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1. INTRODUCTION

Churchill Retirement Living Limited proposes to redevelop land at 104 to 112 Elm Grove, Hayling Island,
Hampshire. The site currently includes a furniture store, Pullingers, together with ancillary small businesses.
The proposed development is understood to comprise a two- to three-storey block of apartments together
with associated car parking and managed soft landscaped amenity areas. Occupants of these apartments will
be of retirement age. Also included in the proposed development is a retail property, with a residential flat
above and with hard-surfaced parking and access areas (it is noted that there is no soft landscaping or private
garden in this section of the development).

A Desk Study Appraisal for the site was produced by Crossfield Consulting Limited in October 2014
(CCLO2592.BVT78) to which reference should be made.

Crossfield Consulting Limited has been commissioned to undertake an investigation of the site to identify
potential constraints to redevelopment relating to the ground conditions and including a risk-based
environmental assessment and recommendations for remediation works, foundations, road pavement design
and general construction advice in the context of the above development proposals.

This report presents the information obtained from a desk study and ground investigation. Sections 2 to 5 of
the report, together with the associated Figures and Appendices, provides a Ground Investigation Report
(GIR), as defined in BS EN 1997-1:2004 and BS EN 1997-2:2007.

A risk-based assessment of potentizl contamination is included in Section 7 of the report. This assessment
makes reference to the desk study, ground investigation information and a Conceptual Site Model. It is
considered that the report complies with National Planning Policy Framework and is in general accordance
with guidance published by the Environment Agency, Havant Borough Council and the NHBC.

The report also includes information required to form a Geotechnical Design Report as defined in BS EN 1997-
1:2004, and the salient information, assessments and recommendations are presented in Sections 8 to 15 of
the report, together with the associated Figures and Appendices.

It is considered that the report is suitable for submission in support of a planning application and the report is
appropriate to assist in an appraisal of development solutions and costs, together with the preparation of
engineering designs for the development. The report also complies with the published guidance relating to
the requirements of a Building Control authority.

2. THE SITE
2.1 Location

The site is located on the east side of Elm Grove and is approximately 800 m to the northeast of the centre of
West Town and the sea front, as shown on Figure 1. The National Grid Reference for the site is 52 722 997.

The site is located between Elm Grove and an area of allotments, which border the site to the east. To the
south of the site are shops and the rear of residential properties; to the north are additional shops and a
bowling green with clubhouse, as shown on Figure 2,
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2.2 Site Description

The following site description is based on observations made at the time of the ground investigation on 22
October 2014.

The site comprises a roughly rectangular plot of land with a size of approximately 0.35 ha. The site is relatively
flat, at approximately 6 m OD, commensurate with adjoining areas. The northwestern section of the site
includes a furniture store and warehouse. The eastern third of the site includes a storage yard for
construction materials, and a number of steel containers are used for materials storage. Offices associated
with the builder’s yard are located on the southern side of the site. The remainder of the site is tarmac
surfaced and used far car parking. It is understood that the site is not associated with fuel storage.

A hedge with some trees forms the eastern boundary and also extends along part of the northern site
boundary.

2.3 Site History

A detailed site history is provided in the Desk Study Appraisal. In summary, the site was largely undeveloped
from the |ate 1800s to early 1900s, with the exception of a small residential property in northwestern corner,
The only other developments to have taken place on the site are the construction of a tennis court, which was
subsequently demolished and replaced by the present day furniture store building. The surrounding area has
remained largely residential throughout this time.

3. PUBLISHED GEOLOGY

With reference to the 1:50,000 scale solid and drift geology map of Portsmouth (Sheet 331) and associated
digital map data published by the British Geological Survey (BGS), superficial deposits are indicated to
comprise variable River Terrace/Brickearth deposits.

The solid strata recorded in the vicinity comprise Eocene strata of the London Clay Formation. These strata
generally comprise stiff clays, although can also include minor sand horizons.

4. DESK STUDY ENQUIRIES

Detailed desk study information is presented in the Desk Study Appraisal and relevant details are gutlined
below.

There are no recorded operational or historical landfills within 250 m of the site. There are no waste handling
facilities or other such sites within the same search radius.

Hydrogeological information indicates that the underlying superficial deposits are classified as a “Secondary
(A)" Aquifer. The underlying solid strata are designated "unproductive” (formerly termed non-aguifer]. The
site is not located within a Groundwater Source Protection Zone and there are no licenced groundwater
abstractions within 750 m of the site.

With reference to borehole data obtained from the British Geological Survey for nearby locations, it is noted
that variable superficial deposits are recorded in the vicinity, extending to depths of between 1.7 m and in
excess of 4 m. The underlying strata are considered by the British Geological Survey to be within the London
Clay Formation.

Elm Grove, Hayling Island Page 2 (j' I‘[H‘;f-i{_‘ld
& [

CCLO2592 BWO2 COMNMMULTING
November 2014 GEOIICHMIC AL EMYTRGNMINTAL

-



With reference to the Building Research Establishment Document BRZ211 (2007) Radon: Guidance on
protective measures for new buildings indicates the site is not within an area where radon precautions are
required.

5. GROUND CONDITIONS AND GEOLOGICAL MODEL
5.1 Ground Investigation

Details of the rationale and scope of the ground investigation and laboratory testing, together with
exploratory hole logs, monitoring, in situ and laboratory test results, are given in Appendix |. It is noted that
access for the investigation was precluded over much of the site, hence, additional works are recommended
in Section 14. The investigation has identified the presence of the following, below the eastern section of the
site. In view of the desk study information, it is considered that the strata are likely to extend across the
remainder of the site,

5.2 Buried Foundations and Services

Buried foundations or services were not encountered during the ground investigation. However, buried
foundation and services associated with the former and current buildings should be expected.

5.3 Strata Encountered

Made Ground

Beneath a thin layer of gravel surfacing, Made Ground comprising stiff consistency, brown gravelly clay with
brick and porcelain fragments was recorded to a maximum depth of 0.4 m, but more typically to depth of
0.2 m. It is possible that deeper Made Ground is present within the central/western sections of the site.

River Terrace/Brickearth Deposits

Beneath the Made Ground, variable River Terrace/Brickearth Deposits were recorded to a depth ranging from
3.0 m to 4.0 m. These strata typically comprise stiff consistency clays, but include low strength, soft to firm
and locally soft consistency strata. Beneath the clays in all of the exploratory holes, a horizon of loose,
orangish brown, gravelly sand, approximately 0.5 m to 1.7 m thick, was recorded at a depth ranging from 2.3
mto 2.5 m.

SPT ‘N’ values within the Brickearth Deposits range from 2 to 22 blows, but more typically range from 6 to 15
blows.

London Clay Formation

Beneath the River Terrace/Brickearth Deposits, strata of the London Clay Formation were recorded to a depth
of 5.0m, the maximum depth of the investigation. These strata typically comprise firm becoming stiff
consistency, medium strength, grey, silty clay, which become high strength below approximately 5.0 m.

5.4 Groundwater

Groundwater was encountered during the fieldwork period at approximately 2.2 m depth.

The groundwater conditions are based on observations made at the time of the fieldwork. It should be noted
that groundwater levels may vary due to seasonal and other effects.
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6. PROPOSED DEVELOPMENT
The proposed development, which is shown in Figure 3, includes the following:

A two- to three-storey block of sheltered accommodation

Areas of car parking

Areas of managed soft landscaping

A separate two-storey retail and residential property with hard-surfaced parking and access area

o e o T o T o

7. ASSESSMENT OF POTENTIAL CONTAMINATION AND GROUND GASES
7.1 Assessment Criteria

Assessment of potential contamination and ground gases has been undertaken using a risk assessment based
approach, as recommended within the Environmental Protection Act (1990), CLR11 (2004) CLEA Mode| {2004-
2009], BS 10175 (2011), CIRIA €552 (2001) and NHBC RE&D Report 66 (2008). This approach considers the
likely source of contamination, given the history and location of the site, and the possible migration pathways
by which these potentially hazardous substances may reach likely receptors, such as end users of the site,
controlled waters or the wider environment, in the context of the proposed development.

Part llA of the Environmental Protection Act (1990) states that

“Contaminated Land is any land which appears to the local authority in whose area it is situated to be in such
a condition, by reason of substances in, on or under the land, that —

{a) significant harm is being caused or there is a significant possibility of such harm being caused; or
(b) pollution of controlled waters is being, or is likely to be caused;”

All risk assessments carried out as part of this investigation have been carried out with respect to the
definition of “contaminated land” within Part Il& of the Environmental Protection Act (1990} and have
considered the site both before and on completion of the development. The basis of the risk assessment is
the Conceptual Site Model, which is derived from the desk study and initial information and identifies
potential pollutant linkages that could affect receptors relevant to the site and the wider environment. The
Conceptual Site Model is presented in Table 1.

Based on the model, a ground investigation was designed to obtain relevant information to assess further the
identified pollutant linkages. Where relevant this included the recovery of representative samples and
subsequent analytical laboratory testing. The rationale for the sampling and testing is set out in Appendix I.
The results of the analytical testing are presented in Appendix | and summarised in Table 2. On the basis of
the conceptual site model and the results of the analytical laboratory testing, an assessment of the identified
pollutant linkages is presented in Table 3.

Due to significant access restrictions, the present ground investigation was constrained. Hence, additional
investigation and risk assessment will be required in due course and prior to development, as outlined in
Section 14,
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7.2 Potential Sources of Contamination

The site has not been associated with past industrial or waste disposal activities. However, the eastern
section of the site has included a builder’s yard, and this may have been operational since the early 1960s.
Such facilities are seldom associated with significantly contaminated ground conditions. The remainder of the
site is used for retail operations and car parking on hard-surfaced areas. The potential for such operations to
have impacted soils below the site is minimal, Historically, the site included a small residential property and
farmland. These developments should not have introduced significant contamination to the site

There is no evidence of any potential off-site sources of contamination that are likely to have an influence on
the site.

Ground conditions at the site comprise a limited thickness of Made Ground overlying natural strata. It is noted
that there was no visual or olfactory evidence of potentially contaminating material within the underlying
strata.

The current buildings within the site appear to have been constructed in the 1960s/70s and could include
ashestos containing construction materials. In compliance with statutory requirements, it will be necessary to
carry out a survey for such potential asbestos containing materials within the buildings at the site, prior to any
demolition works.

Based on the above information, appropriate and representative soil samples were recovered from the site
and tested for potential contaminants. The test data have been summarised in Table 2 and are presented
against generic assessment criteria (GAC) relating to the protection of human health within a residential
setting. As can be seen from the summarised data, the majority of test result show concentrations of
potential contaminants that are below the GAC and, therefore, do not represent an unacceptable level of risk
to human health. However, locally, elevated levels of lead have been identified at concentrations above the
GAC. These elevated concentrations of potential contaminants may represent an increased level of risk to end
users of the proposed development and further consideration of that risk is presented in Section 7.3.1.

The possible risks to buried construction materials are discussed in Section 7.3.2.

Low concentrations of lead have been recorded within the shallow soils at the site, The risks to controlled
waters are discussed in Section 7.3.3.

Based on available information, there is no evidence that elevated concentrations of the phytotoxic metals
are present within the shallow soils. It is also noted that imported topsoil is necessary to provide a growing
medium. Therefore, it is considered that the potential risk to plantings within proposed landscaped areas is
negligible and no further consideration is given.

No putrescible materials have been identified at the site and there are no recorded active landfills within
influencing distance. The site is not within an area where precautions against the ingress of radon gas are
required in new buildings. Therefore, it is considered that there are no sources of hazardous ground gases at
the site and ground gas protection is not required for the proposed development.

7.3 Pollutant Linkages — Solids and Liquids

Based on the Conceptual 5ite Model, consideration is given below to identified pollutant linkages and a risk
evaluation is undertaken of each possible source-pathway-receptor linkage that may occur at the site. The
risk evaluation considers the potential consequences and probability of occurrence in accordance with CIRIA
€552 (2001). Where risks are identified as “negligible”, then by implication such risks are within normally
accepted levels for the proposed development, and the further reduction of such risks by remediation works
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is considered unnecessary. Where risks are identified that are "low” as defined in CIRIA C552 (2001), or
worse, then consideration is given to the management of the identified risks, with appropriate recommended
actions that may include engineering solutions / remediation works as described in the following sections.

7.3.1 Human Health

A possible pollutant linkage to site end users through dermal contact, ingestion and inhalation of material
impacted by the toxic metal, lead, within the soil has been identified. Locally, the recorded concentrations of
lead are above the Generic Assessment Criteria (GAC) for a residential end use.

With respect to end users, the large area of the site that will be covered by the building footprint and hard-
surfaced car parking will ensure that there are effective barriers between end users and the existing ground
across following development. However, some small managed landscaping areas are proposed. Within these
locations, there are potential exposure pathways following development. Within landscaping areas, direct
dermal contact will not be applicable as site users will have no right to dig within the areas. However, root
activity and earth worm activity could mix the existing ground with topsoil materials, thereby returning
impact soils to the surface, if limited thicknesses of topsoil are placed. It is considered that, based on a
preliminary assessment, the potential pollutant linkage represents a low risk to end users.

