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RADCLIFFE RIVERSIDE HIGH SCHOOL (WEST CAMPUS)
SUMMARY OF GEOENVIRONMENTAL ISSUES

The site is located off School Street, approximately 300m west of Radcliffe town centre
at NGR SD779071 and occupies an area of approximately 4 hectares.

The site is generally flat lying, with ground levels sloping down very gently from north
west to south east. Hard surfaced yard areas on the east side of the site step down
approximately 0.5m adjacent to the main school building.

Historically the site was in agricultural use before being utilised as a cricket pitch in the
late 19" century and smallholdings in the early 20™ century. The site was first
developed as a school in the 1930's, with a number of additional school buildings added
during the late 19 century. :

Encia Consulting Limited were commissioned by Bury Metropolitan Borough Council
Education Committee to provide a geo-environmental appraisal of the site. It is
understood that the site is to be eventually redeveloped as part of a land transfer deal
with P & F Properties, following the construction of a replacement school nearby. A
proposed development layout is not currently available. Encia’s investigation included a
Phase I Desk Based Study and Phase 1I Site Investigation.

A summary of salient geo-environmental issues is provided in the table below.

Issue

Remarks

Made Ground

Gravelly clay topsoil with fragments of brick, percelain, glass and ash, overlying fine to coarse
gravel of clinker, coke and brick identified in the majority of the exploratory holes to depths
ranging from $.35m to 2.5m.

Matural Ground

Encountered beneath the site in all exploratory hole positions and generally comprised soft
brown sandy clay overlying saturated loose to medium dense sand with gravels and bands of
clay. Stiff to very stiff cohesive Glacial Till was encountered at depths ranging from 3. 2m WS3
to 7.50m in BH1. Peat was identified in BHS and RBHS at depths between 1.50m and 2.80m.

Contamipation

Contamination exists in the Made Ground and natural drift strata beneath the site. The identified
contaminants include elevated concentrations of arsenic, cadmivm, lead, phytotoxing (copper,
zinc and tota! sulphate), PAH and benzo{a)pyrene. In addition, slightly elevated levels of
leachable copper and PAH along with two elevated PAH concentrations in groundwater.

Hazardous Gas

Elevated concentrations of carbon dioxide have been recorded in two monitoring wells, The
maximum concentration recorded was 5.1%. No positive gas Aow rates have been recorded In
any of the monitoring wells. Due to insufficient monitoring data the site is initially classified as
‘Characteristic Situation 2°,

Mining & The site is indicated to be underlain by two coal seams, with the ‘Stonedelph’ seam subcropping

Quarrying the south east corner of the site and the ‘Top Five Quarters’ seam present at shallow depth
underlying the north west portion of the site, Both seams dipping to the south east, The Coal
Authority report identified 6 worked seams at 60-430m depth underlying the site last worked in
13900 and the risk that the site could be underfain by shallow werkings. Two coal pits and three
collieries were identified in close proxImity to the site from historical ma ps. No evidence of
guarrying on site has been identified.

Preparatory Type 3 Pre Demolition Asbestos Survey,

Works

Removal of any identified asbastos containing materials.

Demolition of existing buildings, removat-and crushing of all hard surfaces, relic foundations and
sub-surface obstructions.

General site clearance.

Provision of 2 600mm thick surface cover of “clean” soil comprising 450mm subseil and 150mm
topsoil be provided in all proposed 'soft” end use areas,

Validation by chemical analysis of any imported soilfmaterial for use in garden and/or
landscaped areas.

Supervision of the works by a suitably qualified consultant to include detailed records, testing
requirements, etc

This brief summary should not be assumed to représent a complete account of all the potential geo-
enviranmental issues that may exist at the site. As such It is strongly recommended that the report be read in

its entirety.




Issue Remarks

Foundations Piled foundation solution would be required for the site with piles taken down to the underlying
stiff to very stiff cohesive Glacial Till deposits, Alternatively vibro ground improvement may also
be suitable for the site,

Groundwater & Some groundwater flow is anticipated in shallow excavations. Therefore, any excavations are

Excavations likely to require shoring, most notably in granular soils and Made Ground deposits.
Flooding & Soakaways within areas of granular infill and natural sands/qgravets may be a viable drainage
Drainage option for parts of the site. Soakaway testing and in-situ permeability testing would need to be

undertaken to fully assess the suitability
The site is not indicated to be at risk of flooding or extreme flooding events according to
information from the Environment Agency database.

Highways For access road and pavement areas, Made Ground deposits are considered to have equilibrium
CBR of <1%. Road and pavements placed upon the natural deposits are considered to have an
equilibrium CBR of 2%,

Significant developer abnormals relating to geoenvironmental issues at the site are:

*»  Type 3 Pre Demolition Asbestos Survey

+ Removal of any identified asbestos containing materials

»  Demolition of existing buildings/foundations and grubbing up of hardstand.
*  Provision of capping layer In proposed landscaped and garden areas.

»  Provision of gas protective measures,

¢ Possible pited foundations/vibro ground improvement.

This brief summary should not be assumed 0 represent a complete account of aif the potential geo-
environmerlal issues that may exist at the site. As such it is strongly recommended that the report be read in
its entirely.
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FOREWORD {Geo-environmental Investigation Report)

This report has been prepared for the sole internal use and reliance of the Client named on page 1.
This report shall not be relied upon or transferred to any other parties without the express written
authorisation of Encia Consulting Limited (Encia); such autherisation not to be unreasonably
withheld. If any unauthorised third party comes into possession of this report, they rely on it at
their peril and the authers owe them no duty of care and skill.

The report presents observations and factual data obtained during our site investigation, and
provides an assessment of geo-environmental issues with respect to information provided by the
Client regarding the proposed development. Further advice shouid be sought frarm Encia prior to
significant revision of the development proposals.

The report should be read in its entirety, including all associated drawings and appendices. Encia
cannot be held responsible for any misinterpretations arising from the use of extracts that are
taken out of context. '

The findings and opinions conveyed in this report (including review of any third party reports) are
based on information obtained from a variety of sources as detailed within this report, and which
Encia believes are reliable. AN reasonable care and skill has been applied in examining the
information obtained. Nevertheless, Encia cannot and does not guarantee the authenticity or
reliability of the information it has relied upon.

The report represents the findings and opinions of experienced geo-environmental consultants.
Encia does not provide legal advice and the advice of lawyers may also be reguired.

Intrusive investigation can only investigate shallow ground beneath a small proportion of the total
site area. It is possible therefore that the intrusive investigation undertaken by Encia, whilst fully
appropriate, may not have encountered all significant subsurface conditions. Consequently, no
liability can be accepted for conditions not revealed by the exploratory holes. Any opinion
expressed as to the possible configuration of strata between or below exploratory holes is for
guidance only and no responsibility is accepted as to its accuracy -

It should be borne in mind that the timescale over which the investigation was undertaken may
not allow the establishment of equilibrium groundwater levels. Particularly relevant in this context
is that groundwater |evels are susceptible to seasonal and other variations and may be higher
during wetter periods than those encountered during this commission.

Where the report refers to the potential presence of invasive weeds such as Japanese Knotweed,
or the presence of asbestos containing materials, it should be noted that the observations are for
information only and should be verified by a suitably qualified expert.

This report assumes that ground levels will not change significantly from those existing at present
and that houses will be of two storey construction. If this is not to be the case, then some
maodification to this report may be required.

It should be noted that the banning of the co-disposal of hazardous and non-hazardous waste was
introduced in July 2004, as a result of the implementation within the UK of the Landfill Directive.
This will considerably affect the current practices and procedures for the handling and disposal of
wastes, in particular hazardous wastes, In addition, it will be a requirement for all wastes to be
pre-treated and to comply with certain waste acceptance procedures prior to sending wastes to
landfill. The full potential effects of these important changes are not known at this stage, but it is
perceived that disposal costs will rise, particularly for hazardous wastes, and waste pre-treatment
may, in some cases, become an ‘additional’ redevelopment cost with regard to the remediation of
cantaminated sites,

Should this report recommend that materials could be excavated and removed off site for landfill
disposal, then it should be noted that the costs, timescales and implications of the pending
changes to waste management legislation cannot be predicted at this stage. Encia Consulting
Limited will not be responsible for changing practices, etc that may affect the viability of necessary
remedial actions or of the implications of potential alternative treatment techniques.

Encia reserve the right to amend their conclusions and recommendations in the light of further
information that may become available.




Radcliffe Riverside West Campus Geoenvironmental Appraisal

GEO-ENVIRONMENTAL APPRAISAL

OF LAND AT
RADCLIFFE RIVERSIDE HIGH SCHOOL (WEST CAMPUS)

1 INTRODUCTION
1.1 The Commission and Brief

1.1.1 Encia Consulting Limited (Encla), were commissioned by Bury Metropolitan
Borough Council (Bury MBC) to carry out a geo-environmental appraisal of land
at Radcliffe Riverside High School (West Campus).

1.1.2 Correspondence regarding Encia’s appointment, including the brief for this
investigation, is included in Appendix I. The agreed scope of works included:

A site walkover and inspection.

An assessment of the land use history.

Conduct a detailed topograpbical survey.

Determination of the site's environmental setting.

An intrusive ground investigation comprising two days window sampling, six

cable percussion and six rotary boreholes.

+ Assessment of the geotechnical properties of the near surface deposits to
enable provision of foundation and highway recommendations.

* A qualitative assessment of contamination risks, with respect to potential
receptors.

+ The provision of recommendations with respect to site preparatory and

remedial works.

1.2 The Proposed Development

1.2.1 The site is planned to be exchanged, together with the nearby Riverside East
Campus (formerly Coney Green High School) site as part of a land transfer deal
with P & F Properties, which would see both the eastern and western school
sites relocated to the nearby East Lancashire Papermill site.

1.2.2 It is assumed that the proposed redevelopment of the site will comprise
residential dwellings, associated gardens, POS and adoptable roads and sewers.
No site layout has been provided at this stage.

1.3 Report Format and Limitations

1.3.1  All standard definitions, procedures and guidance are contained within Appendix
A, which includes background, generic information on:

Assessment of the site's environmental setting.

Ground investigation fieldwork (including techniques, in-situ testing and
sampling).

Geotechnical Testing.

Contamination Testing (including current guidance and notes about organics
analyses).

» Hazardous Gas (including potential sources and notes about current
guidance).

1.3.2 General notes and limitations relevant to all Encia geo-environmental
investigations are described in the Foreword and should be read in conjunctian

Report No 7028/1 1 Encla Consulting Limited
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with this report. The text of the repart draws specific attention to any
modification to these procedures and to any other special techniques employed.

1.3.3 The primary aims of this exploratory phase of investigation were to identify
salient geo-environmental issues affecting the site to’ enable the Client to obtain
budget costs for the necessary future site preparatory and remedial works.
supplementary investigations in order to satisfy the Local Planning Authority,
develop a Remedial Strategy and enable refinement of budget abnormals may
well be required dependant on the findings of this investigation.

2 SITE DESCRIPTION

2.1 General

2.1.1  The site location is shown on Drawing Number 7028/1 presented in Appendix B
to this report. Site details are summarised in the Table below.

Table 2.1: Summary of Site Detalls

Detail Remarks
Location Immediately south of Schoo! Street on_the western edge of Radcliffe town centre
NGR SD 799071
Area Approximately four hectares
Known A water main is known to run from the main school building out onto Abden Street
services to the east. )

A gas main running east from the south east of the site onto Chard Street.

High voltage cables are present, located along the north eastern and northern site
boundarles.

2.2.1 An Encia Engineer completed a walkover survey of the site on 10" May 2005. A
photographic record of the site at the time of the site investigation is presented
in Appendix C to this report.

2.2.2 Existing salient features are summarised in the Table below and shown on
Drawing Number 7028/2 presented in Appendix B to this report.

Table 2.2: Summary of Site Features

Faatura Remarks
Current The site can be accessed from School Street to the south, Abden Street to the north
ACcess east and Lord Street to the north.

Topography | The site is generally level, with ground tevels sloping down very gently from north
west to south east. Hard surfaced yard areas on the east side of the site step down
approximately 0.5m adjacent to the main schoo! bullding.

The Manchaster, Bury & Bolton Canal adjacent to the north western boundary of the
site is located in a shallow cutting approximately 1.5-2.0m below existing site
levels. A topegraphical survay is included as Drawing No. 7028/5 in Appendix B.
Approximate | 0.75 ha buildings.

areas 0.75 ha tarmac and concrete hardstand,

2.5 ha grass (gardens and recreaticnal grounds).

Nature of West and north - 1.5-2.0m steel palisade fencing with intermittent hedge/tress
boundaries South and east - Iron railings (1.5m high) and brick{stone pillars.

Surrounding | East - Terraced residentia! dwellings, with nursing home to south east

land uses South - Residential bungalows to south east, bowling green and fietd to south and
small industrial estate to south west.

West - Manchester, Bolton and Bury Camal with agrcultural land and
industrial/residential areas beyond.

North - Undeveloped grassland, canal to nosth with industrial premises beyond.
Industria) premises, residential dwellings and nursery to notth east.

Repori No 7028/1 2 Encla Consulting Limited
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2.2.3 The site can effectively be split into two, with the main school building located in
the eastern portion of the site along a several smaller buildings and car parking
areas. To the south of the school building is a tarmac covered playground with a
small grassed area located in the south eastern part of the site. The entire
western portion of the site is occupied by the school playing fields and
recreational area, which is covered by turf,

2.3 Site Operations

2.3.1 The site Is still currently used as a school, although it is not known te possess any
environmental licences or consents.

2.4 Japanese Knotweed

2.4.1 During the site walkover, we did not notice the presence of any Japanese
Knotweed. However, it should be noted that we are not qualified ecclogists and
as such cannot be guarantee the absence of Knotweed or other invasive
vegetation.

3 SITE HISTORY

3.1.1 In order to investigate the development history and previous land uses at the site
and immediate surrounding land, site centred extracts from Ordnance Survey
{0S5) plans dating back to 1850 were examined. These plans are presented in
Appendix D to this report,

3.1.2 The Table below provides a summary of the salient points relating to the history
of the site with respect to the proposed end use. It is not the intention of this
report to describe in detail all the changes that have occurred on or adjacent to
the site. Significant former uses/operations are highlighted in bold text for ease
of reference.

Table 3.1: Summary of Site History

Date{s) Sita Surrounding Land

1850

The site is indicated to have been
undeveloped and in agricuttural
use as part of five fields.

Immediately adjacent land use is shown to have
been primarily agticultural to the north, east and
south with the Bolton and Bury Canal indicated
to the west. A railway line is shown 200m to the
south east. The River Irwell is indicated to be
present 200m to the south, with two dye works
present to the north of the River, Coal plts are
shown {o have been present 50m to the east and
100rm west of the site, with Green Lane Colliery
75m to the west/south west and Black Cat
Colllery 300m west.

1893-
1894

The majority of the site is
indicated to have remalned
undeveloped, although the south
western area is shown to be in use
as a cricket ground, with a small
pavilion.

To the east of the site the coal pit is no longer
shown and development of terraced residential
dwellings, a small school ang mill are shown. To
the south of the site terraced residential dwelfings,
a bowling green, reservoir, railway sidings and
a naw colliery (Allen’s Green Colliery). Green
Lane Colliery to the south west has been
expanded. To the west of the site the Black Cat
Colliery is no longer shown, whilst Mills are
indicated to have been developed on the far side
of the canal to the north west of the site. Further
industrial and residential development is
indicated on the north side of the canal 100-300m
north of the site,

Report No 7028/1
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To the east, further infill residential devetopment
is indicated, with small areas of allotments. South
of the site Allen’s Green Colliery is no longer
indicated with Green Lane Colliery shown as
disused,

Fill is indicated to have been deposited on land
immediately to the north of the site, possibly
encroaching slightly across the site beoundary,
Redevelopment of the industrial premises to the
north west is Indicated. Land to the south of the
site is alse shown W have been split into
smallholdings, with a small foundry also shown
50m to the south west,

Ground to the north of the site appears to have
been levelled, Fewer smallholdings are indicated
to the north east and south of the site. To the
south of the site, Schoo! Lane is shown, whilst the
foundry and socme buildings associated with
Green Lane Colliery are no longer indicated.

Land immediately to the north is shown to have
been redeveloped as the Corporation Highway
Depot, with residential development and a
day nursery to the north west.

-of the site, with two engineering warks

Extensive redevelopment is indicated to the south

indicated.

New residential development is shown 200m to
the north west and north east of the site.

A new industrial building is indicated to the
north of the site on the 1989 plan. Extensive new
residential development and a new school are
shown 300m to the west of the site on the 1999
plan,

1909- No significant change,

1910

1929- The site has been split into a

1930 number of smallholdings, some

. indicated to possess small
outbuildings or sheds.

1937 The site s shown to have been
redaveloped as a school, with a
square school building occupying
the central eastern portion of the
site and playing fields to the west.

1956~ Eight small buildings (possibly air

1965 rald shelters) are shown close to
the northern edge of the site,
with a further small bullding on
the east boundary of the site.

1970- Buildings are shown in the noith,

1972 north west and eastern site areas.

1980- Further buildings are shown to

1987 the south west and north east of
the main schooi building.

1987- One building to the north west of

Present the main school building is no
longer indicated,

: ) ENVIRONMENTAL SETTING

4.1 General

4.1.1  Notes describing how the site’s environmental setting has been assessed are
included in Appendix A to this report, The responses received from the Coal
Authority, Bury MBC, Environment Agency and Landmark Information Group are
presented in Appendix D,
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4.2

Landfills

4.2.1 Known or suspected areas of licensed waste management Ffacilities in the vicinity
of the proposed development site are summarised below:

Table 4.2: Summary of Waste Management Facilities

NGR Sourca of
anatipn (proximity | Remarks data
to she)
Cemetry Road, | 3780 4079 [ The DANO Plant is a medlum sized waste | Landmark
Radcliffe (530m treatment (pulverisation) facility (licence ref | Report
north}) 01012) operated by Greater Manchaster Waste
Limited. The site alsa Functions as a civic
amenity and waste transfer site. The plant
appears to have been present since the 1970's,
with an adjacent railway cutting infilled since
around this date.
Sion St, | 3781 4068 | Inent site filled with ash and clay from atljacent | Landmark
Bradbury St, | (220m south | railway embankments to north of River Irwell. Report, Bury
Radcliffe east) Licence (ref 635/90) issued ln March 1991 and | Metropolitan
surrendered In June 1951 by Bury MBC. Borough
Council
Freightman 3777 4060 | Very small inert/nan hazardous waste site. | Landmark
Hillock Farm, | (830m Licence (ref 25/76/M2) surrendered in 1978. | Report
Radcliffe south} Deposition of fill cornmenced from 1950, until
late 1970, Current land use s
woedland/agricutture/public open space,

4.2,2 One other licensed waste management facility has been identified located 500m

south of the site. This facility (Nursery Works, Sion Street) is licensed to process
end of life vehicles. '

4.2.3 Historical maps do not indicate infilling on the site. The deposition of a thin layer
of fill materials is however indicated on ground immediately to the north of the
site in the 1920s and 1930's. The deposition of fill materials is also indicated in
the vicinity of the two collieries, 75m to the south west and west of the site in the
late 19" and early 20™ century, and also in the vicinity of the colliery and
associated railway sidings 100m south and south east of the site around the same
dates.

4.2.4 A further unlicensed landfill site is indicated from historical maps 275m to the
south of the site. Deposition of fill on this site commenced from the 1930’s until

approximately the 1370’s. Current land use on this site is public open space.

4.3 Other Issues

4.3.1 No sites with authorisations for storage of hazardous substances have been
identified within 1km of the site.

4.3.2 Two sites with active Local Authority Air Pollution Control (LAPC) authorisations
have been identified within 1km of the site. One comprises a petrol filling station
270m to the south east, whilst the other relates to a waste oil burner at a site

30m to the north west, operated by FAM Engineering Ltd.

4.4 Consultations

4.4.1 Consultations have been held with The Environmental Services Division of Bury

MBC and the Environment Agency.
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4.4.2 Bury MBC were able to provide information in relation to known landfill sites and

authorised processes. This information has been presented in Sections 4.2 and
4.3 above.

4.4.3 Bury MBC also confirmed that there are no entries in ‘their records in respect of
sites designated as ‘contaminated land’ on or within 250m of the site. In
addition, they also noted that they had no records of nuisance issues or pollution
incidents relating to the site on their database for the previous 12 months. The
fult response from Bury MBC is presented in Appendix D.

4.4.4 The full response from the Environment Agency is provided in their ‘Complete
Property Search Report’. A ‘dangerous substances inventory’ site is indicated to
be located approximately 250m south of the site according to the Environment
Agency Report. The exact nature of the dangerous substances is not indicated in
the Environment Agency report. Accordingly, further consultation is
recommended.

5 GROUND INVESTIGATION DESIGN

5.1 Preliminary Conceptual Site Model

3.1.1 The historical plans show that the site was originally in use for agricultural
purposes, prior to being utilised for recreational uses and smallholdings. The site
was initially developed as a school in the 1930's, with several buildings added in
subsequent years. It is thought that some Made Ground may have been
deposited on the northern boundary of the site during the 1950's, although the
site is not considered likely to be significantly contaminated as a result of
previous or existing land uses.

5.1.2 Given the proposed residential end use of the site, the following contamination
sources, pathways and receptors can be identified as shown in the table below.

Table 5.1: Potential Sources, Pathways & Receptors
Sgurce Pathway Receptor
Possible contamination hotspots Ingestion Construction Workers
in soils underlying former and Dermal Contact Future Residents
existing school buildings and Ingestion of Home Grown
outbuildings, hardcare surfaced Produce
|_areas and northern edge of site
Passible contamination hotspots Leaching Controllied Waters
{as above). Infiltration
Swrface or subsurface migration
Fill underlying adjacent sites Gas migration Future Residents
immediately to north and 50- | Surface or subsurface migration
100m to south
Former Coal Workings Gas migration Future Residents

5.1.3 Potential pollutant linkages are shown on a preliminary conceptual site model,
presented as Drawing No 7028/3 in Appendix B to this report.

5.2 Investigation Strategy

5.2.1 The preliminary conceptual site model was used as a basis for design of an
appropriate ground investigation, the scope of which is summarised below.
Careful consideration was given to the preliminary conceptual site model and
historical features.

Report No 7028/1 7 Encia Consulting Limited




Radcliffe High - West Campus

Gep-environmental Appraisal

Table 5.2: Initial Ground Investigation Strategy

Exploratory Purpose
holes
WS1-wsi12 To determine the general nature of soils underlying the site, including the:
Nature, distribution and thickness of any made ground.
Nature, degree and extent of any contamination.
To allow in-situ testing of the Made Ground and natural solls present beneath the

BH1-BHGB

site and the recovery of soil and groundwater samples far chemical and
geotachnical laboratory analysis.

BH1, BH2, BHS,
BH&b, W51, W54
WS7 and WS12

To Iastall gas/groundwater monitoring wells to establish groundwater levels and
hazardous gas concentrations beneath the site.

RBH1-RBH3 To attempt to determine the presence, location and depth of the 'Stonedelph’ coal
seam (unworked coal, broeken ground or voids) indicated to be present sub-cropping
the south east corner of the site and also to check for the presence of any other
unrecorded coal seams or mine workings.

RBH4-RBH6 To attempt to determing the presence, location and depth of the "Top Five Quarters

Mine’ coal seam (unworked coal, broken ground or voids) indicated to be underiying
the north west edge of the site at shallow to moderate depths and also to check for

the presence of any other unrecorded coal seams or mine workings.

5.2.2 As the site has never been developed for industrial purposes, an assessment of

6.1
6.1.1

6.1.2

potential contaminants (with reference to CLR8) could not be undertaken for the
site. As such, soil samples recovered from the ground investigation were
scheduled for @ general suite of determinands as described in Section 8 of this
repart.

FIELDWORK
Scope of Works

Fieldwork was supervised by Encia between 31* May 2005 and 16™ June 2005
and comprised the exploratory holes listed below.

Table 6.1 Scope of Ground Investigation Works

Technique Exploratory holes | Final depth(s) | Remarks

Window Sample | W51 to WS12 3.5mto 4m To recover soil samples for chemical

boreholes analysis and assess ground conditions.
Monitoring wells installed in WS1, W54,
WS?7 B WSi2,

Cable BH1 to BHéG C.7mto 17.0m | SPTs typically at 1.0 m centres,

percussive Monitoring wells installed in BH1, BH2,

boreholes BHS & BHED. BH6 and BH6a terminated
at 0.7m due to obstructions.

Rotary open- RBH1 to RBH6 30m to 40m To investigate the presencefabsence of

hole probeholes shallow mine workings beneath the site,

Notes describing ground investigation techhiques, in-situ testing and sampling are
incduded in Appendix A to this report.

6.1.3 The locations of all exploratory holes drilled at the site are presented on Drawing

6.14

No. 7028/4 in Appendix B.

Exploratory hole logs are presented in Appendix E to this Report. These logs
Include details of the following:

Report No 702871 B
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Samples taken.

Descriptions of the solid strata, and any groundwater encountered.
Results of the in-situ testing.

The monitoring weills installed.

a » o @

6.1.5 A total of eight exploratory holes (BH1, BH2, BH5, BH6b, WS1, WS4 WS7 and

7.1
7.1.1

7.2
7.2.1

7.3
7.3.1

7.4
74.1

7.4.2

7.4.3

7.5
7.5.1

WS12) were installed with combined gas/groundwater monitoring standpipes. An
initial pregramme of six weekly monitoring visits is planned for the site. Results
from the monitoring carried out to date are presented in Appendix H.

GROUND CONDITIONS
General

A complete record of the strata encountered beneath the proposed development
site is given on the various explaratory hole records, presented in Appendix E.
However, a summary of the ground conditions is provided below.,

Topsoil

Natural topsoil deposits were encountered in five exploratory holes (WS2, BH1,
BH3, BH4 and BH5) to depths ranging from 0.25m (BH1) to 0.7m (BH3). The
natural topsoil typically comprised slightly gravelly clay with vegetation rootlets.

Hardstanding

Approximately 0.05m of tarmac hardstanding was encountered in three
exploratory holes (WS1, WS3 and WS4). The tarmac was located across car
parking and playground areas surrounding the school buildings in the eastern
area of the site.

Made Ground

Made Ground deposits were identified in the majority of the exploratory holes to
depths ranging from 0.35m in WS11 to 2.5m in WS8. In general however, the
Made Ground was found to be less than 1.0m deep across the majority of the
central and eastern parts of the site, with pockets of deeper fill encountered in
the western and south eastern areas.

The Made Ground deposits beneath the playground and car parking areas
generally comprised a fine to coarse gravel of ash, sandstone, brick and glass
with occasional pockets of sandy clay. In landscaped areas around the school and
the playing field in the western portion of the site, the Made Ground consisted of
gravelly clay topsoil with fragments of brick, porcelain, glass and ash, overlying
fine to coarse gravel of clinker, coke, and brick.

It should be noted that BH6 and BH6a were terminated at approximately 0.7m
depth due to an obstruction, -~

Natural Ground

Natural ground was encountered beneath the site in all exploratory hole positions
(except for BHE and BH6a). The natural drift strata generally comprised soft
brown sandy clay (interpreted as cohesive alluvium) overlying saturated loose to
medium dense sand with gravels and bands of clay {granular aliuvium). Stiff to
very stiff cohesive Glacial Till was encountered at depths ranging from 3.2m
(WS3) to 7.50m (BH1), underlying the granular drift deposits.
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7.5.2
7.5.3

7.5.4

7.5.5

7.5.6

7.5.7

7.6
7.6.1

7.7
7.7.1

7.7.2

7.7.3

Peat was identified in BH5 and RBHS at depths between 1.50m and 2.80m.

Solid strata were encountered in six rotary borehoies (RBH1 to RBH6) at depths
ranging from 10.8m (RBH1) to 19.0m (RBH2) and comprised grey mudstone
(Coal Measures) with bands of hard siltstone. Coal was identified in three rotary
boreholes at depths of 24.0m (RBH3 and RBH4) and 31.70m (RBH2).

The in-situ relative density of the cohesive and granular deposits underlying site
was established by carrying out ‘Standard Penetration Tests’ (SPTs) during the
drilling of the cable percussive boreholes. The SPT results are shown on the
exploratory hole logs presented in Appendix E,

SPTs carried out within the shallow natural cohesive deposits present in BH2, BH3
and BH5 at depths ranging from approximately 1.0m to 4.0m recorded N-values
ranging from 2 in BH5 at 3.80m to 8 in BH2 at 1.20m indicating these soils to be
in 2 soft condition.

SPTs carried out within the cohesive Glacial Till, encountered at greater depths
{3.2m to 7.5m) recorded N-values ranging from 26 in BH2 at 7.5m to 80 in BH3
at 10.0m indicating these soils to be in a stiff to very stiff condition.

SPTs carried aut in the natural granular deposits beneath the site recorded N-
values ranging from 4 in BH1 and BH4 at 2.0m to 21 at 6.0m in BH1 indicating
these deposits to be in loose to medium dense condition.

Visual & Olfactory Evidence of Organic Contamination

No visual or olfactory evidence of organic contamination was noted during the site
investigation,

Groundwater

Groundwater was encountered in eight window sample holes and five cable
percussive bareholes during drilling at depths ranging from 1.0m (WS9) to 8.10m
(BH6b). Deeper groundwater strikes were recorded in four of the rotary
boreholes at depths between 17.0m (RBH4) and 29.0m (RBH2).

Groundwater levels recorded in the installations during the subsequent
groundwater-menitoring programme are summarised below:

Table 7.1: Summary of Recorded Groundwater Levels
(8 June 2005 to 29" June 2005)

Exploratory Approximate Response Typical standing Maximum Elevation
Location Borehole Zone water level of Groundwater
Elavation (AOD) (depth range) {m bgl) (AOD)

BH1 79.00 1L.0mto 10.0m 1.81to 1.89 77.19

BH2 77.80 1.0m te 10.0m 2.43to 2.60 75.37

BHS 78.50 1.0m to 10.0m 2.58to 2.81 75.92

BHED 78.20 1.0m to 10.0m 0.53t0 1.49 77.67

w51 77.90 0.5mto 3.5m 1.35 76.55

W54 77.50 0.5mto 3.0m 1.33t0 1.47 76.17

W57 78.05 0.5mto 3.0m Q.90 to 1.35 77.15

w512 78.10 1.0m to 3.0m 0.881to 1.0% 77.20

An Encia engineer visited the site on 8" June 2005 to obtain water samples from
the groundwater monitoring wells.

