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LARCH PLACE, KENDRAY V(KEEPMOAT HOMES LTD)
- SUMMARY OF GEOENVIRONMENTAL ISSUES

The site is located off Larch Place, approxumately 12 km south-east of Barnsley town centre
(NGR SE 360 049). The site occupies an area of approximately 1.1 hectares (2.7 acres).
Historically the site has been occupied by housing since 1960, which has recently been
demolished. The site currently comprises predominantly rolugh ground.

Lithos were commissioned by Keepmoat Homes to provide a geoenwronmental appraisal of the
site. It is understood that the site is to be redeveloped ‘with housing; a proposed layout is
currently available. Lithos’s investigation included a review of historical and geological plans
together with information from the Local Authority, Environment’ Agency, Coal Authority and
Landmark as well as a gfound investigation comprising fifteen trial pits.

A summary of salient gecenvironmental issues is provided in the Table below.

Issue Remarks

Made Ground Cohesive Made Ground (0.2m to 0.6m thick) identified across the site comprising sandy gravelly
clay with variable amounts ‘of anthropogemc material (brick, concrete etc). Locally,
ienses/pockets of Burnt Shale encountered.

No existing materials-suitable for Use as Topsoil were identified at the site.

Backfill Material comprising wood, timber, metal etc in a clay matrix encountered in one trial pit
to 0.7m depth, believed to, have been a vehicle inspection pit within a former doemestic garage,

Natural Ground | Typically comprised a sequence.of.sand and gravel {Completely Weathered Sandstone) overlying
Sandstone strata recovered as gravel and cobbles (Weathered Sandstone).

Competent rockhead was encountered in the majority of trial pits from 1.3m to 2.7m depth.

Contamination & | The made ground at the site is essentially clean with the exception of two localised "hot-spots”
Remediation of inorganic contaminants identified within the Ceheswe Made Ground {TP14) and the Backfill
Material (TP12)..

Given,ﬁhe-relafively limited volumes of soils affected it is recommended that these materials be

‘excavated and removed from site or isolated beneath areas of hardstand/minimum 600mm
clean soil cover.

Hazardous Gas Radon protective measures are required for all new dwellings.
No additional sources of hazardous gas identified.

Mining & The surface stability of the site is not considered to be at risk from shallow underground coal
Quarrying mining or quarrying.

Preparatory ‘Demolition of remaining buildings, general site clearance and excavation/removai of localised
Works inorganic contamination.

Foundations .Conventionat reinforced strip footings in natural granulér strata placed at a minimum 600mm

depth. Where competent rock’is encountered this may be reduced to 450mm, however; based
on existing site levels competent rock is likely to lie at-a depth greater than 450mm.

Groundwater & Unlikely'that major graundwater flows will be encountered in' shallow excavations.

Excavations Some overbreak is likely to occur in the majority of fbundation and service trenches during
excavation where cobbles/bouldérs of sandstone are encountéred:

Based on the exploratory hole logs, excavation greater than around 2m to 2.5m is likely to prove
difficult across the majority of the site due'ta shallow rockhead.

Flooding & Site is not located in a flood risk area, however; Flood Risk Assessment required as site area is
Drainage greater than Tha.

Soakaways may be a suitable drainage soluUtion for surface water run-off at-the site although no
in-situ testing has been undertaken.

Highways Madé ground is present across-the site to typically less than 0.5m depth. Consequently itis
likely that any. new highways-and parking areas-will be founded on natural granular strata which
should have a CBR of at least 5%.

Developer abnormals relating to geocenvironmental issues at the site are:
« Demolition of existing buildings/foundations-and grubbing up of hardstand.
« Excavation and removal from site/isolation of localised inorganic contamination.

'« Import of suitable Topsoil for use in garden and landscaped areas:

Some further work is required, most notably:

s Additional testing of Cohesive Made Ground adjacent to TP14 to delineate area of inorganic
contamination.

This brief summary should not be assumed to represent a complete account of all the potential geo-environmental
issues that may exist at the site. As.such ft is strongly recommended that the report be read in its entirety.
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FOREWORD (Geoenvironmental 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 Lithos Consulting Limited (Lithos); such authorisation’ 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
authors 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 geoenvironmental issues with respect-to information provided by the Client regarding the
proposed development. Further advice should be sought from Lithos prior to significant revision of the
development proposals.

The report should be read in its entirety, including all' associated drawings and appendices.. Lithos cannot
be held responsible for any misinterpretations arising from the use of extracts that are taken out of
context. However, it should be noted that in order to keep the number of sheets of paper in the hard
copy to a minimum, some information {e.g. Iaboratory test cemf’cates) is only included within the
“electronic”, , PDF Report on the accompanying CD.

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 Lithos believes
are reliable, All reasonable care and skill has been ‘applied in examining the information obtained.
Nevertheless, Lithos 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. Lithos
does not provide legal advice and the advice of lawyers may also be required.

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 Lithos, whilst fully

‘appropriate, 'may not have encountered all significant subsurface conditions. Consequently, no liability

can be accepted for-conditions ot reveated 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 levels are susceptible to seasonal and ather variations and may be hlgher 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 shouid be verified by a suitably quatified 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 modification to
this report may be réquired. ’

Lithos Consulting Limited cannot be responsible for the consequences of changing practices, revisions to
waste management legislation’ etc that may affect the viability of proposed remedial options.

Lithos reserve the right to amend their conclusions and recommendations in the light of further

‘information that may become avaitable.



GEOENVIRONMENTAL APPRAISAL
of land at
LARCH PLACE, KENDRAY

1 INTRODUCTION

1.1 The Commission and Brief

1.1.1 Lithos Consulting Limited, were commissioned by Keepmoat Homes Limited
(Keepmoat) to carry out-a geoenvironmental appraisal of land at Larch Place, Kendray.

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

» a site walkover and inspection

= ah assessment of the land use history

s determination of the site's environmental setting

+ an intrusive ground investigation comprising fifteen trial pits

= -assessment. of the geotechnical properties of the near surface deposits to enable
provision of foundation and highway recommendations

e« a qualitative assessment of contaminati_on 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 It is understood that consideration is being given to redevelopment of the site with
thirty-five traditional two storey domestic dwellings with associated gardens; a
proposed layout (referenced QD-LPK-SKO1, Rev A) has been provided which is
reproduced as Drawing No. 1175/2-in Appendix B to this report. ‘

1.3 Report Format and Limitations

1:3.1 Al 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

s  Geotechnical Testing

+ Contamination Testing

1.3.2 Genéral notes. and limitations relevant to all Lithos gecenvironmental investigations
are described in the Foreword and should be read in ‘conjunction with this report. The
text of the report draws specific attention to any modification to these procedures and
to any other special techniques empldyed.

1.3.3 Primary aims of this investigation were to identify salient geoenvironmental issues
affecting the site to enable the Client to obtain budget costs for the necessary site
preparatory and remedial works.

Report No 1175/1 1 Lithos Consuiting Limited



Larch Place, Kendray

Geoenvironmental Appraisal

2 SITE DESCRIPTION

2.1 General

2.1.1  The site location is shown on Drawing No. 1175/1 presented in Appendix B to this
report. Site details are summarised in the Table below.

Detail Remarks
Location 2 km south-east of Barnsley town centre
NGR SE 360 049
Approximate Area ‘1.1ha (2.7 acres)

Known services Underground electric, gas water & sewer:
Overhead telecom.

2.2 Site Features

2.2.1 A Lithos engineer completed a walkover survey of the site on 21 July 2010.

2.2.2 The majority of the buildings at the site have been demolished with only two vacant
plots remaining adjacent to Cypress Road in the west.

2.2.3 The former road (Larch Place) remains at the site together with an area of tarmac
hardstand in the south (former private garages with concrete slab bases) and in the
north {(providing vehicle access to the rear of plots on Swanee Road).

2.2.4 A pedestrian footpath enters the site from the north-west from Swanee Road, with a
second footpath in the south-east joining the main site area to the additional land off
Masons Way.

2.2.5 Either side of the road (Larch Place) at the access with Swanee Road is currently
grassed over. The remainder of the site comprises rough ground with occasional
patches of vegetation.

2.2.6 At the time of the investigation, part of the additionai land in thé south-east was in
use as a compound area for the storage of site cabins and builders materials.

2.2.7 Existing salient features together with a photographic record of the site at the time of
the walkover survey are presented on Drawing No. 1175/3 in Appendix B to this
report.

Feature Remarks
Current Access Off Swanee Road to the north, with additional land in south-east accessed from

Masons Way
Topography Gentle fall in level from north-west to south-east
Approximate areas 7,530m? rough gvergrown areas
3,000m? tarmac hardstand/roads/footpaths
380m? grass
90m? buildings
Nature of boundaries Predominantly various types of garden fencing.
Surrounding fand uses | The site is surrounded by residential dwellings on all sides, with a chip-shop
beyond the far. south-east corner.

2.3 Japanese Knotweed

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

Report No 1175/1 2 Lithos Consuiting Limited



Larch Place, Kendray

Geoenvironmental Appraisal

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 (OS) plans
dating back to 1854 were examined. Some of 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 respe_ctri:o- 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.

Date(s) Site Surrounding Land

1854 Agricultural fietds Yews Farm to south-west

1932 Significant residential development to
north-east immediately adjacent to
Parliamentary Divisional County Boundary

1960 Site developed with housing Further gradual urbanisation of surrounding
areas

2010 Several of the buildings at'the site absent

3.1.3 Since publication of the latest OS plan the majority of the former dwellings at the:site
have been demolished.

Report No 117571

Lithos Consulting Limited



Larch Place, Kendray Geoenvironmental Appraisal
4 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 Landmark, the Coal Authority, Barnsley Metropolitan Borough Council and the Environment Agency are presented in
Appendix E. These responses are summarised below, together with the findings of our own “desk:study” investigation.

Issue bata reviewed Summary
Geology 1:%0,000 BGS map Drift - None shown.
(Sheet 87 Barnsley) Solid - Coal Measures strata (Oaks Rock Sandstane).
1:10,000 BGS map ‘No‘coal seams at shallow depth.
{Sheet SE-30.5E) Strata Dip - not shown.
Faults - crossing north-west to south-east acrass the south of the site, downthrow to the north-east.
Mining Coal Authority Report Past'and .present workings - The:property is in.the likely zone of influence:from workings in-7 seams of coal at-
BGS maps -260m to 560m' depth, and last worked in 1974. Any ground movement from these coal workings should have

stopped by now.
Mine entries - Nane:at or within 20m of the site.
Opencast'- None at or adjacent to the site.

‘Quarrying Local Authority search No quarries shown at or adjacent to the site.
Historical OS Plans

Radon BRE Report-BR211 ‘Basic’measures required.

Hydrogeology | Environment Agency N Source Prote‘ction-_Zone - Nene.
Groundwater Vulnerability map | Minor Aquifer (Solid).
(Sheet 11 South Pennines) Groundwater abstractions — None within 1km;

‘Soil leaching potential — High (U)..
Pollution incidents - None at-or relating to the site.

Hydrology Environment Agency Nearest watercourse(s) ~ un-named:stream zkm to.west, Measeborough Dyke 1km to north,

Landmark Report Water quality - not provided.

Pollution incidents -'None at or rélating to the site:

Abstractions - None within 1km.

Discharge consents — Nearest located 285m to south-east, sewerage discharges to tributaries of the River Don.

Ficod Risk Environment Agency The site lies in Flood Zone 1, where the risk of flooding from rivers or'the sea is‘classified as low.

The site area is greater than 1 hectare, therefore a Flood Risk Assessment, focused on the management of-
surface water run-off, will be required. Development that increases the amount of impermeable surfaces can
result in an increase in surface water run-off, which in turn can result in increased flood risk both on site and
elsewhere within the catchment.

Report No 1175/1 4 Lithos Consulting Limited



Larch Place, Kendray’ Geoenvironmental Appraisal

4,2 Landfills

4.2.1 Known or suspected areas of landfill in the vicinity of the proposed development site’
are summarised below:

Landfill Sites

NGR Source of
Location .. : Remark:
{proximity to site) emarks data
Highfield SE-356 048 Excavatign-and spoil, material, classified as Category | Landmark
Farm (240m to-south- 4, ie material that would not be expected to give LA
west) rise to landfill gas in substantial quantities. License
granted in 1981, site now closed.

4.2.2 Given the distance. from the site and the nature of the landfilled waste, it is considered
unlikely that the landfill will be capable of generating significant quantities of
hazardous gas which could affect the site.

5 GROUND INVESTIGATION DESIGN
5.1 Anticipated Ground Conditions & Potential Issues

5.1.1 Based on the data reviewed 'in Section 4 (Environmental Setting), anticipated ground
conditions are expected to comprise: -

Anticipated Condition Remarks
Made Ground No significant made ground anticipated

Natural Soils Residual soils from weathering of rock
Bedrock Likely to lie.at shallow depth

Mineworkings None anticipated at shallow depth’below the site
Groundwater Likely to lie at depth within the.sandstone strata

5.1.2 Based on the data above and that in Sections 2 (Site Description) and 3 (History),
potential ground-related jssues associated with this.site are likely to include:

Type of Issue Specific. Issue Remarks
Patential on-site 1. made ground from demolition of 1. significant contamination
contamination sources former dwellings ] congidered unlikely
Potential off-site 1. none.identified
cantamination sources
Potential geotechnical 1. buried obstructions 1. relict foundations
hazards
Other potentiél L. underground and/or overhead utilities |-1. existing services
‘constraints

5.2 Preliminary Conceptual Site Model

5.2.1 A preliminary conceptual site model, presented as Drawing No 1175/4 in Appendix B,
has been prepared after consideration of all the data presented in Sections 2 to 5.1
inclusive, of this report.

5.2.2 Potential pollutant linkages are shown on the preliminary conceptual site model.

« human health (end-users and site workers)
+ vegetation (proposed planting)
« controlled waters (Solid - Minor Aquifer)

Report No 117571 5 Lithos Consulting Limited



Larch Pface, Kendray Geoenvirgnmental Appraisal

5.2.3

Potential contaminant pathways include:

e ingestion

+ dermal contact

+ inhalation of contaminated particulates

s surface water run-off, including existing drainage infrastructure

« downward infiltration. of leachable/mobile contaminants to groundwater

5.3 Ground Investigation Design & Strategy

5.3.1  The preliminary conceptual site model was used as a basis for design of an
appropriate ground investigation, the scope of which is-summarised below.

Initial Ground Investigation Strategy
Expl
XPH‘;'I:?W Purpose

TPs:1 to 15 To determine the general nature of soils underlying the site, including the:
« nature, distribution and 'thickness of made ground
+ nature, degree and extent of contamination
= proportion of undesirable elements eq biodegradable matter, foundations etc
» suitability of the grouhd for founding structures and highways

5.3.2 Proposed exploratory hole locations have been selected to provide a representative
view of the strata beneath the site and to target potential areas of interest identified in.
Section 5.1 above. A nominal S0m grid spacing is proposed. Additional ‘exploratory
jocations will probably be scheduled by the site engineer in light of the ground
conditions actually encountered.

5.3.3 The number of representative samples taken will be reflective of the geological
complexity actually encountered. However, in general about three samples will be
taken-from most.trial pits.

534 An assessment of potential contaminants associated with the former uses has been
undertaken wnth reference to CLR8. As a consequence of this assessment, anticipated
potential contaminants, within soil and/or groundwater include:

+ metals {within made ground)
+ leachable metals (within made ground)

6 FIELDWORK

6.1 Objectives

6.1.1  The original investigation strategy is outlined in Section 5.2 above,

6.2 Exploratory Hole Location Constraints

6.2.1 No access was available inthe far west due to existing buildings, in the grassed areas
in the far-north-east due to underground services, in the north in the tarmac access
area or in the far south-east due to the storage compound.

6.3 Scope of Works

6.3.1 Fieldwork was supervised by Lithos on 19" July 2010 and comprised the exploratory
holes listed in the Table on page 7.

Report No 1175/1 6 Lithos Consuiting Limited
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Scope of Ground Investigation Works
Technique Exploratory holes Final depth(s) Remarks

Trial pitting TPs-1 ta 15. 1.3mto 2.7m No drift deposits identified
(machine dug)

6.3.2 Notes describing ground investigation techniques, in-situ testing and sampling are
included in Appendix A to this report.

6.3.3 Exploratory hole logs are presented in Appendix F to this Report. These logs include
details of the:
¢ Samples taken
« Descriptions of the solid strata, and any. groundwater encountered.

» Resuits of the in-situ testing

6.3.4 Exploratory hole |locations are.stiown on Drawing No.1175/5 presented in Appendix B.

7 GROUND CONDITIONS

7.1 General

7.1.1 A complete record of strata encountered beneath the proposed development site is
given on the various exploratory hole records, presented in Appendix F.

7.1.2  Typical ground conditions encountered at the site are described below in Sections 7.2
{made ground) and 7.4 (natural ground) and are summarised in the Table on page 8

7.2 Made Ground

7.2.1 Cohesive Made Ground (0.2m to 0.6m thick) was identified across the majority of the
site comprising sandy gravelly clay with variable amounts of anthropogenic material
(brick, concrete, plasticetc).

7.2.2 Itis unlikely that this material would be suitable as Topsoil, however; after removal of
oversize (brick, concrete, plastic etc) thé Cohesive Made Ground may be suitable for
re-use as subsoil subject to laboratory testing.

7.2.3  Backfill Material comprising wood, timber, metal etc in a clay matrix was encountered
in one trial pit {TP12) to 0.7m depth, believed to have been a vehicle inspection pit
within a former domestic garage.

7.2.4 Locally (TP's 1, 11 & 13), pockets/lenses of Burnt Shale were identified within the
Cohesive Made Ground.

7.2.5  Whilst not encountered during this investigation, the possibility of asbestos sheeting,
used as shuttering, and/or fragments of asbestos sheeting within the hardcore
beneath concrete slabs (former garage bases, remaining dwellings), cannot be entirely
discounted.

7.3 Obstructions

7.3.1 It is apparent from a review of historical OS Plans (see Section 3) that bulldmgs have
been present on about 50% of the site area.

7.3.2 Several trial pits were excavated within the footprints of the former dwellings.

7.3.3 However, no significant relict foundations, were encountered and as such it is
considered likely that former foundations were removed as part of the demolition
works.
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Summary of Ground Conditions - Larch Place, Kendray

Depth to Base of

Depth to Base of

Depth to Base of

Depth to Rockhead

Hole 1D " Hole (m) Made Ground (m) | Natural Strata (m) {m) Remarks
Sand/Gravel (penetration mm)

TPOL 2.10 0.40 1.90 1.60 (200} Unable to excavate below 2.10m depth
TPO2 1.80 0.50 1.30 1.30 (500} Unable to excavate below 1.80m depth
TPO3 2.60 0.50 2.20 2.20 (400} Unable to excavate below 2.60m depth
TPO4 2.70 0.60 2.30 2.30 {400)

TPOS 1.30 0.40 0.40 (900} Unable to excavate below 1.30m depth
TPO6 2.50 0.30 0.30 (2,200) Unable to excavate below 2.50m depth
TPO7 1.90 0.30 0.30 (1,600) Unable to excavate below 1.90m depth
TPO8 2.00. 0.20 1.70 1.70 (300) Unableto excavate below 2.00m depth
“TPO9 1.80 0.30 0.30 (1,500} Unable'to excavate below 1.80m depth
TP10 1.60 0.40 0.70 0.70 (1,700) Unable to excavate below 1.60m depth
TP11 2.40 0.40 2.00 2.00 (400) Unable to excavate below 2.40m depth
TP1Z2. 2.10 0.70 2:00 2.00 (100) Unable to excavate befow 2.10m depth
TP13 2.70 0.50 0.50 (2,200} Unable to excavate below 2.70m. depth
TP14 2.10 0.30 1,30 1.30 (800) Unable to excavate below 2.10m depth
TP15 2.00 0.40 '1.20 1.20.(800)
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7.4 Natural Ground

7.4.1 Natural ground was encountered in all of the exploratory holes, and typically
comprised a sequence of sarid and gravel (Completely Weathered Sandstone)
overlying Sandstone strata recovered as gravel and cobbles {(Weathered Sandstone).

7.4.2 Competent rockhead was encountered in the majority of the trial pits from 1.3m to
2.7m depth.

7.5 Visual & Olfactory Evidence of Organic Contamination

7.5.1 No visua'l or olfactory evidence of significant organic contamination was noted in any
of the trial pits.

7.5.2 However, made ground was encountered at the site and as such selected samples
were scheduled for chemical testing to determine the éxtent ‘of any contamination
present and their suitability for-re-use, see Section 8.

7.6 Groundwater

7.6.1 No significant inflows of groundwater were encountered during the investigation in any’
of the exploratory holes.

7.7  Stability

7.7.1  Stability of excavations within both the fnade and natufal ground was generally good,
however; complete collapse occurred in TP13 on completion of excavation.

7.8 Revised Conceptual Ground Model (Ground Conditions)

7.8.1 The Preliminary Conceptual Site Model has been revised in light of data obtained
during the ground investigation, most notably with. respect to:

» the npature and distribution of made ground, including the presence of significant
buried obstructions

= constraints/difficulties associated with existing services etc

+ the strength, nature and depth of underlying natural strata

« the nature and distribution of contamination (based on visual/olfactory evidence:
only)

7.8.2 The revised Conceptual Site Model is presented in Appendix B, ‘as Drawing No. 1175/6.

7.8.3  Further refinement of the Conceptual Site, Model is presented in Section 9, where the
results of laboratory testing for contaminants-have been considered.

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 tothis report.

8.1.2 In the context of risks to human health associated with residential redevelopment, the
Tier 1 Soil Screening Values referenced in this report have been derived via the CLEA
defauit conceptual site model (CSM) used for generating SGV's, but amended, where
appropriate, to be more specific to redevelopment within the planning process (see
Generic Note 04 in Appendix A for further details).
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8.1.3 This site is brownfield and underlain by Cchesive Made Ground which comprises
rewcrked natural soils’ with somie anthropogenic material. However, no significant
contamination is anticipated given the former use of the site (residential}.

8.1.4 Therefore, for organic compounds; the Tier 1 Soil Screening Values used in this report
have been derived with reference to a CSM that assumes no clean cover will be placed
in gardens/landscaped areas. In the event that determinands exceed these Tier 1
Values, the results will be reasséssed with reference to a values derived using a CSM
with a minimum 600mm soil cover,

8.2 Testing Scheduled

8.2.1 Based on the above assessment, a Lithos Engineer submitted a test schedule
(summarised in the table below)} to a UKAS accredited laboratory.

No. of .
Type of Sample Samples Determinands
Made Ground 10 pH, water soluble boron, 'and total metals (arsenic, cadmium,
chromiurn, copper, lead, mercury, nickel, selenium and zinc)
5 Leachable metals:-arsenic, boron, cadmium, chromium, copper,
lead, mercury, nickel, selenium and zinc
4 ‘Speciated PAH
Natural Saoil [ pH and water sofuble sulphate

8.2.2 Notes describing the various organics analyses are included in Appendix A to this
report.

8.2.3 Laboratory test certificates as received from the laboratory are presented in Appendix
G to this report.

8.3 Soluble Sulphate and pH Results

8.3.1 In accordance with BRE Special Digest 1:2005, this site has been classified as
brownfield with a mobile groundwater regime.

8.3.2 It'is envisaged foundations ‘will extend to depths of about 1m through made ground
and natural strata and samples taken from this depth range have been submitted for
pH and water-soluble sulphate (2:1 soil/water extract}.

8.3.3 The concentrations of sulphate in the agueous natural soil extracts of six samples were
determined using the gravimetric method. The pH value of each sample was
determined by the electrometric methed.

8.3.4 The highest water-soluble sulphate’concentration and the lowest pH value for each soil
type analysed are shown .in the Table below. The average values of pH were all above
5.5, therefore concentrations of chloride and nitrate are considered .insignificant.

