RC'lTlarhs'

1. Excavation carried out within the pit
2. Groundwater encountered at 1.5m (begl).
3. Sides unstable throughout rtJade ground.
4. Pit terminated at 3.2m (beg!) due to solid rock.

Sample Typi:! Key

D· O'st ....bed Represenlijlive

B - Bulk Repre~lalrve

S· SpolNM·Represenlali....e

W- w..ler

PIO - PID Reao:ling

L



CII""t:

Ben Bailey Homes Limited.

- TPJ

To'

PIIID

S'Il!

L<Jndat Wombwell Foundry, off Hough Lane,
1--------1 Wombwell

Job No

232095
·El<OloJationEquipment

360 degree excavatOf
Co-ords

Test Res.ulls GrwndWiller

Recaos

Sheet 1 of 1

fc-c------
DO.

24/11/2005

NlM0502

J~8
& AS50ClATES lTO

www.joynespike.co.uk

Gro.Jnd Level

--;:;,:-- jL~~' Leg"o.d 5"""" S~"Ple- Depth
(m) (m) Type (m)--------~N ----

Weathered grey brown MUDSTONE excavatedC-a-S-g-ca-v-e~L---1 0,30:
1

' ~., 1<

Gcavel is coarse of angular labular grey mudslone. I ~
Becoming coarser with depth.

Strata Descriptoon

MADE GROUND: Topsoil wHh frequent whole bricks and
brick fragments. melal and rope.

End ofTrial Pit at 3.10 m
3.10

Remarks

1. No groundwater encountered.
2 Sides remained sl<3blethroughou1 excavation.
3. pj) lermjnaled al J. 10m (beg!).

=

Logg'"

NlvkC

Ch~d

L

I

=

Sample Type Key

D· DIsturbed Represenlall....e

B - Bulk Representative

S . Spot Non·Repfesenl<ltive

W·Water
PID - PID Re8<ling

]

http://www.joynespike.co.uk


Chelll 50... ·T~I
Ben Bailey Homes Limited. Je8P,IIO

Sheel 1 of 1-
-TPJA S"e

Land at Wombwell Foundry, off Hough Lane, D>e
Wombwell

& ASSOCIATES LID

232095
Co-ads

360 degree e:<cavalor

0.50

MADE GROUND: Very frequenl whole brick and brick
fragments, W()oo debris and occasional metal.

--------------- -- ... _-
End of Trial Pit at 0.50 m

Rernaks

1. PitlloodeCl.
2. Sides rerllained stable throughout excavation.
3. Pit terminated a\ a.50m (begl) due \0 concrete base.

24/11/2005

't{N(W ,joynespike. co. uk

NLM0501

Lt:>;/ged

NMcC

Chkd

I
'- ----------_.!...-- ----'I

----~--------~-------------I--"""-,-,,-----'-0'01 -=::-\ S~p"

(m) (m) Typ~

~;Y':;:X---1---""'----1----1----1
. ~~~
. ,;!/;J'

.Y:'x>.t

Olb
S<rnple

Depth

1m)

B . Bulk Represen\aliYe

S . Spot Nm-Rep'esfl<'llati;e

W·~ff
PID • PID Re<oo:Mg



Chen!

Ben Bailey Homes Limited.
----------------i

Tnal

P,IIO Jr~
& ASSOCIATES lTD

Sheet 1 of 1
s"'
Land at Wombwell Foundry, off Hough Lane,
Wombwetl

.. TPO
Date

Joo No
24/11/2005

232095

I
F,e1d R(<XJ(OS

DRSD5J03

Co-nds \W,W.joynespi ke .Co, uk
360 degree excavator

17Ground Level

GroundlN<Jter
Recqds

Sllala [)eS(nptlOO

0.10

j

Sample Type Key

D· D,SlurbeC!RepresenlatlVE!

Ren1iu1--s:

1. Excavation Carried out within the Pit
2. No groundwater encountered.
3. Sides remained slable lhroughoul excavation.
4. Pit terminated at 0.1Om (beg!) due 10concrete base.

8 - Bulk Represenla!'...e

S ' Spol Ncn·Representali...e

W' V\i3tef

pro· PlD Rero<ng



B~nBailey Homes L_im_ite_d__, \"-' Sheet 1 of 1

s"
Land at Wombwell Foundry, off Hough Lane,

------ Wombwell
.- TPO

CO-C<OS

Job No

232095
E~cavallOO EqUIpment

24111/2005

ORS05/03

J~8
& ASSOCIATES LTO

'NWW.j oynespi ke.co. uk

""'.0 Chkd -,
DRS of.S ?