It is noted that the GAC used for the preliminary assessment of human health risk are based on end users up
to the age of 6 years old. The proposed development is for residents of retirement age and the GAC are
considered to be conservative for the proposed development. Therefare, for those potential contaminants
where recorded concentrations exceed the GAC, site specific assessment criteria (SSAC) have been generated
for the proposed development. The CLEA Model v1.06 software has been used to generate the 55AC. Details
of the models used and the outputs aobtained are presented in Appendix |l.

On the basis of the SSAC, it is evident that the concentrations of lead present at the site are below the SSAC.
Therefore, it is considered that, given site-specific and development-specific conditions, the risks to end users
are negligible and, based on CIRIA C552 (2001), are acceptable. On this basis, and with respect to future
residents, no remedial works are required to protect end-users of the site from potential contaminants in the
near-surface soils.

Landscaping contractors employed to manage the landscaping areas should only be involved in works to
maintain decorative landscaping and some replanting works involving digging into topsoil materials.
Therefore, it is considered that there should be no unacceptable risks to this site user group following
completion of the development.

Groundworkers involved in the construction of the new development may be exposed to the potential
contaminants identified above. However, it is extremely unlikely that concentrations of lead would be
sufficiently high to exceed short-term exposure limits. MNotwithstanding this, it is recommended that
appropriate personal protective equipment (PPE) be worn and high level of personal hygiene be maintained
by groundworkers. To minimise soils at the site becoming airborne and moving beyond the site boundaries
during earth moving works, it is recommended that appropriate soil dampening equipment be maintained on
site during dry periods to minimise dust generation.

6.3.2 Durability of Buried Structures and Services
In view of the soluble sulphate contents measured, based on guidance within BRE Special Digest 1 (2005), the

specified DC Class of concrete for buried structures and foundations should be suitable for an ACEC site
classification of AC-1.
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Based on the guidance published by UKWIR (2010) with respect to the protection of pipes for potable water
supply, the site would not be considered as ‘brownfield” as it has not been associated with past fuel or
chemical storage. Therefore, conventional plastic materials would be appropriate for the potable water
supply pipes in new developments. However, any specific requirements of the water supply company should
be identified before finalising potable water supply designs.

7.3.3 Controlled Waters

The superficial deposits beneath the site are classified as a "Secondary A’ aquifer and the solid strata are
classified as ‘unproductive’. The property is not situated within a groundwater Source Protection Zone and
there are no groundwater abstractions used for potable water supply within 750 m.

Groundwater is present at a depth of approximately 2.3 m beneath the site. There is no visual or olfactory
evidence of mobile contaminants within the soils beneath the site that have been inspected.

Analytical laboratory testing has identified the presence of the toxic metal, lead, within the shallow soils.
Metals typically have low solubility at the recorded soil pH at the site and at standard soil temperatures,
Therefore, it is considered unlikely that potential contaminants could leach from the shallow soils into the
underlying groundwater. Notwithstanding this, it is considered that, following development, a significant
proportion of the site will also be covered in a building or hardstanding and this will limit the availability of
water infiltrating the shallow soils for leaching.

On the basis of the above, it is considered that there are no unacceptable risks to controlled waters
associated with the ground conditions at the site.

7.4 Recommended Remedial Works

On the basis of the current data, It is considered unlikely that remedial works would be necessary to permit
development.

Subject to additional risk assessment following the works outlined in Section 14, it would be prudent at this
stage to include a Provisional Allowance for the placement of capping soils/barrier within areas of proposed
managed soft landscaping. Typically, such capping soils would be up to 600 mm thick.

7.7 Potential Liabilities

On the basis of the above, it is considered that ownership and development of the site should not present a
significant risk of harm to end users or the wider environment and retention of the materials presently at the
site should not be associated with any liability following completion of the development.

8. ASSESSMENT OF MINING, QUARRYING AND OVERALL GROUND STABILITY

With reference to the desk study and ground investigation information, it is evident that the site is not located
within an area of past mineral extraction, nor within an area of poor ground support related to landslip,
ground dissolution or similar effects. Hence, it is considered that the proposed development should not be
constrained by issues relating to poor ground support.

With reference to published information provided by the British Geological Survey, and in the context of the
low sensitivity of the proposed structure to very minor background seismic events recorded in the UK, it is
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considered that the foundation solution should not be constrained by potential ground vibrations from
natural sources and that more detailed assessment is not necessary.

9. FOUNDATION RECOMMENDATIONS
9.1 Design Approach

In compliance with the requirements of the National Annex of BS EN 1997-1:2004 the geotechnical design
assessment is based on Design Approach 1 (as defined in BS EN 1997-1:2004). As the structural loads for the
proposed building are well defined, uncertainty and risks of potential unfavourable conditions (or deviations
from characteristic values) are primarily associated with the ground conditions.

Consideration is given to the assessment of ultimate limit state (ULS) conditions, where full collapse or failure
conditions are considered, and relevant design information is presented in Appendix Il in this regard. In
addition, the assessment considers serviceability limit states (5L5), to ensure that the recommended design
parameters are compatible with an acceptably low risk of serviceability criteria being exceeded during the
standard design life of the structure. It is noted that the SLS has a greater influence on the design parameters
in comparison to ULS conditions and this is considered in the following assessment.
9.2 Proposed Structural Loadings and Serviceability Criteria
Details of imposed foundation loads (i.e. actions imposed by the building structure) and serviceability limit
values are not currently available for the proposed structures. The geotechnical assessment presented in the
report has considered generic values for the proposed development type, which is considered appropriate for
the appraisal of engineering solutions and preliminary design, and these are listed below:
Preliminary Values, for appraisal purposes:

e  Maximum Imposed Load on Foundations: 150 kN/m run
Serviceability Limit Values (associated with above action)

e  Maximum Total Settlement: 25 mm

& Maximum Deflection: 1/1000

If structural loadings or serviceability criteria for the proposed structure differ significantly from the values
presented above, further assessment will be required.

9.3 Geotechnical Category of Proposed Structures

In view of the nature of the proposed structure, and with reference to the indicated ground conditions, as
outlined in Section 5, it is considered that the development is compatible with Geotechnical Category 2, as
defined in BS EN 1997-1:2004, and the necessary information relating to the Ground Investigation and
Geotechnical Design Reports has been obtained and assessed on this basis.

9.4 Assessment of Foundation Solutions

With reference to the recorded ground conditions and corresponding Geological Model presented in
Section 5, characteristic values relating to the geotechnical properties of the strata within influencing distance
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of the proposed structures are presented in Appendix lll. 5alient elements of the geotechnical model are
outlined below.

Ground conditions at the site comprise a limited thickness of Made Ground overlying variable River Terrace
and Brickearth Deposits. These strata generally comprise firm to stiff consistency becoming soft to firm
consistency, silty, slightly gravelly clay, with horizons of loose sand and very gravelly sand. The underlying
solid strata comprise firm to stiff consistency, becoming stiff consistency, silty clay of the London Clay
Formation. Groundwater was recorded between a depthof 2.3 mand 2.5 m.

Due to the variability of the shallow strata, including low strength soils, conventional shallow strip footings are
considered unsuitable to support the proposed structure. It is considerad that the use of vibro-replacement
ground treatment (installation of stone columns), in conjunction with shallow reinforced strip footings, should
provide a suitable foundation solution, with treatment extending in to the London Clay Formation strata.
Alternatives to vibro-replacement ground treatment would be the use of VCCs or a piled foundation solution.

9.5 Recommended Foundation Designs

Subject to the works outlined in Section 14, preliminary designs may be based on the following and the details
are presented in Appendix il

9.5.1 Vibro-Replacement Ground Treatment

It is considered that vibro-replacement ground treatment, in conjunction with shallow reinforced strip
footings, should provide the most appropriate foundation solution for the proposed structure. Consideration
may be given to the following:

Foundation Strata : Soft to firm consistency, low to medium strength, silty, slightly gravelly
clay (treated by vibro ground treatment) and likely to extend to depths
of 40 m to 5.0 m.
(River Terrace/Brickearth Deposits)

Foundation Depth : Minimum 0.9 m, deepened within influence of trees, as required.
Foundation Width/Size: 0.6 m to 2.0 m max

Nett Allowable Approx. 150 kN/m’ (subject to the detailed design of the vibro ground
Bearing Pressure; treatment)

It is considered that total settlement of foundations designed on the above basis should be less than the
normal serviceability limit state for this development (i.e. total settlements of 25 mm) as outlined in the
assessment presented in Appendix Il

9.5.2 Piles

As an alternative to vibro-replacement stone columns, consideration may be given to the use of VCCs or CFA
piles. The piles should extend to competent strata within the underlying London Clay strata.
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9.5.3 Building near Trees

Laboratory testing results indicate the shallow clayey horizons (above groundwater levels) at the site
comprise “medium volume change” potential soils, as defined in NHBC Standards (2014). Within the
influence zones of existing or proposed trees, suitable foundation precautions should be adopted, as outlined
in NHBC Standards (2014).

9.5.4 Buried Concrete

Based on guidance published within BRE Special Digest 1 (2005}, the specified DC Class of concrete for buried
structures and foundations should be suitable for an ACEC site classification of AC-1.

9.6 Floor Slab Recommendations

Due to the presence of medium volume change potential soils beneath the site, allowance should be made for
the use of a suspended floor slab with an under floor void of at least 250 mm, as defined by NHBC (2014).

9.7 General Construction Advice

Prior to the commencement of vibro or piling operations, it will be necessary to provide a working platform in
accordance with the requirements of the Federation of Piling Specialists as outlined in Section 10.

All formations should be cleaned, and subsequently inspected by a suitably qualified engineer prior to placing
concrete. Should any soft, compressible or otherwise unsuitable materials be encountered they should be
removed and replaced by blinding concrete.

Excavations undertaken after completion of vibro ground treatment works should be designed and
undertaken to avoid loosening or disturbing areas of completed treatment/installed columns.

Foundation concrete, or alternatively, a blinding layer of concrete, should be placed immediately after
excavation and inspection in order to protect the formation against softening and disturbance.

Care should be taken to ensure that any drains encountered are carefully and satisfactorily blocked to prevent
water seeping through the drains and into any excavations.

10. TEMPORARY WORKS

Conventional plant is considered appropriate for shallow excavations within the soil strata at this site.
However, it should be noted that in the areas which include current and former buildings (and services),
buried structures may remain. Hence, allowance should be made for the use of breaking out plant to remove
such structures if encountered in excavations.

Shallow strata are anticipated to remain stable in the short term where above the level of groundwater.
However, instability should be anticipated in excavations left open for extended periods of time. Support
should be provided, in any excavations requiring man entry.

Damp and occasionally wet strata have been observed below approximately 1.0 m depth and groundwater
was recorded at approximately 2.3 m depth. Therefore, it is unlikely that groundwater seepages should be
encountered during shallow foundation excavations. However, should perched water seepages be
encountered, it should be feasible to control the resultant seepages by conventional sump pumping.
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If deeper excavations are required (in excess of approximately 2.0 m depth) then significant instability should
be expected and support should be provided together with dewatering from sumps. For deep excavations, it
may be necessary to install sheet piles that extend to the London Clay strata.

Before construction and placement of vibro-replacemt ground treatment or piles can begin, a stable working
platform must be designed and constructed under supervision of an appropriately qualified geotechnical
specialist as required by the Federation of Piling Specialists. The working platform is required to ensure the
large construction plant involved in piling operations is suitably supported at all times (as outlined in FP5:2002
and BRE BR470:2004).

11. ASSESSMENT OF SOAKAWAY DRAINAGE

The site is underlain by low permeability clay strata together with shallow groundwater. On this basis, it is
considered that soakaway drainage is not viable for the proposed development and an alternative method of
surface water drainage should be identified,

12. PAVEMENTS

Based on the nature of the shallow soils beneath the site, the guidance published in TRRL LR1132 and with
reference to IAN 73/06, it is considered that an Estimated Design Subgrade CBR of 4 % may be used to design
pavements at this site located within the River Terrace/Brickearth Deposits.

13. ASSESSMENT OF MATERIALS FOR WASTE DISPOSAL

Made Ground

It is considered that the Made Ground at the site, which largely comprises reworked natural strata with
fragments of brick and porcelain, is likely to be classified as “inert” waste if removed from site. However,
appropriate waste testing should be undertaken to confirm this assessment.

Natural Strata

The natural strata beneath the site (River Terrace/Brickearth Deposits) should be classified as “inert” waste if
taken off site. As these materials comprise in situ natural strata, no analytical testing should be required to
confirm waste classification.