Summary of Sulphate and pH results

. Highest Soluble Sulphate
Soil type Lowest pH values gConcentration (97“
Completely Weathered Sandstone 5.6, <0.1

8.3.5 Therefore, in accordance with Table C2.of SD1; sub-surface concrete should be Design
Sulphate Class DS-1, with the site allocated an ACEC Classification of AC-2z.

8.4 Soil Contamination Results

8.4.1 The soil contamination test results are summarised in the Tables on pages 11 and 12.
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Summary of Degree of Ground Contamination (Inorganics).

Concentrations in mg/kg unless otherwise stated. Results are quoted to 1 decimal place if <10, and whole numbers if >10.
Depth . Trigger Level Concentrations are Shown in Brackets and assume a residential with gardens end-use.
Hole ID Material "
(m) 7 As cd cr Pb Hg Se B Cu Ni Zn
P (32) (5) (3,000)x (450)# (169)* (350) (5)~ L3 (127) (200)%
TP4 0.4 Cohesive Made Ground 7.8
1PS 0.2 Cohesive Made Ground 6.9
TP3 0.2 Cohesive Made Ground 73
7 0.2 Cohesive Made Ground 6.6
TP10 0.3 Cohesive Made Ground 3
TP13 0.3 Cohesive Made Ground T
TP14 0.2 Cohesive Made Ground y 54 34 9 490 440 1,200
TP13 0.4 Burnt Shale 8.0
TP11 0.3 Burnt Shale 7.9
TP12 0.5 Backfill Material 8.2 670
Key Source of Guidance Trigger Level
Parameter tested for but not found to be in excess of threshold concentration With the exception of those annotated with one of the symbols below, all Soil
Screening Values in brackets above have been derived using CLEA v1.06. Values
Parameter not tested for assume a source located in a sandy loam, with 6% soil organic matter (SOM).
# | Tier 1 Value is pH dependent # | Former CLEA SGV value.
x | Assumes Cris CrIIL. If demonstrated Cr is CrVI screen would be 4mg/kg $ lljggg)é of Environment Code of Practice for Agricultural use of Sewage Sludge
* | Assumes mercury present as an inorganic compound (cf elemental metal or within = . : :
organic compound). See Science Report SC050021/Mercury SGV. 0 | BRE Special Digest 1, Concrete in aggressive ground (2005)
Engineering judgement (Lithos ). Boron is a phytotoxic, although most phytotoxic
| compounds can pose a risk to human health if sufficient concentrations are present.
However, plants represent the most sensitive receptor, and a Tier 1 value which is
protective of flora is therefore also protective of human health.
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Summary of the Leachability Testing

Concentration in pg/litre.uniess otherwise Shown. Resuits.are quoted to 1 decimal place if <10, and whole numbers if >10.
Trigger Level Concentrations are Shown in Brackets.,
ID |Depth Material
Hole pth (m) ateria As cd cr Cu Pb Hg Ni Zn Se B
pH
(10)* (5)* (50)* {2000)* (25)* {1)* (20)* (5,000)* {10)* {1000)*
TP4 0.4 Cohesive Made Ground 8.1 1.0 <0.02 2.0 0.8 <0.3 <0.05 1.0 4.0, <0.5 <0.01
TP3 0.2 |Cohesive Made Ground 8.5 0:9 <0.02 '<1.0 0.6 <0.3 <0.05 <1.0 3.0 <0.5 <0.01
TP10 0.3 Cohesive Made Ground 8.6 0.8 <0.02 4.0 0.8 <0.3 =<0.05 3.0 3.0 <0.5 <(,01
TP14 0.2 [Cohesive Made Ground 8.7 1.0 0.04 2.0 6.7 1.6 <0.05 1.0 10 <0.5 <0.01
TP12 0.5 Backfill Material 10.1 1.1 <0.02 4.4 4.3 0.7 <0.05 2.0 5.0 <Q0.5 <0.01
Key Source of Guidance Trigger Level
- Parameter tested for but not found to be in excess of trig_ger concentration * Water Supply (Water Quality) Regulations 1989, as amended in 2000
‘Parameter not tested for

Summary of Degree of Ground Contamination (Organics)

Concentrations in mg/kg. Resuits are quoted to 1 decimal place if <10, and whole numbers if >10.
Trigger Level Concentrations are shown in brackets and assume a residential with gardens and no cover end
use.
Hole 1D Depth (m) Material PAH
B(a)P Naphthalene
(5) (4)
TP4 0.4 Cohesive Made Ground :
TP7 0.2 Cohesive Made Ground
TP13 0.3 Cohesive Made Ground
TP14 0.2 Cohesive Made Ground
Key Source of Guidance Trigger Level

Parameter tested for but not found to be in excess of.trigger concentration All Soil Screening Vaiues in brackets above have been derived using CLEA v1.06. Values
Contaminant.not tested for assume a source located in a sandy loam, with 6% soil organic matter (SOM).
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8.4.2

8.4.3

8.4.4

8.4.5

8.4.6

8.4.7

8.4.8

8.4.9

8.4.10

8.4.11

8.4.12

Inorganic Determinands

Of the ten samples of made ground analysed for inorganic parameters, eight of the
samples can be classified as uncontaminated and two could be classified as
contaminated.

These samples are classified by comparison of concentrations with Lithos Soil
Screening Values for an end use including domestic gardens and any area where
plants are to be grown (the most sensitive of the proposed end-uses).

The most common contaminants are arsenic, lead, cadmium, capper and zinc
identified in one sample of Cohesive Made Ground together with elevated zinc in a
sample of the Backfill Material.

Statistical analysis of the Cohesive Made Ground has been carried out in generai
accordance with the methods outlined in “"Guidance on Comparing Soil Contamination
Data with a Critical Concentration” CIEH\CL:AIRE {2008) (see comments in Appendix
A, Contamination Testing) and the results are summarised below.

No statistical analysis of the Backfill Material has been undertaken as an insufficient
number of samples were recovered due to the low volume of material encountered.

All of the elevated determinands identified in the sample of Cohesive Made Ground
recovered from TP14 failed the outlier test.

An outlier may indicate a localised area of contamination (quite possibly associated
with an isolated fragment), or simply be the result of a measurement or recording
error; but in any event, CLR 7 suggests it flags up the need for further investigation.

It is possible that this concentration is simply a result of a small amount of metal rich
material in the sample and therefore not significant. Further sampling of the Cohesive
Made Ground in this vicinity could be undertaken to determine whether this is the
case, or whether significant inorganic contamination is more widespread.

Results of Statistical Analysis of Soil Contamination Data

US,s Values for Contaminants that have yielded one or more Tier 1
exceedances for a given made ground type

Stratum A N
Arsenic Cadmium Lead Copper Zinc

{20) {3) (450) (200) (200)

Cohesive Made Ground 18 (23) 1(4) 95 (169) 41 (207) 132 (572)

Notes: Values are bolded where the USys value exceeds the relevant Tier 1 valve,
Values in brackets are USgs values inclusive of any outliers,

n/a = none of the samples retrieved from this made ground type yielded a concentration in excess
of the relevant Tier 1 value.

This statistical analysis indicates that the upper 95" percentile bound values (USss) for
arsenic, cadmium, lead, copper and zinc in the Cohesive Made Ground are not
elevated in comparison with refevant Lithos Soil Screening Values.

Zinc and copper are phytotoxic metals, not considered toxic te human health, and
consequently it is not @ CLEA contaminant with an SGV. Encia refer to guidance
issued by MAFF - The Soil Code (Rev. 1998), which presents maximum permissible
concentrations of potentially toxic elements in soil after the addition of sewage sludge
to agricultural land.

The methods of statistical analysis outlined in CLR7 relate to Soil Guideline Values and
are not therefore strictly applicable to phytotoxic metals. However in theory there is
no reason why the tests cannot be applied to these contaminants.
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Leachables

8.4.13 Of the leachability tests conducted on five samples of made ground, none had
concentrations of leachable contaminants above the maximum permissible
concentrations as defined in the Water Supply (Water Quality) Regulations 1989, as
amended in 2000.

Organic Determinands

8.4.14 Samples have been classified by comparison with Lithos risk-derived Tier 1 screening
values (see Generic Notes 04 in Appendix A).

Polycyclic Aromatic Hydrocarbons (PAH)

8.4.15 Speciated analysis has confirmed the absence of naphthalene and benzo(a)pyrene in
the Cohesive Made Ground beneath this site.

9 CONTAMINATION (QUALITATIVE RISK ASSESSMENT & REMEDIATION)

9.1 Summary of Significant Contamination

9.1.1 Cohesive Made Ground, typically <0.5m thick is present across the majority of the
site. Testing suggests the majority of this material is suitable for re-use as subsoil in
garden and landscaped areas subject to removal of unsuitable material (eg brick,
concrete, plastic) which would generally be considered undesirable as a near-surface
material in garden areas.

§.1.2 Locally, elevated concentrations of inorganic contaminants were encountered within
the Cohesive Made Ground (TP14) and the Backfill Material (TP12).

9.1.3 No elevated concentrations of organic contamination were identified in any of the
samples tested.

9.2 Revised Conceptual Ground Model {Contamination)

9.2.1 The Preliminary Conceptual Site Model has been amended in light of data cbtained
during the ground investigation, most notably with respect to the distribution of made
ground and contaminants.

9.2.2 A revised Conceptual Site Model is presented as Drawing No. 1147/6 in Appendix B.
The Model includes the contaminant sources described in Section 9.1 above, and
potential pollutant linkages (summarised below in Section 9.3) to receptors.

9.3 Environmental Setting & End Use

9.3.1 As discussed in Section 9.1 above, contamination exists in the soils beneath this site.
In order to assess the significance of this contamination, consideration must be given
to the site's environmental setting and the proposed end use,

9.3.2 The underlying sandstone strata is classified as a minor aquifer. The nearest surface
watercourse is an unnamed stream, approximately 500m beyond the site’s western
boundary. Therefore, the site's environmental setting is considered to be of low
sensitivity.

9.3.3 With respect to human health, the proposed end use (residential} is considered
sensitive. Transient risks to construction workers can be addressed by the adoption of
appropriate health and safety measures, see Section 12.3.
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9.4 Pollutant Linkages

9.4.1 In terms of a proposed redevelopment of this site, plausible pollutant tinkages can be
summarised as follows.

Sources

9.4.2 Contaminant sources have been summarised in Section 9.1 above.
Pathways

9.4.3 Potential contaminant pathways include:

+« ingestion

» dermal contact

» inhalation of contaminated particulates

s surface water run-off, including existing drainage infrastructure

Receptors
9.4.4 Potential contaminant receptors include:

» the environment — minor aquifer, vegetation
+» end users of the site (residents)

9.4.5 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 "breakage” of the pathway.

9.5 Potential Remedial Options
General

9.5.1 Approval of the recommendaticns given below should be sought from the appropriate
regulatory authorities prior to commencement of site redevelopment.

Inorganic contamination

9.5.2 Localised elevated concentrations of inorganic contaminants were identified in two
samples, Cohesive Made Ground (TP14) and Backfill Material (TP12).

9.5.3 Statistical analysis has shown that the elevated concentrations identified in TP14 are
outliers and are not consistent with the site wide results of the testing. In addition,
the Cohesive Made Ground was only 300mm thick at this location.

9.5.4 The Backfill Material was only identified in one location (within a backfilled vehicle
inspection pit) and as such is not extensive across the site.

9.5.5 Consequently, given the limited extent of these materials it is recommended that they
are excavated and removed from site to a suitably licensed landfill.

9.5.6 Alternatively the contaminated materials could be isolated beneath areas of hardstand
or a minimum 600mm of clean inert soil.

9.5.7 Such isolaticn could be achieved by excavating clean natural materiafs prior to placing
the contaminated soils in the base of the excavation. The clean soils could then
simply be placed over the contaminated soils, ensuring a total 600mm cover
thickness.

9.5.8 This cover will break potential pollutant linkages between the contaminated made
ground and future end-users.
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9.5.9 In order to delineate the extent of inorganic contamination identified in TP14 it is
recommended that additional samples are recovered from the immediate vicinity and
submitted to the laboratory for testing.

9.5.10 Given the limited access in this area {adjacent to footpath, existing highway and
former garage bases) it is recommended that this testing be undertaken as part of the
remedial works.

9.5.11 The remaining Cohesive Made Ground identified across the site is essentially clean and
subject to removal of oversize materials (brick, concrete, plastic etc) is considered
suitable for re-use as subsoil.

8.5.12 No significant Topsoil materials were identified at the site, consequently there will be a
need for some.soil import. The upper 150mm in garden and landscaped areas should
comprise suitable imported Topsoil.

Waste Classification

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

9.5.14 Disposal to iandfill may be the most practical solution, if redistribution and retention
on site is not feasible.

9.5.15 Notes outlining the interpretation of analytical data with respect to waste classification
are included in Appendix A to this report, together with notes about Waste Acceptance
Criteria (WAC).

9.5.16 Soil arisings generated by excavations at this site are likely to be classified as follows:

Soil Type Waste Classification Remarks
Localised inorganic Non-hazardous Identified in Cohesive Made Ground (TP14) and
contamination Backfill Materiat (TP12)
Cohesive Made Ground | Inert
Natural Soils Inert

9.6 Summary of Potential Pollutant Linkages & Mitigation

9.6.1 In terms of the proposed redevelopment plausible pollutant linkages, and feasible
remediation options, can be summarised as follows:

Receptors Pathways Contaminants Remediation Options
Human Health | Consumption of inorganics identified in Excavation and removal of
(Future contaminated vegetables | the made ground affected soils from site ar
residents) ¢ Ingestion (TP's 12 & 14) isolation beneath minimum

- 600mm clean cover or
Inhalation {dust and/or hardstand
vapours)
Dermal contact
Buildings Contact with “aggressive” | Sulphate in the made Design Sulphate Class DS-1,
soil and/or groundwater ground ACEC Ciassification of AC-2z
Plants Uptake of phytotoxic Cu & Zn in the made Excavation and removal of
elements ground affected soils from site or
(TP's 12 & 14) isolation beneath minimum
600mm: clean cover or
hardstand
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Receptors Pathways Contaminants Remediation Options
Groundwater Surface water run-off Inorganics identified in Excavation and removal of
the made ground affected soils from site or
(TP's 12 & 14) isolation beneath minimum
600mm clean cover or
hardstand

¢ 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

10.1.1 Information from historical OS plans, the Environment Agency and Local Authority
indicates that there are no known former landfill sites at or within 250m of the site
capable of generating significant quantities of hazardous gas. As such it is unlikely
that the site will be affected by landfill gas.

10.1.2 The site is neither underlain by shaliow mineworkings nor located in an area
considered susceptible to mines gas emissions.

10.1.3 However, the site is located in an area, which does require basic radon protection
measures. These should comprise:

« use of 1200 gauge polyethylene DPM\DPC, with suspended concrete floors or
ground bearing floor slabs

« continuous membrane across cavity walls

e cavity tray in external walls

e fully sealed service entries/exits

11 GEOTECHNICAL ISSUES

11.1 Conceptual site Model

11.1.1 A revised Conceptual Site Model is presented as drawing No. 1175/6 in Appendix B to
this report.

11.2 Mining & Quarrying

11.2.1 The site is not underlain by any coal seams at shallow depth and there are no
recorded quarries at or adjacent to the site.

11.2.2 It is therefore considered unlikely that the surface stability of the site will be affected
by shallow underground coal mining or quarrying.

11.3 Foundation Recommendations
General

11.3.1 It is understood that consideration is being given to redevelopment of the site with
thirty-five traditional domestic dwellings with associated gardens; a proposed layout
{referenced QD-LPK-SK01, Rev A) has been provided which is reproduced as Drawing
No. 1175/2 in Appendix B to this report.

11.3.2 Foundation recommendations assume that development will be two storey and that
line loads will not exceed 70kN/m run. If this i$ not the case significant alteration to
these recommendations will be required.
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11.3.3 We have also assumed that final development levels will not differ significantly from
ground levels existing at the time of investigation. Any digital terrain modelling
undertaken, or commissioned by Keepmoat Homes should consider implications for
the foundation recommendaticns outlined below,

11.3.4 Made ground (0.2m to 0.6m thick) was identified across the site comprising sandy
gravelly clay with variable amounts of anthropogenic material (brick, concrete, plastic
etc).

11.3.5 Backfill Material comprising wood, timber, metal etc in a clay matrix was encountered
in one trial pit to 0.7m depth, believed to have been a vehicle inspection pit within a
former domestic garage.

11.3.6 Made ground is not considered a suitable foundation material and foundations should
therefore be taken through these materials into underlying natural strata of adequate
bearing capacity.

11.3.7 A suspended floor construction should be used wherever the depth of made ground or
infill beneath a plot exceeds 600mm. This is likely to affect relatively few of the
proposed plots at the site based on existing ground levels.

11.3.8 Natural ground typically comprised a sequence of Sand and Gravel (Completely
Weathered Sandstone) overlying Sandstone strata recovered as gravel and cobbles
(Weathered Sandstone).

11.3.9 Competent rockhead was encountered in the majority of the trial pits from 1.3m to
2.7m depth.

11.3.10 Based on the findings of the fieldwork, conventional reinforced strip footings are
considered the most suitable foundation solution option for two storey residential
properties constructed on this site and these are discussed below.

Strip/Trench Fill Footings

11.3.11 It is considered that strip footings/trench fiil will be the most suitable foundation
solution for the majority of two or three storey houses constructed at the site. This
solution is viable where the made ground is less than about 2.5m thick, and
sand/gravel (Completely Weathered Sandstone) or gravel/cobbles (Weathered
Sandstone) is the founding material. '

11.3.12 Foundations in natural granular strata may be placed at a minimum 600mm depth. In
accerdance with NHBC Standards where competent rock is encountered this may be
reduced to 450mm, however; based on existing site levels competent rock is likely to
lie at a depth greater than 450mm.

11.3.13 Founding depths are from original or finished ground level, whichever is the lower, to
the underside of the footing.

11.3.14 The sand/gravel/cobble strata are generally considered to have a safe bearing
capacity of at least 150kN/m?.

11.3.15 Assuming a strip foundation of 10m length and 0.6m width, founding from a minimum
0.6m depth, and a maximum line load of 70kN/m run, settlements of less.than 25mm
would be anticipated. This is considered likely to be acceptable, however; further
advice should be sought from the Structural Engineer responsible for foundation
design.

11.3.16 Where the ground is found to comprise varying and significant amounts of coarse
granular (cobbly/bouldery) weathered rock or varying soil types, reinforcement of
footings is recommended as a precaution against differential settlement.
Reinforcement is likely to be required in all foundations constructed at the site.
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11.3.17 For a standard 600mm wide, 225mm thick footing, a suitable reinforcement would be
ane layer of B385 mesh placed 75mm ahove the base of the footing. For other footing
dimensions further advice should be sought from the Structural Engineer responsible
for foundation design.

11.3.18 Reinforcement, as a precaution against differential settlement, is recommended only
where foundation excavations encounter significant lateral and vertical variations in
strata. For a standard footing, a suitable reinforcement. would be one layer of B385
mesh placed 75mm above the base of the footing. For other footing dimensions
further advice should be sought from the Structurat Engineer.

11.3.19 Where rock is encountered at shallow depth foundations on rock should be placed
entirely on rock and not partially on rock and partially on residual soil. This may,
depending on surface gradient, necessitate significant overdeepening of foundations.

11.3.20 Overdeepened foundations should be stepped in accordance with NHBC Standards,
Chapter 4.4.

11.3.21 Foundations will be required to be placed below a line drawn up at 45° from the base
of any service or similar excavation.

11.3.22 In order to minimise loosening of granular soils, it is recommended that as soon as
formation leve| is reached, it should be blinded. The blinding should consist of
concrete with as low a water:cement ratio as possible.

11.3.23 Sub-surface concrete in contact at the site should be Design Sulphate Class DS-1, with
the site allocated an ACEC Classification of AC-2z.

11.3.24 Whilst strip or trench fill footings generally represent a simple and inexpensive
foundation solution disposal of arisings will be required. If these cannot be retained
on site then disposal to landfill will be required (see Section 9.5.16).

11.3.25 In addition, some overbreak is likely to occur in the majority of foundation trenches
during excavation where cobbles/boulders of sandstone are encountered resulting in
higher concrete takes.

11.3.26 Keepmoat Homes should also review proposed plot designs and layouts, since deeper
excavations for trench fill are likely to be unstable where the centre-lines of paraliel
trenches are closer than about 2m (assuming 600mm widths). Keepmoat Homes
should supervise their groundworker to ensure footings are excavated in a controlled
and safe manner.

11.3.27 Keepmoat Homes or their groundworker should seek further advice from Lithos if
unexpected ground conditions are encountered in foundation or sewer excavations,
including any conflict between soft ground associated with a backfilled trial pit
excavation and the line of a proposed focting.

Summary of Foundation Recommendations

11.3.28 In summary, the following foundation solutions are likely to be most appropriate
(subject to Client preferences regarding site preparatory works, final levels & costs
associated with each foundation option).

Foundation .
Plot Nos Solution(s) Remarks (influencing factors)
1-35 Reinforced Strips From 45Cmm in competent rock, minimum 600mm in
sands/gravels.

11.3.29 The foundation solutions outlined in the above table assume that ground levels will not
change significantly from those existing at present. If this is not to be the case,
further advice should be sought frem Lithos.

Report No 1175/1 19 Lithes Consuiting Limited



Ltarch Place, Kendray Geoenvironmental Appraisal

11.4 Designated Concrete Mixes

11.4.1 The following designated mixes in accordance with BRE Special Digest SD1 and BS
8500: Partl: 2006 will be suitable for use on this site.

Aoplication DS-1 conditions
PP ACEC Class AC-2z
Reinforced strip/ trench fill footings {mesh reinforcement) FND2z
Reinforced strip/ trench fill footings {rebar etc) FND2z
In situ reinforced concrete flodr slabs RC28/35

11.5 Excavations

11.5.1 Based on the results of the investigation it is unlikely that major groundwater flows
will be encountered in shallow excavations.

11.5.2 Excavations at the site should remain stable in the short term but if left open for any
significant period of time, may require shoring, most notably in the made ground.

11.5.3 In addition, some overbreak is likely to occur in the majority of foundation and service
trenches during excavation where:cobbles/boulders of sandstone are encountered.

11.5.4 Rockhead was encountered in the majority of the exploratory holes. Based on the
exploratory hole logs, excavation greater than around 2m to 2.5m is likely to prove
difficult across the majority of the site. It would therefore be prudent to allow for
excavation of hard rock in any deep excavations such as those that may be required
for service trenches etc.

11.6 Drainage

11.6.1 The site slopes gently from north-west to south-east.

11.6.2 Groundwater was not encountered in any of the exploratory holes during the
investigation.

11.6.3 Socakaways constructed in granular strata (Completely Weathered Sandstone) or in
sandstone strata {Weathered Sandstone) may provide a suitable drainage solution for
surface water run-off at the site.

11.6.4 However, it should be noted that no in-situ testing has been undertaken at this stage
and the effectiveness of soakaways in such strata will be dependent on the amount of
fines within the granular strata and the openness of fractures within the rock.

11.6.5 Any damage to the existing land drainage system caused by foundation or sewer
excavations should be made good; this may require diversion and re-connection.

11.6.6 It is recommended that the developer contact Yorkshire Water Services with respect
to capacity in existing foul and surface water sewers in the vicinity of the development
area.

11.7 Highways

11.7.1 The former highway (Larch Place} remains at the site althocugh the construction of the
highway is not known. However, it is possible that Larch Place is already adopted and
as such enquiries should be made with the adopting authority regarding retention of
this road.

11.7.2 However, some revision to the highway layout is proposed, with construction of a new
access to the site from Cypress Road in the west.
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11.7.3

Made ground is present across the site to typically less than 0.5m depth.
Consequently it is likely that any new highways and parking areas will be founded on
natural granular-strata which should have a CBR of at least 5%.

