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1 Introduction

1.1 Background

Peter Brett Associates LLP (PBA) has been retained by St Edward Homes, the Client, to provide
consultancy services in relation to a development proposed as part of Green Park Phase 3 referred to
as Green Park Village (GPV).

PBA have prepared a number of ground condition reports (refer to Section 1.5 for details) to support a
hybrid planning application where the majority of the application is outline with detailed development
proposed for Phase 1. This report presents a synopsis of the findings presented in the other reports
and therefore should not be considered in isolation.

Attention is drawn to Section 8 which provides guidance to assist the reader in using this report.

1.2 Site Location and General Description

The centre of the application land is located at approximate National Grid reference SU 703 705
approximately 1.5km south of Reading Town Centre and 0.5km north of the M4 Motorway.

The application land is approximately 24.65ha in area and predominantly flat and low lying. At the

time of writing, the majority of the application land was unoccupied, further information on land use is
presented in Chapter 2.

1.3 Proposed Development

The main elements of the proposed development comprise GPV is a residential led development
supported by a range of commercial, community and education uses. Specifically the proposals will
deliver:

About 730-750 new homes including;

An 80 unit Continuing Care Retirement Community (CCRC) scheme with extra care ancillary
community facilities;

8 family homes for disabled persons designed in accordance with Housing Corporation guidelines;
16,000 sq m of Use Class B1 floorspace;
A One Form Entry Primary School with sports pitches for dual use with the local community;

Support facilities and recreation comprising a village hall, childcare facilities, local retail (including
Class A1, A2, A3, A4 and A5); health surgery and recreation facilities;

A network of dedicated pedestrian and cycle routes; and,
The provision of more than 8 hectares of open space including approximately 4 ha of a high quality
landscaped environment, open space, fully equipped children’s play facilities (LEAPS) and sports
pitches, in addition to a 4 ha lake.

These are largely the same elements and represent a similar quantum of development to the

Approved Scheme. The main changes in the revised masterplan relate to the manner in which the
proposed masterplan has been organised to retain much of the existing lake profile and relocate the
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proposed office accommodation from adjacent to Longwater Avenue to land adjacent to the new
Station. The vacated area adjacent to Longwater Avenue is replaced with residential development.

In addition, as a consequence of largely retaining the existing lake profile, the approved permanent
access road to the Station and Transport Interchange and associated car parking arrangements, are
required to be amended. The revised masterplan proposals utilise the temporary access road
alignment, approved by the Council under a temporary Planning Permission ref. 09/00347/FUL.
Proposals to upgrade the temporary access route to a permanent access route will form part of the
new application.

Appendix 1 contains drawings showing the layouts of the 2010 application and also the previous
application layout. The revised masterplan is not considered to alter the sources, pathways or
receptors previously identified for the Approved Scheme.

1.4 Methodology Adopted for Ground Condition Assessment

The methodology adopted by PBA and used in this assessment is presented in Appendix 2. This
methodology has been prepared with reference to various technical guidance including CLR11
(DEFRA 2002).

15 Information Sources
PBA have prepared and utilised data from the following previous ground condition reports:

PBA 1998: This scoping study comprised a desk based investigation which gathered
geoenvironmental and geotechnical information on the site and other land owned by Bucknell
Holdings nearby. An intrusive investigation was not undertaken as part of this study.

PBA 2001: This report presents the findings of ground investigation along the route of a proposed
electric cable on land adjacent to the railway line. The investigation involved the excavation of nine
trial pits, two boreholes and five window sample boreholes. Soil and groundwater testing was
carried out on a number of samples.

PBA 2002: This investigation involved the excavation of 18 trial pits and the drilling of 19 boreholes
and seven window sample locations. The investigation targeted the wider Phase Il area of Green
Park and included soil and groundwater chemical testing along with ground gas monitoring. A
geoenvironmental risk assessment and geotechnical assessment was also carried out.

PBA 2007A: This report presents the findings of a gas and groundwater/surface water quality
monitoring programme to assess whether lateral migration of potential pollutants from Smallmead
landfill is taking place.

PBA 2007B: This investigation involved the excavation of twelve trial pits and the drilling of six
boreholes and eight window sample locations. The investigation targeted the wider Clembins Waste
Transfer Station site and included soil and groundwater chemical testing along with ground gas
monitoring.

PBA 2008A: This report presents a hydrogeological risk assessment associated with the proposed
dewatering of the Trout Lakes.

PBA 2008B: This supplementary investigation comprised seven shallow boreholes with installations
in the Pingemend Estate undertaken to support the original Green Park Village application.

PBA 2009A: This investigation involved the excavation of twelve trial pits along the course of a

proposed temporary access road and car park to be developed as part of the Green Park Station
but the subject of a separate planning application.
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PBA 2009B: This supplementary investigation comprised the excavation of fourteen trial pits and
the drilling of seven boreholes in conjunction with groundwater and ground gas monitoring. This
investigation targeted potential data gaps around the proposed Green Park Station development.

PBA 2009C: This investigation comprised the excavation of 11 trial pits and groundwater monitoring

undertaken to assess two potential hoptspots (WS8 and BHC) in order to finalise the outline
remedial strategy for the proposed Green Park Station development.
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2 Land Use

2.1 Introduction

The information on land use is based on historical maps presented in PBA 2002 and 2009B a
selection of which are reproduced in Appendix 3 together with an aerial photograph of the application
land. A walkover has been undertaken in order to up date any land use changes since the original
application.

Figure 1 presents a layout plan of the application land annotated to show the features discussed
below.

2.2 Land Use On Site

The application land has been sub divided into the zones shown on Figure 1 based on current/recent
land use:-

221 Zone 1 - Former Clembins waste transfer site and Trout Lakes

Zone 1 is adjacent to the western boundary of the application land. Zone 1 is not currently occupied.
A summary of the land use information is presented below.

The earliest available OS map (1883) indicates that the zone consists of undeveloped common land
surrounded by marshland.

Small areas of ground workings, possibly representing borrow pits, are located adjacent to the
western boundary. The borrow pits are no longer marked on the 1900 map, possibly indicating
infilling.

A waste management licence for a waste transfer and treatment facility (54/12/4/361) was issued to
Mr A L Clements on the 12" June 1995. The facility is believed to have been operated by Clembins
Ltd and the site vacated and operations ceased in 2007. Figure 2 shows the footprint of the land
under licence and the Green Park Station development.

The Trout Lakes are marked on the 1972 map and are shown as four lakes. Further mineral
extraction within the Trout Lakes took place in 1996/1997, when material from the Lambeth Group
was locally won for use as engineered fill over the Phase 1 Green Park development area. The
2008 map indicates that the Trout Lakes have been re-profiled, and are shown to be of similar
layout to present day (two open water bodies (a large and a small lake)). The northeastern,
southeastern and southwestern most lakes are shown to have been merged, and now form one
continuous water body. The northwestern lake is shown to have been infilled over the northern half.

The Environment Agency web site shows this land to be part of an active landfill referred to as
Burghfield landfill (see below) and also a historic landfill referred to as Burghfield Area D under licence
reference 86253.

2.2.2 Zone 2 - Pingemead Estate

Zone 2 is located adjacent to the eastern boundary of the Trout lakes. Pingemead Estate comprises
residential properties (Pingemead House and Pynings Bungalow), three single storey semi derelict
buildings (two timber and one portacabin) and five industrial units.

The semi derelict buildings were previously used by a builders merchant for storage of wood and
metal.

J:\11321\3003 - Geo\03 Reports\Synopsis Report\Rev 02.doc 6 I Detel’brett



Green Park Phase 3 - Green Park Village
Synopsis Geoenvironmental Report on Ground Conditions

The industrial units are built on concrete raft foundations. The units are surrounded by road and hard
standing for access and parking with small areas of landscaping comprising dense vegetation of trees
and shrubs. The layout of industrial estate buildings is shown on Figure 3. Operations within the
industrial estate have included the following:

Steel fabricators

Aluminium fabricators

Car servicing and body workshop
Mini specialists

Oil distributors

Photocopier sales

The northern part of Zone 2 is currently unoccupied but has historically been used as a vehicle storage
area.

A small contractors (AMEC) compound is located approximately 20m to the west of Pynings
Bungalow.

2.2.3 Zone 3 — Eastern Triangle

This is predominately open ground with a small training centre belonging to Thames Valley University
accessed off Longwater Avenue.

Whilst the majority of this area is open ground there is evidence of reprofiling of the ground and
stockpiling.

The earliest historical maps show this land as “Smallmead Common”.

The outline of the training centre is first shown on the historical map dated 2008. The centre
comprises two portacabin type structures, car parking and an open area at the rear.

2.3 Boundaries and Land Use Off Site

2.3.1 West

A railway line (Reading to Basingstoke) runs north south adjacent to the western boundary. The land
beyond is open ground (grass/shrub). This land is shown on the Environment Agency web site as
previously being two historic landfills known as Cottage Lane Nol and No2. Cottage Land Nol was
unlicenced and filled with inert and industrial wastes between 1977 and 1981. Cottage Lane No2
(approximately 5Ha) was filled with inert waste between 1977 and 1989 under licence 54/12/4/17
which is recorded as “returned”. Three exploratory holes are located in this area and the logs are
presented in Appendix 4, together with a print out of the EA web page. A large electricity substation is
present approximately 150m from the north western corner of the application land. The open water
bodies of Kirtons Farm Hotel are adjacent to the railway to the south west. The lakes were formed
following gravel extraction in the 1970’s.

2.3.2 South

The southern boundary to the western half of the application land is formed by Smallmead Road
beyond which there is open ground used for agriculture. The southern boundary to the eastern half is
formed by Longwater Avenue beyond which is the recently constructed Green Park development that
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predominately comprises offices. The former Courage Brewery is located approximately 1km to the
south east.

2.3.3 North

A surface water ditch forms the northern boundary. The Environment Agency web site shows the land
beyond the ditch to have been landfill. From the west (adjacent to the railway) is Burghfield landfill is
present which is operated by Biffa/RMC, and believed to be in the process of restoration, under
licence (86028) and received Hazardous waste. Adjacent to this there is Smallmead Farm, another
Hazardous waste landfill, which is closed site operated by RMC under license (86029).

2.3.4 East

A large sewage works (digesters) and Reading Stadium are located on Longwater Avenue
approximately 100m to the north east of the nearest development building. The stadium and sewage
works were constructed in the 1990’s. The Environment Agency web site shows the land to be
landfills referred to as Island Road Tip, Sludge Beds and Smallmead Stadium. Remedial measures
carried out as part of the redevelopment included the removal of sludge and the construction of a
bentonite cut off wall into the Lambeth Group around the new works. As such, it is considered that the
new Sewage Treatment Works are unlikely to represent a source that will impact the proposed
development.
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3 Geoenvironmental Setting
3.1 Geology

3.1.1 Published Geology

The 1:50 000 scale geological map sheet of the area (BGS, 2000) indicates the natural geology in the
vicinity of the site comprises the following sequence:

Pleistocene Deposits (Superficial Deposits) Alluvium

Second River Terrace Deposits (sand and
gravel)

Solid Deposits Lambeth Group (stiff clay overlaying silty fine

to medium sands)
Upper Chalk Formation

The geological map indicates that the western section of the application land (Zone 1) lies within a
zone designated as ‘worked ground’.

3.1.2 Geology — Previous Ground Investigations

The results of the previous intrusive investigations generally confirmed the sequence of strata given in
Section 3.1.1 with the addition that Made Ground is present locally and generally underlain by
Alluvium or River Terrace Deposits.