14. RECOMMENDATIONS FOR SUPPLEMENTARY GROUND INVESTIGATIONS

It is recommended that allowance be made for a supplementary ground investigation following purchase of
the site and demolition of the existing buildings. The investigation should comprise windowless sampling and
should aim to confirm the ground conditions in the western section of the site below the current building and
car park, which was inaccessible during the ground investigation. The supplementary investigation should also
aim to provide further information on excavation stability and the groundwater regime beneath the site. If a
piled foundation solution is proposed (or to support more detailed analysis of ground treatment), boreholes
should be undertaken.
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15. RECOMMENDED SUPERVISION AND MONITORING

In compliance with the requirements in BS EN 1997-1:2004 and BE EN 1997-2:2007, construction and
workmanship of the engineering solutions recommended in this report shall be supervised. In particular,
issues listed in Section 9.7 General Construction Advice shall be considered in the implementation of the
works and design of any necessary temporary works set out in Section 10.

In relation to the foundation solution and ground floor slab recommendations in Section 9, the following
supervision and monitoring is recommended.

* Verification testing may be required following vibro stone column or pile installation, subject to the
specification used for the works. Reference should also be made to the regquirements of NHBC
Standards Chapter 4.6 regarding associated liaison and checks.

s Foundation strata will require inspection prior to casting foundation concrete, together with
reinforcement placed in foundation bases.

16. SUMMARY

It is proposed to redevelop a site at Elm Grove, Hayling Island for residential and retail purposes. The site is
currently occupied by furniture store, Pullingers, together with ancillary small businesses,

The proposed development comprises a two- to three-storey block of sheltered accommodation together
with associated parking and areas of soft landscaping. The proposals also include a separate two-storey retail
and residential property with hard-surfaced parking and access area.

Ground conditions at the site comprise a limited thickness of Made Ground over River Terrace/Brickearth
Deposits. The underlying solid strata comprise the London Clay Formation. Buried foundations and services
associated with the existing and former building are expected beneath the site. Groundwater was
encountered at a depths ranging from approximately 2.3 mto 2.5 m.

Visual and olfactory observations of the shallow soils, together with analytical laboratory testing, indicates
that there is a negligible risk to end users and the water environment associated with the ground conditions.

It is considered that the risks associated with ground gases are negligible and associated precautions to
buildings should not be necessary.

On the basis of the recorded ground conditions, it is considered that vibro-replacement ground treatment in
conjunction with shallow reinforced strip footings, should provide an appropriate foundation solution for the
proposed structure. Piles may provide an alternative foundation solution. Due to the presence of medium
volume change potential soils beneath the site, suspended floor slabs are recommended.

It is considered that soakaway drainage is not suitable for the proposed development.

It is recommended that additional investigation is undertaken when access is available throughout the site.
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GENERAL NOTES

i This report is provided in the context of the stated development proposals and should not be used in a
different context.

2. The accuracy of map extracts cannot be guaranteed and it should be recognised that different
conditions on site may have existed between and subsequent to the various map surveys.

3. Any borehole data from the British Geological Survey sources are included on the following basis: “The
British Geological Survey accept no responsibility for omissions or misinterpretation of the data from
their Data Bank as this may be old or obtained from non-BGS5 sources and may not represent current
interpretation.

4, Where any data supplied by the Client or by other external sources, including previous site investigation
data, have been used it has been assumed that the information is correct unless otherwise stated. No
responsibility can be accepted by Crossfield Consulting Limited for inaccuracies within the data supplied
by others.

5. Exploratory hole locations provided in the report are generally established by tape measurement from
existing features or boundaries. Hole |locations are not accurately surveyed and ground levels at these
locations are not obtained unless specifically requested.

6. Any assessments made in this report are based on the ground conditions indicated by the trial pits
and/or boreholes, together with the results of any field or labaratory testing undertaken and, where
appropriate, other relevant site data which may have been obtained for the site. Variations in ground
conditions may occur between exploratory hole locations and there may be special conditions
appertaining to the site which have not been revealed by the investigation and which have not been
taken into account in the report. The assessment may be subject to amendment in the light of
additional information becoming available.

7. The report is provided for the sole use by the Client or its assignees and is confidential to the Client's
professional advisers. No responsibility whatsoever for the contents of this report will be accepted
to any person other than the Client or its assignees.

8. Mew information, improved practices and legislation may necessitate an alteration to the report in
whole, or in part, after its submission. Therefore with any change in circumstances or after the
expiry of one year from the date of the report, the report should be referred to Crossfield Consulting
Limited for re-assessment and, if necessary, re-appraisal.
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TABLE 1

CONCEPTUAL SITE MODEL
Potential Contaminant Source Patential Pathway Receptors
and
Azzessed Pollutant Linkage
Solids Movement of Solids Human Health
On Site - Potential for air-borme transportation (dust) | Construction workers - Possible Pollutant

Possible minor source of toxic heavy metals
associated with ashes that may be included
in Made Ground, if present.

Possible minor source of petroleum
residues (fuels & oils) associated with
former fuel tank, if present.

Possible minor source of PAHS including
spoft, tars, used oils associated with ashes
and/for fuels and oils, if present.

Paossible source of sulphates in natural sodls
that may be deleterious to certain
cement/concrete mixes,

Off Site -
Mo evidence of potential source likely to
influence ground conditions at the site

Ligulds
No evidence of potential source likefy to
influence ground conditions at the site

Ground Gases

Landfill Gases: Mo evidence of potential
source

Radon Gas: No significant source

& direct dermal contact during construction
operations.

Potential for mixing of imported surface
soills/topsoil with underlying Made Ground
such that direct dermal contact and dust
emission might arise following site
development {if a significant source is
present).

Chemical Reaction

If certain cement/concrete mixes are in
contact with sulphate-rich soils, and
groundwater/moisture is present, chemical
reactions may occur,

Release into Liguid Phase
Mot applicable = no evidence of substances
likely ta be released into liquid phase,

Release into Vapour Phase
Mot applicable — no evidence of substances
likely to be released into liguid phase.

Movement of Liguids
Mot applicable — only a very limited

thickness of discontinuous permeable strata
indicated below the site, such that no viable

migration pathways are indicated.

Movement of Gases
Mot applicable = no valid source

Linkage [during construction)
Site users after development - Possible
Pollutant Linkage

Buried Structures & Services

Concrete, bricks - Possible Pollutant
Linkage [unless sulphate-resistant materials
used)

Clay pipes — with rubber/plastic gaskets -
Mo Pollutant Linkage

Plastic (pipes, membranes) = No Pollutant
Linkage

Londscape Areas

Ma Pollutant Linkage (however, suitable
topsoil for a growing medium is presently
absent from the site}

Ecology

5551, bird protection areas, wetlands - No
Pollutant Linkage [designated areas remote
from site)

Controlled Waters (Water Environment)
Groundwaoter: Secondary A aguifer {in thin
horizon of superficial deposits) underlain by
Unproductive strata, no source protection
zone — Mo Pollutant Linkage

Surface Water: (no nearby water bodies) -
Mo Pollutant Linkage

Human Health (Ground Gases)
Mo valid source or migration pathway —No
Pollutant Linkage

NOTES

1. The above conceptual model is based on CIRIA C552 (2001) and BS 10175 (2011).
2. The Conceptual 5ite Model is prepared from available desk study Infoermation.
3.  Where a pollutant linkage is identified, any subseguent ground investigation is designed to obtain relevant information to assess

the pollutant linkage. See Table 3 for a summary of pollutant linkage assessments,
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TABLE 2

SUMMARY OF ANALYTICAL TEST DATA: SOILS
POTENTIAL RISKS TO HUMAN HEALTH

Generic Assessment Criteria
Determinand Units i Concentration Hesident!ﬂﬂmt plant Bemarks
e uptake
Min Miax Value No=Value
Arsenic mgkg 2 8.5 9.6 35" 0
Cadmium mig/ke 2 0.4 15 18’ o
Chromium (Total) * mg kg 2 21 24 627" 0
Chromium (V1) mg kg 2 4.0 =4.0 4.3 o
Lead mg/kg 2 180 540 240° 1
Inorganic Mercury mgkg 2 <(.3 <0.3 235" 0
Nickel mg/kg 2 17 17 130° o
Selenium mig/kg 2 <1.0 <1.0 595 0
Copper mg kg 2 35 65 6200° 0
Zinc ma/ke 2 160 270 40,400 0
Boron mg/ke 2 0.9 1.5 10,30 ¥
Phenals mig/kg 2 <1.0 <1.0 310° 0
pH - 9 7.1 8.0 = =
Total Organic Carbon % 2 0.1 1.0 -
MOTES
L Generic Assessment Criteria (GAC) — Residential without plant uptake. Calculated using CLEA Software wversion 1.06

{Environment Agency, 2009) and based on toxicology and physical-chemical data published by the Environment Agency
{2009} or LOM (2009). For lead, the input data have bean obtained from various published sources and details are available
on request. GAC assumptions comprise 1% soil organic matter, soil pH of 7 anc sandy loam soil type.

2; GAC for lead calculated using the formula devised by the Society of Environmental Geochemistry and Health [SEGH). Input
values include
" a target blood lead concentration of 5.6 pg/dL (ATSDR mean LOAEL for neurological disorders in children)

»  background blood lead concentration of 2.5 ug/dL based on UK and American studies that show decreases over time
due to removal of leaded fuel and lead-based paints

o dovalue of 3 pg/dl per 1000 pg/g which assumes soft landscaping/gardens will be vegetated

Further details of input parameters used are available on reguest

3. So0il GAC for Human Health Risk Assessment produced by CL:AIRE (2010) — Residential without consumption of homegrown
produce. Assumption of 1% soil organic matter.

4. In the absence of desk study or historical map evidence indicating a potential source of chromium [VI) usage at or in the near
vicinity of the site (and validated by laboratory test data), total chromium concentrations have been compared to the GAC
for chromium {I11).

5 _"\I "
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ASSESSMENT OF POLLUTANT LINKAGES

TABLE 3

Consaquence (Ch
[ 15 binor
MOTES: High likelihood {HL) 3 m Maderates
X - , . Risk | LowRisk
1.  Pollutant linkage validity assessed following Gkety 1) Sl Miccecater | Low Risk
qualitative or semi-guantitative risk assessment. & Low Risk
2. Pollutant linkage assessed following detailed % Low ikelihood (LU | Moderate | Modea Low Risk very Low
quantitative risk assessment or assuming the % _ L) ol o
recommended remediation or mitigation - Vel 21N Ef;:' o A :::"' i :;:" b
measures are in place
All terminology In accordance with the cafinitions provid ed in CIRLA
£552 (2001)
Pollutant Recommended Pollutant
Rlanks mage ARSI OF = HINTL !'I“H.HEE Ihawing Linkage o il Quantitative Risk Assessmeant Remediation/Mitigation (See Recommended Work Verified? Linkage
Source Pathway Receptor Ground Invexiigta valid?! | € P Risk Section 7 for further details) Valid® !
Toxic metals Ingestion (dust), End Users Lead elevated above GAC. No visual or olfactory Yes Med LE Mod/Llow | Yes, Site specific assessmenit Mot applicable Mot applicable No
PAHL Dermal (dust) evidence of any other potentially contaminating criteria prepared using CLEA
Petroleumn Hydrocarbons | Inhalation materials identified Model wi.06.Lead below the 554AC.
(vapours)
Toxic metals Dermal contact, Canstruction All potential contaminants below concentrations | No n/a nfa nfa Mot applicable Mot applicable but standard Mot applicable MNo
PAHs Ingestion, workers considered to be a short-term {acute) risk. Mo personal protective equipmert is
Petroleum Hydrocarbon Inhalation further assessment required recommended as good practice
Toxic metals Dermal contact Meighbours/general | Lead elevated above GAC Yes Med | UL Low Mot applicable Soil dampening equipment to be Not applicable No
PAH: (dust], Ingestion public used to minimise potential for
Petroleumn Hydrocarbon (clust) airborne migration of fugitive dust
from site
Phytotoxic metals Plant uptake Landscape Phytotoxic metals not present at concentrations Mo n/a nfa nfa Mot applicable Mot applicable Mot applicable Mo
plantings considered a risk to healthy plant growth based
on BS 3882:2007

Note: Due to significant access restrictions, the above assessment should be regarded as preliminary and reference should be made to the supplementary warks recommended in Section 14.
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APPENDIX | - GROUND INVESTIGATION

Introduction

This Appendix together with Sections 2 to 4 of the report, forms the Ground Investigation Report for the
development described in the report, in compliance with the reguirements of BS 5930:1999+A2:2010,
BS EN1997-1:2004(2007) and BS EN1997-2:2007(2007).

The site operations were carried out 22 October 2014 under the supervision of a geotechnical engineer from
Crossfield Consulting Limited. It was not possible to undertake exploratory holes within the western and
central sections of the site due to access restrictions. The scope and rationale for the design of the
investigation is presented in Table I-1.

The ground investigation was designed and supervised by qualified and experienced geo-environmental
specialists from Crossfield Consulting Limited. Where appropriate, and as outlined below, specialist
drilling/sampling eguipment was procured together with trained and experienced operators. Unless
otherwise indicated, sampling and logging remained the responsibility of trained staff from Crossfield
Consulting Limited and field records were prepared on site, during or immediately following drilling/sampling
or in situ measurements/tests, The results of in situ tests are presented on the relevant record sheets in this
Appendix, Details of any correction factors used in processing the test results are presented in the summary
figures.