11.7.4 Where deeper made ground is encountered it is recommended that the full thickness
of made ground be excavated and either:
« replaced with suitable. aggregate in accordance with Series 600 (Earthworks) of
The Highways Agency (HA) “Specification for Highway Works” 1898, or
s subject to screening, selection and replacement (in accordance with Series 600) of
suitable material in engineered layers. Unsuitable materials include any soft or
wet materials, biodegradables including topscil, wood, scrap metal, frozen
material ‘and oversize.
11.7.5 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 field trials.
11.7.6 It is strongly recommended that consultation regarding the specification of the
highways should be made with the adopting authority prior to redevelopment.
11.8 External Works
11.8.1 Any digital terrain modelllng undertaken, or commissioned by Keepmoat Homes
should be made available to their Engineering Desngner prior to issue of an External
Works Drawing.
12 REDEVELOPMENT ISSUES
12.1 General
12.1.1 This. report has presented options with respect to foundation solutions, treatment .of
contamination ‘etc that are considered techmcally 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.
12.2 Remedial Strategy
12.2.1 Redevelopment of this site. will almost certainly be subject to planning conditions
relating to remediation and validation. Once a specific, preferred development
strategy has been decided, Lithos could liaise with local Planning Authority and NHBC
-and prepare a detailed Remediation Strategy dociment for approval..
12.2.2 The Remediation Strategy. document would include:
« General background information, including site locatjon, site description and a
summary of ground investigation.data ‘
» An overview of existing constraints on development and the aims of the proposed
remedial works
« Specific details of the anticipated site remedial/preparatory works
« Details of site supervision and verification
e A summary of implications for redevelopment
12.2.3 The anticipated remediation works are summarised below:
« General site clearance
+ Demolition of remaining dwellings adjacent to Cypress Road
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12.2.4

12.2.5

12.3
12.3.1

12.3.2

12.4

12.4.1

12.4.2

12,5
12.51

12.5.2

= Removal of unsuitable materials (brick, concrete, plastic etc) from Cohesive Made
Ground prior to re-use as subsoil

¢ Excavation and removal from site/isolation beneath 600mm soil cover of locally
identified contaminated soils (TP's 12 & 14)

« Import of suitable Topsoil materials for use in garden and landscaped areas
{minimum 150mm)

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

s Validation of the remediated site in the forfn of -a detailed Verification Report

It 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, retevant 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.

Health & Safety Issues - Construction Workers

The bulk of the made ground has been retained on site. This made ground is
essentially clean, with only localised contaminants identified (TP's 12 & 14).

Although ‘workers will only be exposed to the contaminated soil for a relatively short
time during excavations for foundations, drainage, utilities etc, the contaminants
represent a risk, and simpie precautionary measures are required, i.e. good perscnal
hygiene .and basic personnel protective equipment.

Control of Excavation Arisings

Excavations into made ground (TP's 12 & 14) are likely to yield ‘contaminated arisings.

The groundworker should carefully segregate (and ‘stockpile.separately) made ground
arisings from these areas.from arisings of “clean” made ground and natural soils from
dgcross the remainder of the site, in ordér that an éxcessive volume of unsuiitable.
material is not generated.

Contaminated made ground arisings from TP's 12 & 14 could be:

« redistributed beneath concrete oversite, or areas of hardstanding, where they
would be satisfactorily isolated from end users.

» isolated beneath at least 600mm thick cover layer in garden or landscaped areas
by burying such materials beneath clean made ground or.natural soils,

« exported from site to a suitably licensed landfill facility

New Utilities

Shouid the contaminated soils be retained on site it is recommended that where
trenches for services including site drainage and water supply encounter such soils
that these are cut over size in order to ‘isolate pipe materials from potential
contaminants and to enable maintenance to be conducted in "clean" material.

It is strongly recommended that -all statutory service bodies are consulted at an early
stage with respect to the ground cond|t|ons within which they will lay services in order
to enable them to assess at an early stage.any potentlal abnormal costs.
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12.6
12.6.1

12.6.2

12.6.3

Potential Development Constraints

The existing services at the site present ‘a potential development constraint unless
they can be relocatéd. Additional enquiries are fequired to ascertain the feasibility of
such diversionary works and the particular easement required by each service
undertaker if they remain in-situ.

Although the majority of these utilities are likely to have served the former housing at
the site and as such -are no longer in use it is likely that they also serve existing
dwell;ngs to the east of Larch Place.

As such provision will need to be made to retain .services to these properties both
during and after redevelopment of the site,

13 SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS

13.1 General

13.1.1 It is understood that consideration is being given to redevelopment of the site with
thirty-five traditional two storey domestic dwellings with associated gardens.

13.1.2 Made ground (0.2m to 0.6m thick) was identified across the site comprising sandy
gravelly clay with variable amounts. of anthropogenic material (brick, concrete, plastic
etc). Locally, lenses/pockets of Burnt Shale were encountered.

13.1.3 Backfill Material comprising wood, timber, metal etc in a clay matrix was encountered
in one trial pit to 0.7m depth, believed ta have been a vehicle inspection pit within a
former domestic garage.

13.1.4 Natural ground ‘typically comprised a sequence of Sand and Gravel (Completely
Weathered Sandstone) overlying Sandstone strata recovered as gravel and cobbles
(Weathered Sandstone).

13.1.5 Competent rockhead was encountered in the majority of the trial pits from 1.3m to
2.7m depth,

13.2 Hazardous Gas

13.2.1 The site is located in an area which does require basic radon protection measures. No
additional sources of hazardous gas have been identified.

13.3 Mining & Quarrying

13.3.1 The surface stability of the site is not considered to be at risk from shallow
underground coal mining or quarrying.

13.4 Contamination & Remediation

13.4.1 The made ground at the site is. essentially clean with the exception of two localised
“hot-spots” of inorganic contaminants identified within the Cohesive Made Ground
(TP14) and the Backfill Material (TP12).

13.4.2 Given the relatively limited volumes ‘of soils affected it is recommended that these
materials be excavated and removed from site or isolated beneath areas of
hardstand/minimum 600mm clean soil cover.

13.5 Foundations

13.5.1 Conventional reinforced strip footings are considered the maost suitable foundation
solution option for two storey residential properties constructed on this site,
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13.5.2 Foundations in natural granular strata may be placed at a minimum 600mm depth.
Where competent rock is encountered this may be reduced to 450mm, however;
based on existing site levels competent rock is likely to lie at a depth greater than
450mm.

13.6 Flooding
13.6.1 The EA .indicate that the site is not located within an indicative floodplain.
13.7 Drainage & Highways

13.7.1 Soakaways constructed in. granular strata (Completely- Weathered Sandstone) ar in
sandstone rockhead (Weathered Sandstone) may provide a suitable drainage solution
for surface water run-off at the site,.

13.7.2 However, it'should be noted that no in-situ testing has been undertaken at this stage.

13.7.3 1t is not known if the existing highway is to be retained as part of the development.
However; it is proposed to construct additional access from Cypress Road to the west,

13.7.4 Made ground is present across the site’ to typically less than 0.5m depth.
Consequently it is likely that any new h|ghways and parkmg areas will be founded on
natural granular strata which should have a CBR of at least 5%.

13.8 Further Works

13.8.1 In order to delineate the extent of inorganic contamination identified in TP14 it is
recommended that additional samples are recovered and submitted to the laboratory
for testing.

13.8.2 Given -the limited access in this area (adjacent to footpath, existing highway and
former garage bases-it is recormmended that this testing be undertaken as part of the
remedial works.
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01 - 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, Lithos refer to BGS maps for the area, and the relevant geological memoir. A coal
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

Lithos 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, Lithos refer to BRE Report BR211, 2007: “Radon: guidance on protective
measures for new buildings". The level of protection needed is site-specific and is determined by reference to the maps contained in
Annex A of BR211. These maps are derived from the Radon Atlas of England and Wales (2007), and indicate the highest radon
potential within each 1km grid square.

If the site falls within a light grey square on the relevant map in Annex A then basic radon protection should be installed in new
buildings; if the site falls within a dark grey sguare then full radon protection should be installed. If the site is in an un-shaded
square then no radon protection is needed.

BR211 provides a preliminary indication of the measures required for a particular site, but it is also often beneficial to request a BR211
Radon Report from the BGS. The Annex A maps indicate the highest geological radon potential within each 1km grid square, but in
many cases the radon potential varies considerably within the grid square. The BR211 Radon Report gives definitive guidance on the
requirement for radon protective measures, and therefore may allow the adoption of a lower level of protection than that indicated in
the Annex A maps.

Lithos typically obtain a BR211 Radon Report for all sites that fall within a shaded square on the relevant Annex A map. When
requesting a BR211 Radon Report from the BGS Lithos select the search radius carefully, since too large a search radius may result in
the inclusion of areas of higher geoclogical radon potential, and therefore in the recommendation of too high a level of protection.
Further details of the protective measures required are provided in the Hazardous Gas section of this Geoenvironmental Report.

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

. groundwater quality
. recorded pollution incidents
. licensed groundwater abstractions

From April 2010 the EA’'s Groundwater Protection Policy uses aquifer designations that are consistent with the Water Framework
Directive, These designations reflect the importance of aquifers in terms of groundwater as a resource (drinking water supply), but also
their role in supporting surface water flows and wetland ecosystems. The aquifer designation data is based on geological mapping
provided by the British Geological Survey. The maps are split into two different type of aquifer designation:

. Superficial (Drift) - permeable unconsolidated (loose) deposits, For example, sands and gravels.
. Bedrock -solid permeable formations e.g. sandstone, chalk and limestone.

The maps display the following aquifer designations:

Principal Aquifers: These are layers of rock or drift deposits that have high intergranular and/or fracture permeability - meaning they
usually provide a high level of water storage. They may support water supply and/or river base flow on a strategic scale. In most
cases, principal aquifers are aquifers previously designated as major aquifer.

Secondary Aquifers: These include a wide range of rock layers or drift deposits with an equally wide range of water permeability and
storage. Secondary aquifers are subdivided into two types:

Secondary A - permeable layers capable of supporting water supplies at a local rather than strategic scale, and in some cases
forming an important source of base flow to rivers. These are generally aquifers formerly classified as minor aquifers;

Secondary B - predominantly lower permeability layers which may store and yield limited amounts of groundwater due to localised
features such as fissures, thin permeable horizons and weathering. These are generally the water-bearing parts of the former non-
aquifers.

Secondary Undifferentiated - has been assigned in cases where it has not been possible to attribute either category A or B to a
rock type. In most cases, this means that the layer in question has previously been designated as both minor and non-aquifer in
different locations due to the variable characteristics of the rock type.

Unproductive Strata: These are rock layers or drift deposits with low permeability that have negligible significance for water supply
or river base flow.

Note: The maps are only display the principal and secondary aquifers as coloured areas. All uncoloured areas on the bedrock
designation map will be unproductive strata. However, for uncoloured areas on the superficial (drift) designation map it is not possible
to distinguish between areas of unproductive strata and areas where no drift is present. To do this, it is necessary to consult the
published geological survey maps.
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For the purposes of our Groundwater Protection Policy the following default position applies, unless there is site specific information to
the contrary:

. if no superficial (drift) aquifers are shown, we will use the bedrock designation;

. in areas where the bedrock designation shows unproductive strata (the uncoloured areas) we will use the superficial (drift)
designation;

. in all other areas, we will use the more sensitive of the two designations (e.g. if secondary drift overlies principal bedrock, we will
adopt an overall designation of principal)

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,

Hydrology
Lithos obtain information from the Environment Agency and the Landmark Information Group with respect to:

. surface water quality

. recorded pollution incidents

. licensed abstractions (groundwater & 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 RES) which reflect the chemical quality 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 biochemical oxygen demand, total
ammonia and dissolved oxygen.

The susceptibility of a site to flooding is assessed by reference to a Flood Map on the Environment Agency's website. These maps
provide show natural floodplains - areas potentially at risk of flooding if a river rises above its banks, or high tides and stormy seas
cause flooding in coastal areas.

There are two different kinds of area shown on the Flood Map:

1. Dark blue areas could be flooded by the sea by a flood that has a 0.5% (1 in 200) or greater chance of happening each year, or by
a river by a flood that has a 1% (1 in 100) or greater chance of happening each year

2. Light blue areas show the additional extent of an extreme flood from rivers or the sea. These outlying areas are likely to be
affected by a major fiood, with up to a 0.1% (1 in 1000) chance of occurring each year.

These two colours show the extent of the natural floodplain if there were no flood defences or certain other manmade structures and
channel improvements

The maps also show all flood defences built in the last five years to protect against river floods with a 1% (1 in 100) chance of
happening each year, or floods from the sea with a 0.5% (1 in 200) chance of happening each year, together with some, but not all,
older defences and defences which protect against smaller floods.

The Agency's assessment of the likelihood of flooding from rivers and the sea at any location is based on the presence and effect of all
flood defences, predicted flood levels, and ground levels.

It should also be noted that as the floodplain shown is the 1 in 100 year (or 1 in 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 floods (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 a 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
Lithos obtain information from the Landmark Information Group with respect to COMAH or explosive sites within 1km of the proposed
development site. Lithos’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 occurs. This might be quite straightforward or could entail significant expenditure. Consequently, the COMAH 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 Lithos to assess the significance of any contamination encountered
during the subsequent ground investigation

Assessment of contaminated land is based on an evaluation of pollutant linkages (source-pathway-receptor). Contaminants within the
near surface strata represent a potential source of pollution. 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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02 - Ground Investigation Fieldwork

General
Lithos Ground Investigations 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".

s "Technical Aspects of Site Investigation” — EA R&D Technical Report P5-065/TR (2000)

» "Development of appropriate soil sampling strategies for land contamination” -~ EA R&D Technical Report P5-066/TR (2001)
« 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)

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

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

Investigation technique adopted

Samples taken

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

Any gas\groundwater manitoring well installed

Exploratory Hole Locations

Exploratory hole locations are selected by Lithos, prior to commencement 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: 1990. Technigues most commaonly used by Lithos include:

= Machine excavated trial pits, usually equipped 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 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 installed, gas\groundwater monitoring wells typically comprise a lower slotted 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 set 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 inspection only, they do not
relate to any specific bearing capacities. However, wherever possible Lithos 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
Typically Lithos collect at least three soil samples from each exploratory hole, although in practice a greater number are often taken. The
collection of a sufficient number of samples provides a sound basis upon which to schedule laboratory analysis, ensuring:

» a sufficient number of samples from each (common) site material are tested;
+ horizontal and vertical coverage of the site is adequate, thereby providing a robust data set for use in the conceptual ground model;
« any localised, significant, but non-pervasive conditions are considered.

Made ground and natural soils encountered in the field during a ground investigation often contain a significant proportion of coarse grained
material (e.g. brick etc). Soil samples obtained during most investigations are often only truly representative of the in-situ soil mass where
there is an absence of particles coarser than medium gravel; i.e the entire soil mass would pass a 20mm sieve.
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Representative bulk samples of the soil mass are retrieved from coarse soils for specific geotechnical tests (most notably grading and
compaction); this typically requires the collection of at least 10kg of soil, and occasionally >50kg. However, in the context of assessing land
contamination, it is generally accepted that samples should be representative of the soil matrix of the stratum from which they are taken.
Consequently, truly representative samples of coarse soils for subsequent contaminant analysis are not obtained - only the finer fraction is
placed in sample containers. Coarse constituents not sampled would typically comprise any 'particles' with an average diameter greater
than about 20mm (i.e. coarse gravel, cobble and boulder).

At present, neither ISO/IEC 17025 nor MCERTS specify sample pre-treatment with respect to stone removal. Unsurprisingly therefore UKAS
accredited testing faboratories do not adopt the same approach to stones’ - some crush and test the "as received” soif, whiist others sieve
out stones and analyse only the residual soil (the sieve size used varies depending on the laboratory).

In essence, samples taken from coarser soils for contaminant analysis are “screened” by the geoenvironmental engineer in the field, and
often sieved again by the laboratory during sample preparation. Geoenvironmental engineers do not typically re-calculate soil mass
contaminant concentrations by taking account of the unsampled coarse fraction. Likewise, laboratories that remove stones typically report
contaminant concentrations based on the dry weight of soil passing the sieve, In the context of land contamination and human health risk
assessment, this is considered reasonable, because it is the soil matrix which is of greatest concern. Stones are unlikely to:

Provide a significant source for plant uptake (consumption of vegetables);
Remain on vegetables after washing (consumption of vegetables);

Be eaten (accidentally by an adult, or deliberately by a child);

Be whipped-up by the wind for dust generation (inhalation);

Stick to the skin for any length of time (dermal contact);

Yield toxic vapour (inhalation).

Consequently, Lithos instruct labs to remove all stones >10mm, and to report the results as dry-weight based on the mass of matrix tested.
However, the laboratory are given site-specific instruction where coarse stones are coated in say oil, or impregnated with mobile
contaminants such as diesel. Where the stones are predominantly natural, or inert (e.g, brick, concrete etc), removal will clearly result in
higher reported concentrations, than if the stones were crushed and added ta the matrix.

Where the stones include a significant proportion of contaminant-rich material (e.g. slag, fragments of galvanised metal etc) an argument
could be made for crushing and analysing. However, provided the stones are stable (i.e. unlikely to disintegrate or degrade) they should
not pose a significant risk to human health for the reasons stated above.

Sometimes it is necessary to obtain samples that are not representative of the wider soil matrix, for example when investigating localised,
significant, but non-pervasive conditions. Any such unrepresentative samples are annotated with the suffix **‘ (eg 2D*, or 4G*). Lithos’s
site engineer describes both the unrepresentative sample, and the soil mass from which it was been taken,

Sample Containers (for contaminant analysis). Samples of soil for contaminant testing are placed into appropriate containers (see below).
Soil samples for organic analysis are stored in cool boxes, at a temperature of approximately 4°C, until delivery to the selected laboratory.

Anticipated testing Container(s)

pH & metals only 1 kg plastic tub

organics (TPH, PAH) etc only 500m| wide-necked glass jar. Vial required if TPH is to include GRO.
VOCs (incl. naphthalene and\or GRO) only glass vial & 1kg plastic tub

pH & metals, and organics 1 litre wide-necked glass jar & 1kg plastic tub

pH & metals, and organics (incl. VOCs or GRO) glass vial; 1 litre wide-necked glass jar; & 1kg plastic tub

Sample Containers (for geotechnical analysis). The majority of samples are only scheduled for PI and sulphate testing, for which 500g of
sample is required (a full 0.5-litre plastic tub). However, bulk bags are taken where scheduling of compaction or grading tests is proposed.

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. 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.

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.

Description of Strata

Solls encountered during an Lithos 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.

Y Mark Perrin. Stoned - Sample Preparation for Soils Analysis. Ground Engineering, April 2007.
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03 - Geotechnical Laboratory Tests

General
Soil samples are delivered to the laboratory for testing along with a schedule of testing drawn up by Lithos, All tests are carried out in
accordance with BS 1377:1990., The following laboratory testing are routinely carried out on a selection of samples:

« Atterberg limits & moisture contents
s Soluble sulphate & pH

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

. Grading.
. Compaction tests
. Particle density.

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

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. Lithos 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: 1'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. Lithos apply engineering judgment where PI results are spread over a range of classifications. Consideration is given to:

. the average values for each particular soil 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, Lithos typically adopt a conservative approach and recommend assumption of the higher
classification.

Soluble Sulphate and pH
Sulphates in soil 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.

Lithos refer to BRE Special Digest 1 (SD1) "Concrete in aggressive ground, Part 1: Assessing the aggressive chemical environment” (2005).
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)

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

The concentrations of sulphate in agueous soil/fill extracts are determined in the laboratory using the gravimetric method. The resuits are
expressed in terms of SO, for direct comparison with BS 5328:1997, The pH value of each sample was determined by the electrometric
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 sulphate 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 been tested.
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04 - Contamination Analysis & Interpretation (including WAC)

Waste Classification & WAC
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).

* 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).

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

Landfill operators require Waste Acceptance Criteria (WAC) laboratory data, if soil waste is classified as hazardous, and such waste
must have been subjected to pre-treatment. However, subject to WAC testing it may be possible to classify it as stable, non-reactive
hazardous waste, which can be placed within a dedicated cell within the non-hazardous landfill.

Lithos typically only include WAC analysis in site investigation proposals and reports, if significant off-site disposal (of soil classified as
hazardous waste) is anticipated, for example where redevelopment proposals include basement construction etc. If off-site disposal of
soils classified as hazardous waste during redevelopment is anticipated, then WAC analysis should be scheduled at an early stage in the
remediation programme. However, organic compounds (BTEX, TPH, PAH etc) are the most common contaminants that result in soils
being classed as hazardous, and these contaminants can often be dealt with by alternative technologies (eg by bioremediation or
stabilisation) and consequently retention on site is often possible.

It should be noted that non-hazardous soil waste can go to a non-hazardous landfill facility; no further testing (eg WAC) is required.

Contamination Laboratory Analysis & Interpretation
An assessment of potential contaminants associated with the former usages of the site is undertaken with reference to CLR B “Potential
contaminants for the assessment of land” and the relevant DETR Industry Profile(s).

Current UK Guidance

The UK approach to contaminated land is set out in Contaminated Land Report No. 11 (2004) “Model Procedures for the Management of
Land Contamination”. The approach is based upon risk assessment, where risk is defined as the combination of the probability of
occurrence of a defined hazard and the magnitude of the consequences of the occurrence.

In the context of land contamination, there are three essential elements to any risk: (1) a contaminant source, (2) a receptor (eg
controlled water or people) and (3) a pathway linking the (1) and (2). Risk can only exist where all three elements combine to create a
pollutant linkage. Risk assessment requires the formulation of a conceptual model which supports the identification and assessment of
pollutant linkages.

Lithos adopt 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 UK guidance levels, Lithos risk-derived screening values, or
remedial targets. It should be noted that exceedance of Tier 1 does not necessarily mean that remedial action will be required.

Tier 1 groundwater risk assessments are undertaken by comparing leachate or groundwater 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

Tier 1 risk assessment of hazardous gas is undertaken through reference to the following documents (and further information is
presented in Generic Note No. 5 - Hazardous Gas):

« Approved Document C, Building Regulations 2000
* Boyle & Witherington (2007) - Guidance on evaluation on development proposals on sites where methane and carbon dioxide are
present, incorporating “traffic lights”. Report Ref. 10627-R01-(02), for NHBC

+« CIRIA C665 (2006) - Assessing risks posed by hazardous ground gases to buildings
+ BS 8485:2007 - Code of Practice for the characterisation & remediation from ground gas in affected developments

With respect to the assessment of potential phytotoxic effects of contaminants, Lithos refer to “The Soil Code” (MAFF, 1998) for
copper and zinc. The CLEA SGV is adopted for nickel due to its human health effects.

The potential risk to building materials is considered through reference to relevant BRE Digests, with particular emphasis on BRE
Special Digest 1, 'Concrete in aggressive ground’, 2005.

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 general............it seems likely that materials whose CV’s exceed 10MJ/kg are almost certainly combustible, while those with values
below 2MJ/kg are unlikely to burn”.
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Soil Screening Values derived by Lithos

In March 2002 DEFRA and the Environment Agency published a series of technical papers (R&D Publications CLR 7, 8, 9 and 10)
outlining the UK approach to the assessment of risk to human health from land contamination. In 2008 CLR 7, 9 and 10 and all
corresponding SGV and Tox reports were withdrawn and superseded by new guidance including:

+ Guidance on Comparing Soil Contamination Data with a Critical Concentration - CL:AIRE and CIEH, May 2008

+ Evaluation of models for predicting plant uptake of chemicals from soil - Science Report - SC050021/SR

+« Human health toxicological assessment of contaminants in soil - Science Report: SC050021/SR2

+ Updated technical background to the CLEA model - Science Report: SC050021/SR3

+ CLEA Software (Version 1.05) Handbook Science report: SC050021/SR4

+ Compilation of data for priority organic pellutants for derivaticn of Soil Guideline Values - Science Report: SC050021/SR7

The approach set out in these documents represents current scientific knowledge and thinking; and includes the Contaminated Land
Exposure Model (CLEAv1.06). The Environment Agency are in the process of using this updated approach to regenerate a selection of
Soil Guideline Values (SGVs).