The ground conditions for Zone 1 former Clembins site excluding Trout Lakes are summarised below:

Table 3.1 Summary of Strata Profile for Zone 1

Strata Depth to Top Elevation to Top Thickness

(m bgl) (m AOD) (m)
Made Ground (locally absent) Ground Level Ground Level 0.20to 4.7
Alluvium (locally absent) 0.1t01.1 37.55t0 38.85 0.2to 15
River Terrace Deposits 0.2t0 2.1 36.31t0 38.9 1.1to 3.55
Lambeth Group 2.7t04.5 34.0t0 35.9 13.45t0 15.55
Chalk Formation 17.7 to 19.0 19.4 to 20.55 Not Proven
The ground conditions for Zone 2 Pingemead Estate are summarised below:
Table 3.2 Summary of Strata Profile for Zone 2
Strata Depth to Top Elevation to Top Thickness

(m bagl) (m AOD) (m)
Made Ground (locally absent) Ground Level Ground Level 00to1.1
Alluvium (locally absent) 0.2t01.1 37.90 to 38.45 0.5t02.6
River Terrace Deposits 1.5t03.0 37.25t0 35.85 0.8t0 2.5
Lambeth Group 3.7t04.1 34.95 to 35.40 Not Proven
Chalk Formation
J:\11321\3003 - Geo\03 Reports\Synopsis Report\Rev 02.doc Deterbrett
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The ground conditions for Zone 3 Eastern Triangle are summarised below:

Table 3.3 Summary of Strata Profile for Zone 3

Strata Depth to Top Elevation to Top Thickness

(m bgl) (m AOD) (m)
Made Ground (locally absent)# Ground Level Ground Level 0.10to 1.00
Alluvium (locally absent) ## 0.10to 1.00 37.551t0 38.35 0.10to0 0.40
River Terrace Deposits 0.35t0 1.60 36.42 to 37.75 1.40t0 2.75
Lambeth Group 2.70t0 3.70 34.55 to 35.25 14.60 to 15.30
Chalk Formation 17.70 to 18.00 19.90 to 20.25 Not Proven

# Made Ground was recorded in G7 and G8 (as possible Made Ground) which are located adjacent to
the northern boundary and in TP 206 as land raise.

## Absent in G7 and G8.
3.2 Hydrogeology and Aquifer Classification

3.2.1 Aquifer Classification

The Upper Cretaceous Chalk is classed as a Primary Aquifer, (previously classified as a Major
Aquifer), and is described as layers of rock or drift deposits that have high intergranular and/or fracture
permeability - meaning they usually provide a high level of water storage. They may support water
supply and/or river base flow on a strategic scale.

The Superficial Drift and Bedrock (Lambeth Group) are designated as Secondary A Aquifers described
as permeable layers capable of supporting water supplies at a local rather than strategic scale, and in
some cases forming an important source of base flow to rivers. These were formerly classified as
minor aquifers.

3.2.2 Flow Direction

The groundwater flow in the superficial deposits is to the north.
The groundwater flow in the Lambeth Group is to the south/southeast.

The regional hydrogeological map (Sheet 7) indicates that the groundwater flow within the Upper
Chalk Aquifer is likely to flow towards the southeast and the potentiometric groundwater groundwater
surface within the Chalk was around 35m AOD in 1976.

3.2.3 Source Protection Zones

According to the Environment Agency (EA) web site the development area is located within an Outer
Groundwater Source Protection Zone (SPZ). An Inner SPZ is located adjacent to the southeast of
the development boundary which relates to the abstraction located at the Scottish and Newcastle
Brewery approximately 1200m to the southeast. The brewery is not operational

Two groundwater abstraction licences have been identified within a 1km radius and are summarised in
Table 3.4.

peterbrett
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Table 3.4 Summary of Groundwater Abstraction Licenses

Licence Holder Approximate Distance Purpose of Licensed volume (m°/yr)
and Direction From Site |Abstraction

(m)

Kennet Valley Park Ltd 70m North Agriculture and private | 6819
water supply

Reading Football Club Plc | 600m Southeast Environmental 119734
Treatment

3.3 Hydrology and Surface Water

Foudry Brook is located approximately 400m from the eastern boundary, flowing in a north easterly
direction.

An un-named drainage ditch is present adjacent to the northern boundary, flowing in a easterly
direction to join the Foudry Brook.

A further un-named drainage ditch is located adjacent to the eastern boundary of the Pingemead
Estate, believed to be flowing in a southerly direction.

A number of water bodies representing flooded former gravel pits are present within and in the
immediate vicinity of the site boundary. The Trout Lakes are present within the application boundary.

The River Kennet is approximately 1.3km to the north, orientated in an east - west direction and
flowing towards the east.

A Flood Relief Channel is present adjoining the extreme north eastern boundary of the Green Park
Village development boundary, flowing in a northerly direction. The channel was lined with clay along
the reach to the north of the site due to the presence of the landfill and sludge beds associated with a
former sewage works located to the north east off the present day A33.
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4 Tier 1 Hazard Identification

4.1 Introduction

UK policy and legislation promote the use of a staged risk based approach to the assessment of
ground quality/conditions. The underlying principle is the evaluation of pollutant linkages in order to
assess whether the presence of a source of contamination could potentially lead to harmful
consequences. More details on the PBA approach to ground condition assessment are presented in
Appendix 2.

4.2 Potential to Generate Contamination Based on Land Use

A Tier 1 hazard identification identifies the importance of a potential source of contamination based on
a consideration of the previous or ongoing activities on or near to the site in general accordance with
the criteria presented in the following table. In addition, consideration is given to the potential for ‘point
source’ pollutants to be present, such as local spillages of hydrocarbons.
The classification based on landuse are identified as follows:-

Zone 1 (former Clembins operations) - Moderate

Zone 2 (Pingemead Estate) - Low

Zone 3 (Eastern Triangle) - Very Low for the majority of the land and Low for the Training Centre

Offsite North (Smallmead Landfill) — Very High

Offsite East — Moderate and High

Offsite South — Low and Very Low for the majority of the land and Moderate for the land adjacent to
the south western boundary where the former Clembins operation was sited

Offsite West (railway and historic landfill) - Moderate

A Conceptual Site Model is presented as Figure 4.
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5 Tier 2 Hazard Identification

5.1 Intrusive Investigation

The design and procedures adopted were in general accordance with current technical guidance
including BSI 1999, BS 2001 and CIRIA 2007. The analytical testing was based on possible
contaminants identified in technical guidance (CRL 2 and DOE 1995).

In total there are 72 exploratory holes across the application land, of which 29 are in Zone 1, 23 in
Zone 2 and 20 in Zone 3.

The early PBA intrusive investigations were designed to provide sufficient information to allow a
general characterisation of the ground conditions across the application land. The locations of the
exploratory holes were selected on a predominately non targeted or randomly sited basis to reflect that
development end use which is varied across the application land.

Subsequent investigations focussed on Zones 1 (former Clembins site) and Zone 2 (Pingemead
Estate) as the nature of the land use presented a greater potential for contamination to be present.
5.2 Selection of Assessment Criteria

The PBA rationale for selection of generic assessment criteria is presented in Appendix 5. The
following text describes the report specific generic criteria adopted for the Tier 2 screening.

521 For assessing the potential to impact human health

» The soil results have been compared to the Contaminated Land Exposure Assessment (CLEA)
Soil Guideline Values (SGVs), where available. For contaminants where a CLEA SGV is not
available the concentrations have been compared to the criteria published by Land Quality
Management (LQM).

» The groundwater, surface water and leachate results have been compared to drinking water
standards and surface water abstraction standards

» The gas results have been assessed using a published methodology (CIRIA, 2007).

5.2.2 To assess the potential to impact Controlled Waters

> The groundwater, surface water and leachate results have been compared to the Environmental
Quality Standards (DOE circular 7/89) as the primary receptor of concern is the environment
(groundwater is not abstracted for human consumption).

» For parameters where the criterion is hardness dependant the upper value has been used as the
groundwater in this area is classed as “Very Hard” which is confirmed by the alkalinity results
which gives averages of 2,771mg/l, 300mg/l and 300mg/I for the superficial, Lambeth Group and
Chalk respectively.

» There are no published criteria for comparison of soil results.

5.3 Gas Data

A new gas data assessment has been undertaken using the methodology presented in CIRIA C665
(CIRIA, 2007) and is presented below.
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53.1 Gas Generation Sources

Gas generating sources have been identified as

(1) degradable materials in the Made Ground on site (including hydrocarbons) (locallised
predominately Zones 1 and 2)

(2) organic content of natural Alluvium (site wide)
(3) landfill gas from Smallmead Landfill (off site, lined landfill receiving domestic waste)

Using the guidance the gas generation potential for the three sources are assessed as Very Low for
Made Ground, Low for natural Alluvium and Very High for the off site landfill.

The recommended number of monitoring rounds and frequency depends on development and gas
generation potential. The guidance is summarised below:-

Zone 1 where the development is for Commercial/Industrial end use and the worst case gas
generation potential is Low the guidance recommends six rounds over two months.

Zone 2 and 3 where the development is for Residential end use and the worst case gas generation
potential is Low the guidance recommends nine rounds over six months.

5.3.2 Monitoring Results — Northern Boundary (Off Site Source)

Along the northern boundary of the application land a total of 13 monitoring wells have been installed
(G2 to G8 inclusive in 2002 and G9 to G14 inclusive in 2005) to allow identification of any gas
migration from the adjacent landfill.

PBA have undertaken up to six rounds of monitoring in 2002 and 14 rounds in the period May 2005
to May 2006.

At least three of the visits were during low atmospheric pressure (less than 1000mbar). Information
on atmospheric trend in the 48hours before and after each round was not recorded.

Methane concentrations (as flammable gas) were all below the instrument limit of detection (less
than 0.1%v/v).

The maximum carbon dioxide concentration recorded was 12%yv/v in G2. Elevated concentrations
(of 9% and above) were recorded at this location on four of the six rounds undertaken in 2002. In
the later monitoring period the maximum was 6.1%v/v. Concentrations of 1.5%v/v and above were
recorded in G2, G4, G5, G9 and G10. It should be noted that Made Ground was recorded during
drilling of G2, G9 and G10 peat was recorded during drilling of G4 and G5.

The maximum flow rate was 1.2I/hr recorded in G3 on the 7" June 2002 when atmospheric
pressure was 996mBar.

Exposed slot length was good (more than 0.5m) in G2 and G8, poor (less than 0.5m) in G3, G4, G7,
G9, G10, G13 and G14 and insufficient (flooded) in G5, G6, G11 and G12.

Gas screening values of 0.144l/hr (calculated using the worst case data from G2) and 0.0732l/hr
(calculated using the 2005 maximum gas concentration) equate to Characteristic Situations CS2 and
CS1 respectively for any residential building that is not low rise with a ventilated underfloor void
(minimum 150mm).

Using guidance specific to low rise housing with a ventilated underfloor void (NHBC 2007) generates
gas screening values for carbon dioxide that would characterise the situation as Green in all instances.
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5.3.3 Monitoring Results — Zone 1 (Former Clembins Area)

In Zone 1 (the former Clembins area) a total of 8 wells have been installed; BH112, G1, BHA, BHB,
BHC, WS1, WS2 and WS3 and a further six located in the vicinity which have been utilised in this
review.

The locations have been monitored on up to nine occasions over a two year period.