Sample
Grcunctw.alerTest Resulls","'" RE:CCO"ds(m)

I~~~" ---~---------- ----
End of Trial Pit at 0.10 m

Remar'Ks

1. Excavation carried out within the pit
2. No groundwater encountered
3 Sides remalhed stable throughout excavation.
4. Pil terminatE;d at 0.1 Om (begl) due \0 concrete base.

l

[)<?pill

S311lp\f: T'iP'" Key

0- Chsturbe<:l ReprE<:;e<llat,'/e

B - Bulk RepreSerllalive

S • Spot Non.Representative

W_WiJ\f>f

PID • P10 Reaj,ng



232095.20051540

APPENDIX C
Borehole Logs

Wornbwell roundry, I-lough Lane, Wombwell Consolidated Geo-Environmental
Investigation Report



jCher1l

IBen~ail=y_H0rTles Lifllited.
Is~e
,Land at Wombwell Foundry. off Hough Lane,

~;3~~~- rO~bwell_ __

O...II,ng EqUipment : Cwi:fs -
SOIL MECH 405 AND COMP

BH1A

Siraia Desa'llhon

""'....~~~_§_f39_~Ni2.Co_~c!~e _
MudsJone

Sandstone
--- 400

I,

-----_.- _ .•._. --- ----- - --- --- . 10 80
Dark rT1udslone

---;:c:-:-;---- -- ------- ...- ---- --- 1200
Coal

1--;:--;----- --- --- ------- ...--- 1340
Sandstone

2000
End of Borehole at 20 00 m

I

~ 1 _---------_._--- --------
Remarks

1. Hole I~rminaled al 20 DOm (begl)

I Level

Iml..
~
(,
j
;

1

- .- jS<rnplc

'1L~~:".~.''YO'

~
.•

.. -.•. -.- .

t -----~-:-
1--c_C:

~
r
S-'4

, .. 1
I
I

3
j
i

•

••

•

· .w
~

~
I

••

•• ••
•• ••••

: : ..
.. ' .

Sample Type Key
0- Otsturtled Rcpresen\allYe

B - Bull<; RepresentatIVe

5 - SpoI Nc.-.-Rep<esent<;tl'>le
w- V>.ater

U - U1d,slurbW Rl:Presen\al,Ye

J • Jar $ample

(el • Ccoe SPT
($) - Spoon SPT

Sheet 1 of 1



Cl,enl Slart Dale
Borehole 10 Ben Bailey Homes Limited. 24/11/2005

JfABH2A .- Erui Oal-;-·------
Site

- Land at Wombwell Foundry, off Hough Lane, 24/11/2005
Wombwell

JdJ No i3ad\fdl Dale

232095 24111/2005 & ASSOCIATES lTD

Drilling Equipment Co-<)(ds
.------

F,eld Recods

SOIL MECH 405 AND COMP www.joynespike.co.uk
DRILLERS

Gro..Jno Level
--

LO'Jged OM ",pc
DRILLERS ()P_~ ;:2.

._-

Depth Level
Sample Sample Gwodwaler Backfill

Legend ,''', Deplh le~\~
SImla Oest.l>pl.cr. Reccr" Details1m) 1m, 1m}

" MADE GROUND: Concrete 0.20 ~"~'.:..J\:. ~
-~ - - - ~~Jr""- -- - "-~"----=',

Clay. - - - \-..iJ:!-- -
- - ~~...;.~1.40 II > 0 •

Mudstone. '5;..Q:;:r-~'
~o .~~.J:r-Z·

~ • ~~;'-.7:
~ ';("-0-, -"Jr7:

1 -.;~o=-D~J,--.r,
0

~
v~o=,~-"-o-~'

I~ VC" 0
~~J?:

II v(" f):,:,S!Jr?:'
';,,,""-
')5"J)""'"~"

j:~;2:;• i~z:
;(>,:-0_,

I ~ ~'/r""";:c" 0 ,~2;T;Z-;
v 0'-', 0..."

!II
~~.JJ..:L'
;("0~~r'7;j ~ (l-'

0 ~2;Y'z;
§ ~~o~,

'j--;::J;..:L'
v.2js-?}

~O.7() .. ;§:-o_,
Dark mudstone. -:O~J.rD;ffo-,

;~ J.r:!J
;sf-;;',~,

== :-, ",,--'
3;i;:;:'-,~~
~j)~;z'.

13.20 . . ';c~o_.
Sandstone. ~'::".J'Fs.'

, :;J;~T~;
- --- - - -- -- -- -- - - - -- ---- .. ------- - - - - - - 14.70 .. ~.

End of Borehole at 14.70 m I
J

~

I
Remarks Sa--nple Type Key

1. Hole terminated at 14.70m (begl). D· [),slurtJed RepresentalNe

8 - 8u\\\ Represef1talll'e
S - Spot Ncn-Rep.-esenlali'll!
W.Wa\er

U ,Und,Slurbl'd Representative

J _ Jar Sample

(C)- CC>""'IeSPT
(5) • Spoon SPT

Sheel

Sheet 1 of 1
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Borf!hole 10

BH3A

232095

;0,er11

Ben Bailey Homes Limited.
tS'If!
Land al Wombwell Foundry, oft Hough Lane,
,Wombwell

1

OfIJJIf1{} E~'Pf1U>rW

SOIL MECH 405 AND COMP

\ MADE GROUND Conoele

Cla)'

MU(jstone

SaJldSlone.