An exploratory hole location plan is presented as Figure |-1.

Windowless Sampling

Five windowless sampling boreholes, denoted as W51 to W55, were sunk by Dynamic Sampling Ltd, to
between 5.0 m and 6.5 m depth. Dynamic/driven open-tube soil sampling/boring was undertaken using a
Premier Compact rig. Using a 1.0 m long thick-walled open-tube sampler {with plastic liner), Category A and B
samples were recovered (sample disturbance being influenced by the specific soils encountered). Where
appropriate, small disturbed sub-samples were recovered from the materials recovered in the open-tube
sampler.

Standard Penetration Tests (SPT) were carried out at regular intervals to provide data on the in situ density of
granular strata and an indication of strength within cohesive strata. A summary of SPT/depth data is
presented in this Appendix. The SPTs were carried out in accordance with BS EN 150 22476-3:2005(2007).

The records from the investigation are presented in this Appendix. These records include the descriptions and
depths of the strata encountered, together with sample depths, in situ test results (uncorrected values),
groundwater observations, details of installations/backfill within exploratory holes and other pertinent
comments,

Soil Samples

All samples for analytical testing were collected in appropriate containers, stored in cool boxes {where
appropriate) and sent to the testing laboratory overnight. The sample containers, storage and handling
procedures were all compatible with the relevant recommendations of the UKAS accredited testing laboratory
for the specific testing proposed.

Samples designated for geotechnical testing were collected, stored and transported in accordance with the
published requirements for the specific tests scheduled, such that moisture content and soil structure
integrity was maintained, as necessary for the test requirements,
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Analytical Laboratory Testing
The rationale for the analytical testing is set out in Table |-2.

Two selected samples of the soils encountered were submitted for screening analysis of the following
determinands:

* Arsenic (Total) s Cadmium (Total)

¢ Chromium (Total) « Copper (Total)

« Lead (Total) ¢ Mercury (Total)

* Nickel {Total) * Zinc (Total)

¢ Selenium (Total) = Boron (Water soluble)

* Cyanide (Total) * Sulphide (Total)

* Sulphate (Water soluble) *  Phenols (Total-monohydric)
*» pH * Total Organic Carbon

Mote: Total determinands are based on an agua-regia extract.

The analyses were carried out by i2 Analytical, a UKAS accredited laboratory, and the results are presented in
this Appendix. Soil testing was undertaken in accordance with the Environment Agency’'s Monitoring
Certification Scheme (MCERTS).

Geotechnical Laboratory Testing
The rationale for the geotechnical laboratory testing is set out in the Table I-3.

Selected samples of the soils encountered were submitted for analysis for the following tests:
* Moisture content

* Atterberg Limits

* pHwvalue

s Water soluble sulphate

The analyses were carried out by i2 Analytical and GEO Site & Testing Services Limited UKAS accredited
laboratories, and the results are presented in this Appendix.
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TABLE I-1

RATIONALE FOR THE DESIGN OF THE GROUND INVESTIGATION

The scope of the ground investigation was designed with reference to the published geology and ground
conditions indicated in the desk study information.

It is noted that access was only available to the eastern section of the site. Hence, supplementary ground
investigation will be required in due course to provide data on the ground conditions in the remainder of the
site, as outlined in Section 14.

In compliance with the guidance published in BS EN 1997-2:2007, the ground investigation was designed to
verify the preliminary ground model, established from the desk study information and to characterise the
ground conditions within influencing distance of the proposed structures. In this regard, the exploratory
holes were targeted within relevant areas of the site to provide information on the strata profile down to
competent materials. With reference to the desk study information and the support requirements of the
proposed development, it is evident that adequate support is provided by the strata that continue below the
depths of the exploratory holes.

In compliance with the guidance published in BS 10175:2011 and BS 5930:1999+A2:2010, the layout of the
exploratory holes and sampling regime also considers the Conceptual Site Model and potential pollutant
linkages, such that the spatial arrangement of the investigation provides the necessary information to support
a risk assessment of the identified potential pollutant linkages.

Exploratory Rationale for Hole Location Depth {m) Sampling/in Situ Testing and Monitoring

Hole and

Technigue

W51 to WSS Within the accessible section of the site, 50tobbs soll samples were recovered from the Made
exploratory holes we located to investigate Ground and approximate foundation depth.
ground conditions in the vicinity of the
proposed building to obtain information for 5PTs were carried out at 1 m intervals

foundation design, waste classification and to
inspect the Made Ground for potential
contaminant issues in areas of proposed
managed soft landscaping

Key
WS X Windowless Sample Borehole
Elm Grove, Hayling Island Crﬂq{‘;{i{fld
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RATIONALE FOR THE ANALYTI T

TABLE I-2

NG 5U

Exploratory Selection Criteria Analytical Tests

Hole and

Samples

W51 0.1-0.2m To provide data in relevant areas of the site with respect to | Toxic metals

W52 0.3-0.4m human health, controlled waters and landscaped areas Phytotoxic metals

TABLE I-3

RATIONALE FOR THE GEOTECHNICAL TESTING SUITE

Exploratory Selection Criteria Geotechnical Tests

Hole and

Sample

W51 0.9-09m To provide data for foundation concrete design. aH

Ws2 1.3-14m Water soluble sulphate

We2 2 -2 Em

W53 0.5-0.6 m

W533.7-38m

Wsa 1.1-1.2 m

W55 09-1.0m

Ws5213-14m To provide data for sail classification Moisture content

WS3 05-06m Atterberg limits

W53 3.7-38m

W55 09-1.0m
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WINDOWLESS SAMPLE RECORDS

KE

T

Sampling

] Disturbed Jar Sample

G lar Sample in Glass Container

E Soil 5ample in Glass Vial

W Water Sample

IC Nett sample recovery ratio (ratio of length of recovered sample to
length of sample run)

In Situ Measurements

T
DPH

DPSH-A

DPSH-B

Notes:
1,
Z.
3,
4.
5,
B,
7.

Gy Undrained Shear Strength (from hand vane shear vane test)
e Undrained Remoulded Shear Strength
(from hand vane shear vane test)
1 Hand Vane Shear Strength Test (on Category A: OS5-TK/W
soil sample recovered in window sampler)
L 5 Standard Penetration Test {SPT: split spoon sampler)
SPT(C) SPT carried out with a 60° cone
‘N’ 'N' Value from SPT test
Mg Dynamic Probe Test: Number of blows to drive 100 mm
MNh1o Dynamic Probe Test: Heavy (30 kg mass & 500 mm fall)
Nepato Dynamic Probe Test: Super-Heawvy A [63.5 kg mass & 500 mm fall)
[ P Dynamic Probe Test: Super-Heavy B {63.5 kg mass & 750 mm fall)
A x Blows per y Driving Distance {for non-standard SPT or DP driving distance)
¥ mm
T Torque [max) required to turn rods (unit: Nm, unless otherwise shown)

All measurement values on record shieets are uncorrected, unless otherwise indicated.
For corrected test values, refer to report.
Identification and classification of strata is based on the guidance published in
the current edition of B55930 together with BS EN 150 14688-1:2002,
BS EN IS0 14688-2:2004 and BS EN 150 14689-1:2003
Consistency (soft, firm, stiff etc) relates to a manual testfinspection on site
{in compliance with BS EN 150 14688-1:2002 Section 5.14).
Undrained shear strength (low, medium, high etc) relates to in situ or laboratory test
data and the associated assessed strength of a stratum [in compliance with
BS EN 150 14688-2:2004 Section 5.3 and Table 5).
The density of coarse-grained soils is based on SPT N values {or equivalent Dynamic
Probe test or CPT data) as outlined in BS5530 and BS EN 150 14688-2:2004.
Rock strength (weak, strong etc) is based on field identification {and/or strength
test data), as outlined in BS EMN 150 14689-1:2003 Table 5.




BOREHOLE & DRILLHOLE RECORDS - LEGENDS KEY SHEET

Legend - Strata Encountered in Exploratory Hole

Soil Rock
Sedimentary Igneous Metamorphic
Macle Ground Mudstone Fine-graimed Fine-grained
Clay Shale hedium-grained Medium-grained
L
Sakt Siltstone Coarse-grained Coarse-grained
Sand Sandstone
Gravel Lirfestome
Bl
Peat/Topsoil Chalk
==
Organic Sand Coal
Organic Clay Conglomerate

Motes:

Legend - Backfill to Borehole and Standpipe Installations

Backfill Installations
Soil arisings Cancrete Cover
Over Standpipe
VT
Bentonite il
Plain Standpipe -
A Bentonite Surround
Cement-based Grout
[ #a ~a ] Perforated Standpine -
Gravel Geotextile and

Granular Filter Surround

Perfarated Standpipe End
Geotextile and

Granular Filter Surround

1. A combination of the strata symbols are indicative of mixed soil types.,

2. The above symbaols are based on the guidance published in BS 5930:1999+A2: 2010

3. The response zone of a standpipe refers to the section of perforated pipe within a granular surround, where substances
may freely enter the standpipe from the surrounding strata.




C ross fi e 1 d Windowless Sample Record Sheet Hole Ref. WSs1
b 3
Projoct: Elrn Growve, Hayling Island, Hampshire Sheet 1ofl
CONISULTING
GESTECHMIC AL EMWIROHMERTAL Date: IHID.I'EUH Job Na. CELO2592
Contractor Dynamic Sampling Ltd  Equipment Presmder Compact 110 Ground Level. jiLela]
Method 0.0 m o 5.0 m windowless sampling ‘l:-n-milmtn'
Boring Diameter 100 mm Logged by: ELE; Logged on site during
Checked by: - s
sample | Sample | Casing | Water | Test |Descripfion Depth Legend Backfill Lawvel
Depth | or Test | Depth | Depth | Value 0.0
LU L g Gravel surfacing over s8iff consistency brown gravelly clay. Gravel i fine to ..-"';-’
coarsa subangular including brick and porcelain fragmants 0.20 ,/
IMADE GROUND] T X
Firrm to stiff consistency orangish brown sifty CLAY xq‘x i
|RIVER TERRACE/BRICKEARTH DEPOSITS) ¥ K 4 /
e Sl
¥ %
B - ok ,/
1.80-0.30 1 W /
1.001.45 5 100 F=d | becoming soft to tirm cansistency below 1.0 m -x ey~ g %
e
= /
R i
X
e
T
Bl
Ry~ ey
Langular flint cobble at 1.8 mta1.9m xq“ /
2.00-2.45 5 loo | 230 [ N-20 A becoming stiff consistency below 2.0 m -Hq—:
= //f
®
_.horizon of fine te medium angular to subangular gravel at 2.2 m b 2.3 m .30 = T’{ /
Miedium dense orangish brown S4M0 '.'l: :"'_ _
(RIVER TERRACE/BRICKEARTH DEPOSITS) LA,
it B 1
290 bk agy .
3.00-3.45 5 1.00 1.30 M=G  |Firm eonsistency arangish brown CLAY . [— /
(RIVER TERRACE/BRICKEARTH DEPOSITS) _— /
3,50 — /
Firm to stiff consistency gray silty CLAY A
(LOKNDON CLAY FORMATION) P /
400445 | s 100 | z30 | mes -:—__/
5.00-5.45 5 1.0 2.3 N=15 |  becoming stff consistency at 5.0 m 5.00 —_— A
i Groundwater Additional Tests
Depth Hecaviery Hala Depth Strike Dapth | ‘Water Depth Observations Tast type | Test Depth Tast Walus
000100 1010%: 5,00 2.30 Strata wet below 1.0m
1.00-2.00 100%
2.00-3.00 100%
3.00-4.00 100%
4.00-5.00 100%
Remarks Motes
1Al legging and sampling in accordance with BS S930: 1999+ A2 3010
2. The depths to strata change are approximate onby
3. symbals and abbreviations are explained an the accompanying key
4_ Al linear dimensions are in metres unless otherwise stated
5. Undrained shear strength test value given in ki/m’

Crossfield CONSULTING The Granary, White Hall Farm, Long Hchington, Warwickshire, CV47 3PL, £ 01926815678, e mail@crossfield-consulting.co.uk