CLEA SGVs were derived for standard land use scenarios predominantly in the context of Part I11A, using a conceptual site model (CSM)
defined in SR3. Lithos have incorporated amendments to the CSM used to derive SGVs, that more accurately reflect redevelopment
within the planning regime; consequently, Lithos have not adopted any published SGV as a screening value.

The CLEA conceptual site model assumes a source located in a sandy loam, with 6% soil organic matter (SOM) - equivalent to 3.5%
total organic carbon (TOC). Lithos consider it reasonable to adopt the CLEA default TOC for made ground. However, where the
average TOC value for a particular soil type is significantly lower than the 3.5%, evaluation of Lithos Screening Values should be
undertaken and a site specific risk assessment will usually be required. Other CLEA default characteristics adopted by Lithos are:

Sandy loam characteristics (Source) Default values adopted.
Total porosity (fraction) 0.53
Water filled porosity (fraction) 0.33
Air filled porosity (fraction) 0.2
Lithos have derived Screening Values for four different CSMs (Scenarios); these are:
+ A - Residential with gardens, but no cover (or only up to 300mm)
« B - Residential with gardens and 600mm "clean’ cover
+ C - Residential apartments with landscaping (i.e. no home grown produce)
« D - Commercial/industrial with landscaping.
The exposure pathways considered for each scenario are detailed in the Table below.
Scenario | Land use Pathways Justification
A Residential with e Direct ingestion of soil Minimal cover - insufficient to break any
garden, but no cover « Dermal contact pathways therefore all exposure pathways are
(or only up to 300mm) | | consumption of vegetables and soil relevant
attached 1o vegetables
« Inhalation of indoor vapours and dust
« Inhalation of outdoor vapours and dust
B Residential with « Inhalation of indoor vapours The 600mm cover removes the risk from all
garden minimum « Inhalation of outdoor vapours pathways other than inhalation.
600mm cover
C Residential apartments | « Direct ingestion of soil All pathways applicable due to possible
with landscaped areas e« Dermal contact exposure from landscaped areas. However
and minimum 300mm : ) consumption of home grown produce not
cover s Inhalatfon o incnor yapoyre and dist included as unlikely to be grown in landscaped
« Inhalation of outdoor vapours and dust areas. Where vegetables are to be grown site
specific QRA may be required.
D Commercial/ industrial = Direct ingestion of soil All pathways applicable due to possible
with landscaped areas « Dermal contact exposure from landscaped areas. Assumed
no cover p ) the commercial development consists of
«  Inhalation of Tridaot Uapanis ar dust offices to provide a conservative assessment.
+ Inhalation of outdoor vapours and dust

Lithos have assumed the source of contamination is directly below the building foundations i.e. a depth to source of 0.15m as opposed
to the CLEA default of 0.65m. This assumption provides for a more conservative approach than the UK default. This adjustment has
been included to account for sites where made ground is re-engineered to enable new buildings to be established on raft foundations.
In such situations contamination may lie directly beneath the foundation.

The Soil Screening Values referred to in this document are not intended to be used when considering potential risks associated with:

+ existing land uses in the context of Part IIA of the Environment Protection Act 1990;
« end uses such as allotments, sports fields, children’s playgrounds, care homes, haspitals etc; and
« controlled waters.
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With respect to inorganic determinands, Lithos derived Tier 1 values for the four Scenarios A to D are presented below:

Snovpuiic Tier 1 Assessment Criteria (mg/kg) for Scenarios A to D
Contaminant | Source SGV A 5 2 5 Comments/Notes
(Resi)
As CLEA 32 32 35 635
Cd CLEA 10 5 17 230
cr CLEA 3,000 U;iégr}ti:ufl 3,000 30,000 | Assumes Cris CrlIL.
Pb CLEA 450 . initiaI" 450 750 Based on former SGV
Ni CLEA 130 127 o 127 1,700 Assessment of health risk only
Se CLEA 350 350 If 55 X A, 595 13,000
Ho CLEA 170 169 Cotr:‘;;‘er 238 3,640 Assumes in an inorganic compound.
i Lo = Increase of 3 3 Based on phytotoxic risks as plants
Cu DoE 80-200 lc%“c"%rn:gn 80-200 80-200 | are the more sensitive receptor (Cu
Zn DoE 200 . 200 200 1% bl Acpendinty
Cyanide CLEA 527 530 14,000

With respect to organic determinands, Lithos derived Tier 1 values for the four Scenarios A to D are presented below:

nic Con Tier 1 Assessment Criteria (mg/kg) for Scenarios A to D
c:;:.so:rg:! \t'i.aﬂ::l:E.An)t SGV (Resi) A B c D Comments/Notes
Benzene 0.33 0.3 0.5 0.6 100
Toluene 610 497 1,440 1,690 4,360
Ethyl Benzene 350 240 416 498 2,840
Xylenes 240 127 146 183 2,620
Phenol 420 412 2,360 557 38,700
PCBs 1.7 1.8 1.8 1.8 Based on toxicity of EC7.
Benzo(a)pyrene 5 25 5 25 Where source is not a coal tar
Naphthalene 4 4 5 430
Gasoline Range Organics 15 16 21 1,000
Diesel Range Organics 151 153 232 5,000 g:fo :_""’" assessment of TPH
Lubricating Range Org 1,000 5,000 1,000 5,000

Note: PAH cannot be assessed as a single “total” value, as each individual PAH compound has different toxicity and mobility in the
environment. Speciated analysis is required to determine the concentrations of the various compounds, most notably the key PAHs:
Benzo(a)Pyrene (considered the most toxic of the PAHs); and Naphthalene (the most mobile and volatile of the PAHs).

Similarly, TPH cannot be assessed as a single “total” value, and reference has been made to the Environment Agency’s document P5-
080/TR3, “"The UK approach for evaluating human health risks from petroleum hydrocarbons in soils”. This document supports the
assumptions and recommendations made by the US Total Petroleum Hydrocarbons Criteria Working Group (TPHCWG). The TPHCWG
have broken down “TPH” into thirteen representative constituent fractions or “EC Bandings”. The TPHCWG have derived a series of
physiochemical and toxicological parameters for each of the thirteen bandings. The significance of speciated TPH results can be
assessed by following the 3 steps outlined in Table 3 below.

Step Result | Action
1. Consider indicator compounds: Are BTEX, Naphthalene, Benzo(a)pyrene (and Yes DQRA required
the other toxic PAHs) above their respective Tier 1 screening values? No Proceed to Step 2
2. Consider individual TPH fractions: are they above respective screening Yes DQRA required
values? No Proceed to Step 3
Yes DQRA required
3. Assess Cumulative effects: Is the calculated Hazard Index for each source >1 ~ ;
No TPH compounds pose no significant risk

Step 1 - Assessing indicator compounds

End use specific screening value (mg/kg)
g o g B: Residential with C: Residential D: Commercial/
compound 3 : Residential wi : Residential no g
A: Residential no cover 600mm cover gardens Industrial

Benzene 0.3 Q.5 0.6 100
Toluene 497 1,400 1,690 4,360
Ethylbenzene 240 416 498 2,840
Xylene 127 146 183 2,620
Naphthalene 4 4 ] 430
Benzo(a)pyrene 5 25 5 25
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End use specific screening value (mg/kg)
TPH fraction A: Residential no B: Residential with | C: Residential with no D: Commercial/
cover 600mm cover gardens industrial
Aliphatic 5-6 GRO 41 41 63
Aliphatic 6-8 GRO 123 123 191
Aliphatic 8-10 GRO 30 3L 48
Aliphatic 10-12 DRO 151 153 232
5,000~
Aliphatic 12-16 DRO 500~ 500~ 500~
Aliphatic 16-21 DRO 1,000~ 5,000% 1,000~
Aliphatic 21-35 LRO 1,000~ 5,000* 1,000~
Aromatic 5-7 GRO 52 56 72
Aromatic 7-8 GRO 15 16 21 1,000~
Aromatic 8-10 GRO 47 50 77
Aromatic 10-12 DRO 212 282 390
Aromatic 12-16 DRO 683 1,000* 1,000%* 5,000
Aromatic 16-21 DRO 1,000~ 5,0007 1,000~
Aromatic 21-35 LRO 1,000~ 5,0007 1,000~
* Calculated Screening Value exceeded soil saturation limit and could indicate free product, therefore calculated soil saturation limit adopted as a target
~ Calculated Screening Value close to soil saturation limit, screening value selected by Lithos considering visual and olfactory impacts.
#. Five times the screening value for Scenario A.

Step 3 - Assessing Cumulative Effects

= "; HOF - Measured concentrarion ];' (mgke™)
i SGV F (mghkg™)
where HI = Hazard Index
HQO = Hazard Quotient
F = Fraction |
SGrr = Soil Gudeline Value

Possible Action in event of Tier 1 exceedance
Should any of the Tier 1 criteria detailed above 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 “Guidance on Comparing Soil Contamination Data with a
Critical Concentration - CL:AIRE and CIEH, May 2008" in order to determine whether contaminant concentrations of inorganic
contaminants within soil\fill actually present a risk (only applicable to assessing the risk to human health).

« Carry out a more detailed guantitative risk assessment in order to determine whether contamination risks actually exist.

« 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.

Prior to undertaking any statistical analysis the issue of the averaging area requires further consideration. The CL:AIRE\CIEH still
refers to CLR 7, which suggests averaging area should reflect receptor behaviour and therefore might be a single garden, or an open
area used by the local community as a play area. This approach to averaging areas is considered applicable within the context of Part
1IA of the Environmental Protection Act (EPA) 1990, in terms of an existing residential development.

However, Lithos consider the concept of a single garden as an averaging area to be inappropriate with respect to brownfield
redevelopment, which is regulated by the planning regime. In this context, contamination across the entire site needs to be
characterised by reference to the Conceptual Site Model. Consequently, Lithos gather and analyse sample results by fill type, and\or by
former use in a given sub-area of the site, before undertaking statistical analysis; ie the averaging area is associated with the extent of
a particular fill type, or an area affected by spillage\leakage.

In terms of brownfield redevelopment, this is considered a more appropriate methodology which provides a more representative sample
population for statistical analysis. As such the entire site is considered in terms of the proposed end use, be this residential with, or
without gardens.

Analysis by soil\fill type is appropriate for essentially immobile contaminants associated with a particular fill type, for example arsenic in
colliery spoil, metals in ash & clinker, sulphate in plaster-rich demolition rubble etc,

Analysis by former use is appropriate where more mobile contaminants have entered the ground, for example diesel associated with
leakage from a former fuel tank, downward migration of leachable metals through granular materials, various soluble contaminants
present in a wastewater leaking into the ground via a fractured sewer etc. In these circumstances, it may be appropriate to undertake
statistical analysis of sample results from a variety of different soil\fill types, However, consideration would have to be given to factors
such as porosity which might influence impregnation of a mobile contaminant into the soil mass; ie contamination would normally be
more pervasive and significant in granular soils than cohesive soils.
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05 - 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 Geelogical Survey. Reference is also made to historical OS plans, which are
inspected for evidence of backfilled quarries, railway cuttings, colliery spoil tips etc.

Where landfilling has occurred within 250m of the site boundary, the Local 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 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 surface of the site and surrounding area.

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

e Atmospheric temperature, pressure and ambient oxygen concentration on site immediately prior to and on 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 sampling 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 before and after retrieval of a sample.

Current Guidance
CIRIA Report 151 (1995)' identified that there was inadequate guidance on trigger concentrations for ground gases. CIRIA concluded that
the most important aspect of a gas regime below or adjacent to a site was the surface emission rate, i.e. how quickly the gas is coming out
of the ground. The lower the surface emission rate the lower the risk. CIRIA Report C665 (2006)" advocates two methodologies for
characterising sites:

A - All developments except low rise housing. The advocated methodology is that proposed by Wilson & Card, 1999",
B - Low rise housing. An alternative (traffic light) methodology, derived by Boyle and Witherington, 2006" for NHBC

Both methodologies refer to Gas Screening Values (GSV); previously referred to as limiting borehole gas volume flow.

A - All developments except low rise housing.

(Wilson & Card, 1999)" revised Table 28 of CIRIA 149" in terms of borehole gas volume flow rate (now GSV) in order to achieve a more
consistent design of protection measures. This was done to reflect the importance of recognising the gas surface emission rate, Wilson &
Card then developed a method for classifying gassing sites (Table 1 below), which took into account the combined gas concentration and
GSV.
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Table 1 - Site Classification (Wilson & Card)
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Characteristic Gas Screening
Situation Value, CH, or Additional limiting factors Typical source of generation
(W&C, 1999) CO; (Ifhr)
1 <0.07 Methane not to exceed 1% v/v and carbon Natural soils with low organic content
' dioxide not to exceed 5% v/v
2 <0.7 Borehole air flow rate not to exceed 70 litre/hr Natural soil, high peat/organic
e otherwise increase to Characteristic Situation 3 | content
Old landfill, inert waste, mineworking
2 23 flooded.
Mineworking -~ susceptible to
< <15 . flooding, completed landfill, inert
Quantitative Risk Assessment required to waste (WMP 26B criteria)
5 <70 evaluBteSeape of protection measires, Mineworking unflooded, inactive
6 >70 Recent landfill site

Notes:

Borehole flow rate = volume of gas (regardless of compaosition) which is escaping from well (I/hr). Gas Screening Value (litre/hour) = gas
concentration (%) / 100 x borehole flow rate (I/hr). To facilitate design implementation, the limiting values for both methane and carbon
dioxide are identical.

B - Low rise housing.

NHBC have developed a characterisation system similar to that of Wilson & Card above, but specific to low-rise housing development (Boyle
and Witherington™) (Table 8.7). This approach compares measured gas emission rates with generic “Traffic Lights”. The Traffic Lights
include “Typical Maximum Concentrations” for initial screening, and risk-based Gas Screening Values (GSVs) for consideration of situations
where the Typical Maximum Concentrations are exceeded. Calculations are carried out for both methane and carbon dioxide and the worse
case adopted in order to establish the appropriate protection measures.

Table 8.7 NHBC Traffic light system for 150 mm void

Trafic light Methane' Carbon dioxide’
Trpical maximum | S2*IEreenE gy pica) maximum [ 93 precning
concentration’ 348 concentration® N,
(o L) (lh:-:-s:r hour % viv) (u;ons::r hour
Green
{ | I I 0.16 | 5 | 0.78
(5 T e& [ 0 T se
[ l 20 | 1.56 I 30 I 3.3
Notes:
: | The worst gas-regime identified at the site, either methane or carbon dioxide, recorded from monitoring in the worst temporal
canditions, will be the decider for which Traffic Light and G5V is allacated.
T Generic GSVs are based on guidance contained within "The Building Regulations: Approved Document C” (2004) and assume a sub-
floor void of 150 mm thickness.
3, The small room is considered to be a downstairs toilet, with dimensions of 1.50 x 1,50 x 2.50 m, with a soil pipe passing into the

sub-floor void.

4, The GSV, in litres per hour, is as defined in Wilson and Card (1999) as the borehole flow rate multiplied by the concentration in the
air stream of the particular gas being considered.

5 The Typical Maximum Concentrations can be exceeded in certain circumstances should the conceptual site model indicate it is safe to
do so. This is where professional judgment will be required, based on a thorough understanding of the gas regime identified at the
site where monitoring in the worst temporal conditions has occurred.

6. The GSV thresholds should not generally be exceeded without completion of a detailed gas risk assessment taking into account site-
specific conditions.

i Harries CR, Witherington P] and McEntee IJM (1995). Interpreting measurements of gas in the ground, CIRIA Report 151
il CIRIA (2006) - Assessing risks posed by hazardous ground gases to buildings.
ili  Wilson SA and Card GB (February 1999). Reliability and Risk in Gas Protection Design. Ground Engineering,

iv  Boyle & Witherington (2006) - Guidance on evaluation on development proposals on sites where methane and carben dioxide are
present, incorporating “traffic lights”. Report Ref. 10627-R01-(02), for NHBC

v Wilson SA and Card GB (February 1999). Reliability and Risk in Gas Protection Design. Ground Engineering.

Generic Notes — Hazardous Gas. 20f2




APPENDIX B
DRAWINGS
Drawing No. Title

1175/1 Site Location Plan
117572 Proposed Site Layout
1175/3 Existing Site Features & Site Photographs
1175/4 Preliminary Conceptual.Site Madel
1175/5 Exploratory Hole Location Plan
1175/6 Revised Conceptual Site'Model
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20" June 2010

1175/003/RIH/rjh

Mr P Rice

Keepmoat Homes Limited
The Waterfront

Lakeside Boulevard
Doncaster

DN4 S5PL

LITHOS

CONSULTING

Please reply to

45 High Street
South Milford
North Yorkshire
LS25 S5AF

T 01977 684 801
E info@lithosconsulting.co.uk

Dear Peter
Larch Place, Kendray

Further to your recent invitation and our subsequent meeting, please find attached our revised
proposal for undertaking a site investigation on the above land. We understand that your
proposed development will include thirty-five traditional two storey domestic dwellings with
associated gardens; a proposed layout (referenced QD-LPK-SKO01, Rev A} has been provided.

Review of drawings supplied with your correspondence dated 4™ June 2010, suggests that the
site consists of a single parcel of land of approximately 1.06 hectares to the north, south and
west of Larch Place with a small area accessed from Masons Way.

The site most recently comprised six blocks of one and two storey houses that have recently
been demolished. Housing has occupied the site since at least the mid 1960’s. No former
uses are shown at the site prior to construction of the housing.

Brief examination of the relevant geological map suggests the site is underlain by Coal
Measures strata (Oaks Rock Sandstone).

Our site investigation proposal allows for the following warks:

Desk Study: An examination of historical Ordnance Survey plans will be made to determine
whether any past land uses have had any effect on the proposed development. Additionally,
published geological plans of the area will be examined and enquiries will be made of the
Environment Agency, Coal Authority and the Local Authority.

Fieldwork: We have allowed for one day’s trial pitting. No allowance has been made for
soakaway testing at this stage. If required, or considered feasible based on ground conditions
encountered, soakaway tests could be undertaken for an additional fee of about £1,600. All
trial pits will be supervised and logged by an experienced geoenvironmental engineer.

Representative soil samples of natural and man-made ground, including any contaminated
samples, will be taken during the works. In-situ shear strengths of any cohesive soils
encountered will be determined by the use of a hand-held shear vane.

We will make every effort to compact arisings and ‘sweep’ them over each pit. However, you
should be aware that on completion of the investigation, “graves” of spoil (each about 3m long
by 1m wide) unsuitable for trafficking, will be left at each trial pit location. At this stage, no
allowance has been made for reinstatement of the hardstanding.

Lithos Consulting Limited - registered in England 07068066 i et i i
www.lithosconsulting.co. uk s g &
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This proposal has been put together without a visit to the site and it has been assumed that
access is available for a JCB-type excavator.

The desk study may highlight other potential problems with the site such as landfill gas,
quarrying, shallow mining or soil contamination. It may therefore be necessary to carry out
additional works, but we will inform you prior to undertaking any such work and provide
revised a cost estimate.

Soils Testing: This will comprise routine geotechnical soils analysis, typical of that normally
required for greenfield sites. Although no allowance has been for in-situ or laboratory CBR
testing, CBR values will be estimated from the strata descriptions and classification test
results, where appropriate (i.e. if no significant regrading or reworking of made ground is
proposed).

The site is understood to be essentially Greenfield (having only been occupied by houses since
the 1960’s), and therefore testing of potentially contaminated samples should only be required
if made ground is encountered in the exploratory holes. However, we have allowed for
analysis of topsoil to confirm its suitability for re-use.

Reporting & Timescales: In order to provide you with sufficient information to enable
assessment of abnormal costs at the earliest opportunity we will issue a concise overview
report within three days of fieldwork completion.

On completion of the desk study, fieldwork and laboratory testing a comprehensive bound,
factual and interpretative report will be issued. This will contain detailed engineering records,
laboratory test results, copies of all relevant correspondence and drawings of the site. The
report will include qualitative risk assessment with respect to both controlled waters and
human health.

The report will also provide technically feasible options for redevelopment of the site with
housing, including consideration of foundation types and treatment\removal of contamination.

Fieldwork could be commenced within two weeks of receipt of your written instruction to
proceed. Our comprehensive geoenvironmental appraisal report (1 bound hard copy, and 1
electronic PDF on CD) will be issued within 4 weeks of fieldwork completion.

Copies of the final report(s) will be issued to the relevant regulatory authorities on receipt of
written instruction from yourselves,

Invoicing: The attached proposal provides a breakdown of the costs associated with this
project. This breakdown is for information only and the proposal can be regarded as a lump
sum price of £*¥*** plus VAT. Variation will only occur in the event that a given item is not
undertaken or that substantial additional works are recommended, in which case we will inform
you immediately, provide costs for the required works, and seek your prior consent.

Our proposal allows for submission of the report to the Local Authority and NHBC, and for
submission of a single piece of subsequent correspondence with each regulator to address any
queries they may have. Any further meetings, correspondence etc, would be chargeable.

We will submit our invoice for this project with the final report.

Underground Services: Utility plans are required in order to protect operatives from the
hazards associated with striking buried services and avoid potentially substantial
disruption\repair costs. We will make every effort not to damage any services (including
review of utility plans and use of a CAT detector).

Lithos Consulting Limited - registered in England 07068066
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Most developers have copies of the necessary utility plans (including electricity, gas, water,
drainage & telecom), and it would be appreciated if you could forward these prior to the
proposed fieldworks.

In the event that you do not have the necessary plans, or they are not current (older than 3
months), Lithos will obtain them direct from each of the utility companies. However, this may
delay fieldwork by up to three weeks, and there will be an additional charge of £100 to cover
our time and utility company charges.

Terms & Conditions: This work will be undertaken in accordance with our Standard Terms
and Conditions, a copy of which are enclosed.

It is hoped the above is sufficient for your present needs. However, should you require any
further information, please contact the undersigned.

Yours sincerely

Richard Hey

Director

for and on behalf of

LITHOS CONSULTING LIMITED

enc

Lithos Consulting Limited - registered in England 07068066
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-substituted and any Orders in Council,

Terms and Conditions for the Appointment of Lithos Consuiting Limited

DEFINITIONS AND INTERPRETATION

In this Agreement, unless_the context otherwise requires,.the foflowing words and’expressions
have the following meanings:

"Agreement” shall mean these Terms (entitled "Terms and Conditions for the Appoimiment, of
Lithos Consultlng'), the Proposal, any ducument recardlng the Cllent 5 unequivocal acceptan:e of
tne Proposal and any other docuriants or parts bf other documents éxpressty referred to in Ay of
the foregoing:

“Client” shall mean the party for whom the Services are deing proviced by Lithas:

"Documents” shail mean-all documents of any kind and Includes .plans; drawings, reports,
_pragrammes, specifications, Bills of Quantities, calculations, letiers, e-mails faxes, memaranga,
‘films and. phetographs (including negatives), or any -other form of recorc prepared or prov.ded or
received by, or an behalf of Uthos, 2nd’whether in paper “farm ur stnred eedranically or on disk,

-or otherwlse;

“Lithos® shall mean Lithos Consuiting Limited whose registered office is at 45 High Street, South
Mllford, North Yorkshire, LS25 SAF.

*{ntellectual Property” includes all nghl:s 1o, and Lany Intarests in, énv patents, designs,.trade
marks, copyright, know-how, trade secrets and anv other urupne’ar\/ rights or forms of intelectual
oroperty (protectable by registratton or not) in: respect of any lechnology, cuncept, idea, daia,
programme or other software {including source and object codes), specification, plan. drawing;
schedule, minutes, correspondence, scheme, programme, design, system, process loge, mark,
style, or other matter ar thing, exlsting or concelved,. used, cevaloped or produced by any person;
“~Partles” Ehall mean the Chent and Lithos

"Project” shall méan the project described in the Propesal and-any enguiry from the Client an
which Litios has baseo s Propésal;

“Propasal” means the o‘fer document prepared by Lithos in response 1o an enguiry or_ otherwise, In

.cnnnecnon “with the propdsed provision of the Servlces

“Services* means [he werk and services relating to the Project to be pravided:by Lithos pursuant
10 the Agreemant and as set out In the Proposal and shall indude any additlons or ameandmants
tnereto ‘made in accnmam:e WIth these Terms;

“Terms™ means these terms entitied "Lithos Consulting Terms of Appointment”;

Words importing the singular anly shall also include the piural and vice versa, where the context
requires.