Dark mudstone

Sandstone

End of Borehole at 14 00 m

Rt.'f"\""~,s -

1 Hole terminated al 14 OOm (begl)

010

130

400

10 50

1200

1300

14 00

I I
I

~i
II
f I
I

I

24/11/2005

JfA
& ASSOCIATES lTO

ErKT[);«;-

24111/2005

24/11/2005

\WJw.)Oynespike co.uk

leI><" -_. l~_-
pr,," /"_

I GrCJ.J,,~t!< (BoclIhll
Dela.ls

I
l

DRILLERS

DRILLERS

TeS1S~ I S~p'e !
Sample f-le..-A I e;wtld Tl'P" ""10

1<'\: 1m,

I' I '

~- ],~f~
j

I~-

iIe:
1-0 II~-

I
(

II ...

I

I

I

r5amP+e iWB Key - -

o Dtsl ....bbd R<-1l'e5Bn:<I'.W

8 . BulkRep'esffila\l~
S· Spot Ncn R,·pre5f>llat.\IC

W· W'a'.e<

U . l)n(J,slurDed Represenlal've

J. Jar Sample

lei· CU'e SPl

(5) SpDO'1SPT

Sheet 1 of 1



6ofehole 10

BH4A
JOO No

232095

I
C>~'

Ben Bailey Homes Limited.
.
s"
Land at Wombwell Foundry. off Hough Lane.

IwombWClI

D-I~"'QE Q'_-rpment

SOIL MECH 405 AND COMP

Clay

, MADE GROUND Concrete

Slralill)t>~u,phc"

Sandstone

Dark mudstone

Sandstone

End of Borehole at 14 00 m

RE'fTlmr.
1 Hole terminated at 14 OOm (beg!)

010

420

Level

I·'
Sanr.le

Typp

JeA
& ASSOCIATES lTO

ISla1 D'.l1e

I 24111/2005,
TEnd D<lte

2411112005

24/1112005

www joyneSplk.e.CO uk

.1_ DRILLERS

IL~;IlLERS _r'~Jr.s= .1?~..
Sa'llple
Depth
1m,

Tesls
BackfIll

Delallr.

.j --

j
I

,
I
I

1C 30 1 -'~i
I 3J

f~
!

t- ---=1_ . :-::J
13 00 l~i
14 00 I

I
,

•

"i
"•1

)

5~ie Twe Key-
0- D'slurt>ed Represe'lI~!IVP

B - Bu1k RepresentatIvE!
S - Spot Ncn-Represenlall'o'e

I W - 'Na:e<
I U lhd'~lu'beo Rep,e.<oe'1lal"e

J . J;Y Sa'nple

(CI . Cme SPT

(51- SDOC<' SPT

Sheet 1 01 1



Siarl Dale

8H5A
JOO No

232085

Chent

Ben Bailey Homes Limited.
S;t;-- ---- - - ----------.-------

Land at Wombwell Foundry, off Hough Lane,
Wombwell

OrlITlngi:~ - ~
SOIL MECH 405 ANO COMP

Clay

Mudslc>ne.

Sandslone.

Dark rtIudslone.

Mudstone.

Sirala Descrphon

-----1
i

I
I--- ---------------j

- - - - - - -

End of Borehole at 13.60 m

10.30

1260

13.60

- --- -- - -

"1sample
level

; Lege~ _ T,p,Iml

I .
j- -.I .. j
1_.- j

r ~'::-.1
i--~

--.-:-:i
I-- ,

.----:--:1 I..
I

•• I
I

:

..

.: :

..

Depth
(m)

200

350

I
I
~

Remaks

1 Hole t(;rminaled at 13 60rn (begl).

24/11/2005 JDA
Eod "''' r.K
''''''',U D'" JOYNES PIKE

2411112005 & ASSOCIATES LTD

- FieldReWdS www)oynesplke co uk

DRILLERS I
legged - rhl\d

DRILLERS 1£)(1.'
- --,---------..L..----,-.L....-r--
Sample

"""h
_ ~m) I-~~.__ ~

,<p.h'
Details

Tesls

Sample Type Key
o - DIsturbed Representative

e· BuIll ~epI~:a\~

S • SpOl NlXl·Represenlali.-e

w·1fIIa..er
U • lJIld,slurbed Represenl<ilive

J . Jar S<Ynple

(C] • Co1e SPT

(S)· Spoon SPT

Sheel

-
Sheet 1 of 1



JS".,,,..

__ ~__ 24/1112005

End "'"

24/11/2005

Borehole 10 Ben Bailey Homes Limited.

JeA
& ASSOCIATES LTO

BH6A --
land at Wombwell Foundry, off Hough Lane,
Wombwell

Joo No

24/11/2005232095
bnlling EqU;pmenT _. _I-. - . -- -- .

SOIL MECH 405 AND COMP

--- coXidS"
www.joynespike.co.uk

DRILLERS

~

J Groundwater
Tesls

Records
-~~-- l---

Sample

""'''Iml
I

Sample
legl'fld I Type

_J
level

1m)
Siraia DescnpllOll

Clay

·

I

I
I

260
Sandstone

· :
•••,

•

~
~I
~ I§ I

j :=-,:=:~, E-:~~c"-=]
3 I

·1,
:' :,

~
.. ,

j ,

1
I ,,
: .. I

I

•

I

,
- 1

I

I

700
Dark mudslone

I-::-c--- ----- 930
-- -1

ISandstone

1400
End of Borehole i3t 14.00 m

I
I

-- .- ~--'----~R~~-------------------------- --

1 Hole lerrninated at 14 DOm(begl)
Sa-npls Type Key
[) - DSlurbed Representative

B - Bulk Represenlahve
S - SPJl NCtl-Represenlalllie
W·Wa\er

U -\..k1dlsturbed Representative

J . Jar &mple

(el - Ctr1e SPT
(S) - SpOOl SPT

'c.;;;;c----------------I,
. Sheet

I
Sheet 1 of 1
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Chml 51<1'1Dale
Borehole 10. Ben Bailey Homes Limited. 24/11/2005

