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Report on Site Investigation — Mary Rose House, Havant PMC Construction & Development Services
Limited

1 INTRODUCTION

This investigation was carried out on the instructions of Rushby Brewster Associates Limited

(the Engineer) on behalf of PMC Construction & Development Services Limited (the Client).

The purpose of the work was to investigate ground conditions, assess the contamination status of
the site and provide information for the design of foundations for a residential development
comprising flats and houses, The work included a Preliminary Risk Assessment, intrusive

investigation, laboratory testing, a quantitative risk assessment and the preparation of a report.

This report details the work carried out both on site and in the geotechnical and chemical testing
laboratories; it contains a description of the site and the works undertaken, the exploratory hole
logs and laboratory testing results, and it gives recommendations relating to foundation design,

settlement, etc.

It presents an appraisal of geoenvironmental aspects such as soil contamination and gives
recommendations on risk reduction. It should not be assumed that these would meet the
requirements of the local authority, whose advice should be sought regarding planning
permission. This report does not consider ecological impacts (e.g. bats) or botanical risks (e.g.
Japanese Knotweed). It is recommended that these be considered as part of the assessment of

development constraints for the site.

The ground investigation has been carried out using percussive window sampling techniques in
general accordance with the recommendations of BS5930: 1999 Code of Practice for Site
Investigations. Whilst every attempt is made to record full details of the strata encountered in
the exploratory holes, techniques of hole formation and sampling will inevitably lead to
disturbance, mixing or loss of material in some soils and rocks. The investigation has also been
carried out in accordance with BS10175 Investigation of Potentially Contaminated Sites: Code

of Practice (2011).

All information, comments and opinions given in this report are based on the ground conditions
encountered during the site work, and on the results of laboratory and ficld tests performed
during the investigation. However, there may be conditions at the site that have not been taken
into account, such as unpredictable soil strata, contaminant concentrations, and water conditions
between or below exploratory holes. Tt should be noted that groundwater levels usually vary due

to seasonal and/or other effects and may at times differ to those measured during the

investigation.

T26543R Page 5 Structural Seils Limited



Report on Site Investigation — Mary Rose House, Havant PMC Construction & Development Services
Limited

All information, comments and opinions given in the desk study in this report are based on the
information obtained. The information search cannot be exhaustive and there may be records

that have not come to light. There may also be circumstances at the site that are not documented.

This report was prepared by Structural Soils Ltd for the sole and exclusive use of PMC
Construction & Development Services Limited in response to particular instructions. Any other
parties using the information contained in this report do so at their own risk and any duty of care

to those parties is excluded.

Structural Soils Limited
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2 SITE DESCRIPTION
2.1 Location and Topography

The site is located on Woolston Road, Havant in the county of Hampshire (see Site Location

Plan in Appendix A). The British National Grid Reference of the site is SU 704 (087.

The site is approximately 65m by 60m in size (see Exploratory Hole Location Plan in Appendix
A). Mary Rose House is located centrally in the site and measures approximately 30m by 20m,
at the time of the investigation it was an NHS residential care home. The remainder of the site is
largely landscaped garden areas, comprising grassed arecas divided by asphalt footpaths, with
several shrubs and trees. There is an asphalt car park in the eastern corner joining the access
road, which leads from the adjacent NHS properties. The site is generally flat and level with the
exception of the grassed area in the western corner, which is some 0.5m high than the rest of the
site. No services were encountered during the investigation but they are assumed to be present

between Woolston Road and Mary Rose House.

The site is bordered by housing to the southwest and northwest, Woolston Road to the northeast
and NHS buildings to the southeast. The surrounding area is largely residential and the overall

topography slopes gently to the southwest.

2.2 Geology

The British Geological Survey map (sheet 316, scale 1:50,000 published 1998) shows the site to
be underlain by the Bognor Sand Member of the London Clay Formation, which is between 5m

and 10m thick, and described as glauconitic fine to medium grained sand.

23 Hydrogeology

The Environment Agency (EA) website has classified the site’s solid geology (Bognor Sand) as
a Secondary ‘A’ Aquifer (variably permeable). ‘Secondary’ aquifers include a wide range of
rock layers or drift deposits with an equally wide range of water permeability and
storage. Secondary ‘A’ Aquifers arc 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.

The EA defines zones around groundwater abstractions used for public water supply as being

Source Protection Zones (SP7.). The site does not lie within a currently defined SPZ.
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The groundwater beneath the site is anticipated to lie at about 2.0m below ground level and is

likely to be flowing to east towards a culverted stream.

2.4 Hydrology

The nearest surface water to the site is a stream lying approximately 185m fo the northeast.
Groundwater contained within the Bognor Sand is likely unlikely to be in potential continuity

with this feature. Groundwater is estimated to be flowing in a easterly direction.

2.5 Preliminary Risk Assessment (Desk Study)
2.5.1  Site History from Ordnance Survey Maps

A search of Ordnance Survey maps was undertaken to establish the land-use history of the site
and surroundings. Extracts of the maps that are discussed below can be found in Appendix H of

this report. Unless otherwise stated, all quoted distances are measured from the site boundary

that is marked on the maps.

1859- | 1:10,560 | - Site is part occupied by open | - Middle Park Farm 50m NE

1868 & 1:2,500 | fields E, and part by the - Pond 20m E
grounds/gardens of a building - Road 20m N
W, relating to the adjacent - Stream 95m E
Farm. - Brick and Tile Works 550m W
1895 - 1:10,560 | - No significant changes - Brick and Tile Works no longer
1897 & 1:2,500 shown
1907 - 1:10,560 | - No significant changes - No significant changes
1939 & 1:2,500
1952 1:10,560 | - No significant changes - Earthworks associated with
& 1:2,500 stream and marshy area 115m NE.
-Pond 170m E
1957 - 1:10,560 | - No significant changes - Residential development from
1962 & 1:2,500 180m SW to E (Leigh Park)

- Schools 420m S and 630m SE
1970 - 1:10,000 [ - Building and grounds/gardens | - Woolston Road follows NE site
1977 & 1:1,250 | to E have been replaced by new | boundary.

large building 10m S. East part | - Housing from 20m N to E

of site now occupied by grounds | - Pond 20m E built over.

of new building. - Pond 170m E not shown.

- Earthworks and Weir 180m NW.
- Work and Factory 800m SE
1991 - 1:10,000 | - Mary Rose House on site with | - Building 10m S named

1993 & 1:1,250 | associated gardens and parking | Malmesbury Lawn (old peoples
areas. home)

2002 1:10,000 | - No significant changes - No significant changes
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S Slgmﬁcant featu Lo
e e T Onesite Lo = |[-In surroundings: [dlstance(m)]
2011 1:10,000 | -No s;gmﬁcant changes - Open field adjacent W has been
& 1:1,250 redeveloped as housing & school.

2.5.2 Summary of Site History

The earliest maps show the western part of the site to be part of an open field and the east part to
be the grounds of a house. This remains unchanged until circa until 1970 by which time the
house has been replaced by a new building the grounds of which now occupy the site. By 1991

Mary Rose House has been constructed and the site has taken its current layout.

The surrounding area remains relatively undeveloped until circa 1957, from which point the area
shows fairly continual development until the present. Middle Park Farm and associated pond is
present adjacent to the site on the earliest map and remains until 1970 by which time it has be

replaced by housing.

2.5.3 Environmental Data

Environmental features such as landfills, groundwater abstraction points, etc, are detailed in the
GroundSure Envirolnsight report that can be found in Appendix H of this report. ‘Notable’

features in these data sets are listed below.

- TABLE 2: SUMMARY -'oizﬁ-s-‘I'G.N%IEICAN-T-' ENVIRONMENTAL DATA

No. of Nutable Listlngs (or. Yes/No) and

Data Types . 1 Distance (iri) from Site: il Deta'-ll_s of Notdble Llstlngs
Showing Notable - — . :
Issues Onsite | 0250 250500 | >s00

ENVIB@NMENTALPERMITS INCIDENTS -;&.'_REGISTER o

EA Recorded 240m NE - 17/12/2002 contaminated water
Pollution 1 (firefighting run-off). Water impact: Category

Incidents - 3 Minor
LANDFILL ’ B )

EA & Landfill
Data Historic and 1
Non-Operational
landfills

509m N — waste type: inert.

GEOLOGY . o

The ploperty is not in a radon affected ared, as
Radon Affected less 1% of properties are above the action
Area level. No radon protection measures are
required for new homes.
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' TABLE 2 SUMMARY OF SIGNIFICANT ENV[RONMENTAL DATA i'
L "No.. ofN table Listings-(or Yés/i\lo and o - o
Data Types . _ OD;asta;ce (m)gfre()m Slte ) . Deta'lls of Notab_le Listings -
Showing Notable — : .
Issues - . ‘Onsite | 0-250 | 250-500 | >500
GROUND WORKINGS S |
Historical Surfacc 22m NE - Pond, 110m NE — Unspecified pit,
and Underground 3
. 161m E — Pond.
Workings
'HYDROGEOLOGY & HYDROLOGY
Surface Water YES Stream 185m NE
Features _
| FLOODING : : ' -
EA Zone 2 or 3 YVES ) ) Zone 2 -32m SE
Floodplains . ) Zone 3 —44m E
CURRENTIANDUSE =~ = - .- .~ =~ - - 2 S
prdustrial Site 3 67m NE, 122m S, 235m SW - Substations.

2,54 Summary of Environmental Data
Historic ground workings comprising ponds are preset within 250m of the site, the closest of
which is 22m to the northeast.

Zone 2 and 3 floodplains lie 32m south and 44m E of the site respectively.

The site does not lie on an area affected by radon, as less than 1% of houses art above the action
level; therefore no protective measures are necessary.
2.6 Outline Conceptual Model and Risk Assessment

2.6.1 General

This section of the report aims to identify land which could potentially be affected by
contamination, such that it could affect the value or re-use of the land, or such that mitigation

would be required for certain proposed end uses of the land.

The assessment also aims to identify land which would be regarded as ‘contaminated land’ under
the terms of the Environmental Protection Act 1990, Part Ila. This act includes a stricter test for

contaminated land than that outlined above. Land is considered to be contaminated if either:
. the land is causing significant harm to people, ecosystems or infrastructure; or
) there is a significant possibility that such harm could be caused; or

. pollution of controlled waters is being, or 1s likely to be, caused.
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The following situations are defined as being where harm is to be regarded as significant:
. chronic or quite toxic effect, serious injury or death to humans;

. irreversible or other adverse harm to the ecological system;

. substantial damage to or failure of buildings;

. death of, or disease or other physical damage affecting, livestock or crops;

o pollution of controlled waters.

2.6.2 Risk Assessment Methodology

CLR11 outlines the framework to be followed for risk assessment in the UK. The framework is
designed to be consistent with UK legislation and policies including planning. Under CLR11,
three stages of risk assessment exist: Preliminary, Generic Quantitative and Detailed
Quantitative. An Outline Conceptual Model should be formed at the preliminary risk assessment
stage. This identifies potentially complete (termed possible) pollutant linkages (source—
pathway-receptor) and is used as the basis for design of the site investigation. The Outline
Conceptual Model is updated as further information becomes available, for example as a result

of the site investigation.

2.6.3 Potential Sources and Contaminants

The potential primary contaminants associated with the sources identified in the desk study are

discussed in more detail below:

3 POTENTIA’L'SOURCES AND CONTAMINANTS

'Potentgal Sources On site leely-—ccmtammants - ,

Made Ground Heavy metals, asbestos hydrocarbons

“Potential Sources: Offsife . | Likelyeontaninants | =2 PO TR
Infilled Pond Ground gases — Methane and carbon d10x1de

2.6.4 Outline Conceptual Site Model

The information presented in previous sections has been used to compile an Outline Conceptual
Model. The identified potential contaminants and potential receptors have been considered,

along with any possible pathways that may link them.

The resulting pollutant linkages are considered on the following page:

726343R Page 11 Structural Soils Limited
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- TABLE 4::OUTLINE CONCEPTUAL MODEL

- Potential

1 Comments

Potential Source | Potential | . Potential Receptor - -
' | Pathway- o . |-Complete |- ' .
Yo omplete (e.g. regarding pathways,
Linkage? | . .
impermeable strata, site upstream
B of source, etc)
Ingestion/ . '
Future on-site users .
Dermal : . No In areas of soft landscaping
(residents/commercial)
Contact
Construction workers No When handling soil during
construction phase. **
Maintenance workers Neo i
Soil contaminants
(including . .
naturally /-kd‘.]acen't commercialf Yes Potential for dust generation
. . residential land users
occuiring arsenic,
lead, etc) . . C e .
Permeation S‘ubsurface plastic water Ves if pipes are laid in direct contact with
pipes soil.
. Groundwater in Leaching into the underlying minor
Leach . )
caching Secondary A Aquifer Yes aquifer
Soft landscaping on-site ) .
Root uptake (e.g. phytotoxicity) Yes Through areas of soft landscaping
Ingestion/ Future on-site users No
Dermal (residents/commercial)
Contact
Adjacent commercial/ No
residential land users Groundwater is anficipated to be a
i e No depth greater than that excavated for
Construction workers foundations or service installation.
Groundwater
contaminants Maintenance workers No
Permeation S}lbsurface plastic water No
pipes
Lateral Groundwater in
Groundwater , No As above.
L Secondary A Aquifer
migration
Vapoyrs . Migration Future on-site users v Ground gases could be present due fo
associated with along residents/commercial . roximity of infilled pond.
) ) p ty P
soil and backfiil
groundwater around
contaminants services,
and/or bulk more ) e , . .
pround gases (e.g. | permeable Construction/ No This is not cqnmder(‘ad likely during
asphyxiation, strata Maintenance workers the construction period.
toxicity, explosion | inhalation/
and fire) explosion

** Agsumes basic PPE is worn

T26543R
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2.6.5 Outline Risk Assessment Conclusions

The review of information and the construction of the Qutline Conceptual Model highlights
potential pollutant linkages. In order to investigate any unacceptable risk presented by these,
intrusive investigation is recommended. An intrusive investigation will be able to provide

further information on actual contaminants present and viable pathways to sensitive receptors.

2.7 Recommendations

Intrusive investigation is required to assess any significant contaminant sources, pathways and

receptors.

The objectives of an investigation are to:

. Clarify the ‘Outline Contamination Conceptual Model’

. Clarify the Outline Risk Assessment

. Provide data for the design of any remedial works that may be required
. Benchmark the contamination status of the site

To achieve these objectives, an investigation was undertaken comprising window sample holes.

The exploratory holes passed through all made ground and into underlying natural soils.

72654311 Page 13 Structural Soils Limited
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3 FIELDWORK
5 no. window sample holes (WS1 to WS5) and 1 no. dynamic probe (DP5) were completed
between on 20 February 2012 at locations shown on the Exploratory Hole Location Plan in

Appendix A.

In-situ testing comprising borehole soakaway infiltration tests (WS2 and WS5) were also

undertaken.

The exploratory holes were logged by an engincer in general accordance with the
recommendations of BS5930: 1999 (2010 Amendment 2, which incorporates the requirements of
BS EN ISO 14688-1, 14688-2 and 14689-1). Detailed descriptions, together with relevant

comments, are given in the logs included in Appendix B.

31 Window Sampling and Dynamic Probing

The window sample exploratory holes were drilled using a tracked rig with chain driven drop
weight. Steel sample tubes containing a plastic sample liner were used, and were 97mm diameter
at the base of the inspection pit reducing in diameter with depth. The exploratory holes were

between 2.90m and 4.00m deep.

Inspection pits were excavated by hand at the hole locations prior to the commencement of

drilling.

Small disturbed and bulk soil samples were subsampled from the window samples at regular

intervals.

Hand penetrometer tests were carried out at selected intervals on samples of intact cohesive soils,

the results of which are included on the logs contained in Appendix B.

The dynamic probing was carried out by a tracked rig using the super heavy test set up
complying with the DPSH-B apparatus of BS EN [SO 22476-2 (utilises a 63.5kg weight falling
(.75m driving a 50.5mm diameter cone). The probing was completed using a fixed anvil, and a

disposable (lost) cone. The test results are contained in Appendix B.

The dynamic probing apparatus used was caltbrated for efficiency; the calibration certificate for

the apparatus is also included in Appendix B.
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3.2 Chemical Contamination Sampling

Samples for contamination testing were taken from the window sample exploratory holes and
were placed in appropriate containers that were supplied by the laboratory. Containers for
volatiles testing of soil samples were filled to capacity. Any water sample containers (with
preservatives where required) were filled to capacity to minimise volatilisation. Al samples
were then kept in cool boxes with ice packs and were transported to the laboratories under Chain

of Custedy documentation, as promptly as possible to maintain sample integrity.

33 Backfill, Monitoring Wells and Installations

On completion a 40mm diameter monitoring well was installed in WS1, the design having been

decided by Structural Soils Ltd. The well details are shown on the exploratory hole log in

Appendix B.
On compietion all other exploratory holes were backfilied with arisings.

The client or site owner should ensure that the monitoring well (and its protective cover) is not
damaged or covered until such time as information is no longer required from it. Extra costs

would be incurred if it were necessary to reinstate a damaged well.

34 In-Situ Testing

The borehole soakaway tests were undertaken in WS2 and WS5. The test results are presented in

tabular and graphical format in Appendix C.

35 Monitoring and Post Fieldwork Environmental Sampling

Gas concentrations and groundwater levels were recorded in the monitoring wells on 12 and 22
March and 2 April 2012. The results together with the temporal (weather) conditions are
tabulated in Appendix G.

An infrared gas meter was used to measure concentrations of carbon dioxide (CO,), methane
(CHs) and oxygen (O,) in percentage by volume. Initial and steady state concentrations were
recorded. A separate flow meter was used to measure borehole flow rates (initial and steady
state) in litres per hour (I/hr}. In addition the atmospheric pressure before and during monitoring,

together with the weather conditions were recorded.
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4 LABORATORY TESTING

Samples for potential geotechnical testing were returned to the company’s laboratory in Bristol
and those for potential contamination testing were sent to an accredited chemical testing

laboratory. Geotechnical and contamination tests were scheduled by Structural Soils Ltd.

Geotechnical laboratory testing was generally carried out in accordance with BS1377: 1990,
Methods of Test for Soils for Civil Engineering Purposes, Parts 1 to 8, unless indicated
otherwise. Where non-standard procedures have been undertaken, this is recorded on the report
sheet. The results are reported in tabular and/or graphical form and included as Appendix D of
this report.

Contamination testing was carried out in accordance with MCERTs/UKAS standards. The
results are reported in Appendix E of this report, along with the accreditation certificate for the

laboratory.

4.1 Moisture Content

3 no. moisture content tests were undertaken using the oven-drying method in accordance with
BS1377; Part 2; 1990. The results are tabulated in the Summary of Soil Classification Tests and
below the Plasticity Chart (sec Section 4.2, below).

4.2 Liquid Limit, Plastic Limit and Plasticity Index

3 no. liquid and plastic limit tests were performed in accordance with BS1377: Part 2: 1990. The
results are plotted on the Plasticity Chart (in accordance with BS5930: 1999) and tabulated

below the chart, and in the Summary of Soil Classification Tests.

4,3 Particie Size Distribution

1 no. particle size distribution test was undertaken by sedimentation analysis using the
hydrometer method. All tests were in accordance with BS1377: Part 2: 1990. The results are

represented graphically as a particle size distribution curve and in tabular format.

4.4 Chemical Analyses

5 no. soil samples were tested to determine their pH values and water soluble sulphate contents.

The results are tabulated in the Summary of Chemical Analysis.
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4.5 Contamination

No potential asbestos fibres, nor man-made materials that could potentially contain asbestos
fibres, were observed during site works. Additionally, given that asbestos was not a ‘contaminant

of concern’ for the sife, no testing for asbestos was therefore undertaken on any soil samples.

4 no. soil samples were analysed for arsenic, cadmium, chromium (total), lead, mercury,
selenium, copper, nickel, zinc, speciated polycyclic aromatic hydrocarbons (PAH), total
petroleum hydrocarbons (banded TPII), organic matter, soluble sulphate and pIl (SSL Soil 1

suite).
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5 GROUND CONDITIONS

5.1 General

The exploratory holes were logged by an engineer and the ground conditions encountered are

detailed on the logs contained in Appendix B and are summarised below.

5.2 Made Ground/Topsoil

Topsoil was encountered in all exploratory holes to depths of up to 0.5m and largely comprised
slightly gravelly clayey/silt sand. The gravel fraction was generally chert, however brick was

encountered in WS2 and WS84 where the topsoil comprised made ground.

53 Superficial Deposits

Superficial deposits were present across the site up to 1.95m depth. In the southern part of the
site (WS1, WS4 and WS5) they were present to between 0.95m and 1.10m and generally
comprised slightly gravelly silty/clayey fine to medium sand, with thin sandy clay layers
occurring in WS1 and WS4. Dynamic probe DP5 gave an equivalent SPT N value of 6 for the

superficial sands.

In the northern part of the site (WS2 and WS3) they were proved to 1.95m depth and comprised
firm to stiff slightly gravelly sandy silt/clay in locations. The gravel fraction across the site

consisted of subrounded to rounded fine to coarse chert.

54 Bognor Sand Member

The Bognor Sand Member was encountered in all locations underlying the superficial deposits
and was proved to a maximum depth of 4.0m. The material comprised orange brown and yellow
brown silty fine sand, which passed into dark grey silty fine sand between 3.0m and 4.0m depth.
Dynamic probe DPS5 indicated the Bognor Sands are medium dense with an equivalent SPT N

value of at least 10 below 1.2m depth.

5.5 Groundwater

Groundwater was encountered in all of the exploratory holes between 2.00m and 2.60m. The

subsequent monitoring visits found groundwater in WS1 to standing at between 2.20m and

2.30m depth.

5.6 Indications of Contamination

There were no olfactory or visual indications of contamination in any of the exploratory holes.
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6 DISCUSSION AND RECOMMENDATIONS

It is understood the proposed development will comprise a fifteen houses and a unit containing
flats. The development includes garden areas where vegetables could be grown. A copy of the

proposed development is contained in Appendix A.

6.1 Site Preparation and Excavation

The soils encountered at the site are considered suitable for excavation by standard mechanical
plant such as a wheeled backhoe excavator. A hydraulic breaker will be required to break out any
hard cover or buried foundations that remain following demolition of the existing building on

site.

To reduce the costs of off-site disposal of demolition or excavated materials, and in the interests
of sustainability, we would recommend that consideration be given to re-using any broken out
hardstanding materials, underlying sub-base and also any demolition materials. There are

several publications available regarding these principles.

Where trees are removed to facilitate construction, the root boles should be grubbed out to
prevent re-growth. Any resulting voids from this operation should be backfilled with an
acceptable, adequately compacted fill.

Our site works indicate that groundwater ingress into excavations to the recommended founding
depths (or services excavations, etc) is unlikely. Groundwater has been recorded standing at

2.20m depth.

All excavations should be planned and due consideration should be given to providing temporary
support or suitable battering. Excavations should be regularly inspected by a competent person
to ensure continued safety. Further advice on the safety of excavations is given in Health and
Safety in Construction. Excavations or below ground voids should be checked for the presence

of harmful gases and vapours (e.g. hydrocarbons and solvents) prior to personnel entry.

6.2 Shrinkage and Swelling

Atterberg Limils tests performed on samples taken from the superficial deposits showed them to
be of groups CL, borderline CI/CH and CH as defined in BS 5930:1999. After correction where
necessary for their >0.425mm fraction, these samples show low to high volume change
potentials with changes in moisture content, according to the criteria of NHBC Standards,

Chapter 4.2 (2010) Building Near Trees.
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Based on these results, it is recommended that a high volume change potential be assumed for

the cohesive superficial deposits for design purposes.

6.3 Foundations

The investigation has shown that the ground conditions vary across the site. Therefore for the
purposes of the foundation recommendations the site has been divided into two areas; the
northern part of the site (the vicinity of WS2 and WS3), and the southern part of the site (the
vicinity of WS1, WS4 and WS5).

Northern Section

In the northern part of the site foundations will be constructed on the superficial clay, therefore
should be designed in accordance with the NHBC Standards, which recommend a minimum
foundation depth of 1.0m for a soil of high volume change potential outside the zone of influence
of trees (whether retained or removed). A significant number of frees are present on site
therefore greater foundation depths will be required across all of the northern section and a
compressible layer will be required on the side of foundations as a precaution against heave in
accordance with NHBC Standards. The effects of possible future plantings should also be taken

into account during design.

Conventional shallow strip or pad foundations can be constructed upon the superficial clays at a
minimum depth of 1.0m, which should offer a net allowable bearing capacity of 120kN/m?* for
strip foundations up to 1.0m wide, and a net allowable bearing capacity of 140kN/m? for pad

foundations up to 2.0m wide.

The total long term settlement of foundations exerting the above bearing pressures should not
exceed 25mm. For example, a 1.0m wide strip foundation set at 1.0m depth exerting a
foundation pressure of 120N/m” should be in the order of 20mm. This is based on an estimated

coefficient of volume compressibility, m,, of 0.17m*/MN, and a geological factor, pg, of 1.0.

Southern Section

In the southern part of the site foundations can be constructed on the granular superficial deposits
or Bognor Sand. Due to the presence of a firm superficial clay layer in WS1 and WS4 around
0.70m depth we would recommend taking foundations down to the Bognor Sand encountered at

1.10m in WS1 and 0.95m in WS4. In WSS5 no superficial clay was present therefore foundations
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can be founded within the granular superficial deposits at a minimum depth of 0.45m or the

Bognor Sands encountered at 1.05m depth.