Monitoring rounds were conducted during rising and falling atmospheric pressure conditions, with
pressures at the time of monitoring between 998mb and 1027mb.

The highest recorded methane concentration is 54.0%v/v in WS7 recorded on the 18/07/07 (the
reason for this particularly high concentration in this location is not certain but the log details the
presence of wood and tarmacadam). Nine of the facilities monitored recorded a concentration of
1% or more on at least one occasion and six of these recorded a concentration of 10% or more.

The maximum carbon dioxide concentration recorded was 27.0%v/v in WS5 recorded on the
18/07/07. Seven of the facilities monitored recorded a concentration of 1.5% or more on at least one
occasion and six of these recorded a concentration of 5% or more.

The maximum flow was recorded as 6.8l/hr in BHC on the 13/01/09. It should be noted that on this
occasion the slotted section was below the water level and that subsequently the well could not be
monitored as the area was flooded. During the earlier rounds there was one occasion when the
well was not flooded and the steady state reading was 2.1l/hr. The maximum reading from other
wells was 1.0l/hr in BHE, WS3 and WS4.

The worst case flow reading of 6.8I/hr would give a maximum Gas Screening Value (GSV) of 3.6l/hr
for methane. Using the flow reading from when this location was not flooded (2.1l/hr) gives a GSV of
1.13l/hr and using the more typical and widespread flow of 1.0l/hr gives a GSV of 0.54l/hr.

Using Table 8.6from the guidance the GSVs would give the following Characteristic Situations for
industrial or commercial developments:-

CS4 (GSV <15l/hr)
CS3 (GSV <3.51/hr)
CS2 (GSV<0.7I/hr)

It is considered that CS4 is inappropriate as the GSV is only marginally above the CS3 threshold and
the maximum flow is suspect due to high water levels in the monitoring well. CS3 is typical for old
landfills (pre 1960’'s) and is considered appropriate for the widespread Made Ground at this site. This
characteristic situation has been agreed in principle with both Local Authorities for the adjacent Green
Park Station development.

5.34 Monitoring Results — Zone 2 (Pingemead Estate)

In Zone 2 a total of 11 wells have been installed; BH102, WS1, WS4, WS5, WS6, WS08/01, WS08/03,
WSO08/04, WS08/05, WS08/06 and WS08/08.

PBA have undertaken up to 14 monitoring rounds in the older wells and one round in the recent
WSO08 wells.

The maximum recorded methane concentration (as flammable gas) was 8.8%v/v in WS08/06.
Concentrations of 1% and above were recorded in WS08/08 and WS5.
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= The maximum carbon dioxide concentration recorded was 14%v/v in WS5. Elevated
concentrations (of 5% and above) were recorded at this location on five of the six rounds
undertaken and also in WS08/06. Concentrations of 1.5%v/v and above were recorded in
WS08/01, WS4 and WS6.

= The maximum flow rate was 0.2l/hr recorded in WS5 when atmospheric pressure was low.

A gas screening value of 0.028 is calculated which equates to Characteristic Situation CS1 for any
residential building that is not low rise with ventilated underfloor void (minimum 150mm).

Using guidance specific to low rise housing with ventilated underfloor void (NHBC 2007) gives a gas
screening value for carbon dioxide that would characterise the Zone as “Green”.

Special gas protection measures are not required for either development scenario for the majority of
this zone, however, the two wells (WS5 and WS08/06) recording the highest gas concentrations are in
the same vicinity and therefore further investigation has been recommended (PBA 2008B) to ascertain
the source and extent and also determine if additional protection is warranted in this area.

5.3.5 Monitoring Results — Zone 3 (Triangle)

In Zone 3 a total of three wells have been installed BH 103, 104, 105.

= PBA have undertaken up to 14 monitoring rounds.

= The maximum recorded methane concentration (as flammable gas) was 2.3%v/v in BH105.
= The maximum carbon dioxide concentration recorded was 3.9%v/v in BH105.

=  The maximum flow rate was 0.1l/hr recorded in BH103.

A gas screening value of 0.0039 I/hr is calculated which equates to Characteristic Situation CS1 for
any residential building that is not low rise with ventilated underfloor void (minimum 150mm).

Using guidance specific to low rise housing with ventilated underfloor void the gas screening value for
carbon dioxide would characterise the zone as Green.

Special gas protection measures are not required for either development scenario based on the
assessment of data from within the zone. However, depending on development type to be
constructed adjacent to the northern boundary further investigation of local ground gas regime might
be necessary if the worst case scenario (which generated a classification of CS2) is applied. It should
be noted that rather than gas migration from the adjacent landfill the gases might be generated by on
site sources (alluvium/peat probably associated with the northern ditch and localised Made Ground).

If the stockpiled materials are to be used as engineered fill the materials will be screened to remove
degradable matter. Suitability for re-use will require regulator approval.

54 Soil Data

The ground condition data has been re-assessed using current best practise and published criteria.
Published criteria are only available for assessing the potential to impact human health. A highlighted
table is presented in Appendix 6 and summarised below:-

= Zone 1 —none of the results exceed the published screening criteria for commercial/industrial end
use.
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Zone 2 — four of the 16 samples recorded benzo(a)pyrene above the screening criterion for
residential with plant up take (two are from WS08/03 and two from WS7). The two samples from
WS?7 also recorded nickel concentration above the screening criterion.

Zone 3 - none of the results obtained exceed the published screening criteria for residential with
plant up take.

5.5 Leachability Testing and Groundwater Data

The groundwater data has been up dated with the additional investigation data. Highlighted tables are
presented in Appendix 7 and summarised below:-

551 Zone 1l

One result (BH101 in Lambeth Group) exceeded the screening criterion for copper. This result is
suspect as it is unusually high and even if correct does not indicate the site as the source as the
concentrations in the superficial deposits are two orders of magnitude lower.

Four results exceed the selected screening criterion for iron, two from BHC screened in the Made
Ground and two from BH112 screened in the Lambeth Group, which is situated in a hydraulically up
gradient location.

All the results exceed the selected screening criterion for ammonical nitrogen. The results from
BHC stand out as particularly elevated and were the subject of further investigation and assessment
in PBA 2009C. The summary assessment in this report (which has been agreed with in principle
was that as (1) the contaminant is probably natural in origin, (2) that the ground conditions only
seem to be adversely impacting the quality of a perched water body and (3) the wider water quality
on site is similar to that regionally it is considered that remediation would not generate a betterment
and is therefore not appropriate. Ammonical nitrogen has not been taken forward as a potential
contaminant of concern.

A number of parameters recorded one or more results above the secondary screening criteria (for
protection of human health) — arsenic, iron, manganese, nickel, selenium, chloride, Extractable
Petroleum Hydrocarbons and Polycyclic Aromatic Hydrocarbons. If the results from BHC are
removed (this well is screened solely in Made Ground and all superficial deposits have been
removed) then the only parameters to exceed secondary criteria were iron, manganese and PAH.

The leachability testing on seven samples of Made Ground in Zone 1 and the land to the south (also
part of the former Clembins operations) indicate that zinc, copper, vanadium, sulphate and EPH are
present in a form(s) that can be mobilised (leached).

55.2 Zone 2

Three of the ten results for EPH exceed the criterion and five also exceed the criterion for PAH.
Three results exceed the selected screening criterion for iron.

A number of parameters recorded one or more results above the secondary screening criteria (for
protection of human health) — antimony, arsenic, copper, iron.

The leachability testing on five samples of Made Ground in Zone 2 indicate that the majority of
parameters are not present in a form(s) that can be mobilised (leached).

5.5.3 Zone 3

The four samples from Zone 3 all recorded EPH and PAH below the instrument limit of detection.
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= All the results exceed the selected screening criterion for ammonical nitrogen.

= A number of parameters recorded one or more results above the secondary screening criteria (for
protection of human health) — copper, manganese and nickel.

6 Risk Assessment

6.1 Introduction

The ground investigation data allows the refinement of the CSM to incorporate the Hazard
Identification based on actual ground conditions. The refined model is presented in tabular format in
Appendix 8 as Risk Estimation Tables showing hazards and pathways for each potential receptor. It
should be noted that Tables have been prepared for Zones 1 and 2 but not Zone 3 as potential
hazards were not identified for Zone 3 (if there are no hazards (contaminant sources) there can be no
pollutant linkages and no associated risk).

6.2 Hazards Identified for the Protection of Human Health

6.2.1 Ground gases

Ground gases have been identified as potential hazards and gas protection measure comensurate
with commercial/industrial development on land assessed as having a characteristic situation of CS3
are considered appropriate for Zone 1.

Ground gases have not been identified as potential hazards however, further investigation of local
ground gas regime is considered necessary to confirm that gas protection measures are not
necessary for Zone 2.

Ground gases have not been identified as potential hazards for Zone 3 however, depending on
development type to be constructed adjacent to the northern boundary further investigation of local
ground gas regime will be considered should the worst case scenario (which generated a classification
of CS2) be applied.

6.2.2 Soil Hazards

The soil chemistry has not been identified as a potential human health hazard for Zone 1.

The soil chemistry indicates that there might be localised soil hazards (nickel and benzo(a)pyrene)
present in Zone 2. Due to access restrictions presented by the operations undertaken there is also the
potential for unidentified ground conditions to be present (for example under buildings) which include
hydrocarbons and volatile contaminants. Although the potential for unidentified ground conditions is
noted the extent of any contamination is considered likely to be small scale and very localised in the
context of the proposed development.

The revised CSM includes the placement of a 1m thick cover for flood alleviation purposes. The risk
to human health has been estimated as Moderate/Low and further characterisation comprising
delineation and possibly generation of site specific assessment criteria is proposed.

The soil chemistry has not been identified as a potential human health hazard for Zone 3. However,
the presence of stockpiled materials is noted within this zone and investigation of the soil chemistry
would be required to confirm suitability for re-use onsite should this be an option for this material.
6.2.3 Water Hazards

Controlled waters have been eliminated as potential sources of human health hazards on the basis
that neither groundwater nor surface water is abstracted for public use within a 1km radius of the site.
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The potential for hazards to ingress into water supply pipes has been retained for Zones l1and 2
subject to discussions with the water authority. The risks associated with this pathway are estimated
as very low and low. The risk can be eliminated through adoption of protected pipework if discussions
indicate a need.

6.3 Hazards Identified for the Protection of Controlled Waters

6.3.1 Zonel

The composition of the Made Ground has the potential to impact water quality and there is evidence of
localised poor water quality in wells screened in the Made Ground (considered to be at least partially
perched based on recharge rates during purging). The Made Ground in the northern part of the Zone
is thicker than else where, reflecting the re-profiling of the Trout Lakes, but there is no evidence to
suggest the composition of the fill is substantially different. There are no hydraulically down gradient
wells located within the site boundary screened in either the Lambeth Group or the Chalk and
therefore the potential impact of the application land can not be assessed with total confidence.

However, the site Made Ground on Zone 1 is part of a wider area of Made Ground (extending south
where the Green Park Station development is to be constructed) and also the application land is
located in an area of landfilling. It is considered that the development reduces the risk of controlled
water quality being impacted due to the placement of imported soil and hardstanding across the
majority of the site which reduces leaching from the Made Ground. It is therefore considered that
remediation is not required but that mitigation measures similar to those for the Green Park Station
would be appropriate. The mitigation measures comprise lined drainage system, a protocol detailing
management of unforeseen ground conditions and measures to ensure no uncontrolled discharges
including run off, adoption of an appropriate piling technique to minimise creation of preferential
pathways. The measures are considered viable both technically and commercially.

