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summary

This report presents an interpretation of the findings of the geotechnical and geoenvironmental
investigation carried out to determine the ground conditions at the site of Woodcroft Farm,
Waterlooville. The investigation has been carried out to determine the ground conditions on the site to
support the planning application for the proposed development.

The site is located adjacent to the western part of Horndean, near Waterlooville. The site is situated
on ground sloping to the southeast with a small valley feature located along the western boundary.
Historically the site has been used as a farm with open fields although a chalk pit was infilled with inert
waste during the 1970s. Currently the site is occupied by a farm and fields used for grazing horses
and a small yard occupied by a vehicle dismantling and repair workshop. There are a number of
sinkholes as a result of karstic weathering of the Chalk recorded within the site and the near area.

The investigation revealed that ground conditions in the northwest part of the site comprise
Pleistocene Head Deposits overlying Chalk Bedrock. On the south and east parts of the site Lambeth
Group clay is present overlying the Chalk, with occasional pockets of superficial Head Deposits
present overlying the Lambeth Group. Made Ground was encountered overlying the natural soils in the
infilled pit and within the farmyard. Sinkholes associated with karstic weathering of the Chalk and
solution feature cavity infills were encountered at a number of locations at the site. Details of the strata
are summarised in the following table.

Stratum Depth to base ;Typ[nal'nesﬁtptlnn

(m bgl) |
Sinkhole and Solution 25075 Variable in compaosition and comprised clay with variable proportions of
Featuras Infill sand and gravel and silty sand with some chalk and flint gravel.
Made Infilled Pit 06to 5.8 Variable in composition and comprised clay with changing proportions
Ground of sand, gravel and some timber and organic matter. Locally layers of

sandy gravel with cobbles and boulders of concrete and brick up 1.2 m
long were found.

Dismantiing 05t006 Variable in composition and comprised clayey gravel and sandy

Yard gravelly clay.

Head Deposits 141042 Typically comprises clay with variable proportions of siit, sand and
gravel with pockets and beds of sand and/or gravel with somae clay.

Lambeth Group 2410127 | Multicoloured clay with some silt and sand partings and locally silt and
sand. The clay locally contains red and black round and subrounded
flint gravel

Upper Chalk >15.0 base not | White with black specks with occasional orange staining recovered as

proven gravelly sandy chalk silt and a silty chalk gravel and cobbles. Locally

| the Chalk contained seams <5 mm thick of soft brown clay.

Groundwater level in the Chalk as measured in an existing water well was at about 30 m depth.
Perched groundwater table was encountered within the Lambeth Group with groundwater levels
measured between 4.1 and 6.5 m below ground level.

As confirmed by the ground investigation there are no site wide plausible pollutant linkages because
there are no pollutant sources on most of the site. The exceplions are the infilled pit and the vehicle
repair/dismantling areas where locally elevated concentrations of a limited number of heavy metals,
PAH and asbestos were identified when screened against assessment criteria for a residential with
plant uptake land use.
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The concentrations of potential contaminants in the eluate from socils on site are below the
Environmental Quality Standards wvalues for surface waters and the UK drinking water guality
standards. Hence the risks to groundwater are considered to be negligible and not taken forward.

The presence of slightly impacted soils associated with the Made Ground in the infilled pit and the
vehicle dismantling area, will require some form of mitigation / remediation if used for residential
purposes. There a number of options with regards to the mitigation measures / remediation. The
preferred option should be chosen on the balance between economics, sustainability and a reduction
in the level of risk as it currently exists. Alternatively, land use other than residential with gardens can
be considered for these areas.

Measured concentrations of ground gases indicate elevated methane and carbon dioxide in the infilled
pit and the vehicle dismantling yard. Gas protection measures are required for any proposed
structures in these areas.

Given the disturbed nature of the soils within and immediately adjacent to the sinkholes a buffer zone
of 10m from the known edge of any untreated sinkhole is recommended for any development including
buildings, services or roads. Alternatively, the sinkholes can be stabilised to allow future development.

Undiscovered solution features that can lead to sinkhole formation are a site wide subsidence hazard.
Furthermore, the Head Deposits may present a risk of excessive total and/or differential setttement if
conventional shallow foundations are adopted, even when solution features or sinkholes are absent. It
is recommended thatl the proposed buildings are founded on re-inforced conventional spread or strip
foundations, using a combination of probing at close centres and the design of foundations and/or
ground beams to span a potential void are adopted to reduce the risk of structural damage due to
subsidence or settlement to an acceptable level. Alternatively, re-inforced concrete raft foundations
designed to span a 3 m diameter void can be used. Piled foundations are unlikely to be suitable
because of the deep penetrative weathering present in places at the site and the possible presence of
deep unconsolidated and variable solution feature infill.

The Made Ground in the infilled pit is unsuitable as a founding medium due to its weak and
compressible characteristics. It could remain as public open space, however, if needed for
development, the most suitable foundation solution for this area is to excavale and remove the upper
2.0 m of the Made Ground and replacement it with an engineered fill. After backfilling the ground can
be used to support a grillage of ground beams or a reinforced raft foundation that can accommeodate
long term settlement of the infill material below. Altermatively, ground improvement using dynamic
compaction may be a suitable technigue to provide a base to support structures.

The natural soils on site are likely to be suitable for reuse as engineered fill. The materials are likely to
be classified as Class 2A and 2C in accordance with the Series 600 of the Highway Agency
Specification for Highway Works. The natural moisture content of the near surface materials is
relatively high compared to the optimum moisture content, as such, the near surface materials are
likely to require some moisture conditioning prior to compaction.

Surface water drainage using infiliration (scakaways) is not likely to provide a suitable site wide
drainage solution to accommodate surface runoff from the development because clay soils
predominated at shallow depth over much of the site. Also any soakaways will need to be sited at least
20 m from any structures in case the concentrations of water inflow mobilise solution feature
movement. Deep bored soakaways may be suitable however locations should be checked for any
evidence of karst features and positions adjusted where possible to avoid solution fealures.
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Additional ground investigation is not likely to be required to support the planning application for
redevelopment of the site at this stage. However, additional ground investigations may be required
prior to the redevelopment of the site and as part of the detailed design process to confirm the findings
of the ground investigation and design any remediation and/or mitigation measures should these
would be required with regards to its geoenvironmental conditions, and to deal with the risks
associated with subsidence hazard associated with solution features.

The summary contains an overview of the key findings and conclusions. However no reliance should
be placed on any part of the summary until the whole of the report has been read
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1 Introduction

Peter Brett Associates LLP, PEA, have been retained by Grainger plc, the Client, to carry out a
Geotechnical and Geoenvironmental Ground Investigation at the site of Woodcroft Farm,
Waterlooville, Hampshire.

Previously a desk study review of readily available published information was carried out to assess the
ground conditions on the site and the potential for contamination to be present associated with
previous and present uses of the site and the surrounding areas. The report included a qualitative
assessment of the geotechnical and geoenvironmental constraints for development. In particular the
report identified that a small part of the site had been landhilled with waste parting the past, and that
there was a ground stability solution feature hazard at the site. The report was used to inform the
design of the ground investigation. The findings of the desk study are presented in a separate report
prepared by Peter Brett Associates LLP (PBA, 2010).

The investigation has been carried oul to determine the ground conditions on the site to support the
planning application for the proposed development. The primary aims of the investigation were to
meet the requirements of PPS523; Planning and Pollution Control, Annex 2, Development on Land
Affected by Contamination, and PPG14. Development on Unstable Land.

The fieldwork and geotechnical laboratory testing were carried out by Risk Management Ltd acting
under instruction of Peter Brett Associates LLP. The factual results of the investigation are presented
in a separate report prepared by Risk Management (RML, 2011), with the exception of the Window
Sample logging records and the contamination testing certificates, both items of work that were
undertaken by PBA.

This report contains the remainder of the factual data, an interpretation of all of the factual information
and comments on the ground conditions in relation to the design and construction of the proposed
development, together with an assessment of the risk associated with existing contamination in the

ground,

Unless stated otherwise, information from previous studies and investigations has not been included in
this report and, where referenced, the reports presenting this information should be read in conjunction
with this report.

Attention is drawn to the Essential Guidance for Report Eeaders in Section 9, which provides
guidance an the context of the report.
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2 Site Description

2.1 Site Location, History and Current Use

The site comprises an area of land that forms part of Woodcroft Farm, located adjacent to the western
fringes of Hormdean, near Waterlooville. This site is located approximately 2 km to the west of
Junction 2 the A3(M) Motorway. The site is located at MNational Grid Reference SU 682 120. The
location of the site is shown on a Site Location Plan presented as Figure 1.

The site is irreguiar in shape with overall plan dimensions of about 650 m along the southern boundary
by up to 300 m along the western boundary and occupies an area of some 10 hectares. The ground
lewvel falls from the highest point localed in the northeast part of the site at about 72.5 m OD to a minor
valley feature at the southwest part of the site at about 55.5 m OD along the western site boundary.
The site is bounded by a recreation ground and a school to the southeast, Residential housing bounds
the southern and eastern boundaries of the site. Agricultural farmland, horse paddocks and woodlands
bound the site to the north and west.

Available information indicates that from around the 1870s the site and the immediate surrounding
area were predominantly undeveloped consisting mainly of agricultural farmland and woodlands. The
site comprises six fields and several farm buildings (including a well) named as Woodcroft Farm which
are located within the southwestern part of the site. Four chalk pits and a possible pond are marked on
the historical maps within the west part of the site, one of the pits is later labelled as a pond. By the
1930s residential development had taken place approximately 200 m to the east of the site. By the
1960s further residential development had taken place adjacent to the eastern site boundary. By the
1970s the chalk pit labelled in Field 2 had been backfilled. According to the Environment Agency
records the pit was filled with 'Deposited waste including industrial waste' (LIG, 2010). Anecdotal
information from the farm tenant, Mrs Jenny Manson indicates that the pit was backfilled with inert and
conslruction demolition materials. The farm tenant also slated that the area of the infilled pit continued
to settle over the years. Cowplain Meadowlands Junior and Infant School was developed adjacent to
the southeastern site boundary, with residential premises to the south of the school.

At the time of the investigation the site comprised predominantly a farmyard and 6 fields used as
agricultural pastureland for the grazing of horses. Woodcroft Farm farmyard is located within the
central western part of the site. The farm comprised 9 sheds, the majority of which were used as
stables and for hay and tack storage. Woodcroft Farm farmhouse is located immediately to the south
of the farmyard, with gardens extending 15 m to the north of the house and 20 m to the west. A water
well was localed about 2 m to the north of the house. A small (~1000 litre) disused fuel storage tank
(observed to be empty) was located approximately 20 m to the west of the house. A number of
outbuildings are located around the house, and are seemingly used as garages/storage. The stables
and outbuildings were observed to be of stone blockwork or metal cladding construction with either
metal or possible asbestos cement sheet roofs. A yard used for dismantling and repair of cars and
other vehicles is located immediately adjacent to a second yard used to store racing cars is located
about 20 m northwest of the farmyard.

Further details of the history and present layout of the site are given in the desk study report
(PBA, 2010). The layout of the site is shown on a Site Layout Plan presented as Figure 2.

bt Published Geology

The 1:50 000 scale geological map of the area (BGS, 1998) indicates the solid geology in the vicinity
of the site comprises the Lambeth Group (formerly the Woolwich and Reading Beds), which is
described as mottled locally sandy clay and overlying the Upper Cretaceous Chalk at depth. The solid
geology is shown to overlain by Head Deposits along a small valley located in the central-western part
of the site. According to the geological map the Head Deposits comprise sandy silty clay, locally
gravelly, chalk and fiint. It is possible that due to the topography at the site, Head Deposits derived
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from reworking of the Lambeth Group and the Chalk by natural processes may be present in other
parts of the site.

The 1:10 000 scale geological map of the area (BGS, 1980) confirms the geology presented on the
1:50 000 scale map. The map also identifies four sinkholes labelled as ‘Solution Hollows' located
within the western half of the site. A number of other sinkholes are marked beyond the northern and
western site boundaries.

2.3 Historical Borehole Records

The British Geological Survey archives contain records of a number of borehole and water wells
previously completed in the vicinity of the site. Copies of a number of borghole and well records have
been obtained from the archives, these comprise;

a) The record of six boreholes sunk approximately 100 m southeast of the site (BGS, 1975).

b} The record of a water well SUG1SE114 sunk on site, approximately 2 m north of the farmhouse
(BGS, 1966).

The borehole records indicate that the geology 100 m to the southeast of the site comprise the
Lambeth Group underlain by Chalk. A summary of the ground conditions in the hisloric borehole
records is presented in the table below.

Strata ' Depth (m) 'Description
Lambeth Group | 1.8-10.5 Multicoloured clay locally sandy with some flint gravel
_ | | pockets and/or thin layers (<0.8 m thick) of sand.
Chalk = 11.0 {base not proven) Recoverad as gravel fragments with remoulded matrix and

flint nodules. Locally a layer {<1.0 m thick) of hard chalk was
encountered at the top.

Groundwater within the Lambeth Group was recorded at a number of boreholes locations between 0.2
and 5.1 m below ground level. This groundwater body is considered to be perched.

The water level in the historic well records indicates that the water level in 1968 within the Chalk varies
between 27 m and 42 m depth, typically being around 34 m below ground level.

Copies of these records have been are reproduced in Appendix 1 and the location of the well is
shown on the Site Layout Plan, Figure 2.

2.4 Geological Hazards

The geological hazards presented in the Envirocheck Report (LIG, 2010) which have been assembled
from data provided by the British Geological Survey and the National Geoscience Information Service.

The potential risks from the majority of geclogical hazards at the site are negligible or very low with the
exception of ground dissolution stability hazards and hazards arising from shrinking or swelling clays
which are both classed as Moderate risk. The risk for ground subsidence over karstic weathering
hazards is estimated by PBA as High (PBA, 2010).

Ground subsidence over karslic weathering formed by dissolution of chalk is a consequence of a
continuing natural process. The surface depressions created are generally referred to as sinkholes.
Across the Chalk outcrop sinkholes are associated with the presence of cover deposits, especially
those of Tertiary age, such as the Lambeth Group (Edmonds, 2008), and also where Pleistocene
Head Deposits are present. A schematic diagram illustrating the proposed development of natural
cavities in Chalk is given in Figure 8.
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Four subsidence features are located within the fields and farmyard to the north of the farmhouse.
These features are likely to be associated with karstic weathering of the Chalk. One of the features is
located in Field 3 where ground level is about 2 to 3 m lower than that of the surrounding land. This
feature is surrounded by mature trees. A second depression feature is located in the centre of Field 4
where the ground is about 1 m below the surrounding land. This feature is surrounded by mature
trees. The third feature is located in the north part of Field 4 and here the feature is about 2 to 3 m
lower than the surrounding ground. The fourth is located within the farmyard to the east of the stables.
This feature is shown in the topographical survey as a pond; at the time of the investigation the feature
was dry. This feature is about 2 m lower than the surrounding ground. A ditch connected to the
feature is located at the southeast end and a pipe possibly used to discharge storm water into the
feature is located within the western end. A small retaining structure along the westem face of the
feature was noted to show signs of distress.

It is likely that the chalk pit located in Field 1 that was backfilled with waste in 1970s is a man made
feature rather than a sinkhole due to its large size and geometry. However, there may have been a
smaller sinkhole at this location that provided easy access to the Chalk bedrock for quarrying and at
this stage the presence of a sinkhole at this location cannot be ruled out completely.

A search of the PBA Natural Cavities Database indicated that there are five recorded natural cavity
features within or adjacent to the site area, This information strongly suggests that the underlying
ground is particularly susceptible to karstic weathering in this area, and as such the hazard arising
from this type of ground stability feature is likely to be High. In addition, to these records, there are
over twenty further potential cavity recorded within 250 metres radius of the site boundaries (PBA,
2010).

2.5 Hydrogeology

The published groundwater vulnerability map of the area (NRA, 1995) indicates the Head Deposits are
classified as a 'Secondary (undifferentiated) aquifer. A “Secondary (undifferentiated)’ aquifer has
been assigned in cases where the stratum in question has previously been designated as both minor
and nor-aquifer in different locations due to the variable characteristics of the rock type.

The Lambeth Group is classified as a ‘Secondary A' aquifer. These strata are capable of supporting
water supplies at a local rather than regional scale, and in some cases forming an important source of
base flow to rivers. These are generally aquifers formerly classified as minor aquifers.

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

Groundwater vulnerability mapping (MRA, 1895) shows that the soils on the majority of the site are
have low leaching potential, where as the soils at the northwest corner of the site are shown to have
Intermediate Leaching Potential (1) (NRA, 1995). Intermediate leaching potential soils have some
ability to attenuate diffuse source pollutants and in which non-absorbed diffuse source pollutants and
liquid discharges have the potential to move rapidly to underlying strata or to shallow groundwater.

The EA has defined Source Protection Zones (SPZs) for valuable water resources such as wells,
boreholes and springs used for public drinking water supply. According to the EA website (2011) the
entire site is located within an Inner Source Protection Zone (Zone 1), SPZ1 is defined as the 50 day
travel time from any point below the water table to the source.

According to the Envirocheck Report (LIG, 2010) there are two recorded groundwater abstractions
located within a 2 km radius of the site from the Chalk. The closest abstraction license is registered to
Portsmouth Water Ltd located approximately 1.1 km to the north of the site and is used for potable
water supply. It is understood that the Inner SPZ (Zone 1) that underlies the site is in-place to
safeguard this abstraction borehole.
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The groundwater information available (see Section 2.3) suggesis it is plausible there are two
groundwater bodies beneath the site; one a perched water table within the Lambeth Group at around
5 m below ground level, with the main regional water table being within the Upper Chalk at around
30 m below ground level.

The 1:100 000 scale hydrogeological map of the area (BGS, 1974) indicates that the groundwater
levels in the Chalk during October 1973 were at about 30 m below existing ground level. The
groundwater is shown to flow to the south and southeast.

2.6 Hydrology

The closest surface water feature to the site an un-named drain located approximately 550 m to the
southeast of the site, an un-named pond is located approximately 600 m to the north of the site
boundary.

At the time of the investigation, no on-site surface water features were observed including the pond as
labelled in the topographical survey and the ditch.

According to the Envirocheck Report (LIG, 2010), there are no licensed surface water abstractions
within a 2 km radius of the site boundary.
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3 Ground Investigations

3.1 Aim of the Investigation

The aim of the investigation was to confirm the findings of the previous study and provide additional
detailed information on the ground conditions within the area of site such that informed decisions on
the proposed development of the site can be made. The principal aims of the investigations were to
determine:

= The geotechnical characteristics of the ground to provide information for the design of foundations
and other engineering works.

= The nature and extent of potential sinkholes present on the site lo assess the potential impacls on
ground stability.

= The potential contamination of the ground and groundwater to assess the potential impact of any
such contaminants on the proposed development, with particular focus on the nature and extent of
the infilled pit and the vehicle dismantling area.

= The hydrogeological characteristics of the ground to assess the potential for migration of potential
contaminants in the area.

= The nature and extent of ground gases present on the site to assess the potential impact of any
such gases on the proposed development.

The ground investigation works carried out are summarised in the following sections. The description
of the fieldworks, borehole records, trial pit records, dynamic probing records and geotechnical
laboratory testing results are presented in a separate report prepared by Risk Management Limited
(RML, 2011) and which should be read in conjunction with this report. The window sampling borehole
records, gecenvironmental testing and monitoring records are presented within Appendices 2, 3 and
4 of this report respectively.

3.2 Fieldwork

The fieldwork for the investigation was carried in accordance with BS5930 (2010). The work was
carried out between 22 and 30 August 2011 and comprised the following:

®=  The sinking of 4 boreholes, designated BH 01 to 04 to provide information on the ground
conditions;

=  The sinking of 11 window sampling boreholes, designated WS01 to WS11;

=  The installation of monitoring wells in selected boreholes to allow monitoring of ground gas
concentrations, flows and groundwater levels,

=  The sinking of 10 dynamic probing holes, designated P1 to P1; and
= The excavation of 15 trial pits, designated TP 01 to 04, 8to 11, 13, 14, 17 to 22.

The boreholes were sunk using light cable percussion technigues to between 5.0 and 15.0 m below
existing ground level to provide information on ground conditions and to recover samples of the
materials encountered for visual examination and laboratory testing. All open derive samples were
taken with a thin walled drive sampling system in order to obtain a Class 1 sample of the cohesive
soils present for laboratory strength tests in accordance with the requirements of BS EN IS0 22475-1
(2006).
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The window sampling boreholes were sunk using a hand held window sampler to between
2.5 and 8.0 m below existing ground level to provide information on the ground conditions and to
recover samples of the materials encountered for visual examination and laboratory testing.

On completion a shallow groundwater and ground gas monitoring well was constructed in each of the
boreholes and in selected window sampling boreholes. The monitoring wells were constructed with 50
mm diameter in the boreholes and 19 mm in the window sampling boreholes. Well casing and well
screen were installed to between 1.0 and 7.0 m below existing ground level to allow monitoring of
groundwater levels and ground gas concentrations in the near-surface soils.

The dynamic probes were sunk using a dynamic probing heavy (DPH) rig to between 2.9 and 10.0 m
below existing ground levels to provide information on the ground strength profile within the sinkholes.

The trial pits were excavated using a wheeled excavator with 180 degrees backhoe to depths between
2.0 and 4.0 m below existing ground level to provide information on the near surface soils.

The location of each exploratory posilion was established by RML using a taped distance from known
features shown on the site plan. The exploratory hole coordinates were determined by RML by using
a taped distance from known features shown on the site plan. The elevation of the exploratory holes
was estimated by PBA using the existing topographic survey. The approximate locations of the
exploratory positions are shown on Figure 2.

3.3 Laboratory Testing

On completion of the fieldwork, a programme of laboratory soils testing was carried out to verify the
visual identification and classification, and to determine the physical properties of selected samples of
the materials encountered. Samples of soil for laboratory testing were taken from the exploratory
holes and selected to be representative of the materials encountered.

In addition, a programme of laboratory chemical tests was carried out on samples of soil to determine
the concentrations of a number of potential contaminant.

3.4 Monitoring

Each of the monitoring weils installed in the boreholes as part of the investigation have been
monitored to determine the water level and the concentrations of methane, carbon dioxide and oxygen
together with gas flow rates and atmospheric pressure. Four monitoring rounds on a weekly basis
were carried out between 8 and 28 September 2011,

3.5 Limitations

The locations of the exploratory holes have been selecled to provide informaltion on the geotechnical
and gecenvironmental conditions on the site and thus to provide information for the design of the
foundations and below ground elements of the proposed development and to enable a qualitative
assessment to be made of the hazards posed by the existing site conditions to the environment.

Borehole BHO1 was scheduled to be drilled to a minimum of 20.0 m below ground level. The borehole
was terminated at 5.0 m due to a hard band of chalk immediately below the Lambeth Group Deposits.
An additional borehole (BHO4) was scheduled to 20.0 m depth, however, due to hard chalk band this
borehole terminated at 7.3 m depth.

it should be noted that there may be conditions pertaining to the site which were not disclosed by the
investigation and which therefore could not be taken into account in the interpretation of the factual
data to determine the ground conditions on the site and the assessment of the gecenvironmental and
geotechnical conditions on the site presented in the following Sections 4.0 to 7.0 of this report.
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4 Ground Conditions

4.1 introduction

The ground conditions, as revealed by the historical borehole records and ground investigation, are in
partial agreement with the published geological information and known history of the site. The Head
Deposits appear more extensive and thicker in the central and southwest parts of the site than
anticipated based on the geological map. In many places the Head Deposits directly overlie the Chalk,
while the Lambeth Group is absent. It is likely that periglacial weathering has resulted in removal of the
Lambeth Group deposits along the valley feature footprint and resulted in the accumulation of the
Head Deposits. Made Ground was locally encountered overlying the natural soils in the infilled pit and
within the farmyard.

Details of the soils encountered are given in the following sections and are illustrated on Schematic
Geological Sections included as Figure 3 of this report. The line of the sections is shown on the Site
Layout Plan, Figure 2. The details of the strata encountered have been determined from the findings
of the investligation.

Based on the ground conditions encountered and the historic and current land use the site can be
divided into four main Areas (Areas Ato D).

= Area A — Head Deposits underlain by Chalic.
=  Area B - Lambeth Group underlain by Chalk and locally overlain by Head Deposits,
=  Area C - Infilled Pit comprising Made Ground underain by Chalk and locally by Head Deposits.

=  Area D - Dismantling and repair car yard comprising a veneer of Made Ground underiain by Head
Deposits and Lambeth Group over Chalk,

The four main areas are marked in Figure 7. The boundaries shown on the figure for each area are
approximate and conjectural.

Where dernved values of paramelers or characteristic values are suggested in the discussion on
ground conditions and geotechnical parameters are given below, reference should be made to the
terminology and definitions given in BS EN 1997-1 (2004) and BS EN 1997-2 (2007), as appropriate.
The characteristic values of the geotechnical parameters suggested in this report are appropriate for
the limit state or limit states likely to be used for the geotechnical design, based on the information
available on the structures proposed at the time of writing this report. The actual characteristic values
of geotechnical properties for use in design should be determined by the Geotechnical Designer after
a further review and taking into consideration the limit states and design methods being used. The
process by which final design values are selected should be documented by the Geotechnical
Designer in his Geotechnical Design Report. Further guidance on selection of design parameters is
given in BS EN 1997-1 (2004) Section 2.4.

4.2 Sinkholes and Sinkhole Infill

Ground subsidence over karstic weathering formed by dissolution of chalk is a consequence of a
continuing natural process. The surface depressions created are generally referred to as sinkholes.
There are four potential sinkholes thal caused by solution features within the Chalk present at the site.
For ease of reference from this point in the report the sinkholes at the site are referred to as Sinkhole 1
to Sinkhole 4. The sinkholes are shown and labelled accordingly in Figure 2.

Elsewhere on site the geological setting is typically favourable solution feature development and the
presence of loose compressible solution feature infill even though there might not be an actual
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sinkhole depression at the surface. Such conditions are present in Borehole BHOZ where solution
feature infill is present within the Chalk between 3.15 and 4.30 m depth. The infill materials comprised
silty sand with occasional fragments of chalk. The SPT N values for this borehole ranged from 1 to 13
between ground level and about 10 m depth with values of 1 and 3 within the solution feature infill,
these correspond to a very loose relative density insitu. From 10 m depth the SPT N values increased
to between 21 and over 50 blows. The profiled of Borehole BHZ2 illustrates the combined effects of
periglacial and dissolution weathering to a depth of 10 m below existing ground level. While a sinkhole
does not appear at this location, the ground conditions illustrated by this borehole do indicate
favourable conditions for sinkhole development.

Sinkholes 1 and 2

It is likely that Sinkhole 1 and Sinkhole 2 are associated with sinkhole development within the Head
Deposits in a paleo-valley feature, It is likely that periglacial weathering (including the release of cold
meltwater from frozen ground conditions) has removed the Lambeth Group and interacted with the
former karst zone beneath the former Lambeth Group/Chalk interface and underlying subvertical joints
in the Chalk to form sinkholes within the irreqular Head Deposits/Chalk interface, Deeply penetrating
weathering of the Chalk is apparent to at least 10m depth as recorded in BHOZ.

The dynamic probe blow count in Sinkholes 1 and 2 exhibit very weak deeply penetrating profiles. In
Sinkhole 1 the sinkhole infil’/Chalk interface is irregular and is between 2.5 and 3.5 m below ground
level. In Sinkhole 2, the sinkhele infil/Chalk interface is irregular and is between 4.5 and 7.5 m below
ground level. The sinkhole infill is of variable strength and the blow count in the Chalk is indicative of
structureless and weak chalk. The sinkhole infill within Sinkholes 1 and 2 comprises of clay with
variable proportions of sand and gravel with occasional cobbles. Occasional beds and pockets of sand
are also present with changing proportions of clay and gravel and rare cobbles. The gravel and
cobbles fractions comprised flint and chalk.

There is no specific evidence of an underlying large scale solution pipe and therefore it is more likely
that the hollows have developed as a sinkhole centred over solution widened and infilled subvertical
joints that extend to depth in the Chalk and may radially inter-link with other solution cavities
associated with bedding planes in the Chalk. Such cavities may be both infilled with low strength
sands/clays/gravels or even maybe open and air-filled.

Sinkhole 3

The ground profile in Sinkhole 3 contained Lambeth Group at the surface. Here the sinkhole is likely
have developed over a weathering feature associated with a karst horizon in the Chalk that has
migrated up to the surface through the Lambeth Group.

Sinkhole 4

At the time of the investigation the possible sinkhole |abelled as Sinkhole 4 in the former pond could
not be investigated due to limited access.

4.3 Made Ground

4.31 Area C — Former Landfill

Made Ground was encountered at all the locations investigated at the infilled pit where landfill
materials were placed during the 1970s. The Made Ground (Landfill) was found to be variable in
composition and comprised brown grey and black clay with variable proportions of sand and gravel.
Locally layers of sandy gravel with some clay were found. The gravel size fraction was typically
composed of flint, chalk, brick, concrete, and other rare man-made materials such as metal, glass and
plastic. Some timber and organic matter were encountered within the Made Ground. Some of the clay
materials within the landfill were noted to have organic odour. The Made Ground within the infilled pit
locally contained fragments of concrete and brick sections up to 1.2 m long and 0.2 m thick. The Made
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Ground was encountered to between 0.6 m {TP04) to a maximum depth of 5.8 m below ground level
(WS02) in the infilled pit.

Visual examination of the clay fraction within the Made Ground indicates the clay is wvariable in
consistency ranging from soft to stiff.

in general, olfactory and visual signs of anthropogenic contamination were not noted in the Made
Ground (Landfill). The exception includes a fragment of cement bound tile suspected to contain
asbestos that was detected in TP02 within the infilled pit.

4.3.2 Area D — Vehicle Dismantling

Made Ground was encountered at both locations investigated at the dismantling and repair yard. The
Made Ground was found to be variable in composition and comprised brown and black clayey gravel
and brown sandy gravelly clay. The gravel size fractions were typically composed of flinf, brick, and
concrete. A layer about 0.1 m thick of off white chalk fragments was encountered at the base of the
Made Ground in WS03. The Made Ground was between 0.5 and 0.6 m thick.

The surface at the dismantling and repair yard that was noted to be stained by oils and possibly other
hydrocarbons. Slight hydrocarbon odour and grey staining was noted within the Made Ground in
WS03.

4.4 Head Deposits

The Head Deposits typically comprise brown, orange and yellow clay with variable proportions of silt,
sand and gravel. Locally pockets of sand and/or gravel were present with some clay. The gravel
fraction was found to be angular to rounded and composed of flint and chalk.

Where present, the Head Deposits were encountered from the ground level to between 1.2 and 4.2 m
depth, predominately on the part of the site shown as Area A on Figure 7.

It should be noted that the base of the Head Deposits, when underlain by the Lambeth Group, could
not be identified positively as the materials comprised reworked natural deposits similar to and derived
from the Lambeth Group materials. As such, the depths to the base of the Head Deposits given above
should be used with caution,

Classification Results of classificalion tesling are presented on a Casagrande Charl on Figure 5.
The results indicate the clay is generally of variable plasticity with measured values of liguid and
plastic limit between 25 % and 104%, and 13 % and 27%, respectively, which correspond to plasticity
indices between 12 % (low plasticity) and 80 % (extremely high plasticity). Measured values of
moisture content are between 11 % and 44 %.

Results of particle size distribution analyses for the Head Deposits indicate the fines content (<63 pm)
is between 32 % and 84 % by weight. The samples tested were found to contain sand fraction
between 10 % and 25 % and gravel size fraction between 6 % and 44 %. The laboratory results
indicate that the Head Deposits tested are cohesive (clay or silt) with variable proportions of sand and
gravel fractions.

Compaction Results of moisture content and dry density relationship determined by 2.5 kg rammer
laboratory compaction test were carried out on two samples. The results for the tests have optimum
moisture content are 10 % and 18 % with comesponding maximum dry density of
2.01 and 1.68 Mg/m”.

CBR Value of the California Bearing Ratio as determined by a single sample tested on remoulded

soaked sample as determined by laboratory for the Head Deposits is about 3%. From empirical
correlation using an average plasticity index value of 50, for average construction conditions and high
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or low water table a CER a value of 2.0% (thin pavement) or 2.5% (thick pavement) is recommended
for pavement design (TRRL, 1984).

Undrained Shear Strength Visual examination of the material indicates the clay is typically soft and
firm in consistency. Measured values of undrained shear strength, as determined by hand shear vane
are variable in the range of 30 to 100 kPa of which the higher values were recorded where sand
particles were abundantly present.

Measured values of undrained shear strength, as determined by laboratory triaxial testing of 100 mm
diameter specimens taken by thin walled driven sampling, are presented as a plot against depth on
Figure 6. The measured values for two samples are 19 and 73 kPa.

Derived values of undrained shear strength determined using the empirical correlation with SPT N
values (Stroud, 1989) are also presented on Figure 6. The derived values were determined from the
correlation with measured SPT N values using a factor N, of 4.5 for average plasticity index value of
50 range from 18 to 68 kPa and, have no apparent correlation between strength and increasing depth.

4.5 Lambeth Group

The Lambeth Group was encountered in the exploratory holes located at the southern and eastern
parts of the site at the surface or below a veneer of Head Deposits.

The Lambeth Group was found to comprise multicoloured clay with some silt and sand partings and
locally lenses of silt and sand. The clay locally also contained red and black round and subrounded
flint gravel.

Where encountered, the Lambeth Group was between 0.7 and 12.4 m in thickness and the base was
encountered to between 2.4 and 12.7 m below ground level.

Classification Results of classification tesling are presented on a Casagrande Charl on Figure 5.
The results indicate the Lambeth Group clays are generally of variable plasticity with measured values
of liquid and plastic limit between 43 % and 108%, and 15 % and 24%, respectively which correspond
to plasticity index between 34 % (intermediate plasticity}) and 84 % (extremely high plasticity).
Measured values of moisture content are between 19 % and 43 %.

Results of particle size distribution analyses for the Lambeth Group indicate the fines content (<63 pm)
is between 87 % and 98 % by weight. The samples tested were found to contain a sand fraction
between 2 % and 13 %.

Compaction Results of moisture content and dry density relationship determined by 2.5 kg rammer
laboratory compaction test on two samples indicate that the optimum moisture content is 17 and 27 %
with corresponding maximum dry density of 1.77 and 1.41 Mg/m”.

CEBR Value of the California Bearing Ratio as determined by a single sample tested on remouided
soaked sample as determined by laboratory for the Lambeth Group is about 5 %. From empirical
correlation using average plasticity index value of 52, for average construction conditions and high or
low water table a CBR value of 2% (thin pavement) or 2.5% (thick pavement) is recommended for
pavement design (TREL, 1984).

Undrained Shear Strength Visual examination indicates that the consistency of the clay is typically
firm to stiff and very stiff with depth. Locally the clay was observed 1o be soft to firm al the near
surface. Measured values of undrained shear strength, as determined by hand shear vane are
typically in the range of 30 to 100 kPa with a general trend of increasing strength with increasing
depth.
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Measured values of undrained shear strength, as determined by laboratory triaxial testing of 100 mm
diameter specimens taken by a thin walled sampling, are presented as a plot against reduced level on
Figure 6. The measured values are in the range of 96 to 275 kPa.

Derived values of undraingd shear strenglh determined using the empirical correlation with SPT N
values (Stroud, 1988) are also presented on Figure 6. The derived values delermined from the
correlation with measured SPT N values using a factor N. of 4.5 for average plasticity value of 52 and
give a range from 54 kPa at 3.2 m depth to 113 kPa at 11.2 m depth indicating a general trend of
increasing strength with increasing depth.

4.6 Upper Chalk

The Upper Chalk was encountered at a number locations across the site. The Chalk was generally
white with occasional black specks and orange staining and was recovered as gravelly sandy chalk silt
and silty chalk gravel and cobbles. Locally the Chalk contained seams <5 mm thick of soft brown clay.
Visual examination of the chalk fragments recovered was variable between extremely weak to strong.

In borehole BHZ, the Chalk appeared to be impacted by weathering to about 10 m below ground level.
A sand infill was encountered between 3.15 m and 4.30 m depth within the Chalk. This is likely to be
an infilled solution cavity.

Values of penetration resistance determined by standard penetration testing are presented as a plot
against reduced level on Figure 4. The measured values were variable between different locations on
site. In Borehole 02, the SPT N values ranged from 3 to 13 between ground level and about 10 m
depth, from 10 m depth the SPT N values increased to between 21 and over 50 blows. The low blow
count up to 10 m depth is likely to represent karstic weathering profile. The high blow count (=50) is
likely to represent a large nodule or a band of flint. The SPT N value within the chalk that was
encountered below the Lambeth Group in the other boreholes (Boreholes 01, 03 and 04) was over 50.
The high blow count is likely to represent a band of hard chalk not impacted by deep weathering which
occurs immediately below the Lambeth Group deposits in this area, as recorded also in a number of
historic borehole records.

The base of the Upper Chalk was not proven in any of the exploratory holes during the investigation
and the chalk was penetrated during the investigation to a maximum thickness of about 10.7 m
corresponding to a depth of 15.0 m and reduced level of about 45.8 m OD.

4.7 Groundwater

During the fieldwork, groundwater eniries were not detected at any of the exploratory holes across the
site.

The water level in the historic well records indicates that the water level in 1968 within the Chalk varies
between 27m and 42m OD, typically being about 34 m below ground level, which is equivalent to
about 31 m OD. The water levels in the well were measured during and after the fieldworks and were
between 30.1 and 30.2 m below ground level, corresponding to reduced level of about between
29.9 and 29.8 m OD.

On completion of the fieldwork for the investigation, all the maonitoring holes were dry with the
exception of Borehole BHO3 where groundwater levels were recorded between about 4.1 and 6.5 m
below ground level, corresponding to reduced levels between about 654 and 67.0 m OD. These
groundwater levels are considered to be representative of perched groundwater body within the
Lambeth Group.
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5 Geoenvironmental Conditions

This section of the report discusses the concentrations of potential contaminants and ground gases
measured as part of the ground investigation.

5.1 Contamination

5.1.1 Chemical Analysis

Chemical analyses for a range of contaminants including metals, inorganic and organic contaminants
that may exist within the site due to its historic and current land use were carried out on a total of
26 samples of soil selected from the Made Ground the natural soils. Chemical analysis was also
carried out on 3 soil samples to determine the potential presence of pesticides and herbicides due to
the potential use of these chemicals in a working farm. In addition, four soil samples were sent for
asbestos screen to establish the potential presence of asbestos within the Made Ground in the infilled

pit.

Three soil samples were tested for eluate testing to assess the potential for contaminants to leach out
of the soil and impact groundwater. The laboratory terminated the test for one of the samples
submitted, due to health and safety procedures because asbestos was detected in the sample tested.

A copy of the testing certificates is reproduced in Appendix 3. The results of the soil analyses carried
out is summarised on Table 1 presented after the text of the report.

Given the potential vanability of the Made Ground it is possible that localised and unidentified
contamination is present on the site.

2. 1.2 Contamination Assessment Regime

Soils For initial screening, the results of the geochemical testing on the scils samples have been
compared to CLEA SGVs for residential with plant uptake end-use (EA, 2009) as appropriate for the
proposed use of the site. Where a CLEA SGV is not available the concentrations were compared
against the Land Quality Management Lid (LQM) Generic Assessment Criteria (GACs) for a
residential with plant uptake end-use (CIEH, 2009). Full details of the assessment criteria are given in
Appendix 5.

5.1.3 Soil Eluate Quality

There are no published soil assessment criteria for protection of Controlled Waters. As such, the
results of the geochemical testing on soil eluate samples were compared to Environmental Quality
Standards for fresh waters (EA, 2004) and where not available to the more stringent UK Drinking
Water Standards (DETR, 2000).

51.4 Assessment of Soil Contamination to Impact Human Health

For the samples analysed, the measured concentrations of potential contaminants, as summarised on
Table 1, are typically below the assessment values appropriate for a land use as residential with plant
uptake or a comparable land use.

The exceptions include slightly elevated concentrations of metals (vanadium and zinc), and two
samples with elevated concentrations of polycyclic aromatic hydrocarbons (PAH) which were detected
in the Made Ground in the infilled pit and in the vehicle dismantling and repair yard.

Vanadium - A total of thirteen soil samples were tested for vanadium, five from the natural soils and
eight from the Made Ground. The measured concentrations of vanadium in the natural soil were
between 48.2 and 77.3 mg/kg and in the Made Ground between 30.8 and 94.8 mg/kg. The screening
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assessment criterion for residential end use for vanadium is 75 mg/kg. Of the two concentrations
above the assessment criterion one was recorded in natural soil (BH01 at 0.3 to 0.8 m depth) and one
in the Made Ground (WS01 between 0.5 and 1.0 m depth). The sample in the natural soil recorded a
slightly elevated concentration (77 mg/kg) and is considered to be a background concentration, as
such, vanadium in the natural soil is not taken forward as a potential hazard. The elevated vanadium
concentration in the Made Ground statistically is considered to be an outlier of the vanadium
population, as such, this is considered to be a 'hot spot’ and is carried forward as a polential hazard in
Area C.

Zine - The sample with elevated concentration of the zinc (6120 mgkg) was sampled in the
dismantling and repair yard (WS06 between 0.1 and 0.5 m depth). It is expected that the elevated
concentrations of zinc is associated with the man-made materials noted within the Made Ground. As
such, the potential for heavy metal to be present in the Made Ground is taken forward as a potential
hazard in Area D.

Asbestos - The laboratory identified material containing white asbestos (Chrysotile), in the cement
bound tile sample in TPO2. In addition, asbestos fibres were identified in a single sample for the soils
sent for asbestos screen in TPO1. As such, asbestos in Area C is carried forward as a potential
hazard.