The dynamic probe results from DPS5 indicate that the granular supetficial deposits are loose,
with an equivalent N value of 6 being recorded, and the Bognor Sands are medium dense with an
equivalent N value of at least 10. Therefore the granular superficial deposits should offer a
conservative allowable bearing capacity of 120kN/m?, and the Bognor Sands should offer a

conservative allowable bearing capacity of 200kN/m?.

The allowable bearing capacity in granular soils is defined as that likely to cause a maximum
settlement of 25mm. This assumes a depth of granular soil beneath the foundation of at least
twice the foundation width. For lower bearing pressures the settlements will be proportionally

less.

6.4 Floor Slabs

Suspended floor slabs with a 150mm subfloor void (designed in accordance with NHBC
guidelines) are recommended at the site because of the large number of trees to be removed and

the low to high volume change potential of the cohesive soils.

6.5 Soakaway/SUDS Design

Drainage systems can be developed in line with the ideals of sustainable development, Surface
water drainage methods that take account of such ideals are collectively referred to as
Sustainable Urban Drainage Systems (SUDS). These systems are more sustainable than
conventional drainage methods, because amongst other things they manage runoff flow rates,
thereby reducing the impact of urbanisation on flooding and they also encourage natural

groundwater recharge (where appropriate). Such systems include soakaways.

Borehole soakaway tests were undertaken at the base of WS2 and WS35, however due to the
presence of groundwater in the base of the window sample holes it was not possible to calculate

true infiltration coefficients.

In order to calculate a value from the results its has been assumed the holes were dry at the start
of the test, this gives infiltration coefficients of 3.67x10™ m/s for WS2, and 2.65x10° m/s for
WSS5. These values give an indication soakaways are unlikely to be suitable for the site, but this
depends on a number of factors including their plan size and depth, the ‘design storm’ and the

site area to be drained. It is recommend that full scale soakaway testing be undertaken during the
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construction phase or when the site has been formally acquired in order better assess the

suitability of the site for soakaways.

Values (factored in accordance CIRIA 156 (1996) Infiltration Drairage - Manual of Good

Practice) can be used for design of soakaways in accordance with BRE Digest 365.

6.6 Protection of Buried Concrete

The site is classed as natural and groundwater is assumed to be static above about 2.0m depth

and mobile below.

Soil pH values varying from 5.58 to 7.89 were recorded. From these results a ‘Characteristic

Value’ of 6.06 is derived.

The water-soluble sulphate results range from <10mg/l to 32mg/l. The ‘Characteristic Value’ is
therefore 29mg/1 and this falls into Design Sulphate Class DS-1 in Table C1 BRE Special Digest
1 (SD1).

Therefore according to Table C1 the Aggressive Chemical Environment for Concrete (ACEC)
class 1s AC-1 where concrete could be contact with groundwater (e.g. below about 2.0m depth)
and AC-1s if there is no risk of concrete being in contact with groundwater. The designer should

utilise these classifications class in order to produce the concrete specification.

6.7 Radon

BRE Report 211 is the current gnidance to the building industry and is referred to in the Building
Regulations. The report applies to residential development. New residential buildings in certain
areas may require basic or full radon protection. Basic protection consists of a radon-proof
barrier across the ground floor. Full radon protection consists of a radon proof barrier across the

ground floor supplemented by either a radon sump or a ventilated subfloor void.

For this site the BRE report indicates that no radon protection is necessary. This concurs with the

findings of the desk study (see Section 2.4).

0.8 Contamination
6.8.1 Risk to Human Health
General

To determine whether contaminants are present at levels that may be deemed to pose a

significant hazard to human health, measured contamination levels in soil at the site are
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compared against derived guideline values (“Tier 2’ soil screening), either directly or following
statistical analysis. Where contaminants are present above the screening values it is probable
that site-specific information will be required to further examine the potential risk of harm

arising from such contamination.

The background to the assessment is contained in Appendix F and the findings are summarised

in the following pages.

The proposed used of the site is housing and thus the residential with private gardens guidelines
have been used to assess the results. Due to the limited number of samples tested we have

compared the resulis directly to the GACs without the use of the statistics.

Results

There were no olfactory or visual indications of contamination in any of the holes.

Contaminants assessed against the GAC’s are: arsenic, cadmium, chromium, copper, lead,
mercury, nickel, selenium, zine, Polycyclic Aromatic Hydrocarbons (PAH) & Total Petroleum

Hydrocarbons (TPH).
All of the individual results were below the GAC/CLEA SGV'’s for a residential end-use.

Conclusions

The investigation has shown contaminant levels in the soil to be below the assessment criteria,

which indicates that no risks to human health have been identified.

6.8.2  Risks to Plants (phytotoxicity)

General

Copper, nickel and zinc can inhibit plant growth. The GAC for this pollutant linkage (sec
Appendix F) have been taken from Department of the Environment Publication, Code of
Practice for Agricultural Use of Sewage Sludge, 1996.

Results

The concentrations determined of these contaminants were below the stated guidelines.

Conclusions

The mvestigation has shown contaminant levels in the soil to be below the assessment criteria,

which indicates that no risks to plants have been identified.
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6.8.3  Risks to Water Supply Pipes (Non-Brownfield)
General
Given that the site is not brownfield and is unlikely to be at risk from organic contaminants, then

testing was not required, nor undertaken, for water supply pipe assessment. Accordingly normal

PE pipe materials should be suitable for the site, subject to acceptance by the local water
compary.
6.9 Ground Gases

General

In order to assess the significance of ground gases at the site, measured concentrations (by
volume in air) and flow rates have been used to generate Gas Screening Values (GSVs). These
have then been compared to the Revised Wilson and Card Classification presented within CIRIA
Report 665 because the development is a mix of flats and houses. The generic ‘Traffic Lights’ as
presenied within the NHBC ground gases guide cannot be applied to the whole development due

to the presence of the flats.

It is recommended that the gas risk should be assessed by the consideration of pathways to

human receptors as follows:

e (as entering the building through the substructure and building up to hazardous levels;

and

» Subsequent householder exposure in garden areas, which can include outbuildings and

extensions and where there may also be excavations for garden features.

Results

The following ground gas parameters have been recorded over the 3 no. gas monitoring rounds:
e A maximum ‘initial’ methane concenfration of 0.0%%;
* A maximum ‘steady state’ carbon dioxide concentration of 5.8%;
e A maximum “initial’ flow rate of 0.0 I/hr; and

s A maximum ‘steady state’ flow rate of 0.0 L/hr,
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The worst case Gas Screening Values (GSV) for both methane and carbon dioxide have been
calculated. In accordance with NHBC guidance (Ref 8.28) for methane the GVS is calculated
using the peak concentration and flow and for carbon dioxide the residual concentrations and

flow rates are used.

Conclusion

GSV’s for methane and carbon dioxide have been calculated to be 0.0 V/hr and 0.0 Vhr
respectively the site falls into ‘Characteristic Situation’ 1 (very low hazard) in Table 8.5 of
CIRIA 665. However levels of carbon dioxide levels have been recorded over 5%, and due to the
proximity of an infilled pond as a potential source of gas and the granular nature of the geology

on site we recommend increasing this to ‘Characteristic Situation® 2 (Iow hazard).

The type of building proposed is residential (non-managed) and for this Table 8.6 of CIRIA 665
indicates gas protection measures such as reinforced gas membrane and underfloor venting are

implemented. All joints and penetrations should be sealed.

6.10 Contamination Conclusion

No contamination has been recorded at the site resulting in no complete pollutant linkages being

identified.

It is therefore considered that the site is fit for the proposed end use without further assessment

or remediation,

6.10.1 Unforeseen Risks During Development

Given the existence of made ground on the site it would be prudent to maintain vigilance during
site clearance and construction, in case any areas of suspected contamination are encountered. If
areas are found then a suitably qualified person should undertake appropriate sampling, testing

and further risk assessment.

Site, landscape and maintenance workers should wear gloves, boots and overalls and wash their

hands before eating, drinking and smoking, Excessive dust generation should be avoided.
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6.11 Off-site Disposal of Surplus Soil
6.11.1 General
All excavated material and excess spoil must be classified for waste disposal purposes prior to

disposal at landfill. Under the Landfill (England and Wales) Regulations 2002 (as amended),

prior to disposal all wastes must be classified as:
e ‘inert’, or
s ‘non-hazardous’, or

e ‘hazardous’.

The Environment Agency’s Hazardous Waste (Technical Guidance WM?Z2) document outlines the

methodology for classifying wastes.
Currently all wastes may require pre-treatment prior to disposal at landfill.

6.11.2 Initial Waste Characterisation

Envirolab have produced an assessment tool that characterises contaminated waste soil by
following the guidance within WM2. The ‘total solid testing’ results from this investigation
have been run through this assessment tool to aid potential future off-site disposal of materials,
This assessment produces an ‘initial’ characterisation of the waste which determines if it is
hazardous or not (if it is ‘not” hazardous, then it may be either inert (insoluble and inorganic) or
non-hazardous. However, due to complications with the terminology of ‘inert waste’ it is best

not to refer to it as such until after Waste Acceptance Criteria testing).

Any samples that are classed as hazardous will have light cells with bold text, in the respective
sample columns (assuming results are in black & white, otherwise yellow cells on a colour

copy). The results are summarised as follows:
All of the samples tested are classed as not being hazardous.

It is important to note that whilst we believe our in-house assessment tool to be an accurate
interpretation of the requirements of WM2, thereby producing initial classifications in
accordance with it, landfill operators often have their own assessment tools and can often come
to a different conclusion. As a result, some landfill operators could even refuse to take apparently

suitable wasle.
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7.1

7.2

73

7.4

7.5

7.6

7.7

7.8

SUMMARY

The site is located on Woolston Road, Havant, and at present is occupied by a Mary

Rose House (a care home) and surrounding landscaped garden areas.

The desk study has revealed that the site was to the west in part open field, and to the
east part of the grounds of Middle Park Farm until circa 1991 by which time Mary Rose
House has been constructed and the site has taken its current layout. A pond is present
adjacent to the site on the earliest map and remains until 1970 by which time it has be

replaced by housing.

The site is to be redeveloped with housing and a unit containing flats with associated

parking.

This investigation has revealed the site to be underlain by up to 0.5m of made ground,

over superficial deposits, which are in turn underlain the Bognor Sand.

The site lies on a secondary A Aquifer. Groundwater was encountered in all of the

exploratory holes between 2.00m and 2.60m.

The soils encountered in the exploratory holes are generally suitable for excavation
using standard mechanical plant. A hydraulic breaker will be required to break out any
hard cover or buried foundations that remain following demolition of the existing

building.

Atterberg Limits tests performed on samples taken from the superficial deposits showed
them to be of groups CL, borderline CI/CH and CH as defined in BS 5930:1999 and
based on these results, it is recommended that a high volume change potential be

assumed for the cohesive superficial deposits for design purposes.

Foundations in the northern part of the site can be constructed upon the superficial clays
at a minimum depth of 1.0m, which should offer a net allowable bearing capacity of
120kN/m”. Similarly foundations in the southern pari of the site within the granular
superficial deposits should offer a conservative allowable bearing capacity of
120kN/m?, and those in the Bognor Sands should offer a conservative allowable bearing

capacity of 200kN/m?,
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7.9 Suspended floor slabs with a 150mm subfloor void are recommended at the site because
of the large number of trees to be removed and the low to high volume change potential

of the cohesive soils.

7.10  According to Table C1 the Aggressive Chemical Environment for Concrete (ACEC)
class is AC-1 where concrete could be contact with groundwater (e.g. below about 2.0m

depth) and AC-1s if there is no risk of concrete being in contact with groundwater.

7.11 Soakaway test results indicate soakaways are unlikely to be suitable for the site, but this
depends on a number of factors including their plan size and depth, the *design storm’
and the site area to be drained. It is recommend that full scale soakaway testing be
undertaken during the construction phase or when the site has been formally acquired in

order better assess the suitability of the site for soakaways.

7.12  No contamination has been recorded at the site resulting in no complete pollutant
linkages being identified. Tt is therefore considered that the site is fit for the proposed

end use without further assessment or remediation.

7.13  Gas monitoring has indicated the site falls into ‘Characteristic Situation” 2 (low hazard).
Therefore gas protection measures such as reinforced gas membrane and underfloor

venting should be implemented.

7.14  The ‘Initial Waste Characterisation’ shows that the samples tested are classed as not

being hazardous.

7.15  We would recommend that the exploratory hole logs and the results of the Initial Waste
Testing and Characterisation, (including the history of the site) be presented to the
landfill(s) to which it is anticipated that the waste will be taken.

STRUCTURAL SOILS LIMITED
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T Payne A Cattell BSc PhD CGeol FGS
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APPENDIX A
(i) Site Location Plan
(i1) Exploratory Hole Location Plan

(iii) Proposed Development Layout Plan
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APPENDIX B
(1) Key to Exploratory Hole Logs
(i1) Window Sample Logs

(iii) Dynamic Probe Log
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KEY TO EXPLORATORY POSITION LOGS - SUMMARY OF ABBREVIATIONS

SAMPLING

Sample type codes

AMAL = Amalgamated sample.

B = Bulk disturbed sample.

D = Small Disturbed sample.

ES = Soil sample for envirommental testing,
IN-SITU TESTING

HP = Hand Penetrometer Test. Value given as shear strength ¢, in kPa.
ADDITIONAL NOTES

1. All soil and rock descriptions and legends in general accordance with BS EN ISO 14688-1, 14688-2, 14689-1, and
BS5930:1999 including Amendment 2 (2010),

2. Material types divided by a broken line (- - - ) indicates an unclear boundary,

3. The data on any sheet within the report showing the AGS icon is available in the AGS format.

Contract Reference: 726543
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i i First water strilee, second water strike etc.
i § Standing water level following first strike, standing water level following second strike ete.
/M Seepage,

Standing water level recorded at documented date,
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Contract; Client: Window Sample:
Mary Rose House, Havant PMC Construction WS1
Contract Ref: Date: Ground Level (): Co-ordinates: Sheet:
726543 20.02.12 -— — 1 of 1
Progress Samples / Tests ) ;fj ='.-§ Depth | Material
_ T [EEE Description of Strata (Thick | Graphic
Window Run Depth | No | Type Results = ;S“'EE ness) | Legend
Grass over TOPSOIL of dark brown slightly gravelly ploRuaE
r ' clayey SAND. Gravel is subrounded ta rounded fine to [(0.30) |, ',
r coarse chett. I
L 0.30
0.30-0.70 2| B Brown and yellow brown slightly gravelly silty fine to
I medinm SAND. Gravel is subrounded to rounded fine to | &
F coarse chert. r{050y [~ -
L g:gg_ﬂ_m é %S (Superficial Deposits) L A
I I 1 B | 0.80
0.80 HP | c=50/60/65 :o3 Firm yellow brown and orange brown sandy CLAY. -
| 0.90 3| b *H-tq (Superficial Deposits) F{0.30)
i A | 1.00 HP £,=50 ” - 110
. <] Orange brown and yellow brown silty fine to medium !
120200 | 4| D { SAND.
F - +] (Bognor Sand Member) r
| L00-2.00 I
{&7mm dia) r(0.90)
100%rec | L
I S _ 2.00
24 Orange brown silty fine SAND.
| 2.10-2.90 5| b 1 (Bognor Sand Member)
2.00-3.00
(7F7mim dia)
L 95%rec
1.75) |
| 3.103.60 6| D
8 375
Dark grey silty finc SAND., -
L +24 (Boguor Sand Member) i
[ | . 4.00
Window sample Lole terminated at 4.00 m depth.
Drilling Progress and Water.Obsewations o
’ Borehole | Casing | Borehole | Water Genera.l Relnal‘ks
Date Time Depth Depth | Diamcter | Depth || R
- {m) {m) (trm) (m 1. Inspection pit hand dug te 1.00m depth,
2, Stratum danip freny 2.20m depth.
3. 40mm diameter moniloring well installed on completion to 3.8m depth (response
zanc 0.8 1o 3.8m).
- All diIDBﬂSiOl_l; in mefres Scale: ] [.?.5 ]
Mcthod Tracked window | Plant Archway Drilled Logged Checked @
Used: sampling ___|Used  Competitor By: RD By TPayne By: [}




/ L LELOG | 7_26543_MA.RY_ROSE_HOUSE_HAVANT.GPI =v8_04}27/03/12 - 12:27 | TP,
Structural Soils Lid, Head Office - Brisiol: The Old Schoal, Stilthouse Lane, Bedminster, Bristol, BS3 4EB. Tel: 01 17-947-1000, Fax; 0117-947-1004, Web: www soils.co.uk, Email:admin@soils.couk,

GINT_LIBRARY_VE_04.GLRIWINDOW SAMP

S
% STRUCTURAL SOILS
Q WINDOW SAMPLE LOG

Contract; Client: Window Sample;
Mary Rose House, Havant PMC Construction WS2
Contract Ref: Date; Ground Level (): Co-ordinates: Sheet:
726543 20.02.12 1 oof 1
Progress Samples / Tests s B Depih Materi_al
. kS % Deseription of Strata {Thick | Graphic
Window Run Depth |NoiType| Results =] 8 ness) | Legend

MADE GROUND: Grass over TOPSOIL of dark brown
i slightly gravelly clayey SAND. Gravel is subangular to [ (0.30)
rounded fine to coarse chert and occasional brick.

[ 0.20 1| EBS [ 030
Stiff orange brown and light grey brown sandy CLAY.
I I (Superficial Deposits)
I [ 0.50 HE | c=90/100/90
| 0.60 2 D | (0.80)
i [ 0.90 HP | <=85/30/75 i
] i _ 1.00-1.20 3 D . 1.1¢
1.10-1.20 3| D Firmm orange brown and light grey brown slightly gravelly
" 1.10 Hp =75 slightly sandy CLAY. Gravel is subrounded to rounded |
3 B fine fo medium chert. I
| 130 HP e=60 (Superficial Deposits) 0:53)
1.00 - 2,00
(87mm dia) | —
100% rec | 0 HP 663 [ 1.65

| Fim orange brown and light grey brown sliéilﬂy sandy |

1.70-1.90 41D gravelly CLAY. Gravel is subrounded to rounded finc to | (0.30)

: 170 Hp c:=60 coarse chert, |
(Superficial Deposits) - 193,
| j2.0(}-2.50 5 ] 20702 gﬁi}%: brown and brown slightly silty fine to medinm |
= (Bngno'r Sand Member)
2.00-3.00 (1.20)
(77mm dia) | . rcl.
100% ree. | 2.50-3.00 6 D |
F - B - 3.15
- Dark grey silty fine SAND.
| 3.20-4.00 7 b (Bogner Sand Mermber)
3.00-4.00 g
(67mmdia) | (0.85) (-
100%rec | 3

| 3.80-4.00 7| D

I i 400 (R

Window sample hole terminated at 4.00 m depth.

Drilling Progres‘-s and Water Observations )
Borchole | Casing | Borchole | Watér | General Remarks

Date Time Depth Depth | Diameter | Depth . . .
(m) ) () L 1. Inspection pit hand dug to 1.00m depth,

20/02/12 4.00 B 225 2. Stratum saiurated from 2.00m depth,

3. Groundwater standing at 2.25m depth after drilling.

4. Holc collapsed to 2.50m depth.

5. Soakaway test performed in base of hole,

6. Hole backfilled with arisings en completion.

. All dimensiens in metres B I Seale: 1:25 |
Method Tracked window |Plant Archway Drilled Logged Checked
Used: sampling Used: Competitor By: RD By: TPayne |BY: % R




: GLBIWINDOW SAMPLE LOG | 726543_MARY ROSE_HOUSE_HAVANT.GP] - v8 04|27/03/12-12:27 | TP.
Struerural Soils Lid, Head Gffice - Bristol: The Old School, Stillhoust Lane, Bedminster, Bristol, BS3 4ER. Tel: 0177-947-1000, Fax: 0117-947-1004, Web: www.soils.co.uk, Bmail:adminf@soils.co.uk.

GINT_LIBRARY_VE 04

Q
% STRUCTURAL SOILS
Q WINDOW SAMPLE LOG

Contract: Client: Window Sample:
Mary Rose House, Havant PMC Construction WS3
Contract Ref: Date: Ground Level (}: Co-ordinates: Sheet:
726543 20.02.12 - -— 1 of 1
Progress Samples / Tests | = Depth | Matezial
81 % _ . :
] S| 8 Description of Strata (Thiclk | Graphic
Window Run Depth No [ Type Results - ness) | Legend
Grass over TOPSOIL of dark brown slightly gravelly very LA
silty SAND. Gravel is subrounded to rounded fine to |
medium chert. r 023
" 030 1| EBg Firm dark brown and orange brown slightly gravelly sandy |
L SILT. Gravel is subrounded fo rounded fine to coarse
| chert.
0.50 2| D (Superficial Deposits)
[ 0.50 HP ¢, =55/50/50
| 0.60 2 D
i | 1.00 HP =40/50/45 -
" 1.10-1.20 4 D & Stiff orange brown and light grey brown slightly gravelly
Lo P =100 slightly sandy CLAY. Gravel is subrounded to rounded
| 120 HP ¢85 fine to medium chert.
130 HP e=70 (Superficial Deposits)
1.00-200 | 140 HP c=75 _
(7[?)‘(’}1:/“ dia) | 50-1.80 41D Firm orange brown and grey slightly sandy gravelly
O ) HP 0,=65 CLAY. Gravel is subangular to rounded fine {o coarse
3 chert.
180 HP 0.=60 {Superficial Deposits)
- VA—X——— H " Yellow brown and orange brown slighly silty fine fo
2.00-3.00 3 D coarse SAND.
| (Bognor Sand Member)
2.00-300 | 302
(57mm dia) |
75% rec - =
i x | 3.00.3.80 6| D
3.00-4.00
(47mm dia}
80% rec 5
390400 | 7| D | Dark grey silty fine SAND. .
D \{Bognor Sand Member) o /
I | Window sarmple hele terminated at 4.00 m depth. r

Drilling Progress and Water Observations

Borehole | Casing ! Borchole Water Genel‘al Remarks
Date Time Depth Depth | Diameter | Depth o
(m) (m) {mm) (m)

1. Inspection pit hand dug to 1.00m depth.

20/02/12 4.00 B 264 2. Groundwatcr standing at 2.64m depth aller drilling.
3. Hole collapsed to 2.70m depth.

4. Hole backfilled with arisings on complction.

N R e e All dimensions in metres |Scalc: 25
Method Tracked window | Plant Archway Drilled Logged Chcckc;i@\m ﬂ
Used: sampling Used: Competitor By: ~RD  [By.  TPayne |By A




Q
% STRUCTURAL SOILS
Q WINDOW SAMPLE LOG

Contract; Client; Window Sample:
Mary Rose House, Havant PMC Construction WS4
Contract Ref: Date: Ground Level (}: Co-ordinates: Sheet:
726543 20.02.12 — — 1 o 1
Progress Samples / Tests 5| E Depth | Material
- 5|8 Description of Strata (Thick | Graphic
Window Run Depth [No |Type| Results = | A ness) | Legend
MADE GROUND: Grass over TOPSOIL. of dark brown
slightly gravelly silty SAND. Gravel is subangular to |
rounded fine to coarse chert, brick and charcoal. r(0.50)
| 0.30 1| ES ]
030 2| D | 0.50
| 0.50-0.70 3| D Brown and orange brown gravelly clayey SAND. Gravel
| is subrounded to rounded fine to coarse chert. ]
F (Superficial Deposits) [ 095
- 0.75-0.95 41 D Finn orange brown and brown sandy CLAY. i
0.80 Hp ©,~45 (Superficial Deposits) 0.95
- " 1.00-1.50 s | o Orange brown and light grey brown clayey fine SAND. -
‘ | {Bognor Sand Member)
‘ =
| :
, 21
& 100-200 ;
E T {(TTomdia) | Y r 5
15_ Whrce | o000 o L(£.35)
'L;Ig N
]
Ao I
g 2002
e (220280 | 7| D = 2.30
i Orange brown silty fine SAND.
2| 200-300 [ {Bognor Sand Member)
2 [ (57mm dia)
Ef: I 85%rec - L
82 L .
g
as I i
28 - L(1.25)
S 1300350 [ 8| D i
= % | L -
L=
s "
S I
i |
Z5 [ 3.00-4.00
=8 [ (@7mm dia) [ 3.55
T B5%rec | 3.6044.00 o | Db Dark grey silty fine SAND. F ;
ua Lo (Bognor Sand Member) L -
24 | (0.45) |
il 4.00
=8 Window sample hole terminated at 4.00 m depth.
'8
23
& —e : -
%'g Drilling Progress and Water Observations
< g Borehole | Casing | Borehole | Water Gener 8,1 Remarks
g = Date Time D(cp;h D(ep)th Di(ame)ler D(cp;h -
o8 m m mm m . .
z N - 1. Inspection pit hand dug to 1.00m depth.
Eﬁ? 20/02/12 4.00 - 233 1| 2. Stratum safurated from 2.30m depih.
58 3. Groundwater standing at 2.33m depth after drilling,
=& 4, Hole collapsed to 2.40m depth.
o D!
éfig 5. Hele backfilled with arisings on completion,
g
g
%fr B L All dimensions in metres ‘ Scale: 1:25 o
:_'I% Method Tracked window |Plant Archway Drilled Logged Checled @
g5 |Used: sampling | Used: Competitor  |By: RD By TPayne |[By: @




E_HAVANT.GPI - v§_04 | 17/03/12 - 12:87 | TP,

Structural Soils Lid, Head Offica - Bristol: The OId S¢hool, Stillkoust Lane, Sedminaier, Bristal, BS3 4EB, Tel; 01T7-947-1000, Fax: 0117-947-1004, Web; www.soils.co.uk, Email:adming@sotls.ce.uk.