JfABH7A Sile -- E'r1dDale

Land at Wombwell Foundry, off Hough Lane, 24/11/2005
Wombwell

Job No Bw.I,11 Dale

232095 24/1112005 & ASSOCIATES lTO
Dnlllr1QEquipmenl lCo-ords - Field Records

WWYI.joynespike .co.ukSOIL MECH 405 AND CDMP DRS05103

Greundl~1 logg~ IC~d I'"P'DRS On., -;::::?

Deplh Level Sample Saonple Grounawatef Backfl~

Strata C'€scnphClI)
Legend Type DE,pth Tests Delaols1m) 1m) (m) Records

'''-.. MADE GROUND: Concrele 0.20
.~-~---

../
~~. ~"MADE GROUND: Dark grey sand with occasional

! I~firing.

~ ,! .~~
Grey brown MUDSTONE.

3.00 ~Ji
~

, ~
~
~~55II

1 ~" ~
,
~

~
,
~ ~III!I

~~
lighl grey very hard SILTSTONE.

12.50 ~
.,~...'
• " , • < •

. ,.., "

.... " .
15.30

......., - - - -

_,.range brOVlll SANDSTONE.
3
~

1650 ~
Strong light grey MUDSTONE. ====='

-

iI
• II

--------- .- - - - - - - ---- ---- - - - - - --- --- - - - 20.00 - - -
End of Borehole at20.00 m

""".., Sa-l1ple Type Key

1. Hole terminated at 20.0m (beg!). o - Disturbed Representative

B - Bulk Rep~esenlative
S - Spot NDn-Represe1Ia11\o't!
W- 'MIler

U - Undisturbed Representative
J _ Jar Sample

(C) - Cene SPT

(SJ - SpOO'"l SPT

Sheet.

Sheet 1 of 1

'-



Boret\Ole 10 1°"::1\1
;Ben Bailey Homes Limited,
I

[s"e
'Land at Wombwell Foundry. off Hough Lane,

jWOmbWell

BH8A
.iOu' No

232095
Drllhng Equprnent

SOil MECH 405 AND CaMP

MADE GROUND Brick wood, metal and plastic
with a loose red brown sandy matrix

MADE GROUND Concrete

End 01 Borehole at i 20 m

Re<narr.5

1 Hole terminated at 12.0m (begl)

Co·ord~

lJt;pth
(~(

090

j
i

:\,

!
j,

j

l
J,,
1,,
1;

1200 1
J
1
3

1
j
,
i
i,
o(

"'
~
1
'?

1

,

I '
! J

S~"l'plp I
Type

St<ll10ale-

I IJPA
: JOYNES PIKE

& ASSOCIATES LTO

24/1112005

lEnd Oale-- -

: 24/11/2005

Ba";kT~1 Date

I 2411112005

I
I
F Ield Reccrdt

DRSOSf03

1

I
Ol~d

(.\'L

wwwjoynespikeco.uk

S<'I'l1ple
D<-1-Jlh

(rn)

le5t~

I~~~I;:r:i~:~re5e~l-ah~

B - Bulk Represenlat",e
S - Spot Nvn-Repre>enla\l\!€
W- V\ialer

U - Undisturbed Repr~enlal1\te

J - Jar Sample

IC) - Ccr;e SPT

(5, - Spoon SPT

'Slleei- -
Sheet 1 of 1



Sum DaleIB~nBailey Homes Limited.
rsrte-
Land at Wambwell Foundry, aff Hough Lane,

~ Wombwetl
Job NQ

BorehOle ID
24/11/2005

JeA
& ASSOCIATES lTO

24/11/2005

232095
DriiiinQ EqulplT1!'nt.

SOil MECH 405 AND CaMP DRS05103

,,,,,,,,
DRS

Child

I Lir.:;
Gra..nd Level

Sample

""<e
Iml

Grourldwaler BackfIll

Recads Delails"""<e
(m)

Tesls

-,~ADE GROUND: Concrete.

'_~~~E.-~~?~I}!?:J~o_T~l~~n~. 1

End of Borehole at 1.40 m

Sample Type Key
D _ Dislurbed Represenlative
B _Buill Representallve
S - Spol Ncn.Representati...e

W-lNalef
U - Undisturbed Representative

J - Jar Sa7Jple

(C) • Cene SPT
IS) _ Spoc:rl SPT

Remarks:

1. Drilled to determine thickness oj concrete
2. Hole terminated at 104m(begl).

Sheel:
Sheel 1 of 1



Chent. Start O<!te
6Or<!hole 10 Ben Bailey Homes Limited. 24/11/2005

JeABH10A Slle- End Dale-

Land at Wombwell Foundry, off Hough Lane, 2411112005
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Methodology for the Screening of Soils in Terms of the Risk to Human Health
(Including the JPA Methodology for Calculating Tier 1 Screening Values)

The legislative framework for the re~lulaiion of contaminated land is contained in Part
IIA of the Envirunment<J1 Prolection Acl 1990, which was implemented in the
Contaminated Land (England) Regulations 2000. This legislation allows for the
identification and remediation of land where contamination is causing unacceptable
risks to human heallh or the wider environment. The basis of the UK contaminated
land policy is the 'Suitable for Use' approach, which stales that land should be suilable
lor its current use and made suitable for any new use as official permission (through
the planning process) is given for that use.