PAH - Two samples with slightly elevated speciated polycyclic aromatic hydrocarbons (PAH) were
detected in the Made Ground. Benzon{a)pyrene was detected at slightly elevated concentration within
the Made Ground at the vehicle dismantling and repair yard (WS03 between 0.1 and 0.4 m depth) and
indeno(123)pyrene and benzo(ghijperlyne were detected at slightly elevated concentrations within the
Made Ground in the infilled pit (TP02 at 2.0 m depth). As such, PAH is taken forward as a potential
hazard in Areas C and D.

5.1.5 Assessment of Soil Eluate Quality

For the samples analysed, the measured concentrations of potential soil eluate contaminants, as
summarised on Table 2, are within the Environmental Quality Standards none of the tested samples
exceeded the relevant assessment criterion. In addition, all the soil eluate samples were within the
drinking water standards.

5.2 Aggressiveness of the Ground

5.2.1 Design of Buried Concrete

The measured pH values and concenlrations of waler soluble sulphate are summarised on the
following table.

Strata ; pH Value ~ Water Soluble

; Eulp_hati.[qﬂ}.
| Made Ground 76-85 0.003 - 0.202
|Head Deposits |  72-78 | 0.011-0.018
|Lambeth Group | 62-79 0.005 - 0.038
Chalk | a1-82 | o0022-0.033

Based on the results and the procedures outlined in BRE Special Digest 1, 3™ Edition, (BRE, 2005)
and assuming static groundwater conditions, the Design Sulphate and Aggressive Chemical
Environment for Concrete (ACEC) Classes for the site are DS-1 and AC-1s respectively.
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5.2.2 Design of Water Supply Pipes

The concentrations of potential contaminants measured as part of the ground investigations indicate
polential contaminants are locally present in Areas C and D al concentrations above background
concentrations. Adopting a precautionary approach, it is possible that contamination of the water
supply may occur and hence suitable precautions may need fo be made in the design and
construction of the water supply pipes.

Under the Water Supply (Water Fittings) Regulations (DETR, 1998), the Water Supplier has a
statutory duty to ensure that the design and material selection for water supply pipes are suitable and
their advice and recommendations should be sought with regard to the water supply pipes for the
proposed development. It should be noted that the Water Supplier may require additional testing to be
carried out.

53 Ground Gases

The concentrations of methane, carbon dioxide and oxygen have been measured on four occasions
the gas monitoring wells installed in the boreholes sunk as part of the ground investigation. The
measured gas concentrations and steady gas flows are presented in the report in Appendix 4 and are
summarised on the following table.

Gas 1 Concentration
~ AreasCandD Areas A and B
Methane (%viv) 0.0 —42.5 | ND
| Carbon Dioxide 38-17.0 0.8-54
{ Yawiv)
|Oxygen (%vh) | 0.0-76 6.9-21.0
' Gas Flow (I/hr) 0.0-0.3 0.0-0.1

MD denotes below .ﬁ'l_e_in strumental detection limit

Methane was not recorded and carbon dioxide concentrations were typically bellow 5% in Areas
Aand B. The measured concentrations of ground gases indicate elevated concentrations of carbon
dioxide and methane in Areas C and D.

Using the procedure for classifying gassing sites proposed by BS 8485 (2007), Areas A and B would
be classified as Charact eristic Situation 1 assuming the measured concentrations of ground gases are
representative of the long term equilibrium values. This Situation is representative of ground with a
very low potential for gas generation. For Characteristic Situation 1, BS 8485 (2007) advises that gas
protection measures are not required.

For Areas C and D the gas data would be classified as Characteristic Situation 3. This situation is
characteristic of a site with old landfill or inert waste which produces some methane and/or carbon
dioxide gases, however, these are Ilimited in concentrations and/or flows.
For Characteristic Situation 3, BS B485 (2007) advises that gas protection measures are required
(see Section 6.6.1).
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6 Tier 2 Geoenvironmental Risk Assessment

6.1 introduction

A Tier 1 Preliminary Risk Assessment was carried out as part of the Phase 1 Ground Condition Report
(PBA, 2010). The Tier 1 included a conceptual site model (CSM). The C5M describes the types and
locations of potential contamination sources, the identification of potential receptors and the
identification of potential transport/migration pathways. In addition, a preliminary risk assessment was
carried out based on the known historical and current land use at the time. The CSM and the risk
assessment can now be updated based on the findings of the ground investigation for the site.

6.2 Hazard Identification

The methodology and criteria used to assess risk adopted by PBA as used within this document is
defined within Appendix 6.

The risk assessment updates of the Conceptual Site Model and describes the types and locations of
identified possible contamination sources. The identification of potential receptors and potential
pathways has also been undertaken. For a pollutant linkage to be identified all three elements (i.e. a
source, pathway and receptor) must be present.

As confirmed by the ground investigation there are no pollutant sources in Areas A and B and
therefore plausible pollutant linkages are not present. As such, there is no identified risk with regards
to contamination in these areas. This section assesses the risk associated with contamination only
within Areas C and D where a limited and localised contamination hazard has been identified by the
ground investigation.

6.2.1 Hazards with the Potential to Impact Human Health

In summary the results of the ground investigations have been assessed using generic criteria and the
potential for contaminants to be present on this site as a whole is classed as Very Low.

However, the Made Ground associated with the infilled pit and the dismantling and repair yard has
been identified as a localised potential hazard in Areas C and D for a residential with plant uptake
end use.

The following parameters were taken forward as a potential hazard in the Made Ground:-

= PAH in the Made Ground (Areas C and D);

= Heavy metals in the Made Ground (Zinc in Area D and Vanadium in Area C);

= Aspbestos in the Made Ground (Area C); and

= Soil Gas in the Made Ground (Area C and D).

6.2.2 Hazards with the Potential Impact to Controlled Waters

The eluate samples indicated that potential contaminants present within the soil are not likely to leach
out and impact controlled waters. Hence the risks to groundwater are considered to be negligible and
not taken forward.

6.3 Hazard Assessment

Localised sources of contamination {(PAH, heavy metals, asbestos and soil gas) have been indentified
assoclated with the infilled pit (Area C) and with the dismantling and repair yard (Area D) and the
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pollutant linkages for these areas are presented in a tabular format in Table 3 presented after the text
of this report.

6.4 Risk Estimation

Risk estimation involves predicting the likely consequence (what degree of harm might result) and the
probability that the consequences will arise (how likely the outcome is). A table summarising the
estimated risks for the identified pollutant linkages in Areas C and D is presented in Table 3.

Based on the information available, there are a number of plausible pollutant linkages, the estimated
risks for residential with plant uptake use have been classed as follows:

= Human Health {On-site Current) — Low

=  Human Health (On-site Future) - Moderate/Low

®  Human Health (Off site) — Moderate/Low

= Human Health (On-site construction) — Moderate/Low
= Buildings (On-site future) — Low and Moderate/Low

» Property (horses current) - Low

6.5 Risk Evaluation

Plausible pollutant linkages are determined using professional judgement. If a linkage is considered
possible, it is considered that this represents a potentially 'unacceptable risk’ and therefore requires
further consideration. This may be through remediation or mitigation or through further tiers of
investigation and assessment.

Plausible pollutant linkages have been identified for human health, buildings and property. In this
instance plausible pollutant linkages have been identified for the PAH, heavy metals, asbestos and
ground gas within the Made Ground in Areas C and D. The risk associated with any one linkage is at
worse assessed as Moderate/Low, using the methodology described in Appendix 6.

It is likely that all the linkages can be addressed through mitigation and/or remedial measures. The
principles of any remediation are to design a practical scheme which will reduce the risks associated
with the ground conditions. In particular measures should be taken to mitigate against potential effects
on the proposed redevelopment, site users and construction workers. The remediation works should
be designed to achieve an appropriate balance between economics, sustainability and a reduction in
the level of risk as it currently exists,

6.6 Conclusions

The resulls of this Tier 2 Geoenvironmental Risk Assessment confirm that the site soils are unlikely to
be impacted by contamination with the exception of localised relatively low concentrations of
contamination within the Areas C and D. The majority of the site is considered to have Very Low
potential for ground contamination to be present.

For Areas C and D where contamination has been identified as a potential hazard, potential pollutant
linkages have been identified. The risks associated with each linkage range from Low to
Moderate/Low. A moderate/low risk is classified as follows:-

It is possible that harm could arise lo a designaled receplor from an identified hazard.
However, it is either relatively uniikely that any such harm would be mild/severe, or if
any harm were lo occur it is more likely that the harm would be relatively mild.
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Investigation (if not already undertaken) is normally required to clarify the risk and fo
determine the potential liability. Some remedial works may be required in the longer-
ferm.

It is likely that all the possible linkages can be addressed through an appropriate choice of end use,
mitigation and/or remedial measures. The remediation works should be designed to achieve an

appropriate balance between economics, sustainability and a reduction in the level of risk as it
currently exists.

6.7 Confidence and Uncertainty

CLR 11 requires appropriate range and level of information to be collected. The information quality
criteria given in CLR 11 are:-

= Relevant — to the context of the assessment

= Sufficient = for the required level of confidence

= Reliable - reflect the true or likely conditions

= Transparent — in meaning and origin

Whilst the data used in this assessment is considered robust and suitable for purpose, there is some

degree of uncertainty due to the potential for unforeseen ground conditions, however, it is considered
that if present these will be localised and relatively small in scale.
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7 Geotechnical Assessment

¢ 25 | Proposed Development

It is underslood from the Masterplan that it is proposed to redevelop the site for residential use
consisting of approximately 300 residential units of two and two and a half storeys high with
associated infrastructure and roads.

7.2 Known Sinkholes and Subsidence Risk

Given the disturbed nature of the soils within and immediately adjacent to the sinkholes development
in these areas may result in significant settlement and structural damage. It is recommended that a
development exclusion buffer zone of 10 m from the known edge of any untreated sinkhole is applied
for any structure in the vicinity of any development including buildings, services or roads.

Alternatively, the sinkholes can be remediated for fulure development. Appropriate remedial works
include the removal of the loose soil, compaction grouting of the weathered chalk, and backfilling of
the depression with engineered fill. The process will require an engineering specification and
validation testing. A preliminary cost estimate for the treatment of a sinkhole of this size that exists at
the site is in the order of £250,000 per feature.

7.3 Foundations — Areas A, Band D

T.3.1 Possible Foundation Solutions

There is a risk that hitherto undiscovered solution features that can lead to sinkhole formation might be
present anywhere on site, without any tell tale surface expression such as a depression.
Consequently, future subsidence and settlement of near surface soils into such features would occur
beneath conventional foundation types and lead to a risk of struclural damage. Such instability could
be triggered by extremes of climate, changes to infiltration and drainage due to development,
soakaways or leakages efc.

Furthermore, the Head Deposits found predominantly in Area A may present a risk of excessive total
and/or differential settlement if conventional shallow foundations are adopted, even when solution
features or sinkholes are absent. The reason for this is because the Head Deposits are predominantly
unconsolidaled and variable in nalure and generally of a soft and firm consistency at this site. They
contain pockets and/or layers of granular material that could be prone to inundation settlement or
piping erosion caused by loss of fines, especially where triggered by leaking drainage. This is because
of their sand content and poor state of compaction. Consequently if the Head Deposits were to be
used as a founding medium for conventional shallow foundations then future parcel by parcel or plot
by plot ground investigation and assessment would be required, to assess foundation design
requirements.

Options to deal with the solution feature hazard and variability of the Head Deposits are as follows.

(a) Re-inforced Conventional Spread or Strip Foundations

This solution involves proving the ground beneath the footprint of proposed foundations using the
dynamic probing technique, and then designing either re-inforced strip foundation, or a pad and
ground beam system to span the likely size of void that might form as the result of ground loss into a
feature. PBA experience of sites in similar geology suggests that a combination of probing at, say, 2
m centres and the design of foundation and/or ground beams to span a nominal 2 m diameter void will
reduce the risk to an acceptable level, however, different solutions based on other comprises between
probing costs and the cost of re-inforcing the foundations and/or ground beams are possible, and this
will need to be assessed on a site specific basis.
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(b) Re-inforced Raft Foundations

The use of a re-inforced concrete raft foundation designed to span 3 m diameter void is a suitable
foundation solution. This spacing width is based on a stalistical assessment of the engineering
characteristics of sites with a similar geological setting and solution features hazard rating.

7.3.2 Piled Foundations

Piled foundations are unlikely to be suitable because of the deep penetrative weathering present in
places at the site (e.g. at Borehole BHO2) and the possible presence of deep unconsolidated and
variable solution feature infill. These hazards can lead to a loss of lateral support and shaft friction
andfor loss in end bearing support below the pile toe. Furthermore, a single pile design to
accommodate the variable ground profile will not be possible and a flexible configuration adjusted for
each structure or each individual pile based on the driving resistance during installation, may well
prove to be impracticable and far uneconomic to implement.

7.3.3 Disturbed Ground

Disturbed ground or otherwise unsuitable soils may be present at the formation level owing to karstic
weathering or due to the presence of Made Ground. It is recommended that all bearing surfaces be
inspected by a qualified geotechnical engineer prior to constructing the foundations to ensure that the
design criteria are achieved. Any soft or loose soil encountered at foundation level should be removed
and replaced with well compacted granular fill or foundation concrete.

7.4 Foundations in Area C (Infilled Ground)

The Made Ground is unsuitable as a founding medium due to its weak and compressible
characteristics, which may result in shear failure and/or excessive total and differential settlement
deformations. FPilling through the Made Ground into the Chalk is not recommended due to the
underlying weathering of the Chalk that may result in loss of support below the pile toe. |n addition,
man made materials may form an obstruction to pilling within the infilled pit. Therefore, the most
suitable foundation sclution is to excavate and remove the upper 2.0 m of the Made Ground and
replacement with an engineered fill. Some of the materials present in the removed soils may be
suitable for this purpose after screening, crushing and/or conditioning. After compaction in accordance
with an engineering specification and validated by testing the engineered fill can then be used to
support a grillage of ground beams or a reinforced raft foundation that can accommodate long term
settlement of the infill material below.

Alternatively, ground improvement using dynamic compaction may be a suitable technigue to provide
a base to support structures. The process involves of dropping a heavy weight repeatedly on the
ground at regularly spaced intervals. The impact of the free fall weight creates high energy impact that
transmits shock waves through the treated ground. This reduces voids between soil particles resulting
in enforced settlement, thus reducing long term settiement.

7.5 Potential for Volumetric Change

In accordance with the guidance given in NHBC (2010), the Head Deposits have low to high
shrinkability potential and the Lambeth Group have medium and high shrinkability potential. In
accordance with the guidance the minimum depth of the foundations has to be 0.9 m below the
proposed level, however, the depth may need to be greater due to the potential for volumetric change
as trees, hedgerows or shrubs take moisture from the ground and, in cohesive soils such as clay with
medium and high shrinkability potential, this can cause significant volume changes resulting in ground
movement. This has the potential to affect foundations and damage the supported structure. In order
to minimise this risk, foundations should be designed to accommodate the movement or be taken to a
depth where the likelihood of damaging movement is low, however, it is possible that the foundation
solutions described in Section 7.3 (above) will also mitigate this risk. An assessment of the potential
influence of any proposed planting and existing trees on the foundations for the proposed buildings
should be carried out in accordance with the NHBC guidance.
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7.6 Pavement Design

A site wide CBR design value of 2.0% for thin pavement and 2.5 % for thick pavement is suggested for
the Head Deposits and Lambeth Group.

Given the potential for ground instability due to the potential karstic weathering it would be prudent for
the pavement design (roads/driveways) to incorporate reinforcement, using a high tensile strength
geogrid, in the road design sub base. This would help to reduce the potential effect and impact on
health and safety should any future collapse occur and excessive differential settlement.

The formation level should be inspected and tested to ensure that the insitu materials and the placed
compacted fill have achieved the CBR values on which the design is based. The formation level is
required to be proof rolled and any loose or soft material is removed and replaced with acceptable fill
material.

1.7 Earthworks

The proposed scheme may include the reuse of the near surface soils as an engineered fill where site
levels are required to be amended. The materials observed during the ground investigation along with
results from the classification and compaction testing at the site, suggests that the majority of material
on the site will be suitable for use as engineered fill for any earthworks required for the proposed
development.

The classification and compaction testing identified that the majority of the near surface materials are
likely to be classified as cohesive materials (Class 2A) in accordance with the Series 600 of the
Highway Agency Specification for Highway Works (HA, 2009). Where higher gravel content exists
within the Head Deposits the materials may classified as stony cohesive (Class 2C). The natural
moisture content of the near surface materials is relatively high compared to the optimum moisture
content. As such, the near surface materials are likely to reguire some moisture conditioning prior to
compaction. The earthworks should be carried out in accordance with an Engineering Specification. It
is unlikely that chalk will be used for earthworks, however if used, chalk can degrade and become
unsuitable as engineered fill due to wet conditions, disturbance, handling and trafficking.

The proposed scheme may include the reuse the topsoil at the site as top cover. It is likely that the
topsoil will be suitable for reuse providing no evidence of visual and/or olfactory signs of contamination
is detected during the works. The topsoil should be carefully removed prior to commencement of any
excavation work and stockpiled separately for later reuse on or off site. The requirements for handling
topsoil are specified in BS 3882 (2007).

7.8 Slope Stability

The proposed scheme may include the reuse of the near surface soils as an engineered fill where site
levels are required to be amended. This may result in a number of cut and filled slopes. It is
recommended that the long term stability of such slopes will be assessed over the design life of
proposed structures. This will be carried out after the integrated earthworks strategy for the site is
finalised.

7.9 Infiltration Drainage

Surface waler drainage using shallow infiltration (soakaways) is unlikely to provide a complete
drainage solution to accommodate surface runoff from the development due to the low permeability
nature of the near surface soils over large areas of the site.

In addition, it is not recommended that shallow soakaways are adopled for surface waler drainage in
areas identified to be sinkholes as shown in Figure 7. If shallow soakaways are to be used on site
then the soakaway should be a minimum of 20 m distant from a property (CIRIA C574, 2002).
Alternatively deep bored soakaways should be considered. However, due to the deep weathering of
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the chalk the soakaway bore should be checked for any evidence of karst features by validation
investigation such as dynamic probing and positions adjusted where possible to avoid karst features to
mitigate ground instability.
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8 Outline Remediation Strategy

8.1 introduction

This report has identified the presence of a localised area with slightly impacted soil associated with
the infilled pit and the vehicle dismantling and repair yard, which although considered localised will
require some form of mitigation / remediation for residential with plant uptake end use. An outline
Remediation Strategy is described for each of the identified Areas in accordance with the
recommended mitigation measures andiremediation required. A full options appraisal and detailed
remediation strategy is not part of the scope of this report, but will be undertaken in the future if the
site comes forward for development.

The specific mitigation measures required related to:

=  The ricks to site workers associated with ingestion, inhalation or prolonged skin contact of
contaminated material,

»  The risks to future site users associated with inhalation of ingestion, inhalation or prolonged skin
contact of contaminated material.

=  The risks to future site users in buildings associated with inhalation of hazardous ground gasses.

®» The risks to buildings associated with hazardous ground gases build up to concentrations giving
rise to a potential risk of explosion,

8.2 Area C

For the infilled pit there are a number of mitigation measures and/remediation options that can be
considered as part of the redevelopment of the site for a residential with gardens (plant uptake) end
use and these are discussed below. Alternatively,. the infilled pit area can be used for a less sensitive
end use such as managed housing, commercial/industrial or public open space, although further risk
assessment based on site specific assessment criteria generated for these end uses will be required,
The preferred option should be chosen on the balance between economics, sustainability and a
reduction in the level of risk as it currently exists.

Source Removal - Excavation of the Made Ground and disposal of the material off site in a suitable
facility. It is envisaged that some of the excavated materials are likely to be suitable for reuse on site
as engineered fill after segregation, treatment and processing. The remaining void can be backfilled
with clean engineered site won materials from foundation and services excavations elsewhere on site.
It is estimated that the volume of the Made Ground in the worst case scenario in the infilled pit is about
20 000 m®, it should be noted that this figure is a preliminary estimate only based on the ground
investigation findings using a surface dimensions of 80 m x 85 m and average thickness of 3 m.

Capping - The Made Ground can be separated from future site users by a physical barrier such as a
suitable capping thickness of clean soil. It should be noted that the Made Ground (waste) in the
infilled pit is not a suitable founding medium for buildings and roads (see Section 7.4). As such,
ground treatment (dynamic compaction) or excavation of the top 1 to 2 m and replacement with clean
engineered fill from other parts of the site may be considered as an appropriate foundation solution. If
the later option of excavation and replacement by engineered fill is chosen then the engineered fill is
likely to be a suitable capping system to segregate the site users from the Made Ground.

Gas Protection Measures - To mitigate the risk to future users associated with inhalation of
hazardous gas and the risk to the proposed buildings of explesion from hazardous gas. gas protection
measures are recommended to be adopted in any proposed buildings in Area C. Guidance on typical
gas protection measures for a development are detailed by BS B485 (2007). For a residential
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development in soil gas Characteristic Situation 3 (see Section 5.3) the BS recommends gas
protection measures are installed in buildings. The gas protection measures are required to achieve a
specific grade in accordance with the socil gas characteristice and the proposed end used of the
building. For private residential properties the BS recommends that gas protection measures are
required to score an equivalent of grade 4 to achieve an appropriate gas solution, A combination of
the installation of passive sub floor ventilation, floor slabs and the installation of gas protection
membrane is recommended for the proposed structures to achieve gas solution grade 4. In addition,
appropriate procedures should be adopted to ensure any confined areas are not accessible to the
future site users unless they are checked for hazardous gases prior to man-entry. Active ground gas
protection measures as part of the development are not deemed to be necessary.

8.3 Area D

Source Removal - The most likely remedial option for the dismantling and repair yard i1s deemed lo be
shallow source removal. The primary source (the cars and car parts) will be removed once the site is
decommissioned. Any secondary sources are likely to comprise hot spots within the shallow (<0.5 m)
thickness of superficial Made Ground present. This can be dealt with by future investigation before
any contaminated materials are removed using shallow scrape and wvisual inspection (confidence
scrape) ensuring any potential contaminated soils have been removed. Validation testing should be
carried out on the remaining clean materials at the base of the excavation. It is estimated that the
volume of impacted soils is relatively small and limited to the near surface Made Ground with an
approximate area of 10 m x 30 m and 0.5 m deep.

8.4 Areas Cand D

Protection of Site Workers — It is recommended that appropriate health and safety and welfare
provisions are in place to protect both the site workers and general public/neighbours. This should
include the adoption of relevant procedures in accordance with the current health and safety guidance
including those given in 'Protection of workers and the general public during the development of
contaminated land' HS(GS)66 (HMSO, 1991).

A protocol for the identification and assessment of any unfoereseen ground conditions will be required
combined with a briefing of the ground work contractors.

8.5 Future Ground Investigation

Additional investigation is not likely to be required to support the planning application for
redevelopment of the site at this stage. However, an additional ground investigation may be required
prior to the redevelopment of the site and as part of the detailed design process to confirm the findings
of the current investigation and design any remediation andfor mitigation measures should these be
required with regards to its gecenvironmental conditions and to deal with the risks associated with
subsidence hazard. In addition, the ground investigation may be required for the detailed design of
the proposed earthworks, foundations and stability assessment for the proposed development.
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10

Essential Guidance for Report Readers

This report has been prepared within an agreed timeframe and to an agreed budget that will
necessarily apply some constraints on its content and usage. The remarks below are presented to
assist the reader in understanding the context of this report and any general limitations or constraints.
If there are any specific limitations and constraints they are described in the report text.

1

The opinions and recommendations expressed in this report are based on statute, guidance, and
best practice current at the time of its publication. Peler Brett Associates LLP (PBA) does not
accept any liability whatsoever for the consequences of any future legislative changes or the
release of subsequent guidance documentation, etc. Such changes may render some of the
opinions and advice in this report inappropriate or incorrect and we will be pleased to advise if any
report requires revision due to changing circumstances, especially those over one year old.
Following delivery of any report PBA has no obligation to advise the Client or any other party of
such changes or their repercussions.

Some of the conclusions in this report may be based on third party data. No guarantee can be
given for the accuracy or completeness of any of the third party data used. Historical maps and
aerial photographs provide a "snap shot” in time about conditions or activities at the site and
cannot be relied upon as indicators of any events or activities that may have taken place at other
times.

The conclusions and recommendations made in this report and the opinions expressed are based
con the information reviewed and/or the ground conditions encountered in exploratory holes and
the results of any field or laboratory testing undertaken. There may be ground conditions at the
site that have not been disclosed by the information reviewed or by the investigative work
undertaken. Such undisclosed conditions cannot be taken into account in any analysis and
repaorting.

Unless specifically stated to the contrary, this report does not purport to be a "Geotechnical
Design Report” as defined in Clause 2.8 of Eurocode 7 (Geotechnical Design BS EN 1997-
1:2004). Some of the data contained herein and used to support any geotechnical assessment
presented in this report may be historical or for other reasons not fully compliant with the
requirements of that code.

It should be noted that groundwater levels, groundwater chemistry, surface water levels, surface
waler chamistry, soll gas concentrations and soil Qas flow rates can vary due lo seasonal, climatic,
tidal and man made effects.

This report has been written for the sole use of the Client stated at the front of the report in relation
to a specific development or scheme. The conclusions and recommendations presented herein
are only relevant to the scheme or the phase of project under consideration. This report shall not
be relied upon or transferred to any other party without the express written authorisation of PBA.
Any such party relies upon the report at its own risk.

The interpretation carried out in this report is based on scientific and engineering appraisal carried
out by suitably experienced and qualified technical consultants based on the scope of our
engagement. We have not taken into account the perceptions of, for example, banks, insurers,
other funders, lay people, etc, unless the report has been prepared specifically for that purpose.
Advice from other specialists may be required such as the legal, planning and architecture
professions. whether specifically recommended in our report or not.

Public or legal consultations or enquiries, or consultation with any Regulatory Bodies (such as the
Environment Agency, Natural England or Local Authority) have taken place only as part of this
work where specifically stated.
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Fotential Measured Values Critical Qutlier Test Assessment Valuas
Contaminant Mumber of | Minimum | Maximum |Concentration] Critical Mumber EQS Exceeding UK Drinking| Exceeding

Tesls Value Exceeding | Freshwater] No Cc Water No Cc
Arsenic ugf 2 0.6 3.1 9.6 - 50 (1] O - 10 (] © -
Cadmium gl 2 0.1 01 - - - 5 (1} O - 5 (2] 0 -
Chromium Hgf 2 e 3.3 6.0 - - 20 (| O - 80 ()] © -
Lead pgl 2 0.1 0.7 2.2 . - 10 (1) 0 - 50 (] © -
Mercury Qg 2 0.01 0.01 - - - 1 (1] 0O - 1 (2)] O -
Selenium g 2 i1 1.2 1.3 - - - . - 10 (@] © -
Copper pgfl 2 1.7 2.1 3.3 - - 10 (13 B - 2000 (]| © -
Mickel gl 2 0.6 2.8 8.7 - - 160 (1)) O - 20 (2] 0 -
Zinc pg/ 2 0.6 2.4 7.3 - - 75 (1| 0O - - - -
Sulphate (Water Soluble) mg/l 2 4 a0 321 - - - - - 2580 ()] O -
PAH mgi 2 0.1 0.1 - - - - - - o1 (2] 0 -
pH pH pnits 2 7.8 8.2 9.0 - - a 1 o - 10 (2] 0 -
Tolal Alkalinity mg 2 271 630 1584 - - - - - - - -
Electrical conductivity pSicm 2 124.0 360.0 987.1 - - - - - 2500 (] O =
Motes
{1} Denotes EQS values for freshwaler Critical Concentration is the concentration which the aclual mean concentration
{2}  Denotes UK Drinking Water Standards will be below 12 times out of 20
EPH Denotes Extractable Pelroleum Hydrocarbons Critical Value is the concentration above which values may be outliers of the data set.
PAH Denotled Polynuciear Aromatic Hydrocarbons Critical Concentrations are determined including values exceeeading Oullier Test
X Denotes Critical Concentration (Cc) exceeding assessment value

i

peterbrett

grainger

Caversham Brdoe Heuse Watsman Place, Readng, RG1 80N
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WOODCROFT FARM, WATERLOOVILLE

TABLE 3

I petertrett

b - Pollutant Linkages, Risk Estimation and Hazard Classification
' Pmsi?’igim i P Present | EPHE | ol | Metais|) ic| Hiocldas |Radicactivity| 7°Und| Consequance (Hazard Prab Estimated Risk
BECHDUN - ,__,:m ty oy YiN)  |Solvent| © il = ™| Gas | Classification x Sensitivity) OBy
T Ingastion of fruit or vegetable leaf or roots X v N W X ¥ X MILD B=(3x3) Low likelihood Low
Ingestion of contaminated drinking water .
Ingestion of water ! sediments when swimming P
Human Haabih - Iﬂgesﬂnn of suﬁl-fdust indoors 4 h v: Y Y K X X MILD 9={3x3) Low Iikelihmd Low
On-Site Current Ingestion of soil/dust outdoors T b v W J s ks X MILD S={3x3) Low likalibiood Lo
Linaes Inhalation of particles (dust / soil) indoor and outdoor Y x .| y W ¥ X X MILD 2=(3x3) Low likalibiood Lo
Inhalation of vapours/gases — guldoor b i X Y N W X X ki MILD 8={3x3) Low likelihood Low
Inhalation of vapours/gases - indoor Y X y 3 W X ¥ ¥ MILD 8={3x3) Low likelihood Low
Darmal absorption via direct contact with soll e X Y Y W X X e MILD 8=(3x3) Low likelihood Lo
(Y3 Dermal absorption via waters (swimming / showering) L X y W Y X X X MILD 9=(3x3) Low likelihood Low
Ingastion of fruit or vegetable leaf or roots ki ~ y Y W X X X MEDIUM 15={5x3) Low likelihood Moderate/Low
Ingestion of contaminated drinking water M
Ingastion of water | sediments when swimming i
Miiiviai - Ingestion of soilldust indoors ¥ X *.I: W Y X X X MEDIUM 15=(5x3) Low likelihood Moderate/Low
On-Site Future Ingeslin_:n of soil/dust culdoors e ¥ X v N Y 3 b * MEDIUM 15=(5x3) Lwlikeli_huu-d Moderate/Low
User Inhalation of particles (duzt / soil} indoor and outdoor Y X v ) W X X X MEDIUM 15=(5x3) Low likelibood Moderate/Low
Inhalation of vapours/gases — suldoor Y X y ¥ % X X ol MEDIUM 15={5%x3) Low likalibood Moderate/Low
Inhalation of vapours/gases - indoor ¥ A ol ki W L X y MEDIUM 15=(5x3) Laow likelibood Moderate/Low
Dermal absorption via direct contact with soil Y * y N W ® X X MEDIUM 15=(0x3) Low likelihood Moderate/Low
(Y} 5 Darmal absorption via watars {swimming / showering) kil X 'l W W X X X MEDIUM 15=(5x3) Low likelihood Moderate/l ow
Ingastion of fruil or vegetabie leal or rools Y X y o W X X X MEDIUM 15=(5%3) Low likalibood Moderate/Low
Ingastlion of contaminated drinking water M
Ingestion of water / sediments when swimming i
Ingastion of s0il/dust indoors ki X | Y W X X X MEDIUM 15={5x3) Low likelihood Modarata/Low
Human Health - Ingastion of seil/dust sutdaors Y X o 4 W K. ® X MEDIUM 15={5x3) Low likalibhood Modarale/Low
Off-Site Inhalation of parbicles (dust / sqil} indoor and outdoor ki * y ki W X X X MEDIUM 15={5%3) Low likelihood Moderate/Low
Inhalation of vapours — outdoor b ~ W v N s ® N MEDIUM 15=({5x3) Low likelibood Moderate/Low
Inhalation of vapours - indoor Y x y il W X X N MEDIUM 15=(5x3) Low likalibood Modarate/Low
Dermal absorplion via direct cantact with soil Y A Y N 3 ¥ X X MEDIUM 15=(5%3) Low likehhood Modarate/L ow
(Y15 Dermal absorption via waters {swimming / showering) M H Y il W ¥ ¥ X MEDIUM 15={5x3) Low likalihood Moderata/Low
Ingestion of soil/dust indoors Y A | N vV A L X MILD 6=i2x3) Likely Moderater Low
Human Health - Ingestion of soilidust outdoors Y X | ) y X K X MILD 6={2x3) Likaly Modearate'Low
Construction/ Inhalalion of particles (dust / sail) cutdoar L X i Y y X X X MILD B={2x3) Likaly ModarateLow
Maintenance Inhatation of vapours — outdoor ¥ X X, X Y X X N MILD 6=(2x3) Likely Moderate/Low
Workers™ Inhalation of vapours - indoos ¥ X b X W X ¥ ¥ MILD 6=(2x3) Likedy Moderate/Low
(Y} 2 Darmal absorption via direct contact with soil ¥ X y W Y ¥ X X MILD 6=(2x3) Likely Ioderate/Low
=g L9 Leaching Y X X X X, X X X
- MiEraticm via natural or anthrupuganin Y X x ® X X 4 X
Direct runcff or discharges from pipes
Surface Water Indirect via recharge from groundwater (hydraulic flow)
M Elepnsitinn of wind blown dust _
Bulldings Direct contact Y X y 3 W M X X Minor G={Zx3} Low likalihood Low
{Y}2 Explosion due to gas migration via natural or anthropogenic Y % X % ¥ e 3 y Medium 12={3xd) Low likalihood Modarate/Low
Direct deposition of particles / dust - wind blown or flood
Ecological Indirect - through watering
Systems Inhalation of gases/vapours or particulates/dust by animals
M Ingastion of of vegetation / water / soil by animals
Diract deposition via wind or fleod Y X Y Y ) % X " Minor G={2%3) Low likelihood Low
Property Indirect through watering ¥ X vi W W X X X Minor 6={2x3) Low likelihood Low
Inhalation of gas / vapour / particulates / dust by animals b i X il v W X X ol Mirvor 6={2x3) Lo likelivood Lo
il (r}2 Ingasllnh of uags!atim {water [ soll by animals ¥ X Y % W X 4 X Minor 6=(2x3) Low likelihood Low
NOTES

* It is assumed that construction workers will undergo appropriate heath and safety training and wear persanal protective equipment in conjunction with appropriate hygene facilities.
Risk estimation establishes the magnitude and probability of the possible consequences (what degree of harm might result and how likehy).

The criteria for clazsifying probability and conseguence are sel out in Tables 2 and 4 of the PBA methodology.

Grean laxl highlighls one or mora alements of the Pollutant Linkage are missing and tharefore aliminatad

The risks estimated in this table are assessed only for the Made Ground in the ifilled Pit and the breakers yard.

JA21834 Wooderoft Farm'\030 Geo\ls Reports\RO01 GIR\Tables'\21834 Table of astimated risk
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Ground Conditions

Engineering Solution

Area A Head Deposits underlain by Chalk

Reinforced conventional spread/strip foolings with proving the ground using dynamic
probing technique or Reinforced raft or grillage of ground beams foundation. (refer to
Section 7.3)

Ara B Lambeth Group underlain by Chalk, locally
with Head Deposils

Reinforced conventional spread/strip foofings with proving the ground using dynamic
probing technique or Reinforced raft or grillage of ground beams foundation. (refer to
Section 7.3)

Area C Made Ground underlain by Chalk (Infilled Pit)

Excavate upper 2m and replace with engineer fill ar Dynamic compact prior to reinforced
raft foundation or grillage of ground beams (refer to Seclion 7.4). Protection gas
measures to be incorporated in structures (refer to Section 6.6).

AreaD Made Ground underain by Head Deposits
i and Chalk {Vehicle Dismantling Yard)

Remove identified impacted soil and use Reinforced conventional spread/strip footings
with proving the ground using dynamic probing technigue or Reinforced raft or griflage of
ground beams foundation, (refer to Section 7.3)
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Sinkhole Infill

t0m Buffer Zone around Sinkhole where development should be avoided, unless
remedial treatment is carried out.
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Reinforcing geogrids to be incorporated into road design.
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drawing is believed to be correct, but no warranty to this is expressed or implied. Other such plant or apparatus may also
be present but not shown. The Contractor is therefore advised to undertake his own investigation where the presance of
any axisling sewers, serdcas, plant or apparatus may affect his operations.
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Journal of Engineering Geology and Hydrogeology 2008; v, 41; p. 261-278.
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Water levels in sbandpipe
_ & Too7 .
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_— o5 - -2 3 "
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S - 19/2/18 | 4-0m I
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BAND  yellow =brown, gravelly and 24/2/15] B Om
i (MADE GROUND) 10 =+ t-h‘ gsfe /s S5:0m
- = = 2l i L T3 iﬁ 4_ 5 e
CLAY: Songy, variegalea in gray, Chll f2/73 ﬁ
(READNG BEDS - Type €8) i — . ATRL. )
: ALAY ! variegoled i~ rad, yellaw and _:::'_':_,_:_ lf;ﬂ:"“l};_‘
grey. Dark red congrafiens = —— :
pradny gl
(READNG BEDS —Typs C) F———— 26 + 556G
CLAY « mandy, hr‘nrwnf.ar'tr, i ::5.;.6—:
avall aromes :_4_5;;- | .,
{nmmli BEDS - Type C8) 1_51_3_:.5
. s 26 + 840 -
CLAY? variegafed in rad, greay end [=—-
bBrow =gl
(READING BEDS — Typa C) __._"r-_:..: 4‘f T 5"::'; |
" I ECAV gravaly [Pirl), Brown 7aray . b o | I pcaby b |

(READING BEDS = Type £CG) O 48 4+ B3

i

% SPT offermphad
rno pearnefrotion
nhi-il“i-lq ral
reqwirad

UPFER
opprex) f CHALK

}n.p FI.'nI'; presan’

in SPT . Woler

ir.‘lrnPJl. Enfry
TG

/

2
i =Fi A hard arnd induralted, wih T : T I' 47T & B34
: Boma brown aloy.  —
- Posaibly ~ubbly below 4 7m [T {
; " 1 &2 -+ B28
SHALK ( cream, rubbly, with patches [T 7 ss + 520
' of buff/brown clay ond ==
ramoulded chalk balow Pt
1. G Om. Fraguant: Plints - q:_;_ T @o T 521
prasent —
] . 1 T .ll
: (resembles GRADE IX)  —
|
1 1
I. T | 1 e T'.ﬁ- £ ll‘l q
| ® - M
| SMALK: creom, rubbly T blocky — LSl i
: with Plinb. Joints about Sl
DO mem oporl. - '
' —
1 - |
{resembles GRADE I — ll
I - 1 B + 456
1 - 1 ]
| 1
T 1 r ‘.. o “g-'
_i_l-
) |
i _I_I_.l_
L] -+ )
1 LI
—_— ] 1ot daq
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37 MRQ LOVEDEAN
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SVWSE |U~\. F 126
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BGHE " h.h;-ﬂ-- Lﬁ L] \-"-"k_g
h“l"ld‘ HI-...-...“E"E.i-.:t..“uu-. rreas s anwn }m:-
Grownd Lavel. i crrrer e sss ssss e srs s nam
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Descriplion of Sfmafa Legend|Sarple| Deplh | ©.D. Rarma—xs
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Bo-amole N-.-'T.-.. JI e Srandpips ineserread o G@m.
Borahale greuked wit benforte /
ﬁm-ll"d wl-—------5.5;1-?-.::'-1-"9;;19...--p-.r--.--.-.-a- camant s lh ,d,.#-. _ﬁp I+ 5 s
o T PR, 1 .?:.'.'".IE,_"_..'F'.‘,!'.‘.'!--EE ....... g - 1978
Descriplion of Srmafa I..lsnﬂ-:l Somple| Deplh| 0.0 . Azrmarke
() | ()
Ea i E “,.‘
T0PS0IL ¢ turf and grey GCLAY sl \
weilby .rri.- ; '_=_- a-d4 .l 8586
- =1 \
CLAY ¢ wvarmagoted im red, brown e ] ) . .
: ond yallow. == l o8 + 551 \ y
(READING BEDS ~ Type - QR i -3 + 540
= -l = G E
ZHALK ! mamoulded ond runad —
wilh brown clay FreguanF | S— 2-2 + 537 Plinhs senl
I - leﬁ lﬂ-ﬂws Iﬂr“g..- arme s 1 T im BPT .wl
| A A 1
Ii— ({reasamblas GRADE =) = { ) [ y
1 |
. cHALW'! bufF o areaom, rubbly, e e + 529
i whith  brown afarming . —
Fll-lqr. Fl"-.lﬂh I_'E = L 3
Appaars soffemad balween ¥ T e
3.5m and 4 85m 1 q
I
resamblas GRADE INX) e
( ? :r_l'l : | UPPER
R — a6 + B1-4 CHALK
1
, CHALK: gream, rubbly fo bleaky, oo l
l wilh Fhnfs. Appears — g T 60-9
| soffamad belFwaen 1 -
| 50m and 5 5m. —
! I
: (ressrmbles GRADE IO =
= 6-0 L 499
SHALR: , blogky  bul soma — - e
. :;:::-.T':h:'l' i pﬂ:‘.-.rﬂ'. 1 &1 T AT DM Hi- i
e e krasamblas SRADE 1T S &PT s8amp | 2 T—
w Emd of berahela
- Walar levala = standppa
P2 19/e 76| dey .
- B 20/2/18| dey
E— 2i/2/18] dry
= azfefis| dey
E 23/a/rs dry
- 24/2/18| dry
C ufl.f'l'l dry s
- g&/a/15| dry
= 2f?frs| dry
=] 100 41
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KEY

Disturbad Sample
Bulk Disturbed Sample
105mm Undisturbed Sample

Standard Penziration Test

[ — - - e

Date started

Scheme LOVE  DEAN  LANE
Location AT TUNCTIoN OF MILTON ROAD AND  LOVE

Su6l SE /32
Vel €%90 1208

BOREHOLE LOG

Sheet. |

Date completed ___20.7. 82,
HAVANT

9

HenD

B A A s aa = an aa dm

IDEAN LANE
Water Sample Borehole Mo ]  Ground Level T T mr—
Sample =7 Depth Thickness Penetration Tes
T-Itﬁt-h- Section ":::F:‘u' of Siratum Description of Seil TAate 1 Fee
Mo | Type ™ Biond [iied m mm Blow
] Topsoil, Hint and bidk
L 4 {rgments,
(Fiey)
| o L N
1 ‘ = — 205 | 10
o e |7 =¥ :
Lo oppp——— St brown = CLAY
v i == matrix with e 'and medvm | |
- l o 25 E"'—'__ y iy B and Inmﬂl.i warse. - FRAVEL-
: o | ments, bu'q More. c]q-.le;i
2.0 E;T___'_..!L hdn.a I*E:Dm‘
| == (vaLLey GRAVEL s | 1s
7 [ e 3D F=H 35Ko0; | S pole bun _cakereous
. End ot |l ST wrh some +Hmn  booa
- borehde | s.ilhl CLAY and medivrm _ScrH"
. CHALK fm te (<10mm)
- (HEAD)
-
= i, Borehde remained d chc,
:
SOUTH EASTERN SOILS LTD Scale 1:50

A AR ERARAERE B R

A© All rights are reserved by the copyright proprietors.
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. RECORD OF WELL (SHAFT OR BORE) %%LP_} _‘
A \wDomaerads  hape 3 E6/

R ‘F _. SuesBla I1AS 267

wwEE || Town o vmmm’&gm_ __________ Eatamos o

i Emnt;,r,..__b Six-inch quarter sheet bZ Sw I""’ S
e ai State whether owner, tenant, builder,

For_. .ﬂ‘fnm—#—*:'c_n """b} Do . contractor, consoltant, ete, :—

Address (if different from above) ST T Ca L s

Level of ground surface * Hlmumpuuntntgrﬂ-amd abave:

above sea-level (0.D.) 19818 #. level, state how far .. \below: .. .