Words importing persons or partles shall Incluce firms, corperations'and any organisation having
legal capacity and vice versa, where the context requlires; and words. Imperting a partlcular gender
Include all gengers,

The sub-headings o the :Iauses of these Terms are for convenience anly and shall not affect the
construction of the Agreement. ' )

A reference to \eg\slatlun Inciudes that Ieglslanon ‘as from Lmeto Ume amended, re-enacted or
orders,” rules, regulations, schemes, warrants, by-laws,
directives or codes of practice issued under any such’ legislation.

in the event of conflict between the documents forming part of the Agreement, the Proposal shall
prevatl, followed by the Terms.

APPOINTMENT

The Client agrees to engage Lithos and Lithos agrees to prowide the Services in accorgance with
the provisions of the Agreement,

OBLIGATIONS OF LITHOS

Lithos shall perfarm the -Services using the reasonable - standard of sklll and carenarmaily
exercised by similar orofessianal Environmental firms in, \performing ‘similar services under similar
condlitlons,

Lithos shall use all reasonable endeavours to perform the Services In accordance with all relevant
environmental ang safety legislation.

OBLIGATIDNS QF THE CLIENT

Thruugnout the period ofjtnis Agreement the Client shall afford to Lithes or procure the affording
.ta Lithes of access to any site where access s required for the performance of the Services,

The Cllent accepts respensibillty for ensuring that Lithos is no‘lﬁed in writing of.all special site
and/or plant conditions, Including without prejudice to the generality of the foregoing, the
exlstence ‘and precse Iocation of.all u’ldergrounu services,.cables, pipes, .drains or undergrourld
buildings, constructiuns ar any hazards knawn or suspected by the Client, which the Client shall
clearly mark on the’'ground or Identfy on accurare locatlon plans supplied te’Lithos prior to the

'commencement of the Services, The Cllent shail also inform Lithas In wnting of any relevant

operating procedures Including any site safeé operating’ procedures and any cther 'regulabions
relevant 10 the carrying out of the Services. .The Client shall.incemnify Lithos agalinst all costs,
«aims, demands and.expenses arising as & result of any .non-disclosure in this respect, including
‘put not limited to Indemnfication against any action prought by the owner of<the land or
atherwise.

I the Cllent discovers any conflict, defect or ather fault in the Information or designs provided by
Lithos pursuant to the Agreemerlt he will advise L\thos In er'LIng of such defect conflict or other
fault and Lithos shall have the right to rectify the same or where nenessarv, to deslgn the solution
for rectification of any works carned out by athers pursuant-the cenflicting, . defective or In any
ather way faulty Infarmadoen or desrgns

INTELLECTUAL PROPERTY

The copyright In all Intellectual Property prepared by or on behalf of Lithds in connéckon with the
Pro]e:: for dellvery to the Cllent shall remain vested in Lithos.

The Client shall have a non-exclusie: licence ko copy and use such [ntellectua\ Property far
purposes directly related to the Pm}ect Such' licence shall enable the Cuent to £gpy . and use [he
Inteflectual Property but-solely for its’own purposes In connection with'the Preject and such’Ose
shall not indude any licence to rEpdeuce‘ any conceptual designs’6r professional opinions
contalned therein for snaf t indude dny license to amend any drawing, design “or ‘other
'Intellectual Property produced by Lithos.

Should the Cllent wish to use such Intellectual Property In connection with any othar warks or for
any nther: purpgse not directly related 1o the Project or wish th pass any Inteliectual Property ta
any third par'.‘v, it must obtaln the prior written consent of Lithos, The giving of such consent shall
.be at the discreticn of Lithds and shalt be upon such ternis as may be‘required by, Lithes. Lithos
'shall not be liable for the use by any person of such Intellectual Property for any pumose other
than that for which the same ‘were bi'epared by ar dﬁ behalf of Lithos.

DOwnership of any proposals submitted to the Cllent that are not subseguently confirred as part of
thé Services to'be provided for the Client remain with Lithos and such proposals must not be used
as the basis for any future work 'undertaken by the Cilent of 2 third party and no liability can be
accepted howsoever arising from such proposals.

In the event of the Client being in default of payment of any fees or other amounts cue, Lithos
may, suspend further. use of the licence on giving 2 days’ notice of the Intention te do so. Use of
the licence may be resumed on receipt of the outstanding amounts

TITLE

Uithos shall transfer only such title or rrghl,s In respect of the Dacuments as lt has, and if any part
Is pUrchased from a third party Lithos shall.transfer only such Litle or nghts 25 that party had and
has transferred to Lithos.

Title in the Documents shall remain with and shall not pass to the Client until the amount due
under the invnu:\e(s) {Including interest and casts).has been paid In full,

Until Litle passes, the'Cllent shall hold the Documents as ballee for Lithas and shall stare o mark
them so that they can at all times be indentified as the proper*v of Lithos,

AL any time befare title passes (save and except where payment Is net due), buk only afer prior
cunsulla’uun with the Client, Lithos may without any llatilily Lo the Client repassess and use or sell
&k or any of part of the Documents and by dolng so terminate the right of the Client to use, sell ar
othemlse deal In the Documenrs

Lithos may maintain an: action far the price of the Documents notwithstanding that wtle in.them
has not passed to the Client,

CDNFIDENTIAL]TY

Lithos undertakes not to divulge or disciose to'any third party without the written consent of the
Cilent informatlon which s deslgnated <onfidentlal by the Client or which tan reesunably he
considered to te confidentlal and arises guring the oerformance of the Services unless reuuwed [}
do 50 by lawiar necessary In the proper performance of Its duties in relation to the Fro]ect orIn
order to rake full frank and proper disclosure to 135 insurers or intended insurers, or 1o obtain
legal er accounting advice.
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Subject to the.abave, Lthos shall be permitted.to use information refated to the Seérvices It
provides in connection with the Praject for the purpases of marketing its services and in praposals
for work of.a similar type.

THIRD PARTIES

The Agreement ar ary’ part therenf or any benefit or Interest thereunder may A9l be assigned by’
the ‘Client withoDt the prior written consent of Lithos. The giving of such’ consent shall be at the
discretion of Lithos and-Lithos will only agree ta an asslgr\ment on Its terms and in return for
payment of a fee bv the Client to Lithos to cover Lithos's Iegal and other costs assodated with any
assignment.

Thé Agreemdnt shall not tonfer and shail not purpart to confer on arny third party any benefit or
any r.ght to enforce any term of this Agreernent for the purposes of the Contracts (nghts of Third
Part.es} Act 1999 cor otherwise.

Lithos will consider and may consent to any request from the Client for Lithos to enter a collateral
warranty with a third party with regard to the Services prowc-ev:l under the Agreement. The giving
nf slch’ consen’ "shall-be ‘at the d\s:ret\on of tithos and Lithos wil only enter a cotlataral warran'cy‘
of ks terms dnd in returm for payment of a fee by the Client to Lithos te cover Lithos's legal and
ather costs assoclated with any callateral wamranty,

INSURANCE

Lithos warrants to the Client that there Is in_force a policy of Professional' Indemnity insurance
tovering.its habkizies for negligence under this Agreement, with a iImit of indemnity of £5,000,000
(FIVE MILLION POUNDS) in the aggregate, This policy is annually rénewable and whilst renawal s
fiot autamatic, Lithas agrees th use reasonable endeavours to maintaln such Insurance at ail hmes
until "six years fram the. date-of the completien (or termination) of the Services under the
Agreement, pravided such insurance.is avaitable at commerclaliy reasonable rates having regard,
inter alia, to premlums required and policy terms obtainable.

If for any'period such insurance is not available at commerclally reasonable rates,. Lithos shall
ferthwith Infarm the Client anu shall obtain in respect of such period such réguced fevét of
Professmnal Innemmry lnsumnce as Is avallable and-as would be falr and reasdnable In.the
circumstances far Lithos to ébtain,

LIMITATIONS ON LIABILITY

10.1" Unless otherwise agreed 0, wrting, Lithos's llabllity under or in connection with’ the Ag{eement

whether In contram, tort, negl\gence Dreach of statutory uutv ar otherwlse (o’her than in respect
of persanal injury or death} shafl be lmated to and shall nat exceed the lesser of either flve million
poungs in the aggregate or 10 tlmes the total value of invoices Issuec to the Client for’ cunsu\tancv
work Instructed under the Agreement.

10.2 No action or proceedmgs under or in .respect of the Agreemenkt whether in' chtrac[, wor,

10.3 Whilst

negllgence, under statute or otherwise shall be commenced against Lithas after the expiry of 2
perod of six years fron the date of the completion (or teérmination) of theiServices under e
Agreement.

Lithos will scan all potentlal exploratory locations with a Cable Avaldance Tool, Uthos shalt
ot be’ liabke for any.damage to ungergriund services, cables, pipes, drains or undergrounc
bm\dmg& construct\ons and the Itke which were either not marked” an site ar for’ which accurate
pians were net provided.

10.4 Lithos shall nat, be Ixable for the cost of rechfying any defect,’ confiict ar other fault in the

k3

nformation or césigns provided by Lithos or for the cost of designing a salution for and rectfying
any suDsEquent works carried out hv others pursuant to the conflicting, defective or in any other
way faulty:Information or deslgns unfess Lithos has been advised In writing of the same by, the
Client and has been given the oppartunity to rectity the same or where fecessary, to gesign the
solution for fechfication of any subsequent works carried out by others pursuart ta the same,

PAYMENT,

11.1 Inveices 'fur services rEnnémd will be submitted for payment in accardance with the Proposal.
11.2 The oue date for p:ay'ﬁdént Is the cate cof the invalce and the final date for payment is 28 days from

the date of the Invoice.

11.3. If the Client disputes the amount included for payment in an’invoice a written notice must be

served on Lithos by the’ ‘Client nct later than 14 days before the final date for payment.-If no
NOLICE 15 given the amount due shall be the amount stated in the Invoice,

11.4 In the event of failure on the part of the Client ta pay any monles In accordance with the foregoing

12

:Jayment pmvlsrons, Lithos wiil be;, .entiied to charge Interest en»anv monies owed to, it by the
‘Cllent, such interest to be at a,rate of 8% above the base rate of a clearing bank from time to
time calculazed from the finat date for payment ta the date of a_dual payment on a compourld
pasis.

DELAY

12.1 Lithos will comply with any tmescale agreed for completion of the Services uniess delayed or

13

prevented by circumstances beyond its reasanable control and in the event’ of aay such
circumstances, ansing thhus Undertakes to camplete the Services within a reasonable period, but
wiil not be liable ta the Client for any de\ay as a result,

TERMINATION

13.1 The Agreernent may be determined by either pan:-v In the event of the other making a composition

.or arrangement with its creditors, becorning bankrupt, ar belng a company, makmg 2 proposzl for
:a voluntary arrangement for a mmpuslt:un af gebts, or has a provisional liguiclater appointed, or
has’a winding-up order made, of passes a resolution for veluntary winding-up (except for the
purpgses of a bona fide scheme of amalgamatlon ar reconslructien] or has an administrator or an
administratlve recelver appointed to.the whole or any part of iLs assets, Notice OF determination
must be glvén to the party which is insolvent by the other party.

1‘3.2 Hi for, any reason the pen"fcrmance of the Services by Lithoes |s suspended for a period in excess of

"three calendar months then Lithos shat be entitied to determine its appalntment in respect of the
Servlces by seven davs wrlt‘ten norlce to the C[lent

13.3"1f the Clrent shall fall to pay in full any sum due under the terms of the Agreement by the final

-date for payvment For that sum- and no effective natice of Intentien to withhoid payment has been
issued, Lithos may serve written nolice on the Client demanding payment within 14 days of such
notice. 'IF.the Client shali fail to compiy with such notice, Lithos shall be entitled to terminate its
employment under the ‘Agreement forthwith,

13/4 Any détermination of the appointment ‘of Lithos howsoever caused shall be without prejudice to

14

the. right “of Llthos-to requlre pavmen( for all services performed up to the date of such
determination mcludlng but nnt limited 1o payment of a fair and reascnabie proportion of any
Fgure ident\ﬂed in the Proposal or otherwise for fees'tn respect of a particular service which Lithos
has started, but not completed,

NOTICES

14.1 Any nalice’provided for in the Agreemer\t shall be In writing and shall be deemed g, e propety

given if delivered by hand or sent by Hirst class post to the address of the relevant party as may
have been notified by each party to the pther or, In the absence of notification, to the address of
Lizhés set out above or to the registered address of the Client.

14.2 Such netice shail be deemed.to have been recelved on the day of delivery if delivered by hand or

an the second worklng day after the day of postlng If sent by flrst cFass post.
ENTIRE AGREEMENT

15.1 The Agreement constitutes the complete and entire agreement between the <Cllent and Lithos with

respict to the Servités and suparsedes any prior oral and/or written warranties, terms, condltions,
tommunications and represenml:iﬂns whether express or implied and any claim against Lithes in
respect of the Servces can danly be, made In contract under the grovisions of the Agreemem “and
not otherwise under the law or tort or otherwise,

15.2" No amen—dl—»ents, modifications or vanaticn of the Agreement shall be valid unless made In writing

-and-agreed ta by both the Client and LLthos such agreement must be recorded in writing by at
least one of the Parties.

15.3° Lithes wlif not be bouna by any standard ar printed terms or condftions fumished oy the Client th

16

any of its documents unless Lithos spgecifically states in writing separatelv fram such doouments
that 1t Intengs such terms and conditions ta apply.

DISPUTES AND GOVERNING LAW

16.1 The Agreement shall'be governed by and construed in accordance with English law and the Parties

Irrevacably and unconditlonally submit to the jurlsdiction of the English Courts.

16.Z Where the Housing Grants, Construction and Regeneration Act 1996 applies, any dispute between

‘the Parties may be referred m _adyudication In accordance’ with'. The Scheme far Construction
Contracts Regulations 1998 or any amendment-or Modification therect belng In Force at'the time
“af the dispute, a5 applicable to England, Wales, Scotland and Northern |reland.
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Richard

From: Peter Rice [Peter.Rice@keepmoathomes.co.uk]
Sent: 21 June 2010 09:14

To: Richard

Cc: Stacey Chappell

Subject: RE: Larch Place, Kendray

Good Morning Richard,

Thank you for the revised quotation dated 20 June 2010 , please take this e mail as our official instruction
to carry out the works all as detailed in our initial enquiry of 4 June 2010 and your quotation.

| am awaiting instruction from Stacey Chappell as to what if any Indemnity form requires completing
before you carry out the works on site.Should Stacey not get back to me before tomorrow aftermoon , |
shall leave instruction with him to contact you as necessary.

Kind regards,

Peter

Peter Rice

Technical Manager
Keepmoat Homes Ltd
Yorkshire

Office The Waterfront, Lakeside Boulevard, Doncaster DN4 5PL
Tel 01302 347600

Fax

Web www.keepmoathomes.co.uk

2 keepmoat
e HOMES

Keepmoat Homes Ltd. Registered in England No. 2207338
Registered Office: The Waterfront, Lakeside Boulevard, Doncaster DN4 5PL.

Keepmoat Group highly commended for Customer Excellence in 2007 National Business Awards.

From: Richard [mailto:Richard@lithosconsulting.co.uk]

Sent: 20 June 2010 22:45

To: Peter Rice

Subject: Larch Place, Kendray

Peter,

Revised proposal attached; hope this meets with your satisfaction.

As discussed on Friday we will deal with the NHBC on Woodcock Street and the NHBC on

13/08/2010



http://www.keepmoathomes.co.uk

APPENDIX D
HISTORICAL OS PLANS



LITHOS
CONSULTING

Yorkshire
Published 1854 - 1855
Source map scale - 1:10,560

The historical maps shown were reproduced from maps predominantly held
al the scale adopled for England, Wales and Scolland in the 1840's, In 1854
the 1.2 500 scale was adopled for mapping urban areas; these maps were
used to update the 1:10,560 maps. The published dale given therefors s
often soma years later than the surveyed date. Before 1938, all OS maps
were based on the Cassini Projection, with independent surveys of a single
county or group of counties, giving rise to significant inaccuracies in oullying
areas. In the lale 1940's, a Provisional Edition was produced, which updated
the 1.10,580 mapping from a number of sources. The maps appear
unfinished - with all miltary camps and other strategic sites remaved. Theses.
maps were initially overprintad with the National Grid. In 1970, the first
110,000 maps wera produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every
10 years or 50 for urban areas

Map Name(s) and Date(s)

1

Historical Map - Slice A
- \ N

Order Details
Order Number: 31665317_1_1
Customer Ref: PO5194/1175/RJH
National Grid Reference: 436020, 404940
Slice: A
Site Area (Ha): 1.13
Search Buffer (m): 1000

Site Details

. ! \ i : | P ' 1 Larch Place, Kendray, BARNSLEY, South Yorkshire, $70
=N | e e e o : \ . DG
i .‘:T—q‘ -"Ii. ol Y s v e - E
- -\ .- o
] ‘»vmggﬁ‘ Linfs.

Wglandmark =

Web WW BTtk Co Uk

Tancui T (o L med FR0. R Highis
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LITHOS
CONSULTING

Yorkshire
Published 1938

Source map scale - 1:10,560

The historical maps shown ware reproduced from maps predominandly held
at the scale adopted for England, Wales and Scotiand in the 1840°s. In 1854
the 1:2,500 scale was adopled for mapping urban areas; these maps were
used lo update the 1:10,560 maps. The published date given therefore is
often some years later than the surveyed date. Bafore 1938, all OS maps
were based on the Cassini Projection, with Independent surveys of a single
county or group of counties. gving nse to significant inaccuracies in outlying
arags. In the late 1940°s, a Provisional Edition was produced, which updated
the 1:10,560 mapping from a number of sources. The maps appear
unfinishad - with all miitary camps and other strategic sites removed. These
maps were Inilially overprinled with the National Grid, In 1970, the first
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every
10 years or so for urban areas

Map Name(s) and Date(s)

ZMNL 1 amNw i
i 1638 \ w2

110560 | 10560
| 1
vl =]
' zmBE 1 zmsw ‘
< B 1938

o 1 19560 1
] 1

Historical Map - Slice A

Order Details

Order Number: 31665317_1_1
Customer Ref: PO5184/1175/RJH
National Grid Reference; 436020, 404940
Slice: A

Site Area (Ha): 113

Search Buffer (m): 1000

Site Details

1 Larch Place, Kendray, BARNSLEY, South Yorkshire, S70
3DG
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LITHOS

CONSULTING

Ordnance Survey Plan
Published 1965 - 1966
Source map scale - 1:10,000

The hislorical maps shown were reproduced from maps predominantly held
al the scale adopted for England, Wales and Scotland in the 1840's, In 1854
the 1:2 500 scale was adopled for mapping urban arsas, these maps were
used o update the 1.10,560 maps. The published date given therefore is
often some years |ater than the surveyed dale. Before 1938, all OS maps
were based on the Cassini Projection, with independent surveys of a singlé
county or group of counties, giving rise lo significant inaccuracies in outlying
areas. In the late 1940°s, a Provisional Edition was produced, which updated
the 1:10,560 mapping from a number of sources. The maps appear
urtfictisiiad - with all military camps and other stralegic siles removed. These
maps ware inltially overprinted with the National Grid. In 1870, the first
1:10,000 maps were produced using the Transverse Mercalor Projection. The
revision process conlinued until recantly, with new editions appearnng every
10 years or so for urban areas.

Map Name(s) and Date(s)
! sEaoNw | SE3ONE !
1966 | 1068 i
110560 110560
] 1
e
I stsosw VEEsosE !
. 1968 | 1986 |
110560 110960
| | 1

Historical Map - Siice A

- \ N
)

\ <S8
Order Details
Order Number: 31665317_1_1
Customer Ref: PO5194/1175/RJH
National Grid Reference: 436020, 404940
Slice: A
Site Area (Ha): 113
Search Buffer (m): 1000

Site Details
1 Larch Place, Kendray, BARNSLEY, South Yorkshire, S70
IDG
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LITHOS

CONSULTING

Ordnance Survey Plan
Published 1980 - 1984
Source map scale - 1:10,000

The historical maps shown were from maps pr ly held
at the scale adopled for England, Wales and Scotiand in the 1840's. |n 1854
the 1:2,500 scalé was adapted for mapping urban areas, these maps were
used to update the 1:10 580 maps. The published date given therefore |s
often some years later than the surveyed date. Befors 1838, all OS maps
were based on the Cassini Projection, with indepandent survays of a single
county or group of counties, giving rise to significant inaccuracies In outlying
areas, In the lale 1940's, a Provisional Edition was produced, which updated
the 1:10.560 mapping from s number of sources. The maps appear
unfinished - with all military camps and other strategic sites removed. These
maps were initially overprinted with the National Grid. In 1870, the first
1:10.000 maps were produced using the Transverse Marcalar Projection. Tha
ravision process continued until recently, with new editions appearing every
10 years or 50 for urban areas

Map Name(s) and Date(s)

! sE3oNw | 3E3onE !

, 1983 ) B4,
taane 1hans
] ]
= = = i
Vpksose !
1980 ]
110008

Historical Map - Slice A

- \ N
-alg--
Order Details
Order Number: 31665317 _1_1
Customer Ref: PO5194/1175/RJH
National Grid Reference: 436020, 404940
Slice: A
Site Area (Ha): 133
Search Buffer (m): 1000
Site Details

1 Larch Place, Kendray, BARNSLEY, South Yorkshire, S70
306G
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LITHOS

CONSULTING

10k Raster Mapping
Published 2010
Source map scale - 1:10,000

The historical maps shown were produced from the Ordnance Survey's
1:10,000 colour raster mapping. These maps are derived from Landplan
which raplaced the oid 1:10,000 maps originally published in 1870 The data
Is highly detalled showing buildings, fances and fieid boundaries as well as all
roads, tracks and paths. Road names are also included together with the
relevant road number and i . Boundary P

includes county, unitary suthority, district, civil parish and constituency.

Map Name(s) and Date(s)

! sEaoNw | SEsoNE !
. 2mp ¢ 2010 "
V10000 110,000

' 1
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| 2no 1 200 I
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T \ N
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Order Details
Order Number: 31665317_1_1
Customer Ref: PO5194/1175/RJH
National Grid Reference: 436020, 404940
Slice: A
Site Area (Ha): 1.13
Search Buffer (m). 1000
Site Details

1 Larch Place, Kendray, BARNSLEY, South Yorkshire, S70
DG
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LITHOS

CONSULTING

Yorkshire
Published 1892
Source map scale - 1:2,500

The historical maps shown were reproduced from maps predominantly held
at the scale adopled for England, Wales and Scolland in the 1840's. In 1854
the 1:2,500 scale was adopted for mapping Urban areas and by 1896 it
covered the whole of what were considered lo be the cultivated parts of Great

Britain. The published date gven balaw is aflen soma years laler than the
surveyed date. Before 1938, all OS maps were based on the Cassini
Projection, with independent surveys of a single county or group of counlies,
giving rise ta significant inaccurecies in outlying areas

Map Name(s) and Date(s)

TR e |
Historical Map - Segment A13

Order Details

Order Number: 31665317_1_1
Customer Ref: PO5194/1175/RJH
National Grid Reference: 436020, 404940
Slice: A

Site Area (Ha): 113

Search Buffer (m): 100

Site Details
;rl)_amh Place, Kendray, BARNSLEY, South Yorkshire, S70
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LITHOS

CONSULTING

Ordnance Survey Plan ‘
*]"| Published 1960 - 1973 j
Source map scale - 1:1,250

The historical maps shown were rap from maps pi ty heid
o S al the scaie adopled fof England, Wales and Scotiand in the 1840°s. In 1854

ol

= = 1 : 3 a2 the 1:2 500 scale was adopted for mapping urban areas and by 1896 it
‘-C—r; FrYEI O "“?‘h S A coversd the whole of what were considered lo be the cultivated parts of Great
| | WAL KR Britain. The published date given balow is ofien some years later than the
mily ,‘\_ o0 -R surveyed date. Before 1938, all OS maps were based on the Cassini
| i | ?D', o \.r", Projection, with independent surveys of a single county or graup of counties,

| ' oy TS o giving risa to signfficant inaccuracies in outlying areas.