Report No 7028/1 10 Encia Consulting Limited
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7.7.4 In order to obtain a representative groundwater sampie, it is generally considered
necessary to purge each well by removing three times the volume of water
standing within the HDPE well. Purging was undertaken wherever recharge rate
allowed. Where recharge was slow the wells were emptied and sampled at the
end of the day. )

7.7.5 Purging of monitoring wells was carried out using a 39mm or 19mm disposable
bailer.

7.7.6 The u\}ater samples obtained were labelled and placed in cool boxes and
despatched to a UKAS/MCerts accredited laboratory,

7.8 Mining Investigation

7.8.1 Six rotary boreholes (RBH1 to RBH6) were drilled to depths ranging from 30m
(RBH1 and RBH3) to 40m (RBH2) to determine whether the site is underlain by
unrecorded shallow mine workings. The strata encountered are summarised
below:

Table 7.2: Summary of Strata Encountered by Rotary Drilling

Borehola | Dapth to | Depth to Coal | Thickness | Remarks
No. Rockhead | (m) of Coal
(m) {mm)
RBH1 10.8 Hot encountered - Full flush recovery — Na Voids
RBHZ 19.0 20.00 600 Full flush recovery = No Voids
30.70 600
RBH3 15.0 24.00 2000 Full flush recovery — No Voids
RBH4 155 24.00 500 Full flush recovery ~ No Voids
25.00 1100
RBHS 157 Nat encountered - Full fush recovery = No Voids
RBHG 17.5 Not encountered - Futl flush recovery - No Voids

7.8.2 The published geology of the site indicates that mudstone, sandstones and coal
seams from the Westphalian B’ formation of Carboniferous age underlie the site
(Sheet 85, Manchester, 1:50,000). The ‘Stonedelph Mine’ is indicated to subcrop
the south east corner of the site, whilst the 'Top Five Quarters Mine’ is indicated
to subcrop immediately to the north west of the site, dipping towards the south
east.

7.8.3 Six rotary boreholes were drilled to a maximum depth of 40m and encountered
solid strata comprising grey mudstone (Coal Measures) with bands of hard
siltstone. Coal was encountered in RBH2, RBH3 and RBH4 between 20.00m and
30.70m, although no loss of air flush was recorded in any of the rotary borehole
positions, suggesting the absence of any voids or broken ground that could be
interpreted as abandoned ¢oal workings. Based on these findings we consider the
risk from abandoned shallow ceal mine werkings to be low.

Report No 7028/1 11 Encia Consulting Limited
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8 CONTAMINATION ANALYSIS

8.1 General

8.1.1 Notes outlining current guidance with respect to the interpretation of analytical
data are included in Appendix A to this report.

Solls Analysis

8.1.2 Testing was undertaken on a total of twenty soil samples from varying depths
within the Made Ground and natural deposits.

8.1.3 Fifteen samples of Made Ground and three samples of natural ground were
analysed at a UKAS/MCerts accredited laboratory for a “standard” suite
comprising: '
pH, water soluble boron, and total metals (arsenic, cadmium, chromium, copper,
fead, mercury, nickel, selenium and zinc)

8.1.4 Additional chemical analysis was also carried out on a number of samples for the
following determinands:

Phenols, sulphide, sulphur, cyanide, water-soluble suiphate, chloride, nitrate,
magnesium, speciated polycyclic-aromatic hydrocarbons (PAH), and asbestos
screening.

8.1.5 Leachability testing (in accordance with NRA leachate test protocols) was carried
out on eight soif samples to determine the mobility of contaminants present. The
samples were tested for:

PH, arsenic, cadmium, chromium, copper, lead, mercury, nickel, selenium, zinc,
boron, chloride, suiphate, sulphide, phenols and PAH.

8.1.6 As no evidence of organic contamination was noted during the ground
investigation, no targeted hydrocarbon analysis was undertaken.

Waters Analysis

8.1.7 In addition to the chemical analysis carried out on soils, outlined above, seven
groundwater samples, recovered on the first monitoring visit {8 June 2005) from
BH1, BHZ2, BH5, BH6, WS4, WS7 and WS12 were submitted for following
analysis:
pH, metals, chloride, suiphate, cyanide, phenols, PAH and speciated TPH along
with ammoniacal nitrogen, biofogical oxygen demand and chemical oxygen
demand.

8.2 Soil/Fill Contamination Results

8.2.1 A summary of the soil/fill contamination test results are summarised in Table 8.3
on page 16 of this report with the analytical certificates as received from the
faboratory presented in Appendix F to this report.

Inorganic Contaminants

8.2.2 Statistical analysis of the Made Ground strata chemical test results has been
carried out in accordance with the methods outlined in DEFRA/Environment
Agency R&D publication CLR7 (2002}, The results are summarised in Table 8.1
below with all Soil Guidance Value (SGV) working spreadsheets presented in
Appendix F,
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8.2.3

8.2.4

8.2.5

8.2.6

8.2.7

8.2.8

B.2.9

Table: 8.1 Summary of Soil Contamination based on CLEA SGV's
for Residential Dwellings with Plant Uptake ~ Made Ground

Determinand SGV Minimum | Maximum | USys Value No. USys Value
Trigger Recorded | Recorded | {mg/kg) | Samples | Exceeds SGV?
Level (mg/kg) | (mg/kg) Testad (Y/N)
{mg/kg)

Arsenic 20 1 62 23.10 15 Y
Cadmium 1 1 5 1.40¢ 15 Y
Chromium 130 14 78 41.26 15 N
Lead 450 19 1403 138+ 15 N
Mercury B8 1 1 1 15 N
Selenium 35 3 3 3 i5_ N
Nickel 50 [+ 70 42.62 15 N

*! Calculated as an arithmetic mean only _

Five elevated concentrations of arsenic were identified in the Made Ground
deposits in WS6 to WS10 at depths ranging from 0.1m {WS10) to 1.6m (WS8).
The maximum concentration recorded was 62mg/kg, although this was found to
lie within the normal distribution of sample results. However, the upper 95%
percentile concentratton (USgs) was found to be 23.10mg/kg comparad to the
CLEA SGV of 20mg/kg.

Two other soil samples recovered from the natural clay topsoil in BHS and WS2 at
depths of 0.6m and 0.1m respectively, also recorded individual concentrations of
arsenic above the CLEA SGV of 20mg/kg. The concentrations recorded were
found to be 28mg/kg in BHS and 99mg/kg in WS2. Additionally, one elevated
concentration of chromium was also recorded in the natural topsoil deposits in
W52 at 0.1m. The concentration recorded was 172mg/kg compared to the SGV
of 130mg/kg.

As only three soil samples recovered from the natural strata were analysed, no
statistical analysis has been undertaken on these samples. As such, the
contaminated natural deposits identified in BHS and WS2 will be treated as
contamination ‘hotspots’,

One highly elevated lead concentration was recorded in WS8 at 1.6m. The
concentration recorded was 1403mg/kg. The aritbmetic mean of lead
concentrations in the Made Ground was however found to be below the Tier 1
SGV of 450mg/kg indicating that, lead contamination is not widespread., The
elevated sample result encountered in WS8 was found to be a statistical outlier
and should be regarded as a contamination ‘hotspat’,

Two slightly elevated concentrations of cadmium were identified in the shallow
Made Ground deposits of WS10 and WS12 at 0.1m depth. The concentrations
recorded were found to be 5mg/kg and 3mg/kg respectively. The elevated
sample result recorded in WS10 was found to be a statistical outlier.

The upper 95" percentile concentration {USgs) for cadmium was found to be
1.40mg/kg compared to the SGV of 1mg/kg indicating that slight cadmium
contamination exists within the Made Ground soils across the site.

Although Individual concentrations of nickel have been detected in excess of the
Tier 1 threshold concentration of 50mg/kg, statistical analysis indicates that these
concentrations are not statistical outliers, and are therefore representative of the
normal distribution of results. The US,s concentration for nickel of 42.62mg/kg is
below the Tier 1 threshold concentration.
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8.2.10 No other determinands for which CLEA SGV's have been published were found to
exceed their respective target guidance values.

8.2.11 The tabie below presents a summary of the chemical test results for soils {(organic
and inorganic) where DEFRA/Environment Agency has not published Solil
Guidance Values (SGV's).

Table 8.2: Summary of Soil Contamination for

Inorganic and Organiec Determinands

Determinand Tier 1 Minlmum Maximum No, of No. of
Threshold Recorded Recorded Samples samples
Critaria {mg/kg) {mg/kg) Tested exceaeding
{mg/ka) Tier L
Threshold
Criteria
Copper 135*!1 1 1194 iB 3
Zine 300%! 45 2227 18 4
Total Sulphate 2,400%2 533 3366 18 1
PAH (Total) 403 0.97 131 14 3
Benzo(a)pyrene 0,38+ 0.05 9.70 14 9

*! MAFF Code of Good Agricultural Practice for the Protection of Soil 1993 {Appendix 1I)
*2 BRE Special Digest 1.

*3Dutch Intervention Value (Dutch Ministry of Houslng, Spatial Planning and Environment, 1934)
*4 Encia Risk based screening level derived through BP Risk softwara model amended to CLEA 2002,

8.2.12 Phytotoxic chemicals (copper and zinc) have been measured against a
concentration considered to present a risk to plant growth based an the MAFF
Code of Good Agricultural Practice for the Protection of Soil, 1993 (Appendix 11}

with total sulphate measured against concentrations given in BRE Special Digest
1.

8.2.13 Three elevated concentrations of copper have been recorded in WS7, WS8 and
W59 at depths ranging from 0.15m (WS9) to 1.6m (WS8). The maximum
concentration recorded was 1194mg/kg in WS8, compared to the threshold
trigger concentration of 135mag/kg.

8.2.14 Four elevated zinc concentrations have been identified in the shallow natural and
Made Ground soils in W52, WS10 and WS12 at depths ranging from 0.1m to
0.8m. The maximum cencentration recorded was 2227mg/kg in WS2 at 0.1m
compared against the threshold trigger concentration of 300mg/kg.

8.2.15 Two elevated concentration of total sulphate have been rec¢orded in the shailow
Made Ground deposits of WS3 at 0.3m and WS10 at 0.8m. The maximum

concentration was found to be 3366mg/kg (WS3) compared to the target
threshold concentration of 2400mg/kg.

8.2.16 It should be noted that copper, zinc and total sulphate are ‘phytotoxic’ elements
' (those which impair plant growth) and are not considered a risk to human health
in the concentrations recorded.

Organic Contaminants

8.2.17 Organic contaminants have been assessed against available international
guidance, notably the risk based Dutch Intervention Values (DIV), and/or
concentrations considered to present significant contamination based on our
professional judgement,

8.2.18 Two soil samples recovered from the natural topsoil deposits in WS2 and the
shallow Made Ground soiis in WS7 at 0.1m respectively, returned elevated
concentrations of total polycyclic aromatic hydrocarbons (PAH). The maximum
concentrations varied from 52mg/kg in WS7 to 131mg/kg in WS2 compared to
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the threshold trigger concentration of 40mg/kg.

8.2.19 A total of nine soil samples, of fourteen tested, exhibited elevated concentrations
of the PAH compound benzo(a)pyrene. The concentrations ranged from
0.41mg/kg to 9.70mg/kg compared to Encia’s risk based target threshold value
of 0.38ma/kg.

Leachability Testing

8.2.20 A summary of [eachable contamination is presented in Table 8.4 on page 17 of
this report.

8.2.21 Due to the close proximity of the disused Manchester Botton and Bury Canal and
numerous small pond and reservoirs, concentrations of leachable determinands
have been assessed, where possible, against the Environmental Quality
Standards (EQS) for freshwater. For determinands where no EQS trigger
concentrations are published, reference has been made to the Water Supply
{Water Quality) Regulations 1989 as amended.

B.2.22 Two slightly elevated concentrations of leachable copper have been identified in
WS1 and WS3 at 0.1m to 0.4m depth. The maximum concentration recorded
was found to be 64ug/| compared to the threshold value of 28ug/I.

8.2.23 Three slightly elevated leachable PAH concentrations were recorded in WS1, WS4
and WS?7 at depths ranging from 0.1m to 1.2m. The concentrations recorded
varied from 0.59ug/l to 5.1ug/l compared to the threshold concentration of
0.1ug/l.

Groundwater Contamination

8.2.24 Ground water contamination results are summarised in Table 8.5 on page 18 of
this report.

8.2.25 Seven groundwater samples submitted for chemical analysis from BH1, BH2,
BHS5, BHE, WS4, WS7 and WS12 showed little contamination of the groundwater
beneath the site,

8.2.26 Chemical Oxygen Demand (COD) was found to be slightly elevated in all
groundwater samples, with concentrations ranging from 256mg/ to 14200mg/I.
It is considered that these concentrations could potentially be attributed to the
presence of oxidising inorganic compounds derived from the underlying Coal
Measures strata.

B.2.27 When compared against the Water Supply (Water Quality) Requiations, four
groundwater samples returned slightly elevated concentrations of ammoniacal
nitrogen. It is considered that this is representative of the general background
concentrations for an urban area such as this.

8.2.28 Two slightly elevated concentrations of PAH were recorded in groundwater
samples recovered from WS4 and WS7, The concentrations were 3.3ug/| in WS4
and 1.6ug/l in WS7 compared to the threshold concentration of 0.1ug/i.

8.2.29 No other elevated concentrations of inorganic or organic contaminants were
identified in the groundwater chemical analysis.

Report No 7028/1 15 Encia Consuiting Limited
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9
9.1
9.1.1

9.1.2

9.1.3

9.1.4

9.1.%5

9.2

9.2.1

9.2.2

9.2.3

9.2.4
9.2.5

9!2.6

CONTAMINATION (QUALITATIVE RISK ASSESSMENT & REMEDIATION)
Environmental Setting & End Use

The labaratory analytical results indicate that contamination exists in the Made
Ground and natural drift strata beneath the site. The identified contaminants
include elevated concentrations of arsenic, cadmium, lead, phytotoxins (copper,
zinc and total sulphate), PAH and benzo(a)pyrene. In addition, slightly elevated
levels of leachable copper and PAH were also recorded.

In order to assess the significance of this contamination, consideration must be
given to the site’s environmental setting and the proposed end use.

The underlying solid strata (Coal Measures) are classified as a minor aquifer. The
nearest surface watercourse is the disused Manchester Bolton and Bury Canal
located immediately to the west of the site. A number of small ponds and
reservoirs are also situated approximately 75m to the east and 150m south of the
site, with the River Irwell located 300m to the south. Therefore, in terms of
groundwater risk, the site’s envircnmental setting is considered to be of low to
moderate sensitivity,

With respect to human health, the proposed residential end use is considered
sensitive. Transient risks to construction workers can be addressed by the
adoption of appropriate health and safety measures.

A conceptual ground model showing contamination sources and potential
pollutant linkages to receptors is summarised on Drawing No 7028/3 in Appendix
B.

Pollutant Linkages

In terms of the proposed redevelopment of the site, plausible pollutant linkages
can be summarised as follows:

Sources

Made Ground of varying depths (0.35m to 2.5m) underlies the majority of the
site and has been proven through chemical analysis to contain elevated
concentrations of inorgani¢ and organic determinands which would generally be
considered unsuitable as a near-surface material in landscaped and/or garden
areas.

Leachability analysis identified two slightly elevated concentrations of copper
concentrations and three elevated PAH concentrations.

Groundwater testing also revealed two slightly elevated concentrations of PAH.

Visual and olfactory evidence of hydrocarbon contamination was not identified in
any of the exploratory holes.

L3,

Pathways
Potential contaminant pathways include:

ingestion

dermal contact

inhalation of contaminated particutates

surface water run-off, including existing drainage infrastructure
downward infiltration of leachable/mobile contaminants to groundwater

* & & & @
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9.2.7

9.2.8

9.3

2.3.1

9.3.2

9.3.3

9.3.4

9.3.5

» lateral migration of contamination in groundwater off site towards nearby
watercourses or other receptors.

Receptors
Potential contaminant receptors include:

+ the environment - minor aquifer and\or nearby surface watercourses
« site workers and end users of the site (residents)

Consequently, it can be concluded that there are plausible pathways between
actual contaminant sources and potential receptors. Consequently, some
remedial action will be required, either treatment\removal of the source, or
elimination of the pathway.

Potential Remedial Options
General

The Made Ground and natural deposits present beneath the site have been
proven through chemical analyses to contain elevated concentrations of both
organic and inorganic contamination. The contaminants identified are
summarised below;

+« Elevated arsenic and cadmium USys concentrations above their respective
SGV in Made Ground deposits.

« Arsenic and chromium ‘hotspots’ in natural topsoil deposits of WS2 and BHS.
* One |ead "hotspot’ in the Made Ground deposits of WS8 at 1.6m.

e FElevated phytotoxic contaminants in shallow natural and Made Ground
deposits.

* Elevated PAH and benzo{a)pyrene contamination.
» Elevated leachable copper and PAH.
* Slightly elevated PAH in two groundwater samples.

Recommendations provided in the following sections should be approved with the
appropriate regulatory authorities prior to commencement of site redevelopment.

Inorganic and Organic Contamination

Due to the presence of widespread elevated inorganic and organic contamination
within the Made Ground soils across the site and localised contamination within
the shallow topsoil deposits of WS2 and BH6, it is recommended that a 600mm
thick surface cover of “clean” soil comprising 450mm subsoil and 150mm topsoil
be provided in all proposed 'soft’ end use areas (i.e. gardens and landscaped
areas). This cover will break potential pollutant linkages between the underlying
contaminated fill and future end-users.

This cover thickness is in line with curréht UK guidance provided in the recent
publication Cover Systems for Land Regeneration. This document, published by
the Building Research Establishment (BRE) in 2004, concluded: “any disturbance
or intermixing of soils is unlikely to exceed 600mm depth”.

As an alternative to the above and depending on final site levels, the Made
Ground types are considered suitable for redistribution beneath concrete oversite
or areas of hardstanding, where they would be satisfactorily isolated from end
users.

Report No 7028/1 20 Encia Consulting Limitad
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9.3.6 It is considered that the topsoil currently present in the western and northern
portions of the site is not suitable for re-use within garden or landscaped areas
of the proposed residential development.

Waste Classification

9.3.7 Disposal of the Made Ground off site is not considered appropriate, economically
viable, nor in line with current Government philosophy regarding sustainable
development, However, some excess arisings may be generated by
excavations for foundations, sewers etc.

9.3.8 In the context of waste soils generated by remediation and\or groundworks
activities on brownfield sites, the following definitions {from the Landfill
Regulations 2002} apply:

¢ Inert {e.g. uncontaminated ‘natural’ soil, bricks, concrete, tiles & ceramics),

e Non-Hazardous (e.g. soil excavated from a contaminated site which
contains dangerous substances, but at concentrations below prescribed
thresholds).

« Hazardous (e.g. soil excavated from a contaminated site which contains
dangerous substances at concentrations above prescribed thresholds).

9.3.9  Dangerous substances include compounds containing a variety of determinants
commonly found in contaminated soils on brownfield sites, for example arsenic,
lead, chromium, benzene etc,

9.3.10 Saoil arisings generated by excavations at this site are likely to be classified as
non-hazardous,

Leachable Contamination

9.3.11 It is considered that the elevated leachable copper and PAH contamination
identified in Made Ground deposits of WS1, WS3, WS4 and WS7 is unlikely to
impact on the underlying minor aquifer or nearby surface watercourses due to
the presence of low permeability clay (cohesive Glacial Till) deposits underlying
the site. These deposits will naturally attenuate any downward migration of
mobile contaminants. Additionally, due to the nature of the proposed
development, positive drainage will greatly reduce surface water infiltration,
further reducing downward migration of the mobile contaminants identified.

Groundwater/Surface Water

9.3.12 Two slightly elevated concentrations of PAH contamination were recorded in
water samples taken from WS4 and WS7. In view of the site’s environmental
setting the identified groundwater contamination is not considered significant.
There are no licensed abstraction points within 2 1km radius, and the site is
located above a minor aquifer.
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9.4 Summary of Potential Pollutant Linkages & Mitigation

9.4.1 In terms of the proposed redevelopment plausible pollutant linkages, and
feasible remediation options, are summarised in the Table below:
Table 9.1: Summary of Pollutant Linkages & Remediation Options
:___rjj-':.@gjfﬂ-.-:j _:"_rg.;{'i_\n‘_iﬂj;;i:. :55&1 ?ﬁi‘i_'._t_l '.}if-‘il‘é_é- Re *Il:JEiitzm @tﬁl’:ﬂﬁ '
Consumption of
contaminated vegetables )
Ingestion :::ﬂ;g:r:]i:ati::d i?‘rga;i;: 600mm clean cover for garden
Inhalation (dust and\or Made Ground and | 2reas
vapouts) natural topsoil deposits
Human Health
(Future Dermai contact
residents) ¢ Hal ; ;
) . ogenated  aliphatics | Liason  with  Water Supply
;':If[','slrat'?" gf water 8 aromatics, Sulphate | company and possible use of
Y pipe in the Made Ground resistant supply pipes.
— —_— Use of sulphate resistant
Contact with “aggressive” | Sulphate in the Made .
soil and\or groundwater Ground concrete and building materials,
. Elevated copper, zinc | 600mm clean cover for garden
Piants glztniti;f phytotoxic and total sulphate in the | areas
Made Ground
Migration of leachable ; Presence of low permeability
Made Ground and Ne!ture of Qevelopment reducing
Surface water runoff natural topsoil deposits | Fainwater infiltration. _
Low environmental sensitivity
¢ Transient risks to construction workers will be addressed by the adoption of appropriate health
and safety measures in accordance with the Health and Safety at Work Act 1974 and regulations
made under the Act including for example the COSHH Regulations.
10 HAZARDOUS GAS
10.1 General
10.1.1 A number of potential sources of ground gas have been identified at the site
including the following:
¢ Widespread Made Ground deposits across the site.
+ Localised peat deposits in the area of BH5 and RBH5 {north western site
area).
+ Potential mines gas issues relating to nearby shallow coal workings.
10.1.2 A total of eight gas-monitoring wells have been installed in the bareholes and
window sample holes across the site. Details of the installations are given on
the exploratory hole lags presented in Appendix E to this report.
10.2 Scope Of Works
10.2.1 To date, the wells have been monitored on four occasions for groundwater
levels and soils-gases. A further two visits are proposed over the next two
weeks, the results of which will be presented as an addendum to this report,
issued at a later date.
10.2.2 A standard gas monitoring procedure has been followed, details of which are
provided in Appendix A.
Report No 702871 22 Encia Consuiting Limited
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10.3
10.3.1

10.3.2

10.3.3

10.3.4

10.3.5

Monitoring Results & Site Characterisation

Generic Notes outlining how monitoring results are interpreted in order to
characterise the soil-gas regime at the site are presented in Appendix A. These
notes outline the derivation of 6 Characteristic Situations by CIRIA, and
subsequent revisions proposed by Wilson & Card (1999) as shown in the Table
below.

Table 10.1: Site Classification (Wilson & Card, 1999)

Characteristic | LimHing borehole

Situation gas volume flow of .
(Wilson & CH, or CO, Additional limiting factors

Card, 1999) {1/hr)

1 <0.07 Methane not to exceed 1% v/v and carbon dioxide
: not to exceed 5% viv

<0.7 Borehole air flow rate not to exceed 70 litrefbr
) otherwise increase to Characteristic Situation 3

«<3.5

<15
<70 Quantitative Risk Assessment required to evaluate
scope of protection measures, *

Dl fhalw] M

»70

Notes:

Borehole flow rate = velume of gas (regardiess of composition) which is escaping from well,
Borehole gas volume flow (litre/hour) = gas concéntration (%) / 100 x borehole Fiow rate (I/hr)

To faciiftate design implementation, the Iimiting values for both methane and carbon dioxide are
identical.

It should be noted that, to date, only four of the proposed six gas monitoring
visits have been conducted to date, and therefore the conclusions and
recommendations provided in the following sections may be subject to change.
In order to facilitate design and in accordance with the DETR approach, a
default value of 0.1 litres/hour has been used in the absence of any recorded
flows i.e. the limit of detection of the flow rate equipment.

The results of the monitoring completed to date are presented in Appendix H
and are summarised below.

Tabla 10.2: Summary of Gas Monitoring Rasults

Range of Range of Carbon | Range of Maximum
Methane Dioxide Positive Flow | barehole gas | Sharactentstic
Well Concentrations Conceatrations Rales volume flow of

(Steady) (Steady) (litrefhour) | CH4 or CO; (Wiison and

(% v/v) (%) (rhn) Card)

BH1 N/D 0.0to 0.2 N/D 0.1

BH2 N/D 0.1t00.2 N/D 0.1

BHS N/D 0.1to 0.5 N/D 0.1

BH6L N/D 0.0 to 0.4 .. N/ 0.1

ws1 N/D 0.7 N/D 0.1

ws4 N/D 2.0to5.1 N/D 0.1

w57 N/D 3.1to4.7 N/D 0.1

e e e = = ] =

wsi2 N/D 0.0t0 0.9 N/D 0.1

* NfO = None Detected.
* N/R = Not Recorded.

The monitoring results available to date do not show any elevated
concentrations of methane in the eight gas monitoring installations.
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10.3.6 Elevated concentrations of carbon dioxide (i.e. above 1.5% by volume) have
been recorded in two monitoring wells (WS4 and WS7). The maximum
concentration recorded was 5.1% in WS4,

10.3.7 No positive gas flow rates have been recorded in any of the monitoring wells to
date.

10.3.8 Based on the information available to date and by reference to Table 10.1
above (Wilson and Card, 1999) the gas conditions at the site are consistent with
"Characteristic Situation 2”.

10.4 Recommended Gas Protection

10.4.1 An initial appraisal of the hazardous gas situation at the site indicates that the
data obtained to date, is consistent with Characteristic Situation 2 (Wilson and
Card 1999). As such, Encia would recommend that the client adopt the
following gas exclusion measures;

» Ventilation of confined spaced within the building.

+  Well-constructed and ventilated and suspended floor slab.
¢« Low permeability gas membrane.

* Minimum penetration of the gas membrane by services.

10.4.2 Should this assessment be supported by an extended monitoring programme,
the recommendations provided above could be subject to change.

11 GEOTECHNICAL TESTING
11.1 General

11.1.1 Nine samples of natural soil were submitted to a suitably accredited laboratory
with a schedule of geotechnical testing drawn up by Encia.

11.1.2 The geotechnical laboratory test results are presented in Appendix G to this
report,

11.2  Atterberg Limits

11.2.1 Three natural soil samples recovered from BHZ and BH3 at depths ranging from
1.00m to 3.65m were submitted for moisture content and plasticity indices
testing by use of the cone penetrometer method and rolling thread test. The
results have been compared against guidance given in the NHBC Standards,
Chapter 4.2.

11.2.2 The plasticity indices were found to range from 10% to 17% indicating the
shallow cohesive deposits underlying the site to be of low shrinkability (volume
change potential).

11.2.3 Natural moisture content of the three samples tested ranged from 22% to 35%.
11.3  Soluble Sulphate and pH

11.3.1 In accordance with BRE Special Digest 1 (2001), this site has been classified as
brownfield with a mobile groundwater regime.

11.3.2 Any foundations are anticipated to extend to depths in excess of 1.0m, through
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11.3.3

11.3.4

11.3.5

11.3.8

11.4
11.4.1

12
12.1
1211

12.1.2

Made Ground and natural strata. As such, soil samples recovered from varying
depths beneath the site have been submitted for pH and water-soluble sulphate
{2:1 soil/water extract).

The concentrations of sulphate in the agueous soil extracts of nine samples
were determined using the gravimetric method. In addition, samples of Made
Ground were tested using ion chromatography as part of the contamination
suite. The pH value of each sample was determined by the electrometric
method.

The highest water-soluble sulphate concentration and the lowest pH value for
each soil type analysed are shown in the Table below. Chloride concentrations
are all below 0.01Sg/l and nitrate concentrations are all below 0.020g/,
consequently both are insignificant.

Table 11.1: Summary of Sulphate and pH results

t Highest Soiuble Sulphate
Soll type L PH values Concentration {g/1)

Made Ground 5.23 0.085

Matural Granular 4.70 0.015

Natural Cohesive 7.32 0.027

In accordance with the BRE Special Digest 1, where a data set contains five to
nine results, the mean of the highest two water-soluble sulphate results should
be taken, along with the mean of the lowest 20% of pH vaiues,

As such, the representative water-soluble sulphate concentration for the site is
0.0569/l with a pH value of 4.98. Therefore, in accordance with Table 2 of sD1,
sub-surface concrete should be classified as Design Sulphate Class DS-1, with
the site allocated an ACEC Classification of AC-3z.

Particle Size Distribution Tests (PSD)

Five soil samples taken from the natural granular deposits underiying the site at
depths ranging from 1.0m to 5.0m were submitted for PSD testing, method 9.2
‘wet sieve’ (BS1377:1990). The results indicate the granular soils present
beneath the site comprise a mixture of well-sorted sand with horizons of poorly
sorted silty sand and gravel.

GEOTECHNICAL ISSUES
Mining & Quarrying

It was identified during the desk study that the site is in an area where coal is
believed to exist close to the surface, which may have been worked in the past.
Furthermore, historical maps show a nuinber of coal pits and collieries to have
been present within close proximity to the western and southern site areas.

As such, six rotary boreholes were drilled to a maximum depth of 40m and
encountered solid strata comprising grey mudstone (Coal Measures) with bands
of hard siltstone. Coal was encountered in three rotary boreholes between
20.00m and 30.70m, although no loss of air flush i.e. potential workings was
recorded in any of the rotary borehole positions. Based on these findings we
consider the risk from abandoned shaltow coal mine workings to be low.
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12.1.3 Quarrying is not indicated to have taken place on, or in the immediate vicinity
of the site,

12.2 Foundation Recommendations

General

12.2.1 No proposed development or site [ayout plans have been provided to Encia at
this stage, and as such, for the purpose of this report we have assumed that
the site is to be redeveloped for standard two-storey residential dwellings and
that line loads will not exceed 80kN/m run.

12.2.2 The site investigation has identified variable depths of mixed cohesive and
granufar Made Ground deposits across the site, ranging from 0.35m in WS11 to
2.5m in WS8. In general however, the Made Ground was found to be less than
1.0m deep across the majority of the central and eastern parts of the site, with
pockets of deeper fill encountered in the western and south eastern areas.