SHAFTADM--S'of ;.  diameter el Full details of headings (dimensions and directions)

BORE ft.; iiameter of bore: at top .. ins. : at bottom______ins,

Full details of permanent lining tubes (position, length, diameter, plain, slotted ete,) e

Water strack at depths of i T At below well-top.

Rest levelof waler____ f, m well-top.  Suctionat ... §t.  Yield m__m, "
mlm pumping at galls, per . with depression to___.____ ft, below well-top.

Recovery to rest-level En_._ﬂ:; Capacity of pump —g-phi. Date of measurements

| PESCRIPTION OF FERMANENT PUMPING EQUIPMENT:
i Make and for type_ Motive power.
CONDITIONS | :
Capacity . gallons per hour, Suoction at it.
|Amount pumped _____________ galls, perday. Estimated consumption. . galls, per week,
Well made by B Date of well

Information from

- i

ADDITIONAL NOTES
ANALYSIS (piease attach copy if available)

E
S
i
1
i

WMMMMiMHTEL@

Voibed ad lonclled - iﬂ-ln- Lol Z )
226 094)
PSR —— | 18-6F. A l..l. i H T™Ho-6b
LOG OF STHATA BVERI¥As: (@b 18, aK
e B . o[ 2 [roammmy ey

Lowpox, 5.W.7.

[RAET) DG Ta [ WAST AL BR 050 @40 JC NS 0

' Britisl
C__% nolowicnl Surviey
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NATURE OF STRATA THICKNESS Devra I
(For Survey wse only) g
GROLOGICAL If measurements start below Feet Inches | Fest Inches
CLASSIFICATION ground surface, state how far ., i i
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APPRENDIX 2

I peterbrett



t : IDate :
Prolect \yoodcroRt Farm, Waterooville 26-08-11 Window Sample No.
Ws01
Job Mo Ground Leved (m OD)
21834/030 56.60 peterbrett
Cliant . Coordinates (05 Mational Grid) Shasl
Grainger plc 4680535  111976.4 All dimensions in metres 1 of 1
Scale 1:40
SAMPLES/TESTS/PROGRESS X STRATA E
i
Sample Test Window | % | 2 | Depth EE
Depth EEI““F*E Depth ;‘Est H?f.fn Run (2| B i DESCRIPTION EE
{m] ypé im) ype {Sizefmm)) s {mh b
-1 { T T ,l:ll_'l.,._ T | _,.-"'
{70) L . .
100%% rec MADE GROUND: Firm brown slightly sandy and
i granvelly clay. Gravel is angular and subangular of flint,
L 080 5 kb chalk and fragments of brick,
- 1-2
3 {70) 1.10
THgmme MADE GROUND: Soft brown and grey slightly sandy,
grarvelly clay. Graved is angular to subrounded fine to
coarse of flint, chalk, and fragments of brick. Organic
[ odour.
[ Between 1.1 and 1.6m; Frequeni fragments of very
i 2-4 weak chalk.
i (ed) 1133
[ 8% rec Between 2.2 and 3.0m: Grey staining and organic
odour.
[ 250 2]
" 3.00
Structureless CHALK composed of cream slighthy
gravelly sandy silt with pockets <60 mm thick of brown
: soft clay. Clasts ara fine to coarse, subrounded
05N | adremely and very weak, law-density, off white with
black specks and occasional orange staining. (Upper
K Chalk Formation, Grade Dm)
[ -r.:.g;.h;] Recovered as structureless CHALK composed of

shightly sandy sty gravel. Gravel i fine to coarse,

white with biack specks. (Upper Chafk Formation,
Grade Da)

End of Borehole at 4m

subangular, very weak, low and medium density, off /

PEASTD WS LOS 21834 WS LOGS GP) AGEY ALL GOT 211M1

GENERAL REMARRKS; WATER:
1. Groundwaler was not encountered during drilling.
2. On completion a 1%mm HDPE standplpe was installed in the borehole, fitted with a Sirike: Im
gas vahve and completed with a fluesh cover,
Standing: m
KEY
S - Gepenvironmental sample i
Contractor Method! Logged By Checked By
Risk Management Limited Plant Used 4 H Window Sampler az ad




act : IDate :
Prolect \yoodcroRt Farm, Waterooville 26-08-11 Window Sample No.
Ws02
Jab Mo Ground Leved (m QD)
21834/030 56.50 peterorett
Cliant . Coordinates (05 Mational Grid) Shasl
Grainger plc 468037.5 , 111993.7 All dimensions n melres 1 of 1
Scale 1:40
SAMPLES/TESTS/PROGRESS _ STRATA E
i
Sampla Test Window | % | 2 | Depth EE
Depth ET“’“F*E Depth ;‘Est H?f.fu Run [ 2| B [ DESCRIPTION EE
(m)] ] iy | AR (Size{mm}] & | i B
-1 { T T ,l:ll_'l.,._ T |
[ 0.8 5 ) ks S /1
[ 100%% rec [ MADE GROUND: Soft brown shightly sandy and
5 granvelly clay. Gravel is angular and subangular fine o
Wy coarse of flind, rare extremnedy weak chalk and
fragments of brick and rare charcoal,
Ju40
L § -2 MADE GROUND: Brown and grey sandy gravel. Gravel
= 7o) A0 i5 fragments of brick and concrete,
1 100% re 120
MADE GROUMD: Soft and firm brown and grey slightly
: gravelly sandy clay with pockels of organic matter.
[ 1.50 £ Grava is angular fine to coarse of brick, concrete and
[ chalk. Crganic adour.
[ 2-4
B 1)
L B rec
[ 250 2]
[ 4-8
= {60)
B 80% rec
[ 520 3 =2
E Firm slightly gravelhy sandy CLAY. Gravel is
subroundead fine lo coarse of while very weak chalk.
{Possible Made Ground))
I 580
k 028y Fecovered as structureless CHALK composed of
= " slightly sandy silty gravel. Gravel is fine to coarse,
[ subangular, very wesk, low and medium density, aff
white with black specks. (Upper Chalk Formation,
Grade De)
- - End of Borehole at 6m

PEASTD WS LOS 21834 WS LOGS GP) AGEY ALL GOT 211M1

GENERAL REMARRKS; WATER:
1. Groundwaler was not encountered during drilling.
2. On completion a 1%mm HDPE standplpe was installed in the borehole, fitted with a Sirike: Im
gas vahve and completed with a fluesh cover,
KEY Standing: m
S - Geoenvironmental sample Flenar:
Contractor Method! Logged By Checked By
Risk Management Limited | PlantUsed 4 H Window Sampler az ad




End of Borehale at 4m

t : IDate :
Prolect \yoodcroRt Farm, Waterooville 30-08-11 Window Sample No.
WS03
Job No Ground Level {m OD)
21834/030 58.10 peterbrett
Cliant ; Coordinates (05 Mational Grid) Shael
Grainger plc 468100.2 = 111979.4 All dimensions in metres 1 of 1
Scale 1:40
SAMPLES/TESTS/PROGRESS _ STRATA E
i
Sample Test Window | % | 2 | Depth EE
Depth EEI““F*E Depth ;‘Est H?f.fn Run (2| B i DESCRIPTION EE
{m] ypé im) ype {Sizefmm)) s | {mh Ibn
e % “J__-; 10,198 10} MADE GROUND: Brown very clayey gravel. Gravel is
I 1&3%1& s, |h\angular fine to coarse of flint and fragments of brick. /|
[ pao| MADE GROUND: Black dayey gravelly sand. Gravel is
010950 angular fine lo coarse of flint and fragments of dinker
3 — and beick. Slight hydrocarbon odour.
F 070 5 e |l MADE GROUND: Off while wilh grey slaining gravel.
L 1-2 N Graved is subanguiar and subrounded fine 1o coarse of
B {75 I
[ 100°% rec I Soft brown slightly gravelly CLAY. Gravel subangular
i fine lo coarse of flinl. (Head Deposils)
: 1.50 8 el
[ — 4 i
3 Soft to firm brown grey CLAY. (Possibie Lambeth
I 2-4 et T Group)
o £50) —
i T rec — o
180
130
' Structureless CHALK composed of soft cream sfightly [«
gravelly sandy silt. Gravel is fine to coarse, subrounded |-
670 axdramely and very weak, low-densily, off while with i
i bleck specks. (Upper Chalk Formeation, Grade Dim)
[ 4.00

PEASTD WS LOS 21834 WS LOGS GP) AGEY ALL GOT 211M1

GENERAL REMARKS; WATER:
1. Groundwaler was not encountered during drilling.
2. On completion a 1%mm HDPE standplpe was installed in the borehole, fitted with a Sirike: Im
gas vahve and completed with a fluesh cover,
Standing: m
KEY
3 - Gepenvironmental sample R
Contractor Method! Logged By Checked By
Risk Management Limited Plant Used 4 H Window Sampler az ad




Profect \wooderoft Farm, Waterloovilie [Date %0-08-11 Window Sample No.
WS04
Job Mo Ground Level (m OD)
21834/030 6010 peterbrett
Client y Coordinates (05 National Grid) Shyae|
Grainger plc 468160.2  111959.9 All dimensions in metres 1 of 1
Scale 1:40
SAMPLES/TESTS/PROGRESS _ STRATA E
L]
Sampla Test Window | % | 2 | Depth EE
Sampie Test Test SE
Depth Depth Run = | Thicksimess DESCRIPTION 5
(m) Type (mj Type | Result (Size(mm) E‘ py -
[ -1 T = ,u:lq.‘. T |
T ; L) 025 o " WADE GROUND. Saf bromn Shightly gravelly sandy 4
i Eompyiitlren | clay. Gravel is subarrgulzl and subrounded fine to
i B coarse of chalk and fragments of brick.
- — — Ty, | Soft brown slightly gravelly sandy CLAY. Gravel is
[ .70 5 -:—:' subangular fine to coarse of flint. (Head Deposits)
[ :?5;'; — 1.00 -
I A0 rec -F—1 Firm brown gravelly CLAY. Gravel is subrounded fine to |
ey - coarse of flint. (Head Deposits)
] o70)
[ i 4 — a2 T
£ = & SLiff red mottied blue CLAY, (Lambeth Group)
s 2-3 TR
— {60) —
: 100% rec — +
— o130}
[

End of Borshole at 3m

PEASTD WS LOS 21834 WS LOGS GP) AGEY ALL GOT 211M1

GENERAL REMARKS; WATER:
1. Groundwaler was not encountered during drilling.
2. On completion a 1%mm HDPE standplpe was installed in the borehole, fitted with a Sirike: Im
gas vahve and completed with a fluesh cover,
Standing: m
KEY
3 - Gepenvironmental sample R
Contractor Method! Logged By Checked By
Risk Management Limited Plant Used 4 H Window Sampler az ad




Prolect \yoodcroRt Farm, Waterooville Pete 0811 Window Sample No.
WS05
Job No Ground Leved (m O0D)
21834/030 50.10 peterbrett
Client . Coordinates (0S5 Mational Grid
Grainger plc 4531543.:9 : 112[]31_5} AT WL A e S 1 of 1
Scale 1:40
SAMPLES/TESTS/PROGRESS _ STRATA E
i
Sampla Test Window | % | 2 | Depth EE
Sampie Test Test SE
Depth Depth Run = | Thicksimess DESCRIPTION 5
m | TP | my |TvPe| eS| (siagmm)) E.E fmi £ =
Elmﬂb ap] TOPSO
Brown crange slightly dayey SAND with occasional
pockets < 40 mm in diameter of 2oft sandy day. (Head
Deposils)
[~ " Li1.70)
[ ; ! 1.40
., iy, ety B Firm slightly sandy and gravelly CLAY. Gravel is
- —:{: subangular fine to coarse of flint, {Head Deposits)
.
2y
el |
- =% [11:90)
- e &
A f
- —1 i
| h.m 20 Structureless CHALK composed of soft cream slightly |-
- = gravelly sandy silt. Graval is fine to coarsa, subrounded
: : exdremely and very weak, low-density, off white with /
lack specks. (Upper Chalk Formation, Grade Dim)
End of Borehole at 4m
GENERAL REMARKS:; WATER:

1. Groundwaler was not encountered during drilling.
2. On completion a 1%mm HDPE standplpe was installed in the borehole, fitted with a Sirike: Im
gas vahve and completed with a fluesh cover,

PEASTD WS LOS 21834 WS LOGS GP) AGEY ALL GOT 211M1

Standing: m
KEY
S - Gepenvironmental sample i
Contractor Method! Logged By Checked By
Risk Management Limited Plant Used 4 H Window Sampler az ad




End of Borahaole at 2.5m

L : Data .
Prolect \yoodcroRt Farm, Waterooville | 290811 Window Sample No.
WS05A
Job No Ground Leved (m OD)
21834/030 58.05 peterbrett
Cliant . Coordinates (05 National Grid) Shasl
Grainger plc 4681491  112023.9 All dimensions in metres 1 of 1
Scale 1:40
SAMPLES/TESTS/PROGRESS X STRATA E
i
Sampla Test Window | % | 2 | Depth EE
Depth ET“’“P*E Depth ;‘Est H?f.fu Run [ 2| B [ DESCRIPTION EE
(m) e | m) |MP® (Sizetmm)) & | Bk
L A% Hi015p 15| Topsol
1&3%1& : Brown clayey SAND / sandy CLAY with rare gravel.
Gravel is subrounded medium and coarse of Tlinl.
{Head Deposiis)
(12855 Below 1.0 m: clayey sand,
I § -2
= {r3)
i 100%% rec
i :'I_I:I
Firm brown orange and grey slightly sandy and sandy
L S— T CLAY . (Head Deposits)
i 1.40
g 2.4 Cream CHALK recovered as silty gravel, Gravel is fine
= {60) lo coarse, subrounded exdremely and wary weak,
i T5h rec (070 low-density, off while with black specks. Rare Flini
nodules, (Upper Chalk Formation, Grade Dmi)
250

PEASTD WS LOS 21834 WS LOGS GP) AGEY ALL GOT 211M1

GENERAL REMARRKS; WATER:
1. Groundwaler was not encountered during drilling.
2. Hole was refused at 2.5 m. Sirike: Im
3. On completion the hole was backfilled with arisings
Standing: m
Fleona:
Contractor Method! Logged By Checked By
Risk Management Limited Plant Used 4 H Window Sampler az




PEASTD WS LOS 21834 WS LOGS GP) AGEY ALL GOT 211M1

act : IDate :
Prolect \yoodcroRt Farm, Waterooville 30-08-11 Window Sample No.
WS06
Job No Ground Leved (m OD)
21834/030 58.50 peterbrett
Cliant . Coordinates (05 National Grid) Shasl
Grainger plc 4681023 . 111960.9 All dimensions in metres 1 of 1
Scale 1:40
SAMPLES/TESTS/PROGRESS X STRATA E
i
Sample Test Window | % | 2 | Depth EE
Depth EEI““F*E Depth ;‘Est H?f.fn Run (2| B i DESCRIPTION EE
{m] ypé im) ype {Sizefmm)) 9 {mh b
e % “J__-; [ MADE GROUND: Soft brown slightly sandy and
- 1&3% ]rec - granselly clay. Graved s angular fine to coarse of flint
Bl and fragments of brick and concrete
D60
: e Sofl to firm wath depth orey mottled red and brown
- {80 5 i i TR CLAY. (Lambeth Group)
- (75) a2
i 100°% rec I
—}i150 C
[ 2-24 i s
- {50 i
[ 100°% rec [ Fap E¥E,
24-26 ‘I_:'fﬂi‘:'i 4| Firm grey and arange gravelly CLAY. Gravel is rounded
4] —— e a0k, medium and coarse of red flint pebbles. (Lambeth
100% rec 010 I\Grﬂup] fi ,
Creamn clayey SAND with 1 no. cobbie. Cobble is /‘
broundead of flini.
iy i Recovered as structureless CHALK composed of
shightly sandy silty gravel. Gravel ks fine to coarse,
subangular, very weak, low and medium density, off
white with ack specks. (Upper Chatk Formation,
rade Dc)
End of Barehale at 2.6m
GENERAL REMARKS; WATER:
1. Groundwaler was not encountered during drilling.
2. Hole was refused at 2.6 m. Sirike: Im
3. On completion a 1%mm HDPE standpipe was installed in the borehole, fitted with a
gas valve and completed with a flush cover. Standing:  m
KEY
3 - Gepenvironmental sample i
Contractor Method! Logged By Checked By
Risk Management Limited Plant Used 4 H Window Sampler az ad




Project : IDate :
"I% \Wooderoft Farm, Wateriooville 29.08-11 Window Sample Mo.
WS07
Job No Ground Leved (m OD)
21834/030 61.50 peterbrett
Cliant . Coordinates (05 Mational Grid) Shasl
Grainger plc 4682119 . 112135.7 All dimensions in metres 1 of 2
Scale 1:40
SAMPLES/TESTS/PROGRESS E STRATA E
i
Sample Teel Window | % | 2 | Depth EE
Depih |S3MPIR| pepyy | Test | Fest Run (2| 8 fioms DESCRIPTION B
{m] e (my | '¥P® {Sizelmm)) J {mi X
-1 b. .t_ .15 i
78] ____ﬂu b1s Tcl:rps::ul , .
100% rec ~ — o Fimmn brown friable sandy CLAY with rare gravel. Gravel
- — 4ol ks subrounded fine o coarse of flinl. (Head Deposits)
Soft ta firm orange with grey miofling slightly sandy
= Fi CLAY. Cocasional calcareous nodules <10 mm in
__.‘ diamedler. (Head Deposils)
Y= e T
- {75) L
i 100%% rec
: |73 :r_z- [ )]
B 2-4 -
B (60) — 1
B D0% rec I
B - 1 360
- —1 Soft to firm grey arange slightly gravelly, sandy CLAY.
- — | Graved is subroundesd fine to coarse of flint. {Solution
iy Foatura Infil)
iy ¢ UE
B |
— e 380
4-8 (= ok Orange brown clayey SAND with occasional pockets
150) AR, =40 mim of sandy clay and rare gravel. Gravel is fne o
T5% rec e £ coarse subrounded of flint. (Sofution Feature Infill)
—_::'.—]2.13;.
— |
6-8 = A
{40) iy 5 Soft and very soft with depth grey brown slightly
S0%, rec — gravelly, sandy CLAY. Gravel is subrounded fine to
Pl | coarse of flint.{Solution Feature Infill)
_:_':-n B0)
[
= —1 7s0
Struciureless CHALK composed of soft creams slightly
t 050 gravelly sit, Gravel is fine o coarse, subrounded
; axdramely and very weaak, low-density, off white with
gool black specks. [Uppar Chalk Formaton, Grade Dm)
GENERAL REMARRKS; WATER:
1. Groundwaler was not encountered during drilling.
2. On completion tha hole was backfilled with arisings. Sirike: Im
Standing: m
Fhenas:
Contractor Method! Logged By Checked By
Risk Management Limited Plant Used 4 H Window Sampler az ad

PEASTD WS LOS 21834 WS LOGS GP) AGEY ALL GOT 211M1




Prolect \yoodcroRt Farm, Waterooville Pete 0811 Window Sample No.
WS07
Job No Ground Level (m 0D
21834/030 61.50 peterbrett
Client : Coordinates (O3 National Grid
Grainger plc 468211 .:5 1121 35_?} AT WL A e S 2 of 2
Scale 1:40
SAMPLES/TESTS/PROGRESS . STRATA E
Sample Tesl Window | &% | B i o=
Depth | 538 | pepih | 1ot HT.EH Ruk | = E, e, DESCRIPTION EE
g | L g | AR (Size¢mmy) S m 28 |

End of Borehale at 8m

PEASTD WS LOS 21834 WS LOGS GP) AGEY ALL GOT 211M1

GENERAL REMARRKS; WATER:
1. Groundwaler was not encountered during drilling.
2. On completion tha hole was backdilled with arisings. Sirike: Im
Standing: m
Fleona:
Contractor Method! Logged By Checked By
Risk Management Limited Plant Used 4 H Window Sampler az ad




Project : IDate :
"I% \Wooderoft Farm, Wateriooville 29.08-11 Window Sample Mo.
WS08
Job No Ground Leved (m OD)
21834/030 60.70 peterbrett
Cliant . Coordinates (05 Mational Grid) Shasl
Grainger plc 468206.3 , 112126.7 All dimensions in melres 1 of 1
Scale 1:40
SAMPLES/TESTS/PROGRESS _ STRATA E
i
Sample Tesl Window | % | 2 | Depth o=
Depih |S3MPIR| pepyy | Test | Fest Run (2| B fwims DESCRIPTION B
{m] e (my | '¥P® {Sizelmm)) b {mi X
L5 21015 15| Topsoll
- — 1 Fimmn to soft brown slightly gravelly sandy CLAY. Graved
— L subangular fing to coarse of flint. {Solution Fealure
S — ] [ 1)
My Firm to soft orange slightty sandy CLAY with few
i,.;.,-;.;_.-. pockets of black silt. [Sclution Feature Infill)
3 — 1D
Crange slightly clayey SAND with rare gravel. Sand is
mainly coarse gravel is subrounded fine to coarse of
(10,70 fiint, {Solution Feature Infill)
i 1.80
g 5 Firm grey slightly sandy and gravelly CLAY. Gravel is
= — = subanqular fine to coarse of fiint. Rare calcareous
i i nedules <20 mm in diameter, {Sclubion Feature Infill)
—  J1:30)
= BEE 310
-e—1 Soft brown slightly sandy and gravelly CLAY with
-l pockets <0.3 m in diameter of structureless off white
e — CHALK composed of slightly gravelly silt. Gravel is rare
=5 — T e flint and occasional extremely weak chalk. (Solution
- —n | Faatura Infill)
[ B |
- | T AD)
]
I =% 4.80
= Structureless CHALK composed of soft white with
- arange staining slightly gravelly and gravedly sill. Gravel
B i5 fine to coarse, subrcunded extremely and very weak,
[ lw-density, off white with black specks. (Upper Chalk
i Formation, Grade Dm)
[ (310
‘-
B.00
GENERAL REMARKS: B 8 OO 2] WATER:
1. Groundwaler was not encountered during drilling.
3. On completion tha hole was backfilled with arisings. Sirike: Im
Standing: m
Fleona:
Contractor Method! Logged By Checked By
Risk Management Limited Plant Used 4 H Window Sampler az ad
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PEASTD WS LOS 21834 WS LOGS GP) AGEY ALL GOT 211M1

Project : Date .
"I% \Wooderoft Farm, Wateriooville | 29.08-11 Window Sample Mo.
WS09
Job No Ground Leved (m OD)
21834/030 58.20 peterbrett
Cliant . Coordinates (05 Mational Grid) Shasl
Grainger plc 4680955 = 4680855 All dimensions in metres 1 of 1
Scale 1:40
SAMPLES/TESTS/PROGRESS _ STRATA E
i
Sample Tesl Window | % | 2 | Depth o=
Depih |S3MPIR| pepyy | Test | Fest Run (2| 8 fioms DESCRIPTION B
(m] sicall) KT s (Size{mm)) & | i Bk
u‘_‘-51 &5 21015 15| Topsoll
1&3%15: L Fimmn brown sfightly sandy and gravelly CLAY. Gravel is
— subrounded fine to coarse of fiint. {Solution Feature
— 0508 Infill)
‘1__ Firm brown slightly sandy gravelly CLAY, Graved is fine
s to coarse subrounded exdremely weak chalk and
k § - :T: subangular flind, {Solulion Fealure Infill)
- {60) —
i 65% rec —
b -
' =
I M)
i g
o -
E
4.5 | s 240
i {50 T 20y Firm beown and cream gravelly CLAY. Gravel is
BES rae T 10} subrounded fine to coarse of extremely weak chalk
I"\{Et:ﬂutim Feature Infill)
Struciureless CHALK composed of soft white with
orange siaining slightly gravelly and gravedly silt
Drocasional seams <5 mm thick of soft brown clay.
Gravel is fine 1o coarse, subrounded exiremely and very
[ weak, low-density, off white with black specks. (Upper
L . Chalk Formation, Grade Dm)
L 1.4503
|
[ 5.00
L End of Borehole at 5m
‘.
GENERAL REMARRKS; WATER:
1. Groundwaler was not encountered during drilling.
2. Borehole refused at 5.0 m. Sirike: Im
3. On completion the hole was backfilled with arisings
Standing: m
Fleona:
Contractor Method! Logged By Checked By
Risk Management Limited Plant Used 4 H Window Sampler az ad




exdremely and very weak, low-density, off white with
zanl black specks. (Upper Chalk Formation, Grade Dm)

End of Borahala at 2. 8m

P L : Data .
"I% \Wooderoft Farm, Wateriooville | 29.08-11 Window Sample Mo.
WS10
Job No Ground Leved (m OD)
21834/030 57.40 peterbrett
Cliant . Coordinates (05 National Grid) Shasl
Grainger plc AGBOBO.S  112118.4 All dimensions in metres 1 of 1
Scale 1:40
SAMPLES/TESTS/PROGRESS . STRATA E
il
Sample Tesl Window | % | 2 | Depth o=
Depih | S3MPR | pgpi | Test H‘:ﬂﬁ Run | 2| B [ DESCRIPTION 5%
(m) e | m) |MP® (Sizetmm)) &1 m Bk
o-1 L0 o -
L5 :_ 102 g Topse
100% rec - —1 Soft to firm brown orange slightly sandy and sandy
Pty CLAY with rare flint graved, [Solution Feature Infill)
[ — s
=T o
i 1.2 T | Soft 1o firm, brown slightly sandy, gravelly CLAY.
- {T5) ol Graved is subrounded fine fo coarse of extremesly weak
i 100%% e iy white chalk and rare flinl. (Sclution Featune Infiil)
by iy
=21
i = (R
[ - |
- 2-28 (= =+
- l:ﬁﬂ:l o —
i 100% rec ot
(e = 3D
Structureless CHALK composed of soft white slightly
iy gravelly sift. Gravel is fine o coarse, subroundad

PEASTD WS LOS 21834 WS LOGS GP) AGEY ALL GOT 211M1

GENERAL REMARRKS; WATER:
1. Groundwaler was not encountered during drilling.
2. Borehole refused at 2.8 m. Sirike: Im
3. On completion the hole was backfilled with arisings
Standing: m
Fleona:
Contractor Method! Logged By Checked By
Risk Management Limited Plant Used 4 H Window Sampler az ad




Prolect \yoodcroRt Farm, Waterooville Pete 0811 Window Sample No.
Ws11
Job Mo Ground Level (m OD)
21834/030 57.50 peterorett
Client ; Coordinates (05 MNational Grid
Grainger plc 455055.[2 : 112039‘?} AT WL A e S 1 of 1
Scale 1:40
SAMPLES/TESTS/PROGRESS X STRATA E
i
Sampla Test Window | % | 2 | Depth EE
Sampie Test Test SE
Depth Depth Run = | Thicksimess DESCRIPTION 5
m [P0 m [P R | (sizeirem) E g e
(75) 175 1020 5| TOPSO
100% rec =51 Soft to firm slightly sandy, gravelly CLAY with rare
- = cobbles, Graved is subrounded medium and coarse of
- 050 5 ooy fiint. (Head Deposits)
I = —+
i 1-2 :—__‘5::,13,5.3
= 1.00 5 i75) == —
i 1005 rec - — [
o P
L 2 Brown cream SAND. Sand is fine to coarse P A
[ Recovered as structureless CHALK composed of
| .4 shightly sandy silty gravel. Gravel is fine to coarse,
e {60) subangular, very weak, low and medium density, off
L 1005, rec white with black specks. (LUpper Chalk Formation,

Grade De)

End of Borehale at 4m

PEASTD WS LOS 21834 WS LOGS GP) AGEY ALL GOT 211M1

GENERAL REMARKS; WATER:
1. Groundwaler was not encountered during drilling.
2. On completion a 1%mm HDPE standplpe was installed in the borehole, fitted with a Sirike: Im
gas vahve and completed with a fluesh cover,
Standing: m
KEY
3 - Gepenvironmental sample R
Contractor Method! Logged By Checked By
Risk Management Limited Plant Used 4 H Window Sampler az ad




APRENDIX

I peterbrett



Unit 7-8 Hawarden Business Park

(l ~ ALcontrol Laboratories Marior Road {off Manor Lane)

Hawarden

Deeside

CHS JuUs

Tel: (01244} 528700

Fax: (01244) 528701

email: mktfalcontrel com
Website: www.alconirol.com

Peter Bratl Associates
Caverzsham Bridge House
Waterman Place
Reading

Berkshire

RG1 80N

Attentlon: Arie Zamlber

CERTIFICATE OF ANALYSIS

Date: 19 Saptember 2011
Customer: H_PBRETT_REEA

Sample Delivery Group (SDG): 110831-47

Your Reference: 21834/030

Location: Waooderoft Farm, Waterdooville
Report No: 150822

This report has been revised and directly supersedes 143065 in its entfirety.

We received 33 samples on Wednesday August 31, 2011 and 24 of these samples were scheduled for analysizs which was
completed on Monday September 19, 2011, Accredited  laborstory tests are defined within the rmeport, but  opinions,
interpretations and on-gile data expressed herein are outside the scope of 150 17025 accraditation.

Should this report require incorporation into client reports, it must be used in its entirety and not simply with the data
sections alone.

All chemical lesting (unless subcontracled) is performed at Al control Hawarden Laboralores.

Approved By

MCERTS

Sonia McWhan 3 _‘j~¢

Operations Manager ilaﬁ-m

Alconirol Laboralories s & Urading division of Alcontral LK Limited
Reqisterad Cffice: Unis 7 & 8 Hawardsn Business Park, Manor Road, Hawarden, Deeside, CHS 2US. Registered in England and YWales No.

Page | of 60



o  Alcontrol Laboratories Vallgated
CERTIFICATE OF ANALYSIS

5DG: 11083147 Location;  Woodcroft Farm, Wateriooville Order Number: FBATIES

Jakb: H PERETT_REA-45 Customer: Pater Brelt Associates Report Number: 150822

Client Reference: 21834030 Attention:  Arig Zamlar Superseded Report: 148065

Received Sample Overview
Customer Sample Ref. AGS Ref. Sampled Date

4200333 BH 1 0,30 - 0.80 25082011
4200K335 BH 4 0,15 - (sl 25M0B2011
4200337 TR 1 01,50 - 4,50 250R2011
4200341 TFA 2.20-220 250082011
4200336 TF 1B 0,50 - 0,50 SE0E2011
4200342 TP 2 0,50 = 0.50 2BI0EZ011
4200344 TP 2 1.00- 1,00 ZEMOBZ011
4200346 TP 2 2,00 - 2,00 2EA08/2011
4200347 TP 2 2.00 - 2,80 2e/08201 1
4200348 TP 2 3.00 - 3,00 26082011
4200303 T3 0.50 - 0,50 25DEI2011
4200304 TP 3 1.10-1.10 25/0B2011
4200305 TP 3 2.00- 200 25082011
4200306 TP 3 3.40 - %40 25MDEI2011
4200308 TR 4 0.50-0.50 25082011
42003093 TR 4 1,60 - 1.00 25M0E2014
4200311 TR 4 2.00- 2,00 25M0BI2011
4200325 We 1 0.50 - 1,00 2eAE 2011
4200328 W51 2,50 - 300 2E0E2IM T
4E00317 W3 11 0,20 = 0,50 JOE2011
4200329 Ws 2 0.15-0.50 261082011
4200330 Ws 2 1.50-2.00 2082071
4200331 Ws 2 2.50- 300 ZEOR2011
4200332 Ws 2 520 - 550 260082011
4200318 W53 090 - 040 JONDE20M1
4200315 WS 3 070 - 1.00 IoDR2011
4200320 W53 150-1.70 ADEL2011
4200312 WS 4 010 - 030 002011
4200313 WE 4 0.70-1.00 IO0EI2011
4200316 WE 4 1.70 - 2.00 JODR2011
4200321 WE & 0,40 - 0,50 A0DEL2011
4200322 WE G .80 - 1,00 JIDE2011

Only received samples which have had analysis scheduled will be shown on the following pages.

14:33:20 19008/2011
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o  Alcontrol Laboratories Vallgated

CERTIFICATE OF ANALYSIS

50G; 110831-47 Location: Woodecrof Farm, Wateriooville Ordar Number: FBADDTISS
Jab: H PERETT_REA-45 Customaer: Peter Brell Associates Report Number: 150822
Clent Reference: 21834030 Attention: Arig Zamlar Superseded Report: 148065
SO o o3 K o Glaisl & s el it i
o of i Pa ool o] i o K
o Logend L sampieNots) | SEEE 2| B3 Bo5 B2 B EEEcR G2 22 B G
] o ] o 1 dz| BE| R = e Fa | 2R 5 2
X | Test
Mo Determination
Possible Cust
ustomer
o | =i | =i | I ) A - o ) a 3
Sample Reference fffi % %E 333 éﬂ : ééfif é% §'§ s
AGS Reference
ool ol i) ol el E=1 === =11=1 oo al o
a3lEE 8 218 888 2l 8 alam|3e = =3 B 3
Depth (m) alolafal S @lh] mpele| mls] el slklalels] sl sla| o] e
Bam 2 RE 2EE 2 B = e a3 2= B =
ha [ m | @ a
SEEE B 23 3 3 2 @ ZpEady giBd 223 3 @
FEEEiEE sz s R sEEERIREE R Qe E0ER
Container sl = s A e e e R R e e s e e
R EE R EEPEPEPEEPECEnEEEE PR DECEDEPEE
EEEE Bl EFEl B OE EE E EaEEEE EFarE ElaE B
| | A e I | i) AT L | F, | s | e | FH == | e | =T o | T,
Aaions by Kane (soil) Al NDPs: 0
Tasks: 11
X x| X X X Xl X X X X (X
Aniona by Kone (w) i MDPs: 0
Teazs: 2
X x
fsbastas Idenlification (Sl Al HDPs:
Taste: 4
X XX X
CEM HE.IHH‘I:,;!- Al MOPs: 0
Tasts: 2
X X
Dissohved Matals by ICP-MS Al MOPs: 0
Taets: 2
X X
EPH by FIO Al MOPs: 0
Tasts: 18
KiX| [ (W (0| () M) x| (X XX XIX X M| (M |X
EPH CWGE (ARphatic) GG (S Ay HDOPs: 0
Tasts: 3
X X X
EPH CWG (Aromatic) GC (5] Al MDOPa: 0
Tasts: 3
X X X
GRO by GC-FID{S) Al MOPs: 0
Tesis: 4
¥ X X X
 Mercury Dissolved Al NDPa: 0 i e A IR i
Tests: 2
X X
Melats by iCap-0ES [Sail) Arspfic MOPs: 0
Tosks: 18
b o O I o O I X% X x x| |X
Brerpliany HOPs: 0
Tasls: 11
X XX X X XX X X X X
Cadmium hOFs: 0
Tasts 18
Wi 1] 1M M| (x| (] XX |X]| (X XXXl |[X X X X
Chramium MOP=: 0
Tasks: 1%
XX 1™ |x x| (x| (] [ (X (X XXX |X X X (X
"C_npmr MOFs: 0
Tastz: 11
X x| X X X X X X X X |X

Nk LR P EL TR
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o  Alcontrol Laboratories Vallgated

CERTIFICATE OF ANALYSIS

50G; 110831-47 Location: Woodecrof Farm, Wateriooville Ordar Number: FBADDTISS
Jab: H PERETT_REA-45 Customaer: Peter Brell Associates Report Number: 150822
Clent Reference: 21834030 Attention: Arig Zamlar Superseded Report: 148065
SO o o3 K o Glaisl & s el it i
o of i Pa ool o] i o K
o Logend L sampieNots) | SEEE 2| B3 Bo5 B2 B EEEcR G2 22 B G
] o ] o 1 dz| BE| R = e Fa | 2R 5 2
X | Test
Mo Determination
Possible Cust
ustomer
o | =i | =i | I ) A - o ) a 3
Sample Reference TR % %E I éi i ééfif é% §'§ =l 3
AGS Reference
ool o pade] opafmaleo) —fe) pa =1 === f=1[= oB| ol o
aEamEl 8 28| 8EE 85 8 =S =l =E B 3
Depth (m) 0 4 34 0 o o 4 4 4 1 B
B B BE BEE 2R B2 = e (2 2= B =
ha [ m | @ a
SEEE B 23 3 3 2 @ ZpEady giBd 223 3 @
FEEEiEE sz s R sEEERIREE R Qe E0ER
Container sl = s A e e e R R e e s e e
R EE R EEPEPEPEEPECEnEEEE PR DECEDEPEE
=EEE (Bl EBE B E EE (B EaEEEE BleE EeE E OE
| | AR e [ T o | F, | s | e | FH = = | e | =T o | T,
Meiats by iCap-OES [Sail) Lead NOPs: 0
Tastks: 18
Xkl [ | (| (x| [ Wy () (X XXXl |[X X X (X
Maroury MDPs: 0
Teata: 19
Xix| Ix (x| |xix) (x| [ || (x| |X XXX |x X X (X
Paichnl HOPs: 0
Tasts: 18
Wik o1 ] (el 1 M| el M) X X{x |x X X |x
Sedarsim MOPs: 0
Tesl=: 19
Wikl fxk| [ (Xl [ (M) (x| (W] (X XXXl K X X |x
Wanadium D 0
Tasls: 11
X Xl X X X X X X X X X
Zine MOPs: O
Tasts: 11
X X X X X x| | X X Xl (X
0, OF Paslicides snd Triazme Ay MDPs: 0
Herh Tanta: 1
X
PaH by GCMS Al MHOP&a: 0
Tasta: &
X X X X X X
FAH Sped M5 - Agusous (W) Al MOPs: 0
Tesgis: 2
4 X
| FAH Vake of sail Al T T +- .
Tasts: 14
x X OIXX X X X XXX X x| (X X
pH Al MOPs: O
Tosk: 11
x x| 1K X 4 x| X , X X (X
pH Valua an MOPs: 0
Teaata, Z
] X
Sample description Al WEIPs: 0
Tasts 23
XK () X (] (] X (X O[X| XXX M (X| (x| |X] X (X
Sarml Vesalile Deganle Campounds Al MOP=: 0
Tests: 2
X X
Total Croganic Carban Al NOPs: 0
Tastz: 11
X X X X X X X X X X X

Nk LR P EL TR
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Walldated

150822
148065

FEADMTIES

Report Number:
Superseded Report:

Order Numkber:

Woodecrof Farm, Wateriooville
Patar Brett Associates

Arig Zamlar

Page 5 of 60

CERTIFICATE OF ANALYSIS

Customar:

Attention:

Location:

42003536 TF 18 .50 -0.50 2504 Amber Jar dAL
1k TUB
4200317 W= 11 0.20 - 053 | 2504 Amber Jar JAL
kg TUB
4200372 _.-..uwm .80 - 1.0 2oy Arnber Jdar JAL
4200321 W5 8 010 - 053 B0 WIS (ALEZ 15}
2504 Arnbes Jas JAL
1k TUR
4200313 WS 4 Q.70 - 1.00 2ok Arnber Jar (AL
4200312 WS 4 010 - 0.30 B0 WOZ (ALEZ15)
2H04 Armnbes Jar sl
1k TUE
4200308 TF 4 1.00 - 1.00 2504 Armber Jas JAL
4200308 TF 050 - 053 2504 Arnbed Jar JAL
4200335 BEH 4 .15 - DLED 2504 Armnber Jar AL
4200318 WS 3 0.70 - 1.08 Zo0q Aribes das AL
4200318 WS 3 QA0 - 0udd B0y WO T [ALEZT1S)
2ol Arnber Jar dAL
1k TUB
4200305 TF 3 2.00 - 2 0 2504 Armbes Jas JAL
ki TUB
4200304 TF 3 1.10-1.13 2500 Armbed Jar dAL
4200330 Wa 2 1.50-Z200 | 2504 Ambes Jar SAL
1k TUB
4200348 TF 2 3.00 - 5.00 2504 Arber Jar JAL
420034 T TE 2 2.00-ZEd 1k TUB
4200346 TF 2 2.00-2.00 | 2504 Amber Jar JAL
kg TUB
A 2004 TF:2 1.00 - 1.00 23040 Armber Jar JAL
42003ZB WS 1 2.50-3.00 2alg Arnbes Jar JAL
1k TUB
4200325 WE1 0.50- 1.00 FE0g Armber dar dAL |
ki3 TUB l
J 200347 TF 1 2.20-2.20 2500 Armbes Jar dAL
4200338 TF 1 1.10-1.10 2504 Arnbes dar SAL
4200337 TF 1 .50 - 0.53 2oy Arbes Jas AL
4200333 BH 1 0.30 - 0.ED 2504 Armber Jas JAL
1k TUB
= (=]
- @ SE B
[=]
2 - g 3 .
= E = — E
= S s £ I
£ 2 o 2 B g
L] 0O = £ =] o
-} m o)
o 1,
= A

H_PEBRETT_REA-48
218347030

110831 =47

Clent Reference:

Job:
SOLID

50G:;

o  Alcontrol Laboratories

Mo Determinalion

Possible

Results Legand

X | Test

rameL

TPH CWG GC {5)

e

Al
Al

WOG WS (5)

143520 190872011

ke LR P ELTR L



very fine SRRV

4.063mm - 0.1mm  JEEEEETRH

COarss

(_I . Alcontrol Laboratories Valigated
CERTIFICATE OF ANALYSIS
50G:; 11083147 Location: Wooderoft Farm, Wateriooville Ordar Number: FBATIES
Job: H_PERETT_REA-48 Customer: Paeter Brell Associates Report Number: 150822
Client Reference: 218345030 Attention: Arig Zamlar Superseded Report: 148065
Sample Descriptions
Grain Sizes

Lab Sample Na(s) Customer Sample Raf, Depth {m} Colour Description Grain size Inclusions Inclusions 2
4200333 BH 1 (.30 - 080 Light Brown Clay 0,063 mm Stones Vegetation
4200335 BH 4 0.15 - 0.60 ~ Light Brown Clay Loam <0.063 mm Vegelation ‘None
4200337 LGE] 0.50 - .50 Light Brown Clay <0063 mm Stones Coal fragments
4200339 LK 1.10-1.10 Light Brown | Silty Clay Loam | 0.063-0.1 mm Stones Mone
4200341 TR 2.20 - 2.20 Groy Sandy Clay | 0.063-0.1 mm Stones Vegelation
4200344 L 1.00 - 1.00 Light Brown Sandy Clay 0.063 - 0.1 mm Stones Mone
A 200346 ™2 200 - 2.0 Ceark Brown Edlrt;'ﬂgw 0062 -01mm | Stones Mons
4200348 ez 3.00 - 3.00 Dark Brown | Sandy Clay | 0.063-0.1 mm Slones MNarne
4200304 T3 10110 Drark Browm SltLt:iﬂTw 0083 - 0.1 mm Mane Mone
4200305 g L] 2.00 - 200 Crark Briown Silty Clay Loam | 0.063 - 0.1 mm Mana Maona
4200308 T4 0.50 - 0.50 Dark Brown Sandy Clay | 0.063-0.1 mm Stonos Marz
4200308 TR 4 1,06 - 1.00 Light Brewn Eandy Clay 1 - 2 mim Stones MIA
4200336 TP 18 050 - 050 Beigs Clay ={.063 mm Vegetalion Stones
4200325 W5 1 0.50 - 1.00 Light Brown Clary =0,063 mm Vegelation Mare
42338 Ws1 2.500 - 3.00 Dark Browmn Sandy Clay 1 Stones Mg
4200330 W52 1.50 - 2.00 Dark Brown Silty Ciay 0,063 - 0.1 mm Stones Vegetation
4200318 W53 0.10 - 040 Dark Brown Sand 0.1 -2 mm Slonos Mane
4200318 W53 0.70 - 1.00 Light Brown Clay <(.063 mm Mane Naone
4200312 W5 4 0.10 - 0.30 Dark Brown Sandy Clay | 0.063-0.1 mm Vegetation Stones
4200313 W5 4 0.70 - 1.00 Yaliow J';:EFS;J ; 0,063 mm Vegelation MNone
4200321 WS g 010~ 0.50 Dark Brown Sandy Clay 0.1 - 2 mmn Etones Wegatation
4200322 W56 0.80 - 1.00 Light Brown | Silty Clay Loam | 0.063-0.1 mm None None
4200317 W5 11 0.20 - 0.50 Light Brown Clay Loam | <0.063 mm Slones Vegelalion

These descriptions are only intended to act as a cross check if sample identities are guestioned, and te provide a log of
sample matrices with respect to MCERTS validation. They are not intended as full geological descriptions.