MARY_ROSE_HOUS

SAMPLELOG | 726543

GINT_LIBRARY_V5_04.GLB!WINDOW

Q
&\ STRUCTURAL SOILS
Q WINDOW SAMPLE LOG

Contract: Client: Window Sample:
Mary Rose House, Havant PMC Construction WS5
Contract Ref: Date: Ground Level (): Co-ordinates: Sheet:
726543 26.02.12 — -— 1 of 1
Propress Samples / Tests 5| E Depth {Material
) 57 Description of Strata (Thick | Graphic
Window Run Depth | No [Type Results Z| & ness) | Legend
Grass over TOPSOIL of dark brown slightly gravelly AR
sandy SILT, Gravet is subrounded to rounded fine to | (0.35) |~

" 0.20 1 ES medium chert.
V I 0.35
| 0.40-0.60 2 D Brown and grtey silty gravelly SAND.,  Gravel is |
S subrounded to reunded fine to coarse chert.

T _ (Superficial Deposits) | 0.60

Brown and orange brown clayey fine to medium SAND.

(09'”?1{1)11;11&?2) :0'70_1‘()0 3| p (Superficial Deposits) ! (0.45)
100% rec I
- - B I 1.05
1 10-150 4| D Orange brown and light brown slightly silty fine SAND. |
| (Bognor Sand Member)
Lo0-200 [
(TImmdia) [ x
859 roc 1.50-2.00 5 D

e

i I _ (1.85) |
i x 200250 | 6 | D ; i -

; |

200-290
| (57mmdia) |
R0% ree 2.50-2.90 7 D

.. . dark brown staining from 2.40 to 2.60m depth.

Y | 290 |o°

Window sample hole refused at 2.90 m depth.

Drilling Progress and Water Obscrvations )
’ Borehole | Casing | Borehole | Water Gﬁneral Remaflis

Date Time Decpth Depth | Diameter | Dcpth

(m) (m) (mm) (n} L
== 1. Inspection pit hand dug to 1.00m depth.
20/02/12 2.90 - 202 113 Stratum damp [rom 1.50m depth,
3. Stratum saturated from 2.00m dcpth.
4, Groundwater standing al 2.02m depth after drilling.
5. Hole collapsed to 2.28m depth.
6. Soakaway test performed in base of hole.
7. Hole backfilled with arisings on complction.

All (iiﬂlensjons in metres I-S?:alc: 1:25

Method Tracked window | Plant Archway Drilled Logged
Uscd: sampling | Used: Competitor _ |By: RD |Bv TPayne




| 28/03/12 - 15:59 | TP,

minster, Bristol, BS3 4EB. Tel: 0] 17-947-1000, Fax: 0117-847-1004, Web: www solls.co.uk, Email:admin(@soils.co.uk.

MARY _ROSE_HOUSE_HAVANT.GPJ - v8_04

, Stillhouse Lane, Bed

| 726543

tural Soils Lid, Fead Office - Bristol: The Old School

GINT_LIBRARY_VB_04.GLBIDYNAMIC PROBE LOG

Strue

DRAFT

Q
% STRUCTURAL SOILS
N\ DYNAMIC PROBE LOG

Contract: Client; Probe ref:
Mary Rose House, Havant PMC Construction DPS
Contract Ref: Date: Ground Level {): Cao-ordinates: Sheet;
726543 20.02.12 — -— 1 or 1
DEPTH|  READING DIAGRAM (N100 VALUES) i
5e.- REMARKS
(m) (B[OWS/IOOI]nn) IOI L] I?l [ 1 |1|0| Vo Illsl [ I2|0I |9} JZ'SL (] l3101 11 |3ISI (] I‘E-IDI i l4|5I ! ISI(] E%é
1 0
i 0
1 1
| 2
3
05 <
i 1
| 2
| 2
- 1.0 :

/é/,lf)’

L5 - 6 N
, . w

’ \
\

Dynamic probe hole terminated at 2.00m depth.

2.0

2.5 A

3.0 A

3.5

45 -

General Remarks

Equipment conforms to DPSIT apparatus in BS 1377:1990 Part &

All dimensions in metres Method; - Tested Checked A, ||
Scale 1:25 BS1377 - DPSI By:  RDavenport |By: m J




APPENDIX C
(i) Dynamic Probe Calibration Records

(1) Socakaway Test Results

726543R Page iii Structural Soils Limited



~“HammerEnergy-Measiirement.Reéport = =
Type ofHammer =~ ° T'Dat o
Clent. © STRUCTURAL SONLS -

estNo_ .. 550

R Force T
- dj Bisenetacotrod.

il Talning (mited, The Paddocks, Hame Frm Offic

“Tel:-0i205670950 . Fak: O1235678332 ~-Emalt-info@eqilpaironing.couk

rdshire,

R ey




8_04| 28/03/12~ 16:10 | TP,

MARY_ROSE HOUSE HAVANT.GPJ - v

GLBII - BH SOAKAWAY - SEPT2011 | 726543

GINT_LIBRARY V& 04

BOREHOLE SOAKAWAY TEST

Test position: WS2
Ground Level (): --- Co-ordinates; =

PLOT OF DEPTH OF WATER BELOW DATUM AGAINST TIME

0.2

04

0.6

0.3

2.0

DEPTH BELOW DATUM (m)
n

22

24

2.6

28

3.0

1] 10 20 30 40 50 60
TIME (mins)

Test hole details:

Effective depth, De = 183 m
Hole depth at start of test; 2.50m

Effective storage volume, Vp?5-25 = 0.006083 Jiey Window sample hole
(average diameter used). 92mm

Surface area, g = 0271107 nr
P50

Time, 3,‘p7 525 = 6115 secs Legend:

Infiltration coefficient, f = 3.67x10" m/s A Tost| (20/0212012)

Notes : The drop in waler level during the test did not reach the 25% full
point required for calculation of a test result. The time at which the
test water level should have reached this point has been determined
by extrapolation. For calculation purposes window sample hole is

assumed to he dry at start of test
Compiled By Date Checked By Date
% STRUCTURAL SOILS
%\ The Old School e 20312
\% Stillhouse Lane Contract: Cantract Ref:
% Bedminster Mary Rose House, Havant 726543
Bristol BS3 4EB




_04128/03/12 « 16:10 | TP.

E_HAVANT.GPJ - v8_04

MARY_ROSE_HOUS

SOAKAWAY - SEPT2011 | 726543

GINT_LIBRARY_V§ 04,GLEIl-BH

BOREHOLE SOAKAWAY TEST

Test position: W85
Ground Level (): -—- Co-ordinates: —-

PLOT OF DEPTH OF WATER BELOW DATUM AGAINST TIME

0
02
0.4
0.6 ‘o%“"
F\\‘-
0.8
[
E 10 N i
s —
P12
<
B a4
=
S 16
(m
- 1.8
=
By
jhal 2.0
O
22
24
26
28
30
0 10 20 30 40 50 60
TIME (mins)
Test hole details:
Effective depth, De = 1.82 m
Hole depth at start of test: 2.28m
Effective storage volume, V 7505 0.005164 nm Window sample hale
P (average diameter used): 85min
Surface area, @50 = 0.248677 m
Time, Ip75_25 = 7835 oS Legend:;
. . _ 5
Infiltration coefficient, f = 2.65x10 m/s & Testl (20/02/2012)
Notes : The drop in water level during the test did not reach the 25% full
point required for calculation of a test result, The time at which the
test water level should have reached this point has been determined
by extrapolation. For calculation purposes window sample hole is
assnmed to be. dry at star.of test
Compiled By Date Checked By Datc
% STRUCTURAL SOILS % P
\ The Old School
\% Stillhouse Lane Contract: Contract Ref:
% Bedminster Mary Rose House, Havant 726543
Bristol BS3 4EB
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(i)

APPENDIX D
Geotechnical Laboratory Test Verification Sheet

Geotechnical Laboratory Test Results

Page iv
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TESTING VERIFICATION
CERTIFICATE " YRS

TESTING

04 |26/03/12- 12:08 | DT,

MARY _ROSE HOUSE HAVANT.GPJ -8

CATION REPORT | 726543

The test results included in this report are certified as:-

ISSUE STATUS: FINAL
CHECKING STATUS: CHECKED

In accordance with Structural Soils Ltd Laboratory Quality Assurance Manual, Issue
6, January 2010 all results sheets and summaries of results issued by the laboratory
are checked by an approved signatory. This check will also involve checking of at

least 10% of calculations for cach test type to ensure that data has been correctly
entered into the computer and calculated. The integrity of the test data and results
are ensured by control of the computer system employed by the laboratory as part of
the Software Verification Program as detailed in the Laboratory Quality Assurance
Manual.

This testing verification certificate covers all testing compiled on or before the
following datetime: 26/03/2012 12:07:46.

Testmg reported after this date is not covered by this Verification Certificate.

Approved Signatory
David Trowbridge (Laboratory Manager)

Structural Soils Lid, Head Qffice - Bristol; The Old Schoel, Stillhouse Lane, Bedminster, Bristol, BS3 4B, Tel; 0117-947-1000, Fax: 0117-047-1004, Web: www.soils co.uk, Email:admin@soils.co.uk.

GINT_LIBRARY_VE 04.GLBIL - LAB VERIFI

% STRUCTURAL SOILS | Contect Job N
% la Princess Street
Bedminster Mary Rose House, Havant 726543

» m




| 25/03/12 - G8:12 | &F.
47-1000, Fax; 0117-947-1004, Web: www.soils.co.uk, Email:admin@soils.co.uk.

Briste], B33 4EB. Tel: 01179

minster,

Y_ROSE_HOUSE_HAVANT.GPJ-v8_04

MAR’

EC7 | 726543
, Stillhouse Lane, Beds

PLASTICITY CHART -PI Vs LLL

In accordance with clause 42.3 of BS5930:1981
Testing in accordance with BS1377-2:1990

U - Upper Plasticity Range

L - Low Plasticity Intermediate] H - High V - Very High E - Extremely High
70
60 v

[ev) /

: | ]
v

. (=] .y
d @

1y

Plasticity Index - PI (%)

10 Ve d MH
ﬁ/ (]
ML
0
0 20 40 60 80 100 120

Liquid Limit - LL (%)

Sample Identification BS Test | Preparation | MC 1L PL PI <425um
%22};(1::1!?3 Sample D&;:;h Method # Method + 1y % o Ly %

® ws2 2D 0.60 |3.2/4.4/5.3/54 42.3 23 50 19 3] 98

X ws3 2D 0.60 13.2/4.4/5.3/54 424 22 32 20 12 94

Al WS3 3D 1.10 [3.2/44/53/5.4 423 27 67 22 45 160

# Tested in accordance with the following clanses of BS1377-2:1990. + Tested in accordance with 1he following clauses of BS1377-2:1990.

3.2 - Moisture Content 4.2.3 - Natural State
4.3 - Conc Penctrometer Method 4.2.4 - Wei Sieved
4.4 - One Point Cone Penetrometer Method
4.6 - One Point Casagrande Method

5.3 - Plastic Limit Methad

5.4 - Plasticity Index

Key: *=Non standard test, NP = Non plastic. Approved Signatories: D. TROWBRIDGE A, FROST M. STOKES S. HANDCOCK

.GLB!L - ALINE STANDARD -

, Head Office - Bristol: The Old Schoal

QINT_LIBRARY_VS_04
Structural Soils L

Q  STRUCTURAL SOILS ; Complec Date
%\ la Princess Street A8 Ml ALAN FROST 250312
\% B Cdn:]inster Contract Contract Ref:
% Bristol Mary Rose House, Havant 716543
BS3 4AG @
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PARTICLE SIZE DISTRIBUTION TEST

In accordance with clauses 9.2,9.5 of BS1377:Part 2:1990

v8_0425/03/12 ~ 08:13 | AF.

_MARY_ROSE_HOUSE_HAVANT.GPJ -

| 726543 _
ab: 1z Princess Strect, Bodminster, Bristol, BS3 4AG. Tel: 0117-947-1000, Fax: 01 17-947-1004, Wcb: www.sails.co.uk, Email:adminsoils.co.uk,

tura] Soils Lid, Branch Office « Bristol L

GINT_LIBRARY_ V8_04.GLBIL - PSD - EC7

Struef

Window Sample : WS4 Sample Ref: Sample Type: AMAL Depth (m):  1.00
Anmaigamation comprises: WS4, Depth:1.00, Ref>5, Type:D + WS4, Depth:1.50, Ref'6, Type:D
100 = 100
P
96 lr 90
80 I! 80
a2 ! 70
7 /
&
o 60 60
ﬂ
=}
8 50 50
&
Ay
40 49
30 30
20 20
-—""-__—
1} 10
0 0
0.0001 0.001 0.01 0.1 1 10 100
Particle Size (mm)
CLAY fine | medium | coarse | fine 'medium, coarse | fine 'medium | coarse |, s
SILT SAND GRAVEL
BS Test | Percentage Particle | Percentage Soil Sieve
Sieve (mm) | Passing Diameter Passing Fraction Percontage
125.0 100
75.0 100
630 100 0.02 18 GRAVEL 0
20.0 100
0.006 16
10.0 100 SILT 5
6.30 100
o o 0.002 14 CLAY 14
1.18 99
0.600 98
0.425 98 ; i
0912 96 Soil Description:
0.150 94 Grey mottled brown clayey SAND
0.063 19
Approved Sigralories: D, TROWBRIDGE A. FROST M.STOKES S.IIANDCOCK
STRUCT SOILS Compiied By Date
@ 1a Princess Street A -8 M ALAN FROST 25/03/12
Bedminster Contract Confract Ref:
%% Bristol Mary Rose Touse, Havant 726543
BS3 4AG ies|
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726543R

1))
(i1)
(iii)

APPENDIX E
Contamination Laboratory Test Results
Initial Waste Characterisation (Haswaste)

Laboratory UKAS Accreditation Certificate

Pagev
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anvirolab

Units 7 & 8 Sandpits Business Park
Mottram Read, Hyde, Cheshire, SK14 3JAR

FINAL ANALYTICAL TEST REPORT

Envirolab Job Number:
Issue Number:

Client:

Project Manager:
Project Name:

Project Ref:

Order No:

Date Samples Received:

Date Instructions Received:

Date Analysis Completed:

Prepared by:

f f f

MM nshail ]
Melanie Marshall
Laboratory Coordinator

Motes - Soil analysis

All results are reported as dry weight {<40°C).

12/00842

1 Date: 05 March, 2012

Structural Soils Bristol
The Old School House
Stillhouse Lane
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SSL Enviro / Tom Payne
Mary Road House, Havant
726543
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Approved by:

Liz McDermott

Project Coordinator

For samples wiih Matrix Codes 1 - 6 inert stones »10mm are removed or excluded from the sample prior to analysis and reported resulis
corrected to a whole sample bases. Far samples with Matrix Code 7 the whole sample is dfied and crushed pricr {o analysis.

Notes - General

Subscript "A" indicates analysis peiformed on the sample as received, "D" indicates analysis performed on dried & crushed sample.
All analysis is performed on the dried and crushed sample for samples with Matrix Code 7 and this supercedes any "A" subscripts.
Superseript "M" indicates method accredited to MCERTS.

Predominant Matrix Codes - 1 = SAND, 2 = LOAM, 3 = CLAY, 4 = LOAM/SAND, 5 = SAND/CLAY, 6 = CLAY/LOAM, 7 = OTHER.
Samples with Matrix Code 7 are not predominantly a SAND/LOAM/CLAY mix and are not cavered by our MCERTS accreditation.
Secondary Matrix Codes - A = coniains stones, B = contains construction rubble, C = contains visible hydrocarbons, D = contains

glass/imetal, E = contains roots/twigs.

IS indicates Insufficient sample for analysts. NDP indicates No Determination Possible. NAD indicates No Ashes

Superscript # indicates method accredited to 150 17025.
Analytical results reflect the quality of the sample at the time of analysis only.
Opinions and interpretations expressed are outside the scope of our accreditation.

N

|l

MCERTS RIS

.
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Envirolab Job Number: 12/00842

Client Project Name: Mary Road House, Havant

Client Project Ref: 726543

Lab Sample ID 12/008421 | 12/00842/2 | 12/00842/3 | 12/00842/4
Client Sampie No 1 1 1 1

Client Sample ID W3t ws2 ws3 Wss

Depth to Top 0.50 0.20 0.30 0.20

Depth To Boitom

Date Sampled 20-Febh-12 | 20-Feb-12 | 20-Feb-12 | 20-Feb-12 -
Sample Type Soil-ES | Soil-ES | Sol-ES | Soil-ES R §
Sample Matrix Code 4AE S5AE 5E 5AE g g
pHM* 7.41 7.48 6.53 5.58 pH aTaats
Sulphate (water sof 2:1)p™ <0.01 <0.01 0.02 <0.01 ol AT026s
Organic mattery* 1.9 20 16 1.6 Gwiw | AT o
Arsenicp™ 6 6 7 2 mghkg | ATox
Cadmiumg™* 1.3~ 1.0 1.6 0.6 mgtkg | AT
Copperpy™ 8 8 8 4 mgtkg | ATom
chromiumg™ 16 20 21 14 mglkg | ~Ton
Leady"* 27 28 23 15 mglkg | ATOH
Mercuryp <017 017 <017 <017 mgkg AT
Nickely™ 5 7 8 4 makg | Atz
Seteniumg™ <1 <1 1 <« mgikg | Ao
Zingp™ 46 85 48 24 mgkg | Ao
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Envirolab Job Number: 12/00842

Client Project Name: Mary Road House, Havant

Client Project Ref: 726543

'Lab Sample 1D 120084211 | 12/00842/2 | 12/00842/3 | 12/00842/4

Client Sample No 1 1 1 1

Client Sample ID Ws1 ws2 Wws3 ws5

Depth to Top 0.50 0.20 0.30 0.20

Depth To Bottom

Date Sampled 20-Feb-12 | 20-Feb-12 | 20-Feb-12 | 20-Feb-12 -
Sample Type Soil-ES | Soil-ES | Sofl-ES | Soil-ES a: E
Sample Matrix Code 4AE SAE 5E 5AE § g
PAH 18

Acenaphthene, ™ <0.01 <0.01 <0.01 <0.01 molkg | Avome
Acenaphthylene,™* <0.01 <0.01 <0.01 <0.01 moikg | AT
Anthracene,’ <0.01 0.02 <0.01 <0.01 mahkg | ATaws
Benzo{a)anthracene,™® <0.01 <0.01 <0.01 <0.01 mgkg | aTows
Benzo{a)pyrene." <0.01 <0.01 <0.61 <0.01 —__
Benzo{b)fiuoranthene, .02 002 0.01 <0.01 me/kg ATD18s
Benzo(ghi)perylene,™ <0.01 0.02 0.01 <0.01 mglkg | AToms
Benzo(k)fluoranthene, <0.01 0.01 <0.01 <0.01 ma/ky ATa19s
Chrysene,™ 0.03 0.03 0.04 0.03 muky | Avem:
Dibenze(ah)anthracene, <0.01 <0.01 <001 <0.01 mofkg AT
Fluoranthene,"* 0.07 0.05 0.05 <0.01 mglkg | ATos
Fluorene,™ <0.01 0.01 <0.01 <0.01 mgkg | AT
Indeno(123-cd)pyrenef <001 <0.01 <0.01 <0.01 mgrkg ATO1s
Naphthalene, "™ <0.01 0.03 0.02 <0.01 mytkg | ATans
Phenanthrene,"* o.M 0.05 0.02 «0.01 mytkg | AToe
Pyrene " 0.06 0.04 0.05 0.02 marky | Aot
Total PAHA D.20 0.31 0.21 0.06 magfkg ATO1s
TPH Banded 2

>CB-C10,4" <10 <10 <10 <10 markg | Ao
»C10-C25," <10 <10 <10 <10 mgikg | ATeoms
>C25-C40,° <10 <10 <10 <10 mgikg | Ao
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SUMMARY OF CONTAMINATION ANALYSIS: SOIL

Arsen 32 32 31
Cadmium 10 0] 10
Chromium (lolaly 3,000 3,000 3,000
Chromviun (hexavalent) 43 4.3 43
Copper 2,300 2,300 2,300
.17 Elementa] Mereury {Hg) 0.42 Flemental Meroury (g 10 Elemental Mercury (Hg')
Mercury 170 Inarganic Meccury (Ha'"y 170 Tnorparic Mercury (g™ 170 Incepanie Merciry (Hg'y
7.4 Al Mercery (Hg'™) 96 Methyl Meroury (Hg'Y) 1L Rfzthy! Mercury (Hg')
Nickel 130 30 130
Lead 00 300 300
Selenium 350 350 350
Zinc 0 3,800 1,800

pa ;
Acenapinhene 210 480 1,000
Acenaphihy] 170 400 850
Anthracene 2,300 4,900 5,200
Benzo (a} anthracene 3.1 4.7 59
Benzo (a) pyrene 033 0.94 1.0
Benzo (b) fluoranthene 3.6 6.5 7.0
Benzo {gh,i) perylene 44 16 47
Benzo (&) fluoranibiens %5 96 (L]
Chrysene 6.0 3.0 913
Bibenzo {ah) anthracene 676 G236 0.9¢
Flugranthene 260 460 670
Flrorene 160 3’0 780
Indeno {1,2,3-cd) pyrene 3z 38 4.2

Japhthal 1.5 3.7 87
Phenanthrene 9 200 R0

360 1,000 1500
LR 37 1.4
Benzene 0.07% 0.157 033
Toluene 120 270 Glg
Elhyl Benzene 63 154 350
Xylene (i) 44 103 240
Xylene (p) 42 98 210
Xylene (o) 45 106 230
Aliphatics EC5-ECG 30 55 1o
Aliphatics >EC6-EC3 3 (1] 370
Aliphatics >EC8-EC10 19 46 10
Aliphatics>ECI10-EC12 Y3 (48) 230(118) 340(283)
Aliphatics >EC12-EC16 744 {34) 1,700 (59) 3,000 (142)
Aliphatics >EC16-EC35 43,100 (8.48) £4,000 (21} 76,000
Aliphatics >EC35-EC44 45,100 (R.48) 64,000 (21} 76,000
Aromalics EC-ECT
Use benzene and toluene results o sssess these bands

Aronatics >ECT-EC3
Aromalics =ECR-ECY 130 36 700
Aromatics >EC3-EC10 27 [+ 150
Aromatics >ECI10-EC12 G9 160 346
Aromatics >ECI12-EC16 140 310 303
 Aromatics >EC16-EC21 250 480 770
Aromaties >EC21-EC33 890 1,100 1.230
Aromatics -EC35-EC44 890 1,100 1,230

Fait

'TPH EC6-ECI0

19

46

10

TPIT GC10-EC25

69

Lao

34r

TPH EC25-ECAD

890

1,100

1,236

¢ ) =Saurtion limits
EC: cygivalent cabion

GACs givenasume 1% SOM for meisls and 2,5%% SO e hyvieoca Dons

F0M: Snil arganfe malter
G

Freaphase

fuesenl.
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As cmpds (AeS), Cd (CEO). CiVI empds [FeCrO, Cu (Cu,0), Inarg Hy cmpds {H3), Pb erapds (PLE0,), Ni NIGO5}, Se cpds (SeSy and 2n 85 Zn0. Al Ba(BaCO), Bacmpds (BeS0,), Co (CaO} Ma (MnQz} and Mo (Mol

HASWASTE v4a. Envirolab’s Conlaminafed Land Soil Hazardcus Waste Tagl.
Sandpits B Tark, Mofram Road, Hyde, Cheshire SR14 3AR.
P
726543 Mary Rose House,
Havant
[TPAWSIBH wWsi Ws2 =] W5
Depth {m) 050 020 .50 a2
Envirolal
maykg malkg myikg mgkg mgfkg mglkg mglkg mglkg mylkg mglkyg myglkg mpky mplkg mgity mgkg maikg mghg wiglkg

Arsenic

Cr¥l or Chromlum
Copper

Lead

Hickel

[2inc

z

“

Cadnaum
Mercury
Selenium

Barium
Beryllium
Cobalt
Manganese

Malybdenem

Tatal USEPA 16 PAHS
Acenaphthena
Acenaplithylene
{Anthracens
|Benzofalanthracene
Benzo[alpviane
|Benzolb¥lucranthena
Banzolghllperylene
Benzolkiflucranthena
Chrysene
Dibenzolahlantheacena
Flucranthena

Fluorene
indenof123¢d]pyrena
Naphthalene
Phenanthrene

Pyrane
Benzofilfluoranthens

ool
oo

0T

801" -

Benzena
Toluene
Ethylbenzene
Kvlenes

Trimethylbenzenes

Chtorchenzene
1.2-Dichlorobenzene
1.3-Dichiorohenzens
1,4-Dichlorchenzens
1.2.4-Trichlorebenzene
2-Chiarclaluens
4-Chlorotoluens