12.2.3 Made Ground material is considered unsuitable as a founding stratum since, due
to its generally weak and heterogeneous nature, it would likely result in
unacceptable total and differential settlements. Consequently, foundations
should be taken through any Made Ground to found within the underlying
competent natural soils,

12.2.4 The underlying natural drift strata generally comprised soft brown sandy clay
overlying saturated loose to medium dense sand with occasional gravels and
bands of clay. Stiff to very stiff cohesive Glacial Till was encountered at depths
ranging from 3.2m (WS3) to 7.50m (BH1).

Recommandations

12.2.5 Based on the information available to date, it is our opinion that a piled
foundation solution would be required for the site with piles taken down to the
underlying stiff to very stiff cohesive Glacial Till deposits. Advice on pile types,
length and design will need to be sought from specialist piling contractors.

12.2.6 Alternatively, due to the presence of deep granular deposits beneath much of
the site, vibro ground improvement may also be suitable for the site. Vibro
ground improvement would allow shallow conventional or semi-raft foundations
to be founded on vibro treated ground. However, advice will need to be sought
from a specialist vibro contractor to confirm the suitability of the site for vibro
groeund improvement,

12.2.7 Should the site require re-profiling works prior to development, the information
contained in this report should be re-assessed once final levels are known in
order to design an appropriate foundation solution.

12.3 Excavations

12.3.1 Based on the results of the investigation-it is likely that some groundwater flow
will be encountered in shallow excavations. Therefore, any excavation are likely
to require shoring, most notably in granular soils and Made Ground deposits

124 Drainage

12.4.1 Soakaways within areas of granular infill and natural sands/gravels may be a
viable drainage option for parts of the site. However, soakaway testing and in-
situ permeability testing would need to be undertaken to fully assess the
suitability.
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12.4.2 It is recommended that the developer contact the local water company (United
Utilities Water Services) with respect to capacity in existing foul sewers in the
vicinity of the site or to determine whether on-site balancing will be required,

12.5 Highways

12.5.1 Made Ground is present across much of the site and it is strongly recommended
that consultation regarding the specification of the highways should be made
with the adopting authority.

12.5.2 For access road and pavement areas, Made Ground deposits are considered to
have equilibrium CBR of <1%. Road and pavements placed upon the natural
deposits are considered to have an equilibrium CBR of 2%.

12.5.3 Where Made Ground is less than 2m thick the following options are
considered suitable.

+ Excavation of the full thickness of made ground and replacement with
suitable aggregate in accordance with Series 600 (Earthworks) of The
Highways Agency (HA) “Specification for Highway Works” 1998.

* Excavation of the full thickness of Made Ground, screening, selection and
replacement of suitable Made Ground materials in engineered layers in
accordance with Series 600. Unsuitable materials which should not be used
include any soft or wet materials, bicdegradables including topsoil, wood,
peat or lignite, scrap metal and material which, by virtue of its particle size
or shape, cannot be properly and effectively compacted (e.g. oversize
material or gravels which are tabular.

12.5.4 Where Made Ground Is in excess of 2m thick, it is considered that the upper
2m of Made Ground should be removed and replaced in accordance with the
above recommendations. However, the residual Made Ground materials in the
base of the excavation should be inspected and (where necessary) any soft
spots removed and replaced with suitable engineered fill.

12.5.5 Where the Made Ground is re-engineered it is considered that a CBR value of
5% should be achievable, however, this should be verified by plate load testing
on site and confirmed with the adopting authority.

12.5.6 Crushing of demolition\hardstand\foundation arisings will generate aggregate,
which (subject to confirmatory testing) should be suitable for use as unbound
pavement materials within the highways,

13 REDEVELOPMENT ISSUES
13.1 General

13.1.1 This report has presented options with respect to Ffoundation solutions,
treatment of contamination etc that are considered technically feasible and in
line with current good practice. Consequently, we would expect to obtain
regulatory approval for whichever option is adopted, although this cannot be
guaranteed. Copies of this report should be forwarded to the relevant regulatory
authorities (NHBC & Local Authority) for their comment/approval.

13.2 Remedial Strategy

13.2.1 Redevelopment of this site will almost certainly be subject to planning
conditions refating to remediation and validation. Once a specific, preferred
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development strategy has been decided, Encia could liaise with the local
Planning Authority and NHBC and prepare a detailed Remediation Strategy
report for approval.

13.2.2 The Remediation Strategy document would include: -

» General background information, incduding site location, site description and
a summary of ground investigation data.

* An overview of existing constraints on the proposed development and the
aims of the proposed remedial works.

s  Specific details of the anticipated site remedial\preparatory works.
o Details of site supervision and validation.
¢« A summary of implications for redevelopment.

13.2.3 The anticipated remediation works are summarised below:

¢+ Type 3 Pre Demolition Asbestos Survey.
* Removal of any identified asbestos containing materials,

* Demolition of existing buildings, removal and crushing of all hard surfaces,
relic foundations and underground obstructions.

« General site clearance.

e Provision of a 600mm thick surface cover of “clean” soil comprising 450mm
subsoil and 150mm topsoil be provided in all proposed ‘soft’ end use areas.

= Validation by chemical analysis of any imported soil/material for use in
garden and/or landscaped areas.

* Supervision of the works by a suitably qualified consultant to include
detailed records, testing requirements, etc

13.2.4 1t is strongly recommended that the demolition contractor should chase-out all
significant buried structures, and survey-in the resultant excavations before
making them safe by backfilling. At the very least, relevant features should be
surveyed-in before “hiding” them beneath a veneer of rubble. Similarly, it
would be prudent to complete a drainage survey prior to blading rubble across
the site to leave it safe and secure.

13.3 Health & Safety Issues

13.3.1 During the reclamation and construction phases of the site development it will
be necessary to protect the health and safety of site persomnel. General
guidance on these matters is given in the Health and Safety Executive (HSE)
document “Protection of Workers and the General Public during the
Redevelopment of Contaminated Land”. In summary, the following measures
are suggested to provide a minimum level of protection:

» Al ground workers should be issued with protective clothing, footwear and
gloves. Personnel should be instructed in why and how they are to be used.

» Care should be taken to minimise the potential for off-site migration of
contamination by the provision of dust suppression control and wheel
cleaning equipment during the construction works.

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

¢ The contractor should satisfy the Health & Safety Executive with regard to
any other matters concerning the health, safety and welfare of persons on
the site.
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13.3.2 Before site operations are started, the necessary COSHH statements and Health
& Safety Plan should be drafted in accordance with the CDM regulations.

13.4 New Utllities

13.4.1 Post demolition and subject to regrade proposals, the bulk of the existing Made
Ground will remain on site. This Made Ground contains contaminants at
concentrations above the guidance threshold values for an end use that includes
domestic gardens and utility workers are likely to come into direct contact with
the Made Ground.

13.4.2 Atthough utility workers will only be exposed to the contaminated soil/fill for a
relatively short time, the contaminants represent a risk and simple

precautionary measures are required, i.e. good personal hygiene and basic
personnel protective equipment.

13.4.3 1In addition to the above, the atmosphere in shored trenches in excess of 1.2m
should be monitored for oxygen and hazardous gas {methane & carbon
dioxide), prior to personnel entering such excavations. Monitoring should
continue whilst personnel are working in deep excavations,

13.4,4 Utility trench excavations are likely to yield contaminated arisings. Poor
handling and control of such arisings could give rise to contamination of the
clean capping material and/or areas of the site previously devoid of any
contamination. It is therefore recommended that any arisings from beneath the
capping layer be stockpiled in designated areas from which the clean capping
material has been stripped.

13.4.5 It is recommended that trenches for services including site drainage and water
supply be cut over size in order to isolate pipe materials from potential
contaminants and to enable maintenance to be conducted in "clean” material.

13.4.6 It is strongly recommended that all statutory service bodies are consulted at an
early stage with respect to the ground conditions within which they will lay
services in order to enable them to assess at an early stage any potential
abnormal costs.

13.4.7 1t is likely that the local water company will request the use of ductile iron
mains, with plastic coated copper house connections, given that residual organic
contaminants will still be present post-remediation, albeit at trace
concentrations.,

14 SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS
14.1  General

14.1.1 The recommendations provided below have been based on the ground
conditions identified across the site in the exploratory holes. If any significant
varlations to the ground conditions identified herein are encountered, advice
should be sought from Encia Consulting Limited.

14.2 Hazardous Gas

14.2.1 Gas monitoring undertaken to date has shown no elevated concentrations of
methane in any of the gas monitoring installations. Elevated carbon dioxide has
however been identified in two monitoring wells (WS4 and WS7). The
maximum concentration recorded was 5.1% in WS4. No positive gas flow rates .
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14.4.4

14.5
14.5.1

14.5.2

have been recorded.

The information available to date indicates that the site is consistent with
Characteristic Situation 2. However, in accordance with current guidance
(Wilson and Card 1999), as only limited data is available at this time, we would
recommend that the proposed development be modified to ‘Characteristic
Situation 4'.

Mining

Six rotary boreholes have been drilled to a maximum depth of 40m and
encountered solid strata comprising grey mudstone (Coal Measures) with bands
of hard siltstone, Coal was encountered in RBH2, RBH3 and RBH4 between
24.00m and 30.70m, although no loss of air flush i.e. potential workings was
recorded in any of the rotary borehole positions. Based on these findings we
consider the risk from abandoned shallow coal mine workings to be low.

Contamination & Remediation

The laboratory analytical results indicate that contamination exists in the Made
Ground and natural drift strata beneath the site. The identified contarninants
include elevated concentrations of arsenic, cadmium, lead, phytatoxins (copper,
zinc and total sulphate), PAH and benzo(a)pyrene. In addition, slightly elevated
levels of leachable copper and PAH along with two elevated PAH concentrations
in groundwater.

It is recommended that a 600mm thick surface cover of “clean” soil comprising
450mm subsoil and 150mm topsoil be provided in all proposed ‘soft’ end use
areas (i.e. gardens and iandscaped areas). This cover will break potential
pollutant linkages between the underlying contaminated fill and future site end-
users.

It is considered that the elevated leachable copper and PAH contamination
identified in Made Ground deposits of W51, W53, W54 and WS7 is unlikely to
impact on the underlying minor aquifer or nearby surface watercourses due to
the presence of low permeability clay (cohesive glacial till) depasits underlying
the site. These cohesive soils will effectively attenuate any downward migration
of mobile contaminants. Additionally, due to the nature of the proposed
development, positive drainage will greatly reduce surface water infiltration,
further reducing downward migration of the mobile contaminants identified.

Twa slightly elevated concentrations of PAH contamination were recorded in
water samples taken from WS4 and WS7, In view of the site’s environmental
setting (low to moderate sensitivity) the identified groundwater contamination
is not considered significant.

Foundations

Based on the information available to date, it is our opinion that a piled
foundation solution would be required for the site with piles taken down to the
underlying stiff to very cohesive glacial till deposits. Advice on pile types,
length and design will need to be sought from specialist piling contractors.

Alternatively, due to the presence of deep granular deposits beneath much of
the site, vibro ground improvement may also be suitable for the site. Vibro
ground improvement would allow shallow conventional or semi-raft foundations
to be founded on vibro treated ground. However, advice will need to be sought
from a specialist vibro contractor to confirm the suitability of the site for vibro
ground improvement.
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14.6 Flooding

14.6.1 The Environment Agency indicate that the site is not located within an indicative
fltoodplain,

14.7 Drainage & Highways

14.7.1 Soakaways within areas of granular infill and natural sands/gravels may be a
viable drainage option for parts of the site. Soakaway testing and in-situ
permeability testing would need to be undertaken to fully assess the suitability.

14.7.2 We would recommended that the developer contact the local water company
(United Utilities Water Services) with respect to capacity in existing foul sewers
in the vicinity of the site or to determine whether on-site balancing will be
required. '

14.7.3 For access road and pavement areas, Made Ground deposits are considered to
have an equilibrium CBR of <1%. Road and pavements placed upon natural
clay deposits are considered to have 2 CBR in the region of 2%. The formation
should be thoroughly proof rolled and any areas of soft/loose material will need
to be excavated and replaced with compacted granular fill. Geo-grid
reinforcement may also be required in deeper areas of Made Ground.

14.7.4 If bearing capacities of the soils at service placement level or at road formation
tevel are found to be insufficient then the formation may need to be overdug
and reinstated with compacted DoT 6F2 type material in order to achieve a
suitable bearing surface.
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Generic Notes - Encia Gecenvironmental Investigations

1. Environmental Setting

General

Third party information obtained from the British Geological Survey (BGS), the Coal Authority, the
Local Authority etc is presented In the Correspondence Appendix of this Geoenvironmental Report.

Geology, Mining & Quarrying

In order to establish the geological setting of a site, Encia refer to BGS maps for the area, and the
relevant geological memoir.

A ccal mining report is obtained from the Coal Authority. Further information is sourced from the
Local Authority and by reference to current and historical OS plans.

Landfills

Encia obtain data from tHe Landmark Information Group, the Environment Agency and the Local
Authority with respect to known areas of landfilling within 250m of the proposed development
site. Reference is also made to historical OS plans, which are inspected for evidence of backfilled
quarries, railway cuttings, colliery spoil tips etc.

Radon

Radon is a colourless, odourless gas, which is radioactive. It is formed in strata that contain
uranium and radium (most notably granite), and can move though fissures eventually discharging
to atmosphere, or the spaces under and within buildings, Where radon occurs in high
concentrations, it can pose a risk to health,

In order to assess potential risks associated with radon gas, Encia refer to BRE Report BR211%,
1999: “Radon: guidance on protective measures for new dweliings”.

BR211 provides a preliminary indication of the measures required for a particular site, but it is
also often necessary to request a Stage 2 Protective Measures Site Report from the BGS.

The level of protection needed is site-specific and is determined by reference to the radon
potential map for the area followed by a geological assessment of the site. This information is
contained in the Annexes of BR211.

Annex A — derived from statistical analysis of radon measurements in existing houses carried out
by the NRPB and grouped on a Skm grid.

Annex B - based on an assessment of the same radon measurements grouped by geological units.
The maps show the 5km grid squares underlain completely or in part, by geological units which
potentially exceed the action levels for radon protective measures. The grid squares are coded
according to the highest potential within the square. In many cases the actual geological radon
potential varies considerably within a grid square.

Encia adopt the following procedure when assessing risk associated with radon.
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Firstly, Annex A maps are reviewed to see whether the site requires full, basic or no measures. If
the site Is in a dark brown square, full radon protection measures are required. If the site is in a
light brown square, reference should be made to Annex B,

Secondly, Annex B maps are reviewed to see whether a further geological assessment is required
which may result in upgrading the result from Annex A. If a site lies within a shaded square, it
may require radon protection, and Encia request a Stage 2 Protective Measures Site Report from
the BGS. '

If the site is in a square that is not coloured or shaded in either set of maps then no
radon protection is needed and therefore a BGS Report is not normally necessary,

The BGS geological assessment involves checking whether the site is on or close to a geological
unit that has statistically been found to have elevated radon potential. The geological assessment
is based on either 1:50,000 or the 1:250,000 scale data. The search area specified as part of the
request is increased by 50m in areas where 1:50,000 data is available and by 500m in areas with
1:250,000 scale data to allow for potential inaccuracies in the position of boundaries. The BGS
report indicates the highest level of protection required within the search area and its buffer zone.

" When requesting a BGS report, Encia select the search radius carefully, since too large a search

radius may result in the inclusion of areas underlain by geological units of a higher radon
potential, thereby giving rise to recommending too high a level of protection.

The report also includes (where available), a list of the geological units included in the
assessment. Encia check that these actually underlie the site, rather than the buffer zone only.

On the basis of radon measurements in dwellings and on their geological interpretation, the BGS
report stipulates the level of protective measures required for the preposed development site, and
this could be:

1. no measures,
2. basic measures, or
3. full measures,

Details of these measures are provided in the Hazardous Gas section of this Geoenvironmental
Report.

Hydrogeology

Encia obtain information from the Environment Agency (EA) and the Landmark Information Group
with respect to:

» - groundwater quality

) recorded pollution incidents

. licensed groundwater abstractions

Reference is also made to the EA document “Policy and Practice for the Protection of
Groundwater” (1998) and the retevant Groundwater Vulnerability Map.

Bedrock and any overlying granular Drift deposits are classified by the EA:-
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] Major aquifers: “"Highly permeable formations, usually with a known or probable presence
of significant fracturing. They may be highly productive and able to support large
abstractions for public water supply and other purposes”.

. Minor aquifers: “Fractured or potentially fractured rocks which do not have a high primary
permeability, or other formations of variable permeability. Although these aquifers will
seldom produce large quantities of water for abstractions, they are fmportant both for focal
supplies and in supplying base flow to rivers”.

. Non-aquifers: “"Formations which are generally regarded as containing insignificant
quantities of groundwater. However groundwater flow through such rocks, although
Imperceptible, does take place and needs to be considered in assessing the risk associated
with persistent pollutants. Some non-aquifers can yield water In sufficient quantities for
domestic use”.

Groundwater vulnerability is determined by 4 variables:

1, The presence and nature of overlying soil {the weathered zone affected by living organisms;
soil in the UK can extend up to 2m in depth). Physical properties of the soil affect the
downward passage of water and it’s ability to attenuate pollutants. The EA make reference
to a three-fold classification of soil types:-

« Soils of low leaching potential are defined as “soifs in which the pollutants are unlikely
to penetrate the soll layer because either.water movement is largely horizontal, or they
have the ability to attenuate diffuse poliutants”,

e Soils of intermediate leaching potential are defined as “soils which have @ moderate
ability to attenuate diffuse source poliutants or in which it is possible that some non-
adsorbed diffuse source poilutants and liquid discharges could penetrate the soil layer”.

» Soiis of high leaching potential are defined as “soils with lfttie ability to attenuate diffuse
source poliutanis and in which non-adsorbed diffusa sotrce pollutants and figufd
discharges have the potential to move rapidly to underlying strata or to shaffow
groundwater”,

In urban areas and restored mineral workings the soil information is based on fewer
observations than elsewhere. A worst-case vulnerability (H) is therefore assumed for these
areas and for current mineral workings by the EA. All are given a designation of HU unless
proved otherwise.

2. The presence and nature of Drift, which often overlies bedrock. Where Drift is of substantial
thickness and low permeability, it can provide an effective barrier to surface poliutant
migration. Permeable Drift is classified as a Minor Aquifer except where it is in probable
hydraulic continuity with a Major Aquifer, where It is regarded as part of the Major Aquifer
unless proven otherwise by site investigation.

3. The nature of the geclogical strata (bedrock). Racks that contain groundwater in exploitable
quantities are called aquifers.

4. The depth of the unsaturated zone; ie that part of the aquifer which lies above the water
table

The EA have also designated Source Protection Zones, which are based on proximity to a
groundwater source (springs, wells and abstraction boreholes). The size of a Source Protection
Zone is a function of the aquifer, volume of groundwater abstracted and the effective rainfall, and
may vary from tens to several thousand hectares.
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Hydrology

Encia obtain information from the Environment Agency and the Landmark Information Group with
raspect to:

» surface water quality

+ recorded pollution incidents

+» licensed abstractions {groundwater B surface waters)
+ licensed discharge consents

+ site susceptibility to flooding

The EA have set water quality targets for all rivers. These targets are known as River Quality
Objectives (RQOs). The water quality classification scheme used to set RQO planning targets is
known as the River Ecosystem scheme. The scheme comprises five classes (RE1 to RE5) which
reflect the chemical guality requirements of communities of plants and animals occurring in our
rivers.

. General Quality Assessment (GQA) grades reflect actual water quality, They are based on the

most recent analytical testing undertaken by the EA. There are six GQA grades {denoted A to F)
defined by the concentrations of biochemica! oxygen demand, total ammonia and dissolved
oxygen. -

The susceptibility of a site to flooding is assessed by reference to the Environment Agency's
Indicative Floodplain Maps which provide a general overview of areas of land in natural floodplains
and therefore potentially at risk of flooding from rivers or the sea. The maps use the best
information currently available, based on historical flood records and geographical models. They
indicate where floading from rivers, streams, watercourses or the sea is possible. However the
maps do not show flood defences which offer vital protection in many areas.

For flooding from rivers the maps indicate the extent of flooding for a one in one hundred {or a
one per cent) chance of flooding each year, for flooding from the sea and tidal estuaries, the maps
show a one in two hundred {or 0.5 per cent) chance of flooding each year.

It should also be noted that as the floodplain shown is the 1 in 100 year (or 1in 200 year as
appropriate), areas outside this may be flooded by more extreme floods (e.g. the 1 in 1000 year
flood}. Also, parts of the areas shown at risk of flooding will be flooded by lesser fioods (e.g. the 1
in 5 year flood). In some places due to the shape of the river valley, the smaller floods will flood a
very similar extent to larger floods but to a lesser depth.

If a site falls within the indicative floodplain, it is recommended that a flood survey be undertaken

by a specialist consultant who can advise on appropriate mitigating measures; ie raising slab
levels, provision of storage etc.

COMAH & Explosive Sites

Encia obtain information from the Landmark Information Group with respect to COMAH or
explosive sites within 1km of the proposed development site. Encia’s report refers to any that are
present, and recommends that the Client seeks further advice from the HSE.

Areas around COMAH sites (chemical plants etc) are zoned with respect to the implementation of
emergency plans. The HSE are a statutory consultee to the local planning authority for all COMAH
sites. The COMAH site may have to revise it's emergency action plan if development accurs. This
might be quite straightforward or could entail significant expenditure. Consequently, the COMAH
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site may object to a proposed development (although it is the Local Authority who have final say,
and they are likely to place more weight on advice from the HSE).

Preliminary Conceptual Ground Model

The site’s environmental setting (and proposed end use) is used by Encia to assess the
significance of any contamination encountered during the subsequent ground investigation

Assessment of contaminated land is based on an evaluation of poliutant linkages {source-
pathway-receptor). Contaminants within the near surface strata represent a potential source of
poliution. The environment (most notably groundwater), site workers and end users are potential
targets.

Potential pollutant linkages are shown on a preliminary conceptual site model, presented as a
Drawing in an Appendix to this Geoenvironmental Report. The preliminary model is revised in
light of data arising from the subsequent ground investigation.
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Generic Notes - Encia Geoenvironmental Investigations
2. ' Ground Investigation Fleldwork
General
Encia Ground In_vestigatlons are undertaken in accordance with current UK guidance including:

. BS5930:1999 “Code of practice for site investigation”
. BS10175:2001 "Code of practice for the Identification of potentially contaminated sites”.
. Contaminated Land Reports 1 to 6, most notably CLR Report No. 4 "Sampling strategies for

contaminated land” :

. “Guidance on the protection of housing on contaminated land” ~ NHBC & EA R&D Publication
66 (2000)

. "Development of appropriate soil sampling strategies for land contarnination” — EA R&D

Technical Report P5-066/TR (2001)

‘. AGS: 1996 “Guide to the selection of Geotechnical Soil Laboratory Testing”

Exploratory hole logs are presented in Appendices to this Geoenvironmental Report. These iogs
include details of the;

. Investigation technigue adopted

. Samples taken

. Descriptions of the solid strata, and any groundwater encountered.
. Results of any in-situ testing

) Any gas\groundwater monitoring well installed
Exploratory Hole Locations

Exploratory hole locations are selected by Encia, prior to cormmencement of fieldwork, to provide a
representative view of the strata beneath the site and to target potential contaminant sources
identified during the preliminary investigation {desk study). Additional exploratory locations are
often determined by the site engineer in light of the ground conditions actually encountered; this
enables better delineation of the depth and lateral extent of organic contamination, poor ground,
relict structures etc.

Investigation Techniques

Ground conditions can be investigated by a number of techniques; the procedures used are in
general accordance with BS5930: 1999 and BS1377: 1950. Techniques most commonly used by
Encia include:

’ Machine excavated trial pits, usually equippéd with a backactor and a 0.6m wide bucket.

. Cable percussive (Shell & Auger) boreholes, typically using 150mm diameter tools and
casing.

. Window or Windowless Sampling boreholes. Constraints associated with existing

buildings, operations and underground service runs can render some sites partly or wholly
inaccessible to a mechanical excavator. In such circumstances, window sampling is often
the most appropriate technique. A window sampling drilling rig can be manoeuvred in
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areas of restricted access and results in minimal disturbance of the ground (a 150mm
diameter tarmac/concrete core can be lifted and put to one side). However, it should be
noted that window sampling allows only a limited inspection of the ground (especially
made ground with a significant proportion of coarse material).

. Rotary percussive open-hole probeholes are typically drilled using a tricone rock roller bit
with air as the flushing medium. Probeholes are generally lined through made ground
with temporary steel casing to prevent hole collapse.

Where instalied, gas\groundwater monitoring wells typically comprise a lower siotted section,
surrounded by a filter pack of 10 mm non-calcareous gravel and an upper plain section
surrounded in part by a bentonite seal and in part by gravel or arisings. The top of the plain pipe
Is cut off below ground level and the monitoring well protected by a square, stopcock type
manhole cover set in concrete, or the plain pipe is cut off just above ground level and the well
protected by 100mm diameter steel borehole helmet seat in concrete.

Monitoring well details, including the location of the response zone and bentonite seal are
presented on the relevant exploratory hole logs.

- In-situ Testing

Where relative densities of granular materials given on the trial pit and window sample logs are
based on visual inspectidn only, they do not relate to any specific bearing capacities. However,
wherever possible Encia employ a Mackintosh probe to assess relative density. Mackintosh probe
results can be related to approximate allowable bearing capacities.

The relative densities of granular materials encountered in cable percussive boreholes are based
on Standard Penetration Test (SPT) results. SPTs are carried out boreholes, in accordance with
BS 1377 1990, Part 9 Section 3.3. Where full penetration (600mm) is not possible, N values are
calculated by linear extrapolation and are shown on the logs as N* = x,

The strength of cohesive deposits is determined using a hand shear vane.

Shear strength test results reported on trial pit logs are considered to be more reliable than those
reported on window sample logs. Significant sample disturbance occurs during window sampling
and consequently shear strength results on disturbed window samples are generally lower than
results obtained during trial pitting, in-situ or in large excavated blocks.

Sampling

Representative scil/fill samples are taken at regular intervals from the exploratory holes to assist
in description of the ground and to allow selected laboratory testing to be performed. The type of
sample taken is dependent on the nature of the stratum and the purpose of the analysis.

Where the soils encountered contain a significant proportion of coarse grained material, truly
representative samples are not typically obtained - only the finer fraction is placed in sample
containers. However, a visual estimate of the amount of coarse material is made on site.

NB: Coarse constituents not sampled are defined as: coarse gravel, cobble and boulder. (i.e. any
'particles' with an average diameter greater than 20mm).

Occasionally, unrepresentative 'spot' samples are also taken from some exploratory locations for
contaminant analysis, typically where unusual, localised pockets of materials are encountered.

Samples of soil for chemical testing are placed into 1 litre plastic tubs prior to delivery to the
selected laboratory., Samples of water are taken in one litre, brown glass bottles and stored in
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cool boxes, at a temperature of approximately 4°C, until delivery to the selected laboratory.
Soil\fill samples for organic analysis are also stored in cool boxes.

Groundwater

Where encountered during fieldwork, groundwater is recorded on exploratory hole logs. If
monitoring wells are installed, groundwater levels are also recorded on one or more occasions
after completion of the fieldwork,

It should be borne in mind that the rapid excavation rates used during a ground investigation may
not allow the establishment of equilibrium water levels. Water levels are likely to fluctuate with
season/rainfall and could be substantially higher at wetter times of the year than those found
during this investigation. :

Long-term monitoring of standpipes or piezometers is always recommended if water levels are
likely to have a significant effect on earthworks or foundation design.

Description of Strata

'The soils encountered during an Encia ground investigation are described (logged) in general

accordance with BS 5930. The descriptions and depth of strata encountered are presented on the

exploratory hole logs and summarised in the Ground Conditions section within the main body of
text.

The materials encountered in the trial pits are logged, samples taken, and tests performed on the
in-situ materials in the excavation faces, to depths of up to 1.2m; below this depth these
operations are conducted at the surface on disturbed samples recovered from the excavation.

Key to Exploratory Hole Logs

Keys to logs are presented in the Appendix(ces) containing the logs. There are two Keys -
Symbols & Legends and Terms & Definitions.
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Generic Notes — Encia Geoenvironmental Investigations
3. Geotechnical Laboratory Tests
General

Soil samples are delivered to the laboratory for testing along with a schedule of testing drawn up
by Encia. All tests are carried out in accordance with BS 1377:1990,

The test results are presented as received in an Appendix to this Geoenvironmental Report.

The following laboratory testing are routinely carried out on a selection of samples:

. Atterberg limits & maoisture contents

. Soluble sulphate & pH

The additional tests are typically only scheduled where significant earthworks regrade is
anticipated:

. Grading.

- Compaction tests.

. Particle density.

Atterberg Limits & Moisture Content

The Liquid and Plastic Limits of samples of natural in-situ clay are determined using the cone
penetrometer method and the rolling thread test. These tests enable determination of an average

Plasticity Index (PI) for each “type” of clay, although judgement is applied where variable results
are reported.

PI can be related to shrinkability (low, medium or high) and then to minimum founding depth.
Encia typically only consider a soil to be shrinkable if the proportion finer than 63pm is »>35%.

PI results are compared against guidance given in the NHBC Standards, Chapter 4.2 (revised April
2003), which advocates the use of modified Plasticity Index (I'p), defined as:

I'p = Ip * (%< 425um/100)
ie if PI is 30%, but the soil contains 80% < 425pm, then: I'p = 30 * 80/100 = 24%.

It should be noted that in accordance with the requirements of BS 1377, the % passing the
425um sieve is routinely reported by testing labs,

Encia apply engineering judgment where PI results are spread over a range of classifications.
Consideration is given to:

a the average values for each particular soll type (ie differentiate between residual soil and
alluvium),

. the number of results in each class and

. the actual values.

Unless the judgment strongly indicates otherwise, Encia typically adopt a conservative approach
and recommend assumption of the higher classification,
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Soluble Sulphate and pH

Suiphates in soll and groundwater are the chemical agents most likely to attack sub-surface
concrete, resulting in expansion and softening of the concrete to a mush. Another common cause
of concrete deterioration is groundwater acidity.

The rate of chemical attack depends on the concentration of aggressive ions and their
replenishment at the reaction surface. The rate of replenishment is related to the presence and
mobility of groundwater.