We are accredited to MCERTS for sand, clay and loam/topsoll, or any of these materials - whether these are derived from

naturally gcurring soil prefiles, or from fill/made ground, as long as these materials constitute the major part of the sampla.

Other coarse granular materials such as concrete, gravel and brick are not accredited if they comprise the major part of the

sample.

14:33-20 19092011
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(I . Alcontrol Laboratories Valigated
CERTIFICATE OF ANALYSIS
50G; 110831-47 Location: Woodecrof Farm, Wateriooville Ordar Number: FBADDTISS
Jab: H PERETT_REA-45 Customer: Pater Brelt Associates Report Number: 150822
Clent Reference: 218341030 Attention:  Arie Famlar Superseded Report: 149065
T Customer Sample R B 1 BH 4 ™1 T P 2 P2
L PR P B3 memm e Radl =
] mCERTS scoredied.
§ R m—— DAk -4 A5-10 G50 -0 50 -2 i - 0ik - 2 K1
Pl Mo rresree Euztﬂﬂ Siold e SoilSold Soliseit ety et
Telisif Toies) unfiforcd mamzie. Darle Samgbed FROEEO eI 2RI 2R DO SECEEO
* Euboomctsd sl Dats Racnived NS0T N0 S10E01 FANR IR0 1001
= % rscovany of the sereguis standed 1o S04 Rad 110#3 147 11081 147 11080747 1147 LRI AT 1108814}
i iy e Labs Sampsis No.fx) AZO0133 4300005 4200337 42003441 4200044 AZO0ME
wrl dar e AGS Paference
F} Tripger benpch confirmed
Component LODVUnits Method
EPH Surrogate % tn ThACE az.2 825 91,2 985 951 G4
| FeCoeny M G0 § M 4§ M &M g M
EFPH Range =G0 - G40 <35 ThAOE <35 427 110 138 207 511
mo’kn & M &M & M & M &M & fa
Soil Organic Mallar (SO0} =35 % TM132 0972 5.97
# #
pH 1 pH TM133 7.76 173
Units M g M
Araenic o). 6 THA1E1 7.65 1.5 139 14 125 131
mafkn M M M M M M
Beryllium =101 TM1E1 0692 0928
mgkn i ]
Cadmium <(.0Z TRA1E1 0.302 0.22 0. 3562 00628 0,833 1.18
k) il | 1] B i 1]
Chromium =14 Th181 d4a.8 115 Jae At 4 282 2TE
matka ] Y ] i i M
Copper o4 TM181 114 4.6
ki M M
Lezad =T TRA1E1 187 189 225 339 270 129
mg'kn it} i i i i ]
Marciry =014 TEA1E1 =14 <014 =[.14 <0.14 =14 <=0.14
ma/ka it A i it} M ]
Micks a2 T 181 11 4,93 32T 32 2314 334
ek M M M M M ]
Selenum <1 makg | TM181 1.02 =1 <1 < =1 =1
W W W W W W
Vanadium =2 TRI1E] T 428
mg/kg # o
Zinc =18 T 181 21 843
mafka M M
Polyaromatic <1 TRA213 =10 =10 =10
| hvdrocarkons, Total ek
Soluble Sulphate 2.1 0,003 ThI243 o112 0,222
axtract as S04 BRE il M i

14:33-20 19092011
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(I . Alcontrol Laboratories Valigated
CERTIFICATE OF ANALYSIS

50G; 110831-47 Location: Woodecrof Farm, Wateriooville Ordar Number: FBADDTISS

Jab: H PERETT_REA-45 Customer: Pater Brelt Associates Report Number: 150822

Clent Reference: 218341030 Attention:  Arie Famlar Superseded Report: 149065
T ] . siomer Sampic R ] TPa TP 3 P4 TFa TP 18

L PR P B3 memm e Radl

] mCERTS scoredied.

§ NS T T—— 3 0 - 110 - 1.10 0o - 204 CLED - B - 050 - 0 50
i T H sl !:-:mm smts.'amquu samlm iﬂl’ﬁ:ﬁ Wﬁ 13#.@14?; SciSol
Telisif Toies) unfiforcd mamzie. Darle Samgbed e e b eI 2RI 2R FROESO SECEEO

* Euboomctsd sl Dats Racnived SR N0 S10E01 FANR FINEE01 1001

= % rscovany of the sereguis standed 1o S04 Rad P07 11081147 11088747 1108147 L0147 1108014}

i iy e Labs Sampsis No.fx) A0S 4200004 4200005 4008 4200008 4200075
wrl dar e AGS Paference

F} Tripger benpch confirmed
Component LODVUnits Method
EFH Surragate % tn ThAOE 849 a4.4 94,3 a97.4 = 99,8

| FeCoeny M G0 § M 4§ M &M g M
EFPH Range =G0 - G40 <35 TRADEG1 152 £38 241 145 <35 44,2
mo’kn & M &M g M 5 M EM & A
Soil Organic Mallar (SO0} =35 % TMI132 218 0BG
i #
pH 1 pH TM133 7.63 7.94
Units i ]
Araenic o). 6 THA1E1 T.a1 285 19.9 178 18.7 6,73
mafkn M M M M M M
Beryllium =101 TH1E1 00914 N.0E52
mgkn fA ]
Cadmium <(.0Z TRA1E1 0.565 .26 0.0762 <02 00527 <02
k) il hd ] M i 1]
Chromium =14 Th181 233 2.4 4 2.3 278 3315
matka i M ] i i M
Copper <14 Tei181 142 13.5
ma'kg M 4
Lezad =T TRI1E1 457 v 435 238 14.5 5.949
mg'kn it} i i i i ]
Marciry =014 TEA1E1 =14 <014 =[.14 <0.14 =14 =0.14
ma/ka it A i it} M ]
Micksl a2 T 181 218 10,4 15 10.3 997 T.63
ek M M M M M ]
Selenum <1 makg | TM181 <1 =1 <1 < =1 =1
W W W W W W
Vanadium =2 TRI1EA 4 61.9
m_pl'll;-n ] .|
Zinc =18 T 181 T5.6 16.2
mafka M M
Polyaromatic <1 TR213 <10 =10 =10 =10
| hvdrocarkons, Total madko
Soluble Sulphate 2.1 <i},043 TRAZ43 0,202 0,005
axtract as S04 BRE il i M

14:33-20 19092011
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(I . Alcontrol Laboratories Valigated
CERTIFICATE OF ANALYSIS
50G:; 11083147 Location: Wooderoft Farm, Wateriooville Ordar Number: FBATIES
Jab: H PERETT_REA-45 Customer: Pater Brelt Associates Report Number: 150822
Client Reference: 218340030 Attention:  Arig Zamlar Superseded Report: 1409065
T Customer Sample R W5 1 W5 1 w52 W53 W53 Wad
L PR P B3 memm e Radl -
] mCERTS scoredied.
:: it m—t : BO - & 1,50 - 260 10 - 040 G:TTE - 0.0 - 8
B e gmﬂ mﬁ Sonssis St P SolSolnt SeivSol
Telisif Toies) unfiforcd mamzie. Darle Samgbed e e b S0 DA lstel A b | SO0 OO0
* Bubosrincied Sk Crits Macnived I TR T 0 I 1T
FUE 0 iyl ol o e bl el el 506 Rel 1InA314T 11083147 11683147 1108347 1InA3 147 11081147
Sk ek o SN Laks Sampls He{s) 400035 4200075 4200230 4200318 4200318 4200013
wrl dar e AGS Paference
F} Tripger benpch confirmed
Component LODVUnits Method
EPH Surrogate % h ThADG1 96,6 473 1.5 96,7
| FeCoeny M § M §M & M
EFH Range =C10 - G40 <35 TRADE 59.6 Th4 240 A28
mo'kn £ M 5 M & M & M
Soil Organic Mallar (SO0} =035 % T132 1.16 1.62 216 1.95 4.55
i ] o) H i
pH 1pH ThA133 764 B.5 8.51 451 4.2z
Unsts M M M M M
Araenic wf) 6 TM181 14.4 [ 133 .22 10.4
ok M M M M M
Beryllium =101 TM1E1 2.2 0226 0,253 0. 754 Q618
ma'kg i ) i ] ]
Cadmium <(.0Z TRA1E1 0.Z71 0.22 0.181 0,368 AT
rric ke ] B i i i
Chramium ={1.9 Th181 AT R L a7 14.5 2BA
matka J M i M M
Copper <14 Thi181 b1 B 16,3 14 651 216
mg'kg i i M i A
Lexad =T TRA1E1 223 285 2259 98 4 T2.2
mig'kng i B i i M
Marciry =014 THI181 <014 <0.14 =0.14 <014 =0.14
ik M B B ] P
Micksl wli, 2 ThA1E1 431 231 218 B33 157
ek M M M M ]
Selepum <1 makg | TM181 =1 1.32 <1 <1 =1
i L W W i
Vanadium 0.2 TH1E1 24.8 441 564 3 345
mg'kg # # # i #
Zinc =18 Tr181 o232 TaE .0 135 124
mo/kn M ] B M B
Polyaromatic <1 TRA213 =10 =10 <10 =10
| hydrocarkons, Tolal ek
Soluble Sulphate 2.1 0,003 ThI243 noz2i4 0.09449 0,193 0,145 0003
axtract as S04 BRE g/l bl M i M M

14:33-20 19092011
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(I . Alcontrol Laboratories Valigated
CERTIFICATE OF ANALYSIS
50G:; 11083147 Location:  Wooderoft Farm, Waleriooville Ordar Number: FBATIES
Jab: H PERETT_REA-45 Customer: Pater Brelt Associates Report Number: 150822
Client Reference: 218345030 Attention:  Arig Zamlar Superseded Roport: 1489065
T R Custoener Sample R WE 4 W B W5 E W5 11
w SO RS mocrod Rad
] mCERTY scoreddes.
§  Devialing samgpic. T - 0.0 -0 50 -1, 0,20 -2
o At s Meicicitband | ot Sessi Soiveoies g
Tl Todel) unfifored semgde. Darle Samgbed OO ORI IOVOESE0 1 ORI
* Subccrnecsd bl Erats Racaived B0 SN0 S0 SRR
FUE 0 iyl ol o e bl el el 506 Rel TIBAS14T 11083147 11683147 1108147
i iy e Lab Sampls No.fx) 4200013 4300321 4200027 4200017
el far b LGS Paferonce
F} Tripger benpch confirmed
Component LODVUnits Method
EPH Surrogate % % ThAoeE1 86,5 102 96,2
| reeoend &M § M M
EPH Range =510 - G40 <35 THOE1 <35 420 559
mag/kg g M § M M
Soil Organic Mallar (SO0} =035 % T132 2.36 1.55
# #
pH 1 pH TM133 .35 7.15
Units M W
Argenic wfl. 6 Th1E1 A 14.4
matka M I
Beryllium =0.01 TRI1E1 0,308 0.904
mikn B B
Cadmium =0.02 Th1E1 278 0579
mig/ki h M
Chromium =4 TeA181 19.8 273
matka M .
Cogper <14 TM1E1 56.9 773
mg'kg [ [
Lead <) T TM1E1 17 171
malkg M )
Marciry =014 Th181 =014 =014
ma'ka M M
Micksl =2 TA181 151 323
ek M M
Selpnaum =Imakg | TMIE1 =1 1.38
i W
Vanadium ={.2 TRA1E1 0.8 528
ma'kg # #
Zinc =1.0 TM1E1 6120 524
mafka M M
Polyaromatic <1 TR213 =10 <10 =10
| hvdrocarbons, Tolal rafk
Soluble Sulphate 2.1 <i),(503 THZ43 00816 omaz
axtract as S04 BRE gl M M

14:33-20 19092011
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(I . Alcontrol Laboratories Valigated
CERTIFICATE OF ANALYSIS
50G:; 11083147 Location:  Wooderoft Farm, Waleriooville Ordar Number: FBATIES
Jab: H PERETT_REA-45 Customer: Pater Brelt Associates Report Number: 150822
Client Reference: 218345030 Attention:  Arig Zamlar Superseded Roport: 148065
GRO I:I GC-FID isi .
Custemer Sample B TPt
w SO RS mocrod fad
o e
1.9%-1.14
e swpieTyos|  Sotscn
eI Toted) unfiliored semple. Dirle Sarsghed FEROEE0
i oo RO G |
S e e Lab Sampis No.(s) 420013
el far b LGS Paferonce
1} Tripger beeech conlimcd
Component LODVUnits Method
GRO Surropate % bl ThAOES 75
| recoven §
GRO >Ch-C12 a4 TMOES =44
ug'kg &
Mathyl tertiary butyl athaer <5 pg'kg | TMOBS <5
 (MTEE) g #
Benzens =10 TROES =10
uarky §M
Tolgens <2 pgikg | TMOBS <2
& I
Elhylbenzers <3 yglkg | TMOBES =3
E M
m,p-Aylena =6 pgikp TRDES <1
&M
o-Xylane =3 pafkg TMOED <3
& M
sum of detected mpo =0 pgfkg | TMOEG =
xylane by GC g
sum of detecled BTEX by =24 TMOES <24
GC po/kg §
Aliphatics =C5-CE <10 THRES =10
pi'ky &
Aliphatics =CE-C2 =10 TRAGRD =10
uitilki §
Aliphatics =CBE-C10 =10y ThES =10}
un'kg §
Afiphatics =C10-212 =10 TMOES =10
ug'kn §
Aromatics *ECS-ECT <10 TMOES =10
ua/ky g
Aromatics *ECT-ECE <1 ThAdES =10
un'ka §
Aramatics *ECR-EC10 <10 THOED =10
un'kg §
Aromatics *=EC10-EC12 =10 TROES =10
un/kg §

14:33-20 19092011
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(I . Alcontrol Laboratories Valigated
CERTIFICATE OF ANALYSIS
50G:; 11083147 Location: Wonderol Farm, Wateriooville Ordar Mumber: PEADTIES
Jab: H_PBRETT_REA-48 Customer:  Pater Breit Associates Report Numbaer: 150822
CHlent Reference: 218340030 Attention:  Arie Zamlar Superseded Report: 148065
OC, OP Pesticides and Triazine Herb
Y N oo Sampie A T8
W RO 0T pemsroed e,
] mCERTY scoreddes.
§ Dawialing sampic. .
Dapdh [m) 0,50 - 0.50
il Bt F b ik Sample Type SoiiSelkd
1o isi# Todai) unfiliored semgde. Dirle Sarsghed FEOAE1
t :m—:a:a " . Crate Bncnives FAEED
il b Ju e o vy S0 Rad TitakT=AT
:::-.:l:zb.m-l:i:;uun-:: Labs Sampde Mefs) 42003385
el ar fhw AGS Faference
F} Tripger benpch confirmed
Component LoDV nits Method
Mevinphos =30 THMOTS <5(}
uarka
Dichlorns <50 TMOTS =50
pa/kg
HMexachlorobanzensa <hj TRAOT3 <50
un/kg
Tecnazensa <5 TRAGT3 <503
ualki
alpha-Hexachlorooyelohex <50 TMOT3 =50
| ane (HCH ! Lindane) unika
Trifluralin <h0) THOT3 =6}
un'kg
Digzirson <& TRAGT3 <K
ualky
Ciintozens (PCHE) <5y TMOT3 <50
ualki
Etrimphos <R THAOT 3 L1
ualky
Triaflate =5 TMOTA =50
pgikg
gamma-Hexachlorocycloh <Hi TMOT3 <50
exans (HCH ! Lindane) un'kn
Heplachior <5 THAGT 3 <50
ui'ki
Propetamphos <50 THOT 3 <50}
unfkg
Dimeihoate =5} THOTI =50}
unlkg
Chiorpyriphos methyd <5 TMOT3 <50
uglky
Chicrothakonil <5 TMOT3 =50}
ualka
Abdrin =5} TRADT =50}
un'kg
bela-Hexachlorocyclohaxa <50 TRAGT S il
ne {HCH f Lindana} walkg
Pirimiphos-methyl <50 TMOT3 <5i}
ke
Telodrn <hih TAGTS <50}
ua'ka
Chiorpyriphos =50 THOT3 =H0
un'kg
tsodrin <5 TAGT 3 <50
pa'kn
Mathyl parathion <50 T™MOT3 <50
un/ke
Malzathion <500 THOT 3 =50
ugikg
Frrihsan <§0 TRAOT 3 <50
un/kg
Fanitrathion <& THAGT3 <&
un/ka
Triadimefon <50 THOTS <50
un'ka
Heplachlor epaxide <50 THAGTS =50
un/ky
Parathion <5} TMOT 3 =5
un'kg
Pandimsthalin <50 THAGT 3 =50
ke
Chiarfenvinphos <5 TRAOT A =50
ualka
o,p-DDE <50} THMOTS =50
pa'kng
Trans-chiordana =R} TRAGT 3 <50
[E]u [l 5]
Endosulphan | <5 TRAGT 3 <5}
[T
p.p-0DE <50 TG 3 =<5}
walka

14:33-20 19092011
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(I . Alcontrol Laboratories Valigated
CERTIFICATE OF ANALYSIS
50G:; 11083147 Location: Wonderol Farm, Wateriooville Ordar Mumber: PEADTIES
Jab: H_PBRETT_REA-48 Customer:  Pater Breit Associates Report Number: 150822
Chent Reference: 218340030 Attention:  Arie Zamlar Superseded Report: 148065
OC, OP Pesticides and Triazine Herb
T T N s icenes Sampin B TF 18
" FROAT RS deivnd i,
L] AHGERI TR Siod gkl
F Duiatig sampls,
Dwepah ) 0,50 - 0,50
u-:-l ﬁ"ﬁmm Sample Type  Soifsotid
lst umfBl Tl | imfiRged seavpls, Dale Sargibed PRI
A M
kb et | sampeNots)| s
SRR R rv] SBEH e BT P DiE bRy ALE Referance
Li] Triggar w4 oo lemad
Componsd LOD/Units | Mathed
cis-Chlosdane <5 THAGT 3 <50
un/kg
o.p-TDE (DDD} =50 THOT 3 <50
palky
Dieldrin <5 TRAGTA L=l
ualka
o, p-D0T 5[} THOTA =50}
uglkg
Endrin <50 TRAOTS <50
un/ka
Ethion =5 TRACGT S i)
u 'k
pp-TDE (DDD} <50 TMOTS 5[}
pa/kg
p.p-DOT =5l TROTA =50
ukg
Endosulphan Il <50 TRAOT3 <50
un/ke
o, p-Metioxychior =50 TRAGTS <5()
ko
Carbophenothion <50 THOT =5}
unikg
. p-Methoxychior =50 TROT3 =50
un/kg
Triazophos <50 TEAGT 3 <50
unk
Fermmethnin | <50 THAGT 3 <50
uka
Endosuphan sulphate <50 TRAOT3 =50
uakg
Parmathrin 1l <K THAGT 3 <50
un/k
Phosalone <5 TRAGT 3 w50
unfke
Azinphos-etd <500 ThAOT A 50
ualka
Azinphos-matin =50 TMOT3 =H0
un'kg

14:33-20 19092011
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(I . Alcontrol Laboratories Valigated
' CERTIFICATE OF ANALYSIS
50G: 110831-47 Location:  Woodcroft Farm, Waleriooville Order Number: FBADDTIES
Jab: H PERETT_REA-45 Customer: Pater Brelt Associates Report Number: 150822
Client Reference: 218345030 Attention:  Arig Zamlar Superseded Roport: 1489065
PAH by GCMS _ "
Custeemer Sample R 1 TP TR 3 W53 W54 WiE

L RO A0S mocrod Bed,

] mGERTS scorodided.

§ NS T T—— D - Dl - 2 500 A49E- 1,14 A - O 40 A - 030 010 - 0 50
B e E-w:d:rﬁ S Sowssns SoiliSold P “Solvsan SoitSol
Tl Todel) unfifored semgde. Darle Samgbed FROEE0 SEEET Pzt A R | ORI SOEET 0N

0 Suboomiracted iast. Date Racnived 1T SR SO0  f e S0 F080 1

=y x ::::::;:"“: 500 Rel 1IBSI-4T 11083 14T 11083147 11083147 LIS 14T 11083147
il ek s el ekl Labs Sampe Mefs) 4700341 420004E 4300304 4300315 4200312 4200
el far b LGS Paferonce

F} Tripger benpch confirmed
Component LODVUnits Method
Maphthalene-d8 % ko TeA218 G54 8923 ar.s 929 96,4 99,7

| recoien
Acenaphihene-d10 % W TMZ1B 56.7 85.8 86.3 89.3 94,3 96,9
recoyery ™
Phenanthrama-di0 % a TMZ18 52.4 789.2 a5 888 1.5 851
recoveny™™
Chrysene-di2 % k] TeAZ18 46.6 406 48.1 I | 91.2 975
Perylene-d12 % recovery™ o TeiZ18 434 856 533 85.1 91.7 857
Maphtivalens =0 uglkyg | TMZ18 =g 5.3 18.8 F 7.3 21.5
i fl A A i B

Acenaphithyiana =12 TRIZ18 =12 124 205 513 3 167

kg M M M M M ]
Aconaphthens <f pgkg | TM218 < 4.7 <8 1800 <f <8

M M M M M M

Fluorene <10 T8 <10 57.2 182 1250 <1[) <10

ygﬂﬂ fidl i [in | Bl fid [
Phenanthrene =15 TMZ18 26,3 LIk 117 3460 782 105

ug'kg B A r kA M 1
Anlhracens =16 TMZ1H <16 182 a6 1 1520 63.8 A0.4

ks M [ | M M [
Fluarantheng =17 TeAZ18 26.9 1410 210 11300 165 289

wii/ ki M M M M M 3]
Pyrene =15 THM218 222 1330 192 11100 165 266

ua'kg i M M i M i
Banziaanthracans =14 TMZ18 =14 Tha 139 8160 17 156

uglkg i I i il M P
Chrysane <10 TM218 =10 213 137 5840 106 169

kg M ] M M M M
Benzolbfluoranthens =15 TM218 =15 1500 170 ars0 206 269

ki M M M M M ]
Benzolkflusranihens =14 THZ18 =14 421 ar4 3350 56,1 100

wa'ka b M hA i b i
Benzolapyrana =15 TMZ18 =15 1050 i B310 112 2M

wn ke M M i i M A
Indenol 1,2, 3-cd)pyrene =18 TeZ18 <18 807 a7 4330 105 135

ui/k M M M M M M
Dibenzola hjanthracens <23 TeiZ18 =23 214 583 1380 3.6 41,2

ualka M M M M M M
Benzo(g,h perylens =24 TMZ18 <74 SE0 105 5910 176 179

un'kg i i hA A A i
PAH, Total Deteclsd <118 TMZ18 =118 10500 1540 TE200 1430 2000
| USEPA 16 uo'kg

14:33-20 19092011
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(I . Alcontrol Laboratories Valigated
| CERTIFICATE OF ANALYSIS
50G; 110831-47 Location: Woodecrof Farm, Wateriooville Ordar Number: FBADDTISS
Jab: H_PBRETT_REA-48 Customer:  Pater Breit Associates Report Numbaer: 150822
Clent Reference: 218341030 Attention:  Arie Famlar Superseded Report: 1409065
Semi Volatile Organic Com nds
W Customner Sample B W5a W B

L PR P B3 mems e Radl

] mCERTS scoredied.

B:: Ty s Duapth jm) OG- 48 0.0 -0 50
i T H sl Sample Type SoitSoid SriSold
1o isi# Todai) unfiliored semgde. Dirle Sarsghed priatin A G B ORI

* Euboomctsd sl Dats Racnived A0SR0 SN0

= % rscovany of the sereguis standed 1o S04 Rad PRI AT 11083 14T

:::.'; 0 "H'h o] :‘;':::::: Labs Sampe Mefs) 4F0011E b el
wrl dar e AGS Paference
F} Tripger benpch confirmed
Component LoDV nits Method
Phenol <100 ThA157 <0 < {00
walks
Pentachlarophens =100 TM15T <00 <i0n
pnkg
n-Nitroso-n-dipropyiamine <100 TM157 =200 <100
un/kg
Mitrobenzens <100 TRA157 <20 <100
ke
Isapharone =100 TM157 <00 <100
un'ka
Hexachloroethane =100 TM15T 00 =100
un/'ka
Hazachiomoyclopentadisn <100 THM1ET <00 <10
g un/kn
Hexachkorabutadiensa =100 ThA15T <Al =100
uiak
Hexachborobenzens =100 Ted157 <2200 <100
unlkg
n-Dhoclyl phihalale <400 TM1ET =200 =100
uglkg
Dimathyl phihalats =100 TE1E7 =200 <100
pa'kn
Digthyl phihalate =100 TM157 <200 <100
uiak
n-Dibutyl phthalale =100 TMIET <200 <100
uglkg
Dibenzofuran =100 TM1iET 1130 =100
ug'kg
Carbazole <400 TM157 508 =100
Uk
Bulylbenzyl phthalate =100 TeA157 <300 <40
ualki
bl 2-Ethylhexy ) phithalate =100 TMIET am <100
pnlkg
bzt 2-Chloroathoxy mathan =100 TRATST =200 =100
B unlkg
bis{Z-Chloroethyljether <100 THM157 <200 <100
kg
Azobenzens <100 TM157 <l <100
ua'ka
A-Nilraphenal =100 TM16T =20 =100
unfkg
4-Mitroanifing <100 TeA1ET =200 =100
unikg
d-Methyiphenol <100 Tei157 <H00 <100
ua/ky
&-Chiorophenyiphenylether <100 TM157 00 <100
ug'kg
AChloroanilene <100 TMIET <0 =100
un'kg
4-Chlore-3-methylghenol <100 TEI1ET <200 <100
4-Bromaopheryiphenylether E%I%’EI TRA15T <200 <100
ualkd
F-hlitraaniling =100 TM15T 200 <100
un'kg
2-Mifrophennol =100 TMI1ET <400 =100
un'kg
2-Mitrcanifine =400 TM1ET =201 =100
pike
E-Methyipheniol <100 THA157 <0 =10
wa'ka
1.2 4-Trichlorohenzens =10 TM1ET =200 <10n
pkn
2-Chiorophanal <100 TMIET <00 =100
pa/kg
2 B-Dimitrotoluenea <100 TRA167 <20 <100
ke
2 A-Dinitrotoluene <100 TW157 <00 <100
wa'ka

14:33-20 19092011
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(I . Alcontrol Laboratories Valigated
CERTIFICATE OF ANALYSIS
50G:; 11083147 Location:  Wooderoft Farm, Waleriooville Ordar Number: FBATIES
Jab: H_PBRETT_REA-48 Customer:  Pater Breit Associates Report Number: 150822
Client Reference: 218345030 Attention:  Arig Zamlar Superseded Roport: 148065
Semi Volatile Organic Compounds
T st Sample R W53 WS
L FRCAT RIS daei v il
] ARERTS govdtabtiad
P Daviating sampls.
A Depah () 010- 040 £.10 - 050
i mﬂmm Sample Type SoilSolid Soivastia
TP T Ne-——— Date Sarsgled IR0 IR0
D | e | e
m-n:muu mm-:: Labk Sampla No.fs) Elran eyl 4700
SRR R rv] SBEH e BT P DiE bRy ALE Referance
Li] Triggar w4 oo lemad
Componsm LOD/URIts | Mathod
2 2-Dimalbyiphanal =100 TMI1ET =2 <100
unlky
2 &-Dichiorophenal =100 TeA15ET =0 <100
pa'kd
2.4,8-Trchlorophenal <100 TM157 <200 <100
unrka
24 5-Trichlorophenal <100 TM15T =20 =100
un'kg
1.4-Dichlorcbenzane =100 TM1ET =200 =100
ud'kg
1.3-Dichlorobenzane =100 TeA15T =200 =100
ua'ke
1.2-Dichlorobenzene <100 TM157 =200 =100
unikg
2-Chiloranaphthalens =100 TM157 =200 =100
unika
2-Methyinaphthalene =100 TM157 <200 =100
Uk
Benzolalanthracene =100 TH15Y 0 =100
unkn
Chrysens <100 TMi5? 7180 =100
unlkn
Maphthalene =100 TMi5T =200 =100
unfkg

14:33-20 19092011
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(I . Alcontrol Laboratories Valigated
' CERTIFICATE OF ANALYSIS
50G:; 11083147 Location:  Wooderoft Farm, Waleriooville Ordar Number: FBATIES
Jab: H_PBRETT_REA-48 Customer:  Pater Breit Associates Report Numbaer: 150822
Client Reference: 218340030 Attention:  Arig Zamlar Superseded Report: 1409065
TPH CWG iS!
Cusbemer Sample B W5 W54 WSE
L PR P B3 memsred Radl
B mCERTS scoeodicd,
2 ety s Dapth [m) 0AC - 040 0.0 - 030 CAD -0 50
Pl e S P g ey Sarmple Type SollSold SeilSotid SoilSold
1o isi# Todai) unfiliored semgde. Dirle Sarsghed priatin A G B ORI R
:. Zubcomiracicd j2sl Drats Racnived T A0 Bl b
::::’:3::::::::': S04 Rl Titai-47 11081147 1168847
e R R s s s Labs Sampshe Nefs) 4200318 4200312 4200331
wrl dar e AGS Paference
F} Tripger benpch confirmed
Component LODVUnits Method
GRO Suropate % t TRADES 36 o8 it
EH![EE :-q
GRO »C5-012 <idd TRAGES 2 =44 =idd
p/ky
Mathyl tertiary butyl ather <5 pgikg THOES <h <h =5
 (MTBE] i ] o)
Benzens <10 TMORED <10 =10 <10
pafky B r [
Tolsene <2 pgikg TRADED < o o
B i P
Elhylbenzers <3 yglkg | TMOBES =3 =3 =3
) ) rA
m,p-Aylena =6 pgikp TRDES <6 <f =§
B i 1
o-Xylane =3 pafkg TMOED <3 =3 =3
B b il
sum of detected mpo =8 kg THOED B < 4
eylens by GO
sum of detecled BTEX by =24 TMOES <24 <24 =24
BC uglkg
ABlphalics =C5-CE <10 TMOED 255 =10 <10
p'ky
Alphatics =CB-C8 L ] TrACED ] =10 =10
uaka
Aliphatics =CBE-C10 <10 THOET <10} <1i} <10
unkg
Afiphatics =C10-C12 =10 THOED 133 =10 =10
ug'kg
Aliphatics =C12-C16 =100 Te1T73 12400 2120 1580
ua'k
Aliphatics =C18-C21 =100 TMi73 A5E00 1240 5Ta0
ualka
Aiphatics =C21-035 =100 TM173 303000 11300 192000
un'kg
Aliphatics =C35-C44 =100 TR173 260000 13&0 341800
un'kn
Total Aliphatics >»C12-Cad4 =100 TM173 &11000 16000 232000
ke
Aromatics *ECS-ECT <10 TrAGES <1} <11} <10
unika
Aromatics =ECT-ECE =10 TRIGED <10 =10 <10
un/ko
Aromatics *ECE-EC10 =10 TRDES =10 =10 <10
pn'kg
Aromatics *=EC10-EC12 =10 TRDES =10 =10 <10
uatky
Aromatics *EC12-EC16 <100 TM1T3 2E100 B0 2580
un'kn
Aromatics *EC18-EC21 =100 TRATTS 128000 B210 7110
un/k
Aromatics *EC21-EC35 =100 TMI1T3 733000 AB000 53800
Aromatics *EC35-EC44 E%I%’EI TM1T3 34000 17000 20200
ualkd
Aromatics *ECE0-EC44 =100 TM1T3 50000 BZED Traa
unikg
Total Aromatics =100 TMITA 1620000 71800 24100
=EC12-EC44 pglkg
Total Aliphatics & =100 TM1T3 2230000 as000 316000
 Aromatics =05 C44 ik
Total Aliphatics =C5-35 =100 TM1T3 351000 14700 200000
uika
Total Aramatics =05-35 =100 TM1T3 BRIOO0 54000 BXa00
E]s 0,5
Total Aliphatics & =100 TM173 12400800 GOE00 264000
Aromatics =C5-35 n'ka

14:33-20 19092011
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(I . Alcontrol Laboratories Valigated
' CERTIFICATE OF ANALYSIS
50G: 110831-47 Location:  Woodcroft Farm, Waleriooville Order Number: FBADDTIES
Jab: H_PBRETT_REA-48 Customer:  Pater Breit Associates Report Numbaer: 150822
Client Reference: 218345030 Attention:  Arig Zamlar Superseded Roport: 148065
VOC MS (S
Custoener Sample R W5l Wik
L RO A0S mocrod Bed,
] mGERTS scorodided.
B:: Ty s Duapth jm) OG- 48 0.0 -0 50
Wardlt Pt i i Sampie Type SoiVSoid ScitSoid
1o isi# Todai) unfiliored semgde. Dirle Sarsghed priatin A G B ORI
0 Subosmimcted lasl. Erats Racaived B0 SN0
e e SO0 Rl 11083147 11083147
nlu.l:ldmz:-mmﬁm Labs Samisde Negs) AR AT
el far b LGS Paferonce
F} Tripger benpch confirmed
Component LODVUnits Method
Dibromoflugromethane®™ ko Th116 84,2 0.9
Tolsene-td** % TM116 928 100
A-Bromofluorcbanzans™ a TM116 150 129
Dichlorodifluoromathane <4 pgikpg TM116 <B =i
i kA
Chiorameathane <F¥ pgikg | TMI11E <14 <7
it i
Wiryl Chioridie <) TM11E =20 =10)
un'kg Li #
Bromomathane =13 TM116 =28 =13
pn'kn il A
Chloroathana =14 Te116 =28 =14
uik M M
Trichlgroflugrormethane <G pgfkg | TMT16 <12 =k
i il
1 1-Dechloroathens =10 TrI116 =20 =10
p'kn # W
Carbon Disulphids <7 ygkg | TMI16 53.5 <7
i M
Dichleromeathans =10 TeA1 16 =20 =10
ke # #
Methyl Tertiary Bulyl Ether =11 TM116 =22 <11
unfki M M
trans-1-2-Dichiorosthens =11 TM116 =22 =11
ualkg M £l
1.1-Dichioroethane <f pghkg | TM116 <16 =f
M M
cis-1-2-Dichloroethens =3 pghkg | TM116 =10 =5
M )
2. 2=-Dichloropropane =12 TRA116 =24 =12
un/'kg M M
Bromochloromathane =14 TM116 <28 =14
wa'kg M i
Chloraform =B paikg TM116 =16 =B
i [
1.1 -Trchlorosthans =7 pgikg TeA1 16 =14 <7
B [
1. A-Dichlorapropens =11 THMI1E =22 =11
un'kg M M
Carbontatrachéorida =14 TR116 =28 =14
wi'kn M A
1_2-Dhchioroethane <5 pg'kg | TM116 <10 <5
i [
Benzene <0 pg'kg | TM116 <18 =8
M M
Trichlarosthens =9 pugikg [ TMIE =18 =g
i M
1.2-Dichloropropans =12 TRI116 <24 =12
L M M
Dibromomethane =9 pgrkyg TM116 =18 =8
il [
Bromuodichloromwetihane =7 gk [ TMI1E <14 <7
i il
cig-1-3-Dichloraprapane =14 THM11E =28 =14
ug’kg M M
Tolsens <5 pgkg | TMT16 =10 7.37
i ]
trans-1-3-Dichloropropene =14 TM116 =28 <14
ualka
1.1.2-Trchloroemans <10 TM11E =20 =<{0
gk M M
1.3-Dichloropropana =7 pgikg TM116 =14 =7
# #
Tetrachborosthens =5 pgikg TMM116 =10 =h
i kA
Dibromochloromethane <13 TM116 <26 =13
unka M M