Trichforeethene (TCEL |

Oil In Wasle Carcinogenic H7

Jotal TPH =1,000mg'ky 74 15 3 86
Petrol or {C6-C10] 21.000mgkg 1000 1000 1000 1000
Diesel or {G10-C25) or -
210, 000myk 100 100 100 100
teanscrvative GI0-C35) °
Lube Qil or {C25+) or
21.000m, 100 00 100 100
(conservative C21+) QM
BIARCHT Carinoganic ”j;m 2% 100 100 100 [ *ovo! SoMA DM FOMR! Dt oM DD ol FT #Drviot 1D #0wr: oV N
Kesosene . . i
Herosens | | | 1 i RSN B ] T ] I B [ T |
Creosate . . § —
Creosote 1 1 i | i I I [ F I B | I 1
IEH Corrosive HB {Inilant HA)
oH isoill =2 HB211E
£H (feachate) =2 HE211LS — :
Alkal] R N2OH1 00g) - H ¢ N - . . - - : o L -
Hd Aliall Roserve Lo EYER | 06 [ a0 o0 oo oo on oo o0 o ba o 0a op oo an oo
HBAhﬁRBsﬂvi;I a5 | oo oo oo oo oo oo oo o0 on o0 00 1] 00 o o an oo

Produces Toxic Gases H12

Total Sulphide

Free Cyanife

Elemental/Free Suiphur
PCB: Tolat ]

Phenals Tolal by HPLG

Phenol
Cresals
Hylenols
1-Naphthol
Resourcinal

2.3,5 B-Tefrachlorophenol
2,4,5-Trichlerophenel
2.4,6-Trichlerophenol
2.4-Dichloraphenal
4-Chiorp-3-methylchenol

Pentachiorepherol

Blsf2-cthylhexvtiphihalate
Butvibenzviphthatate
Din-by hthataie

Visuat Fibre Screen or
Asbestos D (enter ¥ or N}

[Hazaid Cades Tuesholds. % %* % % % % % % % % % % % % % % % %
livitaint H4 210% 0000 0.000 0:000 4000 0,000 0000 0000 0.000 0.000 0.000 4000 0.000 0.000 0000 0.000 0000 0000 0000
liritant He 220% 0001 0.001 0.002 apot 0,000 0000 0,000 0.000 0.000 0.000 2000 0.000 0.000 0000 0007 00 0000 0.000
Harmful H5 235% 0009 L] 0009 0,006 0.000 0000 0000 0600 0000 0003 a000 0.0 Q000 0.000 £.000 0000 0.000 0,000
Toxie HB {Harmful H5) m:_zf;”: 2000 0000 0.000 a.000 D000 000 0000 w000 0000 Do anoo 0.000 axea 0000 0.000 0000 0.000 0.006
Toxte HB {Harmful HS) 23:;5?5?:5; oz €003 4003 g0l Do 0000 oo Doos ocon il a00d 0,003 o0 0000 0.002 0000 0.000 0.000
Carcinagenic H7 20.1% 0005 0.007 0007 0,005 0.000 0,000 0.000 D000 0,000 0,000 0.000 0.000 oo 0000 0.000 0,000 0000 0.000
Carcinogenic HT % 0000 0.000 000 0,000 01000 0.000 0.000 0.000 0.000 0000 0,000 9000 ©.000 .00 0,001 oo Doon o.00%
Camosive HB {Iritant H4) e 0000 000 o0 2000 0000 0000 0000 0.000 0.000 0000 0000 0,000 o0 0,000 0.000 0000 o0o oo
Tende for Reproduction H10 20.5% [T 0.004 0003 D00z DooD D000 D000 0000 0000 0000 [ 0,000 ©.000 0004 2.000 [T 0000 o000
Toxic for Reproduction H1D 5% 0.004 0.£04 0003 000z 0.000 a0g 0.000 0.000 0.000 0.000 Do0o 0000 0.000 0,000 0.00 0000 2,000 0.000
Mutagenic H11 20.1% 0ol 0401 0.001 0001 003 0001 0.000 D000 000D [ 00D 0c00 .00 0000 0000 0000 £.000 .00
Mutagenig H11 2% 0001 0.00% 0002 Dol 0.000 0000 0.000 0.000 0.000 0.00¢ 0000 2000 0.000 4000 0.000 0000 0.003 000
New Hi3 Sensitising 2% 0.0053 0.0066 00070 0.0045 0,600 41,0000 0.0000 00000 a0000 00000 C.0000 00000 00000 00000 0.0000 0.0000 00000 0.0000
Ecotoxic H14 ) 0067 0084 [ 0044 0.000 D00 0.000 0.000 0.000 0.000 0000 0.000 0.000 a00a 2.000 [ore] 0.0 0.000
v Ecoloxc Hi4 individual 20.0025% 000000 000000 040000 000000 000000 000000 000000 000000 000000 oocoos | 000000 000000 000000 | 000000 ooooa | a,00000 Doooee 0.00000
subslance spacific thresholds
Wew Ecoloxic H14 ndividual 20025% 00000 00000 aoo0 0.0000 0.0000 0.0000 00000 0.0000 0.0000 0:0000 0.0000 00000 0.0000 0,008 DOGO 06000 90000 D000
substance specific thresholds

s Tablad.2 of Amex Vi of the CLF 1stATP TSP 1),




United Kingdom Accreditation Service

ACCREDITATION CERTIFICATE

UKAS

UNITED
KINGDOM :
ACCREDITATION
SERVICF

TESTING LABORATORY
No. 1247

Envirolab

is accredited in accordance with the recognised International Standard ISONEG 17025:2005
General Requirements for the competence of testing and calibration faboratories.

This accreditation demonstrales technical competence for a defined scope as detailed in and at the locations
specified in the schedule to this certificate, and the operation of a laboratory quatity management system (refer
jaint ISO-ILAC-IAF Communiqué dated 18 June 2005},

The schedule to this certificate Is an essential acoreditation document and from time to time may be revised and
reissued by the United Kingdom Accreditation Service. The most recent issue of the schedule of accreditation,
which bears the same acereditation number as this certificate, is available from the UKAS website

www,Ukas.org.

This accreditation s subject to continuing conformity
with United Kingdom Accreditation Service requirements. The absence of a schedule on the UKAS website
indicates that the accreditation is no longer in force.

’TL @E\)I, S

Accreditation Manager, United Kingdom Accreditation Service

Initial Acereditation date This certificate issued on
02 December 1892 11 August 2006

The Depariment of Trade and Industry (DTI) has entered info a memorandum of understanding with the United Kingdom Accreditation
Service (UKAS) through which UKAS is recagnised as the naticnal body respensibie for assessing and accrediting the competence of
arganisations in the fields of calibration, testing, inspection and cortification of systems, praducts and persons



APPENDIX F
(1) Soil Guideline Value Derivation
(i} RSK Group Generic Assessment Criteria (GAC)
(1) UKWIR Guidelines

(iv) Risk Assessment Methodology
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Soil Guideline Value Derivation

The Socil Guideline Values (SGVs) derived from the CLLEA model and published by DEFRA
provide initial screening criteria to establish whether sources of contamination are significant.
These can then be compared with the site-specific analytical data to establish whether the

hazards have the potential to cause unacceptable health risks.

In August 2008 the Environment Agency and the Department of Environment, Food and Rural
Affairs (Defra) withdrew Contaminated Land Reports CLR7 to CLR10, together with the
previously published Soil Guideline Values (SGVs) and CLEA UK software. In September 2009
version 1.06 of the CLEA model was issued and in May 2010 RSK released screening values
(Generic Assessment Criteria (GAC)) derived in accordance with this model. RSK Group Plc
has followed the same approach as CLEA to derive GAC for relevant contaminants for which

SGVs are as yet not published. The rationale behind the derivation of these values.

The CLEA system also introduces some statistical testing of the test results. In principle, the
mean (average) of the results for a given contaminant could be compared with the SGV.
However, the measured mean could differ significantly from the true mean if only a limited
number of results were available. Therefore in the mean value test, the value below which the
true mean value for the site lies (USgs), is calculated at the 95% confidence limit. Therefore if
the US¢s is below the SGV then there is 95% confidence that the true mean is below the SGV
and that there is no significant risk to health. If the mean value exceeds the SGV then this may

indicate a requirement for remediation or further investigation.

If the mean value lies below the SGV, then remediation is not likely to be required. This may be
the case even if some individual results exceed the SGV, as long as the elevated results fall
within the same sample population, as discussed below. There is also a maximum value test and
this determines whether individual results which exceed a SGV fall within the range that can be
expected from the sample population, or whether they are indicative of an area of greater
contaminant concentrations (e.g. a hotspot). In this latter case such elevated results are called

“outliers” and such outliers may indicate a requirement for remediation or further investigation.

726543R Page 1 Structural Soils Limited



Generic assessment criteria for human health: residential scenario
— private gardens

The human health generic assessment criteria {GAC) have heen developed during a period of
regulatory review and updating of the Contaminated Land Exposure Assessment (CLEA) project.
Therefore, the Environment Agency (EA) is in the process of publishing updated reports relating
to the CLEA project and the GAC presented in this document may change to reflect these
updates. This issue was prepared following the publication of soil guideline value (SGV) reports
and associated publications!" for mercury, selenium, benzene, toluene, ethylbenzene and xylene
in March 2009, arsenic and nickel in May 2008, cadmium and phenol in June 2009, dioxins,
furans and dioxin-like polychlorinated biphenyls (PCBs) in September 2009. It was also produced
following publication of GAC by LQM®, Where available, the published soil guideline values
(SGV)" were used as the GAC. The GAC for lead is discussed separately below owing to it not
being derived using the same approach as other compounds.

Lead GAC derivation

The Environment Agency SGV and Tox reports for lead were withdrawn in 2009, In addition, the
provisional tolerable weekly intake data published in the Netherlands were withdrawn in 2010
owing to concems that they were not suitably protective of human health. The withdrawn SGVs
were based on a target blood lead concentration of 10pg/dl. In the absence of current guidelines
many consultants continue to use the withdrawn SGV. However, as this is not considered
sufficiently protective of human health, after attendance at the SOBRA summer workshop June
2011, R8K has revised its GAC and is currently undertaking a review of recent toxicological
developments that will be used to refine this GAC further in the coming months. In the meantime,
RSK has undertaken sensitivity analysis using the Society of Environmental Geochemistry and
Health {SEGH) equation and the CLEA model to produce an interim GAC value. The results are
summarised below:

» Using CLEA with the former provisional tolerable weekly intake (PTWI) (25 pg/kg bw),
assuming 100% iead is bioavailable, produces a GAC of 212 mg/kg

» Using CLEA with the former PTWI!, assuming 50% iead is bioavailable, produces a GAC of
478 mo/ka
= Using the SEGH equation amended for a blood target concentration of 5.6 pg/dl (equal to the
LOAEL for 1Q defects) gives a negative GAC number unless other factors such as child
background blood concentration or delta are amended. Without undertaking further research
into these numbers, RSK can present sensitivity analysis to demonstrate the sensitivity of
these input parameters but cannot justify one parameter over another. The results are:
o GAC between 39mg/kg and 99mg/kg if the value of delta (the slope or response of blood
Pb versus soil and dust Pb relationship) only is amended from 5 to 2ug/dl/1000ug/g. The
value of 2 was chosen as it is within the reasonable range quoted in the former SGV
report
o GAC between 244mg/kg and 610mg/ky if the geometric mean of blood lead concentration
in young children is reduced from 3.4ug/dl to 2ug/dl. This decrease has been simulated
on the basis that blood concentrations are likely to decrease over time across the UK
owing to a ban on lead in petrol, lead within paint used internally and water pipe
replacement. This decrease is considered reasonable as the site is a new development

Residential with gardens input GAC 2010 03 Rev04



50 lead-based paints will not be used internally and lead water supply pipelines will be
absent.

Therefore, given the results above RSK proposes to use a GAC of 300mg/kg for a residential
end use. This value is broadly in the middle of the range of sensitivity modelling results quoted
above when background mean blood lead concentrations in children are reduced to reflect a new
development. The value is also broadly in the middle of the range of sensitivity modelling results
for a range of bicavailability of lead between 50% and 100%. This number is considered
reasonably protective of human health whiie being practical for use.

GAC derivation for other metals and organic compounds

Mods! selection

Soil assessment criteria (SAC) were calculated using CLEA v1.06 and the supporting UK
guidance™®. Groundwater assessment criteria (GrAC) protective of human health via the
inhalation pathway were derived using the RBCA 1.3b model. RSK has updated the inputs within
RBCA to reflect the UK guidance™. The SAC and GrAC collectively are termed GAC.

Conceptual model

In accordance with EA Science Report SC050221/SR3®), the residential with private garden
scenario considers risks to a female child between the ages of 0 and 6 years old. In accordance
with Box 3.1, SR3®, the pathways considered for production of the SAC in the residential with
gardens scenario are:

« direct soil and dust ingestion;

= consumption of home-grown produce;

» consumption of soil attached to home-grown produce;
+ dermal contact with soil and indoor dust, and

» Inhalation of indoor and outdoor dust and vapours.

Figure 1 is a conceptual model illustrating these linkages.

The pathway considered in production of the GrAC is the volatilisation of compounds from
groundwater and subsequent vapour irthalation by residents while indoors. Figure 2 illustrates
this linkage. Although the cutdoor air inhaiation pathway is also valid, this contributes little to the
overall risks owing to the dilution in outdoor air. Within RBCA, the solubility limit of the
determinant restricts the extent of volatilisation, which in turn drives the indoor air inhalation
pathway. While the same restriction is not built into the CLEA model, the CLEA model output
cells are flagged red where the soil saturation limit has been exceeded.

An assumption used in the CLEA model is that of simple linear partitioning of a chemical in the
soil between the sorbed, dissolved and vapour phase®™. The upper boundaries of this partitioning
are represented by the aqueous solubility and pure saturated vapour concentration of the
chemical. The CLEA software uses a traffic light system to identify when individual and/or
combined assessment criteria exceed the lower of either the aqueous-based or the vapour based
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saturation limits. Where model output cells are flagged red the soil or vapour saturation limit has
been exceeded and further consideration of the SAC to be used within the assessment is
required. One approach that could be adopted is fo use the 'modelled’ solubility saturation limit or
vapour saturation limit of the compound as the SAC. However, as stated within the CLEA
handbook™ this is likely to not be practical in many cases because of the very low limits and, in
any case, is highty conservative. Unless free-phase product is present, concentrations of the
chemical are unlikely to be present at sufficient concentration to result in an exceedance of the
health criteria value (HCV).

RSK has adopted an approach for petroleum hydrocarbons in accordance with LQM/CIEH®
whereby the concentration modalled for each petreleum hydrocarbon fraction has been tabulated
as the SAC with the corresponding solubifity or vapour saturation [imit given in brackets.
Therafore, when using the SAC to screen laboratory analysis the assessor should take note if a
given SAC has a corresponding solubility or vapour saturation limit {in brackets), and
subsequenily incorporate this piece of information within the screening analytical discussion. If
further assessment is required following this process then an additional approach can be utilised
as detailed within Section 4.12 of the CLEA model handbook™, which explains how to calculate
an effective assessment criterion manually.

Input selection

Chemical data was obtained from EA Report SC050021/SR7® and the health criteria values
(HCV) from the UK TOX!" reports where available. For SAG for total petroleum hydrocarbons
{TPH) and polycyclic aromatic hydrocarbons (PAH), toxicological and chemical specific
parameters were obtained from the LQM/CIEH report®. Similarly, toxicological and specific
chemical parameters for the volatile organic compound 1,2,4-trimethylbenzene were obtained
from EIC/AGS/CL:AIRE™,

For total petroleurn hydrocarbons {TPH), aromatic hydrocarbens Cg-Cg were not modelled since
benzene and tcluene are being modelled separately. The aromatic Cg-Cy hydrocarbon fraction
comprises ethylbenzene, xylene and styrene. Since ethylbenzene and xylene are being
modelled separately, the physical, chemical and toxicological data for this band has been taken
from styrene.

Owing to the lack of UK-specific data, default information in the RBCA mecdel was used to
evaluate methyl tertiary butyl ether (MTBE). No published UK data was available for 1,3,5-
trimethylbenzene, so information was obtained from the US EPA as in the RBCA model. RBCA
uses foxicity data for the inhalation pathway in different units to the CLEA model and cannot
consider separately the mean daily intake (MDI), occupancy periods or breathing rafes.
Therefore, the HCV in RBCA was amended to take account of;

« amendments to the MDI using Table 3.4 of SR2?

¢ a child weighing 13.3kg (average of 0-6 year old female in accordance with Table 4.6 of
SRS(ﬂ)) and breathing 11.85m” (average daily inhalation rate for a 0-6-year old female in
accordance with Table 4.14 of SR3®
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1. The 50% rule {for petroleum hydrocarbons, trimethylbenzenes and MTBE)® where
MDI data is not available but background exposure is considered important in the
overall exposure,

Physical parameters

For the residential with private gardens scenario, the CLEA default building is a small two-storey
tetrace house with concrete ground-hearing slab. The house is assumed to have a 100m? private
garden consisting of lawn, flowerbeds and incorporating a 20m* plot for growing fruit and
vegetables consumed by the residents. SR3® notes this residential building type to be the most
conservative in terms of protection from vapour intrusion. The building parameters are outlined in
Table 5.

The parameters for a sandy loam soil type were used in line with SR3®. This includes a value of
6% for the percentage of soil organic matter (SOM) within the soil. In RSK’s experience, this is
rather high for many sites. To avoid undertaking site-specific risk assessments for this
parameter, RSK has produced an additional set of SAC for an SOM of 1% and 2.5%. For the
GrAC, the depth to groundwater was taken as 2.5m based on RSK’s experience of assessing the
volatilisation pathway from groundwater.

GAC

The SAC were produced using the input parameters in Tables 1 to 5 and the GrAC using input
parameters in Table 6. The final selected GAC are presented by pathway in Table 7 and the
combined GAC in Table 8.

Residential with gardens input GAC_2010_03 Rev04
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Table 2: Residential with private gardens —home-grown produce data for CLEA model

Consumption rate-(g-FW'k'g:j."f BW I

ay”) by age class.
DW g .

Name L -2 < T A T -t - gg'Dw |-
Green

712 6.85 |6.85 [6.85 [3.74 13.74 |0.096 0.05 0.33 1.00E-03 [2.00E-01
vegetables
Root 10.6913.30 [3.30 [3.30 [1.77 |1.77 |o.103 0.06 0.4 1.00E-03 [1.00E+00
vegetables
Tubsr 16.03/5.46 [5.46 |5.46 [3.38 [3.38 [0.21 0.02 0.13 1.00E-03 [1.00E+00
vegetables
Eﬁirtbaceo“s 1.83 [3.96 [3.96 [3.96 [1.85 |1.85 [0.058 0.06 0.4 1.00E-03 [6.00E-01
Shrub fruit 12,23 [0.54 [0.54 [0.54 [0.16 [0.16 [0.166 0.09 0.6 1.00E-03 6.00E-01
Tree fruit  [3.82 [11.96|11.96(11.964.26 .26 [0.157 0.04 0.27 1.00E-03 {6.00E-01
Justification  [Table 4.17, SR3® “giggﬁ-& Table 4.19, SR3® Table 6.3, SR3®
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Table 3: Residential with private gardens — land use data for CLEA model

EF (soil and 1
dust ingestion) day yr 180 365 365 365 365 365

EF

(consumption A
of home-grown day yr 180 365 365 365 365 365

produce)
EF (skin
contact, indoor)
EF (skin
contact, dayyr' | 180 365 365 365 365 365
outdoor)

EF (inhalation
of dust and dayyr' | 365 365 365 365 365 365

vapour, indoor}
EF (inhalation

of dust and dayyr | 365 365 365 365 365 365
vapour,

_outdoor)

Justuﬂcatuon s = Table 3.1, SR3Y

dayyr® | 180 365 365 365 365 365

Occupancy -1
period (indoor) hr day 23 23 23 23 19 19

Occupancy
period hrday™ | 1 1 1 1 1 1
(outdoor)

-+ Table 3.2, SR3®

Soil to skin

adherence g’ag ?'“ 6.00E-02 | 6.00E-02 | 6.00E-02 | 6.00E-02 | 6.00E-02 | 6.00E-02
factor {indoor) v

Soil to skin m cm

adherence g 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00E+00

factor {outdoor)

.| Table 8.1, SR3®

[ngestlon rate

Soil and dust gday' | 1.00E-01 | 1.00E-01 | 1.00E-01 | 1.00E-01 | 1.00E-01 | 1.00E-01

Justiflcation E T Table 6.2, SR3®

Of note for c:admlum the exposure assessment for a residential land use is based on estimates representative
of lifetime exposure AC1-18. This is because the TDlera and TDlian — are based on considerations of the kidney
burden accumulated over 50 years. It is therefore reasonable to consider exposure not only in chlldhood but
averaged over a longer time period. See the Environment Agency Science report: SC05002 / TOX 3 M and
Science Report SC050021/Cadmium sGV " for mare information.
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Body weight kg

s e een
T OIF

: - Table 4.8, SR3®
Body height m 07 (08 ;09 |09 |1 1.1
Inhalation rate m° day” 85 |13.3[ 127|122 122|122 ;&22)4-14,
?fn%xoiffosed skin fraction | 2 2 0.32 | 0.33 | 032 | 0.35 | 0.35 { 0.33
Table 4.8, SR3™
Max exposed skin fraction 5 =
(outdoor) m°m 0.26 | 026 | 0.25 [ 0.28 1028 | 0.26

See cadmium note as per Table 3 above.

Table 5: Residential with private gardens — soil and building inputs for CLEA mode!

Porosity, total cm’cm® | 0.53
Porosity, air filled cm®em® | 0.20
. . 3 -3
Porosity, water filled cm_cm”_| 0.33 Default soil type is sandy loam, Section 4.3.1,
Residual soil water content cm®em™ | 012 SR3®
Saturated hydraulic cms’ 3.56E-03 Parameters for sandy [oam from Table 4.4,
conductivity SR3®
van Genuchten shape
parameter {m) ) 3.20E-01
Bulk density gem® 1.21
;P;%?:Dm value of wind speed | ) 1 7.20 Default value taken from Section 9.2.2, SR3®
i’;‘gg;eal function (Fy) for dust | _ 1.22 Value taken from Section 9.2.2, SR3®
Annual average scil temperature
Ambient soil temperature K 283 representative of UK surface soils. Section
- 7 7 _ 1431, SR3® 7 -
“Air dispersionmodet. " - D i
?’1";?1") annual wind speed m s’ 5.00 Default value taken from Section 9.2.2, SR3®
2 - . .

- . . gm- s Values for a 0.01 ha site, appropriate fo a

0A;r()dgsﬂaersmn factor at height per kgm | 2400 residential land use in Newcastle (most
) representative city for UK}, (from Table 2.1,

T _ _ gm?s’ SR3)®
Af1r1désper510n factor at height perkgm’ | 0 Assumed child of 6 is not tall enough to reach
of1.em 1.6m
Fraction of site with hard or 2 0.75 Section 3.2.6, SR3 “based on residential
vegetative cover ) land use

Residential with gardens input GAC_2010_03_Rev0(4




Building footprint m

.. . -1
Liv!ng space air-exchange rate | hr 0.50 From Table 3.3 and 4.21, SR3®
Living space height (above m 48
ground}

Living space height (below

ground) m 0.0 Assumed no basement
Pressure difference (soil to Pa 3.1

enclosed space) @
Foundation thickness m 0.15 From Table 3.3, SR3
Floor crack area om? 423

Dust loading factor

Default value for a residential site taken from

Section 9.3, SR3®

Default soil gas ingress rate

25

Generic flow rate, Section 10.3, SR3™

permeability

cm® s
Depth fo top of source om 50 Section 3.2.6, SR3 P states source is 50cm
(beneath building)} below building or 65cm below ground surface
Depth to top of source (no om 0 Section 10.2, SR3 “ assumes impact from Om
building) to 1m for outdoor inhalation pathway
Thickness of contaminant layer | cm 200 g'giﬁ! default for indaor air, Section 4.9,
Time average pericd for cars 6 Time Period ofa 0 to 6 year old, Box 3.5,
surface emissions ¥ SR3®
User-defined effective air P 3 05E-08 Calculated for sandy [oam using equations in

Appendix %, SR39
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Figure 2: GrAC conceptual model for RBCA residential with
private gardens scenaric

Inhalation of vapour by
0-6 yr female indoors

=
[
L1
a
|
]
L]

QOn-site house
{two-storey terrace)
28m” x 4.8m high

Migration of vapour from
groundwater to indoors

Table 6: Residential with private gardens — RBCA inputs

“Receptor . R

Averaging time Years |6 From Box 3.1, SR3®

Receptor weight kg 13.3 é\éeSr(%ge of CLEA 06 year old female data, Table 4.6,
Exposure duration Years | 6 From Box 3.1, report, SR3®

Weighted using occupancy period of 23 hours per day
for 363 days of the year

Exposure frequency Daysfyr

“Soil type - sandy-loam ..