Under Part IIA of the Environmental ,Jrolection Acl 1990, contaminated lanel is defined
as land where significant harm is being caused or Ihere is a significant possibility of
such harm being caused or where [;ollillion of controlled wOlters is being, ('I is likely to
be caused. For significant hJrm to occur, a pollutJnt 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

As part of the regulatory framework discussed above, the UK Government pUblished,
on 14th March 2002, the Contamina~ed Land Exposure Assessment model (CLEA).
This presents Soil Guideline Values, which are "generic" values for assessing the risks
to human health from chronic exposure to contaminated soils. The Soil GUideline
Values represent 'intervenlion values' above which the levels of soil contamination rnay
replesent em unacceptable risk to the health of site-users such that flJiiher illvestigation
and/or remediation is requirecl. The Soil Guideline Values are not intended to represent
binding slandards or statutorv objectives.

The Soil GuideHne Values have been derived bearillg in mind particular proposed land
uses. Currently, three types of 'standard' land use have been considered, namely
residential; allotment~; and commercial/industrial. For each standard land use there
are a number of different exposure routes which mayor may not be active depending
un Ihe site-specific scenario The Soil Guideline Values generally utilised in this report
(unless otherwise specifically stated) represent worst case exposure scenarios with all
exposure routes active for resicienli:~1with plant uptake.

Currently, Soil Guideline Values have only been prepared for arsenic, cadmium,
chromium, inorganic mercury, nick",l, selenium, lead, toluene and ethylbenzene. The
Soil Guideline Values have replaced the trigger concentrations formerly prescribed by
ICRCL document 59183, which has been withdrawn. In the absence of existing United
Kingdom guidelines for certain conlaminants (i.e. where UK Soil Guideline Values have
not been published), Joynes Pike & Associates have calculated of Tier 1 screening
values for various contaminants, currently utilising version 5 dated September 2005.

Th", methodology employed to calculate these values is as follows:

\Nhere available, United Kingdom based toxicological data, presented in the
appropriate Environment Agency CLR TOX series of reports has been used. When
new TOX reports are issued, the Tier 1 values are updated accordingly.

However, where" TOX repOIi is not available, reference has again been made to the
Risk Assessment Information System IRAIS) database (hltp:/liaisornl.gov) for

Consolidated Geo-Environmental
Investigation Report

W0ll1bwel1 Foundry, Hough Lane, W0ll1uwel1
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toxicological information, with the exception of banded TPH where reference is made to
the Total Petroleum Hydrocarbon Criteria Working Group (TPHCWG) documents,
which contain both toxicological hformation and physio-chemical properties. These
documents are utilised for "threshold" (ie non-c2rcinogenic) contaminants only, with
the toxicological data adjusted for average UK bodyweight (70kg). This exercise
generales a Tolerable Daily Intake (TDI)

It is noted that the Environment fI,g8ncy publica lion P5-080ITR3 (The UK Approach for
Evaluating Human Health Risks from Pelroleum Hydrocarbons in Soils), idenlifies three
carbon bands at the "heavy" end of the spectrum, which would be characterised by
immobile highly unreactive compounds. However, since no toxicological data exists
currently for these additional bands, Joynes Pike & Associates have continued to utilise
the data conlained within tile TPHCWG publications until such time tllal new data is
released.

To model the Tier 1 values, JPA have used a variety of 8ppropriate software models
including SNIFFER, CLEA 2002 ilnd RISC 4.0. The CLEA 2002 software has ~een
ulilis8d 10 model benzo (a) pyrene since t"is is an original contaminant within the model
and is also noted to be a non VOlatile compound. The SNIFFER moriel (L0tv101) has
been used for non-organic contaminants, whilst tile RISC 4.0 model has been utilised
for tile remaining organic contaminants. RISC 4.0 uses the Johnson & Etlinger model
with respect to the volatilisation of compounds from soil.

The default p3rameters are accepted when running the model at a Tier 1 level to give
the 1I10si Clinserva1ive model except th3t the SOM is cal,:ulated wilh a range from
adjusted :0 1 0% kl S% (10 be iniine with the SOM values utilised In tile recently
published Toluen8 SG\} repadi.

Wombwell Foundry, Hough Lane, Wornbwell Consolidated Geo-Environmental
Investigation Report
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Radon (RPM) Report - Standard

Section 1: Location and extent of report area

Area centred al: 439032,402342
Radius at site area: 200 melres

INNER RECTANGLE or CIRCLE defines site area (delails provided by clienl).