Map Name(s) and Date(s)
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Order Details
Order Number: 31665317_1_1
Customer Ref. PO5194/1175/RJH
National Grid Reference: 436020, 404940
Slice: A

Site Area (Ha): 1.43

Search Buffer (m): 100

Site Details
1 Larch Place, Kendray, BARNSLEY, South Yorkshire, S70
3DG
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LITHOS
CONSULTING

\ Ordnance Survey Plan
7 {'L'.% | Published 1961 - 1962

o8 Source map scale -1:2,500

The histoncal maps shown wara from maps pred y held

at the scale adopted for England, Wales and Scotiand in the 1840’s. In 1854
the 1:2,500 scale was adopled for mapping urban areas and by 1896 it
coverad the whola of whal wera considered 1o be the cultivated parts of Great
Britain. The published date given below is often some years later than the
surveyed date. Before 1938, all OS maps were based on the Cassin|
Projection, with independent surveys of a single county o group of counties,
giving rise to significant inaccuracies in oullying areas.

Map Name(s) and Date(s)

2

- ) we o

Historical Map - Segment A13

Order Details

Order Number: 31685317_1_1

Customer Ref: PO5194/1175/RJH

National Grid Reference: 436020, 404940

Slice: A

Site Area (Ha): 113

Search Buffer (m): 100

Site Details

1 Lél'ch Place, Kendray, BARNSLEY, South Yorkshire, S70
3D

’ Tel U844 44 0952
‘ an mar Fax (44 Bad G951
. Wb WIW arviroChenk ©o Uk
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Large-Scale National Grid Data
Published 1993
Source map scale - 1:1,250

‘Large Scale National Grid Data’ superseded SIM cards (Ordnance Survey's
‘Survey of information on Microfiim’) In 1992, and continued to be produced
until 1988 These maps were the fore-runnaers of digital mapping and so
provide detalled information on houses and roads, but lend 1o show less
topographic features such as vegetation. These maps were produced at both
1:2,600 and 1:1,250 scales

Map Name(s) and Date(s)
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Historical Map - Segment A13
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Order Details

Order Number: 31665317_1_1

Customer Ref: PO5194/1175/RJH

National Grid Reference: 436020, 404940

Slice: A

Site Area (Ha): 1.13

Search Buffer (m): 100

Site Details
1 Larch Place, Kendray, BARNSLEY, South Yorkshire, S70
3DG

p oty www anvrocheck oo uk
T =

- !
Cloowr 07 JF W03 L NIMEN ADIMEen 70D |

TP = e ., ) P Ooak s s
SERPR o= oy N T T | Wglandmark' = o

A Landmark Information Group Service v40.0 24-Jun-2010 Page 100of 10




APPENDIX E
SEARCH RESPONSES
From Date Content
Landmark 24™ June 2010 | Enviracheck Report

The Coal Authority

29% June 2010

Mining Report

Environment Agency

16" July 2010

Environmental search data.

Barnsley Metropofitan Borough Council

19" nily 2010

Environmental search data




Our Ref: RF1/2010/14485
Your Ref: 1175
Dear Richard
RE: Larch Place, Kendray
Thank you for your enquiry dated 25th June 2010.
Waste Regulation

There are no areas of landfilling (closed or operational) within 250m radius of the site. Please see the
attached map showing this.

Water Resources and Quality

There are no surface water courses with 250m radius of the site.

We have no records of any pollution incidents within 250m of the site.
Authorisation/Licensing (Water Resources)

There are no Abstarction Licences within 250m radius of the site.

There are no discharge consents within 250m radius of the site.

Please see the attached map showing this.

Groundwater

There are no groundwater source protection zones within the vicinity of this site.
There are no major, minor and non-aquifers within the vicinity of this site.
Flood Defence/Conservation, Ecology and Recreation

There are no main rivers is the vicity of this site so therefore there are no flood defence in place.




There are no records of protected species within the vicinity of the site.

This information is provided subject to the attached notice which you should read.
If you require any further help, please do not hesitate to contact me.

Yours sincerely,

Stacey Riley
External Relations Officer (Yorkshire Area)

Tel: 0113 395 4506 (Internal 7 28 4506)
Email: neyorkshire@environment-agency.gov.uk

Environment Agency
Phoenix House
Global Avenue
Leeds LS118PG

Part of the Environment Agency's Yorkshire and North East Region

Information in this message may be confidential and may ke
by mistake, please noti

the sender immediately, delete else.

We have checked this email and its attachments for viruses, But you should still check any attachment before
opening it.

We may have to make this message and any
Data Prot ¢
address may also be acc

o under the Freedom of Information Act,

t to or from any Environment Agency

for business purpeoses.

If we have sent you information and you wish to use it please read our terms and conditieons which you can get by

calling us on 0B708 506 50€6. Find out more apcut the Environment Agency at WwWw.e Lroamer igency.gov.uk

e received this message



mailto:ire@environment-agency.gov.uk
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The Coal
Authority

Issued by:-
The Coal Authority, Mining Reports Office, 200 Lichfield Lane, Berry Hill, Mansfield, Nottinghamshire NG18 4RG
ON-Line Service: www.groundstability.com - Phone: 0845 762 6848 - DX 716176 MANSFIELD 5§

Person dealing with this matter: ‘ Darren Moody
CUSTOMER SERV|CES Qur reference; 00028255-10
LANDMARK INFORMATION GROUP LIMITED, Your reference: 31665317
ABBEY COURT UNIT 5/7, Electronic Ref: EME_00014059190007_005
EAGLE WAY, RRUID: 005.000140559130007
SOWTON INDUSTRIAL ESTATE, Dste of your enguiry: 26 Jure 2010
EXETER' Date we.received your enguiry: 24 June 2010
E)E(g?&'f Date of issue: 29 June 2010

} Thls report is for the property described in the address beiow and the attached plan.

Coal and Brine Report
Site At, Larch Place, Kendray, Barnsley, South Yorkshire

This report is based on and limited to the records held by, the. Coal Authority, and the Cheshire Brine
Subsidence Compensation Board's records, at the time we answer the search.

Coal mining Yes

Bring Compensation District Na
Information from the Coal Authority
Underground Coal Mining

Past

The property is in the likely.zone of influence from workings in 7 seams of coal at 260m to 560m
depth, and last worked in 1974..

Any ground movement from these coal workings should have stopped by now.

Present
The property is not in the likely zone of influence of any present underground coal workings.

Future

The property is.not in an area for which the Coal Authority is determining whether to grant a licence to
remove coal using underground methods.

The propefty is not in an area for which a licence has been-granted to remove coal using underground
methods.

All rights reserved. You must not reproduce, store or transmit any, part of this document unless you have our written permssian.
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The property is not'in an area that is likely to be affected at the surface from'any planned future
workings.

However reserves of coal exist in the local area which could. be worked at some time in the future.

No natice of the risk of the land being affected by subsidence has been given under section 46 of the
Coal Mining Subsidence Act 1991.

Mine entries
There are no known coal mine entries within, or within 20 metres of, the boundary of the property.
Coal-mining geology

The Authority is not aware of any evidence of damage arising.due to geological faults or other lines of
weakness that have been affected by coal mining.

Opencast Coal Mining

Past

The property is not.within the boundary of.an opencast site from which coal has been removed by
opencast methods.

Present

The property does not lie within 200 metres of the boundary of an opencast site from which coal is’
being removed by opencast.methods.

Future

The property is not within 800 metres of the boundary of an opencast site for which the Coal Authority
is determining whether to grant a iicence to remove coal by opencast methods.

The property is not within 800 metres of the boundary of an openicast site for which a licence to remove
coal by opencast methods has been granted.
Coal-mining subsidence.

The Coal Authority has not received a damage notice or claim forthe property since 1 January 1984.
There is.no current Stap Notice delaying the start of remedial works or repairs ta the property.

The-Authority is not-aware of any request having been made to carry out preventive works before coal
is worked under section 33 of the Coal Mining Subsidence Act 1991.

Mine gas

There is no record of a mine gas emission requiring action by the Coal Authority within the boundary of
the property.

Hazards related to coal mining

The property has not been subject to remedial works, by or on behalf of the Authority, under its’
Emergency Surface Hazard Call Out procedures.

Withdrawal of Support
The property is not'in an area for which a notice of entitlement to withdraw support has been published.

The property is not in an.area for which a notice has been given under-section 41 of the Coal Industry
Act 1994, revoking the entitlement to withdraw support.
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Working Facilities Orders

The property is not in an area for which an Order has been made under the provisions of the Mines
{Working Facilities and Support) Acts 1923 and 1966 or any statutory modification or amendment
thereof.

Payments to Owners of Former Copyhold Land

The property is not.in an area for which a relevant notice has been published under the Coal Industry
Act 1975/Coal Industry Act 1994.

information from the Cheshire Brine Subsidence Compensation Board
The property lies outside the Cheshire Brine Compensation District,
Additional remarks

This report is prepared in accordance with the Law Society's Guidance Notes 2006, the User Guide
2008 and the Coal Authority and Cheshire Brine Board's Terms and Conditions 2006. The report is
compliant with Home Information Pack requirements.

The Coal Authority owns the copyright in this report. The information we have used to write this report
is protected by our database right: All rights are reserved.and unauthorised use is prohibited. if we
provide a report for you, this does not mean that copyright and any other rights will pass to you.
However, you can use the report for your own purposes.

© The Coal Authanity
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S BARNSLEY

Metropolitan Borough Council

Regulatory Services
Assistant Director: Ken Eastwood, BSc {Hons), MCIEH
PO Box 602, Barnsley S70 9FB

My Ref: JSC231500

Mr Richard Hey :
Lithos Consulting Ltd Your Ref 1175
45 High Street Enquiries to: regulatoryservices@bamsley.qo
fge“g‘ Milford Dial Direct: (01226) 772456

s .
LS25 5AF Fax: (01226) 775699

Date: 19 July 2010

Dear Sir
Re: Larch Place, Kendray

Further to your e-mail requesting information in respect of the above site, | can now supply you
with the information we hold regarding this site.

Closed Landfill Sites
There is one closed landfill within 250m of the above site, the details of which are listed below;

Reference — 78

Address - Highfield Farm, Knowle Road, Barnsley

Planning Application — B/79/0658/BA

Site Operator - RJ Norman

Landfill Material — Excavation and Spoil Material

Date Commenced - Jan 1981

Final End Use — Domestic Curtilage

Distance and Direction - 240m, South West

This landfill has been classified as Category 4, meaning the Waste Disposal Site Licence
indicates the site has been licensed to accept material that would not be expected to give rise to
landfill gas in substantial quantities.

Contaminated Land

Under the provisions of the Environmental Protection Act 1990, we have a duty to inspect the
borough for contaminated land. As part of this work, records of potential sources of
contamination have been compiled through the use of historical Ordnance Survey maps and
local knowledge

In respect of the above site, the information that we have collated has shown that there is no
previous contaminative uses, and as such we are not planning to inspect the above site under
Part 2A of the Environmental Protection Act 1990.

LAIPPC Authorised Processes
There are no LAIPPC Authorised Processes operating on, or within 250m of, the above site.

Nuisance Complaints
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We have no records on our system of any-compiaints regarding the above site over the last
three year period.

Reported incidonts

We have no records of any poliution incidents relating to this site. However, | recommend you
contact the Environment Agency in respect of this matter, as they receive more reports on this
matter.

This information is submitted as being the position to-date and other information may be
available in records not held by this Authority at the present time. The Borough Councit cannot,
therefore accept liability or be prejudiced by the views expressed.

Should you wish to discuss this correspondence further, please don'’t hesitate to contact me;

Yours faithfully

John Scott
Contaminated Land Oﬂ‘cer
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APPENDIX F
EXPLORATORY RECORDS

| Appendix F TP1 to TP15




TRIAL PIT LOG LITHOS
CONSULTING

CLIENT Keepmoat Homes Ltd
SITE Larch Place, Kendray TP1
DATE 21/07/2010 Co-ords Sheet 1 of 1
Ground Level Scale 1:25
sample
depth in-situ test depth level ground
no & description legend
(m) (m) {m) water
type
} MADE GROUND: Brown slightly sandy slightly gravelly clay.
| ( Gravel is angular to subrounded fine to coarse of mixed i
| lithologies including brick,
[ ‘ (COHESIVE MADE GROUND)
| Between 0.2m and 0.4m depth in south face, angular tabular
\ fine to coarse gravel of burnt shale with occasional bricks. 0.40
Orange-brown clayey very sandy angular to subangular fine
to coarse GRAVEL of sandstone.
r (COMPLETELY WEATHERED SANDSTONE)
1D 0.90
1.90
Orange-brown medium to coarse grained SANDSTONE.
Recovered as slightly sandy gravelly angular cobbles. g
F + (WEATHERED SANDSTONE) 2.10 e
", Slow to excavate below 1.9m depth, unable to excavate ;
| below 2.1m depth.
End of trial pit at 2.10 m
[
Remarks
1. Prior to excavation a Cable Avoidance Tool survey was carried out.
2. The sides of the trial pit remained stable during excavation.
3. Groundwater was not apparent during excavation.
4, On completion the trial pit was backfilled with materials arising.
Equipment/Methods Logged by JoB FIGURE
JCB 3CX with 0.6m wide toothed bucket. ASw 1175




TRIAL PIT LOG

LITHOS

CONSULTING

CLIENT Keepmoat Homes Ltd
SITE Larch Place, Kendray TP2
DATE 21/07/2010 Co-ords Sheet 1 of 1
Ground Level Scale 1:25
sample |
‘ depth in=situ test depth level ground
no & | description legend
(m) (m) (m) water
type
| MADE GROUND: Brown sandy slightly gravelly clay with ‘;u\‘«;nﬁ
i | occasional bricks, timber and paving slabs. Gravel is angular KIS
| | to subrounded fine to coarse of mixed lithologies including
brick.
(COHESIVE MADE GROUND)
‘ ' w - — - 0.50
! | Orange-brown clayey fine to coarse SAND and angular to
[ subangular fine to coarse GRAVEL of sandstone.
1D 0.70 (COMPLETELY WEATHERED SANDSTONE)
|
| |
— S 1.30
Orange-brown medium to coarse grained SANDSTONE.
Recovered as slightly sandy angular fine to coarse gravel with
occasional angular cobbles.
(WEATHERED SANDSTONE)
Unablg to excavate below I.Sm depth: ) P
End of trial pit at 1.B0 m ’
i
Remarks
1. Prior to excavation a Cable Avoidance Tool survey was carried out,
2. The sides of the trial pit remained stable during excavation.
3. Groundwater was not apparent during excavation.
4. On completion the trial pit was backfilled with materials arising.
Equipment/Methods Logged by JOB FIGURE
JCB 3CX with 0.6m wide toothed bucket. ASw 1175




TRIAL PIT LOG

LITHOS

CONSULTING

CLIENT Keepmoat Homes Ltd
SITE Larch Place, Kendray TP 3
DATE 21/07/2010 Co-ords Sheet 1 of 1
Ground Level Scale 1:25
sample
depth in-situ test depth level ground
no & descriprion legend
(m) {m) (m) water
type
MADE GROUND: Brown slightly sandy gravelly clay. Gravel
i is angular to subrounded fine to coarse of mixed lithologies 1
1D 0.20 - including brick and concrete.
2] (COHESIVE MADE GROUND)
|
At 0.4m depth, 1no. uPVC window frame. 865
Orange-brown sandy gravelly angular COBBLES of sandstone
with rare angular boulders (<0.5m diameter) of sandstone.
Gravel is angular to subangular fine to coarse of sandstone.
= (COMPLETELY WEATHERED SANDSTONE)
- - 2.20 !
Orange-brown medium to coarse grained SANDSTONE.
Recovered as slightly sandy slightly gravelly angular cobbles :
I with occasional boulders (<0.5m diameter).
L (WEATHERED SANDSTONE)
Unable to excavate below 2.6m depth. _
| End of trial pit at 2.60 m =l
Remarks
1. Prior to excavation a Cable Avoidance Tool survey was carried out.
2. The sides of the trial pit remained stable during excavation.
3. Groundwater was not apparent during excavation.
4, On completion the trial pit was backfilled with materials arising.
Equipment/Methods Logged by JOB FIGURE
JCB 3CX with 0.6m wide toothed bucket. ASw 1175




. CLIENT Keepmoat Homes Ltd
SITE Larch Place, Kendray TP4
. DATE 21/07/2010 Co-ords Sheet 1 of 1
Ground Level Scale 1:25
. sample [
depth in-situ test ‘ depth level ground
no & description legend
(m) (m) (m) water
type
MADE GROUND: Brown slightly sandy slightly gravelly clay
| with occasional bricks. Gravel is angular to subrounded fine i
I to coarse of mixed lithologies including brick. .
| (COHESIVE MADE GROUND)
. 1D o4y
2] [ _
0.60
L Orange-brown slightly clayey sandy angular to subangular
fine to coarse GRAVEL of sandstone with occasional angular j
r caobbles.
(COMPLETELY WEATHERED SANDSTONE)
1L — 1.00 — PR
Orange-brown very sandy angular to subangular fine to R
coarse GRAVEL of sandstone with rare angular cobbles. ey
| (COMPLETELY WEATHERED SANDSTONE) = o
I Below 1m depth, some overbreak in sides of trial pit during | ' "
i excavation o
— 2030/ Pl
Orange-brown medium to coarse grained SANDSTONE. SREEREE
. [ Recovered as sandy gravelly angular cobbles.
(WEATHERED SANDSTONE) 7
r s e e ] 2.70 e
. L End of trial pit at 2.70 m
. Remarks
1. Prior to excavation a Cable Avoidance Tool survey was carried out.
2. The sides of the trial pit remained stable during excavation.
3. Groundwater was not apparent during excavation.
. 4. On completion the trial pit was backfilled with materials arising.
Equipment/Methods Logged by JOB FIGURE
. JCB 3CX with 0.6m wide toothed bucket. ASw 1175




TRIAL PIT LOG

LITHOS

CONSULTING

CLIENT Keepmoat Homes Ltd
SITE Larch Place, Kendray TP5
DATE 21/07/2010 Co-ords Sheet 1 of 1
Ground Level Scale 1:25
sample ‘
depth in-situ test depth level ground
no & descriptian legend
e ‘ my | (m)  water
type l
[ |  MADE GROUND: Brown slightly sandy slightly gravelly clay.
Gravel is angular to subrounded fine to coarse of mixed
10 0.20 F lithologies including brick and concrete.
21 (COHESIVE MADE GROUND)
i 0.40
| Orange-brown medium to coarse grained SANDSTONE.
Recovered as sandy gravelly angular cobbles with occasional
angular boulders (<0.5m diameter).
{ (WEATHERED SANDSTONE)
Below 0.4m depth, some overbreak in sides of trial pit during
i excavation
| _ _ Unable to excavate below 1.3m depth. _ Mgy e
End of trial pit at 1.30 m :
I I
I
S
|
Remarks
1. Prior to excavation a Cable Avoidance Tool survey was carried out.
2, The sides of the trial pit remained stable during excavation.
3. Groundwater was not apparent during excavation.
4. On completion the trial pit was backfilled with materials arising.
Equipment/Methods Logged by JOB FIGURE
JCB 3CX with 0.6m wide toothed bucket. ASw 1175




TRIAL PIT LOG

LITHOS

CONSULTING

CLIENT Keepmoat Homes Ltd
SITE Larch Place, Kendray TP6
DATE 21/07/2010 Co-ords Sheet 1 of 1
Ground Level Scale 1:25
sample |
depth in-situ test depth level ground
no & description legend
(m) {m) (m) water
type
MADE GROUND: Grey-brown slightly sandy slightly gravelly
clay. Gravel is angular to subrounded fine to coarse of i
r mixed lithologies including brick and concrete.
_ (COHESIVE MADE GROUND) ' 0.30
Orange-brown medium to coarse grained SANDSTONE,
i Recovered as sandy very gravelly angular cobbles with
occasional angular boulders (<0.5m diameter).
(WEATHERED SANDSTONE)
5 Below 0.3m depth, some overbreak in sides of trial pit during 1
L excavation
1D 1.00 i 1
I ~_ Unable to excavate below 2.5m depth. T p— 3
End of trial pit at 2.50 m '
Remarks
1. Prior to excavation a Cable Avoidance Tool survey was carried out.
2, The sides of the trial pit remained stable during excavation,
3. Groundwater was not apparent during excavation.
4. On completion the trial pit was backfilled with materials arising.
Equipment/Methods Logged by joB FIGURE
JCB 3CX with 0.6m wide toothed bucket. ASw 1175




TRIAL PIT LOG

LITHOS

CONSULTING

CLIENT Keepmoat Homes Ltd
SITE Larch Place, Kendray TP7
DATE 21/07/2010 Sheet 1 of 1
Ground Level Scale 1:25
sample
depth in-situ test depth level ground
no & description legend
{m) (m) {m) water
type |
‘ MADE GROUND: Brown slightly sandy clay.
\ | (COHESIVE MADE GROUND)
iD 0.20 =
2] 0.30
Orange-brown medium to coarse grained SANDSTONE. ‘
Recovered as sandy angular fine to coarse gravel with
occasional angular cabbles. i
(WEATHERED SANDSTONE)
Below 0.5m depth, some overbreak in sides of trial pit during
excavation |
| ]
|
b
i Unable to excavate below 1.9m depth. -
End of trial pit at 1.90 m .
|
| I s
| |
Remarks
1. Prior to excavation a Cable Avoidance Tool survey was carried out.
2. The sides of the trial pit remained stable during excavation.
3. Groundwater was not apparent during excavation,
4. On completion the trial pit was backfilled with materials arising.
Equipment/Methods Logged by JjoB FIGURE
JCB 3CX with 0.6m wide toothed bucket, ASw 1175




TRIAL PIT LOG

LIT

HOS

CONSULTING

CLIENT Keepmoat Homes Ltd
SITE Larch Place, Kendray TP8
DATE 21/07/2010 Co-ords Sheet 1 of 1
Ground Level Scale 1:25
sample
depth in-situ test depth level ground
no & description legend
{m) (m) {m) water
type l P32
MADE GROUND: Brown slightly sandy slightly gravelly clay. {
Gravel is angular to subrounded fine to coarse of mixed -%“g,\(
lithologies. 0.20 A
(COHESIVE MADE GROUND)
i Orange-brown slightly clayey very sandy angular to
L subangular fine to coarse GRAVEL of sandstone with
| occasional angular cobbles.
(COMPLETELY WEATHERED SANDSTONE)
I From 0.2m to 0.4m depth, concrete slab of 1m x 1.5m x
0.2m.
|
[
1D 1.00
i I
1.70
Orange-brown medium to coarse grained SANDSTONE.
| i Recovered as sandy angular fine to coarse gravel with rare
[ angular cobbles.
. (WEATHERED SANDSTONE) 2.00 —
Unable to excavate below 2.0m depth.
End of trial pit at 2.00 m
8
\
Remarks
1. Prior to excavation a Cable Avoidance Tool survey was carried out.
2. The sides of the trial pit remained stable during excavation.
3. Groundwater was not apparent during excavation.
4. On completion the trial pit was backfilled with materials arising.
Equipment/Methods Logged by o FIGURE
JCB 3CX with 0.6m wide toothed bucket. ASw 1175