Total porosity -

Volumetric water content | -

CLEA value for sand%/ loam. Parameters for sandy loam
from Table 4.4, SR3™

Volumetric air content - 0.20
Dry bulk density gem® | 1.21
Vertical hydraulic - CLEA value for saturated conductivity of sandy loamn,
conductivity ems 3.86E-3 | 1o 4.4, SR3¥

- 2 5 Calculated for sandy loam using equations in
Vapour permeability m 3.05E-12 Appendix 1, SR3®
Capillary zone thickness | m 0.1 Professional judgement
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Representative of sandy loam according to EA guidance

differential pressure

(i) 0.0348 | note dated January 2009 entifled 'Changes We Have
Fraction organic carbon | % Made to the CLEA Framework Documents'®
(i) 0.0058 To provide SAC for sites where SOM < 6% as often
- | 7T | observed by RSK
Building I T
Building volume/area m 4.8
ratio ) Table 3.3, SR3¥
Foundation area m? 28
. . Calculated assuming building measures 7m x 4m to give
Foundation perimeter m 22 28m? foundation area
Building air exchange q 12
rate
Depth to botiom of Table 3.3, SR3®
foundation slab m 0.15
Foundation thickness m 0.15
Foundation crack ; 0.0151 Calculated from floor crack area of 423 cm? and building
fraction ' footprint of 28m? in Table 4.21, SR3%
Volumetric water content | _ 0.33 . . . .
of cracks . Assumed equal to undgﬁymg soil type in assumption that
- cracks become filled with soil over fime. Parameters for
Volulinetric air content of | _ 0.2 sandy loam from Table 4.4, SR3®
Cracks
Indoorfoltdoor Pa 3.1 From Table 3.3, SR3®
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Table &

.GENERIC ASSESSMENT CRITERIA FOR HUMAN HEALTH - RESIDENTIAL WITH PRIVATE GARDENS

Table 8
Human Health Genaric Assessment Criteria for Residential Scenarie - Private Gardens
GrAC for Groundwater SAC for Soil SOM 1% SAC for Soil SOM 2.5% SAC for Soil 3OM 6%
Compound {mp/} {mgikg) (malkg) {mg'kg)
Metals
Arsenic - 3z 12 32
Cadn - 10 i0 10
Chommium (I)) - oxide - 3,000 3,000 3,000
Chromiuvm (V1) - hexavalent - 43 43 A3
Capper - 2,300 2,300 2,300
Lead - 300 300 30
Elemental Mercury (Hg®) 0.009 0.17 042 10
Inorganic Mercury (Hg®') - 170 170 170
|Melhyl Mercury {Hg*) 20 7.4 26 11
INickeI - 130 130 130
Selenium - 350 350 350
Zinc - 3,800 3,500 3,800
Cyanide = 3.7 37 3.7
Volatile Organic Compounds
|Benzene 7 0.079 0.157 023
Toluzne 1,900 120 270 610
Elhylbenzene 260 65 154 350
Hylene - m 100 44 103 240
Xylene - o 87 45 ic8 250
Xylene -p 84 42 98 230
Tolal xylene 84 44 {03 24D
Methyl fertiary bulyl ether (MTBE) 2,200 1.8 a7 74
Trichloroethene 1.8 .11 0.2 0.49
Telrachloroethene 3.8 0.84 21 4.8
1.1, 1-Trichloroethane 28 6.2 12.7 28
1,1,1,2Teirachlcroethane 14 0.88 241 4.8
1.1,2,2-Tetrachloroethane 14 1.4 2.87 6.3
Carbon T id 0.055 0.018 0.029 0.089
1,2-Dichloroeihane. 0.30 0.0053 0.0080 0.014
Vinyl Chioride 0.018 0.00047 0.0008 0.001
1,2, 4-Trimelhylbsnzanc 0.075 0.35 0.85 2.1
1,3,5 Trimeihylbenzene 0.047 0.46 1.1 2.6
Semi-Volatile Organic Gompounds
|Acenaphthene 210 480 1,000
Acenaphthylene 170 400 850
Anthracene 2,300 4,900 9,200
B k : 3.1 47 59
Benza(bjfluoranthene k 5.6 §.5 7.0
Benzo{g,h,ijperyiene 44 46 47
BenzolkMluoranihens 85 88 0
Chrysene ) 6.0 a0 8.3
Dibenzofa,hanthracene 0.76 .86 0.90
Flucranthens 260 460 670
Flugrans 160 3BG 7RO
Indeno(t,2 3-cd)pyrene 3.2 3.8 4.2
Phenanthrene g2 200 380
Pyrene 560 1,000 1,600
Benzo(a)pyrene .83 0.94 1.0
Naphthalene 1.5 3.7 a7
Phenoi - 180 280 420
Total Petroleum Hydrocarbons
Aliphalic hydrocarbons ECsECg 30 55 110
Aliphatic hydrocarbons >ECE—EC|; 73 160 a70
[Aliphatic hydrocarbons >ECGgEC,q 0.23 19 46 110
Aliphalic hydrocarbons >ECy-EC,;
Aliphalic hydrocarbons >ECECqg X0 4
Aliphalic hydrocarbons >ECy¢EC3s 76,000
tAliphatic hydrocarbons > ECa; ECay D 76,000
fAromalic hydrocarbons >ECg-EC, (slyrene) 7.4 130 ai6 700
Aromalic hydrocarbons >ECyECyy 27 65 150
Aromalic hydrocarbons >EC,ECy; 69 160 346
(Aromatic hydracarbons >EC,,-EC 140 310 593
[Aroenalic hydrocarbons »ECECs - 250 420 770
(Arornatic hydrocarbons »ECay-ECag - 890 1,100 1,230
Arornatic hydrocarbons >ECar-EC,, - 890 1,100 1,230

Notes:

EC - oquival: rhon, GIAC -

ciferia, SAG - soil assessmant critetia.

were ing an

- Genaric assessment crileria not salculaled owing to low valatiity of substance and lherefore no pathiway, or an ebsence of toxieol ogical data.

The SAC for organio compounds ase dependent on Soll Grgantc Malts: (SCM) (%) content. To obtain SOM from totel erganlc carbon {TOC) {%) divide by 0,58,
1% 50Mis 0.58% TOC. DL Rowel Soil Science: Methods and Applications, Longrans, 1584,

factar for the indeer

SAC for TPH Fractions, palycyrlic aromatbic hydrocatbons. MTBE, BTEX and tri; J.

airinh2lation pathway of 40 o redh

with the vapaor i

palthway, section 10.1.1. S8R3.

e $AC has bean sebas Ihe modal catculated SAG with the saturation limi shovwn in br ackets.
or cansistency where the GrAG excends tha safubility imit, GrAG has been sel et the solubilly limit. The GrAG

ive si af the cherical are very utlikely to be at sufficient concentratien ta rasult in an
xcaadance of the heslth citeria value atthe poiot of exposure fle. ndoor 2ir) provided free- phass pradustis absent
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GENERIC ASSESSMENT CRITERIA FOR
PHYTOTOXIC EFFECTS

This appendix presents the generic assessment criteria (GAC) that RSK considers are suitable
for assessing risks to vegetation via the uptake of phytotoxic determinants through plant roots

Copper and zinc can inhibit plant growth but are not normally hazardous to human health. The
GAC for this pollutant linkage have been taken from Department of the Environment (1996)
publication, Code of Practice for Agricultural Use of Sewage Sludge. The GAC for the phytotoxic
determinants are presented in Table A1, The table also includes nickel as this is also phytotoxic.
Please note that the human health GAC’s may not be suitably protective of the phytotoxic effects
pathway depending on the soil pH.

Generic assessment criteria for phytotoxic determinants

Zinc 200 200 200 300
Copper 80 100 135 200
Nickel 50 60 75 110




UKWIR Guidelines

A range of pipe materials are available and careful selection, design and installation is required
to ensure that water supply pipes are satisfactorily installed and meet the requirements of the
Water Supply (Water Fittings) Regulations 1999 in England and Wales, the Byelaws 2000 in
Scotland and the Northern Ireland Water Regulations. The regulations include a requirement to
use only suitable materials when laying water pipes, and laying water pipes without protection is
not permitted at contaminated sites. The water supply company has a statutory duty to enforce

the regulations.

Contaminants in the ground can pose a risk to potable water supply by permeating plastic water
supply pipes. To fulfil their statutory obligations, UK water supply companies require robust
evidence from developers to demonstrate either that the ground in which new plastic supply
pipes will be laid is free from specific contaminants, or that a remedial strategy is proposed that
will mitigate any existing risk. If these requirements cannot be demonstrated to the satisfaction
of the relevant water company, it becomes necessary to specify an alternative pipe material on

the whole development or in specific zones.

In 2010, UK Water Industry Research (UKWIR) published Guidance for the Selection of Water
Supply Pipes to be used in Brownfield Sites (Report Ref. No. 10/WM/03/21). This report
reviewed previously published industry guidelines and threshold concentrations adopted by

individual water supply companies.

The focus of the UKWIR project was to develop clear and concise procedures, which provide
consistency in the pipe selection decision process. It was also to provide guidance that can be
used to ensure compliance with current regulations and to prevent water supply pipes failing

prematurely due to the presence of contamination.

Report 10/WM/03/21 concluded that in most circumstances only organic contaminants pose a
potential risk to plastic pipe materials and Table 3.1 of the report provides threshold
concentrations for PE and PVC pipes for the organic contaminants of concern. The report also
makes recommendations for the procedures to be adopted in the design of site investigations and
sampling strategies, and the assessment of data, to ensure that the ground through which water

supply pipes will be laid is adequately characterised.

Risks to water supply pipes have therefore been assessed against the threshold concentrations for
PE and PVC pipe specified in Table 3.1 of Report 10/WM/03/21, which have been adopted as
the GACs for this linkage and are reproduced in the table on the following page.

726543R Page 1 Structural Soils Limited



Since water supply pipes are typically laid at a minimum depth of 750mm below finished ground
levels, sample results from depths between 0.5m and 1.5m below finished ground level are
generally considered suitable for assessing risks to water supply. Samples outside these depths
can be used provided that they are considered representative of the strata within those depths.
Report 10/WM/03/21 also specifies that sampling should characterise the ground conditions to a
minimum of 0.5m below the proposed depth of the pipe and to 15m either side of it.

It should be noted that the assessment provided in this report is a guide only and the method of

assessment and recommendations should be checked with the relevant water supply company.

Where a water main and/or service pipe is to be laid close to fuel or chemical storage tanks (e.g.
petrol filling stations) then the local water company may require the pipe materials laid within a

designated distance of the facility to take account of future contamination rislk.

Generic assessment criteria (GAC) for water supply pipes

aram oup

1 E:;cg?;n]iw \g(vaitiu';f;:be purge and trap or head space 0.58 0.1254

la s DBTEX+MTBE 0.1 0.03

2 SVOQS TIC by purge_and trap or h(_aad space and GC- it | dg

MS with TIC (aliphatic and aromatic C;-C\g)

Ze ¢  Phenols 2 0.4

2r ¢  Cresols and chlorinated phenols 2 0.04

3 | Mineral 0il C,;-Cy 10 Suitable

4 | Mineral oil Cy;—Cyq 500 Suitable
Suitable Suitable

5 | Corrosive (conductivity, redox and pH)

“Further parsnietets: identified estigation””

2a | Ethers 0.5 1

2b | Nitrobenzene 0.5 0.4
2¢ | Ketones 0.5 0.02
2d | Aldehydes 0.5 0.02
6 | Amines Not suitable Suitable

Notes: where indicated as “suitable’, the material is considered resistant to permeation or degradation and no threshold

concentration has been specified by UKWIR.
#: Total VOC result minus BTEX and MTBE results
##: Total SVOC result minus total phenolsferesols/chlorinated phenols results
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Risk Assessment Methodology

Risk is a combination of the ‘likelihood’ of an even occurring and the magnitude of its
‘consequences’. Therefore, in order to assess risk, both the likelihood and the consequences of
an event must be taken into account. RSK Group Plc has adopted guidance provided in CIRTA

(552 for use in the production of risk assessments.

The likelihood of an event can be classified on a four point system using the following terms and

definitions based on CIRIA C552:

Highly likely: The event appears very likely in the short term and almost inevitable over the

long term, or there is evidence at the receptor of harm or pollution,

Likely: It is probable that an event will occur, or circumstances are such that the event is not

inevitable, but possible in the short term and likely over the long term;

Low likelihood: Circumstances are possible under which an event could occur, but it is not

certain even in the long term that an event would occur and it is less likely in the short term;

Unlikely: Circumstances are such that it is improbably the event would occur even in the long

term.

The severity can be classified using a similar system also based on CIRIA C552. The terms and

definitions relating to severity are:

Severe: Short term (acute) risk to human health likely to result in “significant harm’ as defined
by the Environment Protection Act 1990, Part IIA. Short-term risk of pollution of sensitive
water resources. Catastrophic damage to buildings or property. Short term risk to an ecosystem
or organism forming part of that ecosystem (note definition of ecosystem in ‘Draft Circular on

Contaminated Land’, DETR 2000),

Medium: Chronic damage to human health (“significant harm’ as defined in ‘Draft Circular on
Contaminated Land’, DETR 2000), pollution of sensitive water resources, significant change in
an ecosystem or organism forming part of that ecosystem (note definition of ecosystem in ‘Draft

Circular on Contaminated Land’, DETR 2000);

Mild: Pollution of non-sensitive water resources. Significant damage to crops, buildings,
structures and services (“significant harm’ as defined in ‘Draft Circular on Contaminated Land’,
DETR 2000). Damage to sensitive buildings, structures or the environment; and

T26543R Page 1 Structural Soils Limited




Minor: Harm, not necessarily significant, but that could result in financial loss or expenditure to

resolve. Non-permanent human health effects easily prevented by use of personal protective

clothing. Easily repairable damage to buildings, structures and services.

Once the likelihood of an event occurring and its severity have been classified, a risk category

can be assigned the table below.

- RISK CLASSIFICATION SYSTEM (CIRTA 552) - =~ "

Consequence
Severe Medium Mild Minor
Highly likely Moderate ~| - Moderate/Low -
= Likely "Moderate. - M_oderate/Low' Low
< Low likelihood | - Moderate | Moderate/Low Low Very Low
Unlikely Modgrate/Low'; - Low Very Low Very Low
T26543R - - - Paée2 o J-_Structural Soils Limited
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APPENDIX G

Gas/Groundwater Monitoring Results
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APPENDIX H
(1) GroundSure Geolnsight Report
(ii) GroundSure EnviroInsight Report

(iii) Historical Mapping
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Report Reference: EMS-154229_223221

® Ground
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GroundSure
Geolnsight

Address: Mary Rose House,Havant,PO9 4IN
Date: Feb 17, 2012

Report Reference: EMS-154229_223221

Your Reference: EMS 154229 223221

Brought to you by emapsite

emapsite
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. @ Ground:

ENVIRONMENTAL INSIGHT

Aerial Photograph of Study Site

NW

SW

Site Name: Mary Rose House,Havant,PO9 4]N
Grid Reference: 470416,108787
Size of Site: 0.56 ha

Report Reference: EMS-154229_223221

NE

E»

SE

Aerial photography supplied by Getmapping PLC.
© Copyright Getmapping PLC 2003. All Rights Reserved.
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ENVIRONMENTAL INSIGHT

emapsite” ® Ground

Overview of Findings

The GroundSure Geolnsight provides high quality geo-environmental information that allows
geo-environmental professionals and their clients to make informed decisions and be
forewarned of potential ground instability problems that may affect the ground investigation,
foundation design and possibly remediation options that could lead to possible additional costs.

The report is based on the BGS 1:50,000 Digital Geological Map of Great Britain, BGS Geosure
data; BRITPITS database; Shallow Mining data and Borehole Records, Coal Authority data
including brine extraction areas, PBA non-coal mining and natural cavities database, Johnson
Poole and Bloomer mining data and GroundSure's unique database including historical surface
ground and underground workings.

For further details on each dataset, please refer to each individual section in the report as
listed. Where the database has been searched a numerical result will be recorded. Where the
database has not been searched '-' will be recorded.

Report Section Number of records found within (X) m of the study site
boundary

1. Geology Description

1.1 Artificial Ground,
1.1.1 Is there any Artificial Ground /Made Ground present beneath the study

site?* No
1.1.2 Are there any records relating to permeability of artificial ground within
. No
the study site* boundary?
1.2 Superficial Geology & Landslips
1.2.1 Is there any Superficial Ground/Drift Geology present beneath the study No
site?*
1.2.2 Are there any records relating to permeability of superficial geology No
within the study site* boundary?
1.2.3 Are there any records of landslip within 500m of the study site boundary? No
1.2.4 Are there any records relating to permeability of landslips within the N
) o
study site* boundary?
1.3 Bedrock, Solid Geology & Faults
1.3.1 For records of Bedrock and Solid Geology beneath the study site* see the
detailed findings section.
1.3.2 Are there any records relating to permeability of bedrock within the study Yes
site* boundary?
1.3.3 Are there any records of faults within 500m of the study site boundary? No
1.3.4 Is the property in a Radon Affected Area as defined by the Health The property is not in a Radon Affected Area, as
Protection Agency (HPA) and if so what percentage of homes are above the less than 1% of properties are above the Action
Action Level? Level

1.3.5 Is the property in an area where Radon Protection Measures are required
for new properties or extensions to existing ones as described in No radon protective measures are necessary
publication BR211 by the Building Research Establishment?

* This includes an automatically generated 50m buffer zone around the site

Source:Scale 1:50,000 BGS Sheet No:316

Report Reference: EMS-154229_223221
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Ground

ENVIRONMENTAL INSIGHT

2. Ground Workings

2.1 Historical Surface Ground Working Features from Small Scale
Mapping

2.2 Historical Underground Workings Features from Small Scale
Mapping

2.3 Current Ground Workings

on-site

0-50

51-250

251-500

501-1000

3. Mining, Extraction & Natural Cavities

on-site

0-50

51-250

251-500

501-1000

3.1 Historical Mining

3.2 Coal Mining

3.3 Johnson Poole and Bloomer Mining Area
3.4 Non-Coal Mining*

3.5 Non-Coal Mining Cavities

3.6 Natural Cavities

3.7 Brine Extraction

3.8 Gypsum Extraction

3.9 Tin Mining

3.10 Clay Mining

O O O O O o o o o o

*This includes an automatically generated 50m buffer zone around the site

O O O O o o o o o o

O O O O o o o o o o

O O O O o o o o o o

O O O O O O O O O o

4. Natural Ground Subsidence

on-site*

0-50

51-250

251-500

501-1000

4.1 Shrink-Swell Clay

4.2 Landslides

4.3 Ground Dissolution of Soluble Rocks
4.4 Compressible Deposits

4.5 Collapsible Deposits

4.6 Running Sand

Negligible
Very Low
Negligible
Negligible
Very Low

Low

* This includes an automatically generated 50m buffer zone around the site

5. Borehole Records

5.1 BGS Recorded Boreholes

on-site

0-50

51-250

251-500

501-1000

6. Estimated Background Soil Chemistry

on-site

0-50

51-250

251-500

501-1000

6.1 Records of Background Soil Chemistry

Report Reference: EMS-154229_223221
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1.1 Artificial Ground Map
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Geological information represented on the mapping is derived from the BGS Digital Geological map of Great Britain at
1:50,000 scale.

Report Reference: EMS-154229_223221
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1.1 Artificial Ground

® Ground

ENVIRONMENTAL INSIGHT

The following geological information represented on the mapping is derived from 1:50,000
scale BGS Geological mapping, Sheet No:316

1.1.1 Artificial/Made Ground

Are there any records of Artificial/Made Ground within 500m of the study site boundary?

Yes
1D Distance (m) Direction LEX Code Description Rock Description
1 100.0 E MGR-MGRD MADE GROUND (UNDIVIDED) ARTIFICIAL DEPOSIT
2 474.0 w MGR-MGRD MADE GROUND (UNDIVIDED) ARTIFICIAL DEPOSIT
1.1.2 Permeability of Artificial Ground
Are there any records relating to permeability of artificial ground within the study site* boundary? No
Database searched and no data found.

* This includes an automatically generated 50m buffer zone around the site.

Report Reference: EMS-154229_223221
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1.2 Superficial Deposits and Landslips Map
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Geological information represented on the mapping is derived from the BGS Digital Geological map of Great Britain at
1:50,000 scale.

Report Reference: EMS-154229_223221
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ENVIRONMENTAL INSIGHT

1.2Superficial Deposits and Landslips

1.2.1 Superficial Deposits/Drift Geology

Are there any records of Superficial Deposits/Drift Geology within 500m of the study site boundary? Yes

1D Distance (m) Direction Lex Code Description Rock Description
1 100.0 E HEAD-CSSG HEAD CLAY, SILT, SAND AND GRAVEL
2 159.0 NE HEAD-CSSG HEAD CLAY, SILT, SAND AND GRAVEL

1.2.2 Permeability of Superficial Ground

Are there any records relating to permeability of superficial ground within the study site* boundary? No

Database searched and no data found.

1.2.3 Landslip

Are there any records of Landslip within 500m of the study site boundary? No

Database searched and no data found.

The geology map for the site and surrounding area are extracted from the BGS Digital Geological Map of Great Britain
at 1:50,000 scale.

This Geology shows the main components as discrete layers, these are: Artificial / Made Ground, Superficial / Drift
Geology and Landslips. These are all displayed with the BGS Lexicon code for the rock unit and BGS sheet number.
Not all of the main geological components have nationwide coverage.

1.2.4 Landslip Permeability

Are there any records relating to permeability of landslips within the study site* boundary? No

Database searched and no data found.

“This includes an automatically generated 50m buffer zone around the site.

Report Reference: EMS-154229_223221
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1.3 Bedrock and Faults Map
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Geological information represented on the mapping is derived from the BGS Digital Geological map of Great Britain at
1:50,000 scale.
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1.3Bedrock, Solid Geology & Faults

The following geological information represented on the mapping is derived from 1:50,000
scale BGS Geological mapping, Sheet No:316

1.3.1 Bedrock/Solid Geology

Records of Bedrock/Solid Geology within 500m of the study site boundary:

1D Distance (m) Direction LEX Code Rock Description Rock Age

1 0.0 On Site BOSA-SAND Bognor Sand Member - Sand Eocene

2 127.0 S LC-CLSS London Clay Formation - Clay, Eocene
Silt And Sand

1.3.2 Permeability of Bedrock Ground

Are there any records relating to permeability of bedrock ground within the study site* boundary? Yes

Distance (m) Direction Flow type Maximum Permeability Minimum Permeability
0.0 On Site Intergranular High High

1.3.3 Faults

Are there any records of Faults within 500m of the study site boundary? No

Database searched and no data found.

The geology map for the site and surrounding area are extracted from the BGS Digital Geological Map of Great Britain
at 1:50,000 scale.

This Geology shows the main components as discrete layers, these are: Bedrock/ Solid Geology and linear features
such as Faults. These are all displayed with the BGS Lexicon code for the rock unit and BGS sheet number. Not all of
the main geological components have nationwide coverage.

1.3.4 Radon Affected Areas

Is the property in a Radon Affected Area as defined by the Health Protection Agency (HPA) and if so what
percentage of homes are above the Action Level?

The property is not in a Radon Affected Area, as less than 1% of properties are above the Action Level

1.3.5 Radon Protection

Is the property in an area where Radon Protection are required for new properties or extensions to
existing ones as described in publication BR211 by the Building Research Establishment?

No radon protective measures are necessary

* This includes an automatically generated 50m buffer zone around the site.

Report Reference: EMS-154229 223221
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2. Ground Workings
2.1 Historical Surface Ground Working Features derived from

Historical Mapping

This dataset is based on GroundSure's unique Historical Land Use Database derived from
1:10,560 and 1:10,000 scale historical mapping.

Are there any Historical Surface Ground Working Features within 250m of the study site boundary? Yes

The following Historical Surface Ground Working Features are provided by GroundSure:

1D Distance (m) Direction NGR Use Date
1 22.0 NE 470501,108777 Pond 1930
2 110.0 NE 470498,108928 Unspecified Pit 1957
3 161.0 E 470649,108783 Pond 1957

2.2 Historical Underground Workings Features derived from
Historical Mapping

This data is derived from the GroundSure unique Historical Land Use Database. It contains
data derived from 1:10,000 and 1:10,560 historical Ordnance Survey Mapping and includes
some natural topographical features (Shake Holes for example) as well as manmade features
that may have implications for ground stability. Underground and mining features have been
identified from surface features such as shafts. The distance that these extend underground is
not shown.

Are there any Historical Underground Working Features within 1000m of the study site boundary? No

Database searched and no data found.

2.3 Current Ground Workings

This dataset is derived from the BGS BRITPITS database covering active; inactive mines;
quarries; oil wells; gas wells and mineral wharves; and rail deposits throughout the British
Isles.

Are there any BGS Current Ground Workings within 1000m of the study site boundary? No

Database searched and no data found.

Report Reference: EMS-154229_223221
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3. Mining, Extraction & Natural Cavities Map
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3.Mining, Extraction & Natural Cavities

3.1 Historical Mining

This dataset is derived from GroundSure unique Historical Land-use Database that are
indicative of mining or extraction activities.

Are there any Historical Mining areas within 1000m of the study site boundary? No

Database searched and no data found.

3.2 Coal Mining

This dataset provides information as to whether the study site lies within a known coal mining
affected area as defined by the coal authority.

Are there any Coal Mining areas within 1000m of the study site boundary? No

Database searched and no data found.

3.3 Johnson Poole and Bloomer

This dataset provides information as to whether the study site lies within an area where JPB
hold information relating to mining.

Are there any JPB Mining areas within 1000m of the study site boundary? No

The following information provided by JPB is not represented on Mapping:

Database searched. No results found.

3.4 Non - Coal Mining

This dataset provides information as to whether the study site lies within an area which may
have been subject to non-coal historic mining.

Are there any Non-Coal Mining areas within 1000m of the study site boundary? No

Database searched and no data found.

3.5 Non - Coal Mining Cavities

This dataset provides information from the Peter Brett Associates (PBA) mining cavities
database (compiled for the national study entitled “Review of mining instability in Great
Britain, 1990” PBA has also continued adding to this database) on mineral extraction by
mining.

Are there any Non-Coal Mining cavities within 1000m of the study site boundary? No
Report Reference: EMS-154229_223221
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Database searched and no data found.

3.6 Natural Cavities

This dataset provides information based on Peter Brett Associates natural cavities database.

Are there any Natural Cavities within 1000m of the study site boundary? No

Database searched and no data found.