14:33-20 19092011
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(I . Alcontrol Laboratories Valigated
CERTIFICATE OF ANALYSIS
50G: 110831-47 Location:  Woodcroft Farm, Waleriooville Order Number: FBADDTIES
Jab: H PERETT_REA-45 Customer: Pater Brelt Associates Report Number: 150822
Client Reference: 218345030 Attention:  Arig Zamlar Superseded Roport: 148065
VOC MS (S)
Cuslzenes Sampln R W33 WS §
L] FROATRES deeii i s,
P Smmamn
Depth (i) 010 - 2140 .10 - .50
dine an ﬁ“ﬁmﬁ Sample Type SedlSclid Seiygolid
IeEuniBt  Toial | miiesd senils, Dte Sampled IO W
i | Sl e S
seams ettt | insanpenom|  4mmie sz
Al e ] R L AT e el Ly A0S Rafaraice
i Trigggid et & et el
Componsmt LODMUnIts | Mathed
1. 2-Dibromoethans =12 TM118 =34 =12
unlky M M
Chlorabenzens =5 pgskg TM116 =10 =h
b i)
1.1.1.2-Tetrachloroethane <10 TH1 16 =20 <11
walka M M
Elhylbenzens <4 pyafkg | TM11E <R <4
i M
pim-Xylena <14 TM116 =328 <14
pakg # L
o-Xylansa =10 TRt 16 =2 <1l
un'ky M L
Slyrene <10 TM116 =20 <1i)
palky M M
Bromoform <10 TM116 =20 =10
un'kg M M
Isopropylbenzsna =5 pg'kyg TM116 =10 =5
il i
1.1.2.2-Tetrachlorcathans =10 Te116 =20 =10
unikd # #
1.2.3-Trchloropropane <7 TM116 =34 =17
u'kn M M
Bromobenzens <10 TM116 =20 =10
ualkg M M
Propylbenzense =11 Te116 =22 =11
kg M M
2-Chlorotoluens =9 pgrkg TRt 16 =18 =g
Ll [
1.3.5-Trmethyibenzens =B pgikg [ TRI11E <15 =5
# H
A-Chlorolchiens =12 TM116 <24 =12
un'kn M M
tart-Butylbenzens =12 TRI116 =24 =12
ke “ #
1.2.4-Trmethylbenzane <d pgkg | TM116 <18 <B
# W
seo-Bulylbenzens =10 TM116 =20 =10
un/kg ul il
&-lsopropylioleana =11 TM116 =42 =11
ualky M M
1.3-Dichlorobenzens <G pyglkg | TMM116 =12 =6
A A
1 4-Dichiorobenzens <5 pglkg | TM116 <10} =5
i i
n-Bulylbenzenn =10 TM116 <20 =10
pa'ka b A
1.2-Dichlorcbenzans =12 TM118 =24 <12
wiyfkn M M
1.2-Dibromo-3-chloropropa <14 TE116 <38 <14
i uaky M M
Tert-amyl methyl ether <15 TM116 =30 =15
un'kg
1.2 4-Trchlorobenzens =6 pgikg TMi1E =12 =f
# L
Hexachiorobutadisne <12 TM116 =24 <12
ualky
MNaphthalene <13 Th116 <26 =13
walkg M i
1.2.3-Trichlorobenzens =G pgkg | TM116 <12 <
i i

14:33-20 19092011
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o  Alcontrol Laboratories Vallgated
CERTIFICATE OF ANALYSIS

5DG: 11083147 Location;  Woodcroft Farm, Wateriooville Order Number: FBATIES
Jakb: H PERETT_REA-45 Customer: Pater Brelt Associates Report Number: 150822
Client Reference: 21834030 Attention:  Arie Zamlar Superseded Report: 148065
Extractable Petroleum Hydrocarbons (EPH) By GC-FID
EPH (DRO) (C10-C40)

Samphe Na Customer Sample Rel. Matrix (rmgika) interpretation
4234529 W51 2.50-3.00 SOLID Ta.4 PAHSHumic Achls
4234627 TR 4 1.00 - 1.04 SOLID <350 Mo ldenlification Possible
4234722 WS 2 1.50 - 2.00 SOLID 240 Carbooylic Acids
4775469 TP 18 (.50 - 0.50 SOLID 4t 2 FAHSHumic Acids
4235564 TF 4 0.50 - 0.50 S0LID 145 PAHS/HUMmIc Acids
4235821 TR 1 220.2M SOLID 138 PAHSIHumie Acids
4235653 TR 2 1.040 - 1.00 SOLID 207 FAHSHumic Acids
4236504 W53 I SOLID 428 Mo idenlification Possible
4216936 W56 .80 - 1.00 S0OLID 420 PAHS
4236950 TP 3 2.00 = 2,00 S0OLID 241 PAHS
4237365 Waa 0,70 - 1.0 S0OLID =350 Mo dentification Possible
42373649 WS 1 050 - 1.00 SOLID 54 6 Mo identification Possibla
4237583 Ws 11 .20 - 0.50 SOLID 55.8 PAHS
4241036 TP1 .50 - 0.50 SOLID 110 FAHSHumic Acids
4241056 TP 2 3,00 - 3.00 S0LID 152 PAHS/HUMmIc Acids
4241083 BH 1 0,30 - .80 20LID <350 Mo Identification Possible
4241126 BH 4 315 - 0,60 SOLID 427 ko Idantification Possible
4248402 TP 2 2.00 - 2.00 SOLID 511 PAHSHumic Acids
4248428 TP 3 1.10-1.10 SOLID 238 PAHSHumic Acids

Extractable Petroleum Hydrocarbons {formally Diesel Range Onganics) ;- Any compound extractable in n-hexane within the caron range C10-C40, includas
Alphatic (Min Oif), Arpmatic (PAHs] and naturally occurmng compownds,

14:33:20 19008/2011
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(I . Alcontrol Laboratories Valigated

CERTIFICATE OF ANALYSIS

5DG; 110831-47 Location: Woodecrof Farm, Wateriooville Ordar Number: FBADDTISS
Jab: H PERETT_REA-45 Customer: Pater Brelt Associates Report Number: 150822
Clent Reference: 218341030 Attention:  Arie Zamler Superseded Report: 149065
Asbestos ldentification
‘Thatsd £f Begivtry Aratyad By Cisrrants Aracaita [P Chivselie (Wuta) Creaiods [Baet Fitwon Alinais i Firon Tremalds | . Fon Aasasten
sk Aabarize Aaswrina Artacphyioe Titin
CuteTer Garge Rl TP I M52 07 1 Ty Lones fibres in Wil Dedmchend (47 Deeteimed (i1 ot Dppecind (] | Mot Tevecten [B) | W Cerected (41 | lor Do (9] Hor [epacted
Cheyify (i) 108~ 11l Pk krarski vl
Samphe g ERT )
Cwia Sargad 2TERE DR
Mla Hecpisred
BN - LR A7
Drigad ampie 4,21
MERiad Fanrbe THTE
Ciorizrer Largys Bet TPINSET oroajLL T=vur 4 et Dwsimctod |45 Pick ‘Dabwenasd 148 Mot Desecied (4] W FH Rt [E X Rt Dbeiad (4 | Yt Desosies
Cepth [} 1.8 -3 Fresiwekd
RaTpls Tpe S
e Sovepiend MERENE - oD
‘Dwle Boorowe
ma 110N 7
Orgina Semple 4,200,39
LT TrHA
usiarer Same AE ™ & NAX anEILL Tz Aleprpeoe bl | Fel Deeoed [5) Ciefetial (8] Sl Detevied (F] | Mol Deieced [#) | BelOetected (0] | i et (] Wt Delmcied
Daplh [} 1,09 -0 Pl by Eie Eypical ol
Samiple Typs SO AR CRE
Diaie Ramphid AT R0
Ceie Aoy
e LimEL A
Deggnil Sarmpla 4,280,347
Manzd Misrker THEE
DT Garae Rel L 07 L Tiawunr . Wl Delethed (4] | Fof Dptemed (6] | %of Demecied (6] | Won Deiechen [8) | WeiDerchad [8) | for Do (0] Hor, [epacted
Chepithy [} 10811 Pk hrviki
Sarmghs Taps LR
Dwla Sarrpiac UIERE D
Psia Hecrisvee
BN - LR
(il Sorvpls & MM
AT Fanrbo THiTA

14:33-20 19092011
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o  Alcontrol Laboratories Vallgated
CERTIFICATE OF ANALYSIS

5DG; 110831-47 Location: Woodecrof Farm, Wateriooville Ordar Number: FBADDTISS
Jab: H PERETT_REA-45 Customaer: Peter Brell Associates Report Number: 150822
Client Reference: 218345030 Attention: Arig Zamlar Superseded Report: 148065

CEN 10:1 STAGE BATCH TEST

WAC ANALYTICAL RESULTS REF : BS EN 12457/2
Client Reference Site Location Weoodcroft Farm, Waterlooville
Mass Sample taken {kg) 0117 Moisture Content Ratio (%) 30.0

Mass of dry sample (kg) 0175 Dry Matter Content Ratio (%) 76.9

Particle Size <4mm =85%

e ]
Case

SDG 11083147

Lab Sample Number(s) 4200305 —
Sampled Date 25-Aug-2011

Customer Sample Ref. TP 3

Depth (m) 2.00-2.00

e e ]

Solid Waste Analysis Result

Tolal Crganic Carban (5] 1z7

Loas o lgnition (%)

Zum af BTEX [mgg)

Sum al T PCEs (mg'kg)

Mirers Ol impkg)

PAH Sum of 17 (mgleg) =100
pH [pH Units) T.63
MM o pH G (mokikg)

AMC o pH 4 (molfkg)

. Conch in 10:1 eluate 108:1 conc? leached Limit values for compliance beaching test

Eluate Analysis €2 o l o e waing 86 EN 13457-3 2t L/ 10 kg
Result :. Limiit of Detectian E Fesult LIt of Datacting

Arsenic 0.00307 | <o00012 | 00307 <(),0012
Barium $ i " | - . 2 - 2
Cadmium <0, 0001 =0.0001 Z <0.001 <0001 i i F
Chromiurm 000331 |  <ooodzz | 00331 <(,0022
Coppar 000211 = DORG 0.0211 =0 0085 - - -
Mercury Dissalvad (CWVAF) <[ 00001 | <[00 <0,0001 <(0,0001 5 = =
Molybdenum . | : | . :
Mickal 0.00283 =0 00015 00283 =0.0015 - - -
Lead 000065 =0 002 | 000649 =0 0002 - - -
Aritemny : | 5 | ; _
Salarum 000115 | =0 0033 00115 =0.0033 - - -
finc 0.00242 <0 0041 0.0242 <0001 - - -
Chieride - | - | - -
Fluatide - . | - , 3 . g
Sulphate {soluble) 0.3 | <2 . 803 <21 2 : -
Total Dissolved Solids ; | : | . :
Total Monchydric Phenols (W) - . | 5 ; . : .
Dissalved Crganic Carbon z 2 = a = E ¥

Leach Test Information

R e
Dale Prapared 05-Sep-2011

pH (pH Uinits) 7.90
Conduclivity [wSicm) 360.00
Temparature (0 20,00
Yoluma Laachant (L4ras) 0.673

Voluma of Eluate VET (Litras)

o e — |

Zolid Resylts are axpressed on a dry weight basis, afler cormecton far moEiue conflent where spplhcable

Stated limits are for guidance only 2nd AlLcomirod cannot be held responsible for any discrepancies wath cument legisladicn
Mcens Carification does not apply o leechatas

W20 14:33:25

N e T T W
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o . AlLcontrol Laboratories Validated
CERTIFICATE OF ANALYSIS

50G: 110831-47 Location:  Woodcroft Farm, Waleriooville Order Number: FBADDTIES

Jab: H PERETT_REA-45 Customer: Pater Brelt Associates Report Number: 150822

Cllent Reference: 21834030 Attention:  Arig Zamlar Superseded Report: 148065

CEN 10:1 STAGE BATCH TEST

WAC ANALYTICAL RESULTS REF : BS EN 12457/2
Client Reference Site Location Weoodcroft Farm, Waterlooville
Mass Sample taken {kg) 0117 Moisture Content Ratio (%) 30.0
Mass of dry sample (kg) 0175 Dry Matter Content Ratio (%) 76.9
Particle Size <dmm =83%
= —
Case
sSDG 11083147
Lab Sample Number(s) 4200305 —
Sampled Date 25-Aug-2011
Customer Sample Ref. TP 3
Depth {m) 2.00 - 2.00
o T —S——
Solid Waste Analysis Result

Tolal Crganic Carban (%)
Loas o lgnition (%)

Zum af BTEX [mgg)
Sum al T PCEs (mg'kg)
Mirers Ol impkg)

PAH Sum of 17 (mgleg)
M (4 Units)

MM o pH G (mokikg)

o
4
=
=
El
%
-2

1.27

=10.0
T.83

cim10:1 16:1 conc” leached Limit walues for pliance leaching test
Eluate Analysis i s e | e i ko waing 86 EN 13457-3 2t L/ 10 kg
Result :. Limiit of Detectian E Result LIH‘HHU‘“ﬂ_l-H‘I
pH g | (3,001 | &0 (.01
Baryllium <000007 | <ooopo7 | <0.0007 =0.0007
i 0.00193 | <0.00024 0.0193 <0024 = < =

Naphthalans by GCMS =0.0001 <0.0001 | <i1.001 =00.001 2 = -
Acenaphthene by GCMS <0.000015 <0.000045 | <0.00015 <(.00015 -

Acenaphihyiens by GCMS 0000011 |  <D.000011 | <0.00011 =0.00011

Fluoranthena by GCMS 0.0000318 <0.000017 0.000318 <0.00017 2 g -
Anthracens by GCMS 00000190 | =<(.000045 0.000149 <(.00015 -

Phaenanthrane by GCMS 0000022 | <D.0000Z2 | <0.00027 =0 000Z2

Fluorene by GCMS <0.000014 | <0000014 | <0.00014 =0 00014 2 = =
Chrysene by GCMS <0.000013 |  <0.000013 |  <0.00013 <0.00013

Pyrena by GCMS 00000428 |  <DOQO0MS | 0000428 <0.00015

Benz(ajanthracene by GCMS <0.000017 | <0.000017 =0,00017 =0.00017 2 . -
Benzo(bifuoranthene by GCMS <0.000023 | <0.000023 <0, 00023 <) Q003 -

Benzoik flucranthene by GCMS <0.000027 |  <0.000027 |  <0.00027 < 00027

Banzo(a)pyrane by GCMS <0.000008 | <0.000000 |  <0.00009 <0, 00008 2 = =
Dibenzojahjanthracens by GEMS <0.000016 |  <0000006 | <0.00016 <0.00016

Benzoighijperylens by GCMS <0000016 | <D.O0001E | <0.00016 <0 00016

Indeno{123cd)pyrens by GCMS <0.000014 | <0.000014 <0.00014 =0.00014 2 E :
PAH 16 EPA Total by GCMS <0.000247 | <0.000247 <0.00247 <(.00247

Leach Test Information

R e
Dale Prapared 05-Sep-2011

pH (pH Uinits) 7.90
Conduclivity [wSicm) 360.00
Temparature (0 20,00
Yoluma Laachant (L4ras) 0.673

Voluma of Eluate VET (Litras)

e e == ]
Zolid Resylts are axpressed on a dry weight basis, afler cormecton far moEiue conflent where spplhcable

Stated limits are for guidance only 2nd AlLcomirod cannot be held responsible for any discrepancies wath cument legisladicn

Mcens Carification does nod apply ta leachatas

N e T T W
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o  Alcontrol Laboratories Vallgated
CERTIFICATE OF ANALYSIS

5DG; 110831-47 Location: Woodecrof Farm, Wateriooville Ordar Number: FBADDTISS
Jab: H PERETT_REA-45 Customaer: Peter Brell Associates Report Number: 150822
Client Reference: 218345030 Attention: Arig Zamlar Superseded Report: 148065

CEN 10:1 STAGE BATCH TEST

WAC ANALYTICAL RESULTS REF : BS EN 12457/2
Client Reference Site Location Woodcroft Farm, Waterlooville
Mass Sample taken {kg) Moisture Content Ratio (%)

Mass of dry sample (kg) 0175 Dry Matter Content Ratio (%)

Particle Size <dmm >85%
_=
Case

SDG 11083147

Lab Sample Number(s) 4200339 —
Sampled Date 25-Aug-2011

Customer Sample Ref. TP 1

Depth (m) 1.10-1.10

e R N ———————————,

Solid Waste Analysis Result

Tolal Crganic Carban (%)

Loas o lgnition (%)

Zum af BTEX [mgg) =240
Sum al T PCEs (mg'kg)

Mirers Ol impkg)

PAH Sum of 17 (mgleg)

M (4 Units)

MM o pH G (mokikg)

AMC o pH 4 (molfkg)

1 " C [ n [ 1 ‘
1 ¥ k ] L] ] 1 ‘

o in 10:1 108:1 conc” leached Limit for compliance keaching test

Eluate Analysis e = it tiati | e = S wr::un 12457-3 3¢ L/5 10 kg
Result | Limit of Datection | Result Lirnét o1 Dwtection

Arsenic . | . | : a : :
Barium - | . | 5
Cadmiurm Z = 3 a 3 i =z
Chrgmdum . : 1
Coppar - - i - 5 = - =
Mercury Dissalvad (CWVAF) £ = | = a = _ =
Molybdenum . | ; | . i : 5
Mickel = R | =
Lead I = | _ R £ F =
Antimeany = | : l
Salarium . a | -
finc Z 2 = a ¥ = %
Chicride . : - . z Z
Fluaride - = | S 5 = s =
Sulphate {scluble) : | 3 I : ; ; 2 E
Total Dlssolved Solids = | z | : i :
Total Monohydric Phenols (W) : . | = : . ; .
Dissalved Crganic Carbon 5 | % | Z i z : =

Leach Test Information

e ———————————33
Dl Prapared 0E-Sep-2011

pH (pH Uinits)

Conduclivity [wSicm)
Temparature (")

Voluma Laachand (Laras}
‘iolume of Eluate VET (Litras)

o e — |

Zolid Resylts are axpressed on a dry weight basis, afler cormecton far moEiue conflent where spplhcable

Stated limits are for guidance only 2nd AlLcomirod cannot be held responsible for any discrepancies wath cument legisladicn
Mcens Carification does not apply o leechatas

T LT L

Page 24 of 60



o  Alcontrol Laboratories Vallgated
CERTIFICATE OF ANALYSIS

5DG; 110831-47 Location: Woodecrof Farm, Wateriooville Ordar Number: FBADDTISS
Jab: H PERETT_REA-45 Customaer: Peter Brell Associates Report Number: 150822
Client Reference: 218345030 Attention: Arig Zamlar Superseded Report: 148065

CEN 10:1 STAGE BATCH TEST

WAC ANALYTICAL RESULTS REF : BS EN 12457/2
Client Reference Site Location Weoodcroft Farm, Waterlooville
Mass Sample taken (kg) 0.115 Moisture Content Ratio (%) 27.8

Mass of dry sample (kg) 0175 Dry Matter Content Ratio (%) 78.2

Particle Size <dmm >85%
il
Case

SDG 11083147

Lab Sample Number(s) 4200346 —— e
Sampled Date 26-Aug-2011

Customer Sample Ref. TP 2

Depth {m) 2.00-2.00

[l s e e ]

Solid Waste Analysis Result

Tolal Crganic Carban (5] 346
Less o Iygiition (%)

Sum af BTEX [rmgg)

Surn af 7 PCEs (ma'kg)

Wirarat Ol (k)

FAH Sum of 17 (mgg)

pH [ Units) 773
MM o pH G (mokikg)

AMC o pH 4 (molfkg)

. Conch in 10:1 gluate 108:1 conc” leached Limit values for compliance beaching test

Eluate Analysis €2 o l o e waing 86 EN 13457-3 2t L/ 10 kg
Result :. Limiit of Detectian E Result LIt of Datacting

Arsenic 0000595 | <0002 | 0.00595 =0,0012
Barium - i " s . 2 - 2
Cadmium <0.0001 =0.0001 Z <0001 <0001 i i F
Chromiurm 000228 |  <goo022 | 0.0228 <(,0022
Coppar 0. 00 i = DORG 0.Mies =085 - - -
Mercury Dissalvad (CWVAF) <[ 00001 | <[00 <0,0001 <(0,0001 5 = =
Molybdenum . | : | . :
Mickal 0000631 =0 00015 | 000631 =0.0015 - - =
Lead 0000134 =0 002 | 003134 =0 0002 - - -
Aritemny : | 5 | ; _
Salarum 0007108 | =0 0033 00108 =0.0032 - - -
finc 0000585 <0 0041 000595 <0001 - - -
Chieride - | | -
Fluatide - . | - , 3 . g
Sulphate {soluble) 3.6 | <2 . 6 <21 2 : -
Total Dissolved Solids ; | : | : :
Total Monohydric Phenols (W) : . | = : . ; .
Dissalved Crganic Carbon z 2 = a = E ¥

Leach Test Information

C e —————————
Dale Prepared 06-Sep-2011

pH (pH Linits) 8.1
Conduclivity [wSicm) 124.00
Temparature (*C) 16,80
Yoluma Laachant (L4ras) 0.575

Voluma of Eluate VET (Litras)

o e — |

Zolid Resylts are axpressed on a dry weight basis, afler cormecton far moEiue conflent where spplhcable

Stated limits are for guidance only 2nd AlLcomirod cannot be held responsible for any discrepancies wath cument legisladicn
Mcens Carification does not apply o leechatas

W20 14:33:25

N e T T W
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MM o pH G (mokikg)

o . AlLcontrol Laboratories Validated
CERTIFICATE OF ANALYSIS

50G:; 11083147 Location:  Wooderoft Farm, Waleriooville Ordar Number: FBATIES

Jab: H PERETT_REA-45 Customaer: Peter Brell Associates Report Number: 150822

Chlent Referance: 218345030 Attention:  Arie Zamlar Superseded Report: 148065

CEN 10:1 STAGE BATCH TEST

WAC ANALYTICAL RESULTS REF : BS EN 12457/2
Client Reference Site Location Weoodcroft Farm, Waterlooville
Mass Sample taken (kg) 0.115 Moisture Content Ratio (%) 27.8
Mass of dry sample (kg) 0175 Dry Matter Content Ratio (%) 78.2
Particle Size <dmm >85%
_—————————)
Case
SDG 11083147
Lab Sample Number(s) 4200346 —_— ey
Sampled Date 26-Aug-2011
Customer Sample Ref. TP 2
Depth (m) 2.00-2.00
[ —— e ———
Solid Waste Analysis Result
= — — ———————— = I — — |
Tolal Crganic Carban (5] 348 - - -
Laas on Igaition (%) - - -
Sum af BTEX jmgig) . - .
Surn of T PCEs (ma/ka) g = y
Minera Oil (makg)
PaH Sum of 17 [mglig) T - - =
B (g Linits) 7.73 . .

o
4
=
=
El
%
-2

cim18:1 10:1 conc” leached Limit values for pliance leaching test
Eluate Analysis S & R | o i i using BS EN Eraaus 10 If'hu
Result | Limit of Detection | Result Limdt of Datection
pH 8 | (3,001 | a0 <01
Barydlium <000007 | <000007 | <0.0007 =0.0007

000114

<0002

0.0114

< (.0024

Maphthalene by GCMS 0000456 | =0.0004 | 0.00156 <(1.001 - - -
Acenaphifens by GCMS 00000187 | <0.000045 | 0.000187 <0.00015 -

Acenaphihyiens by GCMS <0.000011 |  <D.000011 | <0.00011 =0.00011

Fluoranthena by GCMS <0.000017 | <0.00007 <0.00017 <0.00017 . - -
Anfhracens by GEMS <O000015 | <0.000045 <0.00015 <{.00015 -

Phenanthrane by GCMS 00000248 |  <D0000Z2 | 0000248 =0 00072

Fluorene by GCMS <0000014 | <0000044 | <0.00014 <0.00014 5 - £
Chrysene by GCMS 0000013 | <0000013 | <0.00013 <.00013

Pyrena by GCMS <0.000015 | <p.00001S | <0.00015 =0, 00015

Banziajanthracens by GCMS <0.000017 | <0.00007 <0.00017 <0.00017 5 g :
Benzolbifuoranthens by GCMS <O000023 | =0.000023 <0.00023 <0.00023 &
Benzo(kflucranthens by GCMS <0.000027 | <D00DGZT | <0.00027 =0 00027

Banzo(a)pyrene by GCMS <0.000008 | <00000G9 | <0.00009 <0.00009 5 = 2
Dibenzolah)anthracens by GEMS <0.000016 | <0000006 | <0.00018 <0016

Benzo(ghijparylens by GCMS <0.000016 I <0.000016 ' =0 00016 =0.00016

Indeno{123cd)pyrens by GCMS <0.000014 |  <0.000014 <0.00014 <0.00014 - . :
FAH 16 EPA Tolal by GCMS 0000247 | <0.000247 <0.00247 <=0.00247

Leach Test Information

C e —————————
Dale Prepared 06-Sep-2011

pH (pH Linits) 8.1
Conduclivity [wSicm) 124.00
Temparature (*C) 16,80
Yoluma Laachant (L4ras) 0.575

Voluma of Eluate VET (Litras)

e e == ]
Zolid Resylts are axpressed on a dry weight basis, afler cormecton far moEiue conflent where spplhcable

Stated limits are for guidance only 2nd AlLcomirod cannot be held responsible for any discrepancies wath cument legisladicn

Mcens Carification does nod apply ta leachatas

N e T T W
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(I  AlLcontrol Laboratories

CERTIFICATE OF ANALYSIS

Walictated

50G:;
Jab:
Client Reference:

110831 =47

H_PERETT REA-40

218347030

Location:
Customer:
Attention:

Woodecrof Farm, Wateriooville

Patar Breltl Associates
Arig Zamlar

Order Numkber:
Report Number:

Superseded Report:

FEADOTSES
150822

148065

Depth {m)

Notification of Deviating Samples

Tesl Mame

Component Mame

Comment

Customer
4234529 WE 1
4234529 WE 1
4234525 WS
4234827 TP 4
4234627 TP 4
4234827 TF 4
4234722 WS 2
4234722 W52
4234722 WE 2
42354 6% T 18
A 2354 6% TE 1B
42354659 TR 1B
4235584 T4
4235584 P4
4235584 TP4
4235621 TP ¥
4235621 TP ¥
4236 TRt
4235653 P2
4235651 TF2
4235853 TR2
4236808 WE 3
4236804 W3
4236808 W5 3
4236836 W5 B
4236036 WS B
4236836 WS B
42365860 TP 3
4236850 TP3
4236960 T3
4237355 Wz 4
4237305 W4
4237305 W4
4237369 WE
4237369 WS
423736 W31
4241036 FP1
4241036 TP 1
4241036 e
42410586 TR 2
4241056 TR 2
4241056 TP 2
4241083 BH 1
4241083 EH 1
4241083 EH 1
4241926 EH 4
4241126 EH 4
4221126 EH 4
4228402 TR 2
4248402 TP 2
4248402 TP2
4248428 FP3
4248428 T3
4228424 T3
4245726 TRE
4200383 TP
4200399 TP 1
4200395 1
4200399 Ll
14:33-20 19092011

2.50 = 3.00
250 - 3.00
2.50 - 200
1.0 = 1.00
1.0 - 1.060
1.0:0 - .00
1.50 - Z.00
1.50 - 2.00
1.50 - 2.00
0.50 - 5.50
0.50 - 0.50
0,50 - (.50
0.50 - 0.50
0.50 - .50
0.50 - 0.50
2.0 - 2.0
2,80 - 2.0
2,20 - 220
1.0:0 - 1.00
1.0 = 1.0
1.0 - 1.00
0.0 - 1.00
0.70 - 1.00
.70 - 1.00
0.80 - 1.00
0080 - 1,080
.84 - .00
2.0 - 2,00
2.0 - 2,00
2,00 - 2,00
0,70 = 1,00
0,70 = 1,04
0.0 - 1.00
0.50 - 1.00
0.50 - 1.00
.50 - 1.00
0.50 - 0050
050 - 050
050 - .50
J.0:0 - 3.08
3,000 - 3,00
3,000 = 3, (0
0,30 - O.R0
0,30 - 0.30
30 = 080
0.15 - .60
.15 - 0,60
015 - 060
2,00 - 200
2.0 - 200
2.000 - 200
1.10-1.10
1.90-1.10
.40 -1.10
2.00 - 2,00
140-1.10
1,40 - 140
1,90 -1.10
1.40-1.10

SOLID
SOLID
SCLID
SOLID
SOLID
SOLID
SOLID
SCLID
SOLID
SCLID
SOLID
SOLID
SCOLID
SCLID
SCLID
SCLID
SOLID
SCHLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
AL
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SCOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SCOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SCLID

EPH by FID
EPH by FIE
EPH by FID
EPH by FID
EPH by FID
EPH by FID
EPH by FID
EPH by FID
EPH by FID
EPH by FID
EPH by FID
EPH by FI
EPH by FID
EPH by FID
EPH by FID
EPH by FID
EPH by FID
EPH by FID
EPH by FID
EPH by FID
EPH by FID
EPH by FID
EPH by FID
EPH by FiD
EPH by FID
EPH by FID
EPH by FiD
EPH by FID
EPH by FID
EPH by FID
EFH by FID
EPH by FID
EPH by FID
EPH by FID
EPH by FID:
EPH by FID
EPH by FID
EPH by FID
EPH by FID
EPH by FID
EFH by FID
EPH by FID
EPH by FID
EPH by FID
EPH by FID
EPH by FID
EPH by FID
EPH by FID
EPH by FID
EPH by FID
EPH by FID
EPH by FID
EPH by FID
EPH by FID
pH

GRO by GC-FID (S)
GRO by GC-FID (S)
GRO by GC-FID ()
GRO by GC-FID (8}

Page 27 of 60

EPH Range >C10 - C40
EPH Surragate % recovery’
Inlzrprelalon
EFPH Range =10 - C40
EPH Sumegate % meoovery™®
Interpratation
EPH Rangs =C10 - C40
EFH Surrcgate % recoverny**
Interpretation
EPH Ranga =C10 - C40
EFH Sumegate % recovery™™
Interpretation
EPH Range >C10 - C40
EFH Surmpgate % recovery™
Inberprelatan
EPH Range =10 - C40
EPH Surrogate % recovery™®
Inlerprelalion
EPH Ranga =C10 - C40
EPH Summogate % ecovery®
Interpratalion
EPH Ranga =C10 - C40
EFPH Sumregate % recovery*®
Interpretation
EPH Range =C10 - C40
EFH Sumegate % recoverny™®
Interpretation
EPH Range =10 - C40
EPFH Surrogate % recovery™
Inberpretat-on
EPH Range =10 - C40
EFH Summagate S recoveny™
Inlerprelaton
EFH Range =C10 - C40
EPH Surmrcgate % recovery®®
Interpretaton
EPH Rangs =C10 - C40
EFH Surrcgate % recoveny**
Interpratation
EPH Range =C10 - C40
EFH Sumegate % recovery™
Interpretatian
EPH Range >C50 - C40
EFH Surrogale % recovery™
Interprelaiaon
EPH Range =10 - C40
EFH Surregatie % recoveny™
Inlerprelaiion
EFPH Ranga =C10 - C40
EFH Surragate % racoverny®"
Interpretaton
EPH Range =010 - G40
EPH Surrcpgate % recovery*®
Interpretatian
pH
Aliphatica =C10-C12
Alighatics =C5-CH
Aliphatics =C6-Ca
Aliphatics =CB-C 10

Samphe holding tme exoeeded
Samphe holding time exeeeded
Samphe holding bme exceeded
Sample holding tme excoeded
Sample holding Eme excsedad
Sample holding tme exceeded
Sampie holding tme exceadad
Sample holding tme exceeded
Sample holding time exceaded
Sample holding toe exceaded
Sampbe holding e exceeded
Sampie holding tme exeeeded
Sample holding tme exceadad
Sample holding trne exeeeded
Sample holding e exoseded
Sample holding time exoeeded
Sample holding e exceeded
Sarmple holding time edopeded
Sample holding Eme exceaded
Sampls holding me exceadad
Sampéa holding tme exceaded
Sample holding tme exceaded
Sample holding time exceadad
Sample holding time exceaded
Sample holding time exceadaed
Sample holding time exceedad
Eample holding time exceeded
Sample holding time swosedaed
Sampbe holdng e exceaded
Samphe holding time exceeded
Samphe holding e exoeeded
Sampke holding lime exceedad
sampie holding me crteeded
Sample holding bme exceedaed
Sample holding ime exceadad
Sampie holding me exceedad
Sampts holding tme excesded
Sample holding e excesded
Sample holding time exceedad
Sampte holding time exceadad
Sampie holding ttme exceedad
Sampbe holding tme exceeded
Sample holding time exceedad
Sampie holding ime exceeded
Samphe holding te exoeeded
Samphe holdéng time exceeded
Samphe halding e exceaded
sampit halding me eoteeded
Sample holding tme exceedad
Sampia holding time exceadad
Sampée holding lime exceedad
Sampie holding time exceedad
Sample holding bime exceadad
Sample holding time exceadad
Sampte holding time exceaded
Volatile container not received
Yiolatide container not recelved
Volatie container not recelved
Volatde container not recelvad



o  Alcontrol Laboratories Vallgated
CERTIFICATE OF ANALYSIS

50G; 110831=47 Location: Woodecrof Farm, Wateriooville Ordar Number: FBADDTISS
Jab: H_PERETT_REA-45 Customaer: Peter Brell Associates Report Number: 150822
Client Rnd'u-mnc?: 218345030 Attention: Arig Zamlar Superseded Roport: 148065

Bampla Customer

Tesl Marme Component Name Comment
NHumber Sample Ref,

4200399 TP1 1.10-1.10 GRO by GC-FID (S} Aromalics *EC10-EC12 Wolatile container not recelved
42003599 TP 1,10 -1.10 SOLID GRO by GC-FID [S) Aromalics »EC5-ECT WVolatde container nol recelved
4200599 LLak 1,10 = 1,10 SCLID GRO by GC-FID (5) Arcmalcs *ECT-ECE Volalde container nol received
4200355 TP 1 T.10-1.10 SCLID GRO by GC-FID (5} fromatics *ECB-EC10D Volalle container not received
420HE99 TR 1.10-1.10 SCLID GRO by GC-FID (5} Benzana Volatde container mot received
4200585 TP 1 1.10 - 1.10 SOLID GRO by GC-FID {5} Ethylzenzens Violat#e containsr nol receivad
Q20039 TP 1 1.10-1.10 SOLID GRO by GC-FID [5) GRO =C5-C12 Volalde container mot received
4200395 TP 1.10 - 1.10 SCOLID GRO by GC-FID [S) GRO Surrogate % recoveny™ Volatde container mot received
4200395 TF1 1.10 - 1.10 SOLID GRO by GC-FID {5} m, p-Ayl=na Vilatde container mot received
4200309 TR 1 1.40-1.10  SOLID GRO by GC-FID {5} Methy tartiary butyl ether (MTBE) Volatile container not received
42006305 TP1 1,40 - 1,10 SCLID GRO by GC-FID (5} o-Mylans Volatde container not received
42000399 TF 1 1.40-1.10 SOLID GRO by GC-FID (S} sum of detected BTEX by GC Volatde container not received
4200389 TP1 1,10 -1.10 SOLID GRO by GC-FID (3) sum of detected mpo xylens by GO Volatle container not recelved
4200309 TF1 1490 -9.90 SOLID GRO by GC-FID (5) Tolusne Wolatde container not recelved

Mote : Test results may ba compromised

Nk LR P EL TR
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o . AlLcontrol Laboratories Validated
CERTIFICATE OF ANALYSIS
50G: 110831-47 Location:  Woodcroft Farm, Waleriooville Order Number: FBADDTIES
Jab: H PERETT_REA-45 Customer: Pater Brelt Associates Report Number: 150822
Clent Reference: 21834030 Attention:  Arig Zamlar Superseded Report: 148065
Table of Results - Appendix
REPORTKEY Russilts sud @ {u.g.] 1.03E07 s equivalent t2 1 83216.T
LGB e Detemminadion Fosaible 150 17825 Accredited Subcortracted Test MCEATS Aceredied
HNFED Possible Fibres Detectsd Rasult previously reporied Equivalent Carbon
Qersrimaiinl tap 418 ol [Aromatics CB-C185}

T AT I TR L I TR SRAIT

Method Mo Raferenca

FhiG01

Phioz4 Modified BS 1377

P14

P15

TMO45 HEG 248, Asbesios: The analysts’ guide for
sampling, analysis and clearance procaduras

Thi0G1 bethod for the Determination of
EPH Massachuselts Depl.ol EP, 1998

THOTS BEWAN BEODK 60 1380,95 1985, HMSO |
Modified: US EPA Mathod 80814 & 81414

ThAEY Modified: LIS EFA Mathods 8020 & 602

TM116 Modified: US EFA Mathod B260, 8120, BO20,
a24, 610 & 6

TM132 In = howse Method

Th133 BS 1377; Part 3 1680;B5 6l68-2.5

Th152 Melhod 31258, AWWASAPHA, 20th Ed., 1559

TMIST HF 6880 Gas Cheomatograph (GC) syslem and
HF 5873 Mass Saelaclive Deteclor (MSD).

TR1TE Analysis of Petroleum Hydrocarbons in
Environmental Media - Total Petroleum
Hydrocarbon Griteria

TM1TE kodified: US EPA Method B100

TMTET LE EPA Method 60108

TM183 BS EM 23506:2002, (BS 60&E-2 74, 2002) ISEN
0 560 38524 3

Th1E4 EPA Mathods 325.1 & 3252,

TM213 In-house Method

TM218 Microwave exiraction — EPA method 3546

TrZ247

TM256 The measurement of Electrical Conductivity and

tha Laboratory determination of pH Value of
HMatural. Treated and Wastewaters, HMSO,
1973 [SBM 011 751428 4,

T T T S TR R TN T

Note: Mathod SELection [iImits ark Fof always achivabie g 10 varous CrcUmatancds boyond our control

e Er—

B e e

Watifhry

Description Surregato

Preparation of Samplas for Metals Analysis

Soil preparation incheding homogenisation, moisture scraens of
soils for Asbestos Containing Material

Leaching Procedure for CEN Two Stage BatchTest 221781
Curnulative

Leaching Procedurs for CEM Cne Stage Leach Test 2:1 & 1001
1 Step

I¢enilfication of Asbestos in Bulk Materjal

Determination of Extractiabde Petrobeum Hydracarbons by
GC-FID {CA0-C40)

Determination of srganochionine and organophospharous
pesticides by GCMS

Determination of Gagoline Range Hydrocarbons (GRO} and
BTEX (MTBE) compounds by Headspace GC-FID [(C4-012)
Cetermination of Wolalile Organic Compounds by Headspace |
GEC-MS

ELTRA C5800 Operators Guide

Determination of pH in Soil and Water using the GLpH pH
hbeter

Analysis of Aqueous Samples by ICP-MS

Determination of SVOC In Sails by GO-MS exiracted by
sanication in DCMAcatona

Determination of Speciated Exiractable Patrofzum
Hydrocarbons in Soifs by GC-FID

Determination of Polynuclear Arcmatic Hydrocarbons (PAH) by
GO-MS In Waters

Determination of Routine Metals in Soil by iCap 6500 Due
ICP-0ES

Determination of Trace Level Mercury in Waters and Leachales
by PSA Cold Vapour Atomic Fluorescence Speciromedry

Tha Dwetarminabon of Anions in Aquacus Malhces using the
Kone Specirophoiomednic Analysers

Rapid Determénation of PAHs by GC-FID

Microwave extraction - EFA method 3546

Mixed Ankons In Sails By Kone

Determination of gH in Waler @nd Leachate using the GLpH pH
hatar

' Applies o Solid samples anly,  DRY Indicates sampies have been dried at 35°C.