C ross fi e 1 d Windowless Sample Record Sheet Hole Ref. Ws2
CONSULTING Projoct: Elrn Growve, Hayling Island, Hampshire Sheet 1ofl
GEGTECHMICAL EMVIRDM MEMT AL Date: lob M. CCLO2552
Contractor Dynamic Sampling Ltd  Equipment Premser Conpact 110 Ground Level. el
Method 0.0 m to 5.0 m windowless sampling ‘l:-n-milmtﬁ
Boring Diameter 100 mm Logged by: ELH) Laggen on 558 during
Chisched by -ﬂnrlme OpsEratians
sample | Sample | Casing | Water | Test |Descripfion Depth Legend Backfill Lawvel
Depth | or Test | Depth | Depth | Value 0.0
Gravel surfacing over stiff consistency dark brown gravelly clay. Graneed ..!";-’
1= fine to medium angular to subangular including brick ,/
{MADE GROUND
0,30-D.40 GR 0.40 ‘_.-"
Firrn consistency arangish brown silty CLAY X = /
|RIVER TERRACE/BRICKEARTH DEPOSITS) - gl //
¥ % /
i—=x*|/,
W / /
1.001.4% 5 1.0 - Re=d ) becoming solt and soft to firm consistency below 1.0 m -a.x
B e
g //
PR g
130140 i X
S /
T
z =X /
iy gl
P gl /
2.00-2.45 5 100 - H=15 | _ ecomang firm consistency below 2.0 m -f:ﬁ':
TRy g /
i g /
%=X /
e
250 R
Loose orangish brown slightly gravelly 3aMD; Gravel is fine to mediam '.‘l'. :"'_ '_
subangular bt /
270280 ¥ (RIVER TERRACE/BRICKEARTH DEPOSITS) oyt
gl il /]
3 (03,45 5 100 | 250 | N=T | _horizon of fine te medium subangular gravel at 2.9 m 1o 3.0m .:'-‘,'- ik %/
kel 4
4 [K-4 45 5 1.00 2,50 Meg 4 "" . //
Firrm becoming stiff consistency grey sitty CLAY e
(LONDON CLAY FORMATION) W
T gl
P gy /
P
Ty g /
R /
%=X /
e T
500545 | s 100 | 250 | Neis Base of Hole so0 i =x"* A
- Groundwater Additional Tests
Depth Recavery Hola Depth Strike Depth | ‘Water Depth Obseryations Tast type | Test Depth Tast Walua
000-1.00 100%: .00 Strata damp below 1.0m
1.40-2.00 100%:
2.00-3.00 100%
3.00-4.00 0%
4.00-5.00 100%
Remarks Motes
1Al legging and sampling in accordance with BS S930: 1999+ A2 3010
2. The depths to strata change are approximate onby
3. symbals and abbreviations are explained an the accompanying key
4_ Al linear dimensions are in metres unless otherwise stated
5. Undrained shear strength test value given in ki/m’

Crossfield CONSULTING The Granary, White Hall Farm, Long Hchington, Warwickshire, CV47 3PL, £ 01926815678, e mail@crossfield-consulting.co.uk




C ross 15' 1 e 1 L-l Windowless Sample Record Sheet Hole Ref. ws3
C O T"J é I:i LTING Project: Eirn Growe, Hayling [stand, Hampshire Sheat 1of2
CEQTECHMICAL EMVIRTIM MENT AL Date: 2210/ 0014 Job Mo, CELO25592
Contractor Dynamic Sampling Ltd  Equipment Framier Compact 110 Ground Level, m O
Method 0.0 m te 6.5 mowindowless sampling Co-ordinates
Boring Diameter 100 mm Logged by T Logged on site during
Checked by: - drilfing aperations
Sample | 5amplo | Casing | Water | Test |Description Depth Legend Backiill Level
Depth | or Test | Depth | Depth | Value oL
Gravel surfacing over ragments of red brick ////
(MADE GROUND) 0.20 o
Firm to stiff conssstency light brown and orangish brown sity slightly pravelly W ////
CLAY. Grawed is fine to medium angular to subangular R - abi f’/
(RIVER TERRACE/BRICKEARTH DEPOSITS) g / £
1. 5040 60 1 ¥ " /
¥
—.becoming soft ta firm consistency below 0.8 m = X Vi
T gl
100148 | s 1.0 h=3 .x__g# /
X /
=ty /
X 7 :
N—x " //
~ Rty .
il X //
T oL
g /
gy é
F.00-2.45 5 1.00 - N=12 | _becoming firm and firm to stff consistency below 2.0 m -:-: * /7
=/
=7
- ol / A
i /
250 S e
Lewse orangish brown SAND e /
[RIVER TERRACE/BRICKEARTH DEPOSITS) '-',:- :'. i /j/
e
3.00-3.45 5 100 | 250 | Mes 3.00 3 ,//;"
Firm consistency orangsh brown CLAY /
(RIVER TERRACE/BRICKEARTH DEPOSITS)
/|
horizon of very gravelly sand at 34 mto 3.5 m 3,50 o /
Firm becoming stiff consistency grey sitty CLAY X //
(LOMDON CLAY FORMATION) - ated P /
370380 W ey~ 7 ;
= //
&.00-0.45 | SPT{C| 1.00 .50 N=% -:.;___—“":
x=x" / /
T oL
= g /
X 4
=
=
=
o / /]
¥ /
500545 | SATic) | 100 | 250 | M=14 Continued an Shest 2 -1:_:: x /A
i Groundwater Additional Tests
Depth Recowery Hole Cepth Strike Depth | Water Depth Dbservations Test type | Test Depth Test Value
0.00-1.00 100% &.50 250 Strata wel below 1.0 m
1.400-2.00 L%
2.00-3.00 100%
3.00-4.00 100%
A.00-5.00 100%
Rermarks Motes
1. All kogging and sampling in accordance with BS 5930:199%+A42:2010
1. The depths to strata change are approvimate only
3. Symbeols and abbreviations are explained on the accompanying key
4. Al tinear dimenssons are in metres unless othensse statad
5. Undrained shear strength test value gven in kN/m’

Crossfield CONSULTING The Granary, White Hall Farm, Long Hchington, Warwickshire, CwA47 9PU, 1 01926815678, e mail@crossfield-consulting.co.uk




C ross 15' 1 e 1 L-l Windowless Sample Record Sheet Hole Ref. ws3
Bk
ZEE Project: Eirn Growe, Hayling [stand, Hampshire Sheat 2of2
COMNMSULTING
CEQTECHMICAL EMWIRCIMPAERT AL Date: Eulﬂfiﬂlli Job Na. L2549
Contractor Dynamic Sampling Ltd  Equipment Framier Compact 110 Ground Level, m O
Method 0.0 m te 6.5 mowindowless sampling Co-ordinates
Boring Diameter 100 mm Logged by: T Logged on site durng
drilfing aperations
Checked by:
Sample | 5amplo | Casing | Water | Test |Description Depth Legend Backiill Level
Depth | or Test | Depth | Depth | Value oL
Continued from Sheet 1 il ..-’://
- o j’/
Firm becommang stiff consistency grey sitty CLAY e~ . ///
(LOMNDON CLAY FORMATHOMN) T~ b i
5.50-595 | serich | 100 | 250 | Ne1B W /,»f
¥ " /
¥
= X K
N
G.00-545 | sprie) | 100 | ozsn | Helm .x_q- %
e //
R -, i
i Sp— x 7
W &
650-695 | sPTiC) | 100 | 250 | Medn 6.50 iy A
Bage of Hole
= Groundwater Additional Tests
Depth Raecowery Hole Cepth Strike Depth | Water Depth Dbservations Test type | Test Depth Test Value
0.00-1.00 100% 2.50
1.400-2.00 L%
2.00-3.00 100%
3.00-4.00 100%
4.00-5.00 100%
Remarks Motes
1. All kogging and sampling in accordance with BS 5930:1995%+42:2010
1. The depths to strata change are approvimate only
3. Symbels and abbreviations are explained on the accompanying key
4. Al tinear dimenssons are in metres unless othersse statad
5. Undrained shear strength test value given in kN/m’

Crossfield CONSULTING The Granary, White Hall Farm, Long Hchington, Warwickshire, CwA47 9PU, 1 01926815678, e mail@crossfield-consulting.co.uk



Crossfield

CONISULTING

GEOTECHMICAL EMNVIRIDMNPAERTAL

Windowless Sample Record Sheet

Hale Ref,

ws4

Project:
Date:

Eirn Growe, Hayling [stand, Hampshire
22102014

Sheet

1of2

Job Mo,

CCLO2552

Contractor
Miethod
Boring Diameter

Dynamic Sampling Lid

Equipmeant

0.0 m te 5.5 mowindowless sampling
100 mm

Framier Compact 110

Ground Level,

Co-ordinates

m O

Logged by:
Checked by:

T

Logged on site durng

rilfmg aperations

Sample | Sample

Depth or Test

Casing
Depth

‘Water
Depth

Test  |Description

Yalue

Dizpth

|

L

Backiill

Level

o

1.00-1.4% 5

LIO-LED 1

1,50 200 1
2.00-2.45 3

3.00-3.45 5

4, 00-0.45%

SPTRC

5.00-545 | SPTICH

Depth

1.00

1.0 £.30

1.0 2:30

1.0

4.30

1.00 230

(MADE GROUND)

Gravel surfacing ever fragments of red brick

0.20

M=i

flEnt cobble at L7 mtae 1.3 m

Firm to stiff becoming soft consistency orangish brown sitty slighthy pranseily
CLAY, Grawel is fine to medium angular to rounded including flint
(RIVER TERRACE/BRICKEARTH DEPOSITS)

il

x

li

E

|:'f:!'E
Jlt|.:r=:

1’1

i]

J]

W %
{4

i
E

x

|

TS
{

J’i

J’i

|

| l
A
MR X K K KX K XK KKK AR AR X XK

2.30

]

subsrouended

Mi=5

(RIVER TERRACE/BRICKEARTH DEPOSITS)

Leose orangish brown very gravelly SAND. Gravel is fine to medivm angular to

4. [k

M=7

Firm consistency grey silty CLAY
(LOMDOMN CLAY FORMATION)

Continued on Sheeat 3

R
be

NN

7
o

[N
NN

R

NN

N

i

DM

NN

<

N

N ]
"N \\\\\\

N

..

Recovery

Groundwater

g
g
:
&

Hole Depth

Strike Depth

‘Water Depth

Observations

Test typa

Test Depth

NN

0.00-1.00
1.00-2.00
2.00-3.00
3.00-4,00
4.00-5.00

100%
1%
100%
100%
100%

2.30

Strata wet below 1.0 m

Remarks

Motes

1. All kogging and sampling in accordance with BS 5930:199%+A42:2010

£ The depths to strata change are approvemate only

3. Symbeols and abbreviations are explained on the accompanying key

4. Al linear dimenssons are in metres unbess othermise stated
5. Undrained shear strength test value gven in kN/m’

Crossfield CONSULTING The Granary, White Hall Farm, Long Hchington, Warwickshire, CwA47 9PU, 1 01926815678, e mail@crossfield-consulting.co.uk




C ross 15' ie 1 L-l Windowless Sample Record Sheet HOM R w54
Bk
ZEE Project: Eirn Growe, Hayling [stand, Hampshire Sheat 2of2
COMNMSULTING
CEQTECHMICAL EMWIRCIMPAERT AL Date: Eulﬂfiﬂld Job Na. L2549
Contractor Dynmamic Sampling Ltd  Equipment Framier Compact 110 Ground Level, m O
Method 0.0 m te 5.5 mowindowless sampling Co-ordinates
Boring Diameter 100 mm Logged by: T Logged on site durng
drilfing aperations
Checked by: -
Sample | 5amplo | Casing | Water | Test |Description Depth Legend Backiill Level
Depth | or Test | Depth | Depth | Value oL
Continued from Sheet 1 il ..-’://
Firm consistensy grey silty CLAY xq‘x B j/
(LONDON CLAY FORMATION) e~ . / a /
R g L
5.50-5.7% | SPTICh 1.0 230 W=50 ...hecnminﬂ stiff to very stiff consistency balow 5.50 m S50 » __;,,,_"I //f
1410 mim Base of Hole
i ory Groundwater Additional Tests
Depth Recowery Hole Cepth Strike Depth | Water Depth Dbservations Test type | Test Depth Test Value
0.00-1.00 100% 5.50 230 Wt below 1.0 m
1.400-2.00 L%
2.00-3.00 100%
3.00-4.00 100%
4.00-5.00 100%
Rermarks Motes
1. All kogging and sampling in accordance with BS 5930:199%+A42:2010
1. The depths to strata change are approvimate only
3. Symbeols and abbreviations are explained on the accompanying key
4. Al tinear dimenssons are in metres unless othensse statad
5. Undrained shear strength test value gven in kN/m’