TRIAL PIT LOG

LITHOS

CONSULTING

CLIENT Keepmoat Homes Ltd
SITE Larch Place, Kendray TP9
DATE 21/07/2010 Co-ords Sheet 1 of 1
Ground Level Scale 1:25
sample
depth in-situ test depth level ground
no & description legend
{m) (m) (m) water
type A
MADE GROUND: Brown gravelly clay. Gravel is angular to R
i subrounded fine to coarse of mixed lithologies including brick i }QM,
- and concrete. ~“-,,_\::;>-,’<
{COHESIVE MADE GROUND) 0:30 SRR
Orange-brown medium to coarse grained SANDSTONE, i
I Recovered as very sandy very gravelly angular cobbles with
occasional angular boulders (<0.5m diameter).
10 | 060 (WEATHERED SANDSTONE)
- Below 0.3m depth, some overbreak in sides of trial pit during <
| excavation
[ Y
i L Unable to excavate below 1.8m depth. S5
End of trial pit at 1.80 m .
|
|
|
| =
| 3
Remarks
1. Prior to excavation a Cable Avoidance Tool survey was carried out.
2. The sides of the trial pit remained stable during excavation.
3. Groundwater was not apparent during excavation.
4. On completion the trial pit was backfilled with materials arising.
Equipment/Methods Logged by JoB FIGURE
JCB 3CX with 0.6m wide toothed bucket. ASw 1175




TRIAL PIT LOG

LITHOS

CONSULTING

CLIENT Keepmoat Homes Ltd
SITE Larch Place, Kendray TP 1 0
DATE 21/07/2010 Co-ords Sheet 1 of 1
Ground Level Scale 1:25
sample
depth in-situ test depth level ground
no & description legend
(m) (m) (m) water
type
MADE GROUND: Brown gravelly clay. Gravel is angular to
subrounded fine to coarse of mixed lithologies. Rare gravel i
size fragments of glass. i
1D 0.30 (COHESIVE MADE GROUND)
2l 0.40
MADE GROUND: Brown slightly sandy clay. ’
(RELICT SUBSOQIL)
. - — 0.70 -
Orange-brown medium to coarse grained SANDSTONE.
i Recovered as very sandy very gravelly angular cobbles.
(WEATHERED SANDSTONE)
L, Below 0.7m depth, some overbreak in sides of trial pit during il
excavation
I | _Unable to excavate below 1.6m depth. o | o
End of trial pit at 1.60 m ’
Remarks
1. Prior to excavation a Cable Avoidance Tool survey was carried out,
2. The sides of the trial pit remained stable during excavation.
3. Groundwater was not apparent during excavation.
4. On completion the trial pit was backfilled with materials arising,
Equipment/Methods Logged by joB FIGURE
JCB 3CX with 0.6m wide toothed bucket. ASw 1175




TRIAL PIT LOG

LITHOS

CONSULTING

CLIENT Keepmoat Homes Ltd
SITE Larch Place, Kendray TP 1 1
DATE 21/07/2010 Co-ords Sheet 1 of 1
Ground Level Scale 1:25
sample
depth in-situ test depth level ground
no & description legend
(m) (m) (m) water
type
MADE GROUND: Brown gravelly clay. Gravel is angular to
i subrounded fine to coarse of mixed lithologies including brick il
and concrete. Occasional pockets of angular tabular fine to +
1D 0.30 coarse gravel of bumnt shale.
(COHESIVE MADE GROUND) 5
Orange-brown very sandy angular to subangular fine to If
coarse GRAVEL of sandstone with occasional angular cobbles.
(COMPLETELY WEATHERED SANDSTONE)
2D 0.80 =
: ; 2,60 —
Orange-brown medium to coarse grained SANDSTONE.
Recovered as sandy gravelly angular cobbles with occasional iR IO, /01> 5
angular boulders (<0.5m diameter).
s (WEATHERED SANDSTONE) 4
Unable to excavate below 2.4m depth. e GRS
| End of trial pit at 2.40 m ' |
Remarks
1. Prior to excavation a Cable Avoidance Tool survey was carried out.
2. The sides of the trial pit remained stable during excavation, with complete collapse of south
face on completion of excavation.
3. Groundwater was not apparent during excavation.
4, On completion the trial pit was backfilled with materials arising.
Equipment/Methods Logged by JoB FIGURE
JCB 3CX with 0.6m wide toothed bucket. ASw 1175




LITHOS

TRIAL PIT LOG
CONSULTING

CLIENT Keepmoat Homes Ltd
SITE Larch Place, Kendray TP 1 2
DATE 21/07/2010 Co-ords Sheet 1 of 1
Ground Level Scale 1:25
sample
depth in-situ test depth level ground
no & description legend
(m) (m) (m) water
type
MADE GROUND: Comprising bricks, plastic, metal and timber
in a sandy clay matrix. N
B {BACKFILL MATERIAL)
1D 0.50 - A
0.70 ~
Cemented orange-brown clayey coarse SAND.
I (COMPLETELY WEATHERED SANDSTONE)
2D 1.20 _
I — = 1.50: 4 ——
Cemented orange-brown coarse SAND and angular fine to -y
- coarse GRAVEL of coarse grained sandstone,
(COMPLETELY WEATHERED SANDSTONE)
L Slow tp excavate below 1.5m depth. 1]
3 - 2.00— e
Orange-brown medium to coarse grained SANDSTONE, - red
I . Recovered as slightly sandy slightly gravelly angular tabular 2.10: 7 ‘ —
. cobbles.
L " (WEATHERED SANDSTONE)
Unable to excavate below 2.1mdepth.
| End of trial pit at 2.10 m |
Remarks
1. Prior to excavation a Cable Avoidance Tool survey was carried out,
2. The sides of the trial pit remained stable during excavation.
3. Groundwater was not apparent during excavation.
4. On completion the trial pit was backfilled with matenals arising.
Equipment/Methods Logged by JOB FIGURE
JCB 3CX with 0.6m wide toothed bucket. ASw 1175




TRIAL PIT LOG

LITHOS

CONSULTING

CLIENT Keepmoat Homes Ltd
SITE Larch Place, Kendray TP13
DATE 21/07/2010 Co-ords Sheet 1 of 1
Ground Level Scale 1:25
sample ‘ ‘
depth in-situ test depth level ground
no & description ! nd
(m) (mj (m) water
e |
| MADE GROUND: Brown slightly sandy gravelly clay with
[ occasional bricks. Gravel is angular to subrounded fine to
coarse of mixed lithologies including brick. Occasional -
1D 0.30 pockets of angular tabular fine to coarse gravel of burnt
2] shale.
3D gas (COHESIVE MADE GROUND)
e _ ——————— S 0.50 ~
‘ | Orange-brown medium to coarse grained SANDSTONE.
| | Recovered as slightly sandy slightly gravelly angular tabular
cobbles with occasional angular boulders (<0.5m diameter).
L (WEATHERED SANDSTONE)
. Below 0.5m depth, some overbreak in sides of trial pit during
| | excavation
e S et
-
| | _ Unable to excavate below 2.7m depth. B iRl
End of trial pit at 2.70 m '
|
|
Remarks
1. Prior to excavation a Cable Avoidance Tool survey was carried out,
2. The sides of the trial pit remained stable during excavation.
3. Groundwater was not apparent during excavation.
4. On completion the trial pit was backfilled with materials arising.
Equipment/Methods Logged by JOB FIGURE
JCB 3CX with 0.6m wide toothed bucket. ASw 1175




TRIAL PIT LOG

LITHOS

CONSULTING

CLIENT Keepmoat Homes Ltd
SITE Larch Place, Kendray TP 14
DATE 21/07/2010 Co-ords Sheet 1 of 1
Ground Level Scale 1:25
sample
depth in-situ test depth level ground
no & description legend
(m) (m) (m) water
type
MADE GROUND: Brown slightly sandy clay. datotess -
(COHESIVE MADE GROUND) &&, X
1D 0.20 19509 6%
2 2.0 R
Orange-brown sandy angular to subangular fine to coarse i =~
GRAVEL of sandstone with occasional angular cobbles.
(COMPLETELY WEATHERED SANDSTONE)
|
3D 1.10 |
|
| — —— 1.30 - R —
{ Orange-brown medium to coarse grained SANDSTONE.
Recovered as slightly sandy very gravelly angular tabular
cobbles. |
! (WEATHERED SANDSTONE)
: Below 1.3m depth, some overbreak in sides of trial pit during
| |  excavation
Unable to excavate below 2.1m depth. i 107— [seeet ]
End of trial pit at 2.10 m :
I
| !
|
Remarks
1. Prior to excavation a Cable Avoidance Tool survey was carried out.
2. The sides of the trial pit remained stable during excavation.
3. Groundwater was not apparent during excavation,
4. On completion the trial pit was backfilled with materials arising.
Equipment/Methods Logged by JOB FIGURE
1CB 3CX with 0.6m wide toothed bucket. ASw 1175




LITHOS

TRIAL PIT LOG
CONSULTING

CLIENT Keepmoat Homes Ltd

SITE Larch Place, Kendray TP15

DATE 21/07/2010 Co-ords Sheet 1 of 1
Ground Level Scale 1:25
sample I
depth in-situ test | depth level ground
no & ‘ description legend
(m) (m) (m) water
type
MADE GROUND: Orange-brown sandy angular fine to coarse
gravel of sandstone and brick. Some bricks and half bricks. 7
[ (GRANULAR MADE GROUND) =
1D 0.30
0.40
Orange-brown sandy angular to subangular fine to coarse
| GRAVEL of sandstone with occasional angular cobbles.
(COMPLETELY WEATHERED SANDSTONE)
2D 1.00 == =l
. 1.20
Orange-brown medium to coarse grained SANDSTONE.
i Recovered as slightly sandy gravelly angular tabular cobbles. il
(WEATHERED SANDSTONE)
{ Slow to excavate below 1,2m depth, ]
|
| 2 : 2.00—
End of trial pit at 2.00 m |
E
Remarks
1. Prior to excavation a Cable Avoidance Tool survey was carried out.
2. The sides of the trial pit remained stable during excavation.
3. Groundwater was not apparent during excavation,
4, On completion the trial pit was backfilled with materials arising.
Equipment/Methods Logged by JoB FIGURE
JCB 3CX with 0.6m wide toothed bucket. ASw 1175
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Index to symbols used in 207304-1

Value Description
10:1__|Leachale

M40 | Anatysis conducted on sampla
assisted dnad at no more than 46C.
Resulls are reported on a dry waight
basts.

M105 | Analysis conducted on an “as
recaived” aliquot. Results are.
repoited on a dry weight basis whare
maoisture content was determened by
assisled drying of sampla a1 105C -

AR. As Recaivad

M | Analyaie @ WGERTS pesredie
Analyais 15 URAS accredited
N Analysis is not UKAE aceredilad

-

Notes

L

Filt ssmples are outside the scope of MCERTS accredilation, Results are
UKAS only.

Method Index
Value Description
1261 licPMS (Fillerad)
T85  Jcale
1207 | GG/MS(MCERTS)

T7 Probe
T162 | Grav (1 Dec) (105C)

T8 |ICP/QES
T277 | Grav {1 Dec) (40 C}

T2 Grav

Accreditation Summary

}7 Determinand Method s::::lu LoD Units | Symbot SAL References
pH 77 AR M | p01-002,004-007.008-010,012-013 016-017,022,024,026
SO4(2:1) 6 AR 0.1 af N | 001,005-006,009,012,016,026

As {Dissolved) T281 10:1 02 pgh u 002,.007.013.022,024

Boron 5 10:1 0.01 mgil N |0o2,007,013,022,024

Cd {Dissolved} T281 10:1 0.02 {ign U |00p.007,013,022,024

Cr {Dissolvad) T281 10:1 1 pgh u_ |002,007,013.022,024

Cu (Pissalved) T281 10:1 05 van u 002,007,013.022,024

Pb (Dissotved) T281 10:1 0.3 pgn U |002,007,013.022,024

| Hy (Dissolved). T281 10:1 0.05 pagh U |002,007,013022.024

Ni {Dissolved) T2B1 10:1 1 pgi u 002,007,013.022,024

Se [Dissoived) T281 101 0.5 pgn U |002,007,013.022.024

Zn (Dissolved) T281 10:1 2 gl U |002,007.013.022,024

pH 7 10:1 U |002,007,013.022.024

Arsenic 16 M40 2 mgig M [002,004.507,010,013,017,022,024
Arsanic TS M40 20 mgfkg u  |o1spz0

Boroa {waler-soluble} V6 AR 1 mgikg N |002,004,007.010.013.017.018-020,022,024'
Gadrnium 6 M40 1 mofkg M |002,004.007,010,013,017,022,024
Cadmium T6 M40 1.0 mg/kg U |o1spz0

Chromium A M40 1 mglkg M [002,004,007.010,013.017,022.024
Chrormium T6 Md0 1.0 mglkg J  [o1gozo

Chromium {lrivalent) 185 AR 2 mglkg M 1002,004,007,010,013.097,015-020,022,024
Chrormium Vi 16 AR 1 kg N [002,004,007,010,013,017,015-020,022.024
Copper T8 M40 1 mgikg M |002,004,007,010.013.017,022.024
Copper T6 M40 1.0 mafkg U |o18420

Lead T8 M40 1 mglkg M |002,004,007,010,013,017,022,024

Lead T8 AMO 1.0 kg U [otg420

#Mercury 6 M40 1 migkg M [002,004,007,010,613,017,022,024
Marcury T6 M4D 1.0 mgikg U [ors020

Nickel T6 M4D 1 mgfkg M |002,004.007,010,013,017.022.024

Nickel 6 M40 1.0 mgikg U 019-020

Selenium T6 MAG 3 mgrkg M |op2,004.007.010,013,017,022,024
Selanum T M40 3.0 mglkg U 0184020

Zinc T8 MAO 1 mafkg W |062.004.007,010,013.017.022.024
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Test

Determinand Msthed | o ample LoD Units Symbol $AL References

Zifc T6 M40 1.0 ma/g u 019020

pH T7 AR U [018-020

Acenaphthene T207 | M105 0.1 mgikg M |003011.078,025

Acenaphthylena 7207 | M105 0.1 mgikg U [083,011.018,025

Anthracana T207 } "M105 21 mgikg u 003,011.018.025

Benzo{a)anthracens 207 M105 0.1 mgikg M 003,013.018.025

Benzo{a)Pyrena T207. § M105 0.1 mg/kg M [083,011018,025

Benzoib)lupranthana T207 M105 9.1 mg/kg M 003,011,018,025

Banzo(ghi)Peryens T207 | M105 5.1 mgikg M [003,011018,025

Benzo(k)fluoranthene T207 | wmios 0.1 mgikg M [003,011,018.025

Chrysene T207 | M105 0.1 mgikg M |00d4,011.018.025
Dibanzo{ah)Anihracena T207 | M08 0.1 mgikg M [003,011,018,025

Fluoranthens T207 M105 0.1 mgikg M [003,011,018.025

Fluocene 1207 M105 0.1 mglkg M [003,011,018,025
Indena(123-cd)Pyrana T207. | MI0s 0.1 mgikg M [003,011,018,025

Naphthalene T207 | mi105 0.1 mgfkg M [003,011,018.025

Phenanlhrene 7207 M105 0.1 mgikg M [003,011,018.025

Pyrene 7207 | M105 0.1 mgikg M [003,011,018,025

PAH(atal) T207 | M10§ 0.1 mgikg U looag11.618.025

Moisture 1277 AR 0.1 % N 001-007,009-013,016-020,022,024-026
Moistura @ 105 C T162 AR 031 % N 001-007,009-013,016-020,022,024-026
Relained on 10mm sieve T2 AR 0.1 % N 004-007,009-013.016-020,022.024-026
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SAL Reference: 207304
Project Site: Larch Place, Kendray
Customer Reference: 1175
Soil Analysed as Soil
MCERTS Praparation
SAL Reference| 207304 001 207304 002 | 207304 003 | 207304 004 | 207304 D05 | 207204 006 | 207304 007
Customer Sample Referem:e- TPO1D10.90 | TPO4 D1 0.4 | TPO4J204 | TPOSD1'0.2 | TPOSJ20.2 ¢« TPOE D1 1.0 | TPO3D10.2
Depth 0.90 0.4 0.2 0.2° 0.2 1.0 0.2
. Test
Deteeminand Method Sample LoD Units
Moistura 1277 AR 0.1 % <0.1 13 <0.1 18 <0.1 <0.1 11
Morsture @ 105 C T162- AR 0.1 Yo 11 13 13 -20 15 1 11
SAL Raference:: 207304
Project Site: Larch Placa, Kendray
Customer Reference: 1175
Soil Analysad as Soil
MCERTS Preparation
SAL Referenca | 207304009 | 207304010 | 207304 011 | 207304 012 | 207304 013 | 207304 016 | 207304 017
Customer Sample Reference | TP0201 0.7 | TPO7.01 0.2 | TPO7J20.2 | TPOBD11.0 | TP10D10.3 | TPOS D106 | TP13D10.3
Deapth 0.7 0.2 0.2 1.0 0.3 0.6 0.3
Test
Determinand Mathod Sampte Lob Units
Moisture T277 AR 8.1 % <0.1 21 <0.1 <0.1 14 <0.1 11
Moisture @ 105C T162 AR G.1 % 11 21 21 12 13 8.5 15
SAL Reference: 207304
Project Site; Larch Place, Kendray
Customer Reforence: 1175
Soll -Anaiysed as Sof
MCERTS Preparation
SAL Reference| 207304 018 | 207304 019 | 207304 020 | 207304 022 | 207304 024 | 207304 025 | 207304026
Cust Sample Raference| TP13J20,3 | TP13D304 | TPI1D10.3 | TP12D10.5 | TP14D10.2 | TP14J20.2 | TPI4 D314
‘Depth 0.2 0.4. 0.3, 0.5 0.2 0.2 11
Test
Detarminand Method Sample LOD Unlts
Mosture T277 | AR 04 % <01 10 9.1 14 17 14 29
Morsture & 105 C T162 AR 0.3 % 20 11 7.2 13 18 16 a8
SAL Refergnce: 207304
Project Site: Larch Place, Kendray
Customer Reference: 1175
Soll Analysed as Sail
Retained on 10mm siave
SAL Reference| 207304 00F | 267304002 | 207304 003 | 207304 004 | 207304 005 | 207304 006 | 207304 007
Customer Sample Reference | TPO$ D10.90 | TPO4 D1 0.4 | TP04U20.4 | TPOSD1 0.2 | TPO5020,2 | TPOE D11.0 [ TPOA D1 0.2
Depth 0.80 0.4 0.2 0.2 0.2 1.0 0.2
: Test- ' y
Daterminand Method Sample LoD Units
Retained on 10mm sieve T2 AR 0.1 % <0.1 <0.1 I ¢ <01 <01 <0.1 <0.1
Produced by Scientific Anaiysis Laboratories, Hadfield House, Hadfield Street, Cornbrook, Manchester, M16 9FE Page 4 of 7

This document has'been printed from a digitally sigried master copy



SAL Reference: 207304
Project Site: -Larch Place, Kendray
Customer Reference: 1175
Sail Analysed as Sod
Retained on 10mm sleve
SAL Reference | 207304 009, | 207304 010 | 207304 011 | 207304 012 | 207304 013 | 207304 016 | 207304 017
Customeér Sample Reference | TPO2D10.7 | TRO7TD10.2 | TPG7J20.2 | TPOBD11.0 [ TP10D10.3 | TPOS D10.6 | TP13 D1 0.2
Depth 0.7 0.2 0.2 1.0 0.3 0.6 0.3
Determinand Method S:r:s';l .| LoD Units
Relained on 10mm sieve T2 AR a.1 % <0.1 <0.1 <01 <01 ] <0.1 =01 <0.1
SAL Refgrence: 207304
Project SHte: Larch Placa, Kendray
Customer Raeference: '1175
Soll Analysed as Soil
Retained on 10mm sieve
SAL Reference | 207304 018 | 207304 019 | 207304020 | 207304 022 | 207304 024 | 207304 025 | 207304 026
Customer Sample Reference TP13J20.3 [-TP13030.4 | TP11D10.3 | TP1201.0.5 | TP1aD10.2 | TP14 0202 | TP14 D3 11
Depth 0.3 0.4 0.3 0.5 0.2 0.2 1.1
Determinand Method s:;’g.u Lon. Units
Ratained on 10mm sieve’ T2 AR 0.1 Y% <01 <01 <0.1 <0.1 <04 <0.1 <0.1
SAL Reference: 207304
Project Site: Larch Place, Kandray
Customar Referance: 1175
Sell Anafysad as Sqil
Miscellaneous
SAL Reference| 207304001 | 207304 002 | 207304004 | 207304005 | 207304 008
Customer Samptle Reference | TP01 D1 0.90 | TPO4 D1 0.4 | TPO5D1.0.2-| TPO5J20.2 | TPOS 01 1.0
Depth 0.90 0.4 0.2 0.2 1.0
Test ;
Dsterminand Method Sample LoD Units
pH T7 AR 8.1 7.8 [X] 6.9 1.3
S04{2:1) T6 AR 0.1 g/l <0.1 - - <0,1 <0.1
SAL Reference: 207304
Project Site: Larch Place, Kendray
‘Customer Reference: 1175
Soll Analysed as Sail
Miscellaneous
SAL Reference | 207304 007 | 207204 009 | 207304 090 | 207204 012 | 207304 013
Customer Sample Reference | TP03010.2 | TPO2D10.7 | TPO7D10.2 |- TPOBD11.0 | TP10D10.3
Depth 0.2 0.7 0.2 1.0 0.3
Datarminand Mothod | .1¢5' | LoD Units
pH T7 AR 7.3 5.6 6.6 6.9 7.3
504(2:1} T4 AR 0.1 g - <0.1 - <04 -
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SAL Reference:
Project Site:
Customer Reference:

Soil
Miscellanecus

207304
Larch Place, Kendray
1175

Analysed as Soil

SAL Reference | 207304 016 | 207304 017 | 207304 022 | 207304 024 | 207304 026"
Customer Sample Reference | TPO9 D1 0.6 | TP13 D103 | TP12D10.5 | TP14D10.2 | TP14 DI 14
Depth 0.6 0.3 0.5 0.2 11
Determinand Method s:;‘;le LoD Units
pH T AR ‘1.2 77 82 2.7 78
S04(2:1) T6" AR 0.1 g <01 - - - <0.1
SAL Refarence: 207304
Project Site: Larch Place, Kendray
Customer Reference: 1175
Soll Analysed as Soill
Llﬂ'gos pH and metals
SAL Reference | 207304 002 | 207304 004 | 207304 007. | 207304 010 | 207304 043,
Gustomer Sample Reference | TRP04 D1 0.4 | TPO501 0.2 TPO3 D1 0.2 | YPO7 D1 0.2 | TP40 D1 0.3
Depth 0.4 0.2 0.2 .2 0.3
Determinand Meathod s;r':.‘::la LoD Units
Arsanic TG M40 2 mg/kg 13 19 12 0 12
Boron (water-solubla} Té AR 1 mg/kg <1 =1 <1 <3 <1
Cadgmium T8 Ma0 1 mglkg <1 1 <1 <4 <1
Chrarium T6 M40 1 mgikg 24 48 27 21 7
Chramium {trivalenl} Ta5 AR 2 mg/kg 26 18 27 21 17
Chramium VI T6: AR 1 molkg <1 <1, <1 <4 <1
Copper Té M0 1 mglig 45 13 37 39 34
Lead T8 M40 1 mglkg 75 10 61 ] 42
Marcury 6. M40 1 mglkg <1 <1 <1. <t <1
Nicksl T6: M40 1 mglkg 23 20 22 21 25
Selenium 14" M40 3 mg/kg <3 <3 <3 <3 <3
Zinc T8 MaD 1 mglkg 140 1440 100 100 110
pH 7 AR 78 6.9 73 6.6 73
SAL Reference: 207304
Piniecl S&g: Larch Place, Kendray
Customer Reference: 1175
Soll. Analysed as Soil
Lithos pH and metals
SAL Reference | 207304 017 | 207304 019 | 207304 020 | 207304 022 | 207304 024
Customer Sample Reference | TP13 D1 0.3 [ TP13 03 0.4 [ TP11 D1 0.3 | TP12D10.5| TPi4 D102
Depth 0.3 0.4 0.2 0.5 0.2
Determinand Method | . 1®%! | LoD Units
Arsenic T8 M40 2 mg/kg 12 11 25 20 34
Boron (waler-soluble} T8 AR 1 mg/kg <1 <1 <1 <1 <1
Cadmiuvm T6 Map 1 mglkg <1 <1 <1 3 9
Chromium T8 Man 1 mg/kg 23 21 30 H 17
Chromium (trivatant) T85 AR 2 mg/kg 23 21 3y H 77
Chromium VI Té& AR 1 mg/kg <4 <1 =1 <1 <1
Copper T8 M40 1 mg/kg kL) 5 45 160 440
Lead T6 M40 1 mg/kg 78 66 31 370 490
Mercury T6 M40 1 mg/kg <1 <1 <1 <1 <1
Nickal 16 M40 1 mg/kg 17 47 54 48 1B
Selenium T8 M40 3 mgfig <a <3 <3. <3 <3
Zinc T8 M40 1 mgikg 110 139 160 670 1200
pH T7 AR 7.7 8.0 7.9 8.2 7.7
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Soll
Lithos Speciated PAH