Nk LR P EL TR

NA = nol applicable
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o . AlLcontrol Laboratories Validated
CERTIFICATE OF ANALYSIS
50G:; 11083147 Location:  Wooderoft Farm, Waleriooville Ordar Number: FBATIES
Jab: H PERETT_REA-45 Customer: Pater Brelt Associates Report Number: 150822
Clent Reference: 218341030 Attention:  Arie Famler Superseded Report: 149065
Test Completion Dates
Lab Sample No(s)| 4200333 | 4200335 | 4200337 | 4200339 | 4200341 | 4200344 | 4200346 | 4200347 | 4200348 | 4200804
ﬂllr'.itﬂm'&r Eﬂmpﬂ ﬂE‘t EH1 A m™1 T =1 ™2 b T2 wa ™3
AGS Ref.
Depth| 0.30-0.80 | 0.16-0.60 | 0.60 - 0.50 | 1.10-1.10 | 220-2.20 | 1.00-1.00 | 200-2.00 | 2.00- 2,80 | 3.00-3.00 | 1.10-1.10 |
Type| soLD S0LID S0LID S0LID SOLID S0LID SOLID S0LID SOLID SOLID
Anions by Kane (sail) 07-5ep-2011 08-Sep-2011
Aniona by Kane [w) [H-Sep-2011
Asbastas IGentification |Soi) 07-Sep-2011 07-Sep-2011 | 07-Sop-2011 07 -Sep-2011
CEN 10:1 Leachals (1 Stage) [6-Sep-2011
CEM Readings [6-Sep.2011
Dilasatved Matals by HP-MS [8-Sap-2011
EPH by FID 08-Sap-2011 | OB-Sep-2011 | 08-5ap-2011 08-Sep-2011 | 0B-Sep-2011 | D8-Sap-2011 0B-Sep-2011 | 06-Sep-2011 |
GRO by GC-FID (5) 19-Sap-2011
Mesrcury Dissclvad (#-Sep-2011 _
Medats by ICep-CES (Soll) OF-Sap-2011 | O7-Sep-2011 | OF-Sap-2011 {8-5ap-2011 | OT-Sep-21 | GE-Sap-2011 OF-Sap-2011 | 08-Sep-2011
PAH by GCMS 09-Bap-2011 [6-Bep-2011 0B-Sep-2011
| PAH Spec M5 - Aquaois (W) D8-Sap-2011
PAH Vakie of 2ol 07-Sep-2011 | O7-Beg-2011 O7-Sep-2011
pH 07-Sap-2011 DA-Sap-2011
AH Value [8-Sap-2011
Sampla dascripgion 05-50p-2011 | 06-Sep-2011 | 05-Sep-2011 | 15-5ep-2011 | (5-5ap-2011 | 05-Sep-2011 | (B-Sep-2011 05-Sap-2011 | 0B-Sep-2011 |
Total Organic Carban 07-Sap-2011 08-5ap-201 1
Lab Sample Mo(s)| 4200305 | 4200308 | 4200809 | 4200336 | 4200325 | 4200328 | 4200330 | 4200318 | 4200018 | 4200312
Customer Sample Ref. e e i i ol i e i it i
AGS Ref.
Depth| 200-200 | 0.50-0:50 | 1.00-1.00 | 0.50-0.50 | 0.50-1.00 | 250-3.00 | 150-2.00 | 0.10-0.40 | 0.70- 1,00 | 0.10-0.30
Tj"l:ll SOLID SOLID SOLID S0OLID SO S0OLID SOLID SOLID SOLID SOLID
Anions by Kane {ssil) 08-Sep-2011 07-Seg-2011 | 08-Sap-2011 | 07-Sep-2011 | 07-Sep-2011 | 0B-Sep-2011 08-Sep-2011
Anions by Kane (w) 08-Sep 2011
GEN 10:1 Leachala (1 Stage) 05-Sap-2011
CEMN Readings 08-Sap-2011
Digaahved Matals by HoP-MS 8-Sap-2011
EPH by FID D#-Sap-2011 | OB-Seg-2011 | 08-Bap-2011 | OB-Sep-2011 | 08-5ap-2011 | DB-Sep-2011 | D8-Sep-2011 OiB-Sap-2011 _
EPH CWG (Aliphatic) GC (S) OE-Seg-2011 (6-Sep-2011
EPH CWG (Aromatic) GC (5] 0B-Sep-2011 0&-Sep-2011
| GRO by GC-FID {8) 05-Seg-2011 05-Sap-2011 |
Mercury Dissolved 08-Sap-2011
| Metats by iCap-OES (Soil) 08-Sap-2011 | OB-Sop-2011 | 08-Sap-2011 | OB-Sep-2011 | (7-Sep-2011 | 0B-Seg-2011 | 0B-Sep-2011 | 0B-Sep-2011 O7-Sap-2011
OC, OF Pesticides and Triazne Herd 08-Sep-2011
| PAH by GCMS A7 Sep-2011 07-Gep-2011 |
PAH Spec MS - Agusous (V) 08-Sap-2011
PAM Vakia of soil 07-5ap-2011 | O7-Spp-2011 | O7-3ep-2011 | O7-Sep-2011 | 07-82p-2011 | O7-Sep-2011 | 07-Sep-2011 O7-Sep-2011
pH O7-Sap-2011 O7-Seg-2011 | 07-54p-2011 | 07-Seg-2011 | O7-Bap-2011 | O7-Sep-2011 a7-Sep-2011 |
pH Value 08-Sap-2011 '
Sarnpike descripaien 05-5ap-2011 | 05-5ep-2011 | 05-5ap-2011 | 05-5ep-2011 | 05-5ap-2011 | 05-Sep-2011 | D5-Bap-2011 | 05-Sep-2011 | O5-Sap-2011 | 05-Sep-2011
Zemi Volalile Organic ﬁmnpm,lnd: 07=Sep=-2011
Total Crganic Cartsan f-Sap-2011 OF-Sep-#0111 | OF-S5ep-2011 | OF-Sep-20111 | 0F-Sap-2011 | 0F-Sep-2011 OF-Sep-2011 |
TPH CWG GG (5) 09-Sep-2011 09-Sep-2011
VOGBS (S5h 12-Sep-2011
Lab Sample No(s)| 4200313 | 4200321 | 4200822 | 4200317
Customer Sample Ref.| ™' s bt tisgth
AGS Ref. |
Depth| 0.70-1.00 | 0:10-0.50 | 0.80 - 1.00 | 0.20 - 0.50
Type| sSoOUD SOLID SCAID S0oLID
Anlons by Kane (soil) Of-Sap-2111 Q8-Sep-2011
EPH by FID 08-Sep-2011 08-Sep-2011 | 06-Seg-2011
|EPH CWG (Miiphatic] GG (5) 07-Sep-2011
EPH CWG (Aramatic) GG (3) O7-Geg-2011
| GRO by GG-FID (5) 0%-Sep-2011
Metaiz by ICan-DES (Soll) O7-Gep-2011 OB-Seg-2011
CPAH by GCMS DB-Spp-2011
PAH Vakie of sa 07-Sep-2011 O7-3ap-2011 | O7-Seg-2011
pH 07 Sep.2011 O7-Sep-2011
Sarnpike dEaeripaion 05-5ap-2011 | 05-5ep-2011 | 05-Bap-2011 | 05-Sep-2011
Zemi Velatile Organic ﬁqmp:und: OB-Sep-2011
Todsl Organic Cartan 0F-Sep-4011 0F-Sep-2011
TPH CWG GC (5] 08-Sep-3011
VDG S (5 Qi-Sep-2011

T SN L s P
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o  Alcontrol Laboratories

CERTIFICATE OF ANALYSIS

Walldated

SDG: 110831-47
Job: H_PERETT_REA-48
Chent Reference: 218347030

Location: Woodecrof Farm, Wateriooville

Ordar Number: FBADDTISS
Report Number: 150822
Superseded Roport: 145065

Analysis: EPH CWG (Aliphatic) GG (8)

Customaer: Peter Brell Associates

Attention:  Arig Zamlar
Chromatogram

Sample No: 4736917

Sample ID : WS 3

Depth: p10-040

Aleonteol /Geochem Analvtical Secvices
Speciated TPH - SATS ( Cl2 - C40 )

Sample Identicy: J4LATSET-4236817
Date Accniired @0 08709711 12:10:02 PH
hitce 1 oph

Dalutiong

g,
-
O
67
= 0E

~ 5L
el

- (ERNDES-T LA "8 T

Ll oid.d

1"’

Cre-C21 St

C12-C10 &a

O BI00ER- Tk

o Ca5.Ca0 6at

C40-Cad 5 a1

Nk L T
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o  Alcontrol Laboratories

CERTIFICATE OF ANALYSIS

Walldated

5DG: 110831-47

Job: H_PERETT_REA-48

Chent Reference: 218347030

Location: Woodecrof Farm, Wateriooville

Ordar Number: FBADDTISS
Report Number: 150822
Superseded Roport: 145065

Analysis: EPH CWG (Aliphatic) GG (8)

Customaer: Peter Brell Associates

Attention:  Arig Zamlar
Chromatogram

Sample No: 4337417

Sample ID : WS 4

Depth: p10-030

Aleonteol /Geochem Analytical Secvices
Speciated TPH - SATS ( Cl2 - C40 )

Sample Identicy: 4LATSIE-4237417
DPate Accniired @0 08709711 12:49:31 PH

nite 1 oph
Dalutiong
¢ @ = g = B = i %
[ B 1 i i 1 '} L i o
=
E
| =
' - E
&0 g
{ & [OL 59 &
| EAZ-CH0 Ga g
£ =
| L
| 3
G18C21 St
-
=) =
1 := - Surcgate {
[ [
—
S
© o | FS.CA0 Gal
| |ca0.caa sat
L
ﬂ =4
E
1 |

Nk L T
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o  Alcontrol Laboratories

CERTIFICATE OF ANALYSIS

Walldated

5DG: 110831-47

Job: H_PERETT_REA-48

Chent Reference: 218347030

Location: Woodecrof Farm, Wateriooville

Ordar Number: FBADDTISS
Report Number: 150822
Superseded Roport: 145065

Analysis: EPH CWG (Aliphatic) GG (8)

Customaer: Peter Brell Associates

Attention:  Arig Zamlar
Chromatogram

Sample Mo - AFAAZZA

Sample 1D : WS B

Depth: p10-060

Aleonteol /Geochem Analvytical Services
Speciated TPH - SATS ( Cl2 - C40 )

Sample Identicy: J4LET957-4230234
Pate Accniired @0 O07/09/72011 0l:22:08 PH

nite 1 oph
Dalutiong
’ @ = g = H = B %
[ B 1 i i 1 '} L i o
=
E
| =
i g
{1 B Lot Skl =
1 = C12:C18 Sa a
£ = §
1 E
i
CiB-C21 Hat
-
=) =
| Burenals f
[
[T
Ca8-Ca0 Sal
| |cao-caasa
L
ﬂ =4
E
1 |

Nk L T
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o  AlLcontrol Laboratories Validated
CERTIFICATE OF ANALYSIS

5DG; 110831-47 Location: Woodecrof Farm, Wateriooville Ordar Number: FBADDTISS

Jab: H PERETT_REA-45 Customer: Pater Bretl Associates Report Number: 150822

CHlent Reference: 218340030 Attention:  Arig Zamlar Superseded Report: 148065

Chromatogram
Analysis: EPH CWG (Aromaltic) GC (3] Sample No: 4335997 Depth: 040 -0.40
Sample 1D : W53

Aleonteol /Ceochem Analvytical Services
Speciated TPH - AROM ( Cl2 = C40 }

4187968-4236317
0e/s09/711 O07:09:09 FH

Sample Identicy:
Date Aomiired

nite 1 oph
Dalution:
- “ B 4 = B = i ¥
i i 1 1 i i 'l i i
—
B =
Int. Std.; «
EC12-EC18 ARDS &
Tp—
w4 =
ECIB-ECT1 aRDa
o
Salroide [
L -
ECE:-ECHS aROM
[o T
[T
EC3s-ECa0 afOmM
ECalECadd sl ind
H =5

Nk L T
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(I . AlLcontrol Laboratories Valigated
CERTIFICATE OF ANALYSIS

5DG: 110831 =47 Location:  Woodcroft Farm, Waterdooville Order Number: FEAMTIES

Job: H_PERETT_REA-48 Customer: Paeter Brell Associates Report Number: 150822

Clent Reference: 21834030 Attention:  Arig Zamlar Superseded Report: 148065

Chromatogram
Analysis: EPH CWG (Aromaltic) GC (3] Sample No: 4337497 Depth:  g10-0.30
Sample 1D : W5 4

Aleonteol /Ceochem Analytical Services
Speciated TPH - AROM ( Cl2 - C40 )

4187936-4237417
07/089/11 03:39:14 PH

Sample Identicy:
Date Aomiired

nite 1 oph
Dalution:
& g B 8 B H 8 3 )
B -
ot Std.; =
ECA1Z-EC1S ARDH @
N - —
-
BCAS.EC2 AROE
& -

Busropalef

-
ol [l
[
ECI6-ECA0 AROM
ECA0-ECAD AROM
E -

= EC21-EC3S AROM

Nk L T
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(I . AlLcontrol Laboratories Valigated
CERTIFICATE OF ANALYSIS

5DG: 110831 =47 Location:  Woodcroft Farm, Waterdooville Order Number: FEAMTIES

Job: H_PERETT_REA-48 Customer: Paeter Brell Associates Report Number: 150822

Clent Reference: 21834030 Attention:  Arig Zamlar Superseded Report: 148065

Chromatogram
Analysis: EPH CWG (Aromaltic) GC (3] Sample No: 4333774 Depth: 040060
Sample 1D : W5 R

Aleonteol /Geochem Analytical Services
Speciated TPH - AROM ( Cl2 - C40 )

4187998-42302324
0770972011 O01:22:06 PR

Sample Identicy:
Date Aomuired

nite 1 oph
Dalution:
- “ B 4 = B = i ¥
i i 1 1 i i 'l | i
B -
r'-—_— ol Skl -
EC12:-EC10 ARDA =
N -
& - EC18:EC29 AROHE
Sulrogkbe |
L -
BCZ1.ECas AROM
[o T
[
ECA8.ECAl ARDMA
ECa0.ECaa AR
E =5
Y
.i'_........ﬂ!

Nk L T
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(I . AlLcontrol Laboratories Valigated
CERTIFICATE OF ANALYSIS

5DG: 110831 =47 Location:  Woodcroft Farm, Waterdooville Order Number: FEAMTIES

Job: H_PERETT_REA-48 Customer: Paeter Brell Associates Report Number: 150822

Clent Reference: 21834030 Attention:  Arig Zamlar Superseded Report: 148065

Chromatogram
Analysis: EPH by FID Sample No: 4334570 Depth:  280.3.00
Sample 1D : W59

Aleoniteol Laboratotiss
EPH Range Organics [ Cl0 = C40 }

fanple Identity 1 d4lesdzZa-4234529
Date koquired i 0708511 16:24:35 PH
Tnics 1 masKa
Hample Mulciplise @ 0.000
bilution ¥ 10 =3
. By & g 5 8 3
[ i i 1 iL i
[ F
i=_ u]L-“"" :
p 1
o - ]
L EFH
]
[
r
|— == Burragata C
L=
o -
Ea

Nk L T
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(I . AlLcontrol Laboratories Valigated
CERTIFICATE OF ANALYSIS

5DG: 11083147 Location;  Woodcroft Farm, Wateriooville Order Number: FBATIES

Job: H_PERETT_REA-48 Customer: Paeter Brell Associates Report Number: 150822

Clent Reference: 21834030 Attention:  Arig Zamlar Superseded Report: 148065

Chromatogram
Analysis: EPH by FID Sample No: 4334627 Depth: 1.00-1.00
Sample 10 : TP 4

Aleonteol Laboratotiss
EPH Range Organics ( Cl0 = C40 }

fanple Identitcy 1 4187923-4234627
Date koquired i 07089511 16:46:34 PH
Tnics 1 masho
Hample Mulciplise @ 0.000
bilution ¥ 10 =
e : ¢ : 8 B 3
[ F
il 1
“ -t
EFM
[
r\ Suragals ©
e 'i=_
1
b
’
5 T
.
£3

Nk L T
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(I  Alcontrol Laboratories

CERTIFICATE OF ANALYSIS

Walldated

Ordar Mumber: PEADTIES
Report Number: 150822
Superseded Report: 148065

5DG: 110831 =47 Location:  Woodcroft Farm, Waterdooville
Jab: H PERETT_REA-45 Customer: Pater Brelt Associates
Client Reference: 218344030 Attention:  Arig Zamlar
Chromatogram
Analysis: EPH by FID Sample No: 4334777
Sample 1D : Ws 2

Depth: 150-200

Aleoniteol Laboratofiss
EFH Range Organics ( Cl0 = C40 }

fanple Identitcy 1 4188035-4234722
Date kcquired i 0709511 17:08:30 PH
Thics 1 masKa
Hample Mulciplise @ 0.000
Pilution ¥ 10 =
. B & g g 8 3
Fd i 1 1 '} i
[ F
2
€O -
-
5
“ -t
—_
EFH
[
-3
™
L Buiregata C
L=
o .
E3

Nk L T
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(I  Alcontrol Laboratories Vallgated

CERTIFICATE OF ANALYSIS

5DG: 110831 =47 Location:  Woodcroft Farm, Waterdooville Order Number: FEAMTIES
Job: H_PERETT_REA-45 Customer: Petar Brell Associates Report Number: 150822
Client Reference: 21834030 Attention:  Arie Zamlar Superseded Roport: 148065
Chromatogram
Analysis: EPH by FID Sample No : 4735460 Dapth: &0-0.50
Samplae 10 ; TP 18

Aleonteol Laboratofiss
EFH Range Organics { Cl0 = C40 )

Sanple Identity 1 4lEB0Ta-4235469
Date Kkoquired i 07509711 13:05:10 FPH
Thita 1 masKg
Sample Mulcivlier : 0.000
Bilution - 1 =
. 4 g 8 g : 8§
[ L 1 ' 1 'l i
Ll =
;:— lnd. whd. s ‘
5 =
“ -3
EFH
[
Suirogats ©
L
-
& -
i
ES

Nk L T
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(I . AlLcontrol Laboratories Valigated
CERTIFICATE OF ANALYSIS

5DG: 11083147 Location;  Woodcroft Farm, Wateriooville Order Number: FBATIES

Job: H_PERETT_REA-48 Customer: Paeter Brell Associates Report Number: 150822

Clent Reference: 21834030 Attention:  Arig Zamlar Superseded Report: 148065

Chromatogram
Analysis: EPH by FID Sample No: 4335584 Depth: 060 -0.60
Sample 10 : TP 4

Aleonteol Laboratotiss
EFH Range Organics ( Cl0 = C40 }

Zanple Identity 1 4187916-4235584
Date koquired : 07409711 13:2%:14 FH
Tnhits 1 ma/Ka
Sample Multipliec : 0.000
Bilution - 1 =
I : : : : : 8 3
Ll =
;— Il wed. |
ol 1
i
o - r
EFH
[
Suirogale ©
L
& -
S I

Nk L T
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o  Alcontrol Laboratories Vallgated

CERTIFICATE OF ANALYSIS

5DG: 11083147 Location;  Woodcroft Farm, Wateriooville Order Number: FBATIES
Job: H_PERETT_REA-45 Customer: Petar Brell Associates Report Number: 150822
Client Reference: 218345030 Attention:  Arie Zamlar Superseded Roport: 148065
Chromatogram
Analysis: EPH by FID Sample No : 4736621 Dapth: 220.29
Sample 10 : TF 1

Aleonteol Laboratotiss
EFH Range Organics ( Cl0 = C40 §

Banple Identity 1 4lE8lo3-4235621
Date koouired i 07409711 13:48:20 FH
Unita 1 mAOsKg
Sample Mulcivliecr : ©0.000
Bilution - 1 =
o : c : : g 8 3
Ll =
F— Il Std. |
- 1
L
ad
EFH
[
iy
Surrogals C
L
& -

Nk L T

Page 42 of 60



o . AlLcontrol Laboratories Validated
CERTIFICATE OF ANALYSIS

50G:; 11083147 Location:  Wooderoft Farm, Waleriooville Ordar Number: FBATIES

Jab: H PERETT_REA-45 Customer: Pater Brelt Associates Report Number:

Clent Reference: 218341030 Attention:  Arie Famler Superseded Roport:

Chromatogram
Analysis: EPH by FID Sample No: 4335653 Depth: 1.00-1.00
Sample ID : TR 2

fanple Identity

Aleonteol Laboratotiss
EFH Range Organics ( Cl0 = C40 )

4188112-4235653
0709711 1l4:11:41 PH

Date Acouired

Tnhita maKa
Sanple Multipliec 0,000
Bilution i v =
5 g z B B z g 3
[ i Il L i i i
Ll =
_ loL.. =td. s |
sl | ‘
1
> - T
EFH
[
Surogale C
= o
o -
S

Nk L T
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(I  Alcontrol Laboratories Vallgated

CERTIFICATE OF ANALYSIS

5DG: 110831 =47 Location:  Woodcroft Farm, Waterdooville Order Number: FEAMTIES
Job: H_PERETT_REA-45 Customer: Petar Brell Associates Report Number: 150822
Client Reference: 21834030 Attention:  Arie Zamlar Superseded Roport: 148065
Chromatogram
Analysis: EPH by FID Sample No : 4736508 Dapth: g T7o-1.00
Sample 1D : W5 a3

Aleonteol Laboratotiss
EPH Range Organics ( Cl0 = C40 §

fanple Identitcy 1 4187584-4236908
Date koquired i 0709511 11:14:39 PH
Tnics 1 masho
Hample Mulciplise @ 0.000
bilution ¥ 10 =
- 4 4 8 8 B B 3
[ L 1 1 i i i
[ F
i lnd, Sid, 5 |
il 1
-
N =
EFM
[
o Bunogate C
=} < SE—
=
=
5 T
|
S

Nk L T
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o  Alcontrol Laboratories Vallgated

CERTIFICATE OF ANALYSIS

5DG: 110831 =47 Location:  Woodcroft Farm, Waterdooville Order Number: FEAMTIES
Job: H_PERETT_REA-45 Customer: Petar Brell Associates Report Number: 150822
Client Reference: 218344030 Attention:  Arig Zamlar Superseded Report: 149065
Chromatogram
Analysis: EPH by FID Sample No: 4235936 Depth:  gad-1.00
Sample 1D : WS R

Aleconteol Laboratoriss
EFH Range Organics ( Cl0 = C40 )

fanple Identity 1 41eB005-4236936
Date Acquired i 0709511 11:36:34 PH
Thics 1 masha
fample Mulcipliec 3@ 0.000
Dilution ¥ 10 =
. B 4 8 g g By
[ i i i " 1 i i

-

ot Std. 5 &

!
“ -3
EFH
i
Sutrogate ©
L
o

Nk L T
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o  ALcontrol Laboratories Validated
CERTIFICATE OF ANALYSIS

5DG; 110831-47 Location: Woodecrof Farm, Wateriooville Ordar Number: FBADDTISS

Job: H_PERETT_REA-48 Customer: Paeter Brell Associates Report Number: 150822

CHlent Reference: 218340030 Attention:  Arig Zamlar Superseded Report: 148065

Chromatogram
Analysis: EPH by FID Sample No : 473950 Dapth: 200-2.00
Sample ID : TP 3

Aleonteol Laboratotiss

EFH Range Organics ( C10 - C40 )

fanple Identitcy 1 4187308-4236950
Date koquired i 0709511 11:58:47 PH
Tnics 1 masho
Hample Mulciplise @ 0.000
bilution ¥ 10 =
. B g g : B 3
[ i i i i i
[ F
i
lnd, Sid, 5 |
il 1
“ -t
EPH
[
Buegats C
=
5 T
£3

Nk L T

Page 46 of 60




o . AlLcontrol Laboratories Validated
CERTIFICATE OF ANALYSIS

50G: 110831-47 Location:  Woodcroft Farm, Waleriooville Order Number: FBADDTIES

Jab: H PERETT_REA-45 Customer: Pater Brelt Associates Report Number:

Client Reference: 218344030 Attention:  Arig Zamlar Superseded Report:

Chromatogram
Analysis: EPH by FID Sample No: 43371585 Depth: g 70-1.00
Sample 1D : W5 4

fanple Identitcy

Aleonteol Laboratofiss
EFH Range Organics ( Cl0 = C40 )

4187943-4237355
07r/s09/11 12:20:48 PH

Date Acouired

Tnics ma W
Hample Mulcivliec 0. 000
bilution 10 =
. = & 8 g 8 B 3
[ 'l 'l i i 1 i
[ F
%::---------— Lol Std. |
il 1
r.-.
H
“ = -1
EFM
[
3
Bunagats ©
= E:ffff
1
b
-
5 T
S

Nk L T
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o . AlLcontrol Laboratories Validated
CERTIFICATE OF ANALYSIS

50G: 110831-47 Location:  Woodcroft Farm, Waleriooville Order Number: FBADDTIES

Jab: H PERETT_REA-45 Customer: Pater Brelt Associates Report Number:

Client Reference: 218344030 Attention:  Arig Zamlar Superseded Report:

Chromatogram
Analysis: EPH by FID Sample No: 4337180 Depth: 050 -1.00
Sample 1D : Wa 9

Aleonteol Laboratotiss

EFH Range Organics ( C10 - C40 )

4188017-4237369
07r/09/11 12:43:37 PH

fanple Identitcy
Date Aomiired

Tnics ma W
Hample Mulcivliec 0. 000
bilution 10 =
- B 8 & g B 3
[ i i 1 i i
[ F
;ﬁ-—- Lol Std. |
ad | !
-
P
“ = -
EFM
[
Surragale C
=
5 T
S

Nk L T
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(I  Alcontrol Laboratories Vallgated

CERTIFICATE OF ANALYSIS

5DG: 110831 =47 Location:  Woodcroft Farm, Waterdooville Order Number: FEAMTIES
Job: H_PERETT_REA-45 Customer: Petar Brell Associates Report Number: 150822
Client Reference: 21834030 Attention:  Arie Zamlar Superseded Roport: 148065
Chromatogram
Analysis: EPH by FID Sample No: 4337583 Depth: 20060
Sample 1D : W5 11

Aleonteol Laboratotiss
EFH Range Organics ( Cl0 = C40 }

fanple Identity 1 41875952-4237583
Date kcquired i 0709511 14:33:47 PH
Tnics 1 masha
Hample Mulciplise @ 0.000
Pilution ¥ 10 =
s : B : E : 8 3
[ F
r- ':
lnd, Sid, 5
il 1
N r
EFM
[
1
Guthagale C
=
F
- .
£3

Nk L T
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(I  Alcontrol Laboratories Vallgated

CERTIFICATE OF ANALYSIS

5DG: 110831 =47 Location:  Woodcroft Farm, Waterdooville Order Number: FEAMTIES
Job: H_PERETT_REA-45 Customer: Petar Brell Associates Report Number: 150822
Client Reference: 21834030 Attention:  Arie Zamlar Superseded Roport: 148065
Chromatogram
Analysis: EPH by FID Sample No : 42410736 Dapth: &0-0.50
Samplae 10 ; TR 1

Aleonteol Laboratotiss
EPH Range Organics [ Cl0 = C40 }

Zanple Identity 1 4188080-4241036
Date koquired i 07409711 23:26:57 FH
Tnhita 1 ma/Ka
Sanple Multipliec @ 0.000
Bilution - 1 =
- ; : : ; 8 3
Ll =
3
—_ Ing. Std. » -
-
“ -t
EFH
[
i
iy Surrogates C
= o
& -

Nk L T
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(I  Alcontrol Laboratories

CERTIFICATE OF ANALYSIS

Walldated

Ordar Mumber: PEADTIES
Report Number: 150822
Superseded Report: 148065

5DG: 110831 =47 Location:  Woodcroft Farm, Waterdooville
Jab: H PERETT_REA-45 Customer: Pater Brelt Associates
Client Reference: 218344030 Attention:  Arig Zamlar
Chromatogram
Analysis: EPH by FID Sample No: 4241058
Sample 1D : TR 2

Depth:  300-3.00

Aleonteol Laboratotiss
EPH Range Organics [ Cl0 = C40 §

Banple Identity 1 AlEBl3-4241056
Date koquired i 07409711 23:45:05 FPH
Unita 1 masKg
Sample Mulcivlier :  ©0.000
Bilution - 1 =
- ; : 2 ; 8 >
Ll =
=— Inf. 514, 4 -1
-
]
“ -t
| EPH
[
L
[_ == Bumagata C
= o
o -
S

Nk L T

Page 51 of 60




(I  Alcontrol Laboratories

CERTIFICATE OF ANALYSIS

Walldated

Ordar Mumber: PEADTIES
Report Number: 150822
Superseded Report: 148065

5DG: 110831 =47 Location:  Woodcroft Farm, Waterdooville
Jab: H PERETT_REA-45 Customer: Pater Brelt Associates
Client Reference: 218344030 Attention:  Arig Zamlar
Chromatogram
Analysis: EPH by FID Sample No: 4241083
Sample 1D : BH 1

Depth: g 30-080

Aleonteol Laboratotiss
EFH Range Organics ( Cl0 = C40 }

Fanple Identity 1 4lBB05Z-4241083
Date Acquired ! 08709711 00:11:32 PH
Unita 1 masKag
Sample Mulcivliecr :  0.000
Bilution - 1 =
g : 4 : B B 3
[ 'l 'l i i
Ll =
3
g—_ Lng. Std. » -1
b o
“ -t
EFH
i
]
L, Surrogats C
= o t—
|
r-
o
-
E3

Nk L T
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(I  Alcontrol Laboratories Vallgated

CERTIFICATE OF ANALYSIS

5DG: 110831 =47 Location:  Woodcroft Farm, Waterdooville Order Number: FEAMTIES
Job: H_PERETT_REA-45 Customer: Petar Brell Associates Report Number: 150822
Client Reference: 21834030 Attention:  Arie Zamlar Superseded Roport: 148065
Chromatogram
Analysis: EPH by FID Sample No : 4241176 Dapth: 15-0.60
Sample 1D : B 4

Aleonteol Laboratotiss
EPH Range Organics [ Cl0 = C40 }

Fanple Identity 1 AlBad&E0-4241126
Date Kkomuired i 0B/089/11 O0:33:49 PH
Unita 1 masKg
Sample Mulcivlier :  ©0.000
Bilution - 1 =
I ; : : : g
Ll =
=— Ing. Std. » -
& o 3
“ -t
EFH
[
Bunagata ©
= o
& -
3

Nk L T
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o  Alcontrol Laboratories Vallgated

CERTIFICATE OF ANALYSIS

5DG: 11083147 Location;  Woodcroft Farm, Wateriooville Order Number: FBATIES
Job: H_PERETT_REA-45 Customer: Petar Brell Associates Report Number: 150822
Client Reference: 218345030 Attention:  Arie Zamlar Superseded Roport: 148065
Chromatogram
Analysis: EPH by FID Sample No : 4248407 Dapth: 200-2.00
Sample 10 : TP 2

Aleontrol /Geochem Analviical Services
EFH Range Organics ( Cl0 = C40 )

fanple Identity 1 d4leslii-4248402
Date kcquired i DBs09511 13:20:56 PH
Thics 1 maSka
Fample Mulcipliec @ 0.000
Dilution i
B - 8 g 8 g
il i L 'l i i i
P
W o
_ Iﬂt ‘Elﬂ. "
£
o
L EFH
P
o 1
Suirogate ©
w -
[
o -
3

Nk L T
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(I . AlLcontrol Laboratories Valigated
CERTIFICATE OF ANALYSIS

5DG: 110831 =47 Location:  Woodcroft Farm, Waterdooville Order Number: FEAMTIES

Job: H_PERETT_REA-48 Customer: Paeter Brell Associates Report Number: 150822

Client Reference: 21834030 Attention:  Arie Zamlar Superseded Roport: 148065

Chromatogram
Analysis: EPH by FID Sample No : 4248427 Dapth: 110-110
Sampla 10 : TP 3

Aleonteol /Geochem Analviical Services
EFH Range Organics [ Cl0 = C40 )

fanple Identity 1 d4la7898-4248428
Date kcquired i 08s09/11 13:43:28 PH
Thics 1 maSka
Fample Mulcipliec @ 0.000
Dilution i
) B B 8 g g §
i
P
g.
. i
EoRE I S
|
¥
N -
o
! EFH
L B
.-
T
Sunogats ©
w -
[
o -

Nk L T
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(I ALcontrol Laboratories Valigated
CERTIFICATE OF ANALYSIS
5DG; 110831-47 Location: Woodecrof Farm, Wateriooville Ordar Number: FBADDTISS
Job: H PERETT_REA-45 Customer: Pater Bretl Associates Report Number: 150822
Client Reference: 218345030 Attention: Arnie Zamlar Superseded Fll_pr:rrl: 148065
Chromatogram
Analysis: GRO by GC-FID (3] Sample No : 4300399 Depth:  140-1.10
Sample ID ; TF 1
4200399 _GRO_S DATA - HPEESOD Signal 2
:
T
T
e
%
A )
14:33:20 19/0/201 1
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(I AlLcontrol Laboratories Validated
CERTIFICATE OF ANALYSIS
50G: 110831-47 Location:  Woodcroft Farm, Waleriooville Order Number: FBADDTIES
Jakb: H PERETT_REA-45 Customer: Pater Brelt Associates Report Number: 150822
Clent Reference: 21834030 Attention:  Arie Zamlas Superseded Report: 148065
Chromatogram
Analysis: GRO by GC-FID (3] Sample No : 4300420 Depth:  g10-0.30
Sampla 10 ; WS 4
4200420 _GRO_S DATA - HPEBSOD Signal 2
g
:
T
(=9
g
E
= =
| A Il S
14:33:20 109/2011
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(I AlLcontrol Laboratories Validated
CERTIFICATE OF ANALYSIS
50G: 110831-47 Location:  Woodcroft Farm, Waleriooville Order Number: FBADDTIES
Jakb: H PERETT_REA-45 Customer: Pater Brelt Associates Report Number: 150822
Clent Reference: 21834030 Attention:  Arie Zamlas Superseded Report: 148065
Chromatogram
Analysis: GRO by GC-FID (3] Sample No : 4300452 Depth: 040 -0.40
Sample 10 : WS 3
4200452 GRO_S DATA - HPEESOD Signal 2
LE
P
T
T
ci
= & &
- =
AL P I ra J e s
|
14:33:20 109/2011

Page 58 of 60



(I ALcontrol Laboratories Valigated
CERTIFICATE OF ANALYSIS
5DG; 110831-47 Location: Woodecrof Farm, Wateriooville Ordar Number: FBADDTISS
Job: H PERETT_REA-45 Customer: Pater Bretl Associates Report Number: 150822
Client Reference: 218345030 Attention: Arnie Zamlar Superseded Fll_pr:rrl: 148065
Chromatogram
Analysis: GRO by GC-FID (3] Sample No : 4300465 Depth: 040060
Sample ID : WS B
4200465 _GRO_S DATA - HPEESOD Signal 2
:
T
T
ce
B
= £
A I -
14:33:20 19/0/201 1
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(I Alcontrol Laboratories
CERTIFICATE OF ANALYSIS

5DG; 110831-47 Location: Woodecrof Farm, Wateriooville Ordar Number: FBADDTISS
Jakb: H PERETT_REA-45 Customer: Pater Brelt Associates Report Number: 150822
Client Reference: 218345030 Attention: Arnie Zamlar Superseded Fll_!:r:rrl: 148065

{. Rosuls are mpressed on @ dry welght basis (dred al 35°C) dor al soll analyses espesd for e followng:

NRA Losth tesls, fagh poinl ammonkes a3 NHA by G BRE memhod, VOC TICE SWDC TICS, TOF-MS SOLID MATRICES EXTRACTION SUMMARY

SCANGSEMARCH and TOF-MS TICS.

2. Samplea wil be romin dupbecale upon reguesl, bul an addBchal chargs may b Incurned R ENTR AL ION EXTRACTCN
AL YIS SO W WETHOD BT S

3 N ecwil shmpls 1B recslvied & dul shmphs W Be retsibied ee of charge for 30 dmm alee aRphab B R
pompieted (emaiied) for both sol jars, fubs and wolatle. jars. 8| wabers and vials wil be discoded 10 days TERIFACTAELE
afar tha aralyais i completed jo-radilad] Al maledal remoeed  duoning an asbasboa  oordanig  material WPITER DA Do ERTHERM CRFMERL
poresen and anahysed fof the presstce ol asbesios wil be refsined kor a8 petiod of Bmondhs afles B anabsid L O BT
date. &1 samples rocebesd  and ool schoduwed wil bo daposed of ona month ofor tho dafe of rocelpl unless L DA CYCLOHEANE ETHEREN i TR
we gfe ingrided 0 the conliary. Onca The inGal perisl has expired. 8 slofage changs will be aspplisd Tor
gach mondh of parl fereal unld the dist canosls @ reguest for sampls siorage. Aloonerol Laborionies ELEVENTAL ELLPFHLR DAL 7% 1] SETHERM HALT
redarva tha Aght to chama Tor samphes retived el aloned bt ot analisod

PHERHLS B S SET froe ] TETHIRR Cr ]
4. Win respect do lurasound, we will absays endesvour tooomoel clonl requinements whenever possiblo, bt
Turrer i Tirewsy caero] Do Staol ok e reeis dus 5 a0 many varsblos By sur coninal HEFECDES 3 HEHEACETOHE SCHTHERW [r e
5. Wla labe resporalilBy Tor ey besi perlorned By sub-cordmciors dmamed wilh an astebkl YWe o andaseour FESTCLEE DaC HENRMEACETNE HRTHERM e
Iz uie UEASIMCERTS Adcrechied Labopralores, who slher complsle & gualily quesionpaire of arg  sidied

ML AT

by oursalves. For toms deferminands thore are no UKASMWCERTS Actredied Laboritones, in ®us instancs WPH{ORC e BORID w
A Lt ilary with f KEGan Wrach redaoned will Bre uilied EPH A L Dac D END
B, Wi requesied, the rdfividual sub sernpla schaduled will be screened In house Tor B presance of lans EPH {CLEAMED L Dac HENNEACETCHE ENDEAEREND o
asbealcs  comaring  malenal  Irsgrertaipleces, I fo athesios  dortaining mededal = found  thie wil  be
reporind 35 ‘'no aSbosios ortadnie] malenal dolecied. H asbesicos conlareng maloera = debeclod i will be P AT (2 B HE Wi B ST BT ERD et )
e - and  acadvaad By oour documentmd 0 house  melhod TS Begad  on HEG 2ME (2005, wieich R
aocredited B0 IBO1T026. If ambesios conloiing moterial iz presenl no furither anahysis owdl be onderisken Al PCETOT PCE CON DAL HENME ACERRE EMOICAER E R ral?:)
fha o ia Tha Tieea conderd of b sof samphes et i

PO AR O MR
7. If o soparaic volafle somobe is suppied by the clent, #hwe indegeity of tha data may ba corpromised i the TR AR (M WET HE N ACITTONE ki3, G
Evealery fofepdred fo creale @ gub-gample from Tha bull esegle almdary, T o8 headapeie of eefiment B
present in He wolabile sampls. This &l be dagged op as an mwalid YOG on the st schedue or recorded on CHCA0|CROSNER

FitsH WET HESMHEACETTNE GHAFER OED
iha ko shaul

P, AR O
B. I appropriate preserved bofles are nol received proservation. wil lako plaece on recelpl . Howowver, the HETROCARBCME RAAD
iritaeggrity oot ki maly D Gorpraintied o WET HEXPHE-ACETORE SHAHER: GLEE
T HOF Mo deiamibnaton possble due o Feufcantunscitabla sampla SEALSILECIRGAIE

(O TN WET CCREACETCHE SHNGATE fr e
10, Msials in waler are peformed on a 8heed sample, ond terclom reprcssnt dissolyved mefals <loiad melals
Il i vl s Ehed SSpanataiy L| D
11, Rasika ralala only b the Hams teabard

HETIRACTHI N
12 LODs for wel esis reporied on a dry weight bass ane nol comeched lor mostae comlent. TR ;|.|-'I;|-|u_|
13, Surrogole  recoveries Mot of oo organic methods mchsds  surogales, the recoeery of wiich s PRHWE HERAE APPEDEFRCTION STIR-84 G
mentiored and repoded.  For EPH, MWD, PAM GRO and W03 an scis e recidl 15 nod sumogdte comrecled
bul a parcantage recovery is quoted. &tceplabic lmibs Tor most organic mededs are 70 <730 % EFH HERSHE ERFREDETRACTION (ETIR-857) GCFD
oA HERRE IRRREDENTRRCTION | STIR -84
14, Preduct amalyses -Organic analyses or products can onby be somiguanifstvs due 1o the maing effects &H I WCFD
and high dedulion facion
b AL PR OCT ION  STIR-N
amiphoyed. aL L s
- PCR TCCMEENERS HEERME ERRAECENTRACT I0M [STIR-88F] GCWE
I8, Prerols monchydne by HPLC Felode pherwl,  orescls (F-Methyiphenol,  =Msindphenol  and
A-Matriphangl) arnil Hylancés (2,3 Dirna vyl phancs 2.4 Dimathylph=anacl 2,5 Dimathylphanal, Zh PCETOTAL HENAHE RRREDEXTRECTION (STIR-BAR) BCWE
imelhylphenol, 3.4 Direfyphencl, 3.5 Dimstglphenal]
S0C [ LHCILRCAUCA I S GG
tE  Tetsl ol Sapacised phencle by HPLC Feides  Phencl, 235-Trimednl Pleed,  2-Hacpropybdeed
Cresols ard Xylerols {as detaled 5 15). FREEBAFHR it S0LDPHEEETRICTICN HALC
17, Slonssdebrs ate pol mudinely reroved. We Sewaye sncesuour o Inks 8 represenialive sub saeple Irom PEST COP{CPF ek LICLIDAUCAID BHHE GLLE
the recared sampls
TREEHE HIFE [t LR EAUC I S GELEG
1 In cerain cicumstarces the method desection limi may be slevaled doe o the sample being cutside Hhe
cafibration rage. O fachors That may convbose 0 this wcloda postible iderforancas. In both casas the LA aing bt o et gt i
saTe woid be ditied whicn would causs e method delection kmil 1o be mised TR I NFRARET |y 1CE
18 Mamury fafa Qioted gn oacky wil ool eclafe voladle merry f the el B peformsd of & o MBS OIL by TE
and crusihed sample.
GLYOOLS HOME
20, For the B3EN 12457-3two baich process fo afiow the cuamsdative releods o be <aloddated, the volime of
lhe lachaln produced = medswred and fBored dor al lests. e therefore cannol carmy ol a2y undiflared
- L - kkerd Wit of Sabagian in Bk Malorede & Soin
anplyab. Thes Gecls afched induds wolalika GOCFIDMGCNS and af aubcoriracted anslvili 2
The mauim for Wb of ashenis N buk
21, For &l laachais praparations (RS, DI, TCLF, BEEMN 12457-1, 2. 3} wolatfa loes ey ooms, &8 s 0 nakeede e ot from scppind ok msolp o il ]
nol empkny 2eie headepaos salraclion heas dlerlled o3 polandsdsy’  ddbsmilas  obal -]
dimlap eaEky  Bekaiphon whegh  heied  bedid ke ‘Bown s
P W dHETEE T DR O EDES
77 Wa ste aociadiled o0 MDERTS fe il cley i andlopsol, of ghy of Thaan mpderiple -abalbsr Fedgs T T e T T e ——— £ ks
are  derwsd fom netweaby oocowming sol peofies, o fom fliveds ground. 2= ong as fese malenals n-Souas - methed  of  WamnMsdpolacted  Gghl i i
canstilie Feenajer pan of the sengie O coarse Grarndar material sech as concrete, geawsd and bick ans DGy Bl oenhal - Eop dEperen o eaing
- zownd o 1R B (3TEIS Fibroa Alrckba -
nol accredilad i they comprise Fw macr part of the sample
- : ; ; The: tegubs Tor idanblcatlon of  asbesiod i soly & Feesdnicphiie =
73 Angiyeip ard Eevilceicn of apsclic compounds g GOFID i By meferdon fives only, G e rogmingly shimmed Trom n homcgonissd @b smmple which hos
caibrale and quantify for banzens, jolssre styvdbsnreres and odenss (BTEXE For total wolatiles in the C4 tuwi  asmmid  lo o deleenine e pesssnsd 8 FlrasT ks -
= . L aehirnios  fpras  wskp  Alaebrod | Laboroioelss
CAQ range, tha folal aren of Owe chromalogram is meyaled and sopredased as. uglyg o wal AlFough ihis iR A e e skl

fnabui B commonly waed for the goanificilion of omclie fnge ofgafics (G The syedeen wil  akis okl iy - Sl G oD dkariion © e

detet ofwy compounds sech as chionnabed sovanls, and this may lead 0 @ fakaly high resel with mspect Bostd o WG 248 2005