OUTER LINE shows exlent of TOTAL SEARCH AREA comprising the sile area and
automatically generated buller z.one. The requirement lor radon protective measures
jndicaled in Seclion 2 is based on a geological assessment of the Total Search Area.

Please see See/ion 4 for details 01how the search is carried out

This product includes mapping data licensed from the Ordnance SUI\'€Y® with the permission of the Controller oj
Her Majesly's Stationery Oflice. © Crown Copyright 2006. All rights reserved. Licence number 100037272• "-

.. ". I'IIF,<r"lOrdnance
.. .,. _1llrL!J_ ~ Survey

Dw~: 1GJanuary 2006
BGS RPM-GIS ,Iersion 2.0
© tJERC. 2006. All right:> reserved.

Pa'le: :2
Hepor1 No: /GR_03702'J_'
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Section 2: Requirement for radon protective measures

The delermination below lollows the two stages described in BR211 Radon: Guidance on

protective measures (or new dwellings (1999 edition), which also provides guidance on what

to do il the resull indicates Ihal prolective measures are required.

Stage 1

Stage 1 (Annex A) of the BR211 (1999) procedure indicates that the minimum level at

protection for Ihe report area is NO radon protective measures.

Stage 2

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

protective measures are required lor the reporl area. This assessment was derived

automatically Irorn the BGS Radon Protective Measures GIS (RPM-GIS) frorn 1:250,000

scale digital data. Resulls of the geological search are described in Section 3, and rnore detail

on the assessment procedure is outlined in Section 4.

Result

The BR211 (1999) two-stage procedure indicates that BASIC protective measures are

required for the site. This is the higher of the two levels of protection indicated by Stage 1 and

Stage 2.

The BGS is no! able to provide advice on the technical specifications of 'basic' and 'full' radon

protective measures. This information is detailed in BRE Report BR211 :Radon: Protective

measures for new dwellings which rnay be purchased Irom brebookshop.com. 8R2t 1

offers guidance on the technical solutions that are required to salisfy Building Regulalions

requirements. Summary guidance is available on the web at:

ht Ip:l Iwww.bre.co.uk/radon/protect.htenl.

If you require fUr1her information or guidance, you should contact your local authority building

control ollicer or approved inspector.

Contact 020 7944 5745 or Email: partscdgh.br@odpm.gsi.gov.uk for advice on Ihe

interpretation of guidance contained in BRE Repor1 BR211.

Dale: 16 January 2D06
8GS RPM·GIS VcrsiOrJ 2.0
© f~ERC, 2006. All righls reserved.

Page: J
f,cpon (,'0: IGR_03i021_'

http://Iwww.bre.co.uk/radon/protect.htenl.
mailto:partscdgh.br@odpm.gsi.gov.uk
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Section 3: Geological units within the search area

Below is a lisling, if available, ollhe possible combinations 01Bedrock (Solid) Geology units

and overlying Superficial (Drill) Geology unils wilhin the lolal search area derived

automatically by the RPM·GIS.

These have been derived (as indicated) from searches of either:

a) Combined 1:250,000 Bedrock (Solid) and 1:625,000 Superlicial (Drift) geology maps

b) 1:50,000 Bedrock (Solid), Superlicial (Drilt) and Arlilicial geology maps

1 :250,000 data

1. MIDDLE COAL MEASURES (FORMATION)(SAr~DSTONE 3000); No drift

2. MIDDLE COAL MEASURES (FORMATION)(ARGILLACEOUS ROCKS,

UNDIFFERENTIATED); No drift

Dale: 15 ,January 2006
BGS RPf •.f-GIS Version 2.0
© t~E.RC, 2006. All righ1s reserved.

PaQc: ~
Reron No: IGR_0310ir_'
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Section 4: Determining the level of radon protection.

BR 211 (1999) sets out a two-slage procedure to help determine the level of radon proleclion

required in new dwellings and extensions.

In Stage 1 01 the procedure, the 5 km grid square radon potential maps (Annex A,

BR211,1999) produced by the Nationat Radiotogical Protection Board (NFlPB) are used to

make the primary determination 01 the level of radon prolection needed. The NRPB maps are

based on the average estimated proportion 01homes exceeding the radon Action Level tor each

5 km square 01the Ordnance SUivey National Grid.

In Siage 2, a second series of maps produced by Ihe BGS (Annex B, BR211, 1999) is used to

decide whether it is necessary 10consider upgrading the requirement for prolection indicated

by Stage 1. This procedure has the objective 01avoiding cases 01 underprotection thai might

occur had the guidance depended solely on the average radon level in the 5 km grid square

indicated by the NRPB maps. TIle BGS maps in Annex B (BR211, 1999) show those 5 km

grid squares that are underlain, completely or in part, by geological units thai require either

basic or full protection to be installed in new dwellings.

i

A geological assessment may need to be carried out where the site falls within a shaded grid

square on the BGS map in Annex B of BR211 (1999), The geological assessment checks

whether a sile is on or close to a geological unit which potentially exceeds the action levels for

either basic or full radon protection. Consideration must be given to installing basic or full

radon protection il the geological assessment shows that this is indicated. II a site falls within

one of the shaded squares, il does nol necessarily mean that it must have radon protection.