6.3.2 Zone 2

Hydrocarbons (EPH and PAH) have been identified as potential hazards to Controlled Waters.
Widespread soil and/or groundwater remediation is not considered necessary but there is the potential
for contaminated ground in areas not accessible such as under buildings or near services but these
areas are relatively small and it is considered that there are technically and commercially available
management options.

Whilst the ground investigation data does not indicate gross and/or widespread impacted ground

chemistry further investigation is proposed post demolition to reduce the uncertainty associated with
the potential presence of localised impacted ground.

6.3.3 Zone 3

Potential hazards have not been identified.

6.4 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
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The investigation techniques adopted, sample locations and suite of potential contaminants selected
provide indicative information on ground conditions. Whilst the data used in this assessment is
considered robust and suitable for purpose, there will always be some degree of uncertainty regarding
ground and gas conditions due to the potential for unforeseen ground conditions, however, these are
not anticipated to result in making the development unviable as the scale of any unforeseen ground is
small relative to whole site.
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7 Conclusions

7.1 Introduction

The application land has been sub divided based on land use and the potential for contaminated
ground to be present. The Tier 1 Hazard Identification is presented below:-

Zone 1 (former Clembins operations) - Moderate

Zone 2 (Pingemead Estate) - Low

Zone 3 (Eastern Triangle) - Very Low for the majority of the land and Low for the Training Centre
Offsite North (Smallmead Landfill) — Very High

Offsite East — Moderate and High

Offsite South — Low and Very Low for the majority of the land and Moderate for the land adjacent to
the south western boundary where the former Clembins operation was sited

Offsite West (railway and historic landfill) - Moderate

7.2 Protection of Human Health

Soil remediation for the protection of human health is not considered necessary in any Zone. The
raising of ground levels by 1m for flood alleviation using clean inert fill will eliminate a number of
potential pathways and therefore only those remaining are considered for mitigation

Gas mitigation measures are considered necessary in Zone 1. Whilst gas mitigation measures are not
considered necessary across Zone 2 and 3 further investigation of the localised gas regime should be
considered once the construction design is confirmed.

The adoption of protected water supply pipes in Zones 1 and 2 should be considered subject to
discussions with the water utility provider.

Further investigation to determine ground conditions in areas of restricted access are considered
prudent in Zone 2.

7.3 Protection of Controlled Waters

It is considered that remediation is not required in Zone 1 but that mitigation measures similar to those
for the Green Park Station would be appropriate.

The ground investigation data does not indicate gross and/or widespread impacted ground chemistry
in Zone 2 however further investigation is proposed post demolition of the structures that restricted
access in the past, in order to reduce the uncertainty associated with the potential presence of
localised impacted ground.

It is considered that neither remediation nor mitigation is required in Zone 3. The suitability for re-use
of stockpiled material in this Zone will require regulator confirmation prior to placement.
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8 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.

The opinions and recommendations expressed in this report are based on statute, guidance, and best
practice current at the time of its publication. Peter 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 the report should be returned to us and reassessed if
required for re-use after one year from date of publication. Following delivery of the 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 on
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 reporting.

It should be noted that groundwater levels, groundwater chemistry, surface water levels, surface water
chemistry, soil gas concentrations and soil gas flow rates can vary due to 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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Oerkshire
Oublishe 1111
Source map scale - 111517

The historical maps shown were reproduced from maps predominantly held
at the scale adopted for England, Wales and Scotland in the 1840’s. In 1854
the 1:2,500 scale was adopted for mapping urban areas; these maps were
used to update the 1:10,560 maps. The published date given therefore is
often some years later than the surveyed date. Before 1938, all OS maps
were based on the Cassini Projection, with independent surveys of a single
county or group of counties, giving rise to significant inaccuracies in outlying
areas. In the late 1940's, a Provisional Edition was produced, which updated
the 1:10,560 mapping from a number of sources. The maps appear
unfinished - with all military camps and other strategic sites removed. These
maps were initially overprinted with the National Grid. In 1970, the first
1:10,000 maps were produced using the Transverse Mercator Projection. The
revision process continued until recently, with new editions appearing every
10 years or so for urban areas.
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Source map scale - 11T

The historical maps shown were produced from the Ordnance Survey's
1:10,000 colour raster mapping. These maps are derived from Landplan
which replaced the old 1:10,000 maps originally published in 1970. The data
is highly detailed showing buildings, fences and field boundaries as well as all
roads, tracks and paths. Road names are also included together with the
relevant road number and classification. Boundary information depiction
includes county, unitary authority, district, civil parish and constituency.
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GOEEN DADO OILLAGELTJEADING
TAOLE SOOOATISING SOIL DESOLTS AND OIGOLIGOTING EDCEEDANCES AUOUE OOOAN OEALTO ASSESSUENT COITEDIA

Assessmelt Criteria TCA | TOA [ 700 [ 700 | 70c | Tob | T TOO | 700 | TO0 | 700 | TOL [ TORD ] OO0 | 7000 | T0000 | TO0Le | T | 000 | 00 | 7O | 00 | TOATD ] TOAID ] WD | Wsh | WSt | WSO | WsD | 700 | 000 | 1000 | 1000 | 100D WS )
[ 0 | oo | 1w | o [ iE 00 | 05 | oo | on G0N | 1010 Onon|[1mim| 0o | on [opos|omm| oo | 1o |omos| om | 10 | om [ ofs | on | oo | oo | oo 1
[ACalCte Ofits A m D 2 H G 0 o & [ i i 1 1 i 1 [y 1 [ 1 [ [y i) [y [y [y 1 [y [y i) 1 [ [55] i3] i3] oo 53] i3] 53]
Stones BG 2.6/3.0 % 1 15 1 1 9. 1 1 2 6.7 1 11 I 36 29 15 34 1 86 | 23 | 61 | 2 1 28 5
Moisture content at 30 C | | 1 21 1 1 1 20 1 1 11 2 14 1 14 22 19 35 T 16 17 13 1 3 19 23
[Arsenic as As. dry weight | mghkg |43 8 1 1 3. 69 | 7. 7 11 4 3 15 13 8 5 36 | 66 2. 23 23 12 15 11 3
Berylium as BE, dry weigh{ _mg/kg 55 51 0.46 054 092 | 09 05 0.6 04 0.62
[Boron as B, hot water sol d|_mg/kg 45| 201
Cadmium as Cd, dry weighl_mg/kg | 18 5 07 | 05 05 | o 05 02 2 | 02 | 05 [ 05 | 04 | 02 05 05 6 | 06 05 | o 03
Chromium as Cr, dry weigH _mg/kg_| 34600 6 20 17 13 2 21 22 4 18 14 17 21 18 20 22 4| 131 1 23
Copper as Cu. dry weight | mg/kg 524_| 2330 7 28 7 2 0 77 6 25 2 66 5 2
Lead as Pb, dry weight | mg/kg | 450* | 450° 1 600 | 4 1 6 4 35 9 19 6 16 | 200 | 21 37 2 3 | 219 227 |1 27
Mercury as Hg, dry weight | mg/kg |80 7 065 | 1. 043 | 025 | 037 54 4 | 04 4 | 04 4 | 04 | 04 | 04 025 | 025 025 | 1 23 0. 06
[Nickel as N, dry weight | mgikg | 230 1 1 2 6 10 6 25 4 18 11 25 24 3 2 39 28 19 20 EE 19
Selenium as Se, dry weigh{ mg/kg | 120 0 [ 032 1 3 3 3 3 5 | 05 3 3 084 | 0o 093 | 05 | 08 | 21 | 21 | o 3
[Vanadium as Vi, dry weigl_mglkg 18 75 2 2 26 20 25 2
Zinc as zn, dry weight mlkg 618 | 3750 110 1 120 60 107 | 27 | 720 40 129 | 322 | 80 | 262 | 43
Cyanide (Total) mgkg 25 | 25 25 | 25 | 25 | 25 | 25
[Organic matter % 52 32 21 1 23 44 21 | 15 18 31 35 33
[Phenol. Total mg/kg ["3200 | 66 | 184 015 | 015 015 015 001 | 001 | 015 075 001 | 001 | 001 | 001 | 001
Sulphate (Total) as SO4 % 0.64 022 006 | 01 | 03 042 0.025 | 0070 042 036 1676 | 0159 024 0154 | 0398 | 0.052 | 0.135 | 0.032
pH pH Units 83 85 83 | 84 | 85 82 776 | 819 8.00 7.74 925 | 777 | 783 84 9 996 | 755 | 791 | 734 | 681
Benzene 002 | 008 01
Toluene 2 120
1 65
Xylene 2 22
[>C5 to C6 Aliphatic mgkg 740 | 30 012 013 012 0075 012
[>Cé 1o C8 Aliphatic mg/kg 2300 | 73 0.15 017 014 0036 019
>C8 to C10 Aliphati mglkg 320 | 19 035 047 12 1 073
>C10 to C12 Aliphatic mg/kg 2200 | 93 3 38 7. 10
[>C12 to C16 Aliphatic mglkg 11000 | 740 2 4.4 11 9.4
|>C16 to C35 Aliphatic malkg 260000 | 45000 200 110 270 130
>C35 to Ca4 Aliphatic mg/kg 260000 | 45000 51 29 9% 64
[Total Aliphatic mglkg 290 150 . 390 210
>C5 to C7 Aromatic mg/kg 65 0012 0012 0012 001 0012 0.01
>C7 to C8 Aromatic mg/kg 120 0012 0012 0012 001 0012 001
>C8 to C10 Aromatic mg/kg 27 012 013 012 7 012 11
>C10 to C12 Aromatic mgkg 69 12 36 L 1 73 0.79
>C12 1o C16 Aromatic mglkg 140 14 84 4. 2 11 0
>C16 to C21 Aromatic mg/kg 250 32 3. 4 25
>C21 TO C35 Aromatic mglkg 3 890 150 1 170 1
>C35 to C44 Aromatic mg/kg 370 | 890 100 4 L % 6
[Total Aromatic mgkg 300 1 2 310 210
EPH Alpl mglkg 1000 580 300 2 200 | 110 69 | 180 576 | 684 | 970 440 830
PH by GC (>C6-C10) | mglkg 6
PH by GC (>C10- C20) | mglkg 150
PH by GC (>C20-C40) | mglkg 860
P C(>C6-C40) | markg 1000 120
[TPH (Chromatogram) TEXT
mglkg 1 | 15 019 | 033 | 034 021 0. .032 | 0.06
mglkg s | 170 01 | 0048 | 0017 026 0049 023 | 0.008
mgkg 4| 210 28 | 0016 | 0015 .017 07 .021 | 0,014
fluorene mglkg 7| 160 18 | 0023 | 0022 019 0.6 021 | 0012
mglkg 16 %2 1 1 82 | 013 | 0087 X 014 2. 034 | 0.036
mglkg 380 | 2300 3 4 1 041 | 003 015 | 0,042 059 1 .01
mglkg 52| 260 7 7 1 02 .093 8 25 92 | 0.069
pyrene mg/kg 1 560 7 018 077 6 17 73 | 0.061
malkg 31 29 012 062 7 57 | 0.057
hrysent molkg 6 26 14 0.12 .063 8 43 | 0042
mglkg 6 0 28 02 098 8 72| 0.067
mglkg 5 1 99 0.089 .047 3 43 [ 0038
morkg .83 3! 4 39 014 052 | 017 47_| 0.046
indeno( mg/kg | 2 0 01 ¥ 0089 .046 | 011 27 | 0031
mg/kg 076 | 076 2 017 | 0.028 | 0.025 013 | 0,029 0095 0067 | 0.008
mglkg 70 24 2 . 017 | 022 | 012 065 | 015 0.52 035 | 0.044
PAH (Total) malkg 51 6 66 26 2 5 25 | 18 074 | 2 13 24 29 18 5 55 | 057
PCB (as Aroclors) malkg
. molkg 00046 | 0.0054
11 (CA_mgkg 48 | 62
112 mlkg 079 | 09
122 mglkg 041 | 14
T (PCE) | mgkg 16 | 094
T 016 | 0,018
T (TCE) | mgkg 043 | 041
Tri (Chiorofor| _mgrkg 036 | 075
[Vinyl Chioride (Chloroether| _mks 0.000550,00047
[Asbestos TEXT
Floride [“mgikg [ |
[Molybdenum [ mgikg [ [