Iy hpdicepiona enly T B ool peiabde Lo dpecTicslly dectily Twie soechyodkpoabone pe slandarch ara ol

roufinely nay for any ofber compounds, and for more deflintive  denification, wolables by GOME shoukd be Yenwl Extimation O Fibre Condent

il
Eslimation of Abre confant b not parmdisd as pat of cur UKAS acoradived tesl ihar thae: -
Trace -Whare anty one or bwo Sebesios Sbres wers dertified

Furthser guidance on bypécal ashostes Sbre coment of marsdactured producis cen be found
in HEGE 284

The Identfication of asbastes comtaining materlals ardd solls falls within oW schedule of
togls Tor which wo hold USAS soceditation, however opmbons, inberpreiotioss and a8 othar
infermatian conkaimed in the reporl are cardside the scops of UKAS accraddation

14:33:31 190092011
Page 60 of 60



APRENDIX 4

I peterbrett



POST FIELDWORK MONITORING RECORD (PBA 1) Page 1of 2
FIJE"TEI' brett
_ = _ CALIBRATION
Jab Tithe Woodorofl Fam, Waterlooville Limits (3] Cal Gas Air
Job Mo 21E34030 Start’ End Starff End
Date 0EM0E2011 CH4 [5%) 45=-55 4. 74T 000
Dperator Arie Zarmlar CO2 (5% 45-55 6.146.1 0000
02 (6%} H.0-7.0 H.55.5 2121211
{instrument rlypu-.l'sarial no} and date of last manufacturers service |
Atmospheric Time - 48 hrs - 24 hrs 0 + 24 hrs + 48 hrs I Comment
el mbar Lnknown 1006 1004 1010 w0z |
Ground conditions Firm and diry
IWaall'mr Ciwvercast and mikd
Borehole identification and construction BH1
Comment/Condition
Start e F s Pressurs CH4 2 [ H4 H2% GGralmcwater Denth
with pump time (Ifhrk (mi} [Vl (vl (Favivi i7LEL) (oom Level to base
i q -1.7 1005 0.0 1.8 12.1 1.0 0.0 DREY 518
140 2 -0.5 0,0 1.8 11,7 3.0 0.0
2io 3 -1.1 0.0 20 11.4 1.0 0.0
Borehole identification and construction BHz?
Comment/Condition
Starl tima Flowwe Pressura CH4 CoE o2 4 H25 Sraundwalter Diapth
with oume tme {1fkrk frni} [l r&‘i}""“"'] i Sawiv) i96LEL) iooml Laval o base
LaakiSteady
i 0.2/0.0 1004 0.0 a7 18.3 0.0 n.a DEY 703
fio 2 0.0 1.1 17.6 1.0 0.0
2io 3 0.0 1.4 16.7 .0 0.4
Borehole identification and construction BH3
Comment’Condition
Start time Flonw Fressure CH4 Lol O CHd H25 GSrouncwater Depth
with pump time [I::'hrl- [mio} [ ) [Fawi] (S 1%LEL) ippm} Lewval lo base
||I|J|:|H[Ei'| f
0o 1 0. 200 1000 0.0 0.7 16.8 1.0 0.0 549 .02
1 a2 0.0 o 16.5 0.0 0.0
2103 0.0 1.4 146 0.0 0.0
Borehole identification and construction HH4
Comment/Condition
Start ime Flow Pressure LH4 02 (s - LH4 HZS Groundwater Liepth
with oump time [k fmi} {Yoniv) [ Fawivl S (FaLEL}Y (opm ] Lewveal o base
i | Pepik/Slegdy {Pegk/Slegdy Peak/Steady | PaakiSiegdy | PeakiSteady | PeakiStaady | L Leval (mBGL)
0 a1 Q.62 1004 0.0 1.7 15,5 1.0 .0 DREY 6.92
10 2 0.0 1.8 15.2 0.0 0.0
2l 3 o0 20 14.7 .0 0.0
Borehole identification and construction W51
Comment!Condition
Slarl tima Flow FPrassure CH4 CoZ o2 CH4 H2% Groundwaliar Despth
with oump time (I imi} Vol v {Favivi {%LEL} (oo Level to base
[mipytes] | P= _Peak/Steady | PeakiSteady
0ia .0 1004 0.0 3.3 10.8 0.0 0.0 DREY K
1o 2 0.0 4.1 8.0 0.0 .0
210 3 0.0 6.0 7.6 0.0 0.0
Typed By Arie Zamles Diate DROS201T  Checked By, Date

J421834 Woodcroft Farm\030 Geo\(M Data\Site data\Monitoring'Gas Meonitoring Record 8 9 2011




POST FIELDWORK MONITORING RECORD (PBA 1)

Page 2 of 2

peterbrett

IBnr'qhuIt identification and construction W32
!Cnmmnnm:-nnditlnn
Starl ima Flow FPrassure CH4 coz 02 CH4 H2& Groundwater Deplh
wilh pump Lime () {mi) (Sl {Hoviv) (o) [%LEL) {ppmi) Lawvai lo basa
L_(minutes) | Peak/Steady IPeak/Steady Peak/Sleady | Peak/Steady | Peak/Steady | Peak/Sleady | Peak/Steady | Level (mBGL) (mBGL) 1
loto1 0.2/0.0 1004 27.5 15.0 0.0 o 0.0 DRY 4.20
110 2 26.0 15.40 0.0 > 0.0
2103 25.0 1540 0.0 o .0
]E-nrel‘mle identification and construction W53
’ﬂummenﬂﬂanditiﬂn
Start time Flow Pressure CHA4 Co2 02 CH4 H25 Groundwater Depth
with pump fime (Ifhr) fmib} [ oviv) {Howiv) [Yowlv) [%LEL) {ppm} Lewvel to base
[minutes) Peak/Steady [Feak/Steady Peakl/Steady | Peak/Steady | Peak/Steady | Peak/Steady | Peak/Steady | Level imBGL) {mBGLY
loto1 0.0 1004 0.0 5.2 5.5 0.0 .0 DRY 4. 08
1102 0.0 6.0 6.2 0.0 0.0
203 0.0 | 6.4 0.0 0.0
'Enr*nd‘mln identification and construction W54
|comment/Condition
Start time Flow Pressure CH4 cCoZ o2 CH4 H25 Groundwater Diepth
with pump fime (i) {mb) {aviv ) el [Havid) {MLEL) {ppm} Lewvel to base
{minutses) Peak/Sleady |Peak/Steady Peak/Steady | Peak/Steady | Peak/Steady | Peak/Steady | Peak/Steady | Level (mBGL) {mBGL)
[0to1 0.140.0 10044 0.0 1.4 17.3 0.0 0.0 DRY 313
1toZ 0.0 240 17.2 0o 4.0
2o 3 0.0 2.6 172 0.0 .0
IBurfhuln identification and construction WSsE
’Cammenm:-nndltlun
Start time Flow Prassura CH4 Co2 02 GH4 H25 Groundwaler Depth
with pump time (1) {mi tviv) {Woviv) [Yaviv) {%LEL} {ppm) Lewved 1o base
(minutes) | Peak/Steady IPeak/Steady Peak/Steady | PeakiSteady | PeakiSieady | Peak/Sleady | PeakiSteady | Level imBGL) (mBGL) |
Jota 1 0,300 1004 0.0 3.1 158 0.0 0.0 DRY 4.8
Tto 2 0.0 3.3 15.8 0.0 0.0
2103 0.0 3.2 1549 0.0 0.0
]E-nr'a-hnla identification and construction WSE
;Iﬂummnnlmunditiun Mol accesable
Start tme Flow Pressure CH4 Co2 o2 CH4 H2% Groundwater Depth
with pump time (Ifhr) {mhb}) ([ Tawiv} [T} [ Vol {“LEL) {ppm) Level lo base
{minutes) Peak/Sleady |Peak/Steady PeakiSleady | Peak/Steady | Peak/Sleady | Peak/Steady | Peak/Steady | Level (mBGL) {mBGL)
10t 1
Itmz
IE lo 3
|E¢rﬂmle identification and construction Wa11
’Cumm:nﬂﬂqnditlun
Slarl trma Flow Prassure CH4 coz? 02 GH4 H25 Groundwalear Depth
with purmp tme (1) {mio) [ Faviv) {Soviv) [Yaviv) {WLEL} {ppm} Lewvel o base
(minutes) | Peak/Steady (Peak/Steady Peak/Steady | PeakiSteady | Peak/Steady | Peak/Steady | Peak/Steady | Level imBGL) (mBGL) |
10 ta 1 0.0 1004 .0 3.6 14.8 (.0 0.0 DRY 2.74
ito2 0.0 3.8 14,7 0.0 .0
2lod 0.0 3.8 14,7 (.0 0.0
Typead By: A Zamlar Diala 08/08/2011 Checked By: Chate




POST FIELDWORK MONITORING RECORD (PBA 1) Page 1of 2
DE‘TEI’ brett
_ = _ CALIBRATION
Jab Tithe Woodorofl Fam, Waterlooville Limits (3] Cal Gas Air
Job Mo 21E340030 Start’ End Starff End
Date 140802011 CH4 [5%) 45=-55 4 504 6 000
Dperator Adsie Larmdar CO2 (5% 45-55 5.4/5.8 000
02 (6%} H.0-7.0 57155 213211
{instrument rlypu-.l'sarial no} and date of last manufacturers service |
Atmospheric Time - 48 hrs - 24 hrs 0 + 24 hrs + 48 hrs I Comment
Fressura mbar unknown 1013 1020 1021 1017 IHiﬁing pressura
Ground conditions Firm and diry
|Weather Sunny and mild
Borehole identification and construction BHO1
Comment/Condition
Start e F s Pressurs CH4 2 [ H4 H2% GGralmcwater Denth
with pump time (Ifhrk (mi} [Vl (vl (Favivi i7LEL) (oom Level to base
i q .00 .1 1015 0,0 2.3 120 1.0 .0 DREY 5148
140 2 0.0 26 149 .0 0.0
2io 3 0.0 26 10.7 0.0 0.0
Borehole identification and construction BHOZ
Comment/Condition
Starl tima Flowwe Pressura CH4 CoE o2 4 H25 Sraundwalter Diapth
with oume tme {1fkrk frni} [l r&‘i}""“"'] i Sawiv) i96LEL) iooml Laval o base
LaakiSteady
i 0.310.0 1013.0 0.0 1.8 5.0 0.0 n.a DEY 7.03
fio 2 0.0 1.9 4.8 (1.0 0.0
2io 3 0.0 1.9 14.5 .0 0.4
Borehole identification and construction BHO3
Comment’Condition
Start time Flonw Fressure CH4 Lol O CHd H25 GSrouncwater Depth
with pump time [I::'hrl- [mio} [ ) [Fawi] (S 1%LEL) ippm} Lewval lo base
||I|J|:|H[Ei'| f
0o 1 a.10.0 1013 0.0 1T 142 1.0 0.0 DRY .02
1 a2 0.0 1.7 11.2 0.0 0.0
2403 0.0 1.0 11.2 3.0 0.
Borehole identification and construction BHO4
Comment/Condition
Start ime Flow Pressure LH4 02 (s - LH4 HZS Groundwater Liepth
with oump time [k fmi} {Yoniv) [ Fawivl S (FaLEL}Y (opm ] Lewveal o base
i | Pepik/Slegdy {Pegk/Sleady Peak/Steady | PaakiSiegdy | PeakiSteady | Peak/Staady | L Leval (mBGL)
0 a1 0.0 1015 Q.30 2 0.0 21.0 6.0 .0 DREY 6.92
10 2 1.0 a.n 21.0 200 0.0
2l 3 20 0.0 21.0 A40.0 0.0
Borehole identification and construction WSO
Comment!Condition
Slarl tima Flow FPrassure CH4 CoZ o2 CH4 H2% Groundwaliar Despth
with oump time (I imi} Vol v {Favivi {%LEL} (oo Level to base
[minytes| Pe _Peak/Steady | PeakiSteady
0ia 0001 1014 0807 210 138 14.10) 0.0 DREY 313
1o 2 0806 a0 12.1 13.0 .0
210 3 0807 56 66 10.0 0.0
Typed By Arie Zamles Diate Checked By, Date

J21834 Woodcroft Farm\D30 Geo\(M Data\Site data'\Monitoring'Gas Meonitoring Record 148 2011




POST FIELDWORK MONITORING RECORD (PBA 1)

Page 2 of 2

peterorett
IBnr'qhuIt identification and construction Wa0D2
!Cnmmnnm:-nnditlnn
Starl ima Flow FPrassure CH4 coz 02 CH4 H2& Groundwater Deplh
wilh pump Lime () {mi) (Sl {Hoviv) (o) [%LEL) {ppmi) Lawvai lo basa
L_(minutes) | Peak/Steady IPeak/Steady Peak/Sleady | Peak/Steady | Peak/Steady | Peak/Sleady | Peak/Steady | Level (mBGL) (mBGL) 1
loto1 .30 1014 42,5400 17.016.0 0.0 > .0 DREY 4,20
110 2 38.N36.5 1640 0.0 o 0.0
2103 31.0 1340 0.0 o .0
]Bnrel‘mle identification and construction WS04
’ﬂummenﬂﬂanditiﬂn
Start time Flow Pressure CHA4 Co2 02 CH4 H25 Groundwater Depth
with pump fime (Ifhr) fmib} [ oviv) {Howiv) [Yowlv) [%LEL) {ppm} Lewvel to base
[minutes) Peak/Steady [Feak/Steady Peakl/Steady | Peak/Steady | Peak/Steady | Peak/Steady | Peak/Steady | Level imBGL) {mBGLY
loto1 0,000, 1 1013 0.0 1.3 17.8 0.0 0.0 DRY 312
1102 0.0 1.9 176 0.0 0.0
203 0.0 2.1 17.6 0.0 0.0
'Enr*nd‘mln identification and construction WaD5
|comment/Condition
Start time Flow Pressure CH4 cCoZ o2 CH4 H25 Groundwater Diepth
with pump fime (i) {mb) {aviv ) el [Havid) {MLEL) {ppm} Lewvel to base
{minutses) Peak/Sleady |Peak/Steady Peak/Steady | Peak/Steady | Peak/Steady | Peak/Steady | Peak/Steady | Level (mBGL) {mBGL)
[0to1 00002 1013 0.0 3.3 15.5 0.0 0.0 DRY 4.1
1toZ 0.0 3.5 15.4 0o 4.0
2o 3 0.0 3.5 183 0.0 .0
IBurfhuln identification and construction WE11
’Cammenm:-nndltlun
Start time Flow Prassura CH4 Co2 02 GH4 H25 Groundwaler Depth
with pump time (1) {mi tviv) {Woviv) [Yaviv) {%LEL} {ppm) Lewved 1o base
(minutes) | Peak/Steady IPeak/Steady Peak/Steady | PeakiSieady | PeakiSieady | Peak/Sleady | PeakiSteady | Level imBGL) (mBGL) |
Jota 1 0,300 1013 0.0 4.1 13.8 0.0 0.0 DRY 2.7
Tto 2 0.0 4.3 13.8 0.0 0.0
2103 0.0 4.3 13.8 0.0 0.0
]E-nr'a-hnla identification and construction Water wall
;Iﬂummnnlmunditiun
Start tme Flow Pressure CH4 Co2 o2 CH4 H2% Groundwater Depth
with pump time (M) {mhb}) [ Tawiv} { M) [ Vo) {WLEL) {ppm) Level lo base
{minutes) Peak/Sleady |Peak/Steady PeakiSteady | Peak/Steady | Peak/Sleady | Peak/Steady | Peak/Steady | Level (mBGL) {mBGL)
10t 1 - - - . - - 3013 -
It to 2
IE lo 3
|E¢rﬂmle identification and construction
’Cumm:nﬂﬂqnditlun
Slarl trma Flow Prassure CH4 coz? 02 GH4 H25 Groundwalear Depth
with purmp tme (1) {mio) [ Faviv) {Soviv) [Yaviv) {WLEL} {ppm} Lewvel o base
(minutes) | Peak/Steady (Peak/Steady Peak/Steady | PeakiSteady | Peak/Steady | Peak/Steady | Peak/Steady | Level imBGL) (mBGL) |
10 1o 1
ito2
2lod
Typed By: Aria Zamler  14/08/2011 Dale Chackead By: Date




POST FIELDWORK MONITORING RECORD (PBA 1) Page 1 of 1
FIJE"TEI' brett
_ = _ CALIBRATION

Jab Tithe Woodorofl Fam, Waterlooville Limits (3] Cal Gas Air
Job Mo 21E34030 Start’ End Starff End
Date 221082011 CH4 [5%) 45=-55 4 504 5 000
Dperator Aria Zarmiar CO2 (5% 45-55 5.AE.T 0000

02 (6%} H.0-7.0 H.BE.T 213211
{instrument rlypu-.l'sarial no} and date of last manufacturers service |

Atmospheric Time - 48 hrs - 24 hrs 0 + 24 hrs + 48 hrs I Comment

el mbar 1019 1017 1021 1018 1014 |

Ground conditions Waet after heavy rain in the previcuss day
IWaall'mr Ciwvercast and mikd

Borehole identification and construction BHO1
Comment/Condition Cover partially filled wah waler, waler romoved,

Start e F s Pressufs CH4 2 [ H4 H2% GGralmcwater Denth
with pump time (Ifhrk (mi} [Vl (vl (Favivi i7LEL) (oom Level to base
i q -6 1017 0.0 38 7.1 1.0 0.0 DREY 520
140 2 0.0 35 T .0 0.0
2io 3 0.0 %8 5.9 0.0 0.0
Borehole identification and construction BHOZ
Comment/Condition

Starl tima Flowwe Pressura CH4 CoE o2 4 H25 Sraundwalter Diapth
with oume tme {1fkrk frni} [l r&‘i}""“"'] i Sawiv) i96LEL) iooml Laval o base

LaakiSteady
i .0 1015 0.0 2.4 139 1.0 0.0 DREY 7.2
fio 2 0.0 2.5 13.7 1.0 0.0
2io 3 2.5 13.7 0.0 0.0
Borehole identification and construction BHO3
Comment’Condition

Start time Flonw Fressure CH4 Lol O CHd H25 GSrouncwater Depth
with pump time [I::'hrl- [mio} [ ) [Fawi] (S 1%LEL) ippm} Lewval lo base

||I|J|:|H[Ei'| f
0o 1 0. 200 1000 0.0 0.7 16.8 1.0 0.0 4 50 .02
1 a2 0.0 0.9 16.5 0.0 0.0
2103 0.0 1.4 146 0.0 0.0
Borehole identification and construction BHO4
Comment/Condition Some water in he cover

=tar time F o Hrassure iaH4 [l Ly (] ! H25 Larowndeaier Llepth
with oump time [k fmi} { Yol [ Fawivl S (FaLEL}Y (opm ] Lewveal o base

i | Pepik/Slegdy {Peak/Siegdy Peak/Steady | PaakiSiegdy | PeakiSteady | PeakiStaady | | LevRl (mBGL)
0 a1 0.0 1017 0.0 36 -] 0.0 0,0 DRY 692
10 2 0.0 35 6.4 0.0 0.0
2l 3 o0 34 .4 .0 0.0
Borehole identification and construction WSO
Comment!Condition

Slarl tima Flow FPrassure CH4 CoZ o2 CH4 H2% Groundwaliar Despth
with oump time (I imi} Vol v {Soviv {%LEL} (oo Level to base

[mipytes] | P= _Peak/Steady | PeakiSteady
0ia .0 1047 0.0 12.4 n.a 0.0 0.0 DREY K
1o 2 0.0 12.0 (.5 0.0 .0
210 3 0.0 12.0 0.8 0.0 0.0
Typed By Arie Zamles Diate 220872011 Checked By, Date

J21834 Woodcroft Farm\D30 Geo\(M Data\Site data\Monitoring'Gas Meonitoring Record 22 8 2011 1




POST FIELDWORK MONITORING RECORD (PBA 1) Page 2 of 2
peterorett
IBnr'qhuIt identification and construction Wa0D2
!Cnmmnnm:-nnditlnn Cover partially full with water,
Starl ima Flow Frassura CH4 coz 02 CH4 H2& Groundwater Deplh
wilh pump Lime () {mi) (Sl {Hoviv) (o) [%LEL) {ppmi) Lawvai lo basa
L_(minutes) | Peak/Steady IPeak/Steady Peak/Sleady | Peak/Steady | Peak/Steady | Peak/Sleady | Peak/Steady | Level (mBGL) (mBGL) 1
loto1 0.0 1017 36.5 17.0 0.0 o 0.0 DRY 4.20
110 2 4.5 174 0.0 > 0.0
2103 33.0 170 0.0 o .0
]E-nrel‘mle identification and construction WS03
’ﬂummenﬂﬂanditiﬂn
Start time Flow Pressure CHA4 Co2 02 CH4 H25 Groundwater Depth
with pump fime (Ifhr) fmib} [ oviv) {Howiv) [Yowlv) [%LEL) {ppm} Lewvel to base
[minutes) Peak/Steady [Feak/Steady Peakl/Steady | Peak/Steady | Peak/Steady | Peak/Steady | Peak/Steady | Level imBGL) {mBGLY
loto1 0.0 1016 0.0 4.5 17.3 0.0 .0 DRY 4. 08
1102 0.0 4.2 17.0 0.0 0.0
203 0.0 4.3 17.0 0.0 0.0
'Enr*nd‘mln identification and construction WS04
|comment/Condition
Start time Flow Pressure CH4 cCoZ o2 CH4 H25 Groundwater Diepth
with pump fime (i) {mb) {aviv ) el [Havid) {MLEL) {ppm} Lewvel to base
{minutses) Peak/Sleady |Peak/Steady Peak/Steady | Peak/Steady | Peak/Steady | Peak/Steady | Peak/Steady | Level (mBGL) {mBGL)
[0to1 0.0 1016 0.0 0.8 17.8 0.0 0.0 DRY 312
1toZ 0.0 1.9 17.3 0o 4.0
2o 3 0.0 2.5 17.1 0.0 .0
IBurfhuln identification and construction WS05
’Cammenm:-nndltlun
Start time Flow Prassura CH4 Co2 02 GH4 H25 Groundwaler Depth
with pump time (1) {mi tviv) {Woviv) [Yaviv) {%LEL} {ppm) Lewved 1o base
(minutes) | Peak/Steady IPeak/Steady Peak/Steady | PeakiSleady | Peak/Sieady | Peak/Sleady | PeakiSteady | Level imBGL) (mBGL) |
Jota 1 0.0 101501016 0.0 2.0 17,5 0.0 0.0 DRY 4,12
Tto 2 0.0 2.7 17,0 0.0 0.0
2103 .0 2.7 16.8 0.0 0.0
]E-nr'a-hnla identification and construction WE11
;Iﬂummnnlmunditiun Cover filled with water water ks removed.
Start tme Flow Pressure CH4 Co2 o2 CH4 H2% Groundwater Depth
with pump time (Ifhr) {mhb}) ([ Tawiv} [T} [ Vo) {“LEL) {ppm) Level lo base
{minutes) Peak/Sleady |Peak/Steady PeakiSleady | Peak/Steady | Peak/Sleady | Peak/Steady | Peak/Steady | Level (mBGL) {mBGL)
| R 0.10.0 1017 0.0 24 4.4 0.0 0.0 DRY 2.73
I'ﬁ to 2 0.0 3.4 141 0.0 0.0
IE lo 3 .0 3.7 13.8 0.0 (.40
|E¢rﬂmle identification and construction
’Cumm:nﬂﬂqnditlun
Slarl trma Flow Prassure CH4 coz? 02 GH4 H25 Groundwalear Depth
with purmp tme (1) {mio) [ Faviv) {Soviv) [Yaviv) {WLEL} {ppm} Lewvel o base
(minutes) | Peak/Steady (Peak/Steady Peak/Steady | PeakiSteady | Peak/Steady | Peak/Steady | Peak/Steady | Level imBGL) (mBGL) |
10 1o 1
ito2
2lod
Typead By: A Zamlar Diala 2208/2011 Checked By: Chate




POST FIELDWORK MONITORING RECORD (PBA 1) Page 1of 2
FIJ'E"TEI' brett
_ = _ CALIBRATION
Jab Tithe Woodorofl Fam, Waterlooville Limits (3] Cal Gas Air
Job Mo 21E34030 Start’ End Starff End
Date 28092011 CH4 (5%) 4.5-55
Dperator Arie Zarmdar CO2 (5% 45-55
02 (6%} 50-7.0
{instrument rlypu-.l'sarial no} and date of last manufacturers service |
Atmospheric Time - 48 hrs - 24 hrs 0 + 24 hrs + 48 hrs I Comment
Fressura mbar 1026 1029 1025 1022 1022 ||=a||ing pressure
Ground conditions Firm and diry
|Weather Sunny and warm
Borehole identification and construction BHO1
Comment/Condition
Start e F s Pressurs CH4 2 [ H4 H2% GGralmcwater Denth
with pump time (Ifhrk (mi} [Vl (vl (Favivi i7LEL) (oom Level to base
i q 0 1021 0,0 4.5 8.2 1.0 0.0 DREY 518
140 2 0.0 4 .6 8.0 .0 0.0
2io 3 0.0 4.7 E1 0.0 0.0
Borehole identification and construction BHOZ
Comment/Condition
Starl tima Flowwe Pressura CH4 CoE o2 4 H25 Sraundwalter Diapth
with oume tme {1fkrk frni} [l r&‘i}""“"'] i Sawiv) i96LEL) iooml Laval o base
LaakiSteady
i 0.1/0.0 1021.0 0.0 2.7 4.5 0.0 n.a DEY 7.03
fio 2 0.0 26 14.4 (1.0 0.0
2io 3 0.4 27 14.5 .0 0.4
Borehole identification and construction BHO3
Comment’Condition
Start time Flonw Fressure CH4 Lol O CHd H25 GSrouncwater Depth
with pump time [I::'hrl- [mio} [ ) [Fawi] (S 1%LEL) ippm} Lewval lo base
||I|J|:|H[Ei'| i
0o 1 o0 10189 0.0 1.8 Ba 1.0 0.0 4 05 .02
1 a2 0.0 1.8 B.F 0.0 0.0
2403 0.0 1.7 H.¥ 3.0 0.0
Borehole identification and construction HH4
Comment/Condition
=tar time F o Hrassure aH4 [l Ly (] ! H25 Larowndeaier Llepth
with oump time [k fmi} {Yoniv) [ Fawivl S (FaLEL}Y (opm ] Lewveal o base
i | Pepik/Slegdy {Pegk/Sleady Peak/Stegdy | PaakiSiegdy | PeakiSteady | PeakiStaady | | LevRl (mBGL)
0 a1 0.0 1031 0.0 3.5 8.8 0.0 0,0 DRY 692
10 2 35 8.7 0.0 0.0
2l 3 X6 BE 0.0 0.0
Borehole identification and construction WSO
Comment!Condition
Slarl tima Flow FPrassure CH4 CoZ o2 CH4 H2% Groundwaliar Despth
with oump time (I imi} Vol v {Soviv {%LEL} (oo Level to base
[mipytes] | P= _Peak/Steady | PeakiSteady
0ia .0 1021 0.0 15.0 0.a 0.0 0.0 DREY K
1o 2 0.0 15.0 0.7 0.0 .0
210 3 0.0 15.0 0.8 0.0 0.0
Typed By Arie Zamles Diate 2302011 Checked By, Date

421834 Woodcroft Farm\D30 Geo\(M Data\Site data\Monitoring'Gas Meonitoring Record 28 8 2011 1
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IBnr'qhuIt identification and construction Wa0D2
!Cnmmnnm:-nnditlnn
Starl ima Flow FPrassure CH4 coz 02 CH4 H2& Groundwater Deplh
wilh pump Lime () {mi) (Sl {Hoviv) (o) [%LEL) {ppmi) Lawvai lo basa
L_(minutes) | Peak/Steady IPeak/Steady Peak/Sleady | Peak/Steady | Peak/Steady | Peak/Sleady | Peak/Steady | Level (mBGL) (mBGL) 1
loto1 1.3/0.3 1021 35.5 18.0 0.0 S, 1.2/1.1 DRY 4.20
110 2 4.5 16.40 0.0 > 1.1
2103 325 16.10 0.0 o 1.1
]E-nrel‘mle identification and construction WS03
’ﬂummenﬂﬂanditiﬂn
Start time Flow Pressure CHA4 Co2 02 CH4 H25 Groundwater Depth
with pump fime (Ifhr) fmib} [ oviv) {Howiv) [Yowlv) [%LEL) {ppm} Lewvel to base
[minutes) Peak/Steady [Feak/Steady Peakl/Steady | Peak/Steady | Peak/Steady | Peak/Steady | Peak/Steady | Level imBGL) {mBGLY
lota 1 0.5/0.0 1020 0.0 7.8 5.0 0.0 0.0 DRY 4. 08
1102 8.1 5.5 0.0 0.0
203 3.2 5.7 0.0 .0
'Enr*nd‘mln identification and construction WS04
|comment/Condition
Start time Flow Pressure CH4 cCoZ o2 CH4 H25 Groundwater Diepth
with pump fime (i) {mb) {aviv ) el [Havid) {MLEL) {ppm} Lewvel to base
{minutses) Peak/Sleady |Peak/Steady Peak/Steady | Peak/Steady | Peak/Steady | Peak/Steady | Peak/Steady | Level (mBGL) {mBGL)
[0to1 0.0 1021 0.0 0.8 17.8 0.0 0.0 DRY 3.14
1toZ 1.6 17.0 0.0 0.0
2o 3 2.0 17.0 0.0 3.0
IBurfhuln identification and construction WS05
’Cammenm:-nndltlun
Start time Flow Prassura CH4 Co2 02 GH4 H25 Groundwaler Depth
with pump time (1) {mi tviv) {Woviv) [Yaviv) {%LEL} {ppm) Lewved 1o base
(minutes) | Peak/Steady IPeak/Steady Peak/Steady | PeakiSieady | PeakiSieady | Peak/Sleady | PeakiSteady | Level imBGL) (mBGL) |
Jota 1 0.0 1021 0.0 2.3 17,3 0.0 0.0 DRY 4.08
Tto 2 0.0 2.5 7.2 0.0 0.0
2103 0.0 2.4 17.2 0.0 0.0
]E-nr'a-hnla identification and construction WEE
;Iﬂummnnlmunditiun
Start tme Flow Pressure CH4 Co2 o2 CH4 H2% Groundwater Depth
with pump time (M) {mhb}) [ Tawiv} { M) [ Vo) {WLEL) {ppm) Level lo base
{minutes) Peak/Sleady |Peak/Steady PeakiSleady | Peak/Steady | Peak/Sleady | Peak/Steady | Peak/Steady | Level (mBGL) {mBGL)
10 ka1 0.0 1021 0.0 5.2 12.0 0.0 0.0 DRY 2.5
It to 2 6.0 10.0 0.0 0.0
IE lo 3 5.5 10.0 1.0 0.0
|E¢rﬂmle identification and construction Wa11
’Cumm:nﬂﬂqnditlun
Slarl trma Flow Prassure CH4 coz? 02 GH4 H25 Groundwalear Depth
with purmp tme (1) {mio) [ Faviv) {Soviv) [Yaviv) {WLEL} {ppm} Lewvel o base
(minutes) | Peak/Steady (Peak/Steady Peak/Steady | PeakiSteady | Peak/Steady | Peak/Steady | Peak/Steady | Level imBGL) (mBGL) |
10 ta 1 0.2:40.1 1021 0.0 5.4 12.6 0.0 1.0 DRY 2.74
ito2 0.0 5.4 12.7 0.0 0.0
2lod 0.0 5.3 127 0.0 0.0
Typead By: A Zamlar Diala Chacked By: Crate
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Rationale for Generic Assessment Cnteria Routinely Used by PEBA

1 Introduction

A Tier 2 Risk Assessment is a guantitative
assessment using published generic criteria to
“screen” the site-specific contamination testing
data and identify potential hazards to specific
receptors,

The aim of this document is to present an
explanation for the selection of the assessment
criteria routinely used by PBA when undertaking a
Tier 2 risk assessment. This document is divided
into general introductory text and sections on soils,
waters and soil gases.

This document should be read in conjunction with
another entitted “PBA methodology for ground
condition assessment” which summarises the
legislative regime and our approach to ground
contamination and risk assessment,

2 General Notes

Any dewviation from the routine criteria and/or
selection of criteria for parameters not coveread in
this document will be described in the report text.
The report will alse comment on the
appropriateness of the routine criteria for project
objectives or ground conditions.

Any PBA interpretation of contamination test
results is based on a scientific and engineering
appraisal. The perceptions of, for example, banks,
insurers, lay people etc are not taken into account.

Any summary tables included in this Appendix are
produced for ease of reference to the criteria, they
do not in any way replace the documents of origin
{which are fully referenced) and which should be
read to ensure appropriate use and interpretation
of the data.

3 Tier 2 Criteria for Assessing Soils

3.1 Potential Harm to Human Health

The criteria routinely used by PBA as Tier 2 soil
screening values for the protection of human
health are the Govemmental Soil Guidance
Values (SGVs) and various non-Governmental
Generic Assessment Criteria (GAC) and the
criteria routinely adopled are presented in Table 1.

DEFRA has yet to produce a comprehensive list of
assessment criteria that on its own, would be
sufficient to enable the assessment of the potential
risks posed by soil contaminants (to human
health). A number of industry-driven initiatives
have developed o generate contaminated land
assessment criteria.  This has led to the
publication of a series of non-statutory non-
Governmental contaminated land assessment
criteria. It should be noted that the published
DEFRA guidance is also non-statutory.

Both the Governmental and non Governmental
sets of criteria have been generaled using the

Calsersidma s Appbia Loco FTemph e EBS mp
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Contaminated Land Exposure Assessment model
(CLEA) and supporting technical guidance (EA,
2009a, 2009b, 2009¢).

FPBA has reviewed these publications and where
we consider that the non-Governmental criteria
are authontative and robust, and therefore we will
refer to such criteria until such time that DEFRA
derive and publish Governmental SGVs to replace
the non Governmental GACs.

In is important to note that because the GACs are
not published by the UK Government, they may be
subject to challenge by a regulatory body or their
representative. If use of the GACs is challenged,
it may be necessary to carry out modelling to
generate site-specific assessment criteria.

Soil Guideline Values (SGVs) - Governmental

The first series of SGVs were generated using a
probabilistic version of the CLEA model.
However, on 22 July 2008 DEFRA announced the
withdrawal of these SG\Vs.

Revised 530GVs have been calculated using the
revised fully deterministic version of the CLEA
model. The standard land use scenarios are
residential with plant uptake, allotments and
industrial/commercial.

Generic Assessment Criteria (GAC) - Non
Governmental

SGVs generaled for organic compounds are
dependent on the amount of organic matter
present in the soil (a lower SGV is generated for
soils with lower organic matter contents since
organic matter acts to immobilise organic
contaminants). The SGVs for BTEX compounds
and phenol assume that the "host’ soil has 6%
organic matter,

UK soils often have organic matter concentrations
below 6% and that it may therefore not be
conservative to use the published SGVsforBTEX
compounds when assessing the potential risks
from these chemicals. The on-line Contaminated
Land Strategies Digest (CLSD) formed =
consortium of ten pracliioners (including
representatives from local authorities), to prepare
generic assessment criteria for a number of
contaminants at more conservative organic matter
contents of 1% and 3% for the same end uses.
The consortium also reproduced the SGVs using
the EA's latest CLEA model and latest CLEA
guidance and PBA independently verfied the
results published using CLEA v1.06. These
criteria will be used by PBA where appropriate.

In addition the CLSD consortium derived GAC for
selected substances for an additional end use,
that being residential without plant uptake (CLSD,
2009).

In July 2009, GAC for 82 substances were

published by the Chartered Institute of
Environmental Health (CIEH) (LOM and CIEH,
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2009) using the then current version of the CLEA
software v1.04. These GAC replace those
generated in 2006 using the original version of the
madel CLEA UK beta.

In January 2010, GAC for 35 substances were
published by the Environmental Industries
Commission (EIC), Association of Geotechnical
and Geoenvironmental Specialists (AGS) and
Contaminated Land: Applications in Real
Environments (CL:AIRE), (CL:AIRE, 2010) using
the then current version of the CLEA software
v1.05. These substances are more rarely found to
be contaminants of concern during contaminated
land investigations and hence are not routinely
tested for. The CL:AIRE GALC are not reproduced
in Table 1 but may be referred to as required
during the investigation of specific sites.

Note on Appropriate Use of SGVW/GAC The
SGVs and GACs generated using the CLEA
model are based on numerous and complex
assumplions. The appropriateness of these
assumptions in a site-specific context requires
confirmation on a project by project basis.

In general, SGVs/GACs have been developed
using highly conservative assumptions and
therefore exceedance does not necessanly
indicate that a site is statutorily contaminated
and/or unsuitable for use (CLAN2-05) and that
whilst SGV/GAC provide an aid to decision-
making, they do not replace the need for sound
professional judgement in risk assessment (EA,
2006b).

Note on Mercury and Arsenic Assessment The
analytical testing routinely undertaken by PBA
determines total concentration, however, the
toxicity of Mercury and Arsenic differ depending on
the form.

If there a source of Mercury or Arsenic is identified
or the total concentration exceeds the relevant

worst case speciated criteria it will be
desirable/necessary 1o undertake additional
speciated testing.

3.2 Potential Harm to the Built Environment

FPBA use the following primary guidance lo assess
the significance of soil chemistry with respectto its
potential to harm the built environment.

i) Site Preparation and Resistance to
Contaminants and Moisture. Approved
Document C (BRE 2004);

i) Concrete in aggressive ground SD1 (BRE
2005); and

i} Technical guidance on the assessment of soil
chemistry with respect to its potential to
corrode plastic service pipes has been
published by the Water Reguiations Advisary
Scheme (WRAS, 2002).

Calsers'dma s Appbia Loco FTemph e EBS mp
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3.3 Potential to Harm Ecosystems, Animals,
Crops etc

The criteria routinely used by PBA as Tier 2
screening values to assess the potential of soil
chemistry to harm ecosystems are taken from the
following guidance and summarised in are given in
Table 2.

i) Ecological Risk Assessment (ERA) Science
Report Series SCO70009, published by the
Environment Agency, Bristol (EA, 2008);

i} The Restoration and Aftercare of Metalliferous
Mining Sites for Pasture and Grazing (ICRCL
70/90, 1990); and

iii) Code of Practice for Agricultural Use of
Sewage Sludge (DOE, 1993).

4 Tier 2 Screening Values for
Assessing Controlled Waters

4.1 Potential Harm to Human Health

The criteria routinely used by PBA as Tier 2 water
screening values are taken from the Water Supply
(Water Quality) Regulations 2000 (DETR (2000a)
and are given in Table 3.

It should be noted that some of the prescribed
concentrations listed in the Water Supply
Regulations have been set for reasons other than
their potential to cause harm to human health.
The concentrations of iron and manganese are
controlled because they may taint potable water
with an undesirable taste, odour or colour or may
potentially deposit precipitates in water supply

pipes.
4.2 Potential to Harm Controlled Waters

Controlled Waters are rivers, estuaries, coastal
waters, lakes and groundwaters, but not perched
waters.

The criteria routinely used by PBA as Tier 2
screening values are taken from the directions to
the Environment Agency in regard to the
implementation of the Water Framework Directive
(EA 2009d) and are given in Tables 3, 4 and 5.

Table 3 presents the crileria for assessing the
chemistry of groundwater bodies and Tables 4 and
5 present the criteria for assessing the chemistry
of surface water bodies.

The results from any eluted liquids will be
compared to appropriate assessment criteria
depending on the receptor of concem.

5 Tier 2 Screening Guidance for
Assessing Soil Gases

Guidance on the assessment of risks specifically
for sites located adjacent to Landfill Sites has
been published by the Environment Agency (EA,
2004d). A tiered approach to assessing risk is
advocated by the guidance. This allows the level
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Rationale for Generic Assessment Cnteria Routinely Used by PEBA

of detail in a risk assessment (o be proportionate
to the nature and complexity of the risk.

The Tier 1 Risk Screening methodology advocated
by the Environment Agency (EA) guidance
document (EA, 2004) should:

i) ldentify complete source-pathway-receptor
linkages:;

i} Screen oul insignificant risks;
i) Prioritise the risks and receptors; and

iv) Provide an initial assessment of the potential
impacts at a receptor.

A Tier 2 assessment comprises the quantitative
analysis of risk following the collection and
analysis of soil gas monitoring data.

Guidance on suitable methodologies for the
collection of gas monitoring data is provided in
CIRIA Report C665 (CIRIA, 2007).

Guidance Available PBA use the following
primary guidance to assess the significance of soil
gas chemistry with respect to its potential to harm
human health.

1) Assessing risks posed by hazardous gases to
buildings C665 (CIRIA 2007);

i) Guidance on evaluation of development
proposals on sites where methane and carbon
dioxide are present. (NHBC 2007);

i) Code of practice for the characterization and
remediation from ground gas is affected
developments (BSI, 2007); and

w) Waste Management Paper No. 27 (DoE,
1901),

Waste Management Paper No. 27 (DoE, 1991)
defines what constitutes a "significant quantity” of
gas. WMP27 advises that a site producing (i}
Methane concentrations in excess of 1% by
volume and with a flow rate of greater than
15 litres per hour; or {ii) Carbon dioxide in excess
of 1.5% by volume in air and with a flow rate of
greater than 22 litres per hour would be
considered as a significant source of soil gas.

Guidance on quantifying the risks from hazardous
soil gases to properties and their occupiers is
provided in CIRIA, 2007 (commercial
developments), NHBEC, 2007 (low rise residential
developments) and British Standard BS
8485:2007. These documents provide guidance
on gas monitoring methods and strategy, the
assessment of risk posed by soil gases and
mitigating the risks posed by soil gases during site
development.