Crossfield CONSULTING The Granary, White Hall Farm, Long Hchington, Warwickshire, CwA47 9PU, 1 01926815678, e mail@crossfield-consulting.co.uk




ey . i Hole Ref,
(_, ross f ie 1 L-l Windowless Sample Record Sheet ole Re WS5

Project: Eirn Growe, Hayling [stand, Hampshire Sheat 1ofl
COMNMSULTING
CEQTECHMICAL EMWIRCIMPAERT AL Date: Eﬂlﬂfiﬂll# Job Na. L2549
Contractor Dynamic Sampling Ltd  Equipment Framier Compact 110 Ground Level, m O
Method 0.0 o to 5.0 mowindowless sampling Co-ordinates
Boring Diameter 100 mm Logged by: T Logged on site during
drillmg aperations
Checked by: -
Sample | 5amplo | Casing | Water | Test |Description Depth Legend Backiill Level
Depth | or Test | Depth | Depth | Value oL
Gravel surfacing over fragments of red brick //
(MADE GROUND) 0.20 ;’/
Stiff consistency becoming soft to firm consistency orangish brown silty W ///
siegghtly gravelly CLAY. Grawel is fine to medium angular to subangular R - abi i
including flint T ol /,a'f
(HIVER TERRACE/BRICKEARTH DEPOSITS) iy ® /
¥
% _—?: /|
¥ =
psgtan | W .x__q- % /
1LIKL1.45% 5 1.00 - K=1 | _becoming soft consestencyat 1.0 m ¥ = X /
R -
i Sp— x 7
- /
N
E=yr /
T oL /
Y m /
X S A
F.00-2.45 5 1.00 - N=12 [ . henzon of coarse angular flint gravel at L3 mbo 195 m -:_ * //
~hecorning gravelly at 2.0 m ® __!” f'r
X% 7 s
2.30 Py / /]
Loose orangish brown motthed light grey SAND N /
(RIVER TERRACE/BRICKEARTH DEPOSITS) g s /
wibrecoming very gravelly at 2.8 m e il : /?
'l'*...‘l :." -' --I_.-'
3.00-3 45 5 103 | 250 | Mes P A ,7,«"
2 //"j
LA :‘ " j_;"//
7
&.00-0.45 | SPT{C| 1.00 .50 H=tx Ok /
Firm to stiff consistency grey silty CLAY / /
(LOMDOMN CLAY FORMATION) /
: / i/ﬁ
agoa70| 0 7 /
/|
N=50 | _beomoming stiff to very stiff consistency below 5.0 m
5.00-5.43 SPE(C) 1.00 150 | ZEBS mm Base af Hale 5,00 rd
= Groundwater Tests
Depth Recowery Hole Cepth Strike Depth | Water Depth Dbsarvations Test type | Test Depth Test Value
0.00-1.00 100% 5.00 2.50
1.400-2.00 L%
2.00-3.00 100%
3.00-4.00 %
4.00-5.00 100%
Remarks Motes
1. All kogging and sampling in accordance with BS 5930:199%+-A2:2010
L. The depths to strata change are approvimate only
3. Symbels and abbreviations are explained on the accompanying key
4. Al tinear dimenssons are in metres unless othersse statad
5. Undrained shear strength test value given in kN/m’

Crossfield CONSULTING The Granary, White Hall Farm, Long Hchington, Warwickshire, CwA47 9PU, 1 01926815678, e mail@crossfield-consulting.co.uk




Hammer Energy Test Report

ﬁ in accordance with BSEN ISO 224/6-3:2005
.'I!'L.';-..'I
Dynamic sampling uk Itd Hammer Ref: LR110.50
Unit 8. i Test Date: 11/11/2013
Victory park way. .
Victory road. TABpOIE LA
Derby. File Name: LR110.50.5pt
DE24 BZF Test Operator: TP
Instrumented Rod Data Hammer Information
Diameter d, (mm): 54 Hammer Mass m (kg): 63.5
Wall Thickness t; (mm); 6.9 Falling Height h (mm): 760
Assumed Modulus E5 (GPa): 208 String Length L (m): 13.0
Accelerometer No.1: 6455 ¢ '/ Locst
ommen ocation
Accelerometer No.2: 6457 ;
Hammer tested at Dynamic sampling yard
Force Velocity
250
200 3
160 g 2
Z 10 E;
£ 100 E .
&0 I
L 0 i
.50 k
": 0 1 2 3 4 5 B 7 B ¢ 1
Time (ms) Time (ms)
Accelaration Dis placament
20,000 Ul /
15,000 H\\
rd b1
P E -2
E 5
5,000 d ﬁ |'| J\ -
VLIS .
i
e i
0 1 a X oW & & F B 75 W 0 1 2 2 i i1 B [ B g 10
Time (ms) Time (ms)
Calculations
Area of Rod A (mm2): 1021
Theoretical Energy By (J): 473
Measured Energy E_... (J): 391
T ZBgned: T.parker
2 oL\ s
Energy Ratio E . (%): ‘ 83 } Title:  operations manager

The recommended calibration interval is 12 months

SPTMAN ver Hammer Energy ver. 1.93 All rights reserved, Testoonsult 2010



7 CERTS

Tom Dewhurst
Crossfield Consulting Ltd 12 Anabyvtical Ltd.
The Granary 7 Wopdshots Meadow,
Whike Hall Farm Crowley Green
Leamington Road Business Park,
Long Itchington Watfard,
Warwickshire Herts,
Cv47 SpU WD BYS

Tz 01923 225404

f2 01923 237404

e tdidcrossfield-consulting.co.uk e: reception@i2analytical.com
Project / Site namea: 104 - 117 Elm Growve, Hayling Island Samples received on: 2711002014
Hampshire

Your job number: COL02592 Samples instructed on: 221072014
Your order number: POBS40 Analysis completed by: 0471872014
Report Issue Number: 1 Report issued on: 05/11/2014
Samples Analysed: 9 soll samphes

Dr Claire Stone Thurstan Plummer
Quality Manager Organics Technical Manager
For & on behalf of i2 Analytical Ltd. For B on behalf of i2 Analytical Ltd.

Dther affice located at: ul. Piarserdw 39, 41 -711 Fuda Slaska, Poland

Standard sample disposal tirmes, enless atherwise agreed with the laboratory, are soHls - weeihls Froim reparting
leachates - 2 weeks fram reporting
witers - & wepeks Trom reparting

ashestos - & months from reparting
Excel coples of reports are anly valid when accompanied by this POF cartificate,

is cartifi Id eproduced, Line laborat s 1 e 1
Erﬁu Iscﬁglﬁgn n I?IE eport are rgﬁﬂgﬁntaq#}aﬂ ol es 5 Eﬁgr " th-p i Page 1 of §



7ICERTS

Analytical Report Numbar; 14-63062

Project / Site pama: 104 - 112 Blm Grove, Hayling Island Hampshire

Your Order No: PFOES40

Lak Misinlar ZR5737 305738 J857FD JE57ED 5741
Sampls Reference W51 Wa1 W52 sl WSk
Sampie Number Mone Suppli=d Mo Supplied Blone Supxoled Hone Suppled Mone Supplied
Depth {m) 0. L0020 O B 0-0,80 0.30-0.40 1.30-1.40 2.70-2 80
Date Sampled 014 241072014 2L A0E4 P irinh 221002014
Tim= Taken Mona Supplied Mone Supplied Bone Sureakad Hone Suppled Mone Supplisd

>

- A

Analytical Parameater z g | 23
(Soll Analysis) F g = £ E

-
Stane Conbont aj, i MORE < < ] < 0.1 <Ll = 0F
Molure Coilenl o A MONE 3.7 14 16 18 1E
Todal rags of shemple recalvwed kg Kl MONE k35 DL7A 043 .63 0.5&
Genaral Inarganics
pH pH Uniks A MCERTS 7.3 &0 7.5 B.0i 7.2
Tomml Cyaride mapkg 1 MOERTS < | - L | =
Todal Sudphaie as S0, kg =0 [ e 1200 - 530
Water Soiubie Sulphal= {Soil Equivalent) il BUIES | MOERTS (.07 0030 Q.15 038 {1, (0
Wiater Soiuble Sulphats as 50, (21} ik 5 MUERTS T4 30 150 28 ]
Warker Soiubiie Sulphabe {2:1 Leachabs Foulvakni ] 1] BO0125 | PMOFRTE 0.037 015 00710 0,014 R ]
EJJEbﬁE ﬁ'ﬂq 1 MOERTS <« 1.0 F 4.2 = =
[Total Sulphair miikp 50 MOPE 510 - 350 - -
Tetal Crganic Carbon [TOC) ) 0l MOERTS L8 . 1.0 =
Total Phenols
|Toral P (morsemdicl rgikp 1 | mogTs % 1.0 | - =10 - -
Hiay Metals | Metailoids
Aisenic (agies regs sxbraciabla) makn 1 MCERTE 5.6 - 8.5 - -
Biwr [wiaber solibde) kg 02 MIERTS b0 - 1.5 - =
Cadmium (agua rega petmckabi iy 0.7 MCERTS 1.5 . 0,1 -
Chiroenium {hemyakent] [e e | & MOERTS = 4.0 - < 44 - -
Chromiumm (agus regia exfractabie] magikp 1 MCRTS 21 - 24 - -
Copper [aqua regla exiraciabla) e 1 MOERTS 55 a5
Lead !agl.'.r‘ recia exbractable’) e | 1 MCERTS 540 - ]Ej -
Mencury [brua regis exiraciable) maykn ] MCERTS = 1.3 - = 03 - -
Nigkel [(Bqua regia extradabla) g%y 1 MOERTS 17 . 17 =
Selpniim (aqua regla exiractable) gy 1 MIERTS < 1.0 . o B4 -
Jinc [agua regla extracable) Falka 1 MOERTS 1 . 150 - -

i et 155 Mo 14-62062-1
MiSs0N O a Ory.
Page 2 of &

hiz certificate should not be reproduced, excapt in full, without the expras
i IIEJhI F ! i ﬁ e itied for analysis,

he resulls included within ihe repor are representalive af the samoles s



T

7ICERTS

Analytical Report Numbar; 14-63062

Project / Site pama: 104 - 112 Blm Grove, Hayling Island Hampshire

Your Order No: PFOES40

Lab Sasiple Musmbar ZR5742 3R5T4E Ja574 35745
Sample Reference WEE WhS Wi IS5
Sampie Number Mone Suppli=d Mo Suppfied Blone Supeled hone Supphed
Depth {m) 0. 50-0050 31.70-3.80 1.10-1.20 0.50-1.00
Date Sampled Pl Bl 241072014 JAL0A0E4 P irinb
Tim= Taken Mona Supplisd Mone Supplied Bone Surabad Hone Suppled

>

- A

Analytical Parameater z g | 23
[Soil Analysis) F g = £ E

-
Stane Conboyt ) (= FIME = L < M1 < 0.1 = L1
Moblure Coiflenl o A MONE i 18 24 17
Todal rags of cample recaled kg Kl MOHE .52 035 .57 .85
Genaral Inarganics
pH pH Uniks A MCERTS 7 72 7 7
Tomml Cyarids mapkg 1 MOERTS = - =
Total Sulphsie as 50, r-:ﬂn'ku 50 ES 17335 - T 3 -
‘Water Soiuble Sulphal= {Soil Equivaient) il G325 | MOERTS 0.037 oI5 [RRIShE .03
Wiater Soiuble Sulphats as 50, (21} ik 5 MLEETS 7 =0 41 43
Winter Sofubie Sulphate [2:1 Leschabs Foutvalant | u-'l D.OO135 | MOFRTS 0.00% o 18 0020 .03
EJJEﬂﬁE gk 1 MCERTS - - - -
Tigtu| Sudphwir miikp 50 MHOPE - - - -
Tetal Crganic Carbon [TOC) ) 0l MEERTS - . :
Total Phenols
|Toral P (morsemdicl rgikp 1 | mogTs - | - - |
Hiay Metals | Metailoids
Aisenic (agls regs sxbraciabla) makn 1 MCERTE - - - -
Bevoi [wiaker soluble) gk 0.2 PMEERTS = x 1 -
Cadmium (agua regia mdractabin) iy 0.7 MCERTS - . .
CRramnium ﬂ'ﬂﬁ'ﬂ_!:lﬂ'l [e e | & MOERTS - - - -
Chiomiumm (@gus regia exfractabie} magikp 1 MERTS - - - -
Copper [aqua regla exiraciabla) e 1 MOERTS
Lead gagu'_m:lz Mﬂﬂ e | 1 MCERTS - - -
Mencury [brua regis exiraciable) maykn ] MCERTS - - -
Migkel (Bgua regia extradabla) g%y 1 MOERTS . . |
Selpnium (aqua regin extractabie) gy 1 MEERTE - . -
Jinc [agua megia extractable) Falka 1 MOERTS - . . -

hiz certificate should not be reproduced, excapt in full, w
i IIEJhI l%:ﬂrt arg repre*.imenlailijve Iy}

he resulls included within ihe

il

hout the axpras

the samples s

mission of the laboratory.

itied for analysis,
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Analytical Report Mumbar ; 14-62063
Project [ Site nama: 104 - 112 Elm Grove, Hayling Island Hampshira

* These descriphors are prly intended bo 3ot 85 8 oreess check ' sample identities sre questionesd, The megor constituent of Hwe semple & interded bo act with respact bo MOCRTS valdston.
Tree laborsbory |5 sorsdfed for sand, day ond bopsoilleam sof brpes. Deta for unsooredited bypes of sold shweuld be Interpeeted with core

Shone contert of o sampie 1 coioutabod as B S venight of the stoncs not passing B 19 mm sove. Besuks ore rot correchod for stong conbeng

Lab Sargle Saniple Samiple =
Mumber Relercmee M e Depth {m) |Sample Description *

JASFAT WL Wone Supphed | & 10-0.30 Fi?rl"d'v.‘fnﬂ clay and sand with granel,
JALTIE WL S Suppled 280050 |Laght brown clay.

JAsT3S Wel Fone Supplied 12.30-0 4% IBruwn chay and ==nd.