Encia refer to BRE Special Digest 1 (SD1) “Concrete in aggressive ground. Part 1: Assessing the
aggressive chemical environment” (2001). SD 1 provides definitions of:

. the nature of the site (greenfield, brownfield or pyritic)

. the groundwater regime (static, mobile or highly mobile)

. the Design Sulphate Class (DC Class) and

. the Aggressive Chemical Environment for Concrete (ACEC Class)

Encia reports clearly state each of the above for the site being considered.

The concentrations of sulphate in aqueous soil/fill extracts are determined in the laboratory using
the gravimetric method. The results are expressed in terms of SO, for direct comparison with
BS 5328:1997. The pH value of each sample was determined by the efectrometric method.

SD1 also discusses determination of “representative” sulphate concentration from a number of
tests. Essentially if <10 samples of a given soil-type have been tested, the highest measured
sulphate concentration should be taken. If >10 samples have been tested, the mean of the
highest 20% of the sulphate test results can be taken. With respect to groundwater, the highest
suiphate concentration should always be taken.

With respect to pH (soil & groundwater) the value used is the lowest value if <10 samples have
been tested and the mean of the lowest 20% if > 10 samples have beean tested.
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4, Contamination Laboratory Analysis & Interpretation .
General
An assessment of potential contaminants asscciated with the former usages of the site is
undertaken with reference to CLR 8 “Potential contaminants for the assessment of land” and the
relevant DETR Industry Profile(s).
Common Inorganic Contaminants

These include:

. metals, most notably cadmium, copper, chromium, mercury, lead, nickel, and zinc.
. semi-metals, most notably arsenic, selenium, and (water soluble) boron
. non-metals, mest notably sulphur

‘. inorganic anions, most notably cyanides (free & complex), sulphates, sulphides, and

nitrates.
With respect to the terminology used by most analytical laboratories:
Total cyanide = Free cyanide + Complex cyanide

Total cyanide (CN) is determined by acid extraction; whereas free cyanide is the water soluble
fraction.

Complex cyanide Is "bound"” in compounds and is hard to breakdown. Laboratory determination of

complex CN involves subjecting the sample to uv digestion for determination of both free and total
CN.

Thiacyanate (SCN) is a different species combined with sulphur.

Elemental sulphur (S) and free sulphur are the same. Total sulphur is all forms, including that
present in suiphates (504}, sulphides etc

There are 2 forms of chromium (Cr), chromium VI and chromium III. chromium VI is the more
toxic of these. In soils, total chromium is determined by a strong agua regia acid digestion.
Chromium VI is an empirical method based on a water extract test.

Caoammon Organic Contaminants

Petroleun hydrocarbons are a mixture of hydrocarbons produced from the distillation of crude oil.
They include aliphatics {alkanes, alkenes and cycloalkanes), aromatics (single or multi benzene
ringed compounds) and hydrocarbon-like compounds containing minor amounts of aoxygen,
sulphur or nitrogen. —~

Petroleum hydrocarbons can be grouped based on the carbon number range:-

GRO - Gasoline Range Organics (typically Cg to C,). Also referred to as PRQ - Petroleum Range
Organics

DRO - Diesel Range Organics (typically Cyo to Cyg)
LRO - Lubricating Oil Range Qrganics (typically Cogto Cso)
MRO - Mineral Qil Range Organics (typically C,5 to Cas)
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However, it should be borne in mind that the terms “GRO" and “DRO” analysis are purely
descriptive terms, the exact definition of which varies. :

Total Petroleum Hydrocarbons (TPH) is also a poorly defined term; some testing laboratories
regard TPH as hydrocarbons ranging from Cs-Cyg, whereas other define TPH as C,p-Cag.

The compasition of a TPH plume migrating through the ground can vary significantly; this is
primarily dictated by the nature of the source (eg petrol, diesel, engine oil etc). Furthermare,
different hydrocarbons are affected differently by weathering processes, and this can result in
further variation in the chemical composition of the TPH.

Gasoline contains light aliphatic hydrocarbons rapidly (especially within the C4 to C5 range) that
will evaporate. The aromatic hydrocarbons in gasoline are primarily benzene, toluene,
ethylbenzene and xylenes, referred to as BTEX. Small amounts of polyaromatic hydrocarbons
{PAHs) such as benzo{a)pyrene may also be present.

Diesel and light fuel oifs have higher molecular weights than gasoline. Consequently, they are

.less volatile and less water soluble. About 25 to 35% is composed of aromatic hydrocarbons.

BTEX concentrations are generally low.

Heavy Fuel Oils are typically dark in colour and considerably more viscous than water. They
contzin 15 to 40% aromatic hydrocarbons. Polar NSO compounds are also present.

Lubricating Oils are relatively viscous and insotuble in groundwater. They may contain 10 to 30%
aromatics, including the heavier PAHs. NSO compounds are alsec common.

Polycyciic Aromatic Hydrocarbons (PAHs) have more than two fused benzene rings as a structural
characteristic. PAH compounds are present in both petrol and diesel, although in significantly
lower concentrations than in coal tars. Certain PAH compounds are carcinogenic
{Benzo(a)pyrene) and\or mobile in the environment (naphthalene).

Polychlorinated Biphenyls (PCBs)

Volatile Organic Cornpounds (VOCs)

Semi-Volatife Organic Cornpounds (sVOCs)

Phenols

Solvents, pesticides, herbicides

Dioxins & furans

Methods of Analysis {Organic Compounds)

Toluene Extractable Matter (TEM) results provide a screening test for organic contamination.
The sample is air dried at 30°C and ground prior to addition of the solvent {toluere). The solvent
extraction is aggressive and most organic compounds (fuels, oils, tars, humic material, animal fats
and vegetable oil)} are dissolved, as are some other inprganic contaminants such as sulphur.
However, the volatiles (lighter fuel fraction etc) are lost during evaporation of the solvent,

Total Petroleum Hydrocarbon (TPH) by IR (also known as minera! oil by some testing

laboratories) is undertaken on “as received” samples. Tetrachloroethylene is the solvent, and
fluoroscil is used to remove humic material, animal fats and vegetable cil. Consequently this
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analysis detects a wide range of "mineral” organics from volatiles (BTEX and gasoline), through
diesel and oils to tars (including the very heavy, stable tars such as asphalt and bitumen).

TPH by GC-FID is a more refined analytical technique which only detects hydrocarbons (aliphatic
and aromatic) in the range C;o to Cy (volatiles, heavy tars, humic material and sulphur are not
detected). The laboratory can provide a breakdown of the TPH results into diesel range organics
(DRO) and heavier lubricating oil range organics {LRO).

GRO (PRO) by GC-FID analysis detects the more volatile Cs-Cy hydrocarbons (aliphatic and
aromatic), including those organic compounds present in petrol.

Speciated VOC (by GC-MS) analysis quantifies the concentrations of 30 USA-EPA priority
compounds. These include chlorinated alkanes and alkenes {in the molecular weight range
chioroethane to tetrachloroethane); trimethylbenzenes; dichlorobenzenes; and the 4 BTEX
compounds {benzene, ethyl-benzene, toluene & xylene).

Speciated sVOC by (GC-MS) analysis quantifies the concentrations of a varlety of organic
compounds, including the 16 USA-EPA priority PAHs, phenols, 7 USA EPA priority PCB congeners,

. herbicides & pesticides.

Note: PAHs are hydrocarbons and consequently (where present) will be picked-up when
scheduling TPH. by GC-FID. Naphthalene (the lightest PAH) is also one of the 58 US EPA VOCs.

Speciated TPH by GC-FID provides a "banded” TPH, initially split into aromatic and aliphatic
fractions and then further divided into fraction specific carbon bandings based upon behavioural
characteristics.

Note: Risk assessment models require physiochemlical properties (solubilities, toxicitfes etc) of
compounds in order to model their behaviour in the environment. These physiochemical
properties cannot be derfved from a single "TPH”, “"GRO"” or "DRO” value. However, the carbon
banded fractions can be used in risk assessment models.

If the relative proportion of each carbon banding within the “TPH” impact at a site is known, the
risks posed by each individual fraction can be assessed and a simpfe back calculation applied to
calculate an overall “"TPH” screening value based upon the percentage weight fraction of each
banding present in the "TPH”, Specialised analytical technigues and data interpretation skilfs are
required to identify each carbon banding.

Current Guidance

The UK approach to the consideration of contaminated land is based upon the principles of risk
assessment. This in turn is founded upon the use of so called source=>pathway=target principles
in order to establish the presence, or potential presence, of a pollutant linkage.

Encia Consulting Ltd adopts a tiered approach to risk assessment, consistent with UK guidance
and best practice. The initial step of such a risk assessment {(or Tier 1) is the comparison of site
data with appropriate guidance levels, intervention (evels or remedial targets.

In March 2002 DEFRA and the Environment Agency published a series of technical research
papers (R & D Publications CLR 7, 8, 9 and 10) introducing the UK approach to the assessment of
risk to human health from land contamination. This methodology and approach represents
current scientific knowledge and thinking. The overall methodology also included the
Contaminated Land Exposure Mode! (CLEA) and some Soil Guideline Values (SGV's).
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At the time of writing this report, these guidelines only address seven contaminants and the
development of both the CLEA model and additional SGV's is ongoing. Where published, SGV's
have been utilised as intervention values for the purpose of an initial Tier 1 assessment.

Where SGV's were not published at the time of writing this report, appropriate Tier 1 human
health related assessments have been based upon information that was best avaijlable at the time
of the study.

With respect to the assessment of potential phytotoxic effects of contaminants, Encia refer to
“The Soit Code” (MAFF, 1998) for copper and zinc. The CLEA SGV is adopted for nickel.

The potential risk to building materials is considered through reference to relevant BRE Digests,
with particular emphasis on BRE Special Digest 1, ‘Sulphate and Acid Resistance of Concrete in
the Ground’, 2001,

With respect to the interpretation of the calorific values, at present there are no accepted
methods to assess whether a sample is combustible and under what circumstances it might
smoulder. Some guidance is given in ICRCL Note 61/84 “Notes on the fire hazards of

. contaminated land” which states that;

“In generai..............It seems likely that materials whose CV's exceed 10MI/kg are almost certainly
combustible, while those with values below 2MJ/kg are unlikely to burn”,

Tier 1 groundwater risk assessments are undertaken by comparing leachate concentrations with
the appropriate water quality standard. Depending upon the specific characteristics and
environmental setting of the site the appropriate standard is likely to be one of the following:

. Water Supply (Water Quality) Regulations 1989

. Environmental Quality Standards (for Freshwater)

. The Surface Waters (Abstraction for Drinking Water) Regulations

The tier 1 risk assessment of landfill gas is undertaken through reference to the following
documents:

- Approved Document C, Building Regulations 1991

. CIRIA Report 149, “Protecting Development from Methane”, 1995

Should any Tier 1 criteria be exceeded, then three potential courses of action are available. (The

first is only applicable in terms of human health, but the second and third could also be applied to
groundwater or landfill gas).

*  Undertake further statistical analysis following the approach set out in Appendix A of CLR 7
in order t¢ determine whether contaminant concentrations of inorganic contaminants within
soil\fill actually present a risk {(only applicable to assessing the risk to human health).

. Based on a qualitative risk assessment, advocate an appropriate level of remediation to
“break” the pollutant linkage - for example the removal of the contaminated materials or
the provision of a clean cover.

. Carry out a more detailed quantitative risk assessment in order to determine whether
contamination risks actually exist,
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5. Hazardous Gas
General

Hazardous gas is considered to be any mixture of potentially explosive, toxic or asphyxiating
gases, most notably methane, carbon dioxide and oxygen {deficiency).

In addition, radon, a naturally occurring radioactive gas is also considered. Further information
about radon is included in Notes 1. - Environmental Setting.

Assessment of potential risks associated with hazardous gas are based on a review of data
obtained from the Landmark Information Group, the Environment Agency and the Local Authority
and the British Geological Survey.

Reference is also made to historical O$ plans, which are inspected for evidence of backfilled
quarries, railway cuttings, colliery spoll tips etc.

 Where landfilling has occurred within 250m of the site boundary, the Locat Planning Authority may

request a landfill gas investigation in accordance with the Town and Country Planning General
Development Order, 1988.

Sources
Potential sources of hazardous gas are:

. Landfill sites
. Made ground, especially where significant depths are present
. Shallow mineworkings associated with coal extraction

. Geological strata, including peat, organic silts, coal-bearing strata and limestone {reaction
with acidic waters}, granite (radon)

. Groundwater can sometimes act as a “carrier” for hazardous gas.
- Leakages from pipelines or storage tanks
. Sewers, septic tanks and cess pits

Generation

Wherever biodegradable material is deposited, landfill gas (principally a mixture of methane and
carbon dioxide) is likely to be generated by microbial activity, Carbon dioxide is an asphyxiant
and -toxic; methane is flammable and a mixture containing between 5% and 15% methane by
volume in air is explosive. Landfill gas in the ground is unlikely in itself to pose a significant risk,
though it may damage vegetation., However, infiltration of landfill gas into confined spaces (e.g.
cellars, services, etc) may give rise to considerable risk.

There is no typical figure for the length of time that landfill gas will be evolved, but at many sites
significant gas generation continues for at least 15 years after the last deposit of waste.

Migration

Gas migration from a landfill site may occur in several ways. It may migrate through adjacent
strata; the distance of migration being dependent on the pressure gradients, volume of gas and

Generic Notes - Hazardows Gas. 1 0f4




permeability of the strata. Where there are faults, cavities and fissures within the strata, gas may
move considerable distances. Other migration pathways for gas include man-made features such
as mine shafts, roadways and underground services. )

Gas migration is influenced by a number of climatic factors, such as atmospheric pressure
variations, water table level variations and the influence of a covering of snow or ice over the
swiface of the site and surrounding area.

Current Guidance

Guidance on iandfill gas monitoring control at landfill sites is given in two technical memoranda,
Waste Management Paper Nos. 26 and 27, published by the Department of the Environment.

Waste Management Paper 27, 1991 recommends that no dwellings should be constructed within
50m of any landfill that has the capacity to produce large volumes of landfill gas. No garden
should extend to within 10m of the landfilled waste. However, development closer to landfill has
been permitted where a comprehensive gas risk assessment has been completed (typically based
on a minimum of 6 to 12 month monitoring programme) and appropriate gas exclusion measures

. designed.

The current advice with regard to monitoring for landfill gas is that if the trigger value of 1%
volume (20% LEL) for-methane and 1.5% volume for carbon dioxide is exceeded then
remedial/control measures will be required.

It should be noted that the guideline limit for carbon dioxide of 1.5% volume recommended in
Waste Management paper No. 27 is the short term (10 minute) occupational exposure limit for
carbon dioxide quoted by the Health and Safety Executive in their publication, EH40. The long-
term (8 hour) occupational exposure limit for carbon dioxide is 0.5% valume. )

Approved Document C to the Department of the Environment's Building Regulations 1992,
requires that where there may be gaseous contamination of the ground but the level of methane
is unlikely to exceed 1% by volume, the ground floor of any house or similar small building shall
be constructed of suspended concrete and ventilated as described in BRE Digest Report
“Construction of New Buildings on Gas Contaminated Land". The document also requires specific
design measures to be taken if a level of 5% volume carbon dioxide exists or is exceeded within
the ground.

Although the above guidance is still relevant it has been more recently updated with the following
documents published by the Construction Industry Research and Information Assaciation (CIRIA).

CIRIA Report 149  'Protecting Development from Methane’ (1995)

CIRIA Report 150  'Methane Investigation Strategies’ (1995)

CIRIA Report 151  ‘Interpreting Measurement of Gas in the Ground’ (1995)

CIRIA Report 152 'Risk Assessment for Methane and other gases from the ground (1995)

The above documents are intended to provide advice on how to investigate and deal with gas
contaminated ground with respect to development. -

CIRIA report 149 characterised sites based on the recorded methane / carbon dioxide
concentration and emission rates recorded during a suitable gas investigation. Characteristic
sltuation 1 is deemed to be the lowest risk scenaric with the risk rating increasing up to 6. The
characteristic situations are classified as follows:
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Gas Monitoring Procedure

Encia adopt a standard gas monitoring procedure, in accordance with CIRIA guidance. This
procedure involves the measurement, in the following order of:

Atmospheric temperature, pressure and ambient oxygen concentration on site immediately
prior to and cn completion of monitoring.

Gas emission rate.
Methane, oxygen and carbon dioxide concentrations using an infra-red gas analyser.
Standing water level using a dipmeter.,

In addition, ground conditions at each sambling location are recorded together with prevailing
weather conditions and any other observations such as any vandalism.

Where samples of gas are required for laboratory analysis, Gresham Tubes are used. Gas

concentrations in the well are typically recorded immediately befare and after retrieval of a
sample,

Generic Notes - Hazardous Gas. tof 4




Appendix B
Drawings




Reproduced fron 05 Lodranger mop 109, Menchestor, Boten & Worringten 1:30000 mads by permission «f Ordnemot Surver ®on
behed of The ContreCer of Mer hajesty's Slationery Offize © Crown cepyright. &1 rights reserved. Licence momber 160011718

BURY M.B.C.

ENCIA = <

= o 17 1 RADCLIFFE HIGH SCHOOL

B L DRAWING TITLE

T —— SITE LOCATION PLAN

A TEH Lo T R T
DRAWN BY SIGMATURE DATE STATUS

NCW Il 13-07-05 FINAL
APPROVED SIGNATURE LaATE SCALE DRG N,
NR —| 13-07-05 1/50,000 7028/1




PLAYING FIELD AREA &
RECREATIONAL GROUND

2] ] o

PLAYGROUND

The Employer must not amend a0y drawing, dasign or othar
intelectual proparty producad by Encle, withaut parmissken in writing
From Encla in advanca of any arendments being made. In e event
that such writbar parmdssion |s oot cbtaned in advance of the
amendments by diade, Enckd shall nol Be [iable for any damage
andfor lnssas otowTing s 2 result of the emended drawkng, design

qr pther intellactual property.”

= -ww  S[TE BOUNDARY

ENCIA®

CONSULTING LIMITED

STONE CROSS PLACE

STONE CROSS LAKE HORTH
LWTON
WARRINGTON TEL: 01943 A24aD8
W3 T3 FAX: D12 24030
(=l L

BURY M.B.C.

RADCLIFFE HIGH SCHOOL

EXISTING SITE LAYOUT PLAN

FINAL
| T OATE
NCW 13-07-05
NR 13-07-05
1/1250 702842




NW

r~——— SITE BOUNDARY

|
|
|
|
|

POTENTIAL LATERAL

PROPOSED HOUSING

INGESTION, DERMAL CONTACT
& INHALATION OF POTENTIAL
CONTAMINANTS
IN MADE GROUND

SE

SITE BOUNDARY ———mw=y

MOVEMENT OF
CONTAMINANTS INTO O d
SURFACE
POTENTIAL LEACHING
! WATER COURSES 0 O # OF MOBILE CONTAMINANTS
.

|
|
|
|
|
|

e R o R S o R o AR IR oooooooo\r

Lo
[ T O I O %
I I
[T T O R R
N
I T N R I
I I I
(I T A O
N
T I I
[ I I A £
I B B
I
[ T T I

MIGRATION OF POTENTIAL —
HAZARDOUS GAS  _

[ N
[ O S
[ T R A
[ T O
[ T T I I S
[ I T I A I
S
[ T N O
ol
[ I T T O I
[
| T T O
[ T O O

[ I T O I
[ T Y I
[ I I
e
[ N
|
[ O I
I T S O I

e r
|
[
| I T S B |

|'

i

b

LY N‘Mﬁhﬁwﬁ@“ﬂh.\%ﬁa&uﬂ*ﬂ\

RS NN R A X CORL SES RS Pl
O ) el D ST S e as s

RS

TRy 7o

S

KEY

.&M»ss\ w&@@&ﬁw@ﬁmﬁ&ﬁ%ﬁwﬁ&ﬂ&? X

SIS,

LTSRS

.,

RGN
7YX

oy

-

KRGS

SSG

SOLID STRATA - COAL MEASURES

NN

2 X TR T AT 7T Rl

oy e

! N v o dbb?<¢' 7 44”14' .
SRRETS u&ﬂﬂﬁ!ﬁﬁ&wﬂ@%@ﬁ J.0.% b‘b“!) 0 bvﬂwg\“@«b‘cﬁ%&v«»ﬁ«b‘.@”“\%‘ﬁ

<
S
;

2

SRR

SRS

TR T RT3 -
AV PRI

e

SAND & GRAVEL WITH

T STIFF GLACIAL TiLL

%

SO 7KL,

SHALLOW

GROUND
WATER
TABLE

MINOR AQUIFER

A (edmr; 390 % 230

] weeseno |17 T] SRS oo [~ -] GRAE ) s
i Jd  (GRANULAR ALLUVIUM) DEPOSITS
[nEi= i) 108 TIE DRAWTHG TTTLE ETATLE
FINAL
NC = -
7\ BURY M.B.C. RADCLIFFE HIGH SCHOOL CONCEPTUAL SITE MODEL New 13-07-05
CONSULTING LIMITED o _ﬁii —
Rl setpws NR 13-07-05
preriiie bttt Oon g N.T.S. 7028/3

FAX: 01747 #14030
—




The Empigyer must not amend any delwing, desipn or obher
intedlectual property groduced by Encla, sithout pervndsslon o weniting
Trorm Encla in advance of any amendments belng made, In tha eveant
Ihat such writhen laslon k3 not pbtaindd in of the
Amendmants being made, Eacla shall not b liable for any damage
anedfor lo3ses oourring as 5 result of the amended drawing, design
or ather intellectual property.”

WINCOW SAMPLE - EHCLA MAY 2005

BOREHCHLE - ENCIA MAY 2005

ROTARY RORCHOLE - ENCLA MAY 2005

—— e — SITE BOUNDARY

ENCIA®

CONSULTING LIMITED

STONE LROSS MLALE

STONE CROFS LANE NORTH

LOWTON

WARRINGTOM TEL: 01943 D408

WAS 150 FAXx: 01542 824030
Sy IRAT

BURY M.B.C.

RADCLIFFE HIGH SCHOOL
EXPLORATORY HOLE
LOCATION PLAN
i FINAL
NCW __v”u-ou-om
[ wr __s”.u'oq-ou
' 1peso __..a... 7028/4




Appendix C
Photographic Survey




Photo 3: View of playground and main sch;)ol area from southern portion of the
site

Photo 4: View of car parking area located in eastern part of the site




Photo 5: Frontage of main school building with garden areas in foreground

Photo 6: View of northern boundary of the site adjacent to garden areas
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Philip D Allen CPFA
Executive Director of Environment & Development Services

Our Ref SDOCS/ENV/CC/er56196.4 U
Your Ref
Date 9 June 2005 R

Please ask for Mr C Crompton |

Direct Line 0161-263 5581 YWNIETIRO

Direct Fax 0161-253 5583 : .

E-Maif C.J.Crompton@bury.gov.uk ENVIRONMENTAL
w E = SERVICES DIVISION

Anne Willoughby | E @ E “ Textile Hall

ENCIA Consulting Ltd ot . 2005 Manchester Road

Stone Cross Place i 1o JUN Bury BLYODG

Stane Cross Lane North Tel: 0161-253-5566

Alan Freer
lgg::,ﬁ.]n ton Cnonanse Borough Environmental
WA2 2% S Services Offlcer
Dear Anne
INFORMATION REQUEST
RIVERSIDE WEST CAMPUS (RADCLIFFE HIGH)

With regards to your fax dated 26 May 2005 concerning the above
site we offer the following comments:
Landfill Sites
Community
We are aware of one notified landfill site within 250m of the search Legal Service

site, the location of which is indicated on the enclosed plan. Details of
this landfill is given below:

Landfill Name: SW of Sion Street
File reference: C092 Grid Rof.: 378196 406835 {centre)

This site is was infilled under Licence 635/90, issued March 1991 and
surrendered June 1991. The site was infilled with ash and natural clays
from adjacent railway embankments to raise levels and aid run off to the
adjacent river. There is no further information on file.

Contaminated Land

There are no entries relating to the site or surrounding land in the
register maintained under s78R(1) of the Environmental Protection
Act 1990. It is not known at this time whether the site or any of the

surrounding land will be identified as contaminated or subject to an
inspection.

Bury Prestwich Radcliffe  Ramsbottom Tottington Whiiefield
BURY METROPOLITAN BOROUGH
www.bury.gov.uk
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ENCIA Consulting Ltd . ]
9 June 2005 Continuation

Authorised Processes :

** We are aware of one Part B process within 250m of the search site,
the location of which is indicated on the enciosed plan. Details of this
process are given below:

Procass . Distance . Pollutants
Reference Operator from site  Cid Ref. (process)

FAM |
LAPPCO308 _Engineering  ~30mto 377816 .

Bolton Street, north west 407233 Partigi:ll%tjfn(\:}faste.
Radciiffe . or) I

We are not aware of any Part A2 or Part A authorised processes
within 250m of the site, however the Environment Agency may hold
further details. -

Nuisance & Reported Incidents

We have searched the Environmental Services FLARE database for ‘
nuisance and pollution incidents. i !

No nuisance incidents have been logged against the address
supplied within the last 12 months.

No pollution incidents have been logged against the address supplied |
within the last 12 months.

No Statutory Notices for nuisance have been served against the
address supplied or the immediate area within the last 12 months. _'
The only complaint on file in the last 12 months is from a local i
resident complaining about the burning of waste to the rear of a shop
on Abden Street. ’

Environment Information Regulations 2004

The new Environmental Information Regulations came into force on
1* January 2005. These regulations enable individuals and
organisations to request environmental information held by public
bodies. In the majority of cases, we will endeavour to respond to your
request within 20 working days; extended to a maximum of 40
working days should the request be complex or voluminous. Public
Bodies are allowed to make a reasonable charge for supplying the
information requested, and we will contact you if a charge is
applicable. : -

Bury Prestwich Radcliffe Ramsbottom Tottington Whitefteld !
Metropolitan Borough of Bury
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9 June 2005

You are welcome to have access to any public registers or to examine
the information free of charge. If you wish to do so, please contact
the Autherity to arrange viewing.

If you are dissatisfied with your response, you have the right to
complain to the Local Authority, who will conduct an internal review to
try and resolve any issues or problems. Please complete a ‘Report a
Problem’ complaint form available from our website: www.bury.gov.uk
or by contacting customer services on 0161 253 5353, Should you
still not be satisfied with your response, you may then appeal to the
information Commissioner. Details can be found on the following

website: www.informationcommissioner.gov.uk  or by contacting
01625 545 700.

Customer Satisfaction Survey

Environmental Services, as part of its commitment to Customer Care,
Is looking at ways to improve its service. Our commitment is to listen
to our customers and offer courteous, helpful advice and assistance.
With regards to your information request | should be grateful if you
could complete the enclosed questionnaire to help us assess if we are
meeting your needs.

Information coliected in the survey will be strictly confidential and will
enable us to provide a quality service.

A pre-paid envelope is enclosed to return the completed
questionnaire. Thank you for your co-operation.

Please find enclosed a receipt for your cheque of £63.00. Should
you have any further queries please call.

Yours sincerely

COLIN CROMPTON
ENVIRONMENTAL PROTECTION OFFICER )

Enc

The above details are based upon records currently held by the Environmental
Services Division and are believed to be accurate at the time of printing. However,
this Division can accept no responsibility for their accuracy or completeness.

Bury Prestwich Radcliffe Ramsbottom Tottington Whitefield
Metropolitan Borough of Bury
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ENVIRONMENT
Reporl Referenos: 590005_994_1 344455 9
Distnbutor Reference
Your Reference- 133614
Rapon Delivary Mathod: Email - pdf
Report Date June 7, 2005

Address: RADCLIFFE RIVERSIDE WEST CAMPUS, ABDEN
STREET,RADCLIFFE,MANCHESTER,

Dear Sir‘Madam,

Thank you for placing your order with Envirenment Agency Property Search. Your Complete Property
Search Report is enclosed.

The Environment Agency and GroundSure Limited, a teading environmental consultancy, have prepared this
- composite report’ using the particular information, skills and expertise of each organisation. The
Environment Agency has reviewed its own data to make the Flooding assessment below and to answer
questions E1 to E14 in the ‘Eqvironment Agency Questions’ section of this report. GroundSure has reviewed
all of the data in this report, including subsidence, raden and coal mining, and has assessed the risk of the
site being designated as 'Contaminated Land' as defined by Part llA of the Environmental Protection Act

199C. After making their respective assessments, the Environment Agency and GroundSure consider that
the risks associated with the following environmental conditions are as follows:

Risk

Assessment of Risk
Flooding )
Subsidence Very Low
Radon Less than 1%
Goat Mining Further Action may be needed
Contaminated Land as defined by the Environmental Protection Act 1980 Passed

For further information about the assessment of the Risk factors abave or other findings in this report,
please refer to the ‘Overview and Guidance' section of this report,

The Envirenment Agency and GroundSure are responsible for their respective assessments [see the
'Professional Assessment Methodolagy" section]. The limit of tiabitity for this report is set at £1m. The
Environment Agency is self insured and GroundSure has total Pl cover of €5 million,

If you or your client have any query relating to this composite report, or if you wish to see the detailed data
reports that support it, ptease contact the Environment Agency's National Customer Contact Centre on
08708 506506, or contact your original repart supplier.

Yours faithfully, -

Property Search
Environment Agency

“The compesite report is comprised of a tummary of the Environment Agency data report and GroundSure's Homabuyers Review. The two source dacurments

" are available o ra quest for no exira charge. Your attention is drawn Lo the terms and conditions regulating this report and its vse which are set out at the #ad
of this report,

Environment Agency Property Search For Further Information contact NCCC on 08708 506 506
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area, If these relate to the property being purchased [please check the plan and if relevant the details of
consent or licence holder identified in the search) you should make further.enquiries of the vendor and if
necessary check the details with us. If not within the boundaries of the property being purchased there
would not normally be a risk for a residential house although it may be of interest to some purchasers.

Whilst falling outside the scope of this assessment you may wish to consider the fellowing factors which
could affect the property.

The study sile is located in an area which may be affected by surface or sub-surface coal mining. A Coal

Mining Search is recommended. This can be ordered through the Coal Authority or your preferred search
provider.