AssessmeLt Criteria
0il Guideline Value (SGV) for Allotments

D - LQM Generic Assessment Criteria (GAC) for Allotments
E - LM GAC for Residential with Plant Uptake

G - Contaminated Land Working Group (CLWG) GAC for Allatments.
H - CLWG GAC for Residential with Plant Uptake

J - PBA Internal Screening Value

*Lead - Soil Guideline Value 2002
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GOEEN DADO OILLAGELTJEADING
TAOLE SOOOATISING SOIL DESOLTS AND OIGOLIGOTING EDCEEDANCES AUOUE OOOAN OEALTO ASSESSUENT COITEDIA

Assessmel Criteria [WSTTITWS CTIIOWS CTIIOWS COIHWS COIHWS WS TIHWSITIIT TO00 | 00100 WS5 | WSO | WSO | TOAL | TOAD | TOAD | TOAS | TOAD | TOAD
i 1 0 | oo | oo | oo 0 05 | 005 | Om | 05 | (05 | 06 | OmOm| 0005 | (00D | On0n | O0s-01] (B
[ACalte Ofits A m D 2 H G 0 1] [5E] [5E] m [55] [5E] [iE] i3] o [i5] i3] [55] [55] i3] 3] [5E] [i5] 53] [55] [iE]
Stones BG 2.6/3.0 % 23 26| 100 11 35 01 21 32 13 1 99 | 30
Moisture content at 30 C | | 21 18 16 20 18 14 16 20 32 2 32 23
[Arsenic as As, dry weight | mg/kg |43 ] 5 7 3 5 3 7 6 5 1 1 7 3 1 6
Beryllium as BE, dry weigh{ _ma/kg 55 51 04 | 05 | 04 06 04 06 | o
Boron as B, hot water sol d|_mg/kg 45 | 201
Cadmium as Cd, dry weighl mgkg | 1.8 4 3 | 03 ¥ 03 [ 03 | 03 | 05 | 0 07 | 08 | 07 03 4 | o0a
[Chromium as Cr, dry weigh_mg/kg _| 34600 7 9 31 28 17 18 27 5 22 | 300 | 20 20 0 32
Copper as Cu, dry weight | mg/kg 524_| 2330 7 19 24 14 4 44 43 14 4
Lead as Pb, dry weight mo/kg | 450" | 450" 5 |_360 36 19 | 210 | 26 8 168 | 145 | 210 41 1 59
Mercury as Hg, dry weight | mg/kg | 80 X 7 | 06 X 06 | 06 | 06 | 03 | 1 08 | 11 | 04 04 4 | o4
[Nickel as Ni, dry weight | mg/kg | 230 14 12 19 16 17 12 24 16 15 8 25
Selenium as Se, dry weigh{ mg/kg | 120 3 3 3 3 3 3 3 13 | 05 05 | 05 3 3 3 3
[Vanadium as Vn, dry weighl_ma/kg 18 75 30 27 23 32 28 26 34
Zinc as zn, dry weight mglkg 618 | 3750 110 | 110 | 180 85 82 47 | 126 | 65 | 189 | 151 75| 100
Cyanide (Total) mg/kg 25 | 25 | 25 | a1 | 25
Organic matter % 32 | 44 | 16 26 .94 67 | 44
[Phenol. Total mglkg [3200 | 66 184 015 | 015 | 015 0.15 15 | 001 | 001 | 001 | 001 | 001 015 | 015
Sulphate (Total) as SO4 % 0.003 | 0.003 | 0.053 0.032 .14_| 0003 | 0.196 | 006 | 03 | 0815
pH pH Units 7. 75 . 7.73 .49 | 649 | 7.69 | 802 | 880 | 7.9 699 | 7.70
Benzene 002 [ 008
[Toluene 2 120
1 65
[Xylene 2 42
>C5 to C6 Aliphatic mglkg 740 | 30
>C6 to C8 Aliphatic: mg/kg 2300 | 73 X
>C8 to C10 Aliphati mglkg 320 [ 19 .01
>C10 to C12 Aliphatic mg/kg 2200 | 93 X 01 | 0.
[>C12 to C16 Aliphatic mg/kg 11000 |_ 740 01 | 01 | 3 0.
[>C16 to C35 Aliphatic mglkg 260000 | 45000 37 31 4 12
>C35 to Ca4 Aliphatic mg/kg 260000 | 45000 71 | 04 2 0.
[Total Aliphatic mag/kg 44 3 7 1
>C5 to C7 Aromatic mg/kg 65 .01
>C7 to C8 Aromatic mo/kg 120 .01
>C8 to C10 Aromatic mg/kg 27 .01
>C10 to C12 Aromatic mg/kg 69 X .01 | 0.
>C12 10 C16 Aromatic mglkg 140 0 0. 0.1 1
>C16 to C21 Aromatic mg/kg 250 3. 0 5.7
>C21 TO C35 Aromatic mglkg 3 890 6 4
>C35 1o C44 Aromatic mg/kg 370 | 890 1 4
[Total Aromatic ‘mglkg 8 1 1
EPH Alip| mg/kg 1000 | 13 180 1 370 | 338 | 445 | 383 130 110
C(>C6-C10) | _mgrkg
y GC (>C10- C20) | mglkg
C (-C20-C40) |_mglkg
C (>C6-C40) | malkg 290 | 95 310
[TPH (Chromatogram) TEXT
mo/kg 1 [ 15 0.049 | 0.058 [ 0034 .287 0394 0017 0016
mglkg 8| 170 039 | 021 .025 034 0136 0032 0017
mg/kg 4| 210 0.099 | 0.045 .014 .045 02 0.008 0.008
fiuorene mglkg 7| 160 022 | 0.065 [0.012 | « .073 0293 001 001
mg/kg 16 92 32 | 091 059 | .263 2585 0.18 013
mglkg 380 | 2300 071 | 025 .019 .053 0.689 054 0.026
mg/kg 52| 260 44 | 2 1 014 312 318 X 02
pyrene mo/kg 1 560 6 | 1 0.13 .283 2.662 . 017
mglkg 31 11 011 129 1798 0085
hrysen: mg/kg 6 4| 095 0091 | G 164 1054 ¥ 012
malkg .6 7 | 14 017 486 339 012
mg/kg 5 3 | 091 011 [ G .054 0.452 . 056
mglkg 83 9 | 14 0.12 .013 149 1175 .29 .082
indeno( mg/kg | i 1 | 085 0079 011 | 0. 102 079 17 059
mg/kg 076 _| 076 024 | 019 | 011 | 0021 [ 0.008 | 0.048 .037 0.255 0053 .023
mglkg 70 a4 15 | 11 | 05 | o012 017 | 041 4 [ 1. 0848 024 .085
PAH (Total) mg/kg 24 13 69 | 12 13 | 48 62 596 | 5.562 | 30.152 | 19.902 2.9 12
PCB (as Aroclors) mg/kg
. mglkg 00046 | 0.0054 0,005 0,005 0,005
LT (TCAl_mglkg 48 62 0.007 0.007 0.007
112 mg/kg 079 | 09 001 001 001
122 mg/kg 041 | 14 001 001 001
T (PCE) |_mglkg 16 | 094 0.005 0.005 0.005
T 0.16 | 0,018
T (TCE) | _mgkg 043 | 041 0.005 0.005 | 0.005 | 0.005 | 0.005
Tri (Chlorofor| _mg/kg 036 | 075 0,008 0.008 | 0.008 | 0.008 | 0.008
[Vinyl Chioride (Chloroether| _mks 0.00055[0.00047 001 001 | 001 | 001 | 001
[Asbestos TEXT
Floride | markg | |
[Molybdenum | markg [ [

AssessmeLt Criteria
0il Guideline Value (SGV) for Allotments

D - LQM Generic Assessment Criteria (GAC) for Allotments
E - LM GAC for Residential with Plant Uptake

G - Contaminated Land Working Group (CLWG) GAC for Allatments.
H - CLWG GAC for Residential with Plant Uptake

J - PBA Internal Screening Value

*Lead - Soil Guideline Value 2002
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GreellUark Uhase [0
Greel] Uark Cillale
OiChliChteO Table of GrouODater Cesults