JHEF0 Wil Fone Suppbed 1.30-1.40 |l'=;.i"l'l. foerorats Cla

EH UL R bl e Supgsiad 1. M0 2 Fab Licht Drosam -.'L'.r.' ang sand,

L

THETAE Wel wone Suppbed | o.50-0.50  fLight brown clay and sand.
5743 WEI wone Suppbed | 3.70-3.80  JLaie grey cley

3A5T44 WA tinne Suppbed | 1,10-1.30 }Lmt o clay

JHETAE [T B Sugprbed | 0.90-150

Liint Bircesn Clay

Iss No 14-62062-1
¥h§s cerificate should _nﬁ,t be ra;:mdu-.':ed- excapt in fyll, wilhnul the axpres mission of the laboratory.
he resulls included within ihe repor are representalive af the samoles s itted for analysis, Page 4 of §
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Analytical Report Mumbar ; 14-62063
Project [ Site nama: 104 - 112 Elm Grove, Hayling Island Hampshira
Watar matrix abbreviations: Surface Water [5W) Polable Water (PW] Ground Water [GW)

H = TS H Muthod rasdilsls
Analytical Test Name Analytical Method Description Analytical Mathod Reference Sulll | Manisr § Vet
|Bornn, water solubde, im s rl:lt:!r.nmnath:-n al waker sohibla beron imsoll by hat  In-Roaes methad bassd on Serond Site LiphE-hyL a MCERTS
waber extract followed by [{F-0ES. Properties verskon 3
|Hezarealent checrnivin in 5o Determination o Fesavalenl cheomipm in 550 by [In-hodise sathad LGHI-FL o MERTE
woetraction in water then by acdfcation, addition of
1,5 apharmycarbazas Tollreed by colorimetnyg.
Ml i sail by ICP-0ES Dwetarmingtion of metals i ool by agus-regla [-Froigee el Basssd pi BEWAM 2006 LO3E-PL o MCERTS
[dage=sticn fthonmad by FOP-DES, Methods for the Determinalion of Metals in
it
Mot Conbenl Hoislure contert, determined gravimetrically. - rnethad based on BE1377 Part 3, LOLS-LECFL W NCHE
1980, Chermical and Elecirodhiemical Tadls
rF'I-:nuh'.ll:In: ph=nals inosaf D=terminabion of phencls miscil by extraction wkh | In-house method bessd on Cuamnistion of LD-FL W PMCERTS
r:ludlum Fvdroside folicwed by dslilsiion loowed Water and Wastewster J0th Edition:
Ery todorenelry, {Clesoasd, Gresrbuemg B Estan (skalar)
IeH im smil Determinabon of pH in sod by addition of water lin-hiouse method based on BSEIFT Fart &, LiHIE-IL L FCERTS
[Foliowed by sSectrometnic messurement. 19450, Thermocal and Electrochemicnl Tesks
I5tonies content of so8 Thandard preparation for all samples unbess [r-Fioise method based on Briksh Standand Laj-L e b HGNE
ctherwizn detalled. Stones nof passing through a 10 [Methoss and BMCERTS requirements
Imm sieve is determined gravimetncaly and
!r:-pﬂ'hed as a percentage of the dry weight. Sample
Sulphata, water solible, in 508 Determination of water sokible suiphete by Jin-heiee methad bassd on 851377 Part 3, Lode-FL a MCEIRTS
antraction with waker Tollowsed by JOP-OES, Resuls 1990, Cremical and Ekcirochamical Tasts
reported coected for extradion ratie (sol
acpiiezlent) as gl and maikg; and upon the 2:1
[Silphide b sl Dietarmination af sulphide in 598 by addifcatian 2 [In-Fenise satbad LO1o-PL o MCERTE
fheating To Hbergie Frydrogen sdphice, rappsd n an
ladkaliree solubion then assaved by lon sekctive
aleciroda,
Tokal cyanide in Soil Deferminblion of (ks Cyanide by datilabion [r-Frondde rethed bassd on Exarnmation of LoHD-FL w FCERTS
Foliwwed By Oolirmeliy. Waler Bnd Wastewster 20eh Bditisn:
Clesced, Gresrbweg B Ealon [Skalar)
[Toral arganic carban I sof! {Determination: of cegarac mstter in soll by cuidsing  |In-house method based on BS1377 Part 3, L3 FL o MCERTS
wilh polEssium dichromate foflowsd by treticn 1900, Chermical and Bleclrochemical Tesls
wilh iron (I} sulphale.
Tokal sudphate (a5 S0 inosoil) |Cetermination of total sulphate in sod by extraction |In-house methcd based on 851377 Fart 3, LG [} IS0 1S
with 10% HO fobowed by ICP-0ES. 1950, Chermcal and Clectrochemical Tests
Total Sulphur inoscil Determination of ot sulphur moscll by extractian [In-house method based on 851377 Fart 3, Loy [} RENE
with aqua-reoia, pobassium bromidetbramate 1990, and MEWAS 2006 Methods far the
foliowed by [CP-DES. Determination of Matals in Sail

Far mathod numbers ending in UK’ analysis have bean carried out in our Wboratory In the United Kingdom.,
Far mathod numbers ending In 'PL analysis have beon carried out In our laboratory in Paland.
Zodl analytical results are exprassad on a dry welght basls. Where analysis is carrled out on as-recefved the results obtained are multiplied by a molsture

corresction factor that is determined gravimetrically wsing the moisture content which is carried oot at a maximum of 0o

s iR 55 No 14-62062-1
MISSION O a Ory.
Page 5of §

his certificate should not be rafmdu-.':ed. excapt in fu]l,wilhnul the axpres s i
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UKAS
TESTING GEO Site & Testing Services Ltd

Contract Number: 24906

Client's Reference: CCL0D2592 Report Date: 31-10-2014

Client Crossfield Consulting
The Granary
White Hall Farm
Long Itchington
Warwickshire
Cv47 9PU

Contract Title: 104 - 112 Elm Grove, Hayling Island, Hampshire
For the attention of: Tom Dewhurst

Date Received: 27-10-2014
Date Commenced: 27-10-2014
Date Completed: 31-10-2014

Test Dascription ity
4 Point Liquid & Plastic Limit (LL/PL) 4
1377 1980 Part 2 1 4. 3& 53 -"UKAS

Moisture Content 4

1377 1990 Part 2 : 3.2 - * UKAS

Motes: Observations and Interpretations are outside the UKAS Accreditation
* - denotes test included in laboratory scope of accreditation
# - denotes test carried out by approved contractor
i@ - denotes non accredited tests

This certificate s issued in accordance with the accreditation requirements of the United Kingdom Accreditation Service. The resulls reported harein
relate only to the material supplied to the faboratony. This certificate shaill not be reproduced in full, without the prior written approval of the taboratony.

Approved Signatories:
Aley Wiynn (Associate Director) - Benjamin Sharp (Conftracts Manager) - D V Edwards (Managing Diractor)
Emma Williams [Office Manager) - Paul Evans (QualityTechnical Manager)

GEQ Site & Testing Services Lid
Linit 4, Heal Aur, Dafen Ind Estate, Dafen, Llanalli; Carmarthenshire SA14 80N
Tel: 01584 784040 Fax (1554 784041  info@geo.uk.com  geo.uk.com



Test Report:  Method of the Determination of the plastic limit and plasticity index
BS 1377 : Part 2 : 1990 Method 5

Client ref: CCLO2592
Location: 104 - 112 Elm Grove, Hayling Island, Hampshire
Contract Number: 24906~
Hole/ Moisture Ligquid Plastic Plasticity %
Sample |[Sample| Depth Content Limit Limit Index Passing Remarks
Mumber | Type m %o % %o %o A25mm
Cl. 3.2 |Cl.43/4.4 Cl. 5. Cl. 6.
Ws2 J 1.30 - 1.40 45 40 20 20 20 CI Intermediate Plasticity
W53 ] 0.50 - 0.60 27 46 22 24 100 |CI Intermediate Plasticity
Wws3 ] 3.70 - 3.80 28 55 23 32 100 CH High Plasticity
WSS ] 0.90 - 1.00 26 43 22 21 100 CI Intermediate Plasticity
Symbaols: NP : Non Plastic  # : Liquid Limit and Plastic Limit Wet Sieved

PLASTICITY CHART FOR CASAGRANDE CLASSIFICATION,
BS 5930:1999+A2:2010

:E cL cl CH cv CE
70 /'/
/

- T
30 . o]

] /
/

10 4
“ML M MH MV ME

Plasticity Index (%)

0 20 4 &0 sl 100 120
Liquid Limit (%)

For and behalf of GEO Site & Testing Services Ltd

Gs , ‘ Authorised By:
Emma Williams (Office Manager)

GED SITE & TESTING SERVICES LTD Date: 31.90.1%

CRECK IS
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APPENDIX Il - QUANTITATIVE RISK ASSESSMENT: HUMAN HEALTH

Contaminated Land Exposure Assessment Model v1.06

A site-specific risk assessment, with respect to human health considerations, has been undertaken due to the
concentrations of certain inorganic compounds (arsenic) recorded at levels above the generic assessment
criteria (GAC).

The model has been set up on the basis that the proposed development comprises apartments, for residents
of retirement age. The development will have managed landscaping such that there will be no private
gardens and residents will not be permitted to cultivate the ground. The pollutant linkages considered are
compatible with the published criteria for a residential development without plant uptake. It is noted that the
risk assessment model presumes that the soil associated with the substance will be exposed at the surface
following completion of the development. However, as the soft landscaped areas will comprise entirely
grassed and mulched ornamental planting areas, which will be tended by landscaping contractors as part of a
maintenance agreement, it is considered that there will be no exposure route relating to home grown
produce or long-term direct dermal soil contact. The CLEA model has been set up for an age class of 18, which
is appropriate for end users of retirement age as the critical risk receptor. The soil organic matter and pH
parameters have been determined from average site data.

The model parameters, exposure route analysis and the summary of results for the relevant compounds are
presented in this Appendix. The output data are summarised as follows:

Substance Maxirmurm Concentration Site Specific Maximurm No. of
Concentration Range Assessment Concentration Samples that
{rmgfkg) {mgflg) Criteria [SSAC) Exceeds SSAC? ' Exceed SSAC
(mg/ke)
Lead 540 180 to 540 943 Mo 0
Notes
1. Where the maximum concentration dees nol exceed the SS5AC, risks to end users are considered to be negligible and,

therefore, no further assessment is required. For compounds with a maximum concentration above the SSAC, further consideration of
risks or remediation may be required. See Section 7.

2. The following output data from CLEA v.1.06 support the above summary. Pages with no data are omitted from the output.

Elm Grove, Hayling Island =y
: _rosstie
CCLO2592.BW02 SDI'{E - IHE h}sﬂ

November 2014 GEOTECHRIGAL ENYIROHMENTAL




Havling Island - CLEA xls

CLEA Software Version 1.06 Page 1 of 5

Report generated 051172014

Report title Eim Grove, Hayling Island Environment

LW Agency

Created by Tom Dewhurst at Crossfield Consulting Lid

BASIC SETTINGS

Land Use Residential without homegrown produce

Building Apartment - Large

Receptor Female (res) Start age class 18 End age class 18 Exposure Duration 10 years

Soil Sandy loam

Exposure Pathways Direct soil and dust ingﬂ-ﬁtiﬂné::{j Dermal contact with indoor dusﬁ:«f :_'L Inhalation of indoor du:’-ti :'E"’_-E
Consumplion of homeagrown produce; _l_tl Dermal contact with gnllq'__f __E Inhalation of soill dustI __-i E

Nimemie—r

Inhalation of indoor vapour! +

I
Inhalation of cutdoor vapour] +




Page 2of 5

@ Environment
LW Agency

Havling Island - CLEA xls

Report generated 5-Nov-14

Land Use Residental without homegrown produce

CLEA Software Version 1.06

{ fep B}
ayes wonaabuy os jpesg

0.10
0.10
0.10
0.10
0.10
0.10
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.05

T D et et o e Pl e T T e A LT e s LT ey L e et P

[=1]
M,.‘Ir Qo Q Q QI Qoo Q DD DD
a o ] el e R R R B B e e e e e i s S ey
.mm Lt i R o e B B R TR e B Y e e Bl B o B e T ]
S R TY FPOSSTe T
.m,m .
£
R gy 2 EEE B 2222228353288
ﬂt_.m oo o oo eoooooo o
tfi
........................ e msmmmmmmsesss s EmssEamEsEmEsmsasssEmEasasesses———.
1....-.
o=
5]
E seopnplE S S8 e e ccceoococoCcoe
E. bl B o o, ol . ol 8 Y e i e RO o - o B s B me B R, o
z
=
_m_u... .......... o 1 CEERELE WIS ATLRPT CUFPS A SR Y Pl S L 0
=
2
T
& EEEMHMHNWHD@QDQDGDGGN
m N a2 llolcooocooocs oo ®
o

soopng Inodes _“_E.u.._ﬁ Wy W i

rp oo 2 € B8 ¢ ® ocooooooioo00®

] a1 S L e e e ] L5

> joopu Jnodes puel
o

o IENE Jo wome ey

o]