The property is located in an area which is regarded by the British Geological Survey IBGS) as having a
moderate risk of shallow mining related subsidence. it would be prudent to ask an RICS accredited surveyor
lo comment on this matter lwww.ricsfirms.co.uk) and ask the local Building Regulations Officer at the lacal
authority to confirm whether they hold any records of significant subsidence problems in the area. You may

. also wish to consider having a site-specific geological assessment of the property, This is available threugh

a BGS Natural Ground Stability Report at a cost of £50 excluding VAT. Contact details are provided below.

Environment Agency Property Search For Further Information cantact NCGC an 0B708 504 S04
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and the South East, although many factors may contribute to subsidence. Whilst surveyers are nermally
aware of local problem areas, the BGS data may highlight high risk areas which may reguire particular
consideration. The data is provided by the British Geological Survey and comes with an assessment of risk
described as follows: Negligible, Very Low, Low, Maderate, High, Very High.

Radon: Radon is a colourless and odourless radioactive gas, which accurs naturally and is present in all
areas of England & Wales. Usually the amount poses only a negligible risk to the inhabitants of g building.
In some areas where the {evel of Radon is significant, there may be a risk to health. The data used in this
assessment is supplied by the National Radiolagical Protection Board 'NRPB’). The data does not specify
exact Radon levels, but identifies the percentage of properties that are estimated to be above the “action
level”. The NRPB advises that further steps should be taken to measure Radon levels in 3 building in an
area where more than 1% of properties are estimated to be above the “action level.” The NRPB risk
classification is as follows: Less than 1%; 1-3%; 3-10%; 10-30%; more than 30%.

Coal Mining: The assessment is based on information from the Coal Autharity identifying areas of current
and former coal mining activity. nformaticn concerning coal mining works affecting particular properties
is only available from the Coal Authority. The Assessment describes the risk as follows: Passed: The site
is not in a designated coal mining area. Further Action may be needed: The site is in a designated

*. coal mining area.

Contaminated Land: As part of this repart GroundSure considers key environmental information and
provides a professional assegsment of the risk that the property will be designated as ‘Contaminated Land'
as defined under Part HA of the Environmental Protection Act 1990. This assessment is based on the
following data (as set out in the Homebuyers Review report’):

Historical land use [derived from 1:10,000 scale Drdnance Survey maps)
tnfilled land (derived from 1:10,000 scale Ordnance Survey maps)

Landfill and waste transfer/treatment or disposal sites [including scrap yards)
Current industrial uses

integrated Pollution Prevention and Control ({PPC), 2nd Local Autherity Air Pollution Control [LAAPC)

Control of Major Accident Hazards Sites (COMAH) and Notification of Installations Handling Hazardous Substances
INIHHS) .

Dangerous Substances lwentory Releases [D51)

Radioactive Substance Autharisations (RAS)

Discharge and Red List Discharge Consents

Sites Determined s Cantaminated Land under Part I1A EPA 1990
Environment Agency Recorded Pollution Incidents

In assessing specific site risk, GroundSure fallows principtes used extensively throughout the
environmental consultancy sector. GroundSure's “source-pathway-receptor” analysis considers the
potential for specific industries to have generated residual contamination and for this contamination to have

remained at a site, or to have migrated to neighbouring sites. The system also considers groundwater
vulnerability, soil leaching potential and geology.

After making ils risk assessment, GroundSure will categorise the property as either “Passed” or “Failed".
This assessment depends upan whether GroundSure considers that there is a “Substantial Risk" that the
site will be designated as "Contaminated Land” as defined by Part lIA of the Environmental Protection Act

1990. "Substantial Risk" is defined as that level of risk which would result in the worst 1% of all sites being
“Faited.”

If the site is Failed it does not necessarily mean that the site is unsuitable for purchase, but only that further
assessment of the risk is required. When a site is Failed the practitioner may discuss the case with ane of

GroundSure’s consultants. Where a site is Failed environmental insurance may be available to underwrite
the risk. . -

imitatio. ssme tami and

The risk assessment reviews a range of historical and current databases, However, the historical land use
data reviewed for this assessment does not include data derived from 1:2,500 scale maps [except in the

“The data in the Homebuyers Review report is provided by varisus corpanies including: AE4 Technolegy, British Genlogical Survey, Catalist, Coal Authority,
Emirenment Agency, Landmark Information Graup, individual Local Authorities, NRPB, Ordnance Survey, end Peinty.

Enviranment Agency Praperty Search For Further Information contact NCCC cn 08708 506 505
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Environment Agency Property Search For Further Information contact NGCCC on 08708 506 506
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For Further information contact NCCC on 08708 505 505
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5.3 The Purchaser agreas that the Purchaser and any personwho is provided with a capy of the Product {purauamt to Clasae 3.2 or atherwise) shall not: (a}
remave, sUppress or modify any trads mark, copyright ar other propriatary marking befonging to the Supplier or m Data Providar from the Product; {b) cragte
any praduct which is derived directly or indirecty from the Praduct; {c) combine the Product with or incorporate the Product fnt afvy other information, data
or sandca; {d) reformat or eiherwise changs {whether by modification, addition or enhancement) tha Product; () provide data derived from a Product b third
pariies without the expreas written permission of the Suppller or the Data Providsr (as the case may be}; {f) vae (dimetly or indirecty) any data derived from
a Product on any public medium (including a website).

5.4 Notwithstanding Clauss 4.3, and for the avoidance of doubt, tha Purchases acting in a professional capacity may make reasonable usa of tha Product to
advise his dient. O

5.5 The Purehaser witl inform Supplier prompiy of any problams or issues relating to the Product of which tha Purchaser is, or reasonably ehould have
besn, awars,
8. USE OF SUPPLIER DATA

6.1 The Purchaser may use the Product solely for his own personal uss in cannection with tha sequistion, dispasal or charging of the Sits far private
residaniial use or to advige his Clisnt in refation 15 such & bransaction.

6.1.1 The Product must not be used for commarcial re-use or fof the pumase of aveluating the Sita for any commercial, industrial o¢ ather change af use.
7. DATA PROVIDERS AND THIRD PARTY RIGHTS .

7.1 Subject to Clause 7.2 balow and In accordance with the provislons of the Contracts (Righis of Third Parties) Act 1998, Ordnanca Survey (tha Secretary
of State for Franaport and the Offica of the Deputy Prima Ministar (acting through Ordnancs Survey or its successor)), GroundSure Limited and Landmark
Information Group Limited may enforce a breach of thess Terms and Conditions against the Purchaser, provided that such breach spacifically relates i tha
infringement of intellectual property rights of such Data Providers.

7.2 The Suppliar and the Purchaser agres not to rescind or vary iheaa Tarms and Condltions to tha datriment of Ordnance Survey, GroundSure Limited or
Landmark infarmation Group Limited without first obtaining the prior written consent of Ordnance Survey, GroundSure Limitsd or Landmark Information
Group Limited,

7.3 Other than the parties reforred to in Clausa 7.1, no person other than tha Purchaser and the Suppller shall have any right under the Contract (Rights of

"+ Third Fartiea} Act 1995 to enforce any terma of these Terms and Conditions,

8. ADDITIONAL RESEARCH

In the svant that Additional Reasarch is reculwd, this will be provided to the Purchaser as additional wedk on terms to be agraed to in wiiting.
8, VERSION DETAILS

These tarma wers prepared on 184h Janudry 2005.

Environment Agency Property Search For Further Information contact NCCC on 08708 506 S04




The Coal Aatharity,

Mining Reparts Office,

200 LICHFIELD LANE,

BERRY HILL,

MANSFIELD,

NOTTINGHAMSHIRE,

NG18 4RG

Telephone: 0845 762 6848

DX 7t6176 MANSFIELD 5

On-Line Service: www.coalminingreports.co.uk

The EN
COAL

AUTHORITY

EMMA HAYES, This matter is being dealt with by Jan Cassidy
ENCIA CONSULTING LIMITED,
ENCIA HOUSE EQUINOX 2, Qur Ref: 10187821-05
AUDBY LANE, . Your Rel:  33672/7028/BRB
WETHERRBY,
WEST YORKSHIRE, Electronic Ref:  EME_00002839060002_005
L522 4RD RRUID:  005.00002839060002

Date: 25 May 2005

Dear Sir,
Coal Mining Report
RADCLIFFE HIGH SCHOOL, ABDEN STREET, RADCLIFFE, MANCHESTER,
LANCASHIRE, M26 3AT

+

I refer to the enquiry dated 23rd May 2005, received 23rd May 2005, in connection with the above,

This report is based on and limited 1o the records in the possession of The Coal Authority at the time the search is
' answered.

Past Underground Mining

The property is within the likely zone of influence on the surface from workings in 6 seams of coal at 60m to 430m
depth, the last date of warking being 1900.

Ground movement from the above mentioned past coal workings should by now have ceased.
l In addition you may wish to know that the property is in an area where coal is believed to exist at or close to the
surface that may have been worked at some time in the past.
l Present Underground Mining
; " he property is not within the zone of likely physical influence on the surface from any present underground coal
Ig{')rkings.
Future Underground Mining

The property is not within a geographical area for which a licence to extract coal by underground methods is awaiting
determination by the Coal Authority.

The property is not within a geographical area for which a licence to exiract coal by underground methods has been
granted.

The property is not within the zone of likely physical influence at the surface from plans of future workings in our
possession.

However reserves of coal exist in the locality which could be worked at some time in the future subject to feasibility,
licences, and planning consents.
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10187821-05

We have no record of any notice of the risk of the land being affected by subsidence being given under S.46 of the
Coal Mining Subsidence Act 1991.

Shafts and Adits
I We have no knowledge of any mine entries within, or within 20 metres of, the boundary of the property.
The records held by the Coal Authority may be incomplete. Consequently, there may exist in (his locality mine
l entries of which we have no knowledge.
Surface Geology
I Records in our possessioti do not disclose any fault or other line of weakness at the surface as having affected the
stability of the property.
Past Opencast Mining
The property is not located within the geographical boundary of an opencast site from which coal has been extracted
by opencast methods.
Present Opencast Mining
The property docs not lie within 200 metres of the geographical boundary of an opencast site within which coal is
I “=ing extracted by opencast methods.
Future Opencast Mining

The property is not within 800 metres of the geographical boundary of an opencast site for which a licence to extract
coal by opencast methods is awaiting determination.

The property is not within 800 metres of the geographical site boundary of an opencast site for which a licence to
I extract coal by opencast methods has been granted.
Subsidence
The records in our possession do not disclose any damage notice or claim having been given, made or pursued in
respect of the property since 1 January 1984,

The records in our possession do not disclose any current "Stop Notice" affecting the property,
The records in our possession do not show any request having been made to execute preventative works under .33 of

|thc Coal Mining Subsidence Act 1991,
Withdrawal of Support

a ae property does not lie within a geographical area in respect of which a notice of entitlement to withdraw support
has been publised.

The property does not lie within a geographical area in respect of which a notice has been given under §.41 of the
ICoal Industry Act 1994, revoking the entitlement to withdraw support.
Working Facilities Orders

The property is not within a geographical area that is the subject of an Order made under the provisions of the Mines
|(W0rking Facilities and Support) Acts 1923 and 1966 or any statutory modification or amendment thereof,
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10187821-05

Payments to Owners of Former Copyhold Land

The property is not within an area where a relevant notice has been published under the Coal Industry Act 1975/Coal
Industry Act 1994, ‘

Additional Remarks

In view of the mining circumstances a prudent developer would seek appropriate technical advice before works are
undertaken on site. All proposals should have regard to good engineering practice in mining areas as identified in

authoritative publications on mining stability problems. In any event, no activities should be undertaken that intersect,
disturb, or interfere with any coal or mines of coal without pertmission of the Coal Authority.,

These replies are prepared in accordance with the 2003 editions of the Coal Authority's Terms and Conditions, User
Guide and the Law Society’s Guidance Notes.

Copyright in coal mining reports and certificates belongs to the Coal Authority. Information used to compile this
report is protected by the Coal Authority's database ri ght. All rights are reserved and unauthorised use is prohibited.

Copyright and other intellectual property is not transferred to external patties by possession of a mining report or
certificate, however those for whom the report is supplied have the right to use it.

Yours faithfully

AN/,

Stephen Pennell

Director of Mining Information and Services

10187821-05
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Crown Copyrighl.
PLAN NOT TO SCALE

This map is reproduced from the Ordnance Survey material by The Coal Autherity [or division ihereof] wilh the permission of

ihe Coniroller of Her Mojesty’s Stotionery Offize, Crown Copyright. Unauthorised veproduction infringea Crown Capyright ond
moy lead fo prosseution or civil procesdings. Licence Mumber: ALS1060ACD,

This is @ plan of ‘the boundarles of e praperty Tn respecl of which thls report hos baen prepared. Il is the responsiblily of
the user to ensura Ihat the boundarfos shown corraspond with those of the property.

APPROXIMATE POSITION OF ENQUIRY BOUNDARY SHOWN

A EE T I N OGN I IE B Sn S e B B e
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Appendix E
Explaratory Hole Logs




WINDOW SAMPLE LOG E N CZP

CONSULTING LIMITED

CLIENT Bury MBC
SITE Radcliffa High School, Radcdliffe ws1
Start date 02/08/2005 Co-ords Sheet 1 of 1
End date 02/06/2005 Ground Level Scale  1:50
Sample Sample Casing uioo N Depih R:dmed Grouns: )
ho & dapth dapth | SPTR Description e vel wator egand
lype m tm) | Nvale m
1D 0w MADE GROUND: Tarmac. o
o {HARDSTAND) ]
L 040 -
= MADE GROUND: Black and grey fins to coarse gravel of ]
u 1 |-}y eshand red brick. N
0 o0 | [ f:1 \(GRANULAR MADE GROUND) .
N N=4 |21 [*]  Damp soft orange and grey sandy CLAY with fragments of 7]
- . 1]  shalaand coal. ]
- w1 [  (COHESIVE ALLUVILM) .
L Sk 150 -
- «1 fx] Damp loose to madium danse grey silt, .
[ ] Fe]  (GRANULAR ALLUVIUM) ]
30 200 | X -
C - e - 250 ]
- L] [=] Stiffto very stiff dark groy sandy gravelly CLAY with ]
N “i F«] occasional sandstone cobhles. ]
- i (T -
: e A R T T T T T LT T S p—— 360 :
i End of borvhols af 3.50 m 7
Remarks
1. Prior to drilling a Cabla Avoldance Toot (CAT) survey was camied out
zm;a;fommmwummmmﬁmmommu&n slotted msponsa zona from
Equipment/Methods Logged by JOB FIGURE
Window sampla hols advancad by percussive mathods using 120mm and 90vm sarmping ods. NR 7028




WINDOW SAMPLE LOG T,
ENCI

CONSULTING LIMITED

CLIENT Bury MBC
SITE Raddiffa High School, Radcliffe w 82
Start dals 02/06/2005 Co-ords Shest 1 of 1
End date 02/06/2005 Ground Level Seale 1:50
Sample Sample Caging [ w00 | o, | oeoth Roduced!
ni depth dapth | SPTA& | backdil Description level Lagerd
datalty (m} water
typ {m) tm) | Nveue im}
D .10 3 Grass onto dark brown slighily gravelly clay TOPSQIL 1
X with roatiots. ]
- 040
B Firm dark brown organic gravelly CtAY, ]
o 6s6 T {COHESIVE ALLUVIUM) ]
B 0eo -
- Loose crange and grey slightly clayey fine to madium 5
~ SAND. Becoming wet at 1.2m .
- [GRANULAR ALLLUVIUM) ]
0 150 | 1
N N 250 1
- Saturatad loosa brown and orange gravelly fine to .
N madium SAND with occasional fines of coal and cobbles i
o of sandsione. N
[ (GRANULAR ALLUVIUM) I
- End of borehol 86 4.00m T 4%
Remarks
1. Prios to drilling 8 Gable Avoidance Taol (CAT) survoy was carried oul.
2. Groundwatar encounlanad at 2. 5m during drilling.
EquipmentMethods Logged by JOB FIGURE
mwmmwmmm1mmammmwmmm NR 7028




CONSULTING LIMITED
CLIENT Bury MBC
SITE Raddiffa High School, Radcliffe ws3
Slart date (02/06/2005 Co-ords Sheet 1 of 1
End date 02/06/2005 Graund Level Scale  1:50
Samplo Sarple Casing U100 wll Rodexod
no& depth depth SPTRE | bl Dascription Rapth lavel ater Legend
ype ] {m) Nvaeg | detls ™ i)
- MADE GROUND: Tarmac. 005
1o 030 i {HARDSTAND) ]
: MADE GROUND: Grey and red fing to coarse gravel of .
o0 o070 C brick and sandstone with occasional cobbles of brick. 28 ]
N (GRANULAR MADE GROLIND} 050 1
- MADE GROUND: Soft 1o firm brown sandy clay wilh 3
r fragmants of red brick. h
a0 w  k (COHESIVE MADE GROUND) ]
E Soft becaming firm brown and grey sandy CLAY with ]
L oceaslonal frapments of coal and shale. .
- {COHESIVE ALLUVIUM) 200 ]
[ Loose grey and brown fine to coarss slightly gravally N
B SAND. ]
i - {COHESIVE ALLUVIUM) N
[ 220 ]
i Siiff brown gravelly CLAY wilh bands of saturated -
N pravelly SAND, 7
- (TILL} E
3 | Endof borshole at 4.00m T 4]
Remarks
1. Pricr e driling a Cable Avoidance Tool {CAT) survey was carsied out,
2, Groundwalas was not arcountened during drilling.
Equipment/Mathods Logged by JOB FIGURE
Window sampla hole advanced by percussive methods wsing 120mm and 90mm sempling rods. NR 7028




WINDOW SAMPLE LOG

ENCIA®

COHSUL’TING LIMITED

CLIENT Bury MBC
SITE Radcliffe High Schaol, Radcliffe ws4
Start date 02/06/2005 Co-ords Sheet 1 of 1
End date 02/06/2005 Ground Level Scale  1:50
Sample Sampla Cating | V100 | \uups Raduced
. Depth Ground-
o depth dapth | SFTE | backil Dascription lavel wat
tpe m (m_ | Nvaie | etsls | -
- MADE GROUND: Tarmac. 068 4
C (HARDSTAND) ]
© o F N MADE GROUND: Grey fing to coarse gravel of mudsione 045 ]
" 71 7]\ and sandstone with fragments of tarmac. ]
- =7 [:1 \[GRANULAR MADE GROUND) . X
- -] [%] MADE GROUND: Loose black fine to coarse gravel of ash, - %
2 122 F +| [ii clinker and brick with cccaslonal fragments of of 1 X
[ i Fi']  glass. Slighlarganic odour betwean 1.2m and 1.4m. ] RS
. <] k3] (GRANULAR MADE GROUND) 1 e
- SN ] s o::
[ -_:' 190 T SN
- | .1 Soft brgwn and grey slightly sandy pravelly GLAY., -
0 a0 [ 2] F.1  (COHESIVE ALLUVIUM) 1
N N 't ]
X =4 F 260 ]
- . E Wet danee to vary dan s6 gray fine to coarse SAND and -
E " . GRAVEL. 3
— : ’ (GRANULAR AELUVIUM) ]
:-. ................................. 4,00 _-
C End of borehole at 4.00 m 9
Remarks
; Priex to drillng & Cabée Avoidance Tool {CAT) survey was camiad out.
Window sample was installed. Moniloring Installztion ligtion comprised of pipe from 0.0m to 0. slotted mesponiss Fronm
0.5m to 3.0m {hole collapsed from 3.0mm (o 4.0m). pisin pipe S 20me
3. Grouncwatar sncounterad at 2.6m during driling.
EquipmantMethods Logged by JOB FIGURE
mmmmmmﬁmm1mmmmm R
N 7028




WINDOW SAMPLE LOG

ENCIA®

CLIENT Bury MBC
SITE Raddliffe High School, Radcliffe ws 5
tart date 02/06/2005 Co-ord:
Start da o-ords Sheet 1 of 1
End date 02/06/2005 Ground Lavel Scale 150
Sample Sample Casing [13]41] Well/ Ceph Raducad "
oA dapth depth | SPT& | backi Description: o lave! Legend
detzils tm) vatar
typs (] m) N valua {m
© 0g0 = MADE GROUND: Grass onto dark brown slightly gravelly -
: r clay lopsoil with rootiets and rane fragments of coke ]
- and clinker. ]
» o F . (COHESIVE MADE GROLND) 060
) - MADE GROUND: Dark brown slighily humic gravelly clay .
- with rare fragments of red brick and glass. 080 4
- {COHESIVE MADE GROUND) -
N Soft brown and grey slightly sandy gravelly CLAY., ]
- . _(COHESIVE ALLUVILM) 180 7
D 1.80 C Loose brown and grey gravelly SAND with fragments of ]
c shals and coal. 7
[ {GRANULAR ALLUVIUM) -
C 240
- a Wel dense grey fine to coarse SAND and GRAVEL, 4
[ (GRANULAR ALLUVIUM) i
: - - . 370 ]
40 .80 N $Uff to very stiff gravelly CLAY with fines of coal. .
L ey B ol wpp
C End of borehole at .00 ]
Remarks
1. Prior to dilling a Cable Avoidance Tool {GAT) survey was carmisd out,
2, Groundwalar encountared at 2.4m during drilling.
EquipmantMethods Logged by JOB FIGURE
\nﬁrdwsanplahdammbypemmmmudm 120men 2nd 90mun sampling mxts,
NR 7028




CLIENT Bury MBC
SITE Radcfifie High School, Radcliffe WS6
Start date 0206/2005 Co-ords Shest 1 of 1
End date 02/06/2005 Ground Level Scale  1:50
Sampla Samgie Casing | V100 | oo, Roducad
no & depth dopth | SPTR | hockm Dascriptinn Depih lewvok Logend
typa m () | Mvoe | deBI = m [
o o - MADE GROUND: Grass onto dark brown slightly gravelly 1
! N topsail with rootlets and rare fragments of coke and ]
- clinker, =
B | (GRANULAR MADE GROUND) 1 ome ]
2D 0.70 - ]
- Soft to firm orange and light brown very sandy ]
u slightly gravelly CLAY. @80 7
a0 1.20 - (COHESIVE ALLUVIUM) 7
C Damg loose orange and grey fine lo medium SAND with ]
i occagional fines of coal. Saturated from 1.5m. .
i (GRANULAR ALLUVIUM) N
- " - - a0 -
- SHiff to very stiff brown gravelly CLAY with cobbles b
- of sandstons. 4.00
: L o ]
- End of borghola a1 4.00 m ]
Remarks
1. Prior lo diiling & Cable Avoidancs Tool (GAT) survey was carmied out.
2. Groumdwaler encountened at 1.5m during drilling.
EquipmentMethods Logged by JOB FIGURE
wmmmwmmmamwmmm NR 7028




WINDOW SAMPLE LOG
ENCIA’

CONSU[TIHG LIMITED

CLIENT Bury MBC
SITE Radcliffe High School, Radeliffe WS7
Start data 03/08/2005 Co-ortls Shaet 1 of 1
End date 03/06/2005 Ground Lavel Scale  1:50
Sample Sampl Cang | W0 wﬂ ' . Degtn Raduced
nod depth dapth S5FT & Dascription lavel Lagend
{my waler
hpe m | Mvaie """" )
1D 0,10 - MADE GROUND: Grass onta dark brown gravelly clay -
. topsoil with rare fragments of red brick and glass. ]
- (COHESIVE MADE GROUND) e
C MADE GROUND: Soft to firm brown gravelly ¢lay. Gravsl ]
.ol 080 - l;-'+ .'-. Is fine to coarea of ash, dlinker and brick. ;]
o ] F] (COHESIVE MADE GROUND) .
- =] F 200 -]
- Ll EC Saturated loose grey fine to medium SAND with E
N B occaslonal fines of coal and bands of soft day. ]
F 1[5  (GRANULAR ALLUVIUM} ]
w | e [ R ]
X ] F ]
F | End of borehole at 4.00 m T M B
Remarks
1. Mbdﬁqa&b&AﬂmTﬂ{ﬂDmmmu&
2. Window sampla was instaied mewmummommommmmm
0.5m 1o 3.5m (hola collapsad from 3.5m to 4.0m).
3. Groundwatar encounterad gt 2.0m during drilling.
EquipmentMethods Logged by JOB FIGURE
mmmmwmmm1mwmmm NR 7008




CONSULTING LIMITED
CLIENT Bury MBC
SITE Radcliffe High School, Radciiffe WSB
Stanl date 03/06r2005 Co-ords Sheet 1 of 1
End date 03/06/2005 Ground Leve! Scale  1:50
Sampis Sample Casing | LIO0 | o0, . besih Reduced|
no& dapth dapth | SPTE | back Oascriplion on) evel wanat Legend
type {m) (m | Nvakp | 9niale im)
r MADE GROUND: Grass onto dark brown gravelly clay .
D 0 F topsoil with roollets. ]
- {COHESIVE MADE GROUND) 050 1
0 070 [ MADE GROQUND: Black and brown fina to coarss gravel of 3
- clinkar, poreelain, brick and slate. 1
r (GRANULAR MADE GROUND) -
[ 120
N MADE GROUND: Wet vary soft dark brown and black .
C pravelly clay wilh pockets of ash and clinker. 4
£ 1.60 o [GRANULAR MADE GROUND) .
- - 280 ]
i Saturated loose gray and brown fine lo medium SAND. .
[ (GRANULAR ALLUVIUM) ]
F | End of borshole atd 00 m T 0
Remarks
1. Prior i6 drilting & Cable Avoidance Toal {CAT) eurvay was emiad out.
2. Groundwater sncountered at 2.8m curing driling,
Equfpment/Mathods Logged by JOoB FiGURE
mwmwwmmm1mmmmm NR 7028




| CONSULTING LIMITED |
CLIENT Bury MBC
SITE Radcliffe High School, Radclifie ng
Start date D3/08/2005 Co-ords Sheel 1 of 1
End date 03/06/2005 Ground Level Scak  1:30
Sampie Sampla Casiog | UI0G | Lon, Recduced
né depth depth | SPT& | backfl Daserption Dopth Jovel Logend
deiatl () watar
tyne () {my N vahue {m}
D 015 - MADE GROUND: Grass onto dark brown gravelly clay ]
C topsoil with rootlets and rare fragmants of glass and ]
- dinkar 045
¥ "\ {COHESIVE MADE GROUND) | aes
X Firm light brown gravelly GLAY, 1
[ (COHESIVE ALLUVIUM) 100
0 120 F Damp loose orange fine to medium SAND. 3
L (GRANULAR ALLUVIUM) ]
- Wel becoming slavraled medium dense brown and gray :
C fine to madium SAND with finee of coal. ]
i {GRANULAR ALLUVIUM) h
X - 220
- Medium dense to dense orange and grey fine to coanse .
C . SAND and GRAVEL. ]
- (GRANULAR ALLUVIUM) 1
N as0 A
- SHiff 1o vary stiff gray gravally CLAY with fines of -
[ coal. ]
[ B L .
: End of borehole a1 4.00 m 07
Remarka
1. Prior o drilling a Cable Avoldanca Toot (CAT) survay was carried out.
2. Groundwates encountersd el 1,0m during deilling.
EquipmentMethods Logged by Joa FIGURE
Window sample hole advanced by parcussive methods using 120mm and S0mm sampling rods. NR 7028




WINDOW SAMPLE LOG

ENCI

CLIENT Bury MBGC
SITE Raddiiffe High Scheol, Radcllffe ws1 0
Stant date 03/06/2005 Co~ords Shast 1.of 1
End date 03/08/2005 Ground Leve) Scale 1:50
Sample Sample Casing | w100 | s Reduced
no b depth depth | SET& | backf Description Dapih Iavel G:mm- tegond
m r
type {m) (| Nvaa | Gtk ™ | =
12 .03 - MADE GROUND: Grass onto dark brown gravelly clay 215 1
C topsoil with rootlats. ]
- (COHESIVE MADE GROUND) .
N MADE GROLIND: Brown and orange fine to coarse gravel of ]
n .80 C ash, clinker, brick, coal and procelain. -
_ {GRANULAR MADE GROUND) -
5 50 ]
r Soft grey and orange mottled slightly gravelly CLAY. e
- wo L {COHESIVE ALLUVIUM) ]
- 240
N Camp medium danse grey elightly sandy SILT. .
[ (GRANULAR ALLUVIUM) ]
- [ il of boreho 8t 400m T | 0]
Remarks
1. Prior ko drilling 8 Catde Avcidance Tool (CAT) survoy was carded out.
2. Groundwater not encoundarad during didlling.
Equipment/Methods Logpad by JOB FIGURE
Window sampls hals achranced by percussive methods using 120mm and SO0men sampling rods. NR 7028




WINDOW SAMPLE LOG ENCIA

CONSULTING LIMITED

CHENT Bury MBC
SITE Radciiffe High Schoot, Radcliffe ws1 1
Startdate 03062005 Co-ards
Sheet 1 of 1
End date 03/08/2005 Ground Level Scale 1:30
Sampla Sample Casing | woo | Lo, Raducad
nok denth depth | SPTA | back® Descriplion Oopth lovel Ground- Legend
type {m (M| Nvahw | 9998 ) m |
1D iR 1] - MADE GROUND: Grass anto dark brown gravally clay b
R topsoll with fragments of clinkar and poreslain. ]
= ok I M{GRANULAR MADE GROUND} 8%
3 Erown slightly ctayey SAND with oceagional rootists, 070 |
- {GRANULAR ALLUVIUM) pd ]
o 100 o Damp loose to medium dense orange and grey sfghtly -
- clayey gravelly SAND with fines of coal. -
[ {GRANULAR ALEUVIUM) ]
© 20 | * 1
3 “Endofborehole st 4.00m T 407
Remariks
1. Prioe to drifing a Cable Avoidance Tool {CAT) survey was carmiod out,
2. Groundwatar not encourtared during drilling.
EquipmentMothods Logged by Jos FIGURE
Window sample hols aavanced by percussive mathods using 120mm and S0mm sampling rods. NR 028
7