This is because some of the grid squares contain bed rocks and unconsolidaled (drifl)

deposits with lower radon polential than the maximum levels shown on the 5 km grid maps in

Annex B (BR211, 1999).

In many cases the geological radon potential varies considerably within a grid square. In other

cases, only a very small area (sometimes only a lew hundred square metres) with a radon

potential exceeding ti,e thresllOlds for basic Orfull proteclion OCcurs within the shaded grid

square. The level of protection thai might be required is thus sile specific, and can be

determined by reference to the relevant radon potential map in BR211 (1999) followed by a

geological assessment of the site.

(Please note, the hlRPB is now the Radialion Proleclion Division of the Health Prolection

Agency)

Dale: 16 .January 2006
80S RPM·GJS Version 2.0
© ~-iERC.2005. All righls reserved.

P~ge: 5
RepOl1 No: /GR_03l021_1



~~J~ ~r:.eJ.rtm~~!:.,~~~';.L..:tJ.i.Q ..'~!c.....;-!Jj11

Radon (RPM) Report - Standard
N""VJlAl.I"'VI"O~""H1IHH"'''CH COl.'HClt

British
Geological Survey

The geological assessment in Ihis report is produced b,' the BGS Radon Protective Measures

Geographical Information System (RPM GIS), which has been developed to provide Siage 2

Geological Assessments (RPM Site Reports). The assessment is derived from a geologically

based interpretalion of radon measurements in dwellings which were provided to the BGS by the

NRPB without prejudicing confidentiality ullder1akings to householders and the Departmenl of

the Environment, Food and Rural Affairs (DEFRA). The reliability 01a geological radon potential

assessment is approximatety proponionalto the number 01radon measurements available and

the scale of the geological maps.

i,
The RPM GIS currently comprises 1:250,000 scale data with more detailed information tor

twenty 1:50,000 scale geological map sheels covering the most radon-prone parts 01

Derbyshire, Northamptonshire, Nottinghamshire, Leicestershire, Lincolnshire, Oxlordshire,

Shropshire, Somerset and Yorkshire. The RPIvl-GIS is being upgraded to 1:50,000 scale as

new digital maps become available Ihrough the BGS DiGMapGB programme.

The search area (circle or rectangle) lor a sile is increased by a buller zone 01 50 m in areas

wilh 1:50,000 scale data and 50001 in areas with 1:250,000 scale data. This is to allow lor

polential inaccuracies in the position 01 Ihe geological boundaries. In many cases a number 01

combinations 01 bed rock and drift with differing geological radon potentials will occur within

Ihe Iota I search area. Following the precaulionary principle, the requirement lor proleclive

measures is derived from the highest geological radon potential encounlered within Ihe total

search area.

Dale: 16 Janu~ry 2006
BGS RPM-GIS l'ersiO'l 2.0
e r~ERC.2006. All righI,s reserved.

P<::oe: 5
Rcporl No: /GR_ 0370()1_ J
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Section 5: Follow-up Detailed Radon Protective Measures site report

For mosl paris 01 Ihe UK, a higher resolulion assessment 01 radon proleclive measures

requiremenls can also be provided by BGS. Tilis will comprise:

I. Assessmenl by a qualified geologisl 01 Ihe relevant 10,000, 1: 10,560 or 1:50,000

scale geological map(s) covering the tolal search area from BGS archives.

II. Idenlificalion of Ihe level 01 radon protective measures indkaled for all geological

unils encounlered wilhin Ihe sile and Ihe immedialely surrounding area.

The basic charge lor a Detailed Radon Prolecllve Measures Report is £210 (incl. VAT &

Delivery). Reports lor very large or geologically complex sites may, however, have 10 be

supplemented wilh addilional charge - ill such cases, enquiry slat! will conlirm Ihe charge

wilh the clienl belore proceeding.

The Radon follow-up repons can be ordered from:-

Geological Enquiries, Sri/ish Geolog,cal Survey, Keyworth, Nollingham NG12 5GG; Tel: 0115-936·3192;

Fax: 0115-936-3192; e-mail: geohelp@bgs.ac.uk. An on-line ordering facility is available on the 8GS

Website: vfww.bas.ac.ukJoeoreports.

Section 6: What is radon?

Radon is a nalurally occurring radioaclive gas, which is produced bl' Ih8 radioactive decay 01

radium which, in lurn, is derived from the radioaclive decay of uranium. Uranium is found in

small quanlilies in all soils and rocks, allhough the amounl varies from place to place. Radon

released lrom rocks and soils is quickly diluted in the almosphere. Concenlralions in Iheopen

air are normally very low and do nol present a hazard. Radon that enters poorly venlilaled

enclosed spaces such as some basemenls, buildings, caves, mines, andlunnels may reach high

concentralions in some circumstances. The conslruclion melhod and degree 01 ventilalion will

influence radon levels in individual buildings. A person's exposure 10 radon will also vary

according to how particular buildings and spaces are used.

Inhalation of the radioaclive decay producls 01 radon gas increases Ihe chance of developing

lung cancer. II individuals are exposed 10high concenlrations for significanl periods of lime, there

may be cause lor concern. In order 10 limil the risk 10 individuals, Ihe Government has adopted

an Action Level tor radon in homes 01200 becquerels per cubic melre (Sq m-'). The Governmenl

advises householders Ihal, where the radon level exceeds the Acllon Level, measures should be

taken to reduce the concentration.