3.7 Brine Extraction

This dataset provides information from the Brine Compensation Board which has been
discontinued and is now covered by the Coal Authority.

Are there any Brine Extraction areas within 1000m of the study site boundary? No

Database searched and no data found.

3.8 Gypsum Extraction

This dataset provides information on Gypsum extraction from British Gypsum records.

Are there any Gypsum Extraction areas within 1000m of the study site boundary? No

Database searched and no data found.

3.9 Tin Mining

This dataset provides information on tin mining areas and is derived from tin mining records.
This search is based upon postcode information to a sector level. More detailed information on
potential Tin Mining may be found in Section 3.4 - Non-Coal Mining Hazards.

Are there any Tin Mining areas within 1000m of the study site boundary? No

Database searched and no data found.

3.10 Clay Mining

This dataset provides information on Kaolin and Ball Clay mining from relevant mining records.

Are there any Clay Mining areas within 1000m of the study site boundary? No

Database searched and no data found.

Report Reference: EMS-154229 223221
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4. Natural Ground Subsidence
4.1 Shrink-Swell Clay Map
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4.2 Landslides Map
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4.3 Ground Dissolution Soluble Rocks Map
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4.4 Compressible Deposits Map

® Ground

ENVIRONMENTAL INSIGHT

NW
Lt
{  Cherrytres
’ How
W 250
sw

Compressible Deposits Legend

D Site Outline

—125 —

___ Search Buffers (m)
—250

Report Reference: EMS-154229_223221

No Data / Null
Negligible

Very Low

Ordnance Crown Copyright. All Rights
Reserved
Licence Number: 100035207

Page 19

NE

SE



emapsite”

4.5 Collapsible Deposits Map
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4.6 Running Sand Map
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4 .Natural Ground Subsidence

The National Ground Subsidence rating is obtained through the 6 natural ground stability
hazard datasets, which are supplied by the British Geological Survey (BGS).

The following GeoSure data represented on the mapping is derived from the BGS Digital
Geological map of Great Britain at 1:50,000 scale.

What is the maximum hazard rating of natural subsidence within the study site’ boundary? Low

4.1 Shrink - Swell Clays

The following Shrink Swell information provided by the British Geological Survey:

ID Distance (m)* Direction Hazard Rating Details
1 0.0 On Site Negligible Ground conditions predominantly non-plastic. No special actions required
to avoid problems due to shrink-swell clays. No special ground
investigation required, and increased construction costs or increased
financial risks are unlikely likely due to potential problems with shrink-

swell clays.
4.2 Landslides
The following Landslides information provided by the British Geological Survey:
ID Distance (m)* Direction Hazard Rating Details
1 0.0 On Site Very Low Slope instability problems are unlikely to be present. No special actions

required to avoid problems due to landslides. No special ground investigation
required, and increased construction costs or increased financial risks are
unlikely due to potential problems with landslides.

4.3 Ground Dissolution of Soluble Rocks

The following Soluble Rocks information provided by the British Geological Survey:

Distance (m)* Direction Hazard Rating Details
0.0 On site Null-Negligible Soluble rocks are not present in the search area. No special actions required
to avoid problems due to soluble rocks. No special ground investigation
required, and increased construction costs or increased financial risks are
unlikely due to potential problems with soluble rocks.

4.4 Compressible Deposits

The following Compressible Ground information provided by the British Geological Survey:

ID Distance (m)*  Direction Hazard Rating Details
1 0.0 On Site Negligible No indicators for compressible deposits identified. No special actions required
to avoid problems due to compressible deposits. No special ground
investigation required, and increased construction costs or increased financial
risks are unlikely due to potential problems with compressible deposits.

“This includes an automatically generated 50m buffer zone around the study site boundary.

Report Reference: EMS-154229_223221
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4.5 Collapsible Deposits

The following Collapsible Rocks information is provided by the British Geological Survey:

1D D|stanfe (m) Direction Hazard Rating Details
1 0.0 On Site Very Low Deposits with potential to collapse when loaded and saturated are unlikely
to be present. No special ground investigation required or increased

construction costs or increased financial risk due to potential problems
with collapsible deposits.

4.6 Running Sands

The following Running Sands information is provided by the British Geological Survey:

1D Distance (m)*  Direction = Hazard Rating Details
1 0.0 On Site Low Possibility of running sand problems after major changes in ground conditions.
Normal maintenance to avoid leakage of water-bearing services or water

bodies (ponds, swimming pools) should reduce likelihood of problems due to
running sand. For new build  consider possibility of running sand into
trenches or excavations if water table is high or sandy strata are exposed to
water. Avoid concentrated water inputs to site. Unlikely to be an increase in
construction costs due to potential for running sand. For existing property
no significant increase in insurance risk due to running sand problems is
likely.

Report Reference: EMS-154229_223221
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ENVIRONMENTAL INSIGHT

5.Borehole Records

The systematic analysis of data extracted from the BGS Borehole Records database provides
the following information.

Records of boreholes within 250m of the study site boundary: 0

Database searched and no data found.

Report Reference: EMS-154229_223221
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6.Estimated Background Soil Chemistry

Records of background estimated soil chemistry within 250m of the study site boundary: 1

For further information on how this data is calculated and limitations upon its use, please see the GroundSure
Geolnsight User Guide, available on request.

Estimated Geometric Mean Soil Concentrations (mg/kg)

Distance (m)* Direction S?.Tp%le Arsenic (As) Cadmium (Cd) Chromium (Cr) Nickel (Ni) Lead (Pb)
0.0 On Site Sediment <15 mg/kg <1.8 mg/kg 60 - 90 mg/kg 15 - 30 mg/kg <150 mg/kg

*As this data is based upon underlying 1:50,000 scale geological information, a 50m buffer has been added to the search radius.

Report Reference: EMS-154229_223221
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7. Contacts

EmapSite

[ ]
Telephone: 0118 9736883 ema S|te"‘“
sales@emapsite.com

British Geological Survey Enquiries

Kingsley Dunham Centre

Keyworth, Nottingham NG12 5GG

Tel: 0115 936 3143. Fax: 0115 936 3276.

Email: enquiries@bgs.ac.uk

Web: www.bgs.ac.uk

BGS Geological Hazards Reports and general geological
enquiries

British
Geological Survey

HATLIRAL FMYIRDHMENT EFSFARCH COUNCIL

British Gypsum
British Gypsum Ltd, East Leake, Loughborough, Leicestershire, % i
LE12 6HX ’ ° British Gypsum

Tel: www.british-gypsum.com

The Coal Authority The -
200 Lichfield Lane, Mansfield, Notts NG18 4RG

Tel: 0845 762 6848 E\OAL .

DX 716176 Mansfield 5 www.coal.gov.uk AUTHORITY
Johnson Poole & Bloomer Limited JOHNSON
Harris and Pearson Building, Brettel Lane, Brierley Hill, West 5
Midlands DY5 3LH POOLE &
Tel: +44 (0) 1384 262 000 BLOOMER

Email: enquiries.gs@jpb.co.uk

COMSTULTAMNTS
Website: www.jpb.co.uk

Ordnance Survey

Romsey Road, Southampton SO16 4GU Enabled
Tel: 08456 050505 by

E Ordnance
——id Survey’

Getmapping PLC \JJQ ., ©

Virginia Villas, High Street, Hartley Witney, o

Hampshire RG27 8NW U g 1 gEtmapplng

Tel: 01252 845444

Peter Brett Associates

Caversham Bridge House, Waterman Place, Reading

Berkshire RG1 8DN

Tel: +44 (0)118 950 0761 E-mail: reading@pba.co.uk
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This report has been prepared in accordance with the GroundSure Ltd standard Terms and Conditions of business for
work of this nature.
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Standard Terms and Conditions
1 Definitions
In these conditions unless the context otherwise requires:
“Beneficiary” means the Client or the customer of the Client for whom the Client has procured the Services.
“Commercial” means any building which is not Residential.
“Commission" means an order for Consultancy Services submitted by a Client.
“Consultancy Services” mean consultancy services provided by GroundSure including, without limitation, carrying out interpretation of third party and in-house environmental data,
provision of environmental consultancy advice, undertaking environmental audits and assessments, Site investigation, Site monitoring and related items.
“Contract” means the contract between GroundSure and the Client for the performance of the Services which arises upon GroundSure's acceptance of an Order or Commission and
which shall incorporate these conditions, the relevant GroundSure User Guide, proposal by GroundSure and the content of any subsequent report, and any agreed amendments in
accordance with clause 11.
“Client” means the party that submits an Order or Commission.
“'Data Provider” means any third party providing Third Party Content to GroundSure.
“Data Report” means reports comprising factual data with no professional interpretation in respect of the level of likely risk and/or liability available from GroundSure.
“GroundSure” means GroundSure Limited, a company registered in England and Wales under number 03421028 and whose registered office is at Greater London House, Hampstead
Road, London NW1 7EJ.
“GroundSure Materials” means all materials prepared by GroundSure as a result of the provision of the Services, including but not limited to Data Reports, Mapping and Risk
Screening Reports.
“Intellectual Property” means any patent, copyright, design rights, service marks, moral rights, data protection rights, know-how, trade mark or any other intellectual property
rights.
“Mapping” an historical map or a combination of historical maps of various ages, time periods and scales available from GroundSure.
“Order” means an order form submitted by the Client requiring Services from GroundSure in respect of a specified Site.
“Order Website” means online platform via which Orders may be placed.
“Report” means a Risk Screening Report or Data Report for commercial or residential property available from GroundSure relating to the Site prepared in accordance with the
specifications set out in the relevant User Guide.
“Residential” means any building used as or suitable for use as an individual dwelling.
“Risk Screening Report” means one of GroundSure’s risk screening reports, comprising factual data with interpretation in respect of the level of likely risk and/or liability, excluding
“Consultancy Services”.
“Services” means the provision of any Report, Mapping or Consultancy Services which GroundSure has agreed to carry out for the Client/Beneficiary on these terms and conditions in
respect of the Site.
"Site" means the landsite in respect of which GroundSure provides the Services.
“Third Party Content” means any data, database or other information contained in a Report or Mapping which is provided to GroundSure by a Data Provider.
"User Guide" means the relevant current version of the user guide, available upon request from GroundSure.

2 Scope of Services

2.1 GroundSure agrees to carry out the Services in accordance with the Contract and to the extent set out therein.

2.2 GroundSure shall exercise all the reasonable skill, care and diligence to be expected of experienced environmental consultants in the performance of the Services.

2.3 The Client acknowledges that it has not relied on any statement or representation made by or on behalf of GroundSure which is not set out and expressly agreed in the Contract.

2.4 Terms and conditions appearing on a Client’s order form, printed stationery or other communication, including invoices, to GroundSure, its employees, servants, agents or other
representatives or any terms implied by custom, practice or course of dealing shall be of no effect and these terms and conditions shall prevail over all others.

2.5 If a Client/Beneficiary requests insurance in conjunction with or as a result of the Services, GroundSure shall use reasonable endeavours to procure such insurance, but makes no
warranty that such insurance shall be available from insurers or offered on reasonable terms. GroundSure does not endorse or recommend any particular insurance product, policy
or insurer. Any insurance purchased shall be subject solely to the terms of the policy issued by insurers and GroundSure will have no liability therefor. The Client/Beneficiary
should take independent advice to ensure that the insurance policy requested and/or offered is suitable for its requirements.

2.6 GroundSure's quotations/proposals are valid for a period of 30 days only. GroundSure reserves the right to withdraw any quotation at any time before GroundSure accepts an Order
or Commission. GroundSure's acceptance of an Order or Commission shall be effective only where such acceptance is in writing and signed by GroundSure's authorised
representative or where accepted via GroundSure’s Order Website.

3 The Client’s obligations

3.1 The Client shall ensure the Beneficiary complies with and is bound by the terms and conditions set out in the Contract and shall provide that Groundsure may in its own right
enforce such terms and conditions against the Beneficiary pursuant to the Contracts (Rights of Third parties) Act 1999. The Client shall be liable for all breaches of the Contract by
the Beneficiary as if they were breaches by the Client. The Client shall be solely responsible for ensuring that the Report/Mapping ordered is appropriate and suitable for the
Beneficiary’s needs.

3.2 The Client shall (or shall procure that the Beneficiary shall) supply to GroundSure as soon as practicable and without charge all information necessary and accurate relevant data
including any specific and/or unusual environmental information relating to the Site known to the Client/Beneficiary which may pertain to the Services and shall give such
assistance as GroundSure shall reasonably require in the performance of the Services (including, without limitation, access to a Site, facilities and equipment as agreed in the
Contract).

3.3 Where Client/Beneficiary approval or decision is required, such approval or decision shall be given or procured in reasonable time as not to delay or disrupt the performance of any
other part of the Services.

3.4 The Client shall not and shall not knowingly permit the Beneficiary to, save as expressly permitted by these terms and conditions, re-sell, alter, add to, amend or use out of context
the content of any Report, Mapping or, in respect of any Services, information given by GroundSure. For the avoidance of doubt, the Client and Beneficiary may make the Report,
Mapping or GroundSure’s findings available to a third party who is considering acquiring the whole or part of the Site, or providing funding in relation to the Site, but such third
party cannot rely on the same unless expressly permitted under clause 4.

3.5 The Client is responsible for maintaining the confidentiality of its user name and password if using GroundSure’s internet ordering service and accepts responsibility for all activity
that occurs under such account and password.

4 Reliance

4.1 Upon full payment of all relevant fees and subject to the provisions of these terms and conditions, the Client and Beneficiary are granted an irrevocable royalty-free licence to
access the information contained in a Report, Mapping or in a report prepared by GroundSure in respect of or arising out of Consultancy Services. The Services may only be used
for the benefit of the Client and those persons listed in clauses 4.2 and 4.3.

4.2 In relation to Data Reports, Mapping and Risk Screening Reports, the Client shall be entitled to make Reports available to (i) the Beneficiary, (ii) the Beneficiary's professional
advisers, (iii) any person providing funding to the Beneficiary in relation to the Site (whether directly or as part of a lending syndicate), (iv) the first purchaser or first tenant of the
Site (v) the professional advisers and lenders of the first purchaser or tenant of the Site. Accordingly GroundSure shall have the same duties and obligations to those persons in
respect of the Services as it has to the Client and those persons shall have the benefit of any of the Client's rights under the Contract as if those persons were parties to the
Contract. For the avoidance of doubt, the limitations of GroundSure's liability as set out in clauses 7 and 11.6 shall apply.

4.3 In relation to Consultancy Services, reliance shall be limited to the Client, Beneficiary and named parties on the Report.

4.4 Save as set out in clauses 4.2 and 4.3 and unless otherwise agreed in writing with GroundSure, any other party considering the information supplied by GroundSure as part of the
Services, including (but not limited to) insurance underwriters, does so at their own risk and GroundSure has no legal obligations to such party unless otherwise agreed in writing.

4.5 The Client shall not and shall not knowingly permit any person (including the Beneficiary) who is provided with a copy of any Report, (except as permitted herein or by separate
agreement with GroundSure) to,: (a) remove, suppress or modify any trade mark, copyright or other proprietary marking from the Report or Mapping; (b) create any product
which is derived directly or indirectly from the data contained in the Report or Mapping; (c) combine the Report or Mapping with, or incorporate the Report or Mapping into any
other information data or service; or (d) re-format or otherwise change (whether by modification, addition or enhancement) data or images contained in the Report or Mapping.

4.6 Notwithstanding clause 4.5, if the Client acts in a professional capacity, it may make reasonable use of a Report and/or findings made as a result of Consultancy Services to advise
Beneficiaries. However, GroundSure shall have no liability in respect of any opinion or report given to such Beneficiaries by the Client or a third party.

5 Fees and Disbursements

5.1 GroundSure shall charge the Client fees at the rate and frequency specified in the Contract together, in the case of Consultancy Services, with all proper disbursements incurred by
GroundSure in performing the Services. For the avoidance of doubt, the fees payable for the Services are as set out in GroundSure's written proposal, Order Website or Order
acknowledgement form. The Client shall in addition pay all value added tax or other tax payable on such fees and disbursements in relation to the provision of the Services.

5.2 Unless GroundSure requires prepayment, the Client shall promptly pay all fees disbursements and other monies due to GroundSure in full without deduction, counterclaim or set off
together with such value added tax or other tax as may be required within 30 days from the date of GroundSure’s invoice or such other period as may be agreed in writing between
GroundSure and the Client ("Payment Date"). GroundSure reserves the right to charge interest which shall accrue on a daily basis from 30 days after the date of Payment Date
until the date of payment (whether before or after judgment) at the rate of five per cent per annum above the Bank of England base rate from time to time.

5.3 In the event that the Client disputes the amount payable in respect of GroundSure’s invoice it shall notify GroundSure no later than 28 days after the date thereof that it is in
dispute. In default of such notification the Client shall be deemed to have agreed the amount thereof. As soon as reasonably practicable following receipt of a notification in respect
of any disputed invoice, a member of the management team at GroundSure shall contact the Client and the parties shall use all reasonable endeavours to resolve the dispute.

6 Intellectual Property and Confidentiality

6.1 Subject to the provisions of clause 4.1, the Client and the Beneficiary hereby acknowledge that all Intellectual Property in the Services and Content are and shall remain owned by
either GroundSure or the Data Providers and nothing in these terms purports to transfer or assign any rights to the Client or the Beneficiary in respect of the Intellectual Property.

6.2 The Client shall acknowledge the ownership of the Third Party Content where such Third Party Content is incorporated or used in the Client's own documents, reports, systems or
services whether or not these are supplied to a third party.

6.3 Data Providers may enforce any breach of clauses 6.1 and 6.2 against the Client or Beneficiary.

6.4 The Client acknowledges that the proprietary rights subsisting in copyright, database rights and any other intellectual property rights in respect of any data and information
contained in any Report are and shall remain (subject to clause 11.1) the property of GroundSure and/or any third party that has supplied data or information used to create a
Report, and that these conditions do not purport to grant, assign or transfer any such rights in respect thereof to a Client and/or a Beneficiary.

6.5 The Client shall (and shall procure that any recipients of the Report as permitted under clause 4.2 shall):

(i) not remove, suppress or modify any trademark, copyright or other proprietary marking belonging to GroundSure or any third party from the Services;

Report Reference: EMS-154229_223221
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(i) use the information obtained as part of the Services in respect of the subject Site only, and shall not store or reuse any information obtained as part of the Services provided in
respect of adjacent or nearby sites;

(iii) not create any product or report which is derived directly or indirectly from the data contained in the Services (save that those acting in a professional capacity to the
Beneficiary may provide advice based upon the Services);

(iv) not combine the Services with or incorporate such Services into any other information data or service; and

(v) not reformat or otherwise change (whether by modification, addition or enhancement), data contained in the Services (save that those acting in a professional capacity to the
Beneficiary shall not be in breach of this clause 6.5(v) where such reformatting is in the normal course of providing advice based upon the Services),

in each case of parts (iii) to (v) inclusive, whether or not such product or report is produced for commercial profit or not.

6.6 The Client and/or Beneficiary shall and shall procure that any party to whom the Services are made available shall notify GroundSure of any request or requirement to disclose,
publish or disseminate any information contained in the Services in accordance with the Freedom of Information Act 2000, the Environmental Information Regulations 2004 or any
associated legislation or regulations in force from time to time.

6.8 Save as otherwise set out in these terms and conditions, any information provided by one party ("Disclosing Party") to the other party ("Receiving Party") shall be treated as
confidential and only used for the purposes of these terms and conditions, except in so far as the Receiving Party is authorised by the Disclosing Party to provide such information
in whole or in part to a third party.

7 Liability

THE CLIENT’'S ATTENTION IS DRAWN TO THIS PROVISION

7.1Subject to the provisions of this clause 7, GroundSure shall be liable to the Beneficiary only in relation to any direct losses or damages caused by any negligent act or omission of
GroundSure in preparing the GroundSure Materials and provided that the Beneficiary has used all reasonable endeavours to mitigate any such losses.

7.2GroundSure shall not be liable for any other losses or damages incurred by the Beneficiary, including but not limited to:

(i) loss of profit, revenue, business or goodwill, losses relating to business interruption, loss of anticipated savings, loss of or corruption to data or for any special, indirect or
consequential loss or damage which arise out of or in connection with the GroundSure Materials or otherwise in relation to a Contract;

(ii) any losses or damages that arise as a result of the use of all or part of the GroundSure Materials in breach of these terms and conditions or contrary to the terms of the relevant
User Guide;

(iii) any losses or damages that arise as a result of any error, omission or inaccuracy in any part of the GroundSure Materials where such part is based on any Third Party Content or
any reasonable interpretation of Third Party Content. The Client accepts, and shall procure that any other Beneficiary shall accept, that it has no claim or recourse to any Data
Provider in relation to Third Party Content; and/or

(iv) any loss or damage to a Client’s computer, software, modem, telephone or other property caused by a delay or loss of use of GroundSure’s internet ordering service.

7.3 GroudSure’s total liability in contract, tort (including negligence or breach of statutory duty), misrepresentation, restitution or otherwise, arising in connection with the GroundSure
Materials or otherwise in relation to the Contract shall be limited to £10 million in total (i) for any one claim or (ii) for a series of connected claims brought by one or more parties.

7.4 For the duration of the liability periods set out in clauses 7.5 and 7.6 below, GroundSure shall maintain professional indemnity insurance in respect of its liability under these terms
and conditions provided such insurance is readily available at commercially viable rates. GroundSure shall produce evidence of such insurance if reasonably requested by the
Client. A level of cover greater than GroundSure’s current level of cover may be available upon request and agreement with the Client.

7.5 Any claim under the Contract in relation to Data Reports, Mapping and Risk Screening Reports, must be brought within six years from the date when the Beneficiary became aware
that it may have a claim and in no event may a claim be brought twelve years or more after completion of such a Contract. For the avoidance of doubt, any claim in respect of
which proceedings are notified to GroundSure in writing prior to the expiry of the time periods referred to in this clause 7.5 shall survive the expiry of those time periods provided
the claim is actually commenced within six months of notification.

7.6 Any claim under the Contract in relation to Consultancy Services, must be brought within six years from the date the Consultancy Services were completed.

7.7 he Client accepts and shall procure that any other Beneficiary shall accept that it has no claim or recourse to any Data Provider or to GroundSure in respect of the acts or omissions
of any Data Provider and/or any Third Party Content provided by a Data Provider.

7.8 Nothing in these terms and conditions:

(i) excludes or limits the liability of GroundSure for death or personal injury caused by GroundSure’s negligence, or for fraudulent misrepresentation; or

(ii) shall affect the statutory rights of a consumer under the applicable legislation.

8 GroundSure right to suspend or terminate
8.1 In the event that GroundSure reasonably believes that the Client or Beneficiary as applicable has not provided the information or assistance required to enable the proper
performance of the Services, GroundSure shall be entitled on fourteen days written notice to suspend all further performance of the Services until such time as any such deficiency
has been made good.
8.2 GroundSure may additionally terminate the Contract immediately on written notice in the event that:
(i)the Client shall fail to pay any sum due to GroundSure within 28 days of the Payment Date; or
(ii)the Client (being an individual) has a bankruptcy order made against him or (being a company) shall enter into liquidation whether compulsory or voluntary or have an
Administration Order made against it or if a Receiver shall be appointed over the whole or any part of its property assets or undertaking or if the Client is struck off the Register
of Companies or dissolved; or
(iii) the Client being a company is unable to pay its debts within the meaning of Section 123 of the Insolvency Act 1986 or being an individual appears unable to pay his debts
within the meaning of Section 268 of the Insolvency Act 1986 or if the Client shall enter into a composition or arrangement with the Client’s creditors or shall suffer distress or
execution to be levied on his goods; or
(iv)the Client or the Beneficiary breaches any material term of the Contract (including, but not limited to, the obligations in clause 4) incapable of remedy or if remediable, is not
remedied within 14 days of notice of the breach.

9 Client’s Right to Terminate and Suspend
9.1 Subject to clause 10.2, the Client may at any time after commencement of the Services by notice in writing to GroundSure require GroundSure to terminate or suspend immediately
performance of all or any of the Services.
9.2 The Client waives all and any right of cancellation it may have under the Consumer Protection (Distance Selling) Regulations 2000 (as amended) in respect of the Order of a
Report/Mapping. This does not affect the Beneficiary's statutory rights.

10 Consequences of Withdrawal, Termination or Suspension

10.1 Upon termination or any suspension of the Services, GroundSure shall take steps to bring to an end the Services in an orderly manner, vacate any Site with all reasonable speed
and shall deliver to the Client/Beneficiary any property of the Client/ Beneficiary in GroundSure’s possession or control.

10.2 In the event of termination/suspension of the Contract under clauses 8 or 9, the Client shall pay to GroundSure all and any fees payable in respect of the performance of the
Services up to the date of termination/suspension. In respect of any Consultancy Services provided, the Client shall also pay GroundSure any additional costs incurred in
relation to the termination/suspension of the Contract.

11 General

11.1 The mapping contained in the Services is protected by Crown copyright and must not be used for any purpose outside the context of the Services or as specifically provided in

these terms.

11.2 GroundSure reserves the right to amend these terms and conditions. No variation to these terms shall be valid unless signed by an authorised representative of GroundSure.

11.3 No failure on the part of GroundSure to exercise and no delay in exercising, any right, power or provision under these terms and conditions shall operate as a waiver thereof.

11.4 Save as expressly provided in clauses 4.2, 4.3, 6.3 and 11.5, no person other than the persons set out therein shall have any right under the Contract (Rights of Third Parties) Act
1999 to enforce any terms of the Contract.