CONSULTING LIKMITED
CLIENT Bury MBC
SITE Raddiffe High School, Radclifie Ws1 2
Start date 03/06/2005 Co-ords Shest 1 of 1
End dais 03/08/2005 Ground Level Scale 1:30
Sample Samgi Casing | w100 | oy, Redecnd
nol depth depth | SPTA | bac Descriplion PN | aval G:::f' Legand
Iype m im) ) Nvale | dokls ) {m}
10 0.1 - MADE GROUND: Grass onto dark brown gravelly clay h
¥ topsoil with rare fragments of red brick and glass. ]
X {COHESIVE MADE GROUND) - 0e0
20 0.70 - (71 5]  Oamp flerm groy sandy slightly gravelly CLAY. ’
- Y fs]  (COHESIVE ALLUVIUM) .
__ ; l‘! -+ 110 _.
- Soft to firm grange and grey clayey slightly gravelly .
- fine to medium SAND, ]
. ] (GRANULAR ALLUVIUM) ]
; ‘. - zm :
30 2 - Saturated grey slightly clayey fine to coarse SAND and .
- [ 7] 7] GRAVEL wilh fines of coal. i
- . [ [+1 (GRANULARALLUVIUM) 1
I B . 280
o 1 E: Siiff 1o very siiff dark gray sandy gravelly CLAY. .
" 11 7
[ J
3 = |TEndofborenole et .00 m T 42
Remarks
1. Prior ko drilling a Cable Avoidance Tool (CAT) survey was camied oul.
2m4m;nwmmm. Monitoring instaliation comprised of plain pipe: from 0.0m o 0.5m, slotiad responss zone from
3. Groundwatsr ancountered et 2.0m during dlling,
Equipment/Mathods Logged by JOoB FIGURE
Windaw sample hols advanced by percussive mathods using 120mm end S0rmm sampling rods. NR 7028




BOREHOLE LOG

ENCIA®

LOHSULTING LIMITED

CLIENT Bury MBC
SITE Radciiffe High School, Radeliffe . BH_1
Co~ords
Start date 3140572005 Sheet 1 of2
End date 02/06/2005 Ground Lavsl Scale 1:83
Sampls Bample Caning w100 Depth Reduced
[i"Y ! depth dapth EPT & Description haved Legond
m) wator
typs {m) {m) Hvag | dei2is m)
10 000 | TOPSOIL: Firm dark brewn mottias slightly gravelly ]
3 clayey sand with much organic matier and fine roctials / 0%
b 050 (TOPSOIL) 050 4
- Loose dark brown arange moltled slightly clayey sand .
38 we N=g [ with some arganic matter 100 —
4D 160 F [ Madium danse damp crange brown very clayey fina SAND 3
E s with soma fine gravelly clay 3
. 200 :_ Nud '.{ {GRANULAR ALLUVIUM) "E
o Loose damp orange brown slightly gravelly dayey fina ]
C > SAND. Gravelis sub angular with fines of coal :
80 25 : - {GRANULAR ALLUVILIM} ]
78 w0 [ N=t. | 3
a as ;
e e F 370 4
- Medium dense brown fine ¢ coarse SAND and GRAVEL with 4
108 400 |- N=15 caobblas of sandstone with bands of firm to stiff b
- gravely sandy clay ]
w | w [ (GRANULAR ALLUVIUM) as0
- -] SHifl brown very sandy very gravelly LAY with cobblas ]
- X of mudstona and sandstone. .
bl B N=2 N (COHESIVE GLACIAL DEPOSITS) A %
: ] Medium dense brown very sandy GRAVEL with cobbles of E
C mudstone and gandstone, 1
o {GRANULAR GLACIAL DEPQSITS) E
138 LY. T N=21 =
C 850 -
r Medium dense brown very sandy GRAVEL with cobbles of .
ol sandstone and mudsiona and bands of firm to stiff =
C gravelly sandy clay. ;
- (GRANULAR GLACIAL DEPOSITS) ]
148 7.50 - N=Z7 750 -
- Very stiff gandy gravelly CLAY with cobbles of ]
N mudstone and sandstone. 7
- (TILL) 3
s | w0 | :
18U w0 | -
5 Conlinued on nexi sheef ]
Remarks
Equipment/Msthods Logged by JOB FIGURE
Cabls parcussion boring rig equipped with 150mm dizmeter tools and casing.
AlB 7028




WINDOW SAMPLE LOG E N .C I P

COHSULTING LIMITED

CLIENT Bury MBC
SITE Radcliffe High School, Radcdliffe ws1 2
Start datg 034082005 Co-ords Sheet 1 of 1
End date 03/06/2005 Ground Leve! Scala  1:50
Sample Somple | Casing | w00 | Reduced
no & depih depth { SPTE | backi Dascriptlon D:;m loval watse Legand
type tm m | Nvaus | SO0k )
1D 0.10 r MADE GROUNMD: Grass onto dark brown gravelly clay .
C topsoil with rare fragments of red brick and glass. ]
- {COHESIVE MADE GROUND) e L
D or0 | %1 Damp firm grey sandy slightly gravety CLAY. ]
- A [ (COHESIVE ALLUVIUM) i
s [+ [21  Softto firm orange and grey clayey slightly gravally e
i -] fne to medium SAND. 3
B 2] (GRANULAR ALLUVIUM) ]
[ X : 200 -]
220 N )| Saturated grey slightly clayey fine to coarse SAND and 1
0 : X 4]  GRAVEL with fines of coal. B
- . 7] (GRANULAR ALLUVIUM) ]
" A Fy _ 200
= 21 k] Siiff lo very siiff dark grey sandy gravelly CLAY. .
- 2 I 5 S (TAK) -]
:— :]_. ........................................... - 4,00 _- —— — ]
- End of barehole at 4.00 m .
- 3
- 3
Remarks
1. Prior {0 drilling & Cabls Avaidance Tool (CAT) survey waa carmiad aut.
2.;«1;:?&?“;@@. Monitoring Instaliation comprisad of plain pipa from 0.0m to 0.5m, siottad rasposs zone from
3 Groundwater encourterad & 2,0 during dlling,
EquipmentMethods Logged by Joa FIGURE
Mﬁmmﬂetﬂeaﬂumodbypawﬁwmﬂﬂuﬁrg1ﬁrmmﬂ90nmumm, N
R 7028




BOREHOLE LOG ENrC |_P

CLIENT Bury MBC
SITE Radcliffe High School, Radcliffe , B H_1
Co-ords
Start date 31/05/2005 Sheel 1 of 2
End dala 0270672005 Ground Lavel Scals 163
Sarrpla Sampla Caslng 1} 12)] e/ oot Reduced
ok depth depth SPT S backi Daseription loval Lagend
detaly (m) waler
ype ) m N vane tm)
1B 000 | TOPSOIL: Firm dark brown mottles slightly gravelly ]
- clayay sand with much onganic malter and fine rootiets 0 4
= o50 | {TOPSOWLY 050
- Looss dark brown orange mottled slightly clayey sand E
] 10 N=S with soma arganic matter 100
- (TOPSOIL) 3
40 150 Madium dense damp orange brown very clayey fine SAND 1
F with some fine gravelly clay ]
. 200 - - {SRANULAR ALLUVIUM) 3
- Loose damp orange brown slightly gravelly clayey fine .
- SAND. Gravel is sub angular with fines of coal .
[ 2% ¢ (GRANULAR ALLUVIUM) 3
8 00 [ N=A L 3
&0 ase f 3
[1:} s | .
= Medium dense brown fine o coarse SAND and GRAYEL with 370 .
108 a0 - N=15 cobblea of sandstone with hands of firm to stff =
~ gravely sandy clay .
10 w0 [ {GRANULAR ALLUVIUM) as0 ]
- -~ S1ff brown very gandy very gravally CLAY with cobblas ]
- _ 1 of mudstone and sandstone. =
il I N TN (COHESIVE GLACIAL DEPOSITS) 1 5%
- “1=f:] Madivm danse brown very sandy GRAVEL with cobbles af .
- mudstons and sandetone. 4
- (GRANULAR GLACIAL DEPOSITS) 4
128 o0 - N=21 _:
- se0 3
F Medium denze brown very sandy (SRAVEL with cobbles of 1
ol sandstone and mudstone and bands of firm to stiff I
F gravelly sandy clay. 5
- {GRANULAR GLACIAL DEPCSITS) .
4B 750 | N=ZT 7.50
C Very sliff sandy gravelly GLAY with cobbles of ]
C mudstone and sandstone, 1
- (TILL) -
158 650 |
o | s [ =
- Continusd on naxt shee( b
Remarks
Equipment/Methods Logged by JOB FIGURE
Cable percussion boring rig aquippatt with 150mm diameater tools and casing.
AlB 7028




CULENT Bury MBC
SITE Raddliffe High Schaol, Radeliffe BH_1
Co-ords
Start date 312052005 Sheet 2 of 2
End dale 02/06/2005 Ground Lavel Scale +:83
Sampis Sample Casing I3]0} Wal! Resucad
nod depth dopih SPT& | back® Deseiption O | e G:: Logend
type oy im) Nvawa | deals “ 1 m
C Veary stiff sandy gravelly CLAY with cobbles of .
N mudstone and sandstone. ]
78 1080 [ Ne=25 {TILL) . .
188 1z N= -
198 1348 [ N235 .
E Ba45nwn E
208 1650 | ]
3 " Endof borshola st 17.00m T a0
Remarka
Equipment/Mathods Longed by JOB FIGURE
Cabla para resion boring rig equipped with 150 cEzmeter tools and casing.
AJB 7028




BOREHOLE LOG ENCI

CLIENT Bury MBC
SITE Radcliffs High School, Radcliffe . BH_2
Co-ords
Start date 0310612005 Sheet 1 of 1
End date 0310612005 Ground Lavel Scale 1:63
Sample | Sampis | Casng | w0 N beses Reducad|
ma dapth depth SPT R Desgription L0 ] Legend
o watgr
tyoe [mj {m} N vatua ()
® %0 b MADE GROUND: Brown gravelly clay fifl with fragments ]
N of red brick and occasional ash fragments ]
E. ) 05 F (ASH & CLINKER) .
o o F N=9 120 1
[ Wet soft brown very sandy CLAY ]
- (COHESIVE GLACIAL DEPOSITS) b
I 1w 180 7
50 200 |- Nai0 Mediwn dense wel brown fine lo medium very clayey SAND i
- {(GRANULAR GLACIAL DEPOSITS) b
6B 380 [ N2 ]
m o ]
- Na13 -
80 500 |- NalB =
90 [ ]
F 590 3
108 L W27 Vary stiff brown gravelly CLAY —
C TiLL) .
- (Glacial Tilly 3
1B 750 [ Na=25 ;
Y. 1] C ]
138 eo0  F Neaa 3
14D o ]
Re End of borehofa at 10.00m
EquipmantMethods Logged by Jos FIGURE
Gabla percussion boring rig equippad with 150mm diameter lools and casing.
NR 7028




BOREHOLE LOG

ENCI.

CLIENT Bury MBC
SITE Radcliffe High School, Radeliffe BH.3
Co-ords
Start date 02/06/2005 Sheet 10f 1
End date 0210642005 Ground Laval Scale 183
Savplo | samwle | casng [ w10 | Lo, L
no & deplh cepih SPT& | backi Bascriplion . kvt waier Legand
type i) m Nyak | O0tads &) ]
1B o0 | TOPSOIL: Grass onlo dark brown slightly sandy gravally : Ziaa bl
C clay with occasional cobbles of sandstone and fines of ]
] os0 F coal . "
: . {TOPSOIL) —~1 ©70 1
= w0 |- N=5 Soft grey sandy CLAY with bands of fine to medium -
- oranga sand 7
- (COHESIVE GLACIAL DEPOSITS) 5
W 200 - 3
0 250 [ 3
=] 3w = Nag= 3
: , : 370 7 =
o Firm bécoming stiff brown slightly sandy gravelly CLAY . b
8 w00 |- Ne1Z with cobbles of sandstona r e
N {Tl |LL) b
68 so0 [ N=42 3
: " - 570 ]
E Vary siiff brown gravely CLAY with occasional cobbles ] e
8B B0 Ne34 of sandstone and fines of coal ] R
F (TILL) ] TS ®
- 3 e
3 3 e
5 E eiagted
108 750 [ N=47 . iag
: ] o
- 3 S
2 3 e
3 3 i S
- 3 ]
- 3 Nyl
18 i N=69 3 ria g
C 3 [
Remarks End of borehole af 10.00 m
EquipmentMethads Loggad by Jopg FIGURE
Cable percussion baring rig equippad with 150mm diametsr tools and casing. NR 7028




-

GLIENT Bury MEC
SITE Radgiiffs High School, Radcliffe BH_4
Co-ords
Start date 02/0812005 Sheet 1 of 1
End date 02/06/2005 Ground Leve! Scale 1:63
Sampls Sample Casing U100 wallf Oopth Reducad
no & dopt doph SPTA bachid Description m e wetsr Legend
oo {m} m Nvake | 0018 o
18 wee I TOPSOQIL: Grass onto dark brown gravelly CLAY ]
- {TOPSOQIL) ]
® ose  F : 060 ]
- Loose gray and brown fine to medium SAND -
- 100 [ Net {GRANULAR GLACIAL DEPOSITS) 3
4B 20 F N=4 ]
58 a0 | N= 10 : 300 -]
n Medium denze gray and brown fine to medium SAND 3
r {GRANULAR GLACIAL DEFOSITS) b
= - 370 1
- Medium dense brown fine to medium SAND with bands of ]
88 4«00 |- N=10 clay -
- {GRANULAR GLACIAL DEPOSITS) 7
- .
8 aoe |- Nest Sitiff to very xtiff brown gravelly CLAY with sandstone o0 -
u cobbles 3
- (TILL) .
:_ ] o =
m | 1 f s ] el
- o |~ i _":
o h ]
. _‘ o= --_.-vr
E ] L2 5]
B 3 oy e
e B.50 N ] :: gyt
’ - ] ;T‘._.—.;;
= - ot =
= 3 e
X . o]
[ rarrressan N o rarrmmasamem—m—-——— =) BSO : —'—“';'r'
M End of borehoto al 9.50 m 3
- 3
Remarks
EquipmeniMethods Loggsd by JOB FIGURE
Cabls percussion boring rig squipped with 150mm diameter tools and casing.
NR 7028




ENCIA

CONSULTING LIMITED
CLIENT Bury MBC
SITE Raddiffa High School, Radcliffe B H _5
Co-ords
Slan date 03/08/2009 Shect 1 of 1
End date 0340612005 Ground Lavel Scale 1:63
Sample Sample Casing U0 Anducad
Ground-
not dapth depth SPT& Description OFN | vt aor | £
hype {m) (m) Hvalue i im)
N TOPSOIL: Grass onto dark brown gravelly CLAY I
- (TOPSOIL) 7
1D os0 [ 050
o Loose lighl brown slightly gravelly SAND ]
8 10 | Na? {GRANLILAR GLACIAL DEPOSITS) 3
8 1.60 - N=§ 1.60 ]
- Camp brown fibrous arganic clayay PEAT 4 e
o {COHESIVE GLACIAL DEFOSITS) =
4B 280 F ]
50 N ]
-0 280 | 280 A
— - Vary soft to soft grey very sandy gravelly CLAY with ]
F finas of coal E
0 ax (COHESIVE GLACIAL DEPCSITS) ]
- N=2 .
F - 440
85 se0 [ Ned c;Loglae saturated slightly clayay SAND with fines of E
F {GRANULAR GLACIAL DEPOSITS) E
%0 6 F .
108 se0 [ N=8 1
18 sse | :
L 890 E
1208 Too - Na3s Stiff to very atiff brown gravelly CLAY with sandstonse -]
I cobbles 1
C i{TILL) ]
13u v F E
- N=34 3
Remarks End of borohole af 16.00 m
Equipment/Methods Logped by JOB FIGURE
Cabls peroussion boring rig eqippad with 150mm diameter Lols and casing.
NR 7028




ENCI

CONSULTING LIMITED
CLIENT Bury MBC
SITE Radgliffe High School, Radcliffe BH _6
Co-ords
$tart date 02/06/2005 Sheet 1 of 1
End dale 02/06/2003 Ground Leval Scale 163
Sample Sampla Casing U100 Well/ Depth Raduced
nol depth depth 5PTA teahcfil Description e lovel water Legend
[,
Hpe tm i Nigp | el ()
1 ¢o0 MADE GROUND: Black fine to medium gravel of ash and .
y dlinker. .
- (ASH & CLINKER) ]
] PO e 0.0 -
o End of borshola ot 0.70 m 3
Ramarks
Equipment/Methods Logged by JOB FIGURE
Cabla percussion borng g equippad with 150mm diameter tools and casing.
NR 7028




BOREHOLE LOG

ENCIA

CLIENT Bury MBC
SITE Rageliffe High School, Raddliffe B H _6 A
Co-ords
Start date 0208/2005 Sheet 1 of 1
End data 020682005 Ground Love! Scale 1:83
Sample Sampla Casing Ui0g wel f Radkiced Grounc-
i depth depth SPTR backia Description Oageh ovel ™ Legend
fypa tmy im Nvape | OotEhs im) ) wailer
8 e F MADE GROUND: Black fine to medium gravel of ash and b
- clinker, .
- {ASH & CLINKER) ]
A N et T R RPN 070 -
o End of borehola af 0.70 m ]
- E
5 5
Remarks
Equipment/Methods Logged by JOoB FIGURE
Cabls parcission boring rig equipped with 150mm diameler tools and casing.
7028




BOREHOLE LOG

ENCIA®

COHSULTING LIMITED

CLIENT Bury MBC
8ITE Radoclifis High Schoal, Raddliffe BH _BB
Co-ords
Start date 02/06/2005 Sheat 1 of 2
End date 02/06/2005 Ground Level Scals 1:63
Sample | Sampla Casing U100 Well/ Reduosd
no s dapth dapth gPT 8 backir Dagcription Dep lavel Ground-
detaiy {m) waler
Ty (m) {m) N value )
1B c20 L MADE GROUND: Grass onto biack fina to coarse clayey ]
e grave! with occasional fragments of porealain .
o (GRANULAR MADE GROUND) 3
28 w22 [ M=t ]
an 10 ]
48 210 [ N=7 _ 216
u Loose grey and crenge slighity clayay SAND with u
N occasional fine 1o coarse gravel 3
I {GRANULAR GLACIAL DEPOSITS) b
B aw | N=5” salurated from 3m B
€D 400 | =
78 a3 F N=10 - 430 3
E Lodss lo madium densa saturated gray fne to coarse 3
o pravelly SAND with cobbles of sandstone and finas of 3
" coal 3
— [GRANULAR GLACIAL DEPOSITS) -
88 520 N N=14 4
: " 570
" : SIiff to very stiff brown gravelly clay with cobbles " S
BB 600 70/150mm |0 of sandstone — A
. {TILL}) 1 E?___'_E_
- ] e
N R P
- ] ot
C ] 22 5
108 740 | N=32 ] ST
[ X ] ot
118 s | N=52 -
- - Continued on naxi sheat .
Remarks
Equipmantfdethods Logged by JOB FIGURE
Cable perouszion boring rigy equipped with 150mm diamatar lools and casing.
NR 7028




BOREHOLE LOG

ENCI.

CLIENT Bury MBC
SITE Rardclifis High School, Raddliffe B H _sB
Comards
Start date 02/08/2005 Sheet 2 of 2
End date 02/08/2005 Ground Lave! Scale  1:63
Sample | Sample Casing W | ey MT
ok depi dapth sPTa | backm Descriplion el o | L
e {m} {em Nyakip | tetalle {m) m |
N s'urr lodvery stifl brown graveily clay with cobbles ]
[ = of sandstone ]
128 10.40 X M=38 {T".L} ]
1238 11.80 E N=a2 ]
i :
ua B0 NeaT* E
- [ End of borekole at 13.50m ] 1980 3
: :
Remarks
EquipmeniMathods Logped by JOB FIGURE
Cable percussion boring rig squippad with 150mm dlameter tools and casing. NR
7028




At
ENCIA
7\
GROU MLIATEDTNS

PROBEHOLE LOG

Bury MBC

CLIENT

RBH1

Shseel 1 of 2

Co-ards

Radcliffe High School, Radcliffe

SITE

Scale 1:100

Ground Level

02/06/2005

DATE

legend

M B R A A I A A T AL
.-—. _..._.. _‘.W || Wom st W b M K M N MKW W KA K N R
ﬂ q W KEMNNEE MRk M EKEEAHMA MUV A UM Rl o mas man N

R PR S S TR b,
Frrafd ”xunu:nu:uu“:uuuuu:"j

ground

water

avel

i

depih

m)

LLARRRLEN LR LRLRLD] _:__::_:__.___.___.__::__:._.._;.__.._.2_—::__.—_:_——___._ R LR A S AL LR LR LRl LR s REL L R R RR R LR

8 g 8

- & b=

descrption

MADE GROUNLD: Gravel with ash
Saturated brown sandy GRAVEL
Siiff brown gravally CLAY

{Glacial Till)
Grey SILTSTONE
Contivved on nexd sheat

casing
deptn

m}

ATTITAIRI R ERTRIRL I RIRRa VAT TIPSR SRUATRTSURTEI TR NVATISUNRROUNTY JRSTANTN] FTTTUTRTI FIVATTISS COPRITITSI ITIVRIOITIITIVIVIIONI ITTTITTIN: FITYTICVTICPIOTIOIT

depth
{m}

No voids or loss of fysh

FIGURE

JOB

7028

Lopged by

Sintec
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PROBEHOLE LOG

CLIENT

SITE

DATE

Bury MBC

Raddifte High School, Radclife g ords

O206/2005

Ground Lavel -

ENCIA ;

RBH2

Shest 1 0f 3

Scale 1:100

e &

dogih

casing
depl

descxiption -

depth lavel

walar

!llrlrltll!IrlTrer]I|l||l;il|ll||a||i||l|||||||l||l|rl1|:|||l!lllIlllliillrllrrlli||||||I|l|lll1ll]I!llillllIllllrJlliIllllirJlllI|I|llltlr1|||||ll|r|lrl|||||

MADE GROUND: Gravel wilh brick fragments and ash

MADE GROUND: Sandy ashey CLAY

Salurated SAND and GRAVEL

Stiff brown gravelly CLAY
{Glacial Till)

LContintad on nex shoef

I|JIIl1|!1l]1l]1lll|lllllI|Il|IlIIIllllllllllll||IllllllillllllillllllrllIIII|IIll!lllllIlll|rlllllll|11|!|||I[l||||}|l|l1[]][1|!l[||||||||||||||||||Ffir!l|ll|

f I

1
1

i)
11,

NS

o

|
&
LT

L

\f
10
"l

k.| b
el

Lty

14

4

No voids or loss of hush

Logged by

Sintec

JOB

7028

FIGURE




PROBEHOLE LOG

CLIENT

SITE

DATE

Bury MBC

Radeliffs High School, Radcliffe Co-ords

02/06/2005

Ground Level -

RBH2

Sheat 2 0f 3

Scale 1:100

samplg
no i

dogtn
m)

casing

:

3

i

description .

vl

!

m

El

lIIIIJIIlI!FIflI[ll|IJIF5‘ITI'I-”IIIIIIIIIIIl]ll]Fl][l]lllll|iIIIIIIIII[Il'lIiIIIIIIII.IIIII||||||[||||II]III”I]lilllII|III[H[IIllllTl'l.IlliiliHIIIIIIIIIHIIIII

SUHf brown gravelly CLAY

Gray MUDSTONE

COAL

Dark gray MUDSTONE

Light grey MUDSTONE

GOAL

Gray MUDSTONE
Continvad on nart shest

8

8
-

8
3

u!]lllllllli!l!llIllill!!lllIIIIIllllllIIIllllllllllll\l!llllll”

B
g

30.70

31.30

FIATSRR TNy FRNTRPIRTA CYTT AR T CANI PR TANVY SYPIRETRTLITTSINRITL (TTRTITTI LITINATTILTATIINTLATY

No voikts or icas of flush

Logged by

Sintec

JOB

7028

FIGURE
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FIGURE

ot
waler

RBH2
Sheet 3 of 3
Scale 1:100
havel
im)

JoB
7028

LRRLRLLLLLY LR LR .:_::J.:_-._—__:-:.:;_:__.____:_r__—:_—___:_:.__:.::._—.___.._—__.__.:.-.__-......__..._.:.__._....-.._._:-..:_a.:..:.

8
- 3

depth
{m}

Sintec

Logged by

descriplion

-

Ground Level

Co-ords
Groy SILTSTONE with occasional bands of grey mudstene

Grey MUDSTCONE

| End ofprodatale mt 1000 m
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PROBEHOLE LOG

CLIENT

SITE

CATE

Bury MBC

Radcliffs High School, Radcliffe

03/06/2005

RBH3

Sheet 1 of 2

Scale 1100

ma

(m)

deptn

(m)

- dapth hevel ground
(mp jm) waler

il‘li“li!ff’lill‘llll‘lFlll]|1llll¥lII|IIIIllllilllilIIIII]IlilllllfllTlI]liil'!lllllIJIFIIIlIIIIIII:IIIIIiII!IIIIIIIIIIIIll||IlliillIIIl]]l]]T]illlllllllll”l

MADE GROUND: Ash and fragments of brick

Saturated SAND and GRAVEL

Stiff brown gravelly CLAY

+.50

Light grey MUDSTONE

Coriinuad on nexd sheet

No voids or loss of Bush

15.00

.I..I.I.I..lII.I.lII.I.II.IIIIIIIIIIIIIII[lllIIILllIllILIIIIIIIIIJIljllllllllllllIIIIIIIIII!IIHIIlIIIIIIIIIIII|Il!!||IIIIJl!!IllllIJjIllllllIlI]I!!ll‘ll‘lI‘llll!lllllllllk

Logged by JOB FIGURE

Sintec 7028




PROBEHOLE LOG

CLIENT

SITE

DATE

Bury MBC

Radcliffe High Schoo!, Redelifle  coorge ]

0306/2005 Ground Level -

ENCIA”

I R O0 AL EE DT

RBH3

Sheet2 of 2

Scale 1:100

sample
nod

depth
{m}

casing
descriplion

g
B

3

degth level
im} {m)

ground

&
2

Light grey MUDSTONE

COAL with shate

Light gray MUDSTONE

||IllilIllFllllllfl]ll’llTl]Tl’lllllKIIIIIIIIIKIIIIIIIII[lllllllll”llIIIlIIIIIJIIIIIiiIIIIIIlIIiIIIIlilllilllllllllllll[llIllllllilIIIiilHIIIIIIII]II]IIIIIIII

]
8

I|I||I!IIIIIlll'||"l"|ll|l|‘|l|||||l‘l.lj!.l.l.ll.l.ll.ll!!l!llIII‘IIIKl]ll]lljl!lll[ll[!Ill!lllllllllﬂll

a8
8

||||1|||Ilnlun!lllnnnll|I|1luluhullllllln]ultl

L

L

il

No volds or loss of fush

Logged by

Sintec

JOB

7028

FIGURE




PROBEHOLE LOG

CLIENT Bury MBC

SITE Radliffe High School, Raddiiffe  (o-ords

DATE 03/08/2005

Ground Leval -

RBH4

Sheet 1 0of 2

Scale 1:100

sample
ot

depth
{m}

backf

{m) 1] watar
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PROBEHOLE LOG

CLIENT Bury MBC

SITE Radciffe High School, Radclifle o ords

DATE 03/05/2005

o GROURTHEMITER AR

Ground Lavel -
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Shest 2 of 2

Scale 1:100
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PROBEHOLE LOG

CLENT  Bury MBC
SITE Radciiffe High School, Radelife (o ords

DATE 15/08/2005 Ground Leavel -

-\
rd

ENCIA

GROUPIIMITER

RBHS

Shest 1 of 3

Scale 1:100

fiand im}

() my waler

Brown sandy CLAY

Brown fibrous clayey PEAT

iy
82 g

Gray CLAY

SILTSTONE

Saturated SAND and GRAVEL

o .
8 8

S5tiff brown gravelly CLAY
(Glacial Till}

8.00

Brown/ grey SANDSTONE

13.50
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PROBEHOLE LOG

GLIENT  Bury MBC
SITE Radciiffe High School, Radelife Go-gras

DATE 15/06/2005 Ground Leveal

ENCIA’

RBHS

Shaet 2 0f 3

Scale 1:100

sample casing
2 dapth wal
no m
{m) bactdil
i m}

fescription

dapth lavel ground
{m} m) waler

Grsy MUDSTONE

Black MUDSTONE with traces of coal

Light grey MUDSTONE
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PROBEHOLE LOG

CLIENT

SITE

DATE

Bury MBC
Radcliffe High School, Radcdliffa Co-ords

15/06/2005 Graund Level -

ENCIA®

RBHS

Sheot 3 of 3

Scale 1:10Q

sanple

g
&

depth well?

deseription
{rm oackfll

3 §

depth | leval | ground
™ ] witler

.. Park grey mudstons with traces of coal

Dask grey mudstone
End of probeircls i 33.00'm
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PROBEHOLE LOG

CLIENT Bury MBC
SITE Radcliffe High School, Radcliffe Co-ords

DATE 16/06/2005 Ground Leve! -

RBH6

Sheat10f3

Scale 1:100

samgla casing

fo & depth duscription
{m > backi

{rm) i)

Salurated brown SAND and GRAVEL

Stff brown gravelly CLAY
{Glacial Tilly
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PROBEHOLE LOG

CLIENT

SITE

DATE

Bury MBC

Raddiffe High School, Raddifle g ords

16/06/2005

ENCIA’

[ BRTTE)

Ground Level -

RBH6

Sheat 20f 3

Scaks 1:100
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{m}

bacidill
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PROBEHOLE LOG

CLIENT

SITE

DATE

Bury MBC

Radliffs High School, Raddiffe o ards

16/06/2005

Ground Level -

)
ENCIA’

RGROURILIM TE OIS

RBH6

Sheet 30f 3
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Appendix F
Chemical Analysis Results