1132113003 - Geo\03 Reports\Synopsis ReportiBrightside Waters - ALL.xis

T T Tole ] CoCe O] ToCe O] Tole O] ToCe 0] Tole 0] DoCe ToCe O] Cole 0 ToCe O] Tole 0 ToCe 0] Tole (] ToCe 0
AssessmeLt| ‘WS WS WS WS WSLLIIL] 00 101 00 101 00 110] W1C W1 W1C 0o 1m) GO 00 10T 00 105
13/05/2008 13/05/2008 13/05/2008 13/05/2008 13/05/2008 2002 2002 2002 11/09/2006 06/09/2007 14/12/2007 2002 2002 2002 2002
RTD RTD RTD LAM (D) CHK (D) CHK (U) CHK (U) CHK (U) RTD RTD LAM CHK
Alallte| OCits
Antimony ug/l <0.75; <5 <5! <5 1 1 <5 <5 <5 <5
Arsenic ug/l 6.5 3 <2 5 1 1 <2 <2 <2 <2
Barium 63
Beryllium <1 <1 <1 <1 <1 <1 <1
1000, 2000 120 140 140 170 120 110 100 300 160 240 300 300 420 80 340 260
5| 5 <0.22] 0.35 <0.22] <0.22 <0.22] <0.22 <0.22; <0.4] <0.4/ <0.4] 0.5 0.5] 0.5 <0.4] <0.4] <0.4] <0.4]
Chromium 50 5-250 4 3 4 5 5 5 5 <1 <1 <1 <1 <1 <1 <1
Copper 8.6 4.4 4.2 4.0! 3.6 3.1 21.0]
Iron 890
Lead 4.7
Manganese
Molybdenum
Nickel 3 . A . 5 5
Selenium 10 2 <1 5 1 4 4 <1 <5 <5 <5 1 2 <5 <5 <5
Vanadium 20-60 2 1 3 4 2 2 2 5 5
Zinc 5000} 8-500 <5 <5 <5 <5 <5 <5 <5 18 30 66 16 5 6 19 13 9 43
Mercury 1 1] <0.01] <0.01. <0.01] <0.01 <0.01; <0.01 <0.01; <0.05 0.6! <0.05 0.1 0.5] <0.05; <0.05 <0.05! <0.05
Alkalinity as CaCO3 mg/l| 30 (min) 2000 4400 470 3300 460 1700 8600 440 360 570 330
Conductivity| mS/cm| 2.5 0.75] 0.93 0.77] 0.77 0.92 0.94 0.72 0.638 0.585 0.616 1.243 0.682 1.589 0.853
Sulphate (soluble) mg/l| 250] 400 65 61 55 58 150; 48 46! 43 36 43 232 78 132 181
Chloride mg/l 250] 250 35 31 36 37 33 38 35 33 30 93 48 164/ 60
Nitrogen mg/l 0.5 0.015 3.1 1.4] 2 3.3 20| 3.9 3.0 0.36 0.38) 0.42] A1 0.6 0.6 il.7]
Phenols Monohydric mg/l 0.5 30/300! <0.35 <0.35 <0.35 <0.35 <0.35 <0.35 <0.35 0.1 0.1 <0.5] <0.5 <0.5! <0.5
pH Value|pH Units| 6.5 - 8.5; 7.79 7.66 7.38 7.51 7.52 7.71 7.78 7.4 7.6 8.4 8.38 8.4
BOD mg/l|
EPH (DRO) (C10-C40) ug/l 10, <10 <10 <10] <10 <10, <10 <10] <10 <10] <10
EPH C10-16 ug/l <10 <10 <10 <10 <10 <10 <10
EPH >C16-24 ug/l <10 80 <10 <10 54/ <10 <10
EPH >C24-40 ug/l <10 24 <10 13 49| <10 <10
CAD bOGCOS|
Naphthalene <100 <100 <100 <100 <100 <100 180 <10 596 297, <10 <10 <10 <10
Acenaphthylene <11 <11 <11 <11 <11 <11 <11 <10 27, <10 <10 <10 <10 <10
Acenaphthene 190] <15 34 20 18 18 68 <10 245 <10 <10 <10 <10 <10
Fluorene 23 <14 16 <14 25 17 29 <10 169 <10 <10 <10 <10 <10
Phenanthrene 57 <22 <22 <22 49 <22 70! <10 292 <10 <10 <10 <10 <10
Anthracene <15 <15 <15 <15 <15 <15 <15 <10 58 <10 <10 <10 <10 <10
Fluoranthene 36 <17 <17 <17 47! <17 21 <10 59 <10 <10 <10 <10 <10
Pyrene 28 17 <15 <15 45! <15 23 <10 38 <10 <10 <10 <10 <10
<17 <17 <17 <17 <17 <17 <17 <10 <10 <10 <10 <10 <10 <10
Chrysene <13 <13 <13 <13 18, <13 <13 <10 <10 <10 <10 <10 <10 <10
Benzo(b)fluoranthene <23 <23 <23 <23 33, <23 <23 <10 <10 <10 <10 <10 <10 <10
Benzo(K)fluoranthene <27 <27 <27 <27 <27 <27 <27 <10 <10 <10, <10 <10 <10 <10
Benzo(a)pyrene 10 <9 <9 <9 <9 <9 <9! <10 <10 <10 <10 <10 <10 <10
Indeno(123cd)pyrene <14 <14 <14 <14 15| <14 <14 <10 <10 <10 <10 <10 <10 <10
Dibenzo(ah)anthracene <16 <16 <16 <16 <16| <16 <16 <10 <10 <10 <10 <10 <10 <10
Benzo(ghi)perylene <16 <16 <16 <16 21 <16 <16 <10 <10 <10 <10 <10 <10 <10
PAH 16 Total o  [es0| <100 <100 <100 <100[ 7 390] <10] <10 <10 <10 <10



GreellUark Uhase [0
Greel] Uark Cillale
OiChliChteO Table of GrouODater Cesults

| [ | Cole 1 Cole 1 Cole 1 Cole 1 Colle 1 Cole 1 Colle 1 Cole 1 Cole 1 Cole 1 Cole 1 Cole 1 CoCe 1 Colle 1 Cole 1 Colle 1 Cole 1 Cole 1 Cole 1 CoCe 1 Colle 1]
| AssessmeDﬂ oo ooo [njne} 00C| njne} 00C| OOCCITIT OOCCTTIT| OOCTTTIIT) OO G1 00 10 oo oo110) 00110 OOCrrm OOCIm OOCrrm OOCOIIIns D015 DDEIIED%
Criteria] __ 27/06/2007] __ 11/07/2007| _ 27/06/2007| __11/07/2007 13/01/09| 28/01/09] __ 27/03/2009] _ 07/04/2009 05/05/09 18/08/09 2002 2002 2002 13/01/09 28/01/09 27/03/09) 07/04/09 05/05/09 27/03/09 07/04/09 05/05/09!
EOS] MG/RTD, MG/RTD) MG] MG MG MG RTD! RTD RTD! RTD| Superf] Superf (U) LAM (D)’ LMB; LMB] CHK CHK CHK CHK (DG) CHK (DG) CHK (DG)
Alallte| OCits
Antimony | ug/t 5 1 1 0.75 1 2.2 0.75 0.75 0.75 5 5 5 15 1 es| 0.75 0.75 14AEs  os
Arsenic | __ug/ 10 50 3 5.8 74 s e 15 25 3.1 17 2 2 2 25 5 2.6 0.75 0.75 3.1 0.75 0.75
Barium ug/l 1000
Beryllium ug/l|
1000 2000 110 77 110 87 20 20 20 80 90 530 120 120) 93 20 24, 130 140 150
5 5 0.5 0.5 0.5 0.5 0.22 1 0.22 0.22] 0.22 0.22] 0.4 0.4 0.4 0.22 1 0.25 0.22 0.22 0.22 0.22 0.22]
Chromium 50 5-250 6 2 10 10| 9 6 2 1 2 1 1 1 1 3 <5 3 1 2 2 1 1]
Copper 3.3] 1.6 1.6
iron 50 50 50)
Lead 0.8 0.4 0.4
Manganese 34 28 40
Molybdenum
Nickel 5 . 4.8 18 1.5
Selenium 5 2 5 1 1
Vanadium 20-60 10 10 2 5 1 1 2 1 1 5 8 1 1 2 3 1
Zinc 8-500 5 5 26 10 10 6 12 9 5 5 25 5 105 5 5 25 6 5 10 5 5
Mercury 1 0.2, 0.2 0.2 0.2 0.01 0.05) 0.01 0.01] 0.01 0.01] 0.05 0.05] 0.05 0.01] 0.05 0.01] 0.01 0.01] 0.01 0.01 0.01
Alkalinity as CaCO3| _ mg/l| 30 (min)
Conductivity|_ms/em| 25 0.47] 0.38 2.2 2.2 1.9 1.95 0.46 0.46) 0.45 0.43] 0.649 0.639) 0.885 0.68] 0.795] 15 0.64] 0.65 1.7
Sulphate (soluble)| _mg/l| 250) 400 47, 24 71 50 42 30 14 3 86 12 139 24 77| e00] 47 48
Chioride| mg/l 250 250 40 34 210 82, 70 30 32 35 35 46 94 71 39 41 210 46 44
jacal Nitrtogen| _ mg/l] 0.5 0.015) 0.52 0.51 15 14 15] 16| 0.9 0.7 0.9 0.8 0.7, 0.2 1.3] 1.3] 1.1] 1 0.3 0.5 1]
Phenols Monohydric| __ma/l 05 30/300 0.0083] 0.0034) 0.0019) 0.0013 0.01 0.01 0.01 0.01 0.01 <0.5 <05 <0.5 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
pH Value|pH Units|_65-8.5 7.1] 6.9 6.7, 6.7 6.86 6.8 8.47 8.34) 8.09 8.38] 8.35 717 7.3 8.21 8.43] 8.1 8.26) 8.02]
BOD|  mgl 7.4 2 6 3 2 1 1 1 1 3 140 4 3 88 13 12
EPH (DRO) (C10-C40) | ug/l 10 <10) <10 <10 <10[ 40| <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
EPH C10-16 ug/l
EPH >C16-24 ug/l
EPH >C24-40 ug/l
OAD bOGCOS|
Naphthalene 30 55 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 190 <100 <100
Acenaphthylene 35, <10 <11 <100 <11 <11 <11 <11 <100 <11 <11 <11 <11 <11 <11
Acenaphthene <10 <10 <15 <100 <15 <15 <15 <15 <100 <15 <15 <15 18 <15 <15
Fluorene 23 <10 <14 <100 <14 <14 <14 <14 <100 <14 <14 <14 18 <14 <14
Phenanthrene 54 17 <22 <100 <22, <22 <22 <22 <100 <22 <22 <22 <22 <22 <22
Anthracene 14| <10 <15 <100 <15 <15 <15 <15 <100 <15 <15 <15 <15 <15 <15
Fluoranthene 23 <10 <17 <100 <17 <17 <17 <17 <100 <17 <17 <17 <17 <17 <17
Pyrene 17, <10 <15 <100 31 <15 <15 <15 <100 21 <15 <15 <15 <15 <15|
<10) <10 <17] <100 <17, <17 <17, <17] <100 <17] <17 <17, <17 <17, <17,
Chrysene <10) <10 <13 <100 <13 <13 <13 <13] <100 <13 <13 <13 <13 <13 <13
Benzo(b)fluoranthene <10, <10 <23 <100 <23 <23 <23 <23 <100 <23 <23 <23 <23 <23 <23
Benzo(K)fluoranthene <10 <10 <27 <100 <27 <27 <27 <27 <100 <27 <27 <27 <27 <27 <27
Benzo(a)pyrene 10 <10) <10 <9 <100 <9 <9 <9 <10 <10 <10) <10 <9 <100 <9 <9 <9 <9 <9 <9
Indeno(123cd)pyrene <10 <10 <14 <100 <14 <14 <14 <14 <100 <14 <14 <14 <14 <14 <14
Dibenzo(ah)anthracene <10 <10 <16 <100 <16, <16 <16 <16) <100 <16 <16 <16 <16 <16 <16
Benzo(ghi)perylene <10 <10 <16 <100 <16 <16) <16 <16 <100 <16 <16 <16 <16 <16 <16|
PAH 16 Total wo  [Te00| <100 <100 <10 <100 ND <100 <100 <100 95 <100 ND <100 <100 <100 220| <10 <100

1132113003 - Geo\03 Reports\Synopsis ReportiBrightside Waters - ALL.xis



Greell Uark Ohase O
Gree[ Dark DillaCe
OiChliChteO Table of GroulJater Oesults - DolCe O

A [t] Assessmelt WS | WSOnD | WSCOID | WSOHms | WSO | WSCOID | WS EEEIEE] 00 10 00110 W1l W1LC wic |
Criteria Criteria 13/05/2008  13/05/2008  13/05/2008  13/05/2008 13/05/2008  13/05/2008 13/05/2008 2002 2002 2002| 11/09/2006 06/09/2007 14/12/2007 |
DWS EOS RTD RTD RTD RTD RTD RTD RTD RTD LAM (D) | CHK (D) CHK (U) CHK (U) CHK (U)