11.5 The Secretary of State for Communities and Local Government acting through Ordnance Survey may enforce breach of clause 6.1 of these terms and conditions against the Client
in accordance with the provisions of the Contracts (Rights of Third Parties) Act 1999.

11.6 GroundSure shall not be liable to the Client if the provision of the Services is delayed or prevented by one or more of the following circumstances:

(i) the Client or Beneficiary’s failure to provide facilities, access or information;
(ii) fire, storm, flood, tempest or epidemic;

(i) Acts of God or the public enemy;

(iv) riot, civil commotion or war;

(v) strikes, labour disputes or industrial action;

(vi) acts or regulations of any governmental or other agency;

(vii) suspension or delay of services at public registries by Data Providers; or
(viii) changes in law.

11.7 Any notice provided shall be in writing and shall be deemed to be properly given if delivered by hand or sent by first class post, facsimile or by email to the address, facsimile
number or email address of the relevant party as may have been notified by each party to the other for such purpose or in the absence of such notification the last known
address.

11.8 Such notice shall be deemed to have been received on the day of delivery if delivered by hand, facsimile or email and on the second working day after the day of posting if sent
by first class post.

11.9 The Contract constitutes the entire contract between the parties and shall supersede all previous arrangements between the parties.

11.10 Each of the provisions of the Contract is severable and distinct from the others and if one or more provisions is or should become invalid, illegal or unenforceable, the validity and
enforceability of the remaining provisions shall not in any way be tainted or impaired.

11.11 These terms and conditions shall be governed by and construed in accordance with English law and any proceedings arising out of or connected with these terms and conditions
shall be subject to the exclusive jurisdiction of the English courts.

11.12 If the Client or Beneficiary has a complaint about the Services, notice can be given in any format eg writing, phone, email to the Compliance Officer at GroundSure who will
respond in a timely manner.

© GroundSure Limited January 2012
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Aerial Photograph of Study Site
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Site Name: Mary Rose House,Havant,PO9 4]N
Grid Reference: 470416,108787
Size of Site: 0.56 ha
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Aerial photography supplied by Getmapping PLC.
© Copyright Getmapping PLC 2003. All Rights Reserved.
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Overview of Findings

For further details on each dataset, please refer to each individual section in the main report as
listed. Where the database has been searched a numerical result will be recorded. Where the
database has not been searched '-' will be recorded.

Report Section Number of records found within (X) m of the study site
boundary

1. Environmental Permits, Incidents and GE)  Gloen  29F 501- 1000-

Registers on-site 500 1000 1500

1.1 Industrial Sites Holding Environmental Permits and/or
Authorisations

Records of historic IPC Authorisations 0 0 0 0 - -
Records of Part A(1) and IPPC Authorised Activities 0 0 0 0 - -
Records of Water Industry Referrals (potentially harmful
: : 0 0 0 0 - -
discharges to the public sewer)
Records of Red List Discharge Consents (potentially harmful
) 0 0 0 0 - -
discharges to controlled waters)
Records of List 1 Dangerous Substances Inventory sites 0 0 0 0 B -
Records of List 2 Dangerous Substances Inventory sites 0 0 0 0 - -
Records of Part A(2) and Part B Activities and Enforcements 0 0 0 0 - -
Records of Category 3 or 4 Radioactive Substances
ieati 0 0 0 0 - -
Authorisations
Records of Licensed Discharge Consents 0 0 0 0 - -
Records of Planning Hazardous Substance Consents and
0 0 0 0
Enforcements
1.2 Records of COMAH and NIHHS sites 0 0 0 0 - -

1.3 Environment Agency Recorded Pollution Incidents

National Incidents Recording System, List 2 0 0 1 - - -
National Incidents Recording System, List 1 0 0 0 - - -
i.gélggites Determined as Contaminated Land under Part IIA EPA 0 0 0 0 _ _
2. Landfill and Other Waste Sites on-ste  0-50 51250 ZobT 0L 10007
2.1 Landfill Sites
Environment Agency Registered Landfill Sites 0 0 0 0 0 -
Landfill Data - Operational Landfill Sites 0 0 0 0 0 -
Environment Agency Historic Landfill Sites 0 0 0 0 1 0
Landfill Data - Non-Operational Landfill Sites 0 0 0 0 0 -
BGS/DoE Landfill Site Survey 0 0 0 0 0 0
GroundSure Local Authority Landfill Sites Data 0 0 0 0 0 0
2.2 Landfill and Other Waste Sites Findings
Operational Waste Treatment, Transfer and Disposal Sites 0 0 0 0 - -
Non-Operational Waste Treatment, Transfer and Disposal Sites 0 0 0 0 - -
Environment Agency Licensed Waste Sites 0 0 0 0 0 0

Report Reference: EMS-154229_223222
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3. Current Land Uses on-ste  0-50 51250 2oL 301 1000-1500
500 1000
3.1 Current Industrial Sites Data 0 0 3 - - -
3.2 Records of Petrol and Fuel Sites 0 0 0 0 - -
3.3 Underground High Pressure Qil and Gas Pipelines 0 0 0 0 - -
4. Geology Description
4.1 Are there any records of Artificial Ground and Made Ground present beneath the No
study site? *
4.2 Are there any records of Superficial Ground and Drift Geology present beneath the No
study site? *
4.3 For records of Bedrock and Solid Geology beneath the study site* see the detailed
findings section.
Source: Scale: 1:50,000 BGS Sheet 316
* This includes an automatically generated 50m buffer zone around the site.
. 251- 501- 1001-
5. Hydrogeology and Hydrology on-site  0-50  51-250 ;9 1000 2000
5.1 Are there any records of Productive Strata in the Superficial Yes
Geology within 500m of the study site?
5.2 Are there any records of Productive Strata in the Bedrock Yes
Geology within 500m of the study site?
5.3 Groundwater Abstraction Licences (within 1000m of the study 0 0 0 0 0 -
site).
5.4 Surface Water Abstraction Licences (within 1000m of the 0 0 0 0 0 -
study site).
5.5 Potable Water Abstraction Licences (within 2000m of the study 0 0 0 0 0 0
site).
5.6 Are there any Source Protection Zones within 500m of the study site? No
5.7 River Quality on-site 0-50 51-250 251-500 501-1000 1001-1500
Is there any Environment Agency information on river quality No No No No No No
within 1500m of the study site?
5.8 Detailed River Network entries within 500m of the site 0 0 6 8 - -
5.9 Surface water features within 250m of the study site No No Yes - - -
6. Flooding
6.1 Are there any Environment Agency indicative Zone 2 floodplains within 250m of the Yes
study site?
6.2 Are there any Environment Agency indicative Zone 3 floodplains within 250m of the Yes
study site?
6.3 Are there any Flood Defences within 250m of the study site? No
6.4 Are there any areas benefiting from Flood Defences within 250m of the study site? No
6.5 Are there any areas used for Flood Storage within 250m of the study site? No
6.6 What is the maximum BGS Groundwater Flooding susceptibility within 50m of the High
study site?
6.7 What is the BGS confidence rating for the Groundwater Flooding susceptibility areas? Low
7: Designated Environmentally Sensitive e GEn mlemn | e 501- 1001-
Sites 500 1000 1500
7.1 Records of Sites of Special Scientific Interest (SSSI) 0 0 0 0 - -
7.2 Records of National Nature Reserves (NNR) 0 0 0 0 - -

Report Reference: EMS-154229_223222
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7.1 Records of Sites of Special Scientific Interest (SSSI)

7.3 Records of Local Nature Reserves (LNR)

7.4 Records of Special Areas of Conservation (SAC)

7.5 Records of Special Protection Areas (SPA)

7.6 Records of Ramsar sites

7.7 Records of World Heritage Sites

7.8 Records of Environmentally Sensitive Areas

7.9 Records of Areas of Outstanding Natural Beauty (AONB)
7.10 Records of National Parks

7.11 Records of Nitrate Sensitive Areas

7.12 Records of Nitrate Vulnerable Zones

8. Natural Hazards

8.1 What is the maximum risk of natural ground subsidence?

O O O O O o o o o o o

O O O O O o o o o o o

O O O O O o o o o o o

® Ground

O O O O O o o o o o o

ENVIRONMENTAL INSIGHT

Low

9. Mining

9.1 Are there any coal mining areas within 75m of the study site?

9.2 What is the risk of subsidence relating to shallow mining within 150m of the study

site?

9.3 Are there any brine affected areas within 75m of the study site?

Report Reference: EMS-154229_223222
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Using this Report

The following report is designed by Environmental Consultants for Environmental Professionals bringing together the
most up-to-date market leading environmental data. This report is provided under and subject to the Terms &
Conditions agreed between GroundSure and the Client. The document contains the following sections:

1. Environmental Permits, Incidents and Registers

Provides information on Regulated Industrial Activities and Pollution Incidents as recorded by Regulatory Authorities,
and sites determined as Contaminated Land. This search is conducted using radii up to 500m.

2. Landfills and Other Waste Sites

Provides information on landfills and other waste sites that may pose a risk to the study site. This search is conducted
using radii up to 1500m.

3. Current Land Uses

Provides information on current land uses that may pose a risk to the study site in terms of potential contamination
from activities or processes. These searches are conducted using radii of up to 500m. This includes information on
potentially contaminative industrial sites, petrol stations and fuel sites as well as high pressure underground oil and
gas pipelines.

4. Geology

Provides information on artificial and superficial deposits and bedrock beneath the study site.

5. Hydrogeology and Hydrology

Provides information on productive strata within the bedrock and superficial geological layers, abstraction licenses,
Source Protection Zones (SPZs) and river quality. These searches are conducted using radii of up to 2000m.

6. Flooding

Provides information on surface water flooding, flood defences, flood storage areas and groundwater flood areas. This
search is conducted using radii of up to 250m.

7. Designated Environmentally Sensitive Sites

Provides information on the Sites of Special Scientific Interest (SSSI), National Nature Reserves (NNR), Special Areas
of Conservation (SAC), Special Protection Areas (SPA), Ramsar sites, Local Nature Reserves (LNR), Areas of
Outstanding Natural Beauty (AONB), National Parks (NP), Environmentally Sensitive Areas, Nitrate Sensitive Areas,
Nitrate Vulnerable Zones and World Heritage Sites. These searches are conducted using radii of up to 500m.

8. Natural Hazards

Provides information on a range of natural hazards that may pose a risk to the study site. These factors include
natural ground subsidence.

9. Mining

Provides information on areas of coal and shallow mining.

Report Reference: EMS-154229_223222
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10. Contacts

This section of the report provides contact points for statutory bodies and data providers that may be able to provide
further information on issues raised within this report. Alternatively, GroundSure provide a free Technical Helpline
(08444 159000) for further information and guidance.

Note: Maps

Only certain features are placed on the maps within the report. All features represented on maps found within this
search are given an identification number. This number identifies the feature on the mapping and correlates it to the
additional information provided below. This identification number precedes all other information and takes the
following format -Id: 1, Id: 2, etc. Where numerous features on the same map are in such close proximity that the
numbers would obscure each other a letter identifier is used instead to represent the features. (e.g. Three features
which overlap may be given the identifier "A” on the map and would be identified separately as features 1A, 3A, 10A
on the data tables provided).

Where a feature is reported in the data tables to a distance greater than the map area, it is noted in the data table as
“Not Shown”.

All distances given in this report are in Metres (m). Directions are given as compass headings such as N: North, E:
East, NE: North East from the nearest point of the study site boundary.

Report Reference: EMS-154229_223222
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1.Environmental Permits, Incidents and
Registers

1.1 Industrial Sites Holding Licences and/or Authorisations

Searches of information provided by the Environment Agency and Local Authorities reveal the
following information:

Records of historic IPC Authorisations within 500m of the study site: 0

Database searched and no data found.

Records of Part A(1) and IPPC Authorised Activities within 500m of the study site: 0

Database searched and no data found.

Records of Water Industry Referrals (potentially harmful discharges to the public sewer) within 500m of
the study site: 0

Database searched and no data found.

Records of Red List Discharge Consents (potentially harmful discharges to controlled waters) within
500m of the study site: 0

Database searched and no data found.

Records of List 1 Dangerous Substances Inventory Sites within 500m of the study site: 0

Database searched and no data found.

Records of List 2 Dangerous Substance Inventory Sites within 500m of the study site: 0

Database searched and no data found.

Records of Part A(2) and Part B Activities and Enforcements within 500m of the study site: 0

Database searched and no data found.

Records of Category 3 or 4 Radioactive Substance Licences within 500m of the study site: 0

Database searched and no data found.

Records of Licensed Discharge Consents within 500m of the study site: 0

Database searched and no data found.
Report Reference: EMS-154229_223222
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Records of Planning Hazardous Substance Consents and Enforcements within 500m of the study site: 1]

Database searched and no data found.

1.2 Dangerous or Hazardous Sites

Records of COMAH & NIHHS sites within 500m of the study site: 0

Database searched and no data found.

1.3 Environment Agency Recorded Pollution Incidents

Records of National Incidents Recording System, List 2 within 250m of the study site: 1

The following NIRS List 2 records are represented as points on the Authorisations, Incidents and Registers Map:

D Distance Direction NGR Details
1 240.0 NE 470623, Incident Date: 17/12/2002 Water Impact: Category 3 (Minor)
108963 Incident Identification: 126525 Land Impact: Category 4 (No
Pollutant: Contaminated Water Impact)
Pollutant Description: Firefighting Run-Off Air Impact: Category 3 (Minor)
Records of National Incidents Recording System, List 1 within 250m of the study site: 0

Database searched and no data found.

1.4 Sites Determined as Contaminated Land under Part IIA EPA
1990

How many records of sites determined as contaminated land under Section 78R of the Environmental
Protection Act 1990 are there within 500m of the study site? 1]

Database searched and no data found.

Report Reference: EMS-154229_223222
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2. Landfill and Other Waste Sites Map
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2. Landfill and Other Waste Sites

2.1 Landfill Sites

Records from Environment Agency landfill data within 1000m of the study site: 0
Database searched and no data found.
Records of operational landfill sites sourced from Landmark within 1000m of the study site: 0
Database searched and no data found.
Records of Environment Agency historic landfill sites within 1500m of the study site: 1

The following landfill records are represented as either points or polygons on the Landfill and Other Waste Sites map:

1D Distance  Direction NGR Details
1 509.0 N 470200, Site Address: Dunsbury Hill Farm, Licence Issue:
109600 Cowplain, Hampshire Licence Surrendered:
Waste Licence: Yes Licence Hold Address: Haredon House,
Site Reference: 13/3, FHA17 London Road, North Cheam, Sutton,
Waste Type: Inert, Surrey
Regis Reference: - Operator: -

Records of non-operational landfill sites sourced from Landmark within 1000m of the study site: 0
Database searched and no data found.
Records of BGS/DoE non-operational landfill sites within 1500m of the study site: 0
Database searched and no data found.
Records of Local Authority landfill sites within 1500m of the study site: 0
Database searched and no data found.
2.2 Other Waste Sites
Records of operational waste treatment, transfer or disposal sites within 500m of the study site: 0
Database searched and no data found.
Records of non-operational waste treatment, transfer or disposal sites within 500m of the study site: 0
Database searched and no data found.
Records of Environment Agency licensed waste sites within 1500m of the study site: 0

Report Reference: EMS-154229_223222
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Database searched and no data found.
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3. Current Land Uses

3.1 Current Industrial Data

® Ground

ENVIRONMENTAL INSIGHT

Records of potentially contaminative industrial sites within 250m of the study site:
The following records are represented as points on the Current Land Uses map.
ID Distance Direction Company Address Activity Category
1 67.0 NE Electricity Sub Station PO9 Electrical Infrastructure
Features and Facilities
2 122.0 S Electricity Sub Station PO9 Electrical Infrastructure
Features and Facilities
3 235.0 SwW Electricity Sub Station PO9 Electrical Infrastructure
Features and Facilities
3.2 Petrol and Fuel Sites
Records of petrol or fuel sites within 500m of the study site:
Database searched and no data found.
3.3 Underground High Pressure Oil and Gas Pipelines
Records of high pressure underground pipelines within 500m of the study site: 1]

Database searched and no data found.

Report Reference: EMS-154229_223222
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4. Geology
4.1 Artificial Ground and Made Ground
Database searched and no data found.
The database has been searched on site, including a 50m buffer.
4.2 Superficial Ground and Drift Geology
Database searched and no data found.
The database has been searched on site, including a 50m buffer.
4.3 Bedrock and Solid Geology
The database has been searched on site, including a 50m buffer.
LEX Code Description Rock Type
BOSA-SAND BOGNOR SAND MEMBER SAND

(Derived from the BGS 1:50,000 Digital Geological Map of Great Britain)

For more detailed geological and ground stability data please refer to the "GroundSure Geolnsight”. Available from our website.
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Page 16



emapsite”

® Ground
ENVIRONMENTAL INSIGHT
5a. Hydrogeology - Aquifer Within Superficial
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5.Hydrogeology and Hydrology

5.1 Aquifer within Superficial Deposits

Are there records of productive strata within the superficial geology at or in proximity to the property?
Yes

From 1 April 2010, the Environment Agency's Groundwater Protection Policy has been using aquifer designations
consistent with the Water Framework Directive. For further details on the designation and interpretation of this
information, please refer to the GroundSure Enviroinsight User Guide.

The following aquifer records are shown on the Aquifer within Superficial Geology Map (5a):

ID Distance [m] Direction Designation Description
1 100.0 E Secondary (undifferentiated) Assigned where it is not possible to attribute either
category A or B to a rock type. In general these layers
have previously been designated as both minor and non-
aquifer in different locations due to the variable
characteristics of the rock type
2 359.0 W Secondary (undifferentiated) Assigned where it is not possible to attribute either
category A or B to a rock type. In general these layers
have previously been designated as both minor and non-
aquifer in different locations due to the variable
characteristics of the rock type

5.2 Aquifer within Bedrock Deposits

Are there records of productive strata within the bedrock geology at or in proximity to the property? Yes

From 1 April 2010, the Environment Agency's Groundwater Protection Policy has been using aquifer designations
consistent with the Water Framework Directive. For further details on the designation and interpretation of this
information, please refer to the GroundSure Enviroinsight User Guide.

The following aquifer records are shown on the Aquifer within Bedrock Geology Map (5b):

ID Distance [m] Direction Designation Description
1 0.0 On Site 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
3 127.0 S Unproductive These are rock layers or drift deposits with low
permeability that have negligible significance for water
supply or river base flow
2 359.0 w 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
4 359.0 w Unproductive These are rock layers or drift deposits with low
permeability that have negligible significance for water
supply or river base flow

5.3 Groundwater Abstraction Licences

Are there any Groundwater Abstraction Licences within 1000m of the study site? No

Database searched and no data found.

Report Reference: EMS-154229_223222
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5.4 Surface Water Abstraction Licences

Are there any Surface Water Abstraction Licences within 1000m of the study site? No

Database searched and no data found.

5.5 Potable Water Abstraction Licences

Are there any Potable Water Abstraction Licences within 2000m of the study site? No

Database searched and no data found.

5.6 Source Protection Zones

Are there any Source Protection Zones within 500m of the study site? No

Database searched and no data found.

5.7 River Quality

Is there any Environment Agency information on river quality within 1500m of the study site? No

Biological Quality:
Database searched and no data found.
Chemical Quality:

Database searched and no data found.

5.8 Detailed River Network

Are there any Detailed River Network entries within 500m of the study site? Yes

The following Detailed River Network records are represented on the Hydrology Map (5d):

1D Distance Direction Details
1 111.0 E River Name: - River Type: Extended Culvert (greater than 50m)
Water Course Name: Park Lane Stream Catchment: -
Welsh River Name: - Drain: NO
Alternative Name: - Main River Status: Currently Undefined
2 188.0 NE River Name: - River Type: Secondary River
Water Course Name: Park Lane Stream Catchment: -
Welsh River Name: - Drain: NO
Alternative Name: - Main River Status: Currently Undefined

Report Reference: EMS-154229_223222
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3 203.0 N River Name: -
Water Course Name: -
Welsh River Name: -
Alternative Name: -
4A 236.0 N River Name: -
Water Course Name: -
Welsh River Name: -
Alternative Name: -
5A 236.0 N River Name: -
Water Course Name: -
Welsh River Name: -
Alternative Name: -
6 240.0 N River Name: -
Water Course Name: -
Welsh River Name: -
Alternative Name: -
7 287.0 N River Name: Drain
Water Course Name: -
Welsh River Name: -
Alternative Name: -
8 332.0 N River Name: -
Water Course Name: -
Welsh River Name: -
Alternative Name: -
9 381.0 w River Name: Drain
Water Course Name: -
Welsh River Name: -
Alternative Name: -
10 381.0 w River Name: Drain
Water Course Name: -
Welsh River Name: -
Alternative Name: -

® Ground

ENVIRONMENTAL INS

River Type: Secondary River
Catchment: -
Drain: NO
Main River Status: Currently Undefined
River Type: Secondary River
Catchment: -
Drain: NO
Main River Status: Currently Undefined
River Type: Secondary River
Catchment: -
Drain: NO
Main River Status: Currently Undefined
River Type: Secondary River
Catchment: -
Drain: NO
Main River Status: Currently Undefined
River Type: Secondary River
Catchment: -
Drain: YES
Main River Status: Currently Undefined
River Type: Secondary River
Catchment: -
Drain: NO
Main River Status: Currently Undefined
River Type: Tertiary River
Catchment: -
Drain: YES
Main River Status: Currently Undefined
River Type: Secondary River
Catchment: -
Drain: YES
Main River Status: Currently Undefined

IGHT

11 384.0 W River Name: - River Type: Extended Culvert (greater than 50m)

Water Course Name: -
Welsh River Name: -
Alternative Name: -
12 394.0 NW River Name: Drain
Water Course Name: -
Welsh River Name: -
Alternative Name: -
13 450.0 w River Name: Hermitage Stream
Water Course Name: Hermitage Stream
Welsh River Name: -
Alternative Name: -
14 466.0 w River Name: Hermitage
Water Course Name: Hermitage Stream
Welsh River Name: -
Alternative Name: -

Catchment: -
Drain: NO
Main River Status: Currently Undefined
River Type: Tertiary River
Catchment: -
Drain: YES
Main River Status: Currently Undefined
River Type: Primary River
Catchment: -
Drain: NO
Main River Status: Currently Undefined
River Type: Primary River
Catchment: -
Drain: NO
Main River Status: Currently Undefined

5.9 Surface Water Features

Are there any surface water features within 250m of the study site?

The following surface water records are not represented on mapping:

Distance to Surface Water (m) on-site
Surface water features within 250m of the study site No

Report Reference: EMS-154229_223222
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6. Environment Agency Flood Map
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6. Flooding

6.1 Zone 2 Flooding

Zone 2 floodplain estimates the annual probability of flooding as one in one thousand (0.1%) or greater from rivers
and the sea but less than 1% from rivers or 0.5% from the sea. Alternatively, where information is available they
may show the highest known flood level.

Is the site within 250m of an Environment Agency indicative Zone 2 floodplain? Yes

The following floodplain records are represented as green shading on the Flood Map:

1D Distance Direction Update Type
1B 32.0 SE 01-Nov-2011 Zone 2 - (Fluvial Models)

6.2 Zone 3 Flooding

Zone 3 estimates the annual probability of flooding as one in one hundred (1%) or greater from rivers and a one in
two hundred (0.5%) or greater from the sea. Alternatively, where information is available they may show the highest
known flood level.

Is the site within 250m of an Environment Agency indicative Zone 3 floodplain? Yes

The following floodplain records are represented as blue shading on the Flood Map:

ID Distance Direction Update Type
16B 44.0 E 01-Nov-2011 Zone 3 - (Fluvial Models)

6.3 Flood Defences

Are there any Flood Defences within 250m of the study site? No

6.4 Areas benefiting from Flood Defences

Are there any areas benefiting from Flood Defences within 250m of the study site? No

6.5 Areas used for Flood Storage

Are there any areas used for Flood Storage within 250m of the study site? No

6.6 Groundwater Flooding Susceptibility Areas

Are there any British Geological Survey groundwater flooding
susceptibility flood areas within 50m of the boundary of the study site? Yes

Report Reference: EMS-154229_223222
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What is the highest susceptibility to groundwater flooding in
the search area based on the underlying geological conditions? High

6.7 Groundwater Flooding Confidence Areas

What is the British Geological Survey confidence rating in this result? Low

Notes:

Groundwater flooding is defined as the emergence of groundwater at the ground surface or the rising of groundwater into man-made
ground under conditions where the normal range of groundwater levels is exceeded.

The confidence rating is on a threefold scale - Low, Moderate and High. This provides a relative indication of the BGS confidence in the
accuracy of the susceptibility result for groundwater flooding. This is based on the amount and precision of the information used in the

assessment. In areas with a relatively lower level of confidence the susceptibility result should be treated with more caution. In other
areas with higher levels of confidence the susceptibility result can be used with more confidence.

Report Reference: EMS-154229_223222
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7.Designated Environmentally Sensitive Sites

Presence of Designated Environmentally Sensitive Sites within 500m of the study site? No

Records of Sites of Special Scientific Interest (SSSI) within 500m of the study site: 0

Database searched and no data found.

Records of National Nature Reserves (NNR) within 500m of the study site: 0

Database searched and no data found.

Records of Special Areas of Conservation (SAC) within 500m of the study site: 0

Database searched and no data found.

Records of Special Protection Areas (SPA) within 500m of the study site: 0

Database searched and no data found.

Records of Ramsar sites within 500m of the study site: 0

Database searched and no data found.

Records of Local Nature Reserves (LNR) within 500m of the study site: 1]

Database searched and no data found.