Validated

ALcontrol Geochem Analytical Services * 150 17025 accredited

Preliminary E] Table Of Results r giugiimrf;': «d
» Shown on prev. report
Job Number: 05/08263/02/01 Matrix: SOLID
Client: Encia Consulting Location: RADCLIFFE HIGH SCHOOQL
Client Ref. No.: 7028 Client Contact: Andrew Bain
Sample ldentit;l BHS WS] w51 w52 wSs2 ws2 ws4 W85 WSS
Depth(m)] 06 | 0..03 [ 0810 | 0103 | 0607 [ 0304 | 0608 | 0204 | 0708 2 -
Sample Typel SOIL SOIL SOIL SOIL SOIL S0IL SOIL SOIL SOIL §- S
Sampled Date] 03.06.05 | 03.06.05 | 03.0605 | 03.0605 [ 03.06.05 | 03.06.05 | 03.06.05 | 03.06.05 | 03.06.05 A EE
Sample Recelved natei 07.06.05 | 07.0605 | 07.06.05 | 07.06.05 | 07.06.05 | 07.0605 | 07.06.05 | 07.06.05 | 07.06.05 § o
Batch] 1 1 1 1 I 1 | ) 1
Sample Number{s)l 1 2 3 5 S ] 1 13 14
Fotal Sulphate 1040 1474 541 1553 . 3366 1489 | 1511 1168 | T™148 | <50 mgrke
[[Boren Water Soluble 7 <1 <1 1 - <] <1 <] <l ™29, | <1 mekg
Arsenic 28 4 6 9% - <! 14 5 12 ™16, | <1 mpke
[ICadmium <] <l <1 <l . <l <] <| <1 T™I29" | <1meke
Mt 15 18 26 172 - 78 40 14 17 TMI129%,| <! mg/kg
licopper 72 4 § < ; <l 2 15 57 | mvizs' | <tmeke
[Mereury < |+« <1 <1 . <l <t | <1 | T™™MI29' | <Imgkg
||Nicm 25 24 30 78 - 6 33 9 25 Frmi2eY,| <1mgig
flLcad 306 19 27 301 . 51 3 137 192 | Tvi29" | <imghg
lisetenivm < <3 - < ) <3 | Tvizg® [ <3 mpig
[fzine 163 29 7 237 . 58 100 15 189 | vizet,| <1mene
Jcid Soluble Sutphide <50 <50 ; <50 i <50 <50 <50 <0 | TM105" | <50 mpie
henols Tetal Monchydric <0.01 0.04 - <0.01 - 0.02 005 <0.01 <0.01 [ TMO062",,|<0.01
i:om Cyanide <l <1 . <l - <] 17 <| <1 TML53%| <Imgke
[lasbestos Presence Screen . . i - ; ; . . TMDO1 | NONE
[ictoride 2:1soittwarer extract | 0010 . 0.012 - 0010 - . 0011 . TMO97" | <0.001 gn
[psgresiom 2:tsoitwaser extmsct | <0.001 . 0.001 . <0001 . } 0,004 - | marzet | <0001 2
itrate 2:1 soilfwater extract 0.0020 - 0.0006 - 0.0017 - - 0.0033 . TMI102" | <0.0003 g
H Value 470 11,47 7.32 5.14 5.65 1182 114 523 574 | TML3Y |<1.00pH Uni
le Solphate 2:1 Exrast as S04 | 0,027 - 05 . 0.011 . - 0.085 . TM098* | <0.003 g/l
otal Sulphur 0.02 0.13 - 0.08 - 0.16 021 0.21 o010 | T™oe8' | <001 %
PAH by GCFID |
aphthalene 053 | 076 : 220 . 077 | a0 | 125 [ o025 | Tmo61’ |<0.05 mekel]
censphihylene 0.05 0.08 - 043 . 0.t1 <0.05 009 | <005 | Tmos1* { <005 meng]
p———— o0 | 021 . 25 - 0.34 0.09 0.52 009 | Tvos1* [<0.05 mpig]
IFtuorene «0s | on ! 161 - .| o 006 | 02 | <005 | 1mosr’ [<0.05 meng]
Phenanihrene 016 | 063 - 17.08 208 | o35 | 281 | o029 | vos® |<o0s
[lAnttracene <005 | 015 . .65 - 0.50 0.07 a6 006 | ™™o61° |<0.05
Ftuoranthene 0.07 0.70 . 2523 . 2.51 048 444 041 | T™061* | <0.05
L_@ 0.06 0.68 . 21.88 - .63 0.45 49 04 | T™™o61* |<0.05
All results expressed on a dry weight basis.
Date 16.06.2005




Validated

ALcontrol Geochem Analytical Services

* 150 17025 accredited

Preliminary D Table Of Results ': ;’: Sii:i::;‘:?:ed
» Shown on prev. report
Job Number: 05/08263/02/01 Matrix: SOLID
Client: Encia Consulting Location: RADCLIFFE HIGH SCHOOL
Client Ref. No.: 7028 Client Contact: Andrew Bain
Ssmple Identity] BHs | wsi wsl | wsz | ws: ws3 | wse | wss | wss
Depth (m)] 06 01403 | 0810 | 0103 | 0§07 | 03-04 | 0608 | 0204 | 0708 ; -
Sample Type] sow | son | son | sow | sow | sow | soiw | sor | sow | B &
Sampled Date] 03.06.05 | 03.06.05 | 03.0605 | 03.06.05 | 03.06.05 | 03.06.05 | 03.06.05 | 02.06.05 | 03.06.05 % E
Sample Received Date} 07.06.05 | 07.06.05 | 07.06.05 | 07.06.05 | 07.06.05 | 07.06.05 | 07.06.05 | 07.06.05 | 07.06.05 H ®
Batch] 1 1 1 ! 1 1 1 I 1
Sample N umber(s}l 1 2 3 5 & 8 }] 13 14
[PAH by GC-FID {cont)
fiBenz(a)enthracene <005 | 044 ] 10.00 1.08 0.13 201 o011 | 061" | <0.05 mphkef
fchrysene <005 | 039 . 11.62 . 0.89 .11 2.17 001 | Tos1" | <0.05 mg/ke
l[Benzot)uoranthene <005 | 042 - 9.89 118 0.08 227 o1l | T™o61* |<0.05 mgkg
[[Benzo(c)fluoranthene <0.05 011 - 301 0.53 <005 0.68 0,05 | T™o61* |<0.05 me/kgg
[Benzotaipyrene <005 | 041 . 9.70 146 0.05 217 011 | T™MU61" | <0.05 me/kg]
lfmcteno(123dypyrene <005 |* 031 597 042 | <005 | o063 | <vos | Tvosr® |<0.0s |
[pibenza(ahyantiracene <005 | 009 157 out | <005 | 021 | <0os | rmosr* |<nos
[penzotairpersicnc <005 | 031 5.17 . 049 | <005 | 061 | <005 | Tmos* |<0.0s
[P A8 16 voual 0.97 517 13163 15.39 197 | 2500 | 197 | mMo6r® |<0.05
I
(I _ | N
All results expressed on a dry weight basis. T
Datz  16.06.2005




Valldated ALcontrol Geochem Analytical Services " 150 17025 sccredited
Preliminary D Table Of Results MCERTS accredited

* Subcontracied test
» Shown on prev. report

Job Number: 05/08263/02/01 Matrix: SOLID
Client: Encia Consulting Location: RADCLIFFE HIGH SCHOOL
Client Ref. No.: 7028 Client Contact: Andrew Bain
— —_ .
Sample Identity] WS6 WwS6 ws7 r-ws:' w58 ws8 wsy | wsio | wso
Depth (m)] 0204 | 1215 | 0102 | 0812 | 0708 | 1649 | 0.15-03 | 0os01 | 0510 2 -
Sample Type] soiL { sow | somn | soiL | soiL | sow | som | soi | sow = =
Sampled Dml 03.06.05 | 03.0605 | 03.06.05 | 03.06.05 | 03.06.05 | 03.06.05 | 03.06.05 | 03.06.08 | 03.0608 % E
Sample Reccived Date] 070605 | 070605 | 07.06.05 | 07.06.05 | 07.06.05 | 07.06.05 | 07.06.05 | 07.06.05 | 07.06.05 fga' g
Batch| 1 1 L 1 I ' I 1 1
Sample Number(s)] 17 (}4 20 1l 4 25 26 29 30
Total Sulphate £80 - 1581 1312 | 2020 1702 1488 | 2100 | 2443 | TMrag | <50 mene
{|Boron Water Soluble <1 - <] <| 2 2 <] 1 <l TM129%, <1 mg/kg
[JArsenic 7 . 15 62 9 77 25 20 o [rmize,| <1 mene
":ndm'um <) - <| <) <1 <1 <i 5 < TM129" | <l mgrkp
llctomium 33 . 28 20 40 13 74 2 24 |mviaet,| <1 mpxe
{fcopper 129 . 83 609 19 1194 151 3l 15 | mvizst | < meke
[Mercury P O < <] <l <] <l 1 2 | T™I29" | <1 mgkg
[iicken 10 . 23 % 4 62 19 35 33 |vize'y]| < mene
[fead 141 . 14 256 55 1403 159 407 66 § T™I29" | <l mgikg
fisetenium <3 . ) <3 <3 <3 3 < <3 [ ™120" | <3 mgig
llch 145 . 124 160 %6 223 65 1598 355 [mMi',| <l mghg
[[Acia Sotubte Sulphice <50 ] <50 - <50 182 <50 <50 = | T™108* | <50 mpAe
[Pherots Total Monohydric <001 . 0.09 - <0.01 002 | <00l .02 - Frvo62, | <0.01 mp/kg]
Total Cyanide <) . <1 - <] <l <l <1 - TMI53Y,[ <1 mphg
Asbestos Presence Screen . . . NFD - NFD . . NFD | ™Moo | NONE
[ichloride 2:1soilwater extract . 0.007 . 0012 | 0010 ; ; . 0017 | TMos7* | <0.001n
[agnesium 2:1ncivwater exteact] - 0.002 . 0002 | 0.003 - - R 0.02¢ | TMI2¢9* | <0.001gn
[INitrate 2:) sofl/water extract -l ooos | - | oooss | aoozo - . - | voor | Tviez? | <0.0003 pn
llpH vatos - 4.88 621 6.11 6.55 578 5.04 5.25 634 652 1 TM122" |<1.00 pH Und
kSoluble Sutptate 2:1 Bxmactes S04 | - 0:007 - 0062 | co6s - . . 0.117 | TMo9" | <0.003 g0
Total Sutphur 0.12 . 015 . 0.47 0.71 0.14 0.16 - I vosst | <001%
FPAH by GC-FID
aphthalenc 0.46 - 291 - 227 1.88 <0.05 280 - TMOG]" | <0.05
[lacenaphibytene 0.18 . 0.38 . 0.15 042 | <005 | 03 - | voet® [<0.05
- 1.08 - 0.26 0.39 <0.0§ 0.67 - TMO61" | <0.05
. 0.54 . 0065_| o082 | <005 | o038 - | ™vos1® | <005
- 877 - 0.46 485 0.21 258 - T™O61" | <0.05
: 126 : 006 | 108 | wos | o0s0 -} ™v061* |<0.05 mgncd
. 9.23 - 0.65 657 | 040 | 356 - | Tv061* | <0.05 mang
. 815 | - 060 | s98 038 465 - TMO61* | <0.05

All results expressed on a dry wejght basis.
Date 16.06.2005




Validated ALcontrol Geochem Analytical Services ! 150 17025 accredited
Preliminary [ | Table Of Results MCERTS accredited

* Subcontracted test
» Shown on prev. repornt

Job Number: 05/08263/02/01 Matrix: SOLID
Client: Encia Consulting Location: RADCLIFFE HIGH SCHOOL
Client Ref, No.: 7028 Client Contact: Andrew Bain
Sample Identity] WS ws6 w§7 ws7 wss wss w59 WwsID WSI0
Depth (m)] ©2-04 | 1215 | 0062 | 0812 | 0709 | L619 | 0.15-0.3 | 00501 | 03-10 § -
Sample Type| SOIL SOIL S0IL S0IL SOIL SOIL SoIL SOIL S0IL 4 =
Sampled Dale! 03.06.05 | 03.0605 | 01.06.05 | 03.06.05 | 03.06.05 | 03.06.05 | 03.06.05 | 01.06.05 | 03.06.05 % S
Sample Recelved Date] 07.06.05 | 07.06.05 | 07.06.05 | 07.06.05 | 07.06.05 | 97.06.05 | 07.06.05 | 07.06.05 | 07.06.05 % “
Batch ] [ 1 l 1 1 1 1 1
Sample Number(s)] 17 ) 20 21 24 25 26 1] 30
[PAR by GC-FID (cont)
[Benziz)enttracene 126 . 4.26 . 0.1 3.09 0.18 (.66 - | ™™081" | <0.05 mgig]
ictrysene 1.41 ; 450 - 0.19 321 0.19 142 . TM01" | <0.05 me/ie]
[IBerczofb)Ruorunthene 1.26 . 418 . 0.14 2.96 017 1.85 - { w061 [ <005 mpie
{[Benzotc)tuorantrene 0.8 . 135 - <005 | 088 | <005 | 036 - | ™061* | <0.05 merkeff
[[Berzoteipyren 118 - 407 - 0.09 273 0.13 218 - | ™™o061* | <005 markg
||1m|eno(123cd)pymne L |- . 1.66 . 0.08 2.10 007 | oss . T™™O61* | <0.05 mg/kg,
lpibenzo(ahyantiracene 8.45 . 0.53 ; <005 | 067 | <005 | o6 - T™061° [ <005 |
[[Berzo(ghiyperytens 0.40 . 1.61 . 0.07 1.83 0.06 108 - | mv061* | <005 marg]

[lpan 16 Tort 2459 . §2.48 ) 5.26 39.76 179 | 2634 . TMOG)” | <0.05 nwk;il

All results expressed on a dry weight basis,
Date 16.06.2005




Validated
Preliminary I:I

Job Number:
Client:
Client Ref. No.:

R

Table Of Resuits
05/08263/02/01 Matrix:
Encia Consulting Lacation:
7028

—

ALcontrol Geochem Analytical Services

SOLID
RADCLIFFE HIGH SCHOOL
Client Contact: Andrew Rain

' IS0 17025 accredited
M MCERTS accredited

* Subcontracted test

» Shown on prev. report

ample Identity] wsn w512 | WSI2
Depth (m)] 0406 | 0.1-02 | 2.2-24 ; .
Sample Type] soiL SOIL SOIL ;,- g
Sampled Date] 03.0605 | 03.06.05 | 03.06.05 = E
Sample Received Date| 07.06.05 | 07.06.05 | 07.06.05 ;.?' 2
Batch 1 1 1
Sample Number(s)] 33 35 k1
Total Sulphate 533 1639 - TM148 | <50 mg/kg
|{Boron. Water Saluble <l <l - T™I29°,| <1 mpike
[[arsenic 9 12 - T™I28% | <1 mgkg
"mtmjum <1 3 - T™I2¢" | <1 mg/kg
[ictiromium 2 2 . ™IZY| <) meke
licapper <1 34 . T™MI29* | <1 mg/kg
||Merc|.u'y <« |2 o« . ™I29* | <1 mpkg
{INickel 17 56 - ™I, | <1 meke
llLead 31 264 . ™I20' | <1 mprke
|Fclcnium <3 <3 T™129" | <3 mpikg
Einc 67 1218 ™2, [ <1 mgkg
Acid Soluble Sulphide . <50 - mius' <30 mp/kg
[Phenols Total Monobydric - <0.01 T™M062,, ] <0.01
“‘l‘ota] Cyanide <1 ™IS, | <1 mghg
[JAsbestos Presence Screen - TMOOI | NONE
[ichioride 2:1s0ivwater extract | 0.011 . 0.006 TMos7* | <0.001 g1
I|M|gnm'um 2:\sailfwater extract | <0.001 - <0.001 T™MIZ9" | <0.001 g1
fivicrste 2:1 soivsvater exract | 0.0007 . 0.0005 T™M102* | <0.0003 gA
(o5 vatue 6.46 7.54 5.43 TMI33* |<1.00 pH Units
fisotte Sutphre 21 Exmma 504 0.023 - 0.005 T™Moo8* | <0.003 gh
[[rots: Sutphur - 0.13 . T™MO6S" | <0.01%
|
IPAH by GC-FID
[Naphthalene - 141 -
[Acenaphthylene - 023 -
A cenaphthene - 0.49 -
luorene - 0.50 -
threne ] 298
thracene - 0.84 -
thene ] 431 -
. 5.70 -

All results expressed on a dry weight basis.

Date

16.06.2005




Validated ALcontrol Geochem Analytical Services * iso 17025 aceredired

M .
Preliminacy [ | Table Of Results \ MCERTS acorditcg

» Shown on prev. repont

Job Number: 05/08263/02/01 Matrix: SOLID
Client: Encia Consulting ELocation: RADCLIFFE HIGH SCHOOL
Client Ref, No.: 7028 Client Contact: Andrew Bain
Sample Identity] WSi1 w§I12 WEI2
Depth (m)] 04-0.6 | 0.1-02 | 2.2-24 @
Sample T SOIL SOIL SOIL a g
ple Type g )
Sampled Date| 03.0605 | 030605 | 03.0605 % g
| | o [
Sample Received Date| 07.06.05 | 07.06.05 | 07.06.05 & “
Batchl | ! H
Sample Number(s)] 3 % 38
[PAH by GC-FID (cont)
"Bcnz{n)mﬂmcene - 1.78 - T™O061? | <0.05 |

{fcnrysene ; 147 . T™051* |<0.05 mg/g
“Bl:nz.o(b]fluoranlhcne - 1.36 . T™O61® |<0.05
“B:i:m{k)fluoranthenc - 0.71 - TMOGI® | <0.0%

[Beozotelpyrene . 212 . TMOG1" | <0.05
[1ndenot123ca)pyrene - | 05 - TMO61” | <0.05 me/kel|
{Dibernzotaantiracens . 0.31 ; . TMD61" [<0.05 mekg
fiBenzo(ghijperylene - 0.53 . T™os!1* | <0.05 mp/ke]
|PAH 16 Totat . 25.33 . TMO6I" | <0.05

All results expressed on a dry weight basis.
Date 16.06.2005




Validated ALcontrol Geochem Analytical Services ? 130 17025 accredited
Preliminary | ] Table Of Results » MCERTS aceredited
» Shown on prev, report
Job Number: 05/08263/02/01 Matrix: SOLID
Client: Encia Consulting Location: RADCLIFFE HIGH SCHOOL
Client Ref, No.: 7028 Client Contact: Brandon Rice-Birchall
Sample Identity] WS1!
Depth (m)] 0.1-03 § -
Sample Type] sOL § S,
Sampled Date| 03.06.05 < EE
Sample Received Date| 07.06.05 § =
Bacch !
Sample Number(s)] 32
IAmosiu: (Brown) Asbestos® 0 SUB % by Vol
[lchrysotite (white) Asbestos® 0 SUB % by Vo
[icrocidolies (Ble) Asbestos® o SUB %ty Volumd
[pvza-made Mineral Fibre® 0 SUB % by Vahumd|
lorganic Fibre* <5 SUB | % by Vohmd]

|

All results expressed on a dry weight basis,

Date 09.06.2005




Validated

ALcontrol Geochem Analytical Services * 150 17025 acoredited

Prefiminary | ] Table Of Results , MCERTS aceredited
» Shown on prev. report
Job Number: 05/08263/02/01 Matrix: LEACHATE
Client: Encia Consulting Locatlon: RADCLIFFE HIGH SCHOOL
Client Ref, No.: 7028 Client Contact: Andrew Bain
Sample ldenth BHS wsi W83 WS4 ws7? w38 w510 | wsi2
Depth m)] 05 | 0103 | 03-04 | 0608 | 0812 | o708 | 0810 [ 0r02 2 -
Sample Type] so | sow | sow | son | sow | son | somw | son g} &
Sampled Datel 03.06.05 | 03.06.05 | 03.06.05 | 03.06.05 | 03.06.05 | 03.06.05 | 03.0605 | 03.06.05 : §
| B
Sample Received Date| 07.06.05 | 07.06.05 | 07.06.05 | 07.06.05 | 07.0605 | 07.06.05 | 07.0605 | 07.06.05 % =
Batch 1 H 1 l ! 1 1 1
Sample Number(s) 1 2 8 11 p3} 24 k1] 16
[[prsevic Dissotved (vRAY eP-Ms | <1 3 2 6 5 2 2 ™IS | <lugh
"Bomn Dissolved (NRA) (tCP-MS)[ <10 <10 <10 <10 <10 <10 <10 <10 ™IS | <10ugn
[frsemien Dusctvea amar ucrrasy|  <0.4 <04 <04 <04 <04 <04 <04 <04 T™MIS2' | <0.4 ug!
“:hrulw.m Drgolved (NRA) (ICP-MS) <1 3 12 <1 <] <1 <l 2 TMis2¥ | =<lupt
) 52 64 2 s 13 6 6 T™I52' | <lugd
et Dissolved qvrA) germs s ) <1 2 s 3 <1 3 T™MISZ® [ <l ugA
[picke: Dissonved pmayacPms)] 3 [+ s 7 < <1 I 2 <1 T™I5Z | <1 ugh
[fs<ienium Dissatved {NRA)(ICP-MS) k) ? <l 1 L 2 <] ] T™MI52* | <Lugd
Pin: Dissolved (NRA) (ICP-MS) | 53 35 14 23 21 70 7 15 ™IS? | <3ugn
[Merewry Dissolved (NRA)(CVAA) ] <0.05 <0.05 <005 <0.05 <0.05 <005 <0.05 <0.05 TMI2Y* | <0.05ug/l
fichloride NRA) <l 6 6 <l < <1 <) <l ™07 | <1 mgn
iSulphide VRA) <005 | <005 | <005 | <005 | <005 | <005 | <005 | <005 TMI01" | <0.05 men
lisutphate (NRA) 8 1 16 20 12 6 2 < T™PE' | <3mgn
liroenots Toul Monchyaric sra)] <001 | <001 | om 0.02 0.02 001 | <om | <0 T™062' | <0.01 mpnl ||
1 @Ry 653 | 1010 | 1oa | 794 7.10 683 7.62 8.27 TMI33* [<1.00 pH U]
| ||
“ |
N |
Date 16.06.2005




Validated

ALcontrol Geochem Analytical Services * 150 17025 aceredited

Peeliminary [ ] Table Of Results , MCERTS accredied
» Shown on prev, report
Job Number: 05/08263/02/01 Matrix: LEACHATE
Client: Encia Consulting Location: RADCLIFFE HIGH SCHOOL
Client Ref. No.: 7028 Client Contact: Andrew Bain
Sample Identi BHS WSt ws3 W54 Ws7 WwS8 WwS10 | wsi2
Depth(m)] 06 | 0103 | 0304 | 0608 | 0812 | 0709 | 0810 | 0102 =
Sample Typél SOiL SOIL SOIL S0IL SOIL SOIL SOIL SOIL 5 E
Sampled Date| 03.0605 | 03.0605 | 03.06.05 | 03.06.05 | 03.0605 | 03.06.05 | 03.06.05 | 03.06.05 % E
Sample Received Date} 07.06.05 | 07.0605 | 07.06.05 | 07.06.05 | 07.06.05 | 07.06.05 | 07.05.05 | 07.06.05 § ®
Batch{ ] ] 1 1 t 1 1 1
Sample Number(s)] 1 2 8 11 21 2% 30 36
[PAH by GCMs
“Naphrhalene {NRA) <10 57 <10 332 69 <10 <10 <10 TMO74" | <10ngn
A cenaphihylene (NRA) <10 41 <0 85 44 <10 <10 <0 T™O74" | <ibng/
lAcenaphithene (NRA) <10 29 <10 389 144 <i0 <10 <10 TMOTA* [ <10ngA
[F1uorene (A <10 68 <10 101 25 <10 <10 <10 TMO74* | <I0ngn
!b’hmmﬂtrmc (NRA) <10 <10 <10 73 76 <10 <10 <10 T™O74* | <10mg
"Anﬂm.ccne (NRA) <10 |* <10 <10 95 2 <10 <10 | <10 TMD74* | <10ngn
“Fluwa.nlhcnl: (NRA) <10 <10 <10 839 406 <19 <10 <t T™MO74* | <10ng)
[Byrene ura) <0 | <0 | <0 | 3 | ma [ <0 | <0 [ o ™74 | <i0ngh
[Bena(a)enthracens (NRA) <w | <o | <o | 3 145 <0 [ <« | o ™o7e* | <100g ||
[icarysene vrA) <0 | <o | <o | 3s¢ 149 | <0 [ <o | <o T™o74* | <10men |
Benzo(b)luorantbene (VRA) | <10 <10 <10 141 1o <10 <10 <lo T™MO4® | <10ngt
[Penzoffuoranens vrA) | <10 | <0 | <0 | 366 124 | <0 | <0 | <o TMO74* | <@ ngd
"Bam(a)p;,me {NRA) 4] <10 <10 M7 133 <10 <10 <10 TMO074" | <1@ngl
[fadeno(1 23capyrenc (NRAY | <10 <10 <10 185 79 <10 <10 <10 ™O074' | <10n0gn
[pibeazo(ahyanthracene (vRA)| <10 <10 <10 84 21 <10 <10 <10 074 | <10 g
||B=m(nhi)w?1=ne (NRA) <10 <] <1¢ 291 128 <10 <10 <10 ™074" | <10mg/
At 16 Total (vRA) <10 595 <10 5056 | 2048 <10 <10 <10 ™04 | <1001
|
— | I I B |
Date 16.06.2005




Job Name: Radcllffe High West Campus
Job No: 7028

Made Ground

Analytical Data Mean Value Test Outller Test

Material Data Log Data
Type  {mg/kg}

t t value Terie L0% TV

0. 2 6.3140
0.0 3 2.9200
1.1 4 2.3530 1.420
.65 5 2.1320 1.600 Determinand: - Arsenlc 1
1.0 [ 2.0150 1.730
1.3 7 |.9430 1.830 No. of samples: RS m - 15
1.1; 8 1.8950 1.910 5GV: . b
1.7 [] 1.8600 1.98¢
0.9 10 1.8330 2.040 t value:
1.43 11 8120 2.085 mean (x):
1.3 12 .7960 2.130 st.dewv {5).:
1.3 3 7820 2.170 95% ile:
0.9 14 .7710 2.210
0.9 15 1.7610 1.761 2.245 2.245
1. 16 | 1.7530 2.280
17 1.7460 2.305
18 1.7400 | 2.330
19 1.7340 2.355 ¥ max:
20 1.7290 2,380 Y mean:
21 1.7250 Y st.dev.:
22 1.7214 T value
23 1.7170 Comparator
24 1.7140
(25 [ 17110
26 1.7080
| 27 1.7060
28 1.7030
29 1.7010
30 1.6990 i
31 1.6970
32 1.6955
33 1.6840
34 6925
35 1.6910
36 1.6895
37 1.5880
|38 1.6870
39 1.6860
40 1.6850




Job Name: Radcliffe High West Campus

Job No: 7028
Made Ground
Analytical Data Mean Value Test Outlier Test
Material Data Log Data t t value Tewir 10% Teit ¥
Type  (mgfky)
(3.0000 2 6.314D
0.0000 3 2.9200
( 4 2.3530 1.420
5 2.1320 .600 Determinand: [IKIEE B i |
0.0000 & 2.0150 N 1.730
0.0000 7 1.9430 1.830 No. of samples: gl i ihuh e T el
0.000q 8 1.8950 1.910 SGV! M v 11 el Riir, L
0.00a0 9 1.8600 1.980
j 10 1.8330 2.040 t value:
11 1.8120 2.085 mean {(x}:
12 1.7960 2.130 st.dev (s).:
13 1,7820 2,170 95%; ila:
14 | 17710 | 1771 2.210 2.210
L5 1. 7610 2.245
35 [ 17530 3.280
17 1.7460 2.305
18 1.7400 2.330
19 1.7340 2.355 Y max:
20 1.7290 2.380 ¥ mean:
21 1.7250 Y st.dew.:
22 1.7210 T value
| 23 1.7170 Camparator
24 1.7140
25 1.7110 Maximum Value Test Result:
26 1,7080 Outlier Test? IS T it R TN orat [OS tr buto e
27 1.7060
| 28 1.7030 Outlier Data {mg/hg)
| 29 1.7010 _
30 1.6990 " L 5 JWS510 at ¢.1m
31 | 1.6970
32 1.6955
33 1.6540
34 1.6925
35 L.6910
36 L6895
37 L6880
38 1.6870
34 1.6860
40 1.6850




Job Name: Radcllffe High West Campus
Job No: 7028

Made Ground

Analytical Data

Mean Value Test

Qutlier Test

Material Data Lag Data Tt 10%0
Type  (myg/kg)

2 6.3140
3 2.9200
4 £.3530 1.420
S 2.1320 1.600
[} 2.0150 1.730
7 1.9430 1.830
[ 1.8950 1.510
9 1.8600 1.980
10 1.8330 2.040
i1 1.8120 2.085
12 | 1.7960 2.130
13 1.7820 2.170
14 1.77310 2.210
5 1.7610 1,761 2.245 2.245
16 1.7530 2.280
17 1.7460 2.305
18 1.7400 2,330
19 1.7340 2.355
20 1.7290 2.380
21 1.7250
22 1.7216

[ 23 1,7170
24 1.7140
25 1.7110
26 1.7080

| 27 1.7060
28 1.7030
29 1.7010
30 1.6950
31 1.6970
32 1.695%
33 1.6940
34 1.6925

|35 1,6910
36 1.6835
37 1.6880

|36 1.6870
39 1.6860
40 1.6850

Determinand: - Chromium

No. of samples:

S5GV:

t value:
mean (x}:
st.dev {5).:
95% ile:

Is the Mean Value Test Higher or _rcémﬂ than
Higher or Lower[ ¥

¥ max:
Y mean:

Y st.dev.:
T value
Comparator

the SGV?