SVOC by GCMS
Chellols
2-Chlorophenol ug/l <1 <1 <1 <1 <1 <1 <1
2-Methylphenol ug/l <1 <1 <1 <1 <1 <1 <1
2-Nitrophenol ug/l <1 <1 <1 <1 <1 <1 <1
2,4-Dichlorophenol ug/l <1 <1 <1 <1 <1 <1 <1
2,4-Dimethylphenol ug/l <1 <1 <1 <1 <1 <1 <1
2,4,5-Trichlorophenol ug/l <1 <1 <1 <1 <1 <1 <1
2,4,6-Trichlorophenol ug/l <1 <1 <1 <1 <1 <1 <1
4-Chloro-3-methylpheno ug/l <1 <1 <1 <1 <1 <1 <1
4-Methylphenol ug/l <1 <1 <1 <1 <1 <1 <1
4-Nitrophenol ug/l <1 <1 <1 <1 <1 <1 <1
Pentachlorophenol ug/l <1 <1 <1 <1 <1 <1 <1
Phenol ug/l <1 <1 <1 <1 <1 <1 <1
OAOs
2-Chloronaphthalene ug/l <1 <1 <1 <1 <1 <1 <1
2-Methylnaphthalene ug/l <1 <1 <1 <1 <1 <1 <1
Acenaphthene ug/l <1 <1 <1 <1 <1 <1 <1
Acenaphthylene ug/l <1 <1 <1 <1 <1 <1 <1
Anthracene ug/l <1 <1 <1 <1 <1 <1 <1
Benzo(a)anthracene ug/l <1 <1 <1 <1 <1 <1 <1
Benzo(a)pyrene ug/l <1 <1 <1 <1 <1 <1 <1
Benzo(b)fluoranthene ug/l <1 <1 <1 <1 <1 <1 <1
Benzo(ghi)perylene ug/l <1 <1 <1 <1 <1 <1 <1
Benzo(k)fluoranthene ug/l <1 <1 <1 <1 <1 <1 <1
Chrysene ug/l <1 <1 <1 <1 <1 <1 <1
Dibenzo(a,h)anthracene, ug/l <1 <1 <1 <1 <1 <1 <1
Fluoranthene ug/l <1 <1 <1 <1 <1 <1 <1
Fluorene ug/l <1 <1 <1 <1 <1 <1 <1
Indeno(1,2,3-cd)pyrene ug/!l <1 <1 <1 <1 <1 <1 <1
Naphthalene ug/l <1 <1 <1 <1 <1 <1 <1
Phenanthrene ug/l <1 <1 <1 <1 <1 <1 <1
Pyrene ug/l <1 <1 <1 <1 <1 <1 <1
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Greell Uark Ohase O
Gree[ Dark DillaCe
OiChliChteO Table of GroulJater Oesults - DolCe O

A [t] Assessmelt WS | WSOnD | WSCOID | WSOHms | WSO | WSCOID | WS EEEIEE] 00 10 00110 W1l W1LC wic |
Criteria Criteria 13/05/2008  13/05/2008  13/05/2008  13/05/2008 13/05/2008  13/05/2008 13/05/2008 2002 2002 2002| 11/09/2006 06/09/2007 14/12/2007 |
DWS EOS RTD RTD RTD RTD RTD RTD RTD RTD LAM (D) | CHK (D) CHK (U) CHK (U) CHK (U)

Chthalates

Bis(2-ethylhexyl) phthald ug/l <2 <2 <2 <2 <2 <2 <2
Butylbenzyl phthalate ug/l <1 <1 <1 <1 <1 <1 <1
Di-n-butyl phthalate ug/l <1 <1 <1 <1 <1 1 <1
Di-n-Octyl phthalate ug/l <5 <5 <5 <5 <5 <5 <5
Diethyl phthalate ug/l <1 <1 <1 <1 <1 <1 <1
Dimethyl phthalate ug/l <1 <1 <1 <1 <1 <1 <1
Other Semi-[blatiles

1,2-Dichlorobenzene ug/l <1 <1 <1 <1 <1 <1 <1
1,2,4-Trichlorobenzene ug/l 0.4 <1 <1 <1 <1 <1 <1 <1
1,3-Dichlorobenzene ug/l <1 <1 <1 <1 <1 <1 <1
1,4-Dichlorobenzene ug/l <1 <1 <1 <1 <1 <1 <1
2-Nitroaniline ug/l <1 <1 <1 <1 <1 <1 <1
2,4-Dinitrotoluene ug/l <1 <1 <1 <1 <1 <1 <1
2,6-Dinitrotoluene ug/l <1 <1 <1 <1 <1 <1 <1
3-Nitroaniline ug/l <1 <1 <1 <1 <1 <1 <1
4-Bromophenylphenylet ug/l <1 <1 <1 <1 <1 <1 <1
4-Chloroaniline ug/l <1 <1 <1 <1 <1 <1 <1
4-Chlorophenylphenylet ug/l <1 <1 <1 <1 <1 <1 <1
4-Nitroaniline ug/l <1 <1 <1 <1 <1 <1 <1
Azobenzene ug/l <1 <1 <1 <1 <1 <1 <1
Bis(2-chloroethoxy)meth| ug/l <1 <1 <1 <1 <1 <1 <1
Bis(2-chloroethyl)ether ug/l <1 <1 <1 <1 <1 <1 <1
Carbazole ug/l <1 <1 <1 <1 <1 <1 <1
Dibenzofuran ug/l <1 <1 <1 <1 <1 <1 <1
Hexachlorobenzene ug/l 0.03 <1 <1 <1 <1 <1 <1 <1
Hexachlorobutadiene ug/l 0.1 <1 <1 <1 <1 <1 <1 <1
Hexachlorocyclopentadit ug/l <1 <1 <1 <1 <1 <1 <1
Hexachloroethane ug/l <1 <1 <1 <1 <1 <1 <1
Isophorone ug/l <1 <1 <1 <1 <1 <1 <1
N-nitrosodi-n-propylamin ug/l <1 <1 <1 <1 <1 <1 <1
Nitrobenzene ug/l <1 <1 <1 <1 <1 <1 <1
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Greel] Uark Ohase O
Gree[] Uark HillaCe
UithliChteD Table of GroulOater Oesults - Oalle GrouOMiCer Terrace Deposits - DoCe O

A nellt| A el WS | WSO | WSCD | WSIHMG [ WSII | WSIID | WS

Criteria Criteria 13/05/2008  13/05/2008  13/05/2008  13/05/2008 13/05/2008  13/05/2008 13/05/2008

DWS EOS RTD RTD RTD RTD RTD RTD RTD
Colatile OrCalic Compoullls
Dichlorodifluoromethand  ug/l <1 <1 <1 <1 <1 <1 <1
Chloromethane ug/| 100* <1 <1 <1 <1 <1 <1 <1
Vinyl Chloride ug/| 0.5 <1 <1 <1 <1 <1 <1 <1
Bromomethane ug/| <2 <2 <2 <2 <2 <2 <2
Chloroethane ug/l <2 <2 <2 <2 <2 <2 <2
Trichlorofluoromethane ug/l <2 <2 <2 <2 <2 <2 <2
trans-1-2-Dichloroethen ug/l <2 <2 <2 <2 <2 <2 <2
Dichloromethane ug/l <3 <3 <3 <3 <3 <3 <3
Carbon Disulphide ug/| <2 <2 <2 7 <2 <2 <2
1.1-Dichloroethene ug/| <1 <1 <1 <1 <1 <1 <1
1.1-Dichloroethane ug/| 11 <1 <1 6 <1 <1 <1
Methyl Tertiary Butyl Et ug/l <2 <2 <2 <2 <2 <2 <2
cis-1-2-Dichloroethene ug/l <2 <2 <2 & <2 <2 <2
Bromochloromethane ug/l <2 <2 <2 <2 <2 <2 <2
Chloroform ug/l 12 <2 <2 <2 <2 <2 <2 <2
2.2-Dichloropropane ug/| <1 <1 <1 <1 <1 <1 <1
1.2-Dichloroethane ug/| 3 10 <4 <4 <4 <4 <4 <4 <4
1.1.1-Trichloroethane ug/| 100 <1 <1 <1 <1 <1 <1 <1
1.1-Dichloropropene ug/l <1 <1 <1 <1 <1 <1 <1
Benzene ug/l 1 30 (300) <1 <1 <1 <1 <1 <1 <1
Carbontetrachloride ug/l <1 <1 <1 <1 <1 <1 <1
Dibromomethane ug/l <3 <3 <3 <3 <3 <3 <3
1.2-Dichloropropane ug/l <3 <3 <3 <3 <3 <3 <3
Bromodichloromethane ug/| <1 <1 <1 <1 <1 <1 <1
Trichloroethene ug/l 10 400 <2 <2 <2 <2 <2 <2 <2
cis-1-3-Dichloropropeng  ug/l <2 <2 <2 <2 <2 <2 <2
trans-1-3-Dichloroprope]| ug/l <3 <3 <3 <3 <3 <3 <3
1.1.2-Trichloroethane ug/l <2 <2 <2 <2 <2 <2 <2
Toluene ug/l 50(500) <1 <1 <1 <1 <1 <1 <1
1.3-Dichloropropane ug/l <2 <2 <2 <2 <2 <2 <2
Dibromochloromethane ug/l <2 <2 <2 <2 <2 <2 <2
1.2-Dibromoethane ug/l <2 <2 <2 <2 <2 <2 <2
Tetrachloroethene ug/l 10 10 <2 <2 <2 <2 <2 <2 <2
1.1.1.2-Tetrachloroethal ug/l <1 <1 <1 <1 <1 <1 <1
Chlorobenzene ug/l <4 <4 <4 <4 <4 <4 <4
Ethylbenzene ug/| <2 <2 <2 <2 <2 8 8
p/m-Xylene ug/l 30 <2 <2 <2 <2 <2 15 15
Bromoform ug/| <3 <3 <3 <3 <3 <3 <3
Styrene ug/| 50(500) <1 <1 <1 <1 <1 <1 <1
1.1.2.2-Tetrachloroethal ug/l <5 <5 <5 <5 <5 <5 <5
o-Xylene ug/l 30 <1 <1 <1 <1 <1 <1 <1
1.2.3-Trichloropropane ug/l <9 <9 <9 <9 <9 <9 <9
Isopropylbenzene ug/| <2 <2 <2 <2 <2 <2 <2
Bromobenzene ug/| <1 <1 <1 <1 <1 <1 <1
2-Chlorotoluene ug/| <2 <2 <2 <2 <2 <2 <2
Propylbenzene ug/| <3 <3 <3 <3 <3 <3 <3
4-Chlorotoluene ug/| <2 <2 <2 <2 <2 <2 <2
1.2.4-Trimethylbenzene| ug/l <1 <1 <1 <1 <1 <1 <1
4-1sopropyltoluene ug/l <3 <3 <3 <3 <3 <3 <3
1.3.5-Trimethylbenzene ug/l <1 <1 <1 <1 <1 <1 <1
1.2-Dichlorobenzene ug/l <3 <3 <3 <3 <3 <3 <3
1.4-Dichlorobenzene ug/l <1 <1 <1 <1 <1 <1 <1
sec-Butylbenzene ug/l <1 <1 <1 <1 <1 <1 <1
tert-Butylbenzene ug/l <2 <2 <2 <2 <2 <2 <2
1.3-Dichlorobenzene ug/l <2 <2 <2 <2 <2 <2 <2
n-Butylbenzene ug/l <2 <2 <2 <2 <2 <2 <2
1.2-Dibromo-3-chloropry ug/l <10 <10 <10 <10 <10 <10 <10
1.2.4-Trichlorobenzene ug/l <2 <2 <2 <2 <2 <2 <2
Naphthalene ug/| <4 <4 <4 <4 <4 <4 <4
1.2.3-Trichlorobenzene ug/| <3 <3 <3 <3 <3 <3 <3
Hexachlorobutadiene ug/l <3 <3 <3 <3 <3 <3 <3

* from 25th December 2003 until immediately before 25th December 2013
** on and after 25th December 2013

Protection of Human Health Criteria taken from The Water Supply (Water Quality) Regulations 2000
Protection of Controlled Water are Environmental Quality Standards
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APPENDIX 8




Greell Oark Ohase [O- Greel Oark Cillale

Ohase 1 GrouO Colltio[0 Assessmellt

Table Summarisilld Oollutallt LilCkalCes a0 Oisk Estimatiold
Uole 1 - DaCard Classificatiold O (Note assumes 1m flooO alleliatio[)

Treselt () 11

s Oresell | EOO O . . . I | Grould Colseluelke (Jalard - . .
Ceceptor SeEE:,t:EnD CathOaO oy |soicent OAO |Oetals| I0orCalic | Diolofical | Dalioactilit Gas ClassificatioD 0 SeCsitiitD) Orobabilitt) Estimate Oisk
N Ingestion of fruit or vegetable leaf or roots X X N X N v X / / /
N Ingestion of contaminated drinking water v M X X v v X / / /
N Ingestion of water / sediments when swimming N N v N N v X / / /
N Ingestion of soil/dust indoors N N v N N N X / / /
Human Health - - - - -
. N Ingestion of soil/dust outdoors vV v v V V v X / / /
On-Site Current - - T T T
Users N Inhalation of particles (dust / soil) indoor and outdoor v N v \ N v X / / /
N Inhalation of vapours/gases — outdoor N X X X X N v / / /
N Inhalation of vapours/gases - indoor v X X X X v N / / /
N Dermal absorption via direct contact with soil N N N N v v X / / /
N Dermal absorption via waters (swimming / showering) N N \ v N \ X / / /
Y Ingestion of fruit or vegetable leaf or roots N X X \ X \ N X / / /
Y Ingestion of contaminated drinking water Y N N X X V v X 6 - Mild Low Very Low
H Y Ingestion of water / sediments when swimming N N N X X v N X / / /
uman Health - - - - -
On-Site Future Y Ingestion of soil/dust indoors N N N \ Vv N N X / / /
User - Y \ngestlpn of soﬂ/gust outdoors N v \ v V \ \ X / / /
Commercial Y \mhalat!on of particles (dust / soil) indoor and outdoor N v N N v N N X / _ / /
Sensitivity 3 Y Inhalation of vapours — outdoor Y N X X X X v v 6 - Mild Low Very Low
Y Inhalation of vapours - indoor Y v X X X X v v 6 - Mild Low Very Low
Y Dermal absorption via direct contact with soil N v N v N N N X / / /
Y Dermal absorption via waters (swimming / showering) N \ v N N v \ X / / /
N Ingestion of fruit or vegetable leaf or roots X X N X N N X / / /
N Ingestion of contaminated drinking water v V X X v v X / / /
N Ingestion of water / sediments when swimming N N X X v N X / / /
Human Health - N Ingestion of soil/dust indoors \ v \ v \ N X / / /
Off-Site - N Ingestion of soil/dust outdoors v V v \ N N X / / /
Surrounded by N Inhalation of particles (dust / soil) indoor and outdoor N v N v v N X / / /
Unoccupied Land N Inhalation of vapours — outdoor N X X X X N \ / / /
N Inhalation of vapours - indoor v X X X X v v / / /
N Dermal absorption via direct contact with soil N v N v v N X / / /
N Dermal absorption via waters (swimming / showering) N \ N p \ v X / / /
Y Ingestion of soil/dust indoors Y N \ N \ N V X 6 - Mild Low Very Low
Human Health - Y Ingestion of soil/dust outdoors Y \/ N N N v N X 6 - Mild Low Very Low
Construction/ Y Inhalation of particles (dust / soil) outdoor Y N N N N V V X 6 - Mild Low Very Low
Maintenance Y Inhalation of vapours — outdoor Y N X X X X N v 6 - Mild Low Very Low
Workers* Y Inhalation of vapours - indoor Y N X X X X N v 6 - Mild Low Very Low
Y Dermal absorption via direct contact with soil Y N \/ N w’ v v X 6 - Mild Low Very Low
Groundwater Y Leaching Y N N V N v V X 6 - Mild Low Very Low
Sensitivty 2 Y Migration via natural or anthropogenic Y B N A N v N B 6 - Mild Low Very Low
Y Direct runoff or discharges from pipes Y v N V N N N X 9 - Mild Low Very Low
Surface Water = n - : :
Sensiltivity 3 Y Indlrec.l.wa recharge from groundwater (hydraulic flow) Y N \/ B V \ V X 9- M!Id Low Very Low
Y Deposition of wind blown dust Y v R v \/ v \ X 9 - Mild Low Very Low
Buildings Y Direct contact Y v N X X X X X 3 - Minor Low Very Low
Y Explosion due to gas migration via natural or anthropogenic Y v X X X X X v 3 - Minor Low Very Low
N Direct deposition of particles / dust - wind blown or flood v N N N N \ X / / /
Ecological N Indirect - through watering N N \ X X \ X / / /
Systems N Inhalation of gases/vapours or particulates/dust by animals v N v X X vV v / / /
N Ingestion of of vegetation / water / soil by animals N N N N \ N X / / /
Y Direct deposition via wind or flood Y N N \ N N N X 3 - Minor Low Very Low
Property Y Indirect through watering Y N v v X X v X 3 - Minor Low Very Low
Y Inhalation of gas / vapour / particulates / dust Y N X X X X v N 3 - Minor Low Very Low
Y Ingestion of vegetation / water / soil by animals Y B N B N \ \ X 3 - Minor Low Very Low

* It is assumed that construction worl
Risk estimation establishes the magnitude and probability of the possible consequences (what degree of harm might result and how likely).

The criteria for classifying probability and consequence are set out in Tables 3 and 4 of the PBA methodology.

Green text highlights one or more elements of the Pollutant Linkage are missing and therefore eliminated
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<ers will undergo appropriate heath and safety training and wear personal protective equipment in conjunction with appropriate hygene facilities.




Greell Oark Ohase [O- Greel Oark Cillale
Ohase 1 GrouO Colltio[0 Assessmellt

Table Summarisilld Oollutallt LilCkalCes a0 Oisk Estimatiold
Uole O- DaCard Classificatiold O (Note assumes 1m flooO alleliatio)

Treselt () 11

L Oresell | EOO O . . . I | Grould Colseluelke (Jalard - . .
Ceceptor SeEE:,t:EnD CathOaO oy |soicent OAO |Oetals| I0orCalic | Diolofical | Dalioactilit Gas ClassificatioD 0 SeCsitiitD) Orobabilitt) Estimate Oisk
Y Ingestion of fruit or vegetable leaf or roots N X X v X N N X / / /
Y Ingestion of contaminated drinking water N N N X X N N X / / /
Y Ingestion of water / sediments when swimming N N N N N N N X / / /
Y Ingestion of soil/dust indoors N N N N N N N X / / /
Human Health - - - T T -
- Y Ingestion of soil/dust outdoors N N \/ v v N N X / / /
On-Site Current - - —— T T T I
Users Y Inhalation of particles (dust / soil) indoor and outdoor N N v N N N N X / / /
Y Inhalation of vapours/gases — outdoor Y N x x X X N v / / /
Y Inhalation of vapours/gases - indoor Y N X X X X N N / / /
Y Dermal absorption via direct contact with soil N N N N N N N X / / /
Y Dermal absorption via waters (swimming / showering) N N v R R N v X / / /
Y Ingestion of fruit or vegetable leaf or roots N X X \ X v N X / / /
Y Ingestion of contaminated drinking water Y N v X X N N X 10 - Medium Unlikely Low
H Y Ingestion of water / sediments when swimming N N N X X v N X / / /
uman Health - 7 7 T
On-Site Future Y Ingestion of soil/dust indoors N v N v \ N \ X / / /
User - Y mgeann of soﬂ/gust outdoors N vV Al v v \ \ X / / /
Residential Y mhalat!on of particles (dust / soil) indoor and outdoor N \ v v v v V X / i / /
Sensitivity 5 Y Inhalation of vapours — outdoor Y N X X X X N N 10 - Medium Low Moderate/Low
Y Inhalation of vapours - indoor Y N X X X X N \ 10 - Medium Low Moderate/Low
Y Dermal absorption via direct contact with soil N v v v v v v X / / /
Y Dermal absorption via waters (swimming / showering) N N N N v N N X / / /
N Ingestion of fruit or vegetable leaf or roots X X N X N \ X / / /
N Ingestion of contaminated drinking water v v X X M v X / / /
N Ingestion of water / sediments when swimming v v X X v v X / / /
Human Health - N Ingestion of soil/dust indoors N v \ N v v X / / /
Off-Site - N Ingestion of soil/dust outdoors v \ v V \ v X / / /
Surrounded by N Inhalation of particles (dust / soil) indoor and outdoor N v v v v v X / / /
Unoccupied Land N Inhalation of vapours — outdoor N X X X X v N / / /
N Inhalation of vapours - indoor M X X X X v v / / /
N Dermal absorption via direct contact with soil v V v v v N X / / /
N Dermal absorption via waters (swimming / showering) v \ N \ v v X / / /
Y Ingestion of soil/dust indoors Y N v N v \ N X 6 - Mild Low Low
Human Health - Y Ingestion of soil/dust outdoors Y N v v v \ v X 6 - Mild Low Low
Construction/ Y Inhalation of particles (dust / soil) outdoor Y v N N N v V X 6 - Mild Low Low
Maintenance Y Inhalation of vapours — outdoor Y N X X X X N \ 6 - Mild Low Low
Workers* Y Inhalation of vapours - indoor Y v X X X X v N 6 - Mild Low Low
Y Dermal absorption via direct contact with soil Y N \/ V’ N V V X 6 - Mild Low Low
Groundwater Y Leaching Y v N N v v v X 4 - Minor Low Very Low
Sensitivty 2 Y Migration via natural or anthropogenic Y R N A N \ \ \ 4 - Minor Low Very Low
Y Direct runoff or discharges from pipes Y N N N N v N X 6 - Mild Low Low
Surface Water ~ - - T T 7 -
Sensiitivity 3 Y Indlrec_t_wa recharge from groundwater (hydraulic flow) Y \ v N N \ v X 6 - M!Id Low Low
M Deposition of wind blown dust Y N N N N N N X 6 - Mild Low. Low
Buildings Y Direct contact Y v N X X X X X 2 - Minor Low Very Low
Y Explosion due to gas migration via natural or anthropogenic Y v X X X X X \ 2 - Minor Low Very Low
N Direct deposition of particles / dust - wind blown or flood v N vV vV N v X / / /
Ecological N Indirect - _through watering N N \ X X X / / /
Systems N Inhalation of gases/vapours or particulates/dust by animals v N vV X X V / / /
N Ingestion of of vegetation / water / soil by animals \ N v N N v X / / /
Y Direct deposition via wind or flood Y N N N N N N X 2 - Minor Low Very Low
Property Y Indirect through watering Y v v v X X v X 2 - Minor Low Very Low
Y Inhalation of gas / vapour / particulates / dust Y N X X X X v v 2 - Minor Low Very Low
Y Ingestion of vegetation / water / soil by animals M N R v w’ v \ X 2 - Minor Low Very Low

* It is assumed that construction wor

<ers will undergo appropriate heath and safety training and wear personal 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 likely).

The criteria for classifying probability and consequence are set out in Tables 3 and 4 of the PBA methodology.

Green text highlights one or more elements of the Pollutant Linkage are missing and therefore eliminated

J:\11321\3003 - Geo\03 Reports\Synopsis Report\Table of estimated risk - ZONE 2.xIs