SAL Reference:
Project Sita:
Customer Reference:

7304
Larch Place, Kendray
1975

Analysed as Soil

SAL Reference | 207304 003 | 207304 011 | 207304 018 | 207304 025
Customer Sample Reference | TP04 J2 0.4 | TRO7 U2 0.2 [ TP13 U2 0.3 [ TP14 9202
Depth 0.2 0.2 0.3 6.2
Determinand Method | g ®5 | LoD Units
Acenaphihens T207 | MIDS o1 mgfg 0.9 0.1 0.6 <0.1
Acenaphthylens T207 M105: 0.1 mg/kg 0.2 <071 0.2 <1
Anthracene T207 M105. 0.1 mghg 35 0.4 1.2 <0.1
Benzo(a}Anthracens T207 MI105- 0.1 mglkg 459 1.6. 43 0.3
Benzo(a)Pyrena T207 | MI10s 0.1 mglkg 44 15 47 0.3
Benro{bifluaranthene 7207 M105 0.1 mg/kg 5.1 1.8 LY 0.4
Benzo{ghijParylena T207 | Mmios 0.1 mgrkg 28 0.8 2.4 0.3
Benzo(k)fluoranthene T207 | M105 0.1 mglkg 3.0 0.8 1.0 0.3
Chrysene T207 M10§. 0.1 Mgfkg 5.1 1.5 4.5 0.4
Dibenzo(shjAnthracene | T207 | M105 0.1 mugrkg 0.6 04 0.5 <0.1
Fluoranthena T207 M105- 0.4 mgfkg 14 3.5 11 LK}
Fluorene T207 | M10§ 0.3 mgikg 1.1 o1 0.5 <0.4
Indeno( 123-ca}Pyrene T207 | MDS 0.3 mghkg 2.3 0.7 21 0.2
Naphthalena T207 M105 0.1 mg/g 0.3 0.1 0.3 0.1
Phananthrene T207 M105° 0.1 mg/kg 8.5 1.2 5.0 0.4
Pyrane 1207 | M0 0.1 mgkg 12 3 2.3 07
PAH(lotal) T207 | M105 0.1 mgrkg 68 17 54 4z
SAL Refersnce: 207304
Project Site: Larch Place, Kendray
Customear Referenca: 1175
Leachate Analysed as Water
Lithes pH and matals
SAL Reference | 207304 002 | 207304 007 | 207304 013 | '207304 022 | 207304 024
Customer Sample Reference [ TP04 D1 0.4 [ TP03 D1 0.2 [ TP10 01 0.3 | TP12 D10.5 | TP14 D1 0.2
Depth 0.4 0.2 0.3 0.5 0.2
Determinand Method s::‘?l R LoD LEnits.

As (Dissotved) 7287 1001 a2 ugfl 1.0 0.9 0.8 11 10
Boron T6 10:4 0.01 mght <0.01 <0.01 <0.01 <0.01 <0.01
d (Dissotved) T281 10:1 0.02 gt .<0.02 _<0.02 <0.02 < 02 0.04
Cr (Dissolved} T281 100 1 gl 2 <1 4 4 2
Cu (Dissoved) T281 10:1° 0.5 g 0.8 0.8 0.8 4.3 6.7
PY {Dissalved) T28% | 0@ 0.3 ug/l <0.3 <0.3 <0.3 0.7 1.6
Hg (Dissolved) T281 | 102 .05 ugh <005 <0.05 <05 <0.05 <0.05
i (Dissolver} T281 101 4 gt 1 <1 2 2 i
Se (Dissclved) T281 10:1 05 pgf <05 <05 <0.5 <0.5 <0.5
Zn (Dissolved} T281 101 H pgft 4 3 3 5 10
pH T7 10:1 8.1 8.5 86 10,4 8.7
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Encia Job No. 1147

Site Name Larch Place, Kendray
Engineer ASw
Analytical Data Mean Value Test Outlier Test
Material Data Log Data t t value Terie 10% T V
Type (mg/kg)
["Cohesive Made 2 6.3138
Ground 3 2.9200

4 2.3534 1.425
5 2.1318 .602 Arsenic ]
6 2.0150 .729
7 1.9432 1.943 .82 1.828 No. of samples: A |
8 1.8946 1.909 SGV: 32 |
9 1.8595 1.977
10 1.8331 2.036 1.943
11 1.8125 2.088 17.43
12 1.7959 2.134 8.08
13 1.7823 2.176 95% ile: 23
14 1.7709 2.213
15 1.7613 2.24
16 1.7531 2.279 Is the Mean Value Test Higher or Lower than the SGV?
17 1.7459 2.309 Higher or Lower Lower
18 1.7396 2.336
19 1.7341 2.361 Y max: 531
20 ,7291 2.385 Y mean: .2089
21 .7247 2.408 Y st.dev.: 0.172
22 .7207 2.429 T value 1.87¢
23 17171 2.449 Comparator 1.828
24 1.7139 2.468
25 7109 2.486 Maximum Value Test Result:
26 .7081 2.503 Outlier Test? i is an Outlier

. 27 1.7056 2.520
28 1.7033 2.536
29 1.7011 2.551
30 1.6991 2.565 Outlier Values Sample Number
31 1.6973 2.579
32 1.6955 2.592
33 1.6939 2.605
34 1.6924 2.618
35 .6909 2.630
36 .6896 2.641
37 .6883 2.652
38 .6871 2.663
39 1.6860 2.674
40 1.6849 2.684
41 .6839 2.694
42 6829 2.704
43 20 2.713
449 .6811 2.722
45 .6802 2.731
46 1.6794 2.739
47 6787 2.748
48 6779 2.756
49 6772 2.764
50 6766 2.772




Encia Job No. 1147

Site Name Larch Place, Kendray
Engineer ASw
Analytical Data Mean Value Test Outlier Test
Material EIE] Log Data t t value Tern 10% T V
Type (mg/kg)
Cohesive Made 13.00 2 6.3138
Ground 3 2.9200
4 2.3534 1.425
5 2.1318 1.602 Arsenic ]
[: 2.0150 2.015 1.729 1.729
7 1.9432 .82 No. of samples: 6 |
8 1.8946 .90 SGV: 32 |
9 1.8595 1.977
10 1.8331 2.036 t value: 2.015
11 1.8125 2.088 mean (x): 14.67
12 1.7959 2.134 st.dev (s): 3.78
13 1.7823 2.176 95% ile: 18
14 1.7709 2.213
15 7613 2.248
16 7531 2.279 Is the Mean Value Test Higher or Lower than the SGV?
17 .7459 2.309 Higher or Lower Lower
18 1.7396 2.336
19 1.7341 2.36 Y max: 1.301
20 1.7291 2.385 Y mean: 155
2 7247 2.408 Y st.dev.: 0.105
22 1.7207 2.429 T value 1.383
23 1.7171 2.449 Comparator 1.729
24 1.7139 2.468
25 1.7109 2.486 Maximum Value Test Result:
26 .7081 2.503 Outlier Test? Maximum is within a | Distribution
27 7056 2.520
28 7033 2.536
29 1.70 2.551
30 .6991 2.565 Outlier Values Sample Number
31 .6973 2.579 TP14 @ 0.2m depth
32 6955 2.592
33 1.6939 2.605
34 1.6924 2.618
35 1.6909 2.630
36 .6896 2.641
37 .6883 2.652
38 .6871 2.663
39 .6860 2.674
40 1.6849 2.684
41 1.6839 2.694
42 1.6829 2.704
43 1.6820 2.713
44 6811 2.722
45 .6802 2.731
46 6794 2,739
47 .6787 2.748
48 6779 2.756
49 1.6772 2.764
50 1.6766 2.772
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Encia Job No. 1147
Site Name Larch Place, Kendray
Engineer ASw

Analytical Data Mean Value Test Outlier Test

Note SGV is pH dependent; if a given
material yields variable pH values, assume
worst-case SGV, Eg if pH values are in range

Material Data Log Data t t value 7 to 8 assume SGV=2.
(mg/kg)

2 6.3138
- 2.9200
4 2.3534 .425
5 2.1318 1602 Cadmium ]
6 2.0150 729
7 1.9432 1.943 .828 1.828 No. of samples: 7 |
8 1,8946 1,909 SGV: 10 |
9 1.8595 1.977
10 1.8331 2.036 t value: 1.943
11 1.8125 2.088 mean (x): 2.14
12 1.7959 2.134 st.dev (s): 3.02
13 1.7823 2.176 95% ile: 4
14 1.7709 2.213
15 1.7613 2.248
16 1.7531 2.279 Is the Mean Value Test Higher or Lower than the SGV?
17 1.7459 2.309 Higher or Lower Lower
18 1.7396 2.336 —
19 1.7341 2.361 Y max: .954
20 1.7291 2.385 Y mean: .136
21 1,7247 2.408 Y st.dev.: .361
22 1.7207 2.429 T value .268
23 1.7171 2.449 Comparator 1,828
24 1.7139 2.468
25 1.7109 2.486 Maximum Value Test Result:
26 | 1.7081 2,503 Outlier Test?
27 1.7056 2.520
28 1.7033 2.536
29 1.7011 2.551
30 1.6991 2.565 Outlier Values Sample Number
31 1.6973 2.579
32 1.6955 2.592
33 1.6939 2.605
34 1.6924 2.618
35 1.6909 2.630
36 1.6896 2.641
37 1.6883 2.652
38 1.6871 2.663
39 1.6860 2.674
40 1.6849 2.684
41 1.6839 2.694
42 .6829 2.704
43 .6820 2.713
44 1.6811 2.722
4° 6802 2.731
46 .6794 2.739
47 .6787 2.748
48 6779 2.756

|49 6772 2.764
50 .6766 2.772




Encia Job No. 1147
Site Name Larch Place, Kendray
Engineer ASwW

Analytical Data Mean Value Test Outlier Test

Note SGV is pH dependent; if a given
material yields variable pH values, assume
worst-case SGV. Eg If pH values are in range
Material Data Log Data t t value Terie 10% TV 7 to B assume SGV=2.

Type (ma/kg)

2 6.3138
Ground 3 2.9200
4 2.3534 1.425
5 2.1318 1.602 Cadmium ]
6 2.0150 2.015 1.729 1.729
. 1.9432 1.828 No. of samples: 6 |
8 1.8946 1.909 SGV: 10 |
9 1.8595 1.977
10 1.8331 2.036 t value:
11 1.8125 2.088 mean (x):
12 1.7959 2.134 st.dev (s):
3 .7823 2.176 95% ile:
4 .7709 2.213
L .7613 2.248
16 1.7531 2.279
17 1.7459 2.309 Higher or Lower
1 .7396 2.336
1 .734 2.361 Y max:
2 .729 2.385 Y mean:
21 1.7247 2.408 Y st.dev.:
22 1.7207 2.429 T value
23 7171 2.449 Comparator
24 .7139 2.468
25 .7109 2.486 Maximum Value Test Result:
26 1.7081 2.503 Qutlier Test? #DIV/01
27 1.7056 2.520
28 1.7033 2.536
29 1.7011 2.551
30 1.6991 2.565 Outlier Values Sample Number
31 1.6973 2.579 TP14 @ 0.2m depth
32 1.6955 2.592
33 1,6939 2.605
34 1.6924 2.618
38 1.6909 2.630
36 1,6896 2.641
37 1.6883 2.652
38 1.6871 2.663
39 1.6860 2.674
40 1.6849 2.684
“ 6839 2.694
42 .6829 2.704
43 1.6820 2.713
44 681 2.722
45 6802 2.731
46 .6794 2.739
47 6787 2.748
48 6779 2.756
49 1.6772 2.764
50 1.6766 2.772




Encia Job No. 1147
Site Name Larch Place, Kendray
Engineer ASw
Analytical Data Mean Value Test Outlier Test
Data Log Data t t value Tern 10% Ten ¥V
(mg/kg)
[ Cohesive Made | 75.00 2 6.3138
Ground 110.00 3 2.9200
61.00 4 2.3534 1.425
88.00 5| 2.318 1.602 Tead ]
42.00 6 2.0150 1.729
78.00 7 1.9432 1.943 1.828 1.828 No. of samples: 7
490.00 8 1.8946 .909 SGV: 450
9 1.8595 1.977 Log SGV: 2.653
10 1.8331 2.036
11 1.8125 2.088 t value: 1.943
12 1.7959 2.134 mean of log data (x): 1.979
3 .7823 2.176 st.dev of log data (s): 0
4 .7709 2.213 95% ile of log data: 2‘228
5 .7613 2.248 95% ile: 169.24
16 1.7531 2.279
17 1.7459 2.309
18 1.7396 2.336 Is the Mean Value Higher or Lower than the SGV?
19 7341 2.361 Higher or Lower Lower
20 7291 2.385
21 7247 2.408 Y max: 2.690
22 .7207 2.429 Y mean: 1.979
23 1.7171 2.449 Y st.dev.: 0.340
24 1.7139 2.468 T value 2.093
25 1.7109 2.486 Comparator 1.828
26 1.7081 2.503
27 1.7056 2.520 Maximum Value Test Result:
28 1.7033 2.536 Outlier Test? Maximum is an Outlier
29 7011 2.551
30 6991 2.565
31 6973 2.579
32 1.6955 2.592 Outlier Values Sample Number
33 1.6939 2.605
34 6924 2.618
35 6909 2.630
36 .6896 2.641
37 1.6883 2.652
38 1.6871 2.663
39 .6860 2.674
40 .6849 2.684
41 B39 2.694
42 5829 2.704
43 .6820 2.713
44 1.6811 2.722
45 1.6802 2.731




Encia Job No. 1147
Site Name Larch Place, Kendray
Engineer ASw
Analytical Data Mean Value Test Outlier Test
Material Data Log Data ] t t value Terie 10% T V
Type (mg/kg)
Cohesive Made 75.00 2 6.3138
Ground 110.00 3 2.9200
61.00 4 2.3534 1.425
88.00 5 | 21318 1,602 Tead ]
42.00 6 2.0150 2.015 1.729 1.729
78.00 7 1.9432 1.828 No. of samples: 6
8 1.8946 .909 SGV: 450
9 .8595 .977 Log SGV: 2.653
10 331 2.036
) .8125 2.088 t value: 2.015
12 1.7959 2.134 mean of log data (x): 1.860
13 1.7823 2.176 st.dev of log data (s): d
4 .7709 2.213 95% ile of log data: 1.978
5 .7613 2.248 95% ile: 95.13
6 .7531 2.279
7 1.7459 2.309
18 1.7396 2.336 Is the Mean Value Higher or Lower than the SGV?
19 .734 2.361 Higher or Lower Lower
20 729 2.385
21 724 2.408 Y max: 2.041
22 7207 2.429 Y mean: 1.860
i3 1.7171 2.449 Y st.dev.: 0.143
24 1.7139 2.468 T value 1.262
25 ,7109 2.486 Comparator 1.729
26 .7081 2.503
27 .7056 2.520 Maximum Value Test Result:
28 1.7033 2.536 Qutlier Test? Maximum is within a Normal Distribution
Outlier Values Sample Number
TP14 @ 0.2m depth




Encia Job No. 1147
Site Name Larch Place, Kendray
Engineer ASw

Analytical Data Mean Value Test Outlier Test

Note SGV Is pH dependent; if a given
material yields variable pH values, assume
worst-case SGV. Eg if pH values are in range
Teen 10% Tere V 7 to 9 assume SGV=200.

Material Data Log Data
Type (mg/kg)

2 6.3138

3 2.9200

4 2.3534 1,425

5 | 21318 602 Copp 1
6 2.0150 1.729

7 1.9432 1.943 1,828 1.828 7 ]
8 1.8946 1.909 SGV: 200 |
9 1.8595 1.977

1,8331 2.036 t value: 1.943
1.8125 2.088 mean (x): 95.29
2.134 st.dev (s): 152.06
1.7823 2.176 95% ile: 207
2.213
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2,643
1,728
0.406
2.254
1.7171 2.449 Comparator 828

rnalralnol

24 1.7139 2.468

25 1.7109 2.486 Maximum Value Test Resuit:
26 | 1.7081 2503 Outlier Test? T T Y7 " SN
27 1.7056 2.520

28 1.7033 2.536

29 1.7011 2.551

30 1.6991 2.565 Outlier Values Sample Number
31 1.6973 2.579

32 1.6955 2.592

33 1.6939 2.605

34 1.6924 2.618

35 690 2.630

36 689 2.641

a7 6883 2.652

38 ,6871 2.663

39 6860 2.674

40 5849 2.684

41 .6839 2.694

42 6829 2.704

43 .6820 2.713

a4 .6811 2.722

45 .6802 2.73

46 794 2.739

47 787 2.748

48 779 2.756

49 772 2.764

50 v




Encia Job No. 1147
Site Name Larch Place, Kendray
Engineer ASw

Analytical Data Mean Value Test Outlier Test

Note SGV is pH dependent; if a given
material yields variable pH values, assume
worst-case SGV. Eg if pH values are in range

Material Data Log Data t t value Tere 10% T V 7 to 9 assume SGV=200.
Type
Cohesive Made 2 6.3138
Ground 3 2.9200
4 2.3534 1.425
=338 r60; Copper ]
6 2.0150 2.015 1.729 1,729
7 1.9432 1.828 No. of samples: 6 |
8 1.8946 1.909 SGV: 200 |
9 1,8595 1.977
10 1.833 2.036 2.015
11 1.812 2.088 37.83
2 1.795 2.134 4.31
3 1.7823 2.176 95% ile: 41
4 1,7709 2.213
15 1.7613 2.24
16 1.7531 2.279 Is the Mean Value Test Higher or Lower than the SGV?
17 .7459 2.309 Higher or Lower Lower
18 7396 2.336
19 7341 2.361 Y max: 1.653
20 1.7291 2.385 Y mean: 1,576
21 1.7247 2.408 Y st.dev.: 0.049
22 1.7207 2.429 T value 1.600
23 1.7171 2.449 Comparator 1.729
24 1.7139 2.468
25 1.7109 2.486 Maximum Value Test Result:
26 1.7081 2.503 Outlier Test? Maximum Is within a Normal Distribution
27 1.7056 2.520
28 1.7033 2.536
29 1.7011 2,551
30 1.6991 2.565 Outlier Values Sample Number
31 1.6973 2.579 TP14 @ 0.2m depth
32 1,6955 2.592
33 1.6939 2.605
34 1.6924 2.618
35 6909 2.630
36 .6896 2.641
37 6883 2.652
38 1.6871 2.663
39 1.6860 2.674
40 1.6849 2.684
41 1.6839 2.694
42 1.6829 2.704
43 6820 2.713
44 .6811 2,722
45 5802 2.731
46 6794 2.739
a7 5787 2.74
4§ 779 2.75€
I ‘ 49 6772 2.764
3 2.772




Analytical Data

Material Data
Type (mg/kg)

Log Data

Cohesive Made
Ground

Encia Job No. 1147

Site Name Larch Place, Kendray
Engineer ASw
Mean Value Test Outlier Test
Note SGV is pH dependent; if a given
material ylelds variable pH values, assume
worst-case SGV. Eg if pH values are in range
t t value Tern 10% T V 7 to 9 assume SGV=300.
2 6.3138
3 2.9200
4 2.3534 1,425 -
E 2.1318 1.602 Zinc ]
6 2.0150 1.729
7 1.9432 1.943 1.828 1.828 No. of samples: 7 |
B 1.8946 1.909 SGV: 300 |
9 1.8595 1.977
10 1.8331 2.036
11 1.8125 2.088
12 1.7959 2.134
13 1.7823 2.176
14 1.7709 2.213
15 1.7613 2.248
16 1.7531 2.279
17 1.7459 2.309 Higher or Lower Higher
18 1.7396 2.336
19 1.7341 2.361 Y max: 3.079
20 1,7291 2.385 ¥ mean: 2.208
2 1.7247 2.408 Y st.dev.: .389
22 1.7207 2.429 T value 2.239
23 1.7171 2.449 Comparator 1.828
24 1.7139 2.468
25 1.7109 2.486 Maximum Value Test Result:
26 1.7081 2.503 Outlier Test? L o E o
27 1.7056 2.520
28 1.7033 2.536
29 1.7011 2.551
30 1.699 2.565 Qutlier Values Sample Number
3 1.697, 2.579
32 1.695¢ 2.592
33 1.6939 2.605
34 1.6924 2.618
35 1.6909 2.630
36 1.6896 2.641
7 1.6883 2.652
38 1.6871 2.663
9 .6860 2.674
40 .6849 2.684
41 .6839 2.694
42 1.6829 2.704
a: 682 2.713
e .681 2,722
45 .6802 2.731
46 6794 2.739
47 .6787 2,748
|_48 .6779 2.756
49 6772 2.764
[ 50 6766 2.772




Encia Job No. 1147
Site Name Larch Place, Kendray
Engineer ASw

Analytical Data Mean Value Test Outlier Test

Note SGV is pH dependent; if a given
material yields variable pH values, assume
worst-case SGV. Eg if pH values are in range

Material Data Log Data t t value 7 to 9 assume SGV=300.
Type {mg/kg)

2 6.3138
2 2.9200

2.0 4 2.3534 1,425

2.0000 5 2.1318 1.602 Zinc |

14 6 2.0150 2.015 1,729 1.729

7 1.9432 1.828 No. of samples: 6 |
8 1.8946 1.909 SGV: 300 |
9 1.8595 1,977
10 1.8331 2.036 t value: 2.015
11 1.8125 2.088 mean (x): 116.67
12 1.7959 2.134 st.dev (s): 18.62
13 1.7823 2.176 95% ile: 132
14 1.7709 2.213
15 1.7613 2.248
16 1.7531 2.279 1Is the Mean Value Test Higher or Lower than the SGV?
17 1.7459 2.309 Higher or Lower Lower
18 1.7396 2.336
18 1.7341 2.361 Y max: 2.14¢€
20 1.7291 2.385 Y mean: 2.063
2 1.7247 2.408 Y st.dev.: 0.06’
22 1.7207 2.429 T value 1.241
23 1.7171 2.449 Comparator 1.729
24 .7139 2,468
25 .7109 2.486 Maximum Value Test Result:
26 1.7081 2.503 Outlier Test?
27 1.7056 2.520
28 1.7033 2.536
29 1.7011 2.551
30 1.6991 2.565 Outlier Values Sample Number
3 1.6973 2.579 TP14 @ 0.2m depth
32 1.6955 2.592
33 1.6939 2.605
34 1.6924 2.618
35 .6909 2.630
36 .6896 2.641
37 | 1.6883 2.652
38 1.6871 2.663
39 1.6860 2.674
40 1.6849 2.684
41 .6839 2.694
42 .6829 2.704
43 .6820 2.713
44 .681 2.722
45 6802 2.731
46 6794 2.735
47 .6787 2.748
48 .6779 2.756
49 1.6772 2.764
50 1.6766 2.772