B 0 0 0 0 B 0 B B B 3 SR RE R

St

] oo (W W W W oW w

& Lo B BN B w B B B e e B e B o B e B o e R e TR o o e B - |

M Il JIEIUSD [EWIS — &0 & 6 & o0 ]

M .........................................
sSnNp Jotpul S WD W W W W e

= okl E._aﬁﬁﬁ_ﬁﬁﬂ_ﬂ_ﬂ_u_ﬂﬂ_ﬁuﬂuﬁuﬂ_ﬂ_ﬂ

_.m LIl 9SS (BB e= &0 & & o ]

m lllllllll _n_ —_—— ﬂ = —_——— S EEs e s e AT S ———— -

aan ummEaL

iy Pt E-ﬂ.ﬂ..ﬁ.ﬂ.ﬂ.ﬂﬂ_.ﬂ_uﬂ_ﬂ_ﬂ_ﬂ.ﬂuﬂ.ﬂ_ﬂ_

W. o uopduinsus

_._H._ .......... PRI (AR, FEETIES Ae) TSSOy

i e e v i e s S e e

Age Class
1
2
3
4
o
&
7
a8
g
a
1
12
13
14
15
16
17
18




Havling Island - CLEA xls

CLEA Software Version 1.06 Report generated 5-Nov-14 Page 3 of 5
Environment
o
Receptor Female (res) W ST
15 : : I’ Max exposed skin factor : ! : : Consumption rates !:gFWkg" BW day™”) :
glagle P2 5 1 Hitalzxland | |
by d =z 2§ F & ¢ & ¢ ¥ ey B 1 f;n 2 & 8 ’ E
i B B - E T F s b : & 3 = ”
EinE T s (3 L & |} : : 2 :
AgeClass | & o ﬁf % = B~ i E i 5 B = - 2
i@ & £ E £ ] O e E S g | 2 T % =
1 560 | 0.7 | B85 | 0432 026 | 3.43E-01 712 | 1069 | 16.03 1.83 223 3.82
2 980 | 0.8 | 133 | 0.33 026 | 4.84E-01 6.85 | 3.30 5.46 3.96 0.54 11.96
3 1270} 09 | 127 | €2 025 | 582E-01 685 | 3.30 5 46 3.96 0.54 11.96
4 1510} 09 | 122 | 035 026 | 636E-01! 685 | 330 | 546 3.96 0.54 11.96
s 1880] 10 {122! 035 | o028 {704E01} 274 | 177 | 2338 1.85 0.16 428 |
6 1970} 1.1 {122} 033 026 }784E-01} 374 | 177 | 3.38 1.85 0.16 4.26
7 2210! 1.2 | 124 0.22 015  8.73E-01 | 374 1 177 1 338 1.85 0.16 426 |
8 2530 1.2 {124 022 | 015 [036E01] 374 | 1707 | 338 | 185 | 018 | 426 |
9  2750f 1.3 {124 022 ! 015 {101E+00f 374 { 177 | 338 | 18 | 016 | 426
10 3140 1.3 1124 022 | 015 | 1.0BE+00 | 374 § 177 i 338 | 185 | 016 | 428 |
11 3570f 1.4 | 124 022 | 014 {1.19E+00] 374 | 177 | 338 | 18 | 016 | 426 |
12 41.30} 14 {134 ! 022 ! 014 ! 1.29E+00] 374 1 177 1 338 . 185 . 01§ : 426 |
13 47201 15 11341 022 | 014 [142E+00] 374 | 177 | 338 | 185 [ 016 | 4.26 |
14  51.20{ 16 | 134 | 022 | 014 |1.52E+00]{ 374 | 177 | 338 | 185 | 016 | 426 |
15 5670 16 | 134 021 | 014 }160E+00] 374 | 177 | 338 | 18 | 016 | 426 |
16 5800} 16 {134 | 021 | 014 [163E+00f 374 | 177 | 338 | 18 | 016 | 426 |
17 70.00f 16 { 148} 033 | 027 (178E+00] 294 | 140 | 179 | 161 | 022 | 297 |
18 70900 1.6 { 120! 033 ! 027 {180E+00} 294 | 140 ! 179 | 161 | o022 | 297 |




Havling Island - CLEA xls

CLEA Software Version 1.06 Report generated 5-Nov-14 Page 4 of §
Environment
AW Agency
Building Apartment - Large Soil Sandy loam
Budding foolprint {m’) ! B.ODE+01 Paorasity, Total (em’ cm™) i 5.30E-01
Living space air exchange rate {hr'y E S.00E-D1 Porosity, Air-Fillad (cm” cm™) E 2.00E-1
Living space height (above ground, m) E 2 B0E+00Q Porosity, Water-Filled (em” cm™) E 3. 30E-1
Living space helght (below ground, m) I 0, 00E+D0 Residual soll water content (em” cm™) 1.20E-M
F_’reﬂsure difference (soll to enclosed space, Pa) : 310E+00 Saturated hydraulic conductivity {em & ' 2.56E-03
Foundation thickness {m) : 1.50E-01 van Genuchien shape parameier m (dimenslonless) 3.20E-01
: ! : 1.21E+
Floor crack area {ﬂm'ﬂ:l E 255E+ﬂﬂ BU"‘. ﬂ'ﬂnﬁltf ig &m :' 21 E DD
Dust laading factor (pg m™) E 5.00E+01 Thrashold value of wind speed st 10m (m s} i L20E+0D
Empirical function (F, ) for dust model (demensionkess) 1. 22E+00
Ambiant soil temperatuera (K) i 2 HIE+0Z
Sail pH i 7.DDE+00
Sl Organi Matter content (%) | 1.00E+00
Fraction of organic carben (g g™ ; 5.80E-03
Effective tcdal Auid saturation {:unn]ea.-a_] E 512E-1
Intrinsic sail permeability {om™) I 4 T5E-08
Relalive soil air parmeability {unitlass) E 6.42E-1
Effective air parmeability jom’) i 3.05E-08



Havling Island - CLEA xls

CLEA Software Version 1.06 Report generated 5-Mov-14 Page 5 of 5
Environment
LW Agency
Soll - Vapour Model Air Dispersion Model
Depth to lop of source (ro building (cm) i 0 Mean annual windspeed at 10m (m s i .00
Crapth to lop of source (beneath bullding} (em) E 65 Air disparsion Tacior at haight of 0.8m * E 2400, 00
Default soil gas ingress rala? : Yes Air dispersion Tactor at helght of 1.6m * ' 0.00
Soll gas ingress rate (em” 87') 2.50E+01 Fraction of site cover {m” m™) : : 0.75
Bulding ventitation rate (cm’ s ') 2.7TBE+D4 " Bjr disparsion factor in g m™ 5'1l|:|ar kg m™ l
Awaraging time surface emissions (yr) 10
Finite vapouwr scurce model? Mo
Thickness of contaminated layer (cm) 200
Diry weaight conversion
il - g ] H fractio i ; :
anall- k- Madel I { A P :. hn ' Soll loading § Preparation :
E i R ' E factor i comrection factor i
i gDW g FW : dimensionless : gg ' DW : dimensionless ;
Green vegetables ! 0.098 : 0.05 0.33 i 100E-D3 2 00E-01 :
Root vegetables i 0.103 i 006 0.40 | 1.00E-03 | 1.00E+00 |
Tuber vegetables } 0.210 1 002 0.13 ¢ 1.00E-03 1.00E+00 i
Herbaceous fruit i 0058 o006 0.40 i 1.00E03 | 6O0E-O1 |
Shrute fruit i 0.166 i D09 0.60 ¢ 1.00E-03 & 6.00E-01 |
Tree fruit L 0157 i 0.04 0.27 {  100E-03 | 6.00E-01 |

Gardener type  None
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CLEA Software Version 1.06 Page 1 of 11

Report generated 05-Mawv-14

Feport title Elm Grove, Hayling Island Environment
LW Agency

Created by Tom Dewhurst at Crossfield Consulting Lid

RESULTS
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CLEA Software Version 1.06

Report generated  S5-Mov-14

Page 3 of 11

Environment

LYW Apency

I L} L I
Aszsessment Criterion (mg kg '} | Ralio of ADE to HCW ii ¥ P |
] ] :r H Saturabon Limit frmg kg.l.l E E : i
oral inhalstion { combined aral inhalation { combined § Oral : Inhal
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CLEA Software Version 1.06
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APPENDIX Il - BASIS OF GEOTECHNICAL ASSESSMENT FOR FOUNDATIONS
Geotechnical Design Category of Structure: 2

Design Working Life: Standard building structure (50 years)

Design Approach: 1

1. Geotechnical Model

On the basis of the ground investigation data, the following model of the ground conditions is considered
appropriate for foundation design purposes:

Depth (m) General Description of Strata Parameter Characteristic Remarks
(and classification) Value & Units
0.00 to 0.20 Made Ground ¥ 18 i'.l"-.,.l'm] Based on site observations
0.20to 2.30 Low to medium strength, soft to firm M 3 Based on 5PT data
consistency, silty, slightly gravelly ¥ 21 l:hfm! Estimated from site observations
clay C, 30 kh/m" Estimated from site observations
[River Terrace/Brickearth Deposits) B, 4 3
Maodified PI 23% Medium volume-change potential
NHBC (2014)
2.30 to 4.00 Loose sand M b Based on site data
(River Terrace/Brickearth Deposits) ¥ 20 kh/m’ Estimated from site observations
e 0 kN/fm"
' 29" From Peck Hanson & Thornburn
{1574)
Pl n/fa Mor-shrinkable — NHBC (2014}
400to>600 | High strength, stiff consistency silty M 15 Bazed on SPT datz
clay ¥ 21 Estimated from site observations
(London Clay Formation) C, 75 kh/m” Estimated from 5PT data
#y a*
Maodified PI 3% PMedium volume-change potential
MNHEBC (2014)

Characteristic Depth to Groundwater (or groundwater level): 2.30 m

Reference should be made to Sections 8 — 9 of the report for an assessment of overall ground stability, seismic
risk, combined failure of the structure/ground, excessive settlements and potential soil-volume changes
(including heave).

2. Imposed Actions from Proposed Structure

The following are generic values, based on the development proposed, as described in the report. In
compliance with BS EN 1997-1:2004, final designs should include consideration of the calculated imposed
loads.

Imposed Load on Foundations: 190 kN/m run

Serviceability Limit Values (associated with above action)

Maximum Total Settlement: 25 mm

CCLO2592.BWOD2
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Maximum Deflection (angular distortion value): 1/1000
3. Geometry of Proposed Foundation

Footing Width (assumed for assessment): 06 mto 2.0 m
Footing Depth (assumed for assessment): 0.9 m

With reference to the present building layout information, it is envisagec that piles will be located at a spacing
of not less than 5 pile diameters. On this basis, and with reference to Tomlinson (1994) and DIN4026 pile
group effects are unlikely to influence serviceability criteria. In the event that a closer pile spacing are
cansidered in the detailed pile layout design then, additional consideration of pile group settlements should
be undertaken.

4. Ground Treatment

4.1 Vibro-Replacement Ground Treatment

The detailed deisgn of the ground treatment will reflect the specific plant, materials, and process proposed. It
is noted that compacted ‘stone columns’ should extend to the designated bearing strata and designs may
consider issues of column/stone stiffness, potential column bulging and end-bearing support.

The reinforced strip footing supported by the vibro-replacement ground treatment should be designed to
span between the centres of adjacent 'stone columns’ unless an alternative design approach is shown to be
acceptable. Reinforced strip footings should include at least minimum area of steel in compliance with the
requirements published in BS EN 1992-1-1 (2002} and should include reinforcement in top and bottom faces,
designed to resist hogging and sagging moments.

In compliance with the guidance published in NHBC (2014} 4.6, the foundation designer shall confirm (with
input from the specialist ground treatment designer] that the design of the foundation, ground treatment and
ground conditions are mutually compatible.

4.2 Piled Foundations

In assessing the load capacity of individual piles, a number of methods are used, as outlined below. For each
pile type, the appropriate Partial Factors and Model Factors have been obtained from BS EN 1997-1:2004 and
the relevant National Annex and these values have been used in the calculations.

It is noted that less onerous Partial Factors and Model Factors may be adopted when completing detailed pile
designs based on pile test data or additional data points.

Elm Grove, Hayling Island TR 3
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4.2.1 Piles in Fine-grained Soils

For calculating the Ultimate Limit 5tate pile capacity, a conventional total stress approach is adopted, as
outlined below:

Pile Shaft Resistance = 1. seuh kN 51 Shape factor (unity for vertical pile)
Y: Yad s average pile shaft/clay adhesion
Lo = gy (o @ adhesion factor)

e Characteristic undrained shear
strength (mean of bearing strata over
pile shaft length)

As Pile shaft area (within bearing strata)

Pile Base Resistance = 1  Nc.guA; kN Nc : Terzaghi bearing capacity factor
Yo g Cubs Characteristic undrained shear at pile
base

Ve Yoo Partial Factors
Vi Model Factor (or correlation factor)

NOTE: Pile shaft/clay adhesion (c.,) limited to a
maximum of 100 kN/m’

Elm Grove, Hayling Island P o
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