Job Name: Radcliffe High West Campus
Job No: 7028

Made Ground

Analytlcal Data Mean Value Test Outller Test

Material Data Log Data
Type  (ma/ka)

Terie 10% Tee V

1. 2 6.3140
1. 3 2.9200
1. 4 2.3530 1,420
2. E 2.1320 1.600 Determinand: . : . |
2 6 2.0150 : 1.730
Z 7 1.9430 1.830 No. of samples: B o BN
2. B 1.8950G 1,910 SGV; PR -
2. 5 1.8600 1.980
1. 10 1.8330 2.040 t value!
3. 11 1.8120 2.085 mean {(x):
2.2 12 1.7960 2.130 st.dev (5}.:
2.8 13 1.7820 2.170 95% ile:
1.8 14 1.7710 1.771 | 2.210 2.210
1.4 5 1.7610 2.245
2. 16 1.7530 2.280
17 1.7460 | 2.305
18 1.7400 2.330
19 1.7340 2.355 Y max:
20 f 1.7290 2.380 Y mean:
21 1.7250 Y st.dev.:
22 Iu..mﬁ.... T value
23 7170 Comparatar
24 1.7140
| 25 1.7110
26 1.7080 Outlier Test?
27 1.7060
28 1.7030 Outller Data (myg/kg)
T35 [ 17010
30 1.6990 . | __1403 |wss at 1.6m.
31 1.6970
32 1.6955
33 1.6940
34 1.6925
a5 1.6919
36 1.6895%
37 1.6880
38 1.6870
39 1.6860
40 1,6850




Job Name: Radcliffe High West Campus

Job No: 7028

Made Ground
Analytical Data Mean Valua Test Outlier Test
Material Data Log Data t value Teeit 10% Teit V
Type  (mg/kg}
1.420
1.500 Determinand:
1.730
1.830 No. of samples:
010 S5GV:
1.980
2.040 t value:
| 2.085 mean {x}:
2.130 st.dev (s}
2.170 95% ila:
2.210
1.761 2.245 2.245
2.280 Is the Mean Value Test Higher or Lo
2.305 Higher or Lower[
2.330
2.355 ¥ max:
2.380 Y mean:

Y st.dev.:
T value
Camparator

Maximum Value Test Result:
Outlier Test? . il

v o i

1.6850




Job Name: Radcliffe High West Campus
Job No: 7028

Made Ground

Analytical Data Maan Value Test Outlier Tast

Matertal Data Log Data
Type {ma/ka)

t t value Terit 10%

1.3802 2 6.3140

3 2.9200
4 2.3530 1.420
5 2.132(0 1.800 Determinand:
] 2.0150 1.730
7 1.9430 1,830 No. of samples:
8 1.8950 1.910 5GV:
5 1.8600 1.980
10 1.8330 2.040 tvalue:
11 1.8120 2.085 mean {x):
13 1.7960 2,130 st.dev (sh.:
13 1.7820 2.170 95%%h ile:
14 1.7710 2.210
15 1.7610 1.761 2.245 2.245
16 1.7530 2,280
17 1.7460 2.30S
18 1.7400 | 2.330
19 1.7340 2.355 ¥ max:
20 1.7290 2.380 Y mean;
21 1.7250 Y st.dev.:
22 1.7210 T value
23 1.7170 Comparator
24 1.7140

25 7110 Maximum Value Test Result:
26 1.7080 Qutlier Test? X sl Twi tinTIN e rmall DTS b ution TR
27 7060
28 7030
29 7010
30 1.6890 .
31 1.6970

37 | 1.6955
33 _1.6940
34 1.56925

35 | 1.6910
36 1.6895
37 1.6880
38 1.6870
39 1.6860
40 1.6850




Appendix G
Geotechnical Test Results




Test Report amec@

Report No  92/060/ 12449

Date 24 June 2005

To Client - ENCIA Consulting Ltd
Client's Representative  Mr N Riding
cC :

The report presents test certificate(s) which identify test measurements and results on
samples received in our laboratory on  09/06/05  in connection with your contract/project
at Radcliffe High, Riverside

The certificate(s) also presents information relating to the origin, source or location,
material or type description or other identification supplied for reference.

Test methods or adopted procedures are identified on each certificate. Where a test
specification has been-advised against which the sample is to be assessed, a statement is
included regarding whether or not the sample complies.

Where applicable, relevant support documents are appended.

The report content is contained as appendix sheets, as below:-

it ity TestDate Appendix Sheet
Description Quantity No(s)
Moisture Content 3 14-15/06/05 IP1
Plasticity Index 3 20-23/06/05 IP1
Gradation 5 15-16/06/05 PSD1-PSD5
Triaxial U100 1 20/08/05 TXL1

o"--”

Signed for AMEC Group Limited - "_”,.....-o
P Thomas
Laboratory Manager
AMEC Group Limited Construction Services Thls report shall not be reproduced
Leonard Fairclough House Adlington Laboratory except In full, without written approval of
gu.u'd'n hs_u-e;a A ‘ll on Chorley ;gix Iﬁ ’g;] %g; mg;g the taboratory. The results presentad in
Uﬂli.ltt;?}smuf?gdﬂﬂ omall: laboratory@amec. com this report rel ate only to the ltems tested.
WWW_ AITIeC.COM Form No TEST/R/0B9S



Sample Disposal Notice

Report No 92/060/ 12449

Date 24 June 2005

Project ‘ Radcliffe High, Riverside
Client ENCIA Consulting Ltd

Client's Representative Mr N Riding

Samples received in the Permanent Laboratory on
above project: -

[ were used during test

|:| are disposed immediately following test

(] wilbedisposedofby 24/07/05

09/06/05

ame

in connection with the

{if you wish io make alternative arrangements, please contact the undersigned at least five

working days prior 1o this date, confirming your requirements in writing}

Signed for AMEC Group Limited

P Tuone.

P Thomas

AMEC Group Limited Cnnstmcuon Services
Leonard Falrclough House ngton Laboratory

Church Street Adlington Chorley Tel +44 1257 484574
Lancashire PR7 4 Fax +44 [0 1257 484575
United Kingdom amail: laboratory@amec.com
WWW_aITIec.com

Form No SDN/OSO0
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Particle Size Distribution

BS 1377: 1990: Part 2

Method: 9.2 Wet Sieve
83 DrySieve
Other—sae-balow

Client: ENCIA Consutling Ltd

amec®

Contract: Radcliffe High, Riverside

Weight of sample tested:

T.1kg Method 9.2

Soil pre-treated with:

Sodium Hexametaphosphate”

Borghole/ Dapth Sample Sample She Dascription of Material
Trial Plt {m} Typa No Rof
Ne
~BH1 5.00 BULK | 100593 N7A Brown siity SAND with finefcoarse sized gravel
pm mm
I 1 f 1
o T « u L
8 SBREBEE I o 0ol oreeHlm
90 / 90
80 / 80
/
70 ___F.."{ 70
2 = ‘....-n;.-u--'l-:“"""-'
Y —A 60
8 .4
% 4
2 s 50
g -
8 a0 ‘ 40
4
30 30
20 20
10 10
0 a
00006  0.002 0.006 0.02 0.06 0.2 0.6 2 6 20 80 100 200
Particle Slze mm
Fine | Medium ] Coarse | Fine |Medium| Coarse Fine | Medium | Coarse
Clay Silt Sand Grave! Cobbles
Weight of original sample: 7.7kg Method of fing analysis: N/A

Hydrogon-Reraxido™
NOTES:
* Dalele 83 approgriate
AMEC Group Limited Construction Services Report No  92/060/12449
Legnard Fairdough House Adlington Laboratory
Church Strest Adlington Chorlsy Tel +44 (01257 484574 Appendix Sheet o PS02
Lancashire PR7 4LB Fax +44 (D}1257 484575
United Kingdom e mail: [sboratory@amec.com

waww.a2mec.com

Form No PSDIRID494




Particle Size Distribution
BS 1377: 1990: Part 2 ameﬁ

Method: 9.2 Wet Sieve

893 Dry-Sieve
Other—see-belaw
l Client: ENCIA Cansutling Ltd Contract: Radcliffe High, Riverside
Borshaolef Depth Sample Sampla Deseription of Matarial
I Triat PRt {m) Type No
Ho
[~ BH2 K BULK | 100599 Brown silty SAND with occasional finefmedium sized gravel
I . ;
£
w L3
| f
8 ,/ 50
] F,
[ =
8
I , _
30 30 |
10 10
I 0 0
0.0006 . 0.002 0.006 0.02 0.08 0.2 0.6 2 6 20 60 100 200
. Particle Size mm
I Fine | Medium | Coarse| Fine | Medium| Coarse | Fine | Medium | Coarse
Clay Silt Sand Gravel Cabbles
l Waight of original sample: 10.4kg Method of fine analysis: NfA
Weight of sample tested: 1.4kg Method 8.2 Soil pre-treated with:
Sodium Hexametaphosphate®
l ’
l NOTES:
* Defeto as appropyiate
I AMEC Group Limited Construction Services Report No 82/060/12449
Leonard Fairclough House Adiington Laboratory .
Church Street Adlington Chorley Te! +44 (01257 484574 Appendix SheeiNo  PSD3
Lancashina PR? 4LB Fax +44 (0)1257 484575
United Kingdom e mall: laboratory@amec.com
WWW.Bmec.com Form No PSD/R/0434




Particle Size Distribution

BS 1377 1990; Part 2
Method: 9.2 Wet Sieve
8.3 DrySisve
9.4 Sedimentation
Other—sae-below

Client: ENCIA Consutling Ltd

amec®

Contract: Radcliffe High, Riverside

Borahola/ Dapth Sampla Sample sia Pescripdon of Materfal
Trial Pit {m) Type Ne Ref
No
BH4 1.00 BULK 100594 N/A Brown SAND/GRAVEL
pm mm
; 1 [ ]
o 2 3 ©
g 8888 - 4 d.lcezgassm
100 ] ] | f | f l |t A 100
80 / 80
70 / 70
oh
E
% 60 60
n Y i
'R -
g 50 50
f"/
8 4 o 40
E 1 !
"
30 30
20 20
/
10 v M 10
F.ﬂ
] + 0
0.0006 . €002 0.008 0.02 0.06 0.2 0.6 2 6 20 60 100 200
Particte Size mm
Fine | Medium | Coarse| Fine |Mediurm]| Coarse | Fine | Medium | Coarse
Clay Silt Sand Graval Cobbles
Weight of original sample: 7.8kg Methed of fine analysis: N/A
Weight of sample tested: 6.2kg Method 9.2 Soil pre-treated with:
Sodium Hexametaphosphate®
NOTES:
* Dalata as approprista
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Particle Size Distribution

BS 1377: 1990: Part 2
Method: 9.2 Wet Sieve
8.3 DarSiove
Other-—sea-below

Client: ENCIA Consutling Ltd

amec®

Confract: Radcliffe High, Riverside

Lancashire PR7 4LB
United Kingdom

wWWwWw.ames.com

Church Streat Adlington Chorlay

Tel +44 (0)1257 484574
Fax +44 {0)1257 484575
& mai: Iaboratory@amec.com

Form No PSD/R/0494

Boroholaf Danth Samplo Sample Site Doscription of Matarial
Trlal Pit {m} Type Mo Ref
i
BH4 4.00 BULK 100595 N/A Brown sandy CLAY with occasional fine/medium sized gravel
l Hm mm
— i I 1
o % W
l g BR888 | 2.2 ergangme
1 i | [ | | i i)t
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80 /[ 80
l 70 £ 70
: - f
£
ﬁ 60 - 60
r
Y
o
l g, 50 50
§ 40 40
[
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I Y 0
0.0006 . 0002 0.006 0.02 0.06 0.2 0.6 2 B 20 60 100 200
l Particle Size mm
Fine | Medium | Coarse | Fine |Medium| Coarse Fine | Medium | Coarse
l Clay Sitt Sand Gravel Cobbles
I Weight of original sample: 11.5kg Method of fine analysis: NIA
Weight of sample tested: 787g Method 9.2 Soil pre-treated with:
Sodium Hexametaphosphate!
l NOTES:
* Delate 05 appropriole
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Particle Size Distribution
arme

BS 1377 1990:; Part 2

Method: 9.2 Wet Sieve
8.3 DrySieve
Dther—soe-bolow

Client: ENCIA Consutling Ltd

Contract: Radcliffe High, Riverside

Boreholed Depth Sample Sample Site Dascription of Matoerial
Trlal Pit {m) Typa No Ref
Ne '
BH1 2.00 BULR | 100591 N/A Orange/brown SAND
pm mm
F 1 f }
o = = o
g 895888 I . 2.2crgsraw
100 1 | | _| | | | [t L1 100
Vi
a0 P( a0
80 80
]
70 " 70
£ I
§ 60 : 60
o
E, 50 %0
40 40
: [
* !
Kt K{H
i
20 J 20
4
10 Fe 10
0 ,r 0
00006 . 0.002 0.006 0.02 0.06 0.2 0.6 2 6 20 60 100 200
Particle Size mm
Fine Medium | Coarse | Fine | Medium] Coarse Fine | Medium | Coarse
Clay Sitt Sand Gravel Cobbles
Weight of original sample: 12.2kg Method of fine analysis: NfA
Weight of sample tested: 921g Method 9.2 Soil pre-treated with;
Sodiurm Hexametaphosphate*
NOTES:
* Defets 85 appropiiale
AMEC Group Limited Construction Servicas Repori No 92/060/12449
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Appendix H
Gas/Groundwater Monitoring Resuits




ND - None Detected
NR - Not Recorded

Cllant: !Shut:
Bury M.B.C [ 1ar1
Date: Arcival Timea: Depbrt Tima: Oparator:
B/OE7 2005 AlB
Gasz Monltoring Results:
Ambiant Concantration (% Voluma): € | 00 | eoxx | oo | oz | 208
Groundwater, Highest Stesdy Lowest | GasFlow | Battom of
Manituring lowel Rote wall Remarks
Point CH, €O, CH, C0; O,
{m) bgl Yo viv (%) 9% viv (%) (%) Hrafhr m

| ___BH 1.81 0.00 0.10 0.00 0.10 2110 | 0.00

BH2 2.43 00 0.10 2.00 0.10 20.40 0,00

BHE 2,58 0.00 0.50 _bog 0.40 2070 2020

BHE .63 0.00 £.20 0.00 0.10 21.00 0.00

WS1

WE4 1,33 €.00 2.00 0.00 200 18.60 0.00

W57 0.80 €00 o4.60 0.00 480 17.30 0.00

ws12 0.88 0.00 0.90 2.00 0.80 20.30 0.00
Notas

uipment Usad: » Callbration i

Gas Data LMSX Infra red andlyser Last date POS - Positive Flaw
(Geotechnical Instruments Dipmeter ko) MEG - Negative Flow

Barcrmaetric
Start of Visit:

ure Trend:

9Imb ﬂﬂgl

Weathet Conditions:

IE]
End of Visity
B —

[iettermedizte Readings:

Surface Ground Conditona: | Temp: 1
Remarks: W51 pbetruciad by parked car - unahis to monkor
Checked: jApproved:




ENCIA

COMEULTING LIMITED

Job Titde: Job Mo
Feaciciiffe High West F026
Cliant: |shent ;
Bury M.0.C | 10f1
Dote: Arrival Time: Depart Tima: Operator:
15/06/2005 AJB
Gas Monltoring Resplkg:
|Ambiant Concentration (%% Yolume): [ che: T Ton cox | 0o | ox | 20.6
Groundwater, Highest Stoady Lowest | Gas Flow | Bottom of
Monitoring leval Rt wall Remarks
Point CH, c0, CH, (= 0,
{m) byl W v v (%) Y wiv (%) (%) \tra/hr m
aH1 1.84 0.00 010 .04 0.10 20.80 0.00
BH2 200 0.00 .10 0.00 o.10 2080 0.00
BHE 281 0.00 0.1 000 .10 208 | 000
BHE 140 0.00 R 1) 0.00 0.10 20.70 0.00
W51 1.35 0.00 0.70 0.00 070 10,00 .00
W 1.38 0.00 2.40 400 249 1590 0.00
w57 .30 .00 3.70 0.00 3,70 17,80 0.00
w512 D8 0.00 0.20 000 0.0 _2070 .08
Notes
Equipment Usad: Calibration Key
Gas Data LMSX Infrs red analyser Last dabe FOS - Positive Flow
Geotechnical Instruments Dipmater 210400 NEG - Negathwe Flow
ND - None Detected
NR -  Not Recorded
7 e Press [S5Emb steady
Start of Visit: Visit: | IIntermediate Readings:
iTemp: I
Remarks:
|Approved:




ENCIA®

COMNSULTING LIMITED

Joh Tite; Jeb Ne:
Radd|ffe High West 7028
Client: Shewat :
Bury M.B.C 1ef1
Dabe: Arrival Time: Dapart Tima: Oparator:
21/06/2005 AlB
Gas Monftoring Results:
Amblent Concantration (% Volume): CH: | 00 | eox 0.0 | o 0.8
Groundwater| Highest Steady Lowast | gax Fiow | Bottom of
Monitoring saval Rate well Romarka
Point CH, €0, CH, €O, O
{m) bgi o v/ (9%) Yo w/v (%) (V) litrefhr ™
BH1 187 000 0.20 000 | oz 20.90 0.00
BHZ 2.51 0,00 0.4 Q.00 0.20 20,60 0.00
BHS 268 0.00 0.20 0.00 0.20 20.80 0.00
BHY 135 0.00 0.00 000 | 000 2070 -t.00
ws1
WS4 1.38 0.00 400 ©.00 a9t 15.80 0.00
WS7 1.30 0.00 4.70 000 4.7¢ 18.00 0.00
WE12 2.08 0.00 0.10 0.00 o.10 20.50 0.00
Notes
Equipment Used: Calibration | Kay
Gzs Data EMSX Infra red analyser Lost dote POS5 - Posithve Flow
Geotechnical Instruments Ciprmeter 27.00.03 NEG - Negative Flow
HD - Nowe Deteched
NP - Not Recarded
Barpmetric Pressure Trend: 1008mb staad
Start of Visit: End of VIsit: {Intennediate Raadings: |
Weather Condibiens: Sun
Surface Ground Condticns: ot [Temp:
|Remarks: W31 Lnabia to monior dus to markad cere
Checkad: |Approved: I




ENCIA®

CONSULTING LIMITED

Jab Titla: Job No:
Reddiffe High West 7028
— e ]
Client: Shast 1
Bury M.B.C 1of1
Data: Arrival Time: Dapart Tina: Oparator:
25/06/2005 AB
Gas Monitoring Results:
Ambient Cancentration (% Volumae): [ ewe [ 00 | cos 01 | ox ] 20.8
Highest Steady Lowest | Gas Flow | Bottom of
Monitoring level Rate wall Remarks
Poknt eH, o, [=TH €O, Q;
{m) bgt % viv (%) Ve w/v {9%) (%) litre/hr m
BH1 1.89 0.0 0.0 oo ] 2.0 0.7 0.0
BH2 2.51 0.0 0.2 0.0 0.2 20.5 0.0
BHS 2.75 0.0 0.1 0.0 0.1 0.9 0.0
BHS 1.49 0.0 0.4 0.0 0.3 20.8 0.0
W3t
WS4 147 0.0 5.1 0.0 5.1 14.8 Q.0
WS 1.35 0.0 3.1 0.0 3.t 18.2 0.0
WEIZ 1409 .0 0.0 0.0 0.0 20.7 0.0
Calibration | Key
red analyser Last data POS - Positive Flow
Geotechnical Instruments Dipweter 20408 NEG - Negative Flow
HD - None Detected
HR - Not Recorded
100Cmb iy
End of Visit: I [in late Roadings: 1

Ovencast

[Damp_

Remarks:

[Tamp: I
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T CONSULTING CIMETED ™

Pleasa seply lo:

ENCIA g

$lame Lrass Lane Horlh, Lawton

WARRINGTON WAS 25H

= Vorkshire
"i Entia Hiusa,

Audby tane,
WETHERRY 1572 7RD

ﬂ Horth Exsl
7 Eqolesion Courl,
kiverside Park,

5996/BRB MIDOLESBROUGH T52 1RY

1 aﬂl M ay 200 5 ‘ Einfo@enciagroup.ro.uk W enciagroup.co.uk

Mr Jonathan Flax

P and F Properties Limited
Top Floar

1 Ashley Road

Altrincham

Cheshire

WA14 2DT

By: Fax and Post

Dear Mr Flax =

Proposed Development at Radcliffe High Schaol, Radcliffe,
Proposal For Geo-Environmental Investigations

With reference to our discussions at the meeting on the 6™ May 2005 convened by
Adrian Simmons (EC Harris) held at the offices of Bury Local Education Authority, we are
pleased to present our costed proposals and outline scope of works for site investigations
at the above site.

Encia understand that the Radcliffe High School Site may be acquired by P and F
Properties as part of a land transfer with Bury MBC which will invalve the development of
the new Radcliffe Riverside Schoal on the former East Lancashire Paper Mill site.

The proposal outlines those investigations that Encia Consulting consider necessary to
enable the site to be developed. We understand however, that given the timescale
presented and the difficulties involved in conducting a full-scale site investigation in an
operational school, that P and F Properties may require the investigation to be phased
with a preliminary investigation (aimed primarily at contamination related issues) being
undertaken in the first instance.

Background and Site Description

We understand that, in accordance with the Radcliffe Three Sites Masterplan, the site is
to be redeveloped for residential purposes, with approximately 200 units camprising
terraces and two storey apartment blocks, “POS (approximately 1ha), adoptable
roadways and sewers. No detalled development proposals or site plans have been
provided at this stage.

The site Is located to the west of Radcliffe, at approximate grid reference SD779071. The
site is of approximately 4.9ha, is roughly square in shape. The site is bounded to the
south by School Street and to the east by residential properties off Ulundi Street. The
western boundary is the disused Manchester, Balton and Bury Canal.

Regrasred Englind: No 2635804 Regivlerad Ofe: Stone ross Mace, Stone (s0ss Lace Horth, Lowion, WARTRIGTON WA] 2H
O O 0 Erdia Gonsudting 14d is a Membes of the Encla Group of Companies

T 01942 B24406 F 01942 324030

T 937 520955 F 01937 549944

T 01642 BOYORE F Q1642 BOUDGS




Examination of partial historical maps held by Encia indicates that the site was formerly
open fields, a park and cricket ground and the present School dates from the 1930’s.

To the south of the site is the Strebor Engineering Site (die casting engineering works)
which was formerly the Green Lane Colliery. Other coal mining related sites are noted on
historical plans immediately to the northeast, west and northwest of the site. Industrial
premises are located immediately to the west of the canal, and along the northern
boundary of the site.

Examination of geological maps help by Encia indicates that the bedrock comprises
Carboniferous Middie Coal Measures strata. The Geological Map indicates that coal seams
outcrop to the northwest of the site and these dip shallowly to the southeast. A further
coal seam outcrops on the southeast part of the site. A fault is also depicted trending
northwest-southeast across the site. Drift deposits overly the bedrock and comprise
Glacial Till (Boulder Clay).

Significant thicknesses of Made Ground are not anticipated however given the adjacent
site uses the ground may be contaminated.

We set out below, a scope of works that we consider will allow us to assess most
reasonably foreseeable abnormal development issues that may affect the site. However
Encia reserve the right to vary our intrusive investigation proposals following a walkover
survey of the site andin the light of information obtalned during the desk study.

Desk Top Study

The investigation will be commenced with a thorough Desk Top Study, which will address
the entire site. This Desk Top Study (DTS) will include a walkover survey of the site, to
examine the area for any issues that may give rise to ground contamination or structural
fssues, or present access difficulties to proposed investigation technigues.

In addition to the walkover, we will procure a Landmark ‘Envirocheck’ report for the site
which will provide information on the historical development of the site and surrounding
areas, and other geo-environmental information which is held by the Landmark
Information group (who draw from databases held by the Environment Agency), and will
allow us to establish the environmental setting of the site.

To supplement the Envirocheck report, we would also normally make informal enquiries
with the following organisations:

The Local Authority Building Control Department

The Local Authority Environmenta} Health Department

The Local Authority Planning Department (including enquiries relating to public
rights of way across the site}

« The Environment Agency (enquiries relating to iocal contaminative industries that
may affect any proposed development and to surface water and groundwater
issues) "~
Other authorities that may be seen as relevant as the DTS progresses

¢ OQur preliminary investigations have indicated that the site geology consists of
natural soils {which include a sequence of glacial sands and gravels, and glacial
till) overlying coal bearing strata (Westphalian B Coal Measures). As a result
allowance has been made to procure a Coal Authority Coal Mining Report.

The Desk Top Study will not be reported as a stand-alone document but will be

incorporated into the overall geo-environmental report for the site in the form of a
‘Conceptual Site Model’ (CSM). The regulatory authorities wilt require a CSM in order to
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satisfy themselves that the overall investigation works have consldered all possible
contamination sources and assessed potential pollution pathways in the context of
contamination related issues.

Ground Investigation Sampling and Chemical Testing Proposais

As a result of the current occupancy of the site by Radcliffe High School, it is anticipated
that fieldwork will be phased to minimise disruption and disturbance. Elements of the
investigation should, for health and safety reasons, take place outside school hours and
will need to be supervised full time by an Encia Engineer. We have allowed a pravisional
sum for health and safety management (signage and fencing etc.) for the duration of the
field investigations.

Window Sample Boreholes

We have allowed for two days of window sampling at the site to assess ground
conditions In area of hardstanding and areas where access Is restricted. Each borehole
will be drilled to nominal depths of 4 to 6m. Selected window sample boreholes will be
installed with dual purpose gas and groundwater monitoring standpipes {complete with
gas valve and protective cover), to allow for the subsequent monitoring of hazardous gas
and the collection of groundwater samples, We have also allowed for a six-week
monitoring programme to be undertaken.

Due to the presence of hardstanding in some areas of the site, we have aiso allowed for
the provision of a concrate corer.

Cable Percussion Boreholes

We have allowed for six cable percussion boreholes to be drilled to 15m to enable in-situ
density tests and to collect undisturbed samples for geotechnical analysis. Additional
disturbed samples for chemical testing can also be recovered. Selected boreholes will be
installed with a dual purpose gas and groundwater monitoring standpipes {complete with
gas valve and protective cover), to allow for the subsequent monitoring of hazardous gas
and the collection of groundwater samples,

Rotary Probeholes

We have provisionally allowed for six rotary bareholes to be drilled to a depth of 30mbagl
in order to further assess the presence/absence of shallow mine workings beneath the
site. All rotary boreholes will be backfilled with arisings and a cement/bentonite grout,
This item may not be required or could be reduced in scope depending on the findings of
the desk study.

Supervision, Reinstaternent and Access

We have allowed for five days on site for supervision of the ground investigation by an
experienced geo-environmental engineer from Encia Consulting Limited. The engineer
will log the exploratory holes in general accordance with the requirements of BS 5930
and co-ordinate the recovery of soil and groundwater samples as necessary.

We have assumed in preparing this proposal that all existing landowners/users will be
contacted by others to arrange suitable access and clearance. We have also assumed
that information regarding buried services will be provided to us although we
can obtain the information at an additional cost.
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Chemical & Geotechnical Analysis

Samples would be recovered for the purpose of both contamination and geotechnical
testing. Samples would be generally representative of the ground and groundwater
conditions encountered. Additional spot samples may be required to be tested if
localised material is encountered.

Chemical analyses allow for a general suite of testing for metal and other inorganic
determinands and additionally a number of targeted organics tests to include speciated
VOC, SVOC, TPH (EPH, DRO etc) and asbestos screen tests on soils (as outlined in
DEFRA/CLR Report 8 'Potential Contaminants for the Assessment of Land’). We have
allowed for selected samples to be tested for pesticides given the historical use of the
site. Leachability tests will also be performed on soils and groundwater samples would
be scheduled for a full range of inorganic and organic (speciated) determinands. Subject
to the findings of the desk study a revision to our assumed testing suite may be
required. We have assumed a standard ten-day turnaround in the laboratory for
analysis.

We have allowed a sum for geotechnical testing which will allow a brief classification of
the sails. A period of three weeks following the fieldwork should be allowed for the
rasults of the geotechnical analysis.

Topographlc Survey
An allowance has been included for a full topog'raphic survey of the site.
Reporting

On completion of the Intrusive site investigation works, Encia Consulting Ltd will prepare
a geoenvironmental investigation report for the site. The report will include a Desk Top
Study, factual record of the site operations, details of the ground conditions, a copy of
the exploratory records and the laboratory data. The report will also include a detalled
qualitative assessment of the contamination and ground gas risks drawing upon
information to assess identified pollutant linkages utilising established source-pathway-
target models based upon current UK guidance criteria.

We will also interpret ground conditions from a geotechnical viewpoint and include
recommendations for foundations, pavement design etc.

We have not at this stage allowed for the carrying out of any quantitative risk
assessments for gas, soil or groundwater contamination. We will advise you as to
whether such additional works would be necessary once the findings of the investigation
are known,

Custs and Timescales

Our costs for the investigation works outlined above would be ***** (inciuding the
provisional costs for rotary probe boreholes ‘dnd topographic survey) of which we
estimate approximately ***** might be eligible for Contaminated Land Tax Relief. A
breakdown of our costings is attached to this letter.

The price does not, at this stage, include for the preparation of a detailed remediation
strategy report, which the Local Authority may require. However, the above fixed price
does include for submitting 2 copies of the report to yourselves as well as to the NHBC
and Local Authority and for submitting a single piece of correspondence to the regulators
to address any questions they may have on the report. Any further meetings,
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correspondence or additional works not noted above would be charged at the rates given
in the table below.

Regional Manager fhoha
Princlpal Engineer e
Senior Engineer xw
Engineer e
Technician Ak
Service Inspection pits for explorer holes it
Obtain buried services information fufhobs
Additional copies of report(s) E¥%

We understand however, that given the timescale presented and the difficulties involved
in conducting a full-scale site investigation in an operational school, that P and F
Properties may require the investigation to be phased with a preliminary investigation
(aimed primarily at early identification of contamination related issues) being undertaken
in the first instance. It is anticipated that the preliminary investigation could take place
tn the forthcoming school half term break (27" May-6"™ June).

We have therefore included an additional cost breakdown based upon a preliminary
investigation to include the following;

Desk top study as outlined abave

Allowance for two days window sampling as outline above
Allowance for a reduced amount of soil and groundwater analysis
Three gas/groundwater monitoring visits

Production of a preliminary interpretative report

Qur costs for the preliminary investigation works outlined above would be **%**of which
we estimate approximately ***** might be eligible for Contaminated Land Tax Relief.

With regard to the programme for the preliminary works, we would commence the
investigation immediately upon instruction subject to the avallability of sub-contractors
and the provision/obtaining of buried services information, It is likely that the fieldwork
will take approximately three days to complete. We propose that the completed report
would be submitted four weeks after completion of the fieldwork to enable the laboratory
testing and gas-monitoring programme to be completed, although interim information
can be provided once received. If an accelerated programme is required, we will need to
address the scope of works undertaken and assess any additional costs charged by the
laboratory for shorter turn around times.

Any formal involvement of Encia to this scheme would be based on cur Standard Terms
and Conditions of Appointment, a copy of which can be provided on request.

We will submit our first invoice on completion of the desk study and fieldwark, and our
second invoice will be submitted on submission of our report which will include the cost

of the laboratory testing, monitoring and reporting. OQur invoices are strictly payable
within 28 days of the date of each invoice, -~
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We trust that you will find this proposal to be acceptable but should you require any
additional information or cfarification on any matter at this stage please do not hesitate
to contact us.

Yours sincerely

Brandon Rice-Birchalt
For and on behalf of
ENCIA CONSULTING LIMITED

Enc  Cost Estimate Full Investigation
Cost Estimate Preliminary Investigation
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