PBA use gas concentrations and borehole flow
data in order to obtain the gas screening value
(GSV) for methane and carbon dioxide at the site.
The GSV can be used to establish the
characteristic situation of the site as detailed in
CIRIA CB65 and in order to make

CHl e dmameApp Dt Lsca F Temph Acrd EBS

Page 3 of 10

recommendations for gas protection measures for
buildings if required.
Radon In addition to the guidance listed above,

PBA use the following primary guidance to assess
the significance of the radon content of soil gas.

i) Radon: guidance on protective measures for
new dwellings. Report ER211 (BRE, 1999);
and

i) Radon Atlas of England, R290 (NRPB, 1996).
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Table 1: Tier 2 Screening Criteria for the Assessment of Potential Contaminant Concentrations in Soil -
Protection of Human Health

== Atotments

Metals/Metalloids !
\Arsenic (Inorganic) , 43 X" 35! 640" |
o — o — o
\Baron ' 45° 291° . 192,000 i
Cadmium ' 1.8° 10° 117 230" i
Chromium (trivalent) , 34,600° 3000° : 30,4007 |
IChrﬂmlum {hexavalent) | ¥l 4.3 - 35 I
IE-upaper ' : 524° 2330° ! 71,700° i
lLead i = 450" 450" 750° i
!Il.lercurg,r {elemental) . i* 26 - 25" |
Mercury (inorganic) ; 80° 1707 235’ 1600 !
Mothyl Mereury 5 8 147 - 4107 |
Mickel ' 230" 130° 130" 1800" i
|Selenium ' 120" 350" 545 13000" i
'Vanadium f 18° 75" ; 3160° j
\Zinc | 618" 750" 5 665,000° i
'BTEX Compounds (1%, 3% and 6% SOM)’ a i
Benzene 0.02'/0.04'f 0.07" 0.08'/0.18' /0.33° 0.27'10.56'/ 1.0' 28' | 57" [ 95" '
(Toluene | 2760’ 120° 120'/320" /610" | 600°/1500'/ 2700° | 8707 2200'/ 4400°
|Em}1h?aﬁxa-ne I g8 o0 65'/ 180"/ 350° 165 / 450/ 840 5201/ 1400° / 28007
Xylenes# 28"/ 80'/ 160° 427 120' ) 230° 53/ 145'/ 285 4751 1300 f 2600°
Furrcynlir- Am-matlc Hydmnarhuni {1% 2 5% aru:l E".-’n EDM} -
Iuﬁ-nenaphlhens | 34°/88 200" 210°/ 480° | 1000° . BWTSW /
(Acenaphthylene 28° 1 69° { 160° 170° { 400° / B50° : Mm?tm:u?ufu‘m '
\Anthracene | 380°/950°/2200° | 2300°/4900°/9200° : ﬁanug;{msdm 00"/
\Benzo{a)anthracene | 25155 1 10° 315147 55 : 00° ) 857 187° |
‘Benzola)pyrene D.60° ) 1.2° 1 2.1° 0.83°/ 0.94° / 1.0° : IR
\benzo(bjflucranthens 350745013 5.6°1 6.5 1 7.0° " 100°/100°/ 100° |
benzalg h,ijperylene 70° { 120° / 160° 447 | 46" | 4T z 650°/ 660° / B6O0° |
ihﬂf‘lﬂ!{h}‘ﬂuﬁl‘ﬂnlhana | 6.8°/14°/ 23" 8.5" 196"/ 10° - 140° 1 140° / 140°
\Chrysana 26° (5.8 12° 6.0°/8.0° / 9.3° : 140° | 140° / 140° |
|Dlhunzn{a hjanthracena | 0.76°/ 1.5 /2.3 0.76° / 0.86° | 0.90° A AFAFnAe |
[ — | 52°/ 1307/ 2907 260° | 460° / 6707 . 23””'2;‘&&35"”5 :
|Fluorene | 277/ 67° 1 160° 160° / 380° / 780" : mnug‘;rﬂgﬂ&gm‘ J
Indeno(1,2.3-cdjpyrene | 1.8°/ 387/ 7.A° 307139142 . 607/ 61° /617 |
Naphthalene | arraeey 15137187 : 200° 1 480°/ 1100° |
|Phenanﬂ1rene | 16° f 38" f 90" q2° { 200° / 380° . Emmécﬂﬁ?m H
|P:..rrnrm | 110°/270°(620° | 560°/ 1000° / 1600° A m“gcd"ﬂgg?mc /
Nlphﬂtmfhmmatm ijdl'ﬂl:ﬂl'bﬂﬂﬁ (1%, 2.5% and E'}-‘n EDH}

TPH Aliphatic >C5-6 | 7407/ 1700° / 3900° 30"/ 558" 1 110° - 3400° / 62007 / 13000°
TPH Allphatic >C6-8 | 23007/ 5600° [ 13000° 73"/ 160° ) 3707 - '8300° / 18000° | 42mu'=|
TPH Aliphatic >C8-10 | 320°/770°(1700° | 19°/ 467/ 110° : | 21007/ 51007/ 12000° |
'TPH Alighatic >C10-12 ' 22007 [ 4400° 7300° | 937/ 2307/ 540° : 1nmg;ﬁ}4?m |
TPH Aliphatic >G12-16 10007 13000°7 | 7age 1 1700° 1 3000° . T ‘
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i | Allotments  Residential with Imntwmmq mmm:ﬁu |
| = ! - plant uptake plant uptake =
TPH Alphatic>C1635 260000°/ 270000° | 45000" 64000 . 1599&2; Wﬂ /
TPH Alphatc >C35-44 260000°/ 270000/ | 45000°) 64000° ) 1600000 1500000 7| |
Witk 137 277 | 57° 657/ 1307 / 280° ' 2N A |
i;;ﬁ::;"‘“““ ks | 2SI 120° 1207 | 2707/ 611° . EHD”TB%M %
TPH Aromatic >C8-10 | 86t 21%051° 27"/ 65° | 151° . | 3700° 1 8600° / 18000° |
TPH Aromatic >C10-12 137131 74° 697/ 160° ¢ 346" 2 HIRRL ) SO |
'TPH Aromatic >C12-16 23° ( 57° { 130° 140° | 310° { 593° s SEDDEE'ETL%EE’M 3 |
iTF'H Mromalic>C1621 | 46/ 102600 | 250°(480°) 770 : 23':’”‘2;‘;”.,&““‘}” |
ITF"H Aromatic >C21-35 A70°f820°/1600° | 8907/ 1100°/ 1230° - “mg;‘&m ! |
TPH Aromatic >C35-44 370°/820°/ 1600° | B90°/1100° / 1230° - zsuugﬂaﬁwm /
IE&"—!-‘S natc + Aromatic | 1260/ 100¢/ 3000° | 1200°/ 1300° 1300° ; 28000/ 28000°

|Chlorinated Hydrocarbons (1%, 2.5% and 6% SOM)"

1.2:dichioroethane ”'ﬂmf_ éfé?mf 4 “'”ﬂf"g_;fﬁﬂw : ; 0715 1.0° 1.8°

1,1,1 Trichloroethane (TCA) |  48°/ 110°/ 240° §.2°1 13/ 28" " 7007 { 14007 / 100° |
11,12 Tetrachlorosthane | 0.79°/ 1,97/ 4.4° D.90°  2.1° 1 4.8° g 120° / 2607/ 590° |
1,1.2,2 Tetrachloroethane | 0.41°/0.89°/ 2.0° 141297163 200° / 580° / 1200° |
Tetrachioroethens (PGE) 16137187 0.04°/ 215/ 4.8° ; 130°/ 290 [ 6BO° |
'Tetm:nrmmethane 0.16°/0.37° /0.85° | 0.018°/0.039°/ 0.089° ; 30°/66715° |
Tnnhlnmamana (TCE) | 04308522 | 011°/022°/049° | - 12° ] 25° ] §5° |
ITn-nthrﬁﬂalhanEfG}unml'urm 0. 3&‘ 1o, m‘x 1 5 0. ?5‘; 1.3° ' 2. ‘.F - 110° / 190° / 370° !
[Vinyl Chioride/Chioroethens | © “00%5;;1“;’”” /e mn%?;;&%mm' : 0.063° / 0.081°/0.12° |

Fastlcu:les and Other Drganlc Cumpuunds ﬂ'ﬂ 2. Et". and 6% Eﬂlﬂl

Ia_!:.n_jﬁn__ | 132840 17512001 2.4° : ) .5_".‘?"?""5_!'.5:“_‘!____ :
|Alrazing | 0.037°/0.085°0.2° nzd‘m&ﬁ‘na - B70° / BBO° /8BD" |
Dichlorvos 00447/ 0091/ 0.20° | 0.20°/0.6°/1.8° 5 B4 | BT /895 |
|DIEIdrIn D‘IE':J'{IISE':J"D Tﬂ': . DE-EI':H#':EEZ': . EIEII':J'EI‘I :'52': |
\Endosuffan 047°/1.2°1 2.7 29%/7.0°/ 16° . | 23107/ 20907 / 3390° |
Carbon Disulphide 487/ 10° ) 2% 0107/ 0.20° / 0.44° - 127§ 237 1 50° i
Chiorobenzens | seFs147)3F 0337073 /1.7 59° 11305/ 310° |
Hexachioro-1,3-butadiene 0.25°/0.61°/ 1.4° 0215/ 0517 7 1.2° - 32° 1 69° 1 120° |
Hexachlorobenzene 0.18°/ 0.42° 1 0.92° 0.58°/ 1.0°1 1.4° ! 48°/53°/55° |
|F'snlal;:h[1:rrubsrlzana AT | 5.2°/ 10° /1T - B50° / 770° J BID® |
Pentachiorophenol | 0.084°/0.21°/0.49° 0.55% 1 1.3 [ 2.96° - 1200° / 1300° / 1400° |
Phenol {1, 3, 6% SOM) | 66 (158/280° | 184’ /316'/420° 310" /441'/518" | 3200° i
ﬂgxénéazumns and dioxin- & & 2407

Notes

Units  mg'kg

# most conservative of the three isomers selected for each scenario

a Soil Guideline Value (2009) with SOM of 6%

b Soil Guideline Value (2002)

¢ Generic Assessment Criteria (LQM & CIEH 2009)

d Where three values are presented, SGVI/GALC for soils with SOM of 1%, 2.5% and 6% or 1%, 3% and 6% are

given as detailed in the table. SOM denotes Soil Crganic Matter.
t  Generic Assessment Criteria generated using CLEA v 1.04 by an independent contaminated land working
group and independently verified by PBA (CLSD, 2009}
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Rationale for Generic Assessment Cnteria Routinely Used by PEBA

Table 2 Tier 2 Screening Criteria for the Assessment of Potential Contaminant Concentrations in Soil -
Protection of Ecological Sys

Benzu{ane . i D.1 .

Arsenic ] S00 000 a0
EIE'rium 3 30 50 1.15 3
Chromium 21,1 400
Copper 250 500 250 88.4 80/ 100/ 135/ 200*
Fluoride 500 1000 500

Lead 300 1000 167.9 300
Bercuny 0.06 1
Molybdanum 4

Mickel 231 50/ 60¢ 75 110°
Pentachlorobenzene 0.029

Pentachlorophenol L

Selenium ' 3
Tetrachloroethena 0.01

Toluane 0.3

Zinc 1000 3000 O 501 20 Eﬂﬂ'ﬁﬁﬂﬂf 300
MNotes

a. Interdepartmental Commitlee on the Redevelopment of Contaminated Land (ICRCL) 70/90 Restoration and
Aftercare of Metalliferous Mining Sites for Pasture and Grazing 1st edition 1990.

b. Proposed Soil Screening Values (55Vs) — Consultation, Environment Agency 2008. Threshold which if
exceeded prompts further assessment.

c. Maximum permissible concentration of potentially toxic elements from the Code of Practice for Agricultural
Use of Sewage Sludge. Second Edition. DOE 1983,
Concentrations are for contamination derived from mine spoil. In other situations the speciation may be
more available. Factors include total concentration, speciation, particle size, pH, species of plant, type of
animallgrazing habil.

e. Where four values are presented, concentrations are for soils with pH values 5.0-5.5/ 5.5-6.0/ 6.0-7.0/

=7.0

Cillsers'dmaps AppDetat Loca FTemp' AcedEBS tmp
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Rationale for Generic Assessment Cnteria Routinely Used by PEBA

MetaliSemi Metal:

Antimany (pall) 5

Arsenic (ugh) 10 516 198 7.5

Baron (pg) 1000 750

Cadmium (pgh) 5 0.2 1.1 3.75

Chromium (/) 50 5 276 7.5

Copper (ugf) 2000 10.1 57.8 1500

Iron {uall) 200

Lead (pgh) 25 (10 from 25/12/13) 7.3 398 18.8

Manganese (pgl) a0

Mercury (ug/l) 1 0.75

Nickel (pg/l) 20 20.2 116 15

Selenium (ug/l) 10

Zinc (pgl) i 75.8 414 3750

Other;

Ammonium NH4 (mg/) 0.5

Ammonia NH3 (mg/) : 0.3 173 .29 0.29
Chioride (mofl) 250 188 187.5
Cyanide (mg) 50

Electrical Conductivity 2500 1880

{pSicm)

pH (pH units) 6.5to0 10

Mitrate (mg/l) 50 42 42
Sulphate (mg/l) 250 188 188
Organics:

Anthracene 0.1 0.55 |
Benzene (gl 1 10.1 55.2 975 | 075
Benzo{ajpyrene (ugh) 0.01 0.075 |
Chioreform (gl 100a 2.53 13.8 = | 75
1_2-Dichlaroethane (Lg) 3 225 225
Fluoranthene 0.1 0.6 '
Naphthatene (ug/l) z 2.4 132

Phenal Total (mal) 0.5 15.2 82.5

PAHs (pall) 01k

Toluene (ug/l) . 505 276

Trichloroethene TCE (pall) 10¢ 10.1 55.2 75 | 718
Tetrachloroethene PCE {ugll) 10¢ 10.1 57.8 ¥5 | 8
Vinyl Chioride (pgh) 0.5 |

Xylene (o) " 30.3 166

Motes

™ Threshold Values for each groundwater body are given in the River Basin Management Plans

Test 2 Groundwater Impacts on Surface Water

Test4 Groundwater Drinking Water Protected Areas — designed fo be equivalent to a 95% standard

Test S General Quality of Groundwater Body — designed to be equivalent to a 5% standard
a. Sum for Trihalomethanes - chloroform, bromoform, dibromochloromethane, bromodichloromethane
b. Concentration for sum of benzo(bjfiuoranthene, benzo(k)fluoranthene, benzo(ghijperylene,

indeno(1,2,3-cd)pyrens

c. Sum of TCE and PCE

Cillsers'dmaps ' AppDetat Loca FTemp' AcedEBS tmp
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Table 4: Surface Waters - Specific Pollutants — Standards for Ecological Status

F;n-IIutaﬁ-ﬂ Hi“m and Frﬁshwat;ar I_aima ‘fransiliﬁnal and Coastal
Waters

2 4-Dichlorophenaxyacetic 0.3 (1.3 0.3 {1.3)
acid (2,4-D)
2.4-Dichlorephanal 20 20
Ammonia (Un-ionised) as Mot applicable 21
Mitrogen
Arsanic # 50 25
Chiorine {total available] 2 (5" (10)*
Chromium V1 34 0.6 (32)°
Chromium 11 4.7 (32
Copper — standard is 1 {CaC03 «50mg) 5
Sl 6 (CaCO3 50-<100mgH)

10 {CaCO3 100-<250mgh)

28 {CaCO3 =250mgl)
Cyanide 1{5)* 1(9)*
Cypermathrin as ngll 0.1 {04y 0.1 0.4y
Diazinon 0.01 (0.02) 0.01 {0.1)*
Dimethoate 0.48 (4)° 0.48 {(4)"
fron as mgi 1 1
Linuron 0.5 (0.9y* 0.5 (0.9)"
Mecoprop 18 (187" 18 (187)"
Parmethrin (0.01) (0.01)
Phenol 7.7 (46)" 7.7 (48)"
Toluene 50 (380)" 40 (a70)"
Zinc — standard is hardness 8 (Cat03 <50mgl) 40
dependant for froshwater 50 {CaCO3 50-<100mgh)

75 (CaCO3 100-<250mgh)

125 (CaCO3 >250mgl)

I. All units ugfl unless otharwise statad.
ii. The standard is the annual mean standard over & period of 12 consecutive maonths unless otherwise stated,

[18 ( }indicates that this is the 25-percentile standard where the standard is failed if the measured concentration is above

the standard for 5% or more of the ima.

iv. * indicates that the standard is not to be used for the purpose of classifying the ecological status or potential of bodies

of surface watsr,

Y. # indicates that the standard is the dissolved fraction obtained by filtration through a 0.45um filler,

Reproduced from Part 4 of The River Basin Districts Typology, Slandards and Groundwater threshaold values (Water
Framework Directive) (England and Wales) Direction 2009,

Table 5: Surface Waters - Priority Substances — Standards for Chemical Status

Pollutant Annual Average Ma‘;?ﬂi’:ﬂ‘:_‘:uﬁ: :bf #
Inland Other Infand Other
Alachlor 0.3 0.3 0.7 a.7
Anthracamns 0.1 0.1 0.4 0.4
Atrazine 0.6 0.6 2.0 2.0
Banzans 10 B 50 &0
Brominated diphenylether 0.0005 00002 A MNA
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Rationale for Generic Assessment Cnteria Routinely Used by PEBA

Pollutant Annual Average Mﬂg::::ﬂ:f:’ﬂ::m
Inland Other Inland Other
<0.08 C1 <0.45 C1 =0.45 C1
Cadmium (and s compounds) # — 0.08 C2 0.45C2 0.45 2
hardness dependant — refer fo Motes for
definitions of C1 to C5 0,09 C3 0.2 0.6C3 0eCc3
0.15C4 0.8 C4 0.9 C4
0.25C5 1.5C5 15C5
Carbon tetrachioride 12 12 MA MA
C10-13 Chioroalkanes 0.4 0.4 14 14
Chiorenvinphos 0.1 0.1 0.3 0.3
Chlorpyrifos 0.03 0.03 0.1 0.1
Aldrin, Dieldin, Endrin, Isodrin {Sum} 0.01 0,005 MNA MNA
DDT Total 0.025 0.25 A NA
Para-para-DDT 0.01 0.01 A A
1.2-Dichloroethane 10 10 MA MA
Dichloromethane 20 20 A MA
 Di{2-ethylhexyl)-phthalate (DEHP) 1.3 13 A NA
Diuran 0.2 0.2 1.8 1.8
Endosulfan 0.005 0.005 0.01 0.01
Flugranthens 0.1 0.1 1 1
Hexachlorobenzene 0.01 0.01 0.05 0.05
Hexachlorobuladiene 0.1 0.1 0.6 0.6
Hexachlorocyclohexane 0.02 0.002 .04 0.02
Isoproturon 0.3 .3 1 1
Lead (and iis compounds) # 7.2 1.2 P Ma
Mercury {and its compounds) # 0.05 0.05 0.0v 0.07
MNaphthalena 24 2 A NA
Mickel (and its compounds) # 20 20 MNA NA
Monyiphenol 0.3 0.3 2 2
Octylphenol 0.1 0.01 MNA NA
Pentachlorobenzena 0.007 0.0007 MA MA
Fentachlorophenaol 0.4 0.4 1 1
Benzo(a)pyrensa 0.05 0.05 0.1 0
Benzo(bjfluoranthene + Benzo(kjfiuoranthene 0.03 0,03 M NA
Benzalghilperylens + Indenol1,2 3-cdjpyrene 0.002 0.002 P& &
Simazine 1 1 4 &
Telrachlaroelhylene 10 10 MA MA
Trichloroethylene 10 10 MA NA
Tributyl tin compounds 0.0002 0.0002 0.0015 | 0.0015
Trichlorobenzenes 0.4 0.4 MA, MNa
Trichloromethane 2.5 25 A, NA
Tifluralin 0.03 0.03 NA NA

i. The EQS are expressed a3 total concendrations in the whole water sample except for #,
ii. # indicates that the EQS iz dissolved concentration obtained by filtration through 0.45um filter.
Iki. inland = surface walers ancompassing rivers and lakes and related artificial or heavily medified water bodies.
. Hardness Classifications C1 <40 mg CaCO3/, C2 40 to <50 mg CaCO3/, C3 50 to <100 mg CaCO3N, C4 100
to <200 mg CaCO3N, C5 200 mg CalOd,
Reproduced from Part 5 of The River Basin Districts Typology, Standards and Groundwater threshold values (Water
Framewark Directive) (England and Wales) Direction 2009,
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PBA Methodology for Assessment of Potentially Contaminated Land

1 Introduction

This document defines the approach adopted by
PBA in relation to the assessment of potentially
contaminated land. The aim is for the approach to
{i) be systematic and objective, {ii) provide for the
assessment of uncertainty and (iii) provide a
rational, consistent, transparent framework.

When preparing our methodology we have made
reference to various technical guidance
documents including the Model Procedures for the
Management of Contamination (CLR 11) (EA
2003), Contaminated Land investigation,
assessment and remediation (ICE 2007),
Guidance for the Safe Development of Housing on
Land Affected by Contamination (R&D Publication
66) (EA/NHBC/CIEH 2008) and Contaminated
land risk assessment. A guide to good practice
(C552) (CIRIA 2001).

2 Part 2A, Planning & Building
Control

UK legislation aims to help address the problem of
histeric contamination of land and the risks it can
pose to people’s health and the environment. The
legislation allows for required remediation and
voluntary remediation through the planning
system.

21 Part2 A

The Environment Act 1995 introeduced Part 1A into
the Environmental Protection Act 1990, Part llA,
its accompanying regulations and Statutory
Guidance contained in DETR Circular 02/2000
came into force in England in April 2000.

Part l1A defines contaminated land as “land which
appears to the Local Authonty in whose area it is
sifuated to be in such a condition that, by reason
of substances in, on or under the land that
significant harm is being caused, or there is a
significant possibility that such harm could be
caused, or poilution of controlled waters is being,
or likely to be, caused".

Harm is defined as "harm fto the health of living
organisms or other interference with the ecological
systems of which they form part, and in the case
of man, includes harm to his property”.

The legislation was extended in August 2006 to
include radiological hazards (now referred to as
Part 2A). For the purposes of Part 2A land is
contaminated if it poses a significant possibility of
significant harm (SPOSH). Statuary guidance is
given in Defra Circular 01/2006. Non statutory
guidance on the legal definition of contaminated
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land is given in Defra 2008 and para 18 states "the
law takes a risk-based approach because it is the
only way in which it can, at least in principle, target
land where there is SPOSH, whilst avoiding the
disproportfionate effects of catching land where
there is no SPOSH. It also helps focus
remediation on reducing risks, rather than the
removal of contaminants from soil irrespective of
risk (which would in some cases be unsustainable
and unnecessary).

2.2 Planning

The Local Planning Authority (LPA) is responsible
under various Planning Acts for the control of
development, and in doing so, it has a duty to take
account of all material considerations, including
contamination. "Planning Policy Statement 23
Planning & Pollution Control (ODPM 2004): and
Annex 2. Development on Land Affected by
Contamination® expands on the policy
considerations the Government expecis Local
Planning Authorities (LPA} to have in regard fo
land affected by contamination when preparing
policies for development plans and in taking
decisions on applications. This PPS applies in
England only.

For planning purposes, PPS523 siates that the
assessmenl of risks arising from contaminalion
and remediation requirements should be
considered on the basis of the current
environmental setting, the current land use, and
the circumstances of its proposed new use. In
most other respects, however, the underlying
approach to identifying and dealing with risk, and
the overall policy objective of safeguarding human
health and the environment, are similar to that
outlined in Part 2A.

A wider range of contamination and receptors is
relevant to planning because of its wider spatial
perspective, but the degree of harm or pollution
relevant lo planning and the approach lo
remediation are essentially the same: ie.
unacceptable risk in planning terms includes the
risks addressed by Part 2A. The developer is
required to ensure that land, after development, is
not capable of being determined as contaminated
land under Part IlA of the EPA 1990 and that all
unacceplable risks have been addressed.

The principal planning objective is to ensure that
any unacceptable risks to human health, buildings
and other property and the natural and historical
environment from the contaminated condition of
the land are identified so that appropriate aclion
can be considered and taken to address those
risks. In order to grant a planning permission the
Local Planning Authority (LPA) has to be satisfied
that there is sufficient information about the



PBA Methodology for Assessment of Potentially Contaminated Land

condition of the land, its impacts and the
availability of viable remedial oplions.

It should be noted that PPS23 states because of
the widespread potential occurrence of
contamination. the possibility should always be
considered, regardless of past land use, when
development is proposed involving or introducing
a particularly sensitive use (housing, schools,
hospitals, play areas).

2.3 Building Control

The building control department of the local
authority (along with the private sector approved
inspectors) are responsible for the operation and
enforcement of the Building Regulations 2000 to
protect the health, safety and welfare of people in
and around buildings.

Building Control Regulations Approved Document
C specifically requires the protection of buildings
and associated land from the effects of
contamination, to be applied (non-exclusively) in
all changes of use from commercial or industrial
premises, to residential property.

3 Approach

PPS 23 refers to CLR 11 which recommends a
phased or tiered approach to risk assessment with
the three tiers being:-

# Tier 1 - preliminary — a qualitative assessment
forming part of a Phase 1 report,

» Tier 2 - generic - a quantitative assessment
using published criteria to screen site specific
ground condition data forming part of a Phase
2 report

# Tier 3 - detailed — a gquantitative assessment
involving the generation of site specific
assessment criteria

Each tier of risk assessment comprises the
following four stages:-

1. Hazard ldentification — identifying potential
contaminant sources on and off site;

2. Hazard Assessment — assessing the potential
for unacceptable risks by identifying what
pathways and receptors could be present, and
what pollutant linkages could resull (forming
the Conceplual Site Model (CSM));

3. Risk Estimation — estimating the magnitude
and probability of the possible consequences
(what degree of harm might result to a defined
receptor and how likely); and

4. Risk Evaluation — evaluating whether the risk
needs to be, and can be, managed.

A PBA Phase 1 report normally comprises a desk
study, walkover and Tier 1 risk assessment (the
project specific offer defines the actual scope of
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work). At Tier 1 the PBA approach to risk
estimation involves identifying the magnitude of
the potential conseguence (taking into account
both the potential severity of the hazard and the
sensitivity of the receptor) and the magnitude of
the likelihood ie. the probability (taking into
account the presence of the hazard and the
receptor and the integrity of the pathway). This
approach is promoted in current gquidance such as
R&D 66 (NHBC 2008).

The PBA approach is that if a pollution linkage is
identified then it represents a potential risk which
requires further consideration and either (1)
remediation / direct risk management or (2) further
tiers of assessment.

A PBA preliminary Phase 2 report comprises an
intrusive investigation lo collect site specific
information, a Tier 2 quantitative generic risk
assessment and a refinement of the CSM using
the site specific data. Depending on the findings
further investigation and/or progression to Tier 3
risk assessment and the generation of site specific
assessment criteria may be required.

The PBA methodology provides an estimate of the
level of risk, it does not identify a risk level at
which the risk is considered "significant” and/or
“unacceptable” as this is dependant on the view of
the individual / stakeholder. For example; to a risk
adverse stakeholder even a risk level of “very low”
may be considered unacceplable and as such this
stakeholder may require risk management options
to be implemented.

4 ldentification of Pollutant
Linkages and Conceptual Site
Model (CSM)

For all Tiers the underlying principle to ground
condition assessment is the Identification of
poliutant inkages in order to evaluate whether the
presence of a source of contamination could
potentially lead to harmful consequences. A
pollutant linkage consists of the following three
elements:-

« A sourcefhazard — a substance or situation
which has the potential to cause harm or
pollution;

« A pathway — a means by which the hazard
moves along / generates exposure; and

+ A receptorftarget — an entity which is
vulnerable to the potential adverse effects of
the hazard.

The Conceptual Site Model identifies the types
and locations of potential contaminant
sources/hazards and potential receptors and
potential migration/transportation pathway(s). The
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CSM is refined as the assessment progresses
through the Tiers.

4.1 Hazard ldentification

A hazard is a substance or situation that has the
potential to cause harm. Hazards may be
chemical, biological or physical (e.g. explosive
gases).

At Tier 1 the potential for hazards to be present is
determined from consideration of the previous or
ongoing aclivilies on or near to the site in
accordance with the criteria presented in the
Table 1.

Based on the land use information Potential
Contaminants of Concern (PCOC) are identified.
The PCOC direct the scope of the analytical
testing selected for subsequent Tiers and the
collection of site specific data.

At Tier 2 the site specific data is screened using
published assessment criteria (refer to PBA
document entitled Rationale for the Selection of
Tier 2 Assessment Criteria). In general, published
criteria have been developed using highly
conservative assumptions and therefore if the
criterion is not exceeded then the PCOC is
eliminated as a potential Hazard. It should be
noled thal exceedance does nol necessarily
indicate that a sile is conlaminated andfor
unsuitable for use only that the PCOC is retained
as a potential Hazard. Published criteria are
generated using models based on numerous and
complex assumptions. The appropriateness of
these assumptions in a site-specific context
requires confirmation on a project by project basis.

4.2 Receptor and Pathway ldentification

For all Tiers the potential receptors (for both on

site and adjoining land) that will be considered are:

« Human Health - including current and future
DCcupiers, construction and future
maintenance workers, and neighbouring
properties/third parties;

« Ecological systems; *'

» Controlled waters **— including surface water
and groundwater;

» Property, Animal or Crop (existing or
proposed) - including buildings, service lines
and pipes, crops, livestock, pets, woodland;
and

» Archaeological sites and ancient monuments.

# Internationally or nationally designated sites (as
defined in the statutory guidance (Draft Circular on
Contaminated Land, DETR, 2000)) "in the local area”
will be identified as potential ecological receptors. A
search radius of 1, 2 or 5km will be utilised depending
on the site specific circumstances (see also pathway
identification). The Environment Agency has published
an ecological risk assessment framework (EA 2008)
which promotes (as opposed to statutorily enforces)
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consideration of additional receptors to include locally
protected sites and protected or notable species.
These additional potential receplors will only be
considered if a Phase 1 habitat survey, undertaken in
accordance with guidance (JNCC 1993), is
commissioned and the data provided to PEA, It should
be noted that without such a survey the Tier 1 risk
assessment may conclude that the identification of
potential ecological receplors Is inconclusive [(see
specification).

** the definition of “‘poliution of controlled water™ has
been amended by the introduction of Section 86 of the
Water Act 2003, For the purposes of Part 2A
groundwater does not include waters above the
saturated zone and our assessment does not therefore
address perched walter other than where development
causes a pathway to develop.

If a receptor is taken forward for further
assessment it will be classified in terms of its
sensitivity, the criteria for which are presented in
Table 2. Table 2 has been generated using
descriptions of  environmental receptor
importance/value given in various guidance
documents including R&D 66 (NHBC 2008) and
Transport Analysis Guidance (based on DETR
2000). Human health and buildings classifications
have been generated by PBA using the attribute
description for each class.

The exposure pathway and modes of transport
that will be considered are presented in Table 3,

4.3 Note regarding Ecological Systems

The Environment Agency (EA) has developed an
ecological risk assessment framewaork which aims
to provide a structured approach for assessing the
risks to ecology from chemical contaminants in
soils (EA 2008). In circumstances where
contaminants in water represent a potential risk to
aquatic ecosystems then risk assessors will need
to consider this separately.

The framework consists of a three tiered process:-

» Tier 1is a screening step where the site
soils chemical data is compared to a soil
screening value (SSVY)

« Tier 2 uses various tools (including surveys
and biological testing) to gather evidence for
any harm to the ecological receptors

» Tier 3 seeks to attribute the harm to the
chemical contamination

Tier 1 is preceded by a desk study to collate
information about the site and the nature of the
contamination to assess whether pollutant
linkages are feasible. The framework presents ten
steps for ecological desk studies and development
of a conceptual site model as follows.

1 Establish Regulatory Context

2 Collate and Assess Documentary Information
3 Summarise Documentary Information

4 ldentify Potential Contaminants of Concern
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5 ldentify Likely Fate Transport of Contaminants
6 ldentify Potential Receptors of Concem

7 ldentify Potential Pathways of Concern

8 Create a Conceptual Site Model

9 Identify Assessment and Measurement
Endpoints

10 Identify Gaps and Uncertainties

The information in a standard PBA Phase 1 report
covers Sleps 1 lo 4 inclusive. Step 5 considers
fate and transport of contaminants and it should
be noted that our standard report adopts a
simplified approach considering only transport
mechanisms. A simplified approach has also
been adopted in respect of Steps 6 and 7
(receplors (a detailed review of the ecological
attributes has not been undertaken) and pathways
(@ food chain assessment has not been
undertaken). Step 9 is outside the scope of our
standard Phase 1 report.

The Tier 1 prepared by PBA as part of a Phase 1
report will assess the viability of the mode of
transport given the site specific circumstances not
specific pathways. As with receptor identification it
should be noted that without a habitat survey the
Tier 1 risk assessment may conclude that the risk
to potential ecological receptors is inconclusive
(see PBA Specification for Phase 1 Assessment of
Potentially Contaminated Land).

5 Risk Estimation

Risk estimation classifies what degree of harm
might result to a receptor (defined as
consequence) and how likely it is that such harm
might arise (probability).

At Tier 1 the conseguence classification is
generated by multiplying the hazard classification
score and the receptor sensitivity score. This

approach follows that presented in the republished
R&D 66 (NHBC 2008).

The criteria for classifying probability are set outin
Table 4 and have been taken directly from CIEIA
ChH52 (Table 6.4). Probability considers the
integrity of the exposure pathway.

The consequence classifications detailed in Table
5 have been adapted from Table 6.3 presented in
C552 and R&D 66 (Annex 4 Table A4, 3).
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The Tier 1 risk classification is estimated for each
pollutant linkage using the matnx given in Table &
which is taken directly from C552 (Table 6.5).

Subsequent Tiers refine the CSM through
retention or elimination of potential hazards and
poliutant linkages.

6 Risk Evaluation

In order to put the Tier 1 risk classification into
context the likely actions are described in Table 7
which is taken directly from C552 (Table 6.6).
Subsequent Tiers identify potential risk
management options through remediation and/or
mitigalion measures.
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Table 1: Criteria for Classifying Hazards / Potential for Generating Contamination

Classification/Score

Potential for generating contamination/gas based on land use

Very Low

Land Use: greenfield
Contamination: None.
Gas generation potential @ Inert Made Ground

Low Land Use: residential, retail or office use, recent small scale industrial.
Contamination: None or locally slightly elevated concentrations.

P Gas generation potential | Alluvium or dock silt

Moderate Land Use: railways, collienes, scrap yards, light industry, engineenng works.
Contamination: Locally elevated concentrations.

3 Gas generation potential : Pre 1960's landfill

High Land Use: gas works, chemical works, heavy industry, non-hazardous landfills.
Contamination; Possible widespread elevated concentrations.

4 Gas generation potential : Shallow mine workings

Very High Land Use: hazardous waste landfilis.
Contamination: Likely widespread elevated concentrations.

5 Gas generation potential ; Domestic landfill post 1960

Table 2: Criteria for Classifying Receptor Sensitivity/Value

Classification/Score

Definition

Vary Low

1

Receptor of limited importance
Groundwater: Non aquifer

Surface water: GOA Grade F

Ecology: No local designation

Buildings: Replaceable

Human heaith: Unoccupied/limited access

Low Receptor of local or county importance with potential for replacement
Groundwater; Secondary aquifer
2 Surface water: GOA Grade D/E
Ecology: local habitat resources
Buildings: Local value
Human health: Industrial
Moderate Receptor of local or county impoertance with potential for replacement
Groundwater: Principal aquifer
3 Surface water: GQA Grade B/C
Ecolagy: County wildlife sites, Areas of Outstanding Natural Beauty (AONE)
Buildings: Area of Historic Character
Human health: Commaercial
High Receplor of county or regional importance with limited potential for replacement
Groundwater: Source Protection Zone 2
4 Surface water: GQA Grade A
Ecology: 5551, National or Marine Nature Reserve (NNR or MNR)
Buildings: Conservation Area
Human health: Open spaces and uses where children are present
Very High Receptor of national or infernational importance
Groundwater; Source Protection Zone 1
5 Surface water: GOA Grade A

Ecology: Special Areas of Conservation (SAC and candidates), Special Protection
Areas (SPA and polentials) or wetllands of international importance (RAMSAR)
Buildings: World Heritage site

Human health: Residential
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PBA Methodology for Assessment of Potentially Contaminated Land

Table 3: Exposure Pathway and Modes of Transport

Receptor

Pathway Mode of transport

Human health

Ingestion |_Fruit or vegetable leaf or roots
Contaminated water

Soil/dust indoors

Soil/dust outdoors

Inhalation Particles (dust [ soil} — outdoor

Particles {dust [ soil) - indoor

\apours - outdoor - migration via natural or anthropogenic
pathways

Vapours - indoor - migration via natural or anthropogenic pathways

Dermal absorption | Direct contact with soil
Direct contact with walers (swimming / showering)

Irradiation
Groundwater Leaching Gravity / permeation
Migration Natural — groundwater as pathway
Anthropogenic (e.q. boreholes, culverts, pipelines etc.)
Surface Water Direct Runoff or discharges from pipes
Indirect Recharge from groundwater
Indirect Depaosition of wind blown dust
Buildings Direct contact Sulphate attack on concrete, hydrocarbon corrosion of plastics
(Gas ingress Migration via natural or anthropogenic paths
Ecological systems | See MNotes Runoffidischarge to surface water body
See Motes Windblown dust
See Motes Groundwater migration
See Notes Al point of contaminant source
Animal and crop Direct Wind blown or flood deposited particles [ dust / sediments
Indirect Plants via root up take or imgation. Animals through watering
Inhalation By livestock ! fish - gas / vapour / particulates / dust
Ingestion Consumption of vegetation / water / soil by animals

Table 4: Classification of Probability

Classification

Definition

High likelihood

Likely

There is a pollution linkage and an event either appears very likely in the shor-term and
almost inevitable over the long-term, or there is already evidence at the receptor of harm /
pollution.

There is a poliution linkage and all the elements are present and in the right place, which
means that it is probable that an event will occur. Circumstances are such that an event
is not inevilable, but possible in the short-term and likely over the long-term.

Low likelihood

There is a pollution linkage and circumstances are possible under which an event could
occur, However, it is by no means certain that even over a longer period such event
would take place, and is less likely in the shorter-term.

Unlikely

There is a pollution linkage but circumstances are such that it is improbable that an event
would occur even in the very long-term.

Table 6: Classification of Risk (Combination of Consequence and Probability)

Consaguence
Probability Severe Medium Mild Minor
High likelihood Very high High Moderate Low
Likely High Moderate Moderate/low Low
Low likelihood Moderate Moderate/low Low Very low
Unlikely Moderate/low Low Very low Very low
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PBA Methodology for Assessment of Potentially Contaminated Land

Table 5: Classification of Consequence (score = magnitude of hazard and sensitivity of receptor)

Classification
Score

/

Examples

Severe

20-25

Human health effect - exposure likely to result in "significant harm". Significant harm to
humans is defined in circular 01/2006 as death, disease. serious injury, genetic mutation,
birth defects or impairment of reproductive function.

Controlled water effect - short-term risk of pollution (note: Water Resources Act contains no
scope for considering significance of pollution) of sensitive water resource. Equivalent to EA
Category 1 incident (persistent and/or extensive effects on water quality leading to closure of
potable abstraction point or loss of amenity, agriculture or commercial value. Major fish kill.

Ecological effect - short-term exposure likely to result in a substantial adverse effect.
Catastrophic damage te crops, buildings or property

Medium

10-16

Human health effect - exposure could result in "significant harm”. Significant harm to
humans is defined in circular 01/2006 as death, disease, serious injury, genetic mutation,
birth defects or impairment of reproductive function.

Controlled water effect - equivalent to EA Category 2 incident reguiring notification of
abstractor

Ecological effect - short-term exposure may result in a substantial adverse effect.
Damage to crops, buildings or proparty

Mild

6-9

Human health effect - exposure may result in “significant harm”. Significant harm to humans
is defined in circular 0172006 as death, disease, senous injury. genetic mutation, birth
defects or impairment of reproductive function.

Controlled water effect - equivalent to EA Category 3 incident (short lived and/or minimal
effects on water quality).

Ecological effect - unlikely to result in a substantial adverse effect.

Minor damage to crops, buildings or property. Damage to building rendering it unsafe to
occupy (for example foundation damage resulling in instability).

Minor

1-5

Mo measurable effect on humans. Protective equipment is not required during site works.

Equivalent to insubstantial pollution incident with no observed effect on water quality or
ecosystems,

Repairable effects to crops, buildings or property. The loss of plants in a landscaping
scheme, Discolouration of concrate,

Table 7: Description of Risks and Likely Action Required

Risk Classification | Description

Very high risk

There is a high probability that severea harm could arise to a designated receptor from an
identified hazard, OR, there is evidence that severe harm to a designated receptor is
currently happening. This risk, if realised, is likely to result in a substantial liability. Urgent
investigation (if not undertaken already) and remediation is likely to be required in the
short term.

High risk

Moderate risk

Harm is likely to arise to a designated receptor from an identified hazard. Healisation of
the risk is likely to present a substantial liability.

LIrgent investigation (if not undertaken already) is required and remedial works may be
necessary in the short-term and are likely over the lenger-term.

It is possible that harm could arise to a designated receptor from an identified hazard.
However, it is either relatively unlikely that any such harm would be severe, or if any harm
were to occur It is more likely that the harm would be relatively mild.

Investigation {if not already undertaken) is normally required to clarify the risk and lo
determine the potential liability. Some remedial works may be required in the longer-
term.

Low risk

It is possible that harm could arise to a designated receptor from an identified hazard, but
it is likely that this harm, if realised, would at worst normaily be mild,

Very low risk

There is a low possibility that harm could arise to a receplor. In the event of such harm
being realised it is not likely to be severe.
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