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ENVIRONMENTAL SITE ASSESSMENT
COOKS COVE DEVELOPMENT ZONE
PREPARED FOR COOK COVE INLET PTY LTD

CES Document Reference: CES130608-BP-AR

EXECUTIVE SUMMARY

This report has been prepared by Consulting Earth Scientists Pty Ltd (CES), on behalf of Cook Cove
Inlet Pty Ltd (the Client), to support the public exhibition and assessment of the Cooks Cove Planning
Proposal (PP-2022-1748), which was issued a Gateway Determination by the Department of Planning
and Environment on 5 August 2022. The proposal seeks to amend Bayside Local Environmental Plan
2021 (BLEP 2021) to rezone and insert planning controls for certain land known as Cooks Cove
within the BLEP 2021.

The Cooks Cove Planning Proposal aims to facilitate the long-planned transformation of 36.2ha of
underutilised and strategically important land at Arncliffe, located to the north of the M5 Motorway
and adjacent the western foreshore of the Cooks River. The project seeks a renewed focus on
delivering a contemporary logistics and warehousing precinct within a well-connected location,
surrounded by enhanced open space provisions. The site forms part of the broader Bayside West 2036
Precincts and generally comprises the footprint of the former Kogarah Golf Club, now in part
occupied by a temporary M6 Stage 1 construction compound.

The Environmental Site Assessment (ESA) and subsequent Remediation Action Plan are required to
satisfy State Environmental Planning Policy (Resilience and Hazards) 2021 former State
Environmental Planning Policy No 55—Remediation of Land (SEPP 55).

The Cooks Cove Master Plan 2022, as prepared by Hassell, represents an optimised and refined
reference scheme, to guide best practice design and the preparation of detailed planning controls to
achieve an attractive precinct with high amenity. Key features of the Cooks Cove Master Plan are:
e A net development zone of approximately 15ha with up to 343,250m? Gross Floor Area
(GFA) comprising
0 290,000m? of multi-level logistics and warehousing;
0 20,000m? for hotel and visitor accommodation uses;
0 22,350m? for commercial office uses;
o 10,900m? of retail uses;
e Multi-level logistics with building heights generally up to 5 storeys (approx. 48m)
e A retail podium with commercial office and hotel above, up to a total of 12 storeys (approx.
51m)
e Built form of a scale and composition which caters for the generation of approximately 3,300
new jobs
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e A surrounding open space precinct including:

e A highly activated waterfront including the Fig Tree Grove outdoor dining and urban park
precinct

e Assignificant contribution to the extension of the regional Bay to Bay cycle link, ‘Foreshore
Walk’, including active and passive recreational uses, together with environmental
enhancements

e Master planned and Council-owned ‘Pemulwuy Park’ — with an agreed embellishment
outcome of passive open space and environmental enhancements to be delivered in stages
post construction of the M6 Stage 1 Motorway

e Complementary on and off-site infrastructure to be delivered by way of State and Local
Voluntary Planning Agreements.

Cooks Cove is located in the suburb of Arncliffe within the Bayside Council Local Government Area
(LGA). The site is located to the west of the Cooks River, approximately 10 km south of the Sydney
Central Business District (CBD). The site enjoys adjacency to key trade-related infrastructure being
immediately west of Sydney Kingsford Smith International Airport and approximately 6 km west of
Port Botany.

Cooks Cove is strategically located within close proximity to a number of railway stations including
Banksia, Arncliffe, Wolli Creek and the International Airport Terminal, which vary in distance from
the site between 700m and 1.1km. The M5 Motorway, providing regional connectivity to the Sydney
Metropolitan area, runs in an east-west direction immediately to the south of the site. The M8 and
M6 Motorways are, and will be, constructed in tunnels approximately 60 metres beneath the adjoining
Bayside Council ‘Trust’ lands. The Sydney Gateway project, presently under construction to the
immediate north of Cooks Cove and Sydney Airport, will substantially improve future accessibility
to the St Peters interchange and the wider M4/M5 WestConnex network, via toll free connections, as
well as the Domestic Airport and Port Botany.

The Cooks Cove Development Zone is located to the north of the Southern and Western Suburbs
Ocean OQutfall Sewer (SWSOOS), and is generally bound by the Cooks River to the east and Marsh
Street to the north and west. The site is approximately 36.2ha and is owned and managed by a number
of landowners, both public and private. Surrounding development includes the Sydney Airport
International Terminal precinct, Mercure Sydney Airport, an area of low density dwellings presently
transitioning to medium-high density residential flat buildings, recreation and open space facilities
and road and airport related infrastructure.

The 2008 environmental site assessments of the site (identified as Area A and Area B at the time)
determined the area of the site referred to as, and currently occupied by, the WestConnex M8 and M6
Stage 1 Motorway Temporary Compound, as suitable for use as public open space. No knowledge of
further contaminating sources had been introduced between 2008 and 2023 and as such the suitability
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of the site for the proposed use remained the same. It is understood by CES that Westconnex took
possession of the site in 2016 and as such committed to returning the site to a suitable condition for
use as public open space at the completion of their works. Therefore, CES has not included the current
Westconnex temporary compound in this environmental assessment.

The temporary construction compound for the WestConnex M8 and M6 Stage 1 Motorway tunnelling
works was originally established in June 2016. The temporary construction facility occupies
approximately 7.5ha and is expected to remain until 2025. At this time the facility will reduce to 1.5ha
to accommodate the permanent Arncliffe Motorway Operations Complex (MOC), located in the
western corner of the site, adjacent Marsh Street. The complex will house ventilation and water
treatment plant and maintenance equipment for both the M6 and M8 sub-grade motorways.

This report comprises a consolidation of the previous Area A and Area B ESAs (CES Document
References: CES050706-BCC-17-F, Rev. 1 and CES050706-BCC-18-F Rev. 2, both dated 28 July
2008). This consolidation has required the following changes:

e An amendment to the site boundaries was required since a portion of the site will be
temporarily occupied (during the construction of the WestConnex M8 and M6 Stage 1
Motorway project) by the WestConnex M8 and M6 Stage 1 Motorway Temporary Compound
(WTC) and will be permanently occupied by the Arncliffe Motorway Operations Complex
(MOC). These areas are defined in Figure 2. After completion of the WestConnex project,
the WTC will be returned by the current occupants to its previous condition and handed back
for incorporation into the Cooks Cove Precinct for use as passive open space to be known in
the future as Pemulwuy Park. The MOC area will be retained permanently, and as such is no
longer part of the site.

e The proposed development in 2008, comprised a Trade and Technology Zone. The current
Cooks Cove Planning Proposal comprises a mixed use concept including recreational,
commercial, retail, hotel and multi-level logistics and warehousing land uses. site.

e To assess whether any additional contaminants of potential concern may have been introduced
to the soil and groundwater since 2008, a review of the land use and land uses changes has
been undertaken. No changes were identified since the site has been used as a golf course
during the period between 2008 and 2023;

e In order to check whether there had been any material change to the groundwater quality
between 2008 and 2017, an additional groundwater sampling round was undertaken in
February 2017.

e The consolidation revises the adopted screening criteria used in 2008, which were used to
assess the soil and groundwater concentrations detected by the laboratory and replaces them
with the investigation and screening levels presented in Schedule B1, Guideline on
Investigation Levels for Soil and Groundwater (National Environmental Protection Measure
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(NEPM) 2013). The assessment of the data was then checked, and any changes made to the
summary and recommendations made in 2008.

The site has been extensively landscaped to attain its current levels and landforms consistent with use
as a golf course. Fill material on the site comprises mainly dredged material from the adjacent Cooks
River that was placed on the site during works to re-align the river during the 1950s.

The site is currently zoned for Open Space, Trade and Technology and Special Use land use under
the State Environmental Planning Policy (Precincts—Eastern Harbour City) 2021 and is occupied by

the Kogarah Golf Club for its golf course.

It is proposed to rezone the site for Infrastructure, Public Recreation and Enterprise uses as presented
in Planning Proposal Justification Report, as prepared by Ethos Urban.