Dale: 1G Januc;ry 2006
8GS RPM-GJS l'ersiOfl 2.0
@ !~ERC, 2006. All rights r£'serllcd.
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Section 7: Radon in workplaces

The lonising Radiation Regulations, 1999, require employers to take action when radon is

present above a defined level in the workplace. Advice may be obtained from your local Health

and Safety Executive Area Ollice or the Environmental Health Department of your local authority.

The BRE pUblishes a guide (BR293): Radon in the workplace.

BRE publications may be obtained from The BRE Bookshop, I H S Technical Indexes Ltd.,

Willoughby Road, Bracknell, Berkshire RG12 8DW. Tel: 01344 404407, Fax: 01344 714440,

website: www.brebookshop.com

Section 8: Radon in existing dwellings

Usefuf information is given in the lollowing free publica lions which can be obtained by writing 10:

Radon Studies, Radiation Protection Division, Health Prolection Agency, Chilton, Didcot,

Oxfordshire OX11 ORO

Radon - A Householder's Guide

Radon - You Can Test for it

Radon - A Guide for Homebuyers and Sellers

Radon - A Guide to Reducing Levels in Your Home

Information in the booklets is also available on the DEFRA website al:

htl P:/lwww.defra.oov.uk.!environmeoVradioactivity/radonlindex.htm

Householders are recommended 10lollow advice in Radon - a householder's guide. The guide

outlines simple solutions for dealing with the radon problem depending on whether or not the

home has been tested for radon. In radon affected homes, the problem of radon can usually be

tackled with simple, effective and relatively inexpensive measures. These measures are

comparable in cost to work such as damp-proofing and timber trealment. You can get practical

advice about construction work to reduce radon levels from the Building Control Officer at your

local council.

Advice about radon, its health risks and details of !low to order Ihe radon test may be

obtained from Ihe Radon Freephone on 0800 614529 or Tel: 01235822622, website:

\'JWw.hpa.oro.uk Or by writing to Radon Studies al the Health Protection Agency, address above.
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Section 9: Terms & Conditions

General

This report is supplied lOaccordance with lhe GeoReporls Terms & Conditions available on lhe BGS website al
\\'ww.bgs.ac,uk!qeoreDorts and also available from the BGS Central Enquiries Desk allhe below address.

(, /

lmportanl notes about this report

The dala. inlormalion and {elated records supplied in Ihis report by BGS can only be indicative and Should nol
be laken as a substitute for specialist interpretations, prolession31 advice and/or detailed site invesligalions.
You must seek prolessional advice before maKing technical interpretations on Ihe basis of the m3terials
provided.

Geological observations and interprela1ions are made according to lhe prevailing undelslanding of the subjecl a1
lhe lime. The quality of such observations and interpretations may be allected by (he availability 01 new dalB, by
subsequent advances in knowledge, improved methods of interpletation, and beller access 10 sampling
locations.

Raw data may have been lranscribed from analogue 10 digilal lormat, or may have been acquired by means of
automated measuring techniques. Although such processes are subjected 10 quality conlrol to ensurE! reliability
where possible, some raw data may have been plOcessed without human inlervention and may in consequence
conlain undetecled errors.

Detail, which is clearly defined and accurately depicted on large· scale maps, may be losl when small-scale
maps are derived tram lhem.

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

The most appropriale techniques lor copying originallecords are used, but there may be some loss of de\ail and
dimenSional dislonion when such recOlds are copied.

Dala may be compiled from the disparate sources of inlormation at BGS's disposal, inclUding material donated
to BGS by third panies, and may nol originally have been subject to any verification or olher quality conlrol
process.

Data, informaliorl and related records, which have been donaled to BGS, have been produced lor a speci1ic
purpose, and that may allect the lype and completeness of the data recorded and any interpretation, The
nature and purpose 01 dala collection, and the age 01 the resultant material may render it unsuitable lor certain
applications/uses. You must verily the suitability of the material lor your intended usage.

If a report or other output is produced for you on the basis 01 data you have provided to BGS, or your own data
input into a BGS system, please do not rely on it as a source of information about olher arEas or geological
lea lures, as the report may omit important details.

The topography stlOwn on any map extracts is based on the lalest as mapping and is not necessarily the same
as that used in the original compilalion of Ihe BGS geological map, and to which the geological line'.\,ork
available at thaI time was lilled.

Copyright:
Copyright in materials derived !rom the BritiSh Geological Survey's work, is owned by the Natural Environment
Research Council (NERC) andl or the authority that commissioned the work. You may not copy or adapt this

---,~ publication, or provide it to a third party, withoul first obtaining NERC's permission, but if you are a consuttall1
providing advice to your own client you may incorporate it unaltered into your repon without lunller permission,
provided you give a full acknowledgement 01 the source. Please contact the BGS Intellectual Property Rights
Manager, British Geological Survey, Kingsley Dunham Centre, Ke)'Yl'onh, Nottingham NG12 5GG. Telephone: 0115
9363100.
© NERC 2006 All rights reserved.
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BritiSh Geological Survey
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