Records of World Heritage Sites within 500m of the study site: 0

Database searched and no data found.

Records of Environmentally Sensitive Areas within 500m of the study site: 0

Database searched and no data found.

Records of Areas of Outstanding Natural Beauty (AONB) within 500m of the study site: 0

Database searched and no data found.

Records of National Parks (NP) within 500m of the study site: 0

Database searched and no data found.

Report Reference: EMS-154229_223222
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Records of Nitrate Sensitive Areas within 500m of the study site:

Database searched and no data found.

Records of Nitrate Vulnerable Zones within 500m of the study site:

Database searched and no data found.

Report Reference: EMS-154229_223222
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8. Natural Hazards Findings

8.1 Detailed BGS GeoSure Data

BGS GeoSure Data has been searched to 50m. The data is included in tabular format. If you
require further information on geology and ground stability, please obtain a GroundSure
Geolnsight, available from our website. The following information has been found:

8.1.1 Shrink Swell

What is the maximum Shrink-Swell* hazard rating identified on the study site? Negligible

The following natural subsidence information provided by the British Geological Survey is not represented on
mapping:

Hazard
Ground conditions predominantly non-plastic. No special actions required to avoid problems due to shrink-swell clays. No special
ground investigation required, and increased construction costs or increased financial risks are unlikely likely due to potential
problems with shrink-swell clays.

8.1.2 Landslides

What is the maximum Landslide* hazard rating identified on the study site? Very Low

The following natural subsidence information provided by the British Geological Survey is not represented on
mapping:

Hazard
Slope instability problems are unlikely to be present. No special actions required to avoid problems due to landslides. No special
ground investigation required, and increased construction costs or increased financial risks are unlikely due to potential problems
with landslides.

8.1.3 Soluble Rocks

What is the maximum Soluble Rocks* hazard rating identified on the study site? Null - Negligible

Soluble rocks are not present in the search area. No special actions required to avoid problems due to soluble rocks.
No special ground investigation required, and increased construction costs or increased financial risks are unlikely due
to potential problems with soluble rocks.

8.1.4 Compressible Ground

What is the maximum Compressible Ground* hazard rating identified on the study site? Negligible

The following natural subsidence information provided by the British Geological Survey is not represented on
mapping:

Hazard
No indicators for compressible deposits identified. No special actions required to avoid problems due to compressible deposits. No
special ground investigation required, and increased construction costs or increased financial risks are unlikely due to potential
problems with compressible deposits.

Report Reference: EMS-154229_223222
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8.1.5 Collapsible Rocks

What is the maximum Collapsible Rocks* hazard rating identified on the study site? Very Low

The following natural subsidence information provided by the British Geological Survey is not represented on
mapping:

Hazard
Deposits with potential to collapse when loaded and saturated are unlikely to be present. No special ground investigation required
or increased construction costs or increased financial risk due to potential problems with collapsible deposits.

8.1.6Running Sand

What is the maximum Running Sand* hazard rating identified on the study site? Low

The following natural subsidence information provided by the British Geological Survey is not represented on
mapping:

Hazard
Possibility of running sand problems after major changes in ground conditions. Normal maintenance to avoid leakage of water-
bearing services or water bodies (ponds, swimming pools) should reduce likelihood of problems due to running sand. For new
build  consider possibility of running sand into trenches or excavations if water table is high or sandy strata are exposed to
water. Avoid concentrated water inputs to site. Unlikely to be an increase in construction costs due to potential for running sand.
For existing property  no significant increase in insurance risk due to running sand problems is likely.

* This indicates an automatically generated 50m buffer and site.

Report Reference: EMS-154229_223222
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9.1 Coal Mining
Are there any coal mining areas within 75m of the study site? No
Database searched and no data found.
9.2 Shallow Mining
What is the subsidence hazard relating to shallow mining on-site*? Negligible
*Please note this data is searched with a 150m buffer.
9.3 Brine Affected Areas
Are there any brine affected areas within 75m of the study site? No

Database searched and no data found.

Report Reference: EMS-154229_223222
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10.Contacts
Eer:liﬁosrj::e 0118 9736883 emaPSi teTM

sales@emapsite.com

British Geological Survey (England & Wales)
Kingsley Dunham Centre

Keyworth, Nottingham NG12 5GG

Tel: 0115 936 3143. Fax: 0115 936 3276. Email:
enquiries@bgs.ac.uk

Web: www.bgs.ac.uk

BGS Geological Hazards Reports and general geological
enquiries

British
Geological Survey

HATURAL EMVIRONMENT EFSEARCH COUNCIL

Environment Agency [ i
National Customer Contact Centre 1.[1‘!. lronment
PO Box 544 LW Agency
Rotherham

S60 1BY

Tel: 08708 506 506

Web: www.environment-agency.gov.uk

Email: enquiries@environment-agency.gov.uk

Health Protection Agency

Chilton, Didcot, Oxon, OX11 ORQ "Iﬁeanh '

Tel: 01235 822622 www.hpa.org.uk/radiation ion

Radon measures and general radon information and Agency

guidance ~

The Coal Authority The

200 Lichfield Lane, Mansfield, Notts NG18 4RG COAL'

Tel: 0845 762 6848. DX 716176 Mansfield 5 "

www.coal-authority.co.uk AUTHORITY

Coal mining reports and related enquiries

Ordnance Survey

Romsey Road Enabled E Ordnance
Southampton SO16 4GU [OVAN =24 Survey”

Tel: 08456 050505

Local Authority

Authority: Havant Borough Council

Phone: 023 9247 4174

Web: www.havant.gov.uk

Address: Civic Centre Road, Havant, Hampshire, PO9 2AX

Get Mapping PLC

\JJ ®
Virginia Villas, High Street, Hartley Witney, Hampshire RG27 2= H
SN +~ getmapping
Tel: 01252 845444
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This report has been prepared in accordance with the GroundSure Ltd standard Terms and Conditions of business for work of this nature.
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Standard Terms and Conditions

1 Definitions

In these conditions unless the context otherwise requires:

“Beneficiary” means the Client or the customer of the Client for whom the Client has procured the Services.

“Commercial” means any building which is not Residential.

“Commission" means an order for Consultancy Services submitted by a Client.

“Consultancy Services” mean consultancy services provided by GroundSure including, without limitation, carrying out interpretation of third party and in-house environmental data,
provision of environmental consultancy advice, undertaking environmental audits and assessments, Site investigation, Site monitoring and related items.

“Contract” means the contract between GroundSure and the Client for the performance of the Services which arises upon GroundSure's acceptance of an Order or Commission and
which shall incorporate these conditions, the relevant GroundSure User Guide, proposal by GroundSure and the content of any subsequent report, and any agreed amendments in
accordance with clause 11.

“Client” means the party that submits an Order or Commission.

“Data Provider” means any third party providing Third Party Content to GroundSure.

“Data Report” means reports comprising factual data with no professional interpretation in respect of the level of likely risk and/or liability available from GroundSure.

“GroundSure” means GroundSure Limited, a company registered in England and Wales under number 03421028 and whose registered office is at Greater London House, Hampstead
Road, London NW1 7EJ.

“GroundSure Materials” means all materials prepared by GroundSure as a result of the provision of the Services, including but not limited to Data Reports, Mapping and Risk
Screening Reports.
“Intellectual Property” means any patent, copyright, design rights, service marks, moral rights, data protection rights, know-how, trade mark or any other intellectual property
rights.

“Mapping” an historical map or a combination of historical maps of various ages, time periods and scales available from GroundSure.

“Order” means an order form submitted by the Client requiring Services from GroundSure in respect of a specified Site.

“Order Website” means online platform via which Orders may be placed.

“Report” means a Risk Screening Report or Data Report for commercial or residential property available from GroundSure relating to the Site prepared in accordance with the
specifications set out in the relevant User Guide.

“Residential” means any building used as or suitable for use as an individual dwelling.

“Risk Screening Report” means one of GroundSure’s risk screening reports, comprising factual data with interpretation in respect of the level of likely risk and/or liability, excluding
“Consultancy Services”.

“Services” means the provision of any Report, Mapping or Consultancy Services which GroundSure has agreed to carry out for the Client/Beneficiary on these terms and conditions in
respect of the Site.

"Site" means the landsite in respect of which GroundSure provides the Services.

“Third Party Content” means any data, database or other information contained in a Report or Mapping which is provided to GroundSure by a Data Provider.

"User Guide" means the relevant current version of the user guide, available upon request from GroundSure.

2 Scope of Services

2.1 GroundSure agrees to carry out the Services in accordance with the Contract and to the extent set out therein.

2.2 GroundSure shall exercise all the reasonable skill, care and diligence to be expected of experienced environmental consultants in the performance of the Services.

2.3 The Client acknowledges that it has not relied on any statement or representation made by or on behalf of GroundSure which is not set out and expressly agreed in the Contract.

2.4 Terms and conditions appearing on a Client’s order form, printed stationery or other communication, including invoices, to GroundSure, its employees, servants, agents or other
representatives or any terms implied by custom, practice or course of dealing shall be of no effect and these terms and conditions shall prevail over all others.

2.5 If a Client/Beneficiary requests insurance in conjunction with or as a result of the Services, GroundSure shall use reasonable endeavours to procure such insurance, but makes no
warranty that such insurance shall be available from insurers or offered on reasonable terms. GroundSure does not endorse or recommend any particular insurance product, policy
or insurer. Any insurance purchased shall be subject solely to the terms of the policy issued by insurers and GroundSure will have no liability therefor. The Client/Beneficiary
should take independent advice to ensure that the insurance policy requested and/or offered is suitable for its requirements.

2.6 GroundSure's quotations/proposals are valid for a period of 30 days only. GroundSure reserves the right to withdraw any quotation at any time before GroundSure accepts an Order
or Commission. GroundSure's acceptance of an Order or Commission shall be effective only where such acceptance is in writing and signed by GroundSure's authorised
representative or where accepted via GroundSure’s Order Website.

3 The Client’s obligations

3.1 The Client shall ensure the Beneficiary complies with and is bound by the terms and conditions set out in the Contract and shall provide that Groundsure may in its own right
enforce such terms and conditions against the Beneficiary pursuant to the Contracts (Rights of Third parties) Act 1999. The Client shall be liable for all breaches of the Contract by
the Beneficiary as if they were breaches by the Client. The Client shall be solely responsible for ensuring that the Report/Mapping ordered is appropriate and suitable for the
Beneficiary’s needs.

3.2 The Client shall (or shall procure that the Beneficiary shall) supply to GroundSure as soon as practicable and without charge all information necessary and accurate relevant data
including any specific and/or unusual environmental information relating to the Site known to the Client/Beneficiary which may pertain to the Services and shall give such
assistance as GroundSure shall reasonably require in the performance of the Services (including, without limitation, access to a Site, facilities and equipment as agreed in the
Contract).

3.3 Where Client/Beneficiary approval or decision is required, such approval or decision shall be given or procured in reasonable time as not to delay or disrupt the performance of any
other part of the Services.

3.4 The Client shall not and shall not knowingly permit the Beneficiary to, save as expressly permitted by these terms and conditions, re-sell, alter, add to, amend or use out of context
the content of any Report, Mapping or, in respect of any Services, information given by GroundSure. For the avoidance of doubt, the Client and Beneficiary may make the Report,
Mapping or GroundSure’s findings available to a third party who is considering acquiring the whole or part of the Site, or providing funding in relation to the Site, but such third
party cannot rely on the same unless expressly permitted under clause 4.

3.5 The Client is responsible for maintaining the confidentiality of its user name and password if using GroundSure’s internet ordering service and accepts responsibility for all activity
that occurs under such account and password.

4 Reliance

4.1 Upon full payment of all relevant fees and subject to the provisions of these terms and conditions, the Client and Beneficiary are granted an irrevocable royalty-free licence to
access the information contained in a Report, Mapping or in a report prepared by GroundSure in respect of or arising out of Consultancy Services. The Services may only be used
for the benefit of the Client and those persons listed in clauses 4.2 and 4.3.

4.2 In relation to Data Reports, Mapping and Risk Screening Reports, the Client shall be entitled to make Reports available to (i) the Beneficiary, (ii) the Beneficiary's professional
advisers, (iii) any person providing funding to the Beneficiary in relation to the Site (whether directly or as part of a lending syndicate), (iv) the first purchaser or first tenant of the
Site (v) the professional advisers and lenders of the first purchaser or tenant of the Site. Accordingly GroundSure shall have the same duties and obligations to those persons in
respect of the Services as it has to the Client and those persons shall have the benefit of any of the Client's rights under the Contract as if those persons were parties to the
Contract. For the avoidance of doubt, the limitations of GroundSure's liability as set out in clauses 7 and 11.6 shall apply.

4.3 In relation to Consultancy Services, reliance shall be limited to the Client, Beneficiary and named parties on the Report.

4.4 Save as set out in clauses 4.2 and 4.3 and unless otherwise agreed in writing with GroundSure, any other party considering the information supplied by GroundSure as part of the
Services, including (but not limited to) insurance underwriters, does so at their own risk and GroundSure has no legal obligations to such party unless otherwise agreed in writing.

4.5 The Client shall not and shall not knowingly permit any person (including the Beneficiary) who is provided with a copy of any Report, (except as permitted herein or by separate
agreement with GroundSure) to,: (a) remove, suppress or modify any trade mark, copyright or other proprietary marking from the Report or Mapping; (b) create any product
which is derived directly or indirectly from the data contained in the Report or Mapping; (c) combine the Report or Mapping with, or incorporate the Report or Mapping into any
other information data or service; or (d) re-format or otherwise change (whether by modification, addition or enhancement) data or images contained in the Report or Mapping.

4.6 Notwithstanding clause 4.5, if the Client acts in a professional capacity, it may make reasonable use of a Report and/or findings made as a result of Consultancy Services to advise
Beneficiaries. However, GroundSure shall have no liability in respect of any opinion or report given to such Beneficiaries by the Client or a third party.

5 Fees and Disbursements

5.1 GroundSure shall charge the Client fees at the rate and frequency specified in the Contract together, in the case of Consultancy Services, with all proper disbursements incurred by
GroundSure in performing the Services. For the avoidance of doubt, the fees payable for the Services are as set out in GroundSure's written proposal, Order Website or Order
acknowledgement form. The Client shall in addition pay all value added tax or other tax payable on such fees and disbursements in relation to the provision of the Services.

5.2 Unless GroundSure requires prepayment, the Client shall promptly pay all fees disbursements and other monies due to GroundSure in full without deduction, counterclaim or set off
together with such value added tax or other tax as may be required within 30 days from the date of GroundSure’s invoice or such other period as may be agreed in writing between
GroundSure and the Client ("Payment Date"). GroundSure reserves the right to charge interest which shall accrue on a daily basis from 30 days after the date of Payment Date
until the date of payment (whether before or after judgment) at the rate of five per cent per annum above the Bank of England base rate from time to time.

5.3 In the event that the Client disputes the amount payable in respect of GroundSure’s invoice it shall notify GroundSure no later than 28 days after the date thereof that it is in
dispute. In default of such notification the Client shall be deemed to have agreed the amount thereof. As soon as reasonably practicable following receipt of a notification in respect
of any disputed invoice, a member of the management team at GroundSure shall contact the Client and the parties shall use all reasonable endeavours to resolve the dispute.

6 Intellectual Property and Confidentiality

6.1 Subject to the provisions of clause 4.1, the Client and the Beneficiary hereby acknowledge that all Intellectual Property in the Services and Content are and shall remain owned by
either GroundSure or the Data Providers and nothing in these terms purports to transfer or assign any rights to the Client or the Beneficiary in respect of the Intellectual Property.

6.2 The Client shall acknowledge the ownership of the Third Party Content where such Third Party Content is incorporated or used in the Client's own documents, reports, systems or
services whether or not these are supplied to a third party.

6.3 Data Providers may enforce any breach of clauses 6.1 and 6.2 against the Client or Beneficiary.

6.4 The Client acknowledges that the proprietary rights subsisting in copyright, database rights and any other intellectual property rights in respect of any data and information
contained in any Report are and shall remain (subject to clause 11.1) the property of GroundSure and/or any third party that has supplied data or information used to create a
Report, and that these conditions do not purport to grant, assign or transfer any such rights in respect thereof to a Client and/or a Beneficiary.

6.5 The Client shall (and shall procure that any recipients of the Report as permitted under clause 4.2 shall):

(i) not remove, suppress or modify any trademark, copyright or other proprietary marking belonging to GroundSure or any third party from the Services;
(i) use the information obtained as part of the Services in respect of the subject Site only, and shall not store or reuse any information obtained as part of the Services provided in
respect of adjacent or nearby sites;
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(iii) not create any product or report which is derived directly or indirectly from the data contained in the Services (save that those acting in a professional capacity to the
Beneficiary may provide advice based upon the Services);
(iv) not combine the Services with or incorporate such Services into any other information data or service; and
(v) not reformat or otherwise change (whether by modification, addition or enhancement), data contained in the Services (save that those acting in a professional capacity to the
Beneficiary shall not be in breach of this clause 6.5(v) where such reformatting is in the normal course of providing advice based upon the Services),
in each case of parts (iii) to (v) inclusive, whether or not such product or report is produced for commercial profit or not.

6.6 The Client and/or Beneficiary shall and shall procure that any party to whom the Services are made available shall notify GroundSure of any request or requirement to disclose,
publish or disseminate any information contained in the Services in accordance with the Freedom of Information Act 2000, the Environmental Information Regulations 2004 or any
associated legislation or regulations in force from time to time.

6.8 Save as otherwise set out in these terms and conditions, any information provided by one party ("Disclosing Party") to the other party ("Receiving Party") shall be treated as
confidential and only used for the purposes of these terms and conditions, except in so far as the Receiving Party is authorised by the Disclosing Party to provide such information
in whole or in part to a third party.

7 Liability

THE CLIENT’'S ATTENTION IS DRAWN TO THIS PROVISION

7.1Subject to the provisions of this clause 7, GroundSure shall be liable to the Beneficiary only in relation to any direct losses or damages caused by any negligent act or omission of
GroundSure in preparing the GroundSure Materials and provided that the Beneficiary has used all reasonable endeavours to mitigate any such losses.

7.2GroundSure shall not be liable for any other losses or damages incurred by the Beneficiary, including but not limited to:

(i) loss of profit, revenue, business or goodwill, losses relating to business interruption, loss of anticipated savings, loss of or corruption to data or for any special, indirect or
consequential loss or damage which arise out of or in connection with the GroundSure Materials or otherwise in relation to a Contract;

(ii) any losses or damages that arise as a result of the use of all or part of the GroundSure Materials in breach of these terms and conditions or contrary to the terms of the relevant
User Guide;

(iii) any losses or damages that arise as a result of any error, omission or inaccuracy in any part of the GroundSure Materials where such part is based on any Third Party Content or
any reasonable interpretation of Third Party Content. The Client accepts, and shall procure that any other Beneficiary shall accept, that it has no claim or recourse to any Data
Provider in relation to Third Party Content; and/or

(iv) any loss or damage to a Client’s computer, software, modem, telephone or other property caused by a delay or loss of use of GroundSure’s internet ordering service.

7.3 GroudSure’s total liability in contract, tort (including negligence or breach of statutory duty), misrepresentation, restitution or otherwise, arising in connection with the GroundSure
Materials or otherwise in relation to the Contract shall be limited to £10 million in total (i) for any one claim or (ii) for a series of connected claims brought by one or more parties.

7.4 For the duration of the liability periods set out in clauses 7.5 and 7.6 below, GroundSure shall maintain professional indemnity insurance in respect of its liability under these terms
and conditions provided such insurance is readily available at commercially viable rates. GroundSure shall produce evidence of such insurance if reasonably requested by the
Client. A level of cover greater than GroundSure’s current level of cover may be available upon request and agreement with the Client.

7.5 Any claim under the Contract in relation to Data Reports, Mapping and Risk Screening Reports, must be brought within six years from the date when the Beneficiary became aware
that it may have a claim and in no event may a claim be brought twelve years or more after completion of such a Contract. For the avoidance of doubt, any claim in respect of
which proceedings are notified to GroundSure in writing prior to the expiry of the time periods referred to in this clause 7.5 shall survive the expiry of those time periods provided
the claim is actually commenced within six months of notification.

7.6 Any claim under the Contract in relation to Consultancy Services, must be brought within six years from the date the Consultancy Services were completed.

7.7 he Client accepts and shall procure that any other Beneficiary shall accept that it has no claim or recourse to any Data Provider or to GroundSure in respect of the acts or omissions
of any Data Provider and/or any Third Party Content provided by a Data Provider.

7.8 Nothing in these terms and conditions:

(i) excludes or limits the liability of GroundSure for death or personal injury caused by GroundSure’s negligence, or for fraudulent misrepresentation; or

(ii) shall affect the statutory rights of a consumer under the applicable legislation.

8 GroundSure right to suspend or terminate
8.1 In the event that GroundSure reasonably believes that the Client or Beneficiary as applicable has not provided the information or assistance required to enable the proper
performance of the Services, GroundSure shall be entitled on fourteen days written notice to suspend all further performance of the Services until such time as any such deficiency
has been made good.
8.2 GroundSure may additionally terminate the Contract immediately on written notice in the event that:
(i)the Client shall fail to pay any sum due to GroundSure within 28 days of the Payment Date; or
(ii)the Client (being an individual) has a bankruptcy order made against him or (being a company) shall enter into liquidation whether compulsory or voluntary or have an
Administration Order made against it or if a Receiver shall be appointed over the whole or any part of its property assets or undertaking or if the Client is struck off the Register
of Companies or dissolved; or
(iii) the Client being a company is unable to pay its debts within the meaning of Section 123 of the Insolvency Act 1986 or being an individual appears unable to pay his debts
within the meaning of Section 268 of the Insolvency Act 1986 or if the Client shall enter into a composition or arrangement with the Client’s creditors or shall suffer distress or
execution to be levied on his goods; or
(iv)the Client or the Beneficiary breaches any material term of the Contract (including, but not limited to, the obligations in clause 4) incapable of remedy or if remediable, is not
remedied within 14 days of notice of the breach.

9 Client’s Right to Terminate and Suspend
9.1 Subject to clause 10.2, the Client may at any time after commencement of the Services by notice in writing to GroundSure require GroundSure to terminate or suspend immediately
performance of all or any of the Services.
9.2 The Client waives all and any right of cancellation it may have under the Consumer Protection (Distance Selling) Regulations 2000 (as amended) in respect of the Order of a
Report/Mapping. This does not affect the Beneficiary's statutory rights.

10 Consequences of Withdrawal, Termination or Suspension

10.1 Upon termination or any suspension of the Services, GroundSure shall take steps to bring to an end the Services in an orderly manner, vacate any Site with all reasonable speed
and shall deliver to the Client/Beneficiary any property of the Client/ Beneficiary in GroundSure’s possession or control.

10.2 In the event of termination/suspension of the Contract under clauses 8 or 9, the Client shall pay to GroundSure all and any fees payable in respect of the performance of the
Services up to the date of termination/suspension. In respect of any Consultancy Services provided, the Client shall also pay GroundSure any additional costs incurred in
relation to the termination/suspension of the Contract.

11 General

11.1 The mapping contained in the Services is protected by Crown copyright and must not be used for any purpose outside the context of the Services or as specifically provided in

these terms.

11.2 GroundSure reserves the right to amend these terms and conditions. No variation to these terms shall be valid unless signed by an authorised representative of GroundSure.

11.3 No failure on the part of GroundSure to exercise and no delay in exercising, any right, power or provision under these terms and conditions shall operate as a waiver thereof.

11.4 Save as expressly provided in clauses 4.2, 4.3, 6.3 and 11.5, no person other than the persons set out therein shall have any right under the Contract (Rights of Third Parties) Act
1999 to enforce any terms of the Contract.

11.5 The Secretary of State for Communities and Local Government acting through Ordnance Survey may enforce breach of clause 6.1 of these terms and conditions against the Client

in accordance with the provisions of the Contracts (Rights of Third Parties) Act 1999.
11.6 GroundSure shall not be liable to the Client if the provision of the Services is delayed or prevented by one or more of the following circumstances:
(i) the Client or Beneficiary’s failure to provide facilities, access or information;
(ii) fire, storm, flood, tempest or epidemic;
(i) Acts of God or the public enemy;
(iv) riot, civil commotion or war;
(v) strikes, labour disputes or industrial action;
(vi) acts or regulations of any governmental or other agency;
(vii) suspension or delay of services at public registries by Data Providers; or
(viii) changes in law.

11.7 Any notice provided shall be in writing and shall be deemed to be properly given if delivered by hand or sent by first class post, facsimile or by email to the address, facsimile
number or email address of the relevant party as may have been notified by each party to the other for such purpose or in the absence of such notification the last known
address.

11.8 Such notice shall be deemed to have been received on the day of delivery if delivered by hand, facsimile or email and on the second working day after the day of posting if sent
by first class post.

11.9 The Contract constitutes the entire contract between the parties and shall supersede all previous arrangements between the parties.

11.10 Each of the provisions of the Contract is severable and distinct from the others and if one or more provisions is or should become invalid, illegal or unenforceable, the validity and
enforceability of the remaining provisions shall not in any way be tainted or impaired.

11.11 These terms and conditions shall be governed by and construed in accordance with English law and any proceedings arising out of or connected with these terms and conditions
shall be subject to the exclusive jurisdiction of the English courts.

11.12 If the Client or Beneficiary has a complaint about the Services, notice can be given in any format eg writing, phone, email to the Compliance Officer at GroundSure who will
respond in a timely manner.

© GroundSure Limited January 2012
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