Soil Assessment

With the exception of copper, nickel, zinc, lead, benzo(a)pyrene and BTEX, the soil assessment
criteria were not exceeded in the collected natural soil and fill samples that were scheduled for
analysis. The elevated concentrations of copper and lead were detected at sampling location
AMW?207 and were associated with isolated metal impact within the fill material at a depth of 0.5-
0.7 mBGL.

The assessment criteria for heavy metals (copper, nickel, zinc, and lead) were exceeded in eighteen
fill samples across the site. Three zinc concentrations in the fill exceeded the adopted ecological-
based SAC. These exceedances lie within proposed Block 3C — Logistics hub and were at a depth
below the top 2 metres of soil. As the zinc concentrations did not exceed adopted health-based SAC
and were identified below this depth remediation is not considered necessary. Two lead
concentrations in the fill material exceeded the adopted heath-based SAC and these lie within
proposed Block 3C — Logistics hub. These samples (located in BBH430 and BBH433 bores) were
collected from fill material a depth of between 2.4 and 2.6 mBGL. Considering these are located at a
depth of between 2.4 metres and 2.6 metres and will be capped during construction of proposed
buildings (i.e. Block 3C), it is not considered likely to cause a risk to human health of the future
receptors, and as such does not require remediation. However, a management strategy for lead
contaminated soils will be included in the Remediation Action Plan (RAP).  Eight Copper
concentrations in the fill material exceeded the adopted ecological-based SAC and varied in depth
ranging between 0.2 m BGL and 2.6 m BGL. As the copper concentrations did not exceed adopted
health-based SAC, it is not considered likely to cause a risk to human health of the future receptors
and remediation is not considered necessary. Four nickel concentrations in the fill material exceeded
the adopted ecological-based SAC and varied in depth ranging between 0.5 m BGL and 2.6 m BGL.
As the nickel concentrations did not exceed adopted health-based SAC, and the 95% UCL calculation
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for nickel in the fill material of 8.36 mg/kg was less than the adopted EILSs, it is not considered likely
to cause a risk to human health of the future receptors and remediation is not considered necessary.

The assessment criteria for BTEX were exceeded in four fill samples in the immediate vicinity of the
underground storage tanks located close to the maintenance sheds at the northern end of the site and
lie within proposed Fig Tree Grove pavilion.

As a result of the elevated concentrations of BTEX, remediation and/or management measures are
required to ensure protection of the environment and human health. The removal of the bowsers,
USTs, associated pipework and impacted soil will be required under a Remediation Action Plan
(RAP) as part of the redevelopment of the site.

Two Benzo(a)pyrene TEQ exceeded the adopted health-based SAC and lie within the proposed Flora
Street intersection upgrade and extension in the east side of the site. These samples (located in
BBH453 and BBH402) were collected from fill material a depth of between 0.2-0.3 mBGL in
BBH453 and 0.5-0.6 mBGL in BBH402. As a result of the elevated concentrations of Benzo(a)pyrene
TEQ, remediation and/or management measures are required to ensure protection of the environment
and human health. The removal of the impacted soil will be required under a Remediation Action
Plan (RAP) as part of the redevelopment of the site. Benzo(a)pyrene TEQ concentrations were not
detected at depths greater than 0.3 mBGL in BBH453 and 0.6 mBGL in BBH402 and consequently
the contamination is unlikely to extend underneath those depths.

Asbestos fibres were not found in near-surface fill during drilling works, however fragments of
fibrous cement sheeting were found in surface fill in a limited number of locations across the site
within fill on unsealed surface areas. Small scale remediation (localised) or management of the ACM
fragments prior to the commencement of development construction will be required.

Potential Acid Sulfate Soils (PASS) are present in natural material below the water table. If these
materials are not disturbed during the development process, they will not pose a risk to the local
environment. However, it is expected that the planned development of the site may result in
disturbance of the PASS, therefore, an acid sulfate soils management plan (ASSMP) will be required.

Groundwater Assessment

Sixteen groundwater wells were installed along the boundary of the site and within the site to assess
whether contamination resulting from the presence of landfills to the south was migrating onto the
site. Of the suite of substances analysed in the groundwater samples, copper, lead, nickel, zinc and
ammonia were detected at concentrations that exceeded the SAC established for groundwater, while
TPH Ce¢-C14 and ethylbenzene concentrations above the laboratory detection limit were detected
around the USTs adjacent to the maintenance shed.
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With respect to the concentrations of TPH and BTEX exceeding the laboratory reporting limit, as the
concentrations of these substances was only detected within ABH202 and ABH2105, which are
located close to the western end of the maintenance shed (northern tanks) and were not detected in
the down gradient groundwater well, the potential for migration of contaminants appears to be
limited. In addition, the contaminant concentrations have decreased between 2008 and 2017 — and
are no longer exceeding the reporting limit in ABH202 and are below the screening criteria in
ABH2105.

With respect to metal concentrations, given the nature of the fill materials identified, and that the
concentrations identified are unlikely to occur naturally in the soil types in the area, it is considered
likely that metals contamination in groundwater were possibly sourced from dredged sediments and
pore water placed on the site during the realignment of Cooks River.

With respect to the low concentrations of ammonia detected in groundwater, it is considered likely
that the potential source of ammonia is naturally occurring organic content in the dredged material
placed on the site during the realignment of Cooks River and minor impact of fertilizers used during
maintenance of the golf course. It is noted that ammonia concentrations in the wells have reduced
between 2008 and 2017 — and given a pH adjustment (average of 6.7), are below the relevant
screening criteria (marine of 0.91 mg/L) or are unlikely to adversely impact the Cooks River.

Ground Gas Assessment

Concentrations of methane, carbon dioxide and oxygen in the gas extracted from six subsurface gas
monitoring wells installed along the southern perimeter of the site were not indicative of the presence
of landfill gas. There was no evidence that the former landfills to the south of the site are impacting
on soil gas in the Cooks Cove Development Zone.

Summary and Recommendations

With the exception of BTEX impact in fill material surrounding bowsers and USTs located within
the Kogarah Golf Club House car park and benzo(a)pyrene, copper and lead identified hotspots, the
soil across the site does not contain contamination such that extensive remediation would be
necessary to make the site suitable for the proposed mixed land use. However, it will be necessary
prior to redevelopment of the site to remediate the impacted areas by decommissioning and removing
the USTs and associated infrastructure; removing/managing benzo(a)pyrene, copper, and lead
impacted soils and to ensure that fragments of Asbestos Containing Materials present in mainly
surface fill in limited areas across the site are managed and disposed safely and in accordance with
regulations.

It is recommended that a Remediation Action Plan (RAP) be prepared to address hydrocarbon-
impacted areas associated with refuelling infrastructure in the Kogarah Golf Clubhouse car park, the
areas of the benzo(a)pyrene, copper and lead hotspots, and the presence of fragments of asbestos
cement sheeting on the site.
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ENVIRONMENTAL SITE ASSESSMENT
COOKS COVE DEVELOPMENT ZONE
PREPARED FOR COOK COVE INLET PTY LTD

CES Document Reference: CES130608-BP-AR
1 INTRODUCTION

This report has been prepared by Consulting Earth Scientists Pty Ltd (CES), on behalf of Cook Cove
Inlet Pty Ltd (the Client), to support the public exhibition and assessment of the Cooks Cove Planning
Proposal (PP-2022-1748), which was issued a Gateway Determination by the Department of Planning
and Environment on 5 August 2022. The proposal seeks to amend Bayside Local Environmental Plan
2021 (BLEP 2021) to rezone and insert planning controls for certain land known as Cooks Cove
within the BLEP 2021.

The Cooks Cove Planning Proposal aims to facilitate the long-planned transformation of 36.2ha of
underutilised and strategically important land at Arncliffe, located to the north of the M5 Motorway
and adjacent the western foreshore of the Cooks River. The project seeks a renewed focus on
delivering a contemporary logistics and warehousing precinct within a well-connected location,
surrounded by enhanced open space provisions. The site forms part of the broader Bayside West 2036
Precincts and generally comprises the footprint of the former Kogarah Golf Club, now in part
occupied by the a temporary M6 Stage 1 construction compound.

The Environmental Site Assessment (ESA) and subsequent Remediation Action Plan are required to
satisfy State Environmental Planning Policy (Resilience and Hazards) 2021 former State
Environmental Planning Policy No 55—Remediation of Land (SEPP 55).

The Cooks Cove Master Plan 2022, as prepared by Hassell, represents an optimised and refined
reference scheme, to guide best practice design and the preparation of detailed planning controls to
achieve an attractive precinct with high amenity. Key features of the Cooks Cove Master Plan are:
e A net development zone of approximately 15ha with up to 343,250m? Gross Floor Area
(GFA) comprising
0 290,000m? of multi-level logistics and warehousing;
0 20,000m? for hotel and visitor accommodation uses;
0 22,350m? for commercial office uses;
o 10,900m? of retail uses;
e Multi-level logistics with building heights generally up to 5 storeys (approx. 48m)
e A retail podium with commercial office and hotel above, up to a total of 12 storeys (approx.
51m)
e Built form of a scale and composition which caters for the generation of approximately 3,300
new jobs
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e A surrounding open space precinct including:

e A highly activated waterfront including the Fig Tree Grove outdoor dining and urban park
precinct

e Assignificant contribution to the extension of the regional Bay to Bay cycle link, ‘Foreshore
Walk’, including active and passive recreational uses, together with environmental
enhancements

e Master planned and Council-owned ‘Pemulwuy Park’ — with an agreed embellishment
outcome of passive open space and environmental enhancements to be delivered in stages
post construction of the M6 Stage 1 Motorway

e Complementary on and off-site infrastructure to be delivered by way of State and Local
Voluntary Planning Agreements.

Cooks Cove is located in the suburb of Arncliffe within the Bayside Council Local Government Area
(LGA). The site is located to the west of the Cooks River, approximately 10 km south of the Sydney
Central Business District (CBD). The site enjoys adjacency to key trade-related infrastructure being
immediately west of Sydney Kingsford Smith International Airport and approximately 6 km west of
Port Botany.

Cooks Cove is strategically located within close proximity to a number of railway stations including
Banksia, Arncliffe, Wolli Creek and the International Airport Terminal, which vary in distance from
the site between 700m and 1.1km. The M5 Motorway, providing regional connectivity to the Sydney
Metropolitan area, runs in an east-west direction immediately to the south of the site. The M8 and
M6 Motorways are, and will be, constructed in tunnels approximately 60 metres beneath the adjoining
Bayside Council ‘Trust’ lands. The Sydney Gateway project, presently under construction to the
immediate north of Cooks Cove and Sydney Airport, will substantially improve future accessibility
to the St Peters interchange and the wider M4/M5 WestConnex network, via toll free connections, as
well as the Domestic Airport and Port Botany.

The Cooks Cove Development Zone is located to the north of the Southern and Western Suburbs
Ocean Outfall Sewer (SWSOOQS) and is generally bound by the Cooks River to the east and Marsh
Street to the north and west. The site is approximately 36.2ha and is owned and managed by a number
of landowners, both public and private. Surrounding development includes the Sydney Airport
International Terminal precinct, Mercure Sydney Airport, an area of low density dwellings presently
transitioning to medium-high density residential flat buildings, recreation and open space facilities
and road and airport related infrastructure.

The 2008 environmental site assessments of the site (identified as Area A and Area B at the time)
determined the area of the site referred to as, and currently occupied by, the WestConnex M8 and M6
Stage 1 Motorway Temporary Compound, as suitable for use as public open space. No knowledge of
further contaminating sources had been introduced between 2008 and 2023 and as such the suitability
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of the site for the proposed use remained the same. It is understood by CES that Westconnex took
possession of the site in 2016 and as such committed to returning the site to a suitable condition for
use as public open space at the completion of their works. Therefore, CES has not included the current
Westconnex temporary compound in this environmental assessment.

The temporary construction compound for the WestConnex M8 and M6 Stage 1 Motorway tunnelling
works was originally established in June 2016. The temporary construction facility occupies
approximately 7.5ha and is expected to remain until 2025. At this time the facility will reduce to 1.5ha
to accommodate the permanent Arncliffe Motorway Operations Complex (MOC), located in the
western corner of the site, adjacent Marsh Street. The complex will house ventilation and water
treatment plant and maintenance equipment for both the M6 and M8 sub-grade motorways.

This updated report comprises a consolidation, update and review of the previous Area A and Area
B ESAs (CES Document References: CES050706-BCC-17-F, Rev. 1 and CES050706-BCC-18-F
Rev. 2, both dated 28 July 2008).

A Stage | Environmental Site Assessment was conducted by CES (2001). Pursuant to the Stage I
report, additional investigation works required were specified in a detailed Sampling, Analysis and
Quality Plan (SAQP) prepared by CES (CES, 2005; Appendix 1).

The additional investigation works were carried out in accordance with the SAQP (2006) and SAQP
(2005), which was reviewed by the former Site Auditor for the Cooks Cove Development Zone, Dr
Bill Ryall, ENSR Australia. The site Auditor’s Preliminary Comments on Draft SAQP:
Environmental Site Assessment, Area A, Cook Cove Development Site, dated 28 June 2006, and
Environmental Site Assessment, Area B, Cook Cove Development Site, dated 3 November 2005, were
also considered when undertaking this investigation.

Additional groundwater sampling was undertaken in 2017 to quantify any changes to groundwater
chemistry since the previous investigation.

It is noted that the Cooks Cove Planning Proposal (PP-2022-1748) site boundary shown on the plans
in Figure 2 has been revised since the previous assessment. The revised boundary excludes 7
boreholes (BBH416, BBH424, BH437, BBH444, BBH449, BBH454, BBH459), from which soil
samples were included in the previous assessment. As these soil sampling locations are outside of the
revised site boundary, they have been removed from the updated assessment. One groundwater well
(BMW403) and three gas wells (BLG401, BLG402, BLG403) are also outside the revised boundary,
however, these have been retained as the information from sampling of groundwater and gas is
relevant to the revised subject site

This report has been prepared in general accordance with the CES Area A and Area B Sample
Analysis and Quality Plans (SAQP) (Ref: CES050706-BCC-01-F and CES050706-BCC-02-F), and
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with the requirements specified for a Site Investigation as published by the NSW Environment
Protection Authority (EPA) Contaminated Sites: Guidelines for Consultants Reporting on
Contaminated Sites (State of NSW and Office of Environment and Heritage (OEH)), 2011 and the
National Environmental Protection Measure (NEPM) Guideline on Site Characterisation (Schedule
B2) 1999, as amended 2013.

It is noted that the Contaminated Sites Sampling Design Guidelines (NSW EPA, 1995) have been
superseded by the new Contaminated Land Guidelines Sampling Design Part 1 — Application (NSW
EPA 2022) and Contaminated Land Guidelines Sampling Design Part 2 — Interpretation (NSW EPA
2022).

It is also noted that the Contaminated Sites: Guidelines for Consultants Reporting on Contaminated
Sites (State of NSW and Office of Environment and Heritage (OEH)), 2011 have been superseded by
the NSW EPA, Contaminated Land Guidelines: Consultants Reporting on Contaminated Land (NSW
EPA, 2020).

Based on a review of the new guidelines, overall, the investigation has been completed in general
accordance with the updated guidelines and not impacted the assessment.

This report has formed the basis for preparation of the Cooks Cove Development Zone Remediation
Action Plan (RAP) (CES Document Reference: CES130608-BP-AS) for the site redevelopment.
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2 OJECTIVES AND SCOPE

In accordance with the SAQP’s (Appendix 1) objectives of the investigation were to:

Provide a broad-scale assessment of soil and groundwater quality across the site;
Address existing information gaps on soil and groundwater conditions across the site;
Undertake a preliminary Acid Sulfate Soil (ASS) Assessment of the site;

Undertake a preliminary Salinity Assessment of the site; and
Assess whether the site is suitable for the proposed mixed land use.

To achieve this objective, in accordance with the SAQP’s (Appendix 1) CES undertook the following
scope of works:

Preparation of the SAQPSs;

Drilled at sampling locations set out in a grid pattern across the site so that statistical analysis
could be employed to assess the suitability of the site for the proposed use. A total of 182
sample locations (which equates to a sample density of 5 sample points per hectare or a
sampling grid of approximately 45m) were drilled. Applying Procedure ‘F’ of the EPA (1995)
guidelines, the sampling pattern equates with a 95% probability that a circular hotspot with a
53 m diameter would be detected. The sample density was less than the minimum sampling
points for site characterisation recommended in the NSW EPA (1995) Contaminated Sites:
Sampling Design Guidelines. A reduced sampling density is appropriate considering that the
land is being redeveloped for a less sensitive land use and that the risk of high-level
contamination at the site is low;

It is noted that the Contaminated Sites Sampling Design Guidelines (NSW EPA, 1995) have
been superseded by the new Contaminated Land Guidelines Sampling Design Part 1 —
Application (NSW EPA 2022) and Contaminated Land Guidelines Sampling Design Part 2 —
Interpretation (NSW EPA 2022). The sample density was less than the minimum sampling
points for site characterisation recommended in the NSW EPA (2020), however, is still
considered appropriate considering:

¢ land is being redeveloped for a less sensitive land use,

e areview of the sampling locations (Figure 2) indicated a comprehensive site coverage

e the guidelines allow for judgemental/targeted sampling based on knowledge of the
probable distribution of contaminants at the site, with known or suspected areas of
contamination being specifically targeted based on the CSM.

Fifteen of the boreholes were converted into groundwater monitoring wells and ten into gas
monitoring wells. The boreholes for the sub-surface gas wells were extended to the water table

CES Document Reference: CES130608-BP-AR Page 20 of 100



while the groundwater wells were extended to base of fill or 1 m below the observed water
table;

= Soil/fill samples were analysed for metals and metalloids (As, Cd, Cr, Cu, Ni, Pb, Zn and Hg),
Total Petroleum Hydrocarbons (TPH), the monocyclic aromatic hydrocarbons of Benzene,
Toluene, Ethylbenzene and total Xylenes (BTEX), Polycyclic Aromatic Hydrocarbons
(PAHS), Organochlorine Pesticides (OCPs), Polychlorinated Biphenyls (PCBs), Phenals,
Phenoxyacetic Acid Herbicide (PAAHS), nutrients (ammonia, nitrite, nitrate, TKN and total
phosphorus) and asbestos fibres. In addition, pieces of potential Asbestos Containing
Materials (ACM) were analysed as appropriate;

= Soil samples collected as part of the ASS assessment were field screened, with selected
samples submitted for Suspension Peroxide Oxidation Combined Acidity and Sulfate
(SPOCAS) analysis;

= Soil samples collected as part of the salinity assessment were analysed for pH, electrical
conductivity, salinity, resistivity, texture, soluble sulfate and chloride;

= Wells were installed using Geoprobe prepacked screens, and were developed prior to
sampling. Groundwater sampling was undertaken using low-flow methods ensuring minimal
drawdown;

= Groundwater samples were analysed for field parameters (depth to water table, temperature,
pH, electrical conductivity, dissolved oxygen and redox potential), dissolved metals and
metalloids, major ions, nutrients, TPH, BTEX and PAHS;

= As part of the salinity assessment, groundwater samples were also analysed for pH, electrical
conductivity, salinity, total dissolved solids, resistivity, saturation index, alkalinity, ammonia,
sulfate and chloride;

= Gas wells were monitored to assess concentrations of methane, carbon dioxide, oxygen and
combustible gasses as well as formation gas pressures and gas flow rates;

= The results of the environmental assessment were prepared into a report outlining the results
of the former investigations along with the results of the current investigation. In the report
the data were assessed to allow conclusions about the suitability of the site for
commercial/industrial land use or to recommend any further investigations or remediation
which may be required; and

= A registered surveyor was engaged by the project manager, Cadence Australia Pty Ltd
(Cadence) to survey all borehole locations both spatially and to Australian Height Datum.

The preparation of this consolidated report has required the following scope of works:
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e An amendment to the site boundaries was required since a portion of the site will be
temporarily occupied (during the construction of the WestConnex M8 and M6 Stage 1
Motorway projects) by the WestConnex M8 and M6 Stage 1 Motorway Temporary
Compound (WTC) and will be permanently occupied by the Arncliffe Motorway Operations
Complex (MOC) and Cooks Cove Planning Proposal (PP-2022-1748) presents a revised
boundary to the south of the site. These areas are defined in Figure 2. After completion of the
WestConnex project, the WTC will be returned by the current occupants to its previous
condition and handed back for incorporation into the park land adjoining development. The
MOC area will be retained permanently, and as such is no longer part of the site.

e The current Cooks Cove Planning Proposal comprises a mixed use concept including
commercial, retail, hotel and multi-level logistics and warehousing land uses within the site.

e An assessment of whether any additional contaminants of potential concern may have been
introduced to the soil and groundwater since 2008;

e An additional groundwater sampling round was undertaken in February 2017 to check
whether there had been any material change to the groundwater quality between 2008 and
2017; and

e The consolidation revises the adopted screening criteria used in 2008, which were used to
assess the soil and groundwater concentrations detected by the laboratory and replaces them
with the investigation and screening levels presented in Schedule B1, Guideline on
Investigation Levels for Soil and Groundwater (National Environmental Protection Measure
(NEPM 2013). The assessment of the data was then checked and any changes made to the
summary and recommendations, which was made in 2008.
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3 DATAQUALITY OBJECTIVES

The DQOs have been formulated by experienced CES Environmental Scientists.

Step 1 — State the Problem

The problem is that the limited investigations undertaken on the site to date do not provide sufficient
information to adequately characterise soil and groundwater quality. Further, there has been a limited
assessment of whether the site has been impacted by landfill gas migrating from the landfills located
to the south of the site.

Based on historical use of the site as a golf course, the risk of high-level contamination at the site is
considered to be low.

Step 2 — Identify the Decision Statement
The aim of this step is to identify what questions this program will attempt to resolve and to discuss
what actions may result.

The primary question that this programme will attempt to resolve is:

= What is the extent of soil, groundwater and landfill gas contamination on the site, if any, as a
result of previous land uses on both this and adjacent sites?

By resolving this question, it will be possible to develop focussed remediation requirements and
options for the site.

Step 3 - Identify inputs to the decision
The following data are required to resolve the decision question(s):

= The key contaminants of concern as identified from the findings from previous consultant
investigations and more recently by CES;

= The drilling of boreholes across the site, with fifteen boreholes converted to groundwater
monitoring wells and ten boreholes converted to gas monitoring wells. In addition, it will be
attempted to locate four existing groundwater monitoring wells installed on the site during
previous investigations;

= Collection of soil samples at regular depth intervals in each borehole;

= Collection of groundwater samples from each of the groundwater monitoring wells following
development and purging in accordance with appropriate methods;

= Standing water levels to be recorded in each monitoring well prior to sampling;
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= Monitoring of landfill gas characteristics in each of the sub-surface gas monitoring wells;

= Analysis of both soil and groundwater samples for the contaminants of concern and other
analytes which will assist in developing remediation techniques;

=  Comparison of the results with relevant site assessment criteria (ie. NEPM (2013)
Investigation Levels for Soil and Groundwater and ANZG 2018 water quality guidelines; and

= Obtain survey data, including the position and relative heights, for each of the monitoring
wells. When combined with the water level data and analytical results this will enable a
determination of the spatial and vertical extent of contaminant plumes and direction of
groundwater flow.

It is noted that ANZECC (2000) water quality guidelines have been superseded by the Water Quality
Guidelines, ANZG (2018). Additional comments are presented in Section 10.2.

Step 4 - Define the boundaries of the study

The site has been referred to as the Cooks Cove Development Zone. It is located to the north of the
Southern and Western Suburbs Ocean Outfall Sewer (SWSOOS), and is generally bound by the
Cooks River to the east and Marsh Street to the north and west. The site is approximately 36.2ha. The
site boundary is presented on Figure 2.

The legal description of the developable land is Part of Lot 1 Deposited Plan (DP) 329283, Part of
Lot 1 DP 108492, Part of Lot 14 DP 213314, Lot 31 DP1231486, and Lot 100 DP1231954. It is
located within the Local Government Area (LGA) of Bayside, Parish of St George, County of
Cumberland.

It is anticipated that the vertical extent of the study will be the top approximately 10 m, with this
depth considered sufficient to provide an assessment of natural soil as well as intercept the shallow
groundwater zone.

The fieldwork undertaken by CES as described in this report was carried out during April, May and
June 2008 and February 2017.

Step 5 - Develop a decision rule

The purpose of this step is to define the parameters of interest, specify the action levels and combine
the outputs of the previous DQO steps into an “if...then...” decision rule that defines the conditions
that would cause the decision maker to choose alternative actions.

The parameters of interest (or contaminants of concern) in the soil for this investigation are metals
and metalloids, TPH, BTEX, PAHs, OCPs, OPPs, VOCs, PAAHS, phenols, nutrients and asbestos.
For the groundwater investigation, the contaminants of concern are metals and metalloids, nutrients,
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TPH, BTEX, PAHs, OCPs, OPPs, VOCs and phenols. In addition to soil and groundwater, landfill
gas is also a contaminant of concern.

The action level which will be used to decide if the parameter represents an unacceptable risk for the
proposed land-use are provided as Investigation Criteria in Section 10 of this document.

If the 95% Upper Confidence Level (UCL) of the mean of a population of a measured concentration
of a parameter or compound in soil exceeds the SAC, then this is deemed to present an unacceptable
risk if the Site is redeveloped for commercial/industrial land-use. Unlike soils, it is not appropriate
to assess groundwater and landfill gas concentrations by comparing the UCL with guideline levels.
The level of impact on groundwater and from landfill gas will need to be assessed at each monitoring
location.

The types of data quality required during the fieldwork component of the investigation and for the
laboratory analyses are specified in Section 11. The acceptable limits for this data are defined in
Tables 8 - 10.

Based on these data quality types and limits the following decision rules will apply:

= Impacted soil will be identified by concentrations exceeding the assessment criteria;
= Impacted groundwater will be identified by concentrations exceeding the assessment criteria;

= The presence of elevated concentrations of landfill gas (from landfills in the Southern Precinct
to the south) will be identified by concentrations exceeding the assessment criteria;

= |If contaminants of concern are detected in the trip blanks, then potential cross contamination
may have occurred during sample transport. To assess whether this is the case, CES will
check the trip blank results with the laboratory and compare the results with other blanks
provide by the same laboratory. It is possible that detections in trip blanks may reflect
background concentrations in laboratory-supplied water or analytical error. If it is concluded
that decontamination procedures were inadequate CES will assess the severity of the cross
contamination and subsequent impacts on the ability to resolve the decision question. Possible
actions may include the raising of working detection limits or the collection of replacement
data;

= |If RPDs for blind replicates or split samples are outside the acceptable limits, then there may
be errors in laboratory analysis process. When assessing duplicate pairs with elevated RPDs,
CES will check the results with the laboratory(ies) and examine the nature of the sample being
assessed, since heterogeneous samples can often provide high RPDs. If it is believed that
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irreversible errors have occurred during the laboratory process then additional investigation
will be required to resolve the decision question; and

= |fany of the laboratory data quality tests do not meet the acceptable limits, the laboratory will
be requested to retest samples or provide justification for the results.

Step 6 - Specify acceptable limits on decision errors
There are two types of errors:

a) Deciding that the site is acceptable for the mixed development land use when it actually is not
(Type I error). The consequence of this error may be unacceptable ecological or health risk for
future users of the site.

b) Deciding that the site is unacceptable for the mixed development land use when it is acceptable
(Type Il error). The consequence of this error is that the client will pay for further investigation
/ remediation that is not necessary.

The more severe consequence is with decision error (a) since the risk of jeopardising human health
outweighs the consequences of paying more for remediation.

It will not be possible to conduct statistical hypothesis tests as the proposed sampling programme
consists of the collection of one round of samples only. With groundwater, unlike soils, it is not
generally appropriate to compare guideline levels with Upper Confidence Limits (UCLSs) for the mean
of measured concentrations. Consequently, the level of impact on groundwater and from landfill gas
will need to be assessed at each monitoring well.

Step 7 - Optimising the Design for Obtaining Data
The purpose of this step is to identify a resource-effective data collection design for generating data
that are expected to satisfy the DQOs.

The resource effective data collection design that is expected to satisfy the DQOs is described in
detail in Section 9. To ensure the design satisfies the DQOs a comprehensive Quality Assurance and
Quiality Control plan will be implemented as described in Section 9.
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4 SUMMARY OF PREVIOUS INVESTIGATIONS

The following environmental and geotechnical investigation reports have been prepared for the entire
Cook Cove Development Site.

= Consulting Earth Scientists (April 2001). ““Site Contamination Issues Paper: Cook Cove
Development Site. Prepared for Trafalgar Properties Pty Ltd and Page Kirkland Management
Pty Ltd”;

= Keighran Geotechnics (August 2001). “Preliminary Site Investigation, Cook Cove Industrial
Development, Kogarah Golf Club, Arncliffe’;

= Consulting Earth Scientists (August 2001). “Phase 1 Environmental Site Assessment: Cook
Cove Development Site. Prepared for Trafalgar Properties Pty Ltd and Page Kirkland
Management Pty Ltd”;

= Consulting Earth Scientists (September 2001). ““Report on Wetland Sampling Conducted 26
August 2001”;

= Consulting Earth Scientists (October 2001). ““Report on Well Installation and Groundwater
Sampling Programme: Cooks River Development Site. Prepared for Trafalgar Properties Pty
Ltd and Page Kirkland Management Pty Ltd”; and

= Golder Associates (January 2002). “Contamination Investigation and Conceptual
Remediation Approach for Cooks River Development, Arncliffe™.

The main conclusions drawn from these reports with respect to contamination and other
environmental constraints associated with the proposed development are outlined below:

= The site has been subjected to extensive landscaping to form the golf course;

= The site is underlain by sand fill to depths of 0.2 to 0.8 metres below ground level (mMBGL)
overlying alluvial sands and clays. Sandstone bedrock was encountered at depth ranging from
0.9 mBGL near the existing clubhouse to 10.5 mBGL in the flatter sections of the site;

= Contaminating activities currently and historically known to have occurred on the site include
reclamation works adjacent to adjoining water bodies, disposal of dredged material and canal
sediments, use as a night sullage depot, market gardens and activities/operations associated
with the maintenance of the golf course ;

= The former Unhealthy Building and notice registry (repealed by the Contaminated Land
Management Act) managed by the NSW EPA noted the presence of “garbage and industrial
waste disposal areas” in areas to the south of the Cooks Cove Development Zone;
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41.1

The site adjoins several environmentally sensitive receptors including wetlands, surface water
bodies and residential premises;

No leachate controls have been constructed within any of the areas subjected to landfilling
(which are located offsite to the south of the Cooks Cove Development Zone);
Contamination typically associated with the landfilling of waste materials (putrescible and
uncontrolled landfilling) has been detected in soils and groundwater offsite to the south of the
Cooks Cove Development Zone

Landfill gas (containing methane) has been detected at concentrations above the Lower
Explosive Limit (LEL) beneath the former landfills to the south of the site. Buildings, tunnels
and services present beneath and adjacent to the site could potentially be impacted by the
migration of landfill gas from the site;

Virtually the entire site is thought to be underlain by Potential Acid Sulfate Soils (PASS).
Acid Sulfate Soils (ASS) could also be present within the stockpile of material generated
during the construction of the M5 Tunnel; and

Data Quality Review of Previous Investigations

4.1.1.1 CES (August, 2001)

Although the formal seven step Data Quality Objectives (DQOs) were not prepared prior to
undertaking the investigation, the CES (August, 2001) investigation met the majority of the critical
components of the DQO approach. This included:

The objectives and scope of the investigation were stated;

The appropriate type of samples were collected for the purposes of the investigation;
Appropriate site investigation criteria were adopted for the proposed future land-use;

Chain of Custody documentation was used to track all samples during transport to the
laboratory;

Samples were appropriately preserved and maintained during transport to the laboratory;
Samples were analysed within the recommended holding times by a NATA accredited
laboratory using NATA accredited methodologies;

Detection limits for the chemicals of potential concern were appropriate for the site
investigation criteria;

Field duplicates, rinsate blanks, trip blanks and trip spikes were collected during the
investigation; and

The laboratory QA/QC included analysis of laboratory duplicates, matrix spikes, surrogates,

laboratory control samples and laboratory blanks.
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The above QA/QC programme is generally acceptable for the purposes of the investigation. The only
major QA/QC component not undertaken or addressed was the collection of split sample(s) for inter-
laboratory analysis.

4.1.1.2 Golders (2002)

A data quality and sampling plan was prepared by Golders prior to commencement of the project.
CES have not seen a copy of this plan. A Field and Laboratory Quality Control Report is provided in
Appendix C of the report which summarises the results of the QA/QC programme.

The stated Data Quality Objectives of the project (Section 7.1) were:

“...to generate data quality that was consistent with the objectives of the investigation. This mainly
consisted of generating quality data on the soil and groundwater conditions in the areas targeted for
sampling. The key elements to achieve the DQO related to implementation of the field work, collection
of quality control samples and generation of internal laboratory quality control data to support the
reported results and the assessment of laboratory results.”

The Golders (2002) investigation met the majority of the critical components of the DQO approach.
This included:

= The objectives and scope of the investigation were stated,

= The appropriate type of samples were collected for the purposes of the investigation;

= Appropriate site investigation criteria were adopted for the proposed future land-use;

= Chain of Custody documentation was used to track all samples during transport to the
laboratory;

= Samples were appropriately preserved and maintained during transport to the laboratory;

=  Samples were analysed within the recommended holding times by a NATA accredited
laboratory using NATA accredited methodologies;

= Detection limits for the chemicals of potential concern were appropriate for the site
investigation criteria;

=  Two field duplicates (10 %), a rinsate blank and a trip spike were collected during the soil
sampling programme and five field duplicates (~10 %), one trip blank and two trip spikes
were collected during the water sampling programme; and

= The laboratory QA/QC included analysis of laboratory duplicates, matrix spikes, surrogates,
laboratory control samples and laboratory blanks.
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The above QA/QC programme is generally acceptable for the purposes of the investigation. QA/QC
components that were not undertaken or addressed were the absence of split samples during the soil
and water sampling programme and the absence of a trip blank during the soil sampling programme.
It was concluded that the data are reliable as background information in terms of the DQOs adopted
for the current project.

4.2 SITE INFORMATION REVIEW SUMMARY

From the information review, the site has been subjected to a number of potentially contaminating
activities including agricultural activities (entire area), reclamation of land using dredged sediments
(eastern and southern boundary), miscellaneous landscaping (entire area) and activities/operations
associated with the maintenance of the golf course. It is possible that the southern portion of the site
has been subjected to, and/or affected by, the landfilling activities known to have occurred on the
adjoining Southern Precinct.

Boreholes drilled across the site reported underlying stratigraphy consisting of sand fill and shell
matter (consistent with dredged material) overlying natural alluvium (sand and silt) and weathered
clays beneath the eastern portion of the site. The dredged fill was not encountered within the central
portion of the southern half of the site. No waste materials were encountered within any of the
boreholes/testpits excavated within the site. The previous sampling and analysis undertaken within
the southern half of the site reported concentrations of ammonia (in groundwater) above the
respective guideline levels.

The following points outline the gaps in the information already obtained for the site which will need
to be addressed in order to assess the suitability of this area for its proposed mixed development land
use:

= Seventeen boreholes/testpits have been excavated across Area B. However, information has
only been made available on four. The remaining thirteen boreholes/testpits are located
adjacent to the southern border of the southern half of the site and do not offer adequate site
coverage. In consideration of the size of the area (approximately 9.5 hectares), the sampling
density is significantly lower than the recommended minimum sampling density outlined in
the NSW EPA (1995) Sampling Design Guidelines;

= The boreholes excavated have not targeted all the areas of concern which could have been
impacted by historical contaminating activities;

= Only a limited number of groundwater monitoring wells has been installed in the southern
half of the site. The information available from these wells indicates that groundwater is
impacted with ammonia. The extent of the groundwater contamination beneath the southern
half of the site has not been adequately assessed; and
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= Limited landfill gas testing has been undertaken within the southern half of the site. The
landfill gas testing undertaken has reported elevated concentrations. However, Golder noted
that these may be due to natural methane generation being emitted from estuarine soils. The
extent of the landfill gas migration beneath the southern half of the site has not been
adequately assessed.

Data provided in previous reports has not been used to characterise the site. Consequently, a data
quality review of these reports is not required.
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5 SITE INFORMATION

5.1 COOKS COVE PLANNING PROPOSAL
5.1.1 Site Description

Cooks Cove

Cooks Cove is located in the suburb of Arncliffe within the Bayside Council Local Government Area
(LGA). The site is located to the west of the Cooks River, approximately 10km south of the Sydney
Central Business District (CBD). The site enjoys adjacency to key trade-related infrastructure being
immediately west of Sydney Kingsford Smith International Airport and approx 6km west of Port
Botany.

Cooks Cove is strategically located within close proximity to a number of railway stations including
Banksia, Arncliffe, Wolli Creek and the International Airport Terminal, which vary in distance from
the site between 700m and 1.1km. The M5 Motorway, providing regional connectivity to the Sydney
Metropolitan area, runs in an east-west direction immediately to the south of the site. The M8 and
M6 Motorways are, and will be, constructed in tunnels approximately 60 metres beneath the adjoining
Bayside Council “Trust’ lands. The Sydney Gateway project, presently under construction to the
immediate north of Cooks Cove and Sydney Airport, will substantially improve future accessibility
to the St Peters interchange and the wider M4/M5 WestConnex network, via toll free connections, as
well as the Domestic Airport and Port Botany.

The Cooks Cove Development Zone is located to the north of the Southern and Western Suburbs
Ocean Outfall Sewer (SWSOOQS), and is generally bound by the Cooks River to the east and Marsh
Street to the north and west. The site is approximately 36.2ha and is owned and managed by a number
of landowners, both public and private. Surrounding development includes the Sydney Airport
International Terminal precinct, Mercure Sydney Airport, an area of low density dwellings presently
transitioning to medium-high density residential flat buildings, recreation and open space facilities
and road and airport related infrastructure.

Kogarah Golf Club

Kogarah Golf Club was established in 1928, with the Club occupying the land subject to the Planning
Proposal boundary since 1955. At this time, the Cooks River was reconfigured to its current alignment
to accommodate the expansion of Sydney Airport. The land presents a highly modified environment,
with relatively flat topography, gently moulded fairways and greens, separated by strips of vegetation
and man-made water bodies. The golf course clubhouse, car park and maintenance facilities are
located in the northern corner of the site, adjacent the Cooks River. Access is provided via Levey
Street. The members of Kogarah Golf Club will relocate from the site in May 2024 to new playing
facilities.

Arncliffe Motorway Operation Complex

The temporary construction compound for the WestConnex M8 and M6 Stage 1 Motorway tunnelling
works was originally established in June 2016. The temporary construction facility occupies
approximately 7.5ha and is expected to remain until 2025. At this time the facility will reduce to 1.5ha
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to accommodate the permanent Arncliffe Motorway Operations Complex, located in the western
corner of the site, adjacent Marsh Street. The complex will house ventilation and water treatment
plant and maintenance equipment for both the M6 and M8 sub-grade motorways.

RTA Frog Ponds

The site contains the existing RTA Frog Ponds, located in the south-west corner of the site, adjacent
Marsh Street and SWSOOS. The two fenced areas contain ponds, constructed by the RTA as part of
the M5 Motorway construction in 2002, as compensatory habitat for the Green and Golden Bell Frog.

Easements and Affectations

The Sydney Desalination Plant pipeline runs through the development zone, north-south adjacent the
Cooks River. The pipe has a diameter of 1.8m and sits within an easement of 6-9m in width. From
south to north the pipeline is constructed in a combination of trench and above ground with mounded
cover and then transitions to micro-tunnel and typical depth of circa 11m. The Moomba to Sydney
Pipeline, containing ethane gas, follows a similar general alignment north-south adjacent the Cooks
River. The pipe has a nominal 225mm diameter, within an easement generally 5m wide and with the
pipe located at a depth of 1.2m-2.3m..

5.2 SITE IDENTIFICATION

The site is referred to as the Cooks Cove Development Zone, Cooks Cove, NSW. The site was
previously referred to as the Northern Precinct and prior to that Areas A and B, but have been
consolidated as one portion of land in this report.

The site covers an area of approximately 36 Ha of which 15 ha is proposed to be developed with the
remainder utilised to accommaodate infrastructure and recreation facilities.

This report details the assessment of the site area covering approximately 26 ha of the site of which
does not include the current Westconnex M8 and M6 Stage 1 Motorway temporary compound (WTC)
or the parcel of land legally identified as Lots 14 DP213314 and Lot 31 DP1231486.

It is understood by CES that the area occupied by the WTC has been disturbed by recent site works
and no longer indicative of the prior ground conditions. It is understood that Westconnex has
committed to returning the site to a suitable condition for use as public open space at the completion
of their works. Lots 14 DP213314 and Lot 31 DP1231486 have been subject to its own Environmental
Site Assessment Report (CES Document Reference CES130608-BP-AT). The legal description of
the developable land is Part of Lot 1 Deposited Plan (DP) 329283, Part of Lot 1 DP 108492, Part of
Lot 14 DP 213314, and Lot 100 DP1231954. It is located within the Local Government Area (LGA)
of Bayside, Parish of St George, County of Cumberland.

A plan showing the site layout is presented in Figure 2.
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5.3 SITE ZONING AND LAND USE

The site is currently zoned a combination of Open Space, Trade and Technology and Special Use
land use under the State Environmental Planning Policy (Precincts—Eastern Harbour City) 2021. It
is proposed to rezone the site for SP2 Infrastructure, RE1 Public Recreation and SP4 Enterprise uses.

5.4 TOPOGRAPHY

A review of the Botany Bay 1:25000 Topographic map (9130-3-S) indicated that the site elevation
ranges from 0 to 10 m above Australian Height Datum (AHD). The site topography has been
significantly modified through the placement of fill material over the original swamp and delta. An
undulating surface has been created to form the golf course including several small lakes as shown
on Figure 2.

The site generally drains in an easterly direction towards the Cooks River, although localised flow
paths occur across the golf course, including an un-named intermittent stream draining the golf course
shown on the 1:25000 Topographic Map. In addition, the central portion of the golf course drains
internally towards a series of lakes.

5.5 GEOLOGY

A review of the Sydney 1:100 000 Geological Series map indicated that the site is underlain by silty
to peaty quartz sand, silt and clay. Ferruginous and humic cementation occurs in places with common
shell layers also reported. This material is most likely of alluvial origin, deposited as sub-aerial and
sub-aqueous components of the Cooks River delta. This deposit was reworked significantly last
century as part of river diversion and training works. These works would have involved significant
dredging operations.

An outcrop of Hawkesbury Sandstone is also shown in the location of the existing Kogarah Golf Club
House. A review of the Sydney 1: 100 000 Soil Landscape Sheet 9130 indicated that the site is
underlain by anthropogenic fill material. The southern portion of the site is underlain by sandy soils
which are believed to have been dredged from the Cooks River and deposited on the site to form the
KGC golf course.

5.6 HYDROGEOLOGY
5.6.1 Regional Hydrogeology

The groundwater at this site is expected to lie within a shallow unconfined aquifer, although localised
layers of low permeability (eg. clay, peat and layers of localised iron-cemented sand) may act as local
confining layers. Groundwater at the site is expected to flow in an easterly direction towards the
Cooks River.
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The Cooks River, Muddy Creek and the Spring Street Canal are tidal in the study area. It is expected
that saline or brackish intrusion occurs around the periphery of the site. Diurnal fluctuations in
groundwater levels in the peripheral areas are also expected to occur in response to tidal cycles.
5.6.2 Local Hydrogeology

CES (2001) undertook a search of the groundwater database at the DLWC (now Department of
Planning and Environment (DPE). A total of 66 registered groundwater wells were identified within
a 2 km radius of the centre of the Cooks Cove Development Zone site. Work summaries are presented
in the SAQP (2006), Appendix 1. Twenty five wells are registered for “General Use” with a further
seventeen registered for “Domestic Use”. Wells for general use were registered between 1950 and
1969 while wells for domestic use were registered between 1991 and 2000. It is proposed that general
and domestic wells refer to use by private persons for non-potable use. The different classes are
attributed to a change in well classification methods by the DLWC.

Three wells are registered for recreational or irrigation use. All of these wells are registered to local
sporting facilities, including the Kogarah Golf Club (installed in 1966). Twenty one of the wells are
registered for environmental monitoring or testing. Sixteen of these wells are registered in association
with the M5 East Motorway.

The only well registered in the site is GW027664 which is registered to Kogarah Golf Club for
irrigation purposes. It is located in the north western corner of the golf course and was drilled to a
depth of 6 m, which was equal to the depth of bedrock.

Inspection of DLWC work summaries reveals reported well yields of up to 3.0 L s, with most yields
of the order of 0.5 L s. The salinity of wells installed is reported as “good”. These data indicate that
the study area is surrounded and underlain by relatively permeable strata. Low (“good”) salinity of
water extracted from the wells indicates that saline or brackish intrusion is likely to be limited to
peripheral areas adjacent to the Cooks River and tidal reaches of tributaries thereof.

5.7 ACID SULFATE SOIL RISK

A review of the Botany Bay Acid Sulfate Soil Risk Map (2" Ed, 1997) produced by the DLWC
indicated that the site is located in an area of “...high probability of occurrence of acid sulfate soil
materials. The environment of deposition has been suitable for the formation of acid sulfate soil
materials. Acid sulfate soils materials are widespread or sporadic and may be buried by alluvium or
windblown sediments”. If present, acid sulfate soil is expected to be between 1 and 3 m below the
ground surface.

Although extensive filling has occurred across the site, the fill material is most likely to consist of
sediments dredged from the Cooks River. Therefore, this material, although technically fill, has the
potential to be acid sulfate in nature.
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6 SITE HISTORY
6.1 HISTORICAL AERIAL PHOTOGRAPHS

Historical aerial photographs from the Department of Land and Water Conservation were examined.
Aerial surveys have typically been conducted every 8-10 years with the earliest photographs being
taken in 1930. The following photographs were examined for this report: 1930; 1951; 1961; 1970;
1978; 1986 and 1999. In addition, the 1943 aerial photograph acquired by the Department of Main
Roads (DMR), now Roads and Marine Services (RMS), was also examined. Conversations with
lifelong members, present and former staff of the KGC assisted with the historical over view of the
site.

The findings of air photo investigations are as presented below:

1930 (DLWC)

Cooks River is more torturous than at present day and does not adjoin the north-eastern section of the
site as it does today. Muddy Creek and lower Cooks River are very thin and appear to be small
tributaries off the main river only. The Cooks River outlet to Botany Bay is further north than
presently located.

The site has been subdivided. The northern half of the area presently occupied by Kogarah Golf Club,
appears to be comprise paddocks (possibly market gardens). The house in the north eastern part of
the site presently utilised as the clubhouse has been built and may be surrounded by a few smaller
buildings and a number of large trees. The southern half of the present day golf course and the area
to the south has been subdivided and appears sandy with some scrubby vegetation.

The water main easement running across the Cooks River from the western to the eastern banks is
present. Although property to the north west of the southern half of the site adjoining the river appears
to comprise sand it does seem to have been landscaped. River bank is in the present day location.
Neighbouring areas to the west and northwest are predominantly paddocks although some industrial
buildings are present. Land south west of the southern portion of the site has been urbanised. East of
the southern portion of the site across the lower Cooks River and Muddy Creek, the land is comprised
of large subdivided blocks of dunes with some grass. White sand dunes occur on the north eastern
side of the Cooks River.

1943 (DMR)

The 1943 aerial photograph indicates that the Cooks River is still fairly torturous in comparison to
the aligned state of the present day. The golf club is present on the northern half of the site, with what
appears to be the present day club house in position. The northern portion is generally covered in
vegetation with some patches of sandy areas and some sealed sections around the clubhouse.

Market Gardens are present to the south of the southern half of the site, residential property to the
west, open space to the north and the Kingsford Smith International Airport to the east.
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1951 (DLWC)

The shape of Cooks River has been altered extensively with the lower parts of the river now bounding
the property. Muddy Creek has been considerably widened and canalised. Spring Street Canal has
been constructed, as has the present day channel opening of the Cooks River into Botany Bay.
Dredges and sand stockpiles in the photo indicate that these works were still in progress at the time.

The entire area of the present day Kogarah Golf Club appears to have reverted back to grass-and
scrub-covered sand dunes, with the southern half being sandier.

There is a continued build-up of industry in the neighbouring area to the northwest and airport
developments on the eastern side of the river are continuing.

1961 (DLWC)

The Cooks River has been reshaped and repositioned since the 1951 photograph. The north eastern
side of the property now bounds the river. In addition Muddy Creek has been significantly narrowed.

The northern half of the site is now occupied by the golf course and is close to the present day layout.
Numerous vehicles were noted around the golf club.

To the north of the site, land on the rivers edge has been landscaped and some small buildings erected.
Additional factories and houses have been built on properties to the northwest and numerous trucks
and smaller vehicles are visible around these buildings. Airport runways and aircraft hangars have
been completed on the eastern bank of the Cooks River and are in operation with numerous planes
visible in this area.

1970 (DLWC)

Additional alterations to the Cooks River have been performed since the 1961 photograph with the
river essentially as in its present day form. Further industrial development has occurred to the north
west of the site as well as superficial changes to other buildings in this area.

The construction of the airport overpass at the north eastern end of Marsh Street has commenced.
Numerous construction site sheds are visible in on the north eastern corner of the Kogarah Golf Club.
The golf course area is essentially the same as in the 1961 photograph although looking a little more
grassy and with the addition of numerous small ponds.

1978 (DLWC)

The Kogarah Golf Club has been further landscaped with areas having been built up and additional
ponds put in place. The western-most section of this area, previously occupied by market gardens is
now included as part of the golf course.
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To the north of the site demolition and construction of industrial buildings has occurred. The main
span of the Marsh Street airport overpass has been constructed. Remaining neighbouring property
appear essentially the same.

1986 (DLWC)
The site in general has not undergone many changes since the 1978 photograph.

To the north west of the site across Marsh Road, tennis courts have been built, as has the Airport
Hilton in the place of the demolition area noted in the last photo. In addition, superficial changes have
been made to other buildings in this area. A central section of the Marsh Street overpass to the airport
has been constructed.

1999 (DLWC)

On the Kogarah Golf Course a large maintenance shed has been constructed on the northern most
part of the property next to Marsh Street. From interviews with lifelong members, present and former
staff, CES understand that two USTs were installed and the maintenance shed was constructed in the
early 1990’s. In addition, a small building in the middle of the golf course was constructed at a similar
time.

On neighbouring properties to the north small-scale construction and demolition works have been
carried out. Houses on the corner of Marsh and West Botany Streets have been demolished. Directly
north of the site across the river, some construction works or redevelopment activities are being
carried out. The central section of the Marsh Street overpass to the airport has been completed.

1999- 2022 (Nearmap)

A review of the historical photographs produced on Nearmap (accessed 3 February2023) was
undertaken. The review indicated no significant change to the site or its surrounds between the dates
of 14 November 2009 and November 2022, with the exception of the construction of the Westconnex
M8 and M6 Stage 1 Motorway Temporary Compound during August 2016 to date. The remaining
data gap between the dates of 1999 and 2009 were unable to be addressed due to lack of photographic
evidence, however the site did not appear to have significantly changed during this period when
comparing the 1999 and 2009 aerial photographs.

6.2 SUMMARY

A summary of the aerial photographs indicates that the site was part of the Cooks River floodplain
prior to its reclamation and development. The golf course has been required to move over time in
concert with reclamation activities of former mangrove areas. Therefore, although the golf course has
been present in the area since circa 1930, it has not always been in its existing location.

The following potentially contaminating activities have been carried out on the site:
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= Introduction of contaminants in fill material. The most probable source of fill material is
dredged spoil from the Cooks River and its delta;

= Market gardening activities; and
= Chemical inputs associated with the golf course such as fertilisers and pesticides.

In addition, the site is located to the immediate north of a number of former municipal landfill sites.
These former landfills are located to the south of the site. It is understood that neither leachate nor
gas management systems were constructed on these landfills. Consequently, the potential exists for
either leachate or landfill gas to have migrated onto the site.
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7 SITE CONDITION AND SURROUNDING ENVIRONMENT

Descriptions of site and background information were previously presented in the Phase 1
Environmental Site Assessment (ESA) undertaken by CES (2001) on the entire former Cook Cove
Development Site. It is not intended to fully replicate this information herein. However, a summary
is provided below.

7.1 CURRENT OWNER, OCCUPIER AND OPERATIONS

The Site is currently on land owned by Kogarah Golf Club Limited (Lot 100/DP1231954 and Lot
31/DP1231486), with a section along Marsh Street on the western and southern boundary owned by
The Municipality of the Council of Bayside (Lot 1 DP108492 and 14 DP213314), and a section along
the southern western boundary (Lot 1 DP329283) owned by TfNSW/ Roads and Traffic Authority.
. The site is currently occupied by Kogarah Golf Club for a 15 hole golf course operation, with the
balance occupied for use as the temporary M6 and M8 construction compound and associated
permanent Motorway Operations Centre .

7.2 SITE DESCRIPTION

The following description of the site is based upon a site inspection and information provided in
previous reports.

Current access to the site is from Marsh Street via an underpass that crosses beneath the bridge that
traverses the Cooks River. A car park, Club House and maintenance shed are located at the north
eastern corner of the site. The remainder of the site consists of features typical of a golf course such
as greens, fairways, sand bunkers and surface water bodies.

Vegetation on the site generally appeared to be healthy during fieldwork. No odours indicative of
contamination or landfill gas were noted on the site (excluding during drilling and sampling within
the Club House car park).

With the exception of the car park and access roads, the majority of the site is unsealed and used for
a golf course. The areas encompassing the Club House and maintenance shed were sealed bitumen
pavements with brick paths leading to the Club House from the course. All bituminous surfaces were
in adequate conditions with no cracking or staining that was not associated with general everyday
activities.

7.3 TANKS AND ASSOCIATED SERVICES

Prior to commencement of the field programme it was understood that one Underground Storage
Tank (UST) was present in the north eastern corner of the site. During the investigations field
scientists were informed of the presence of further three USTs within the Club House car park (Figure
3a).

CES Document Reference: CES130608-BP-AR Page 40 of 100



One UST containing unleaded fuel and one UST containing diesel fuel, two bowsers and associated
pipes were located adjacent to the maintenance shed and used to fuel the various items of plant
operated by the course curators. A further UST was located within the centre of the Club House car
park but was not in use. However, it is not known if the tank has been decommissioned. A waste oil
UST was located between the course maintenance shed and the KGC entry. This tank is currently in
use. The location of the USTs is shown in Figure 3a.

7.4 SURROUNDING LAND-USE

Without gaining access, the properties immediately surrounding the site are as follows.

= North — Marsh Street forms the northern boundary of the site. To the north of Marsh Street
are the Mercure Hotel and St George Rowing Club;
= South — The M5 East and SWSOOS easements adjoin the southern boundary of the site;

= East- The Cooks River forms the eastern boundary of the site. To the east of the Cooks River
is the International Terminal of Kingsford Smith Airport; and

= West — Marsh Street also forms the western boundary of the site. Residential properties are
located on the western side of Marsh Street.

7.5 NSW EPA CONTAMINATED LAND RECORD

A search of the NSW EPA Contaminated Land Record was undertaken by CES for the Bayside
(formerly Rockdale City) Council Local Government Area. It indicated that there are no notices
relevant to the site on the Record.

7.6 INTEGRITY ASSESSMENT

Historical and site information was sourced from NSW Government departments with no known
interest in the site. CES have relied on the accuracy of the documentation provided and our experience
in historical document interpretation. Whilst there is a small margin for error in interpretation, CES
consider the information presented in this assessment to be accurate.
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8 CONCEPTUAL MODEL OF POTENTIAL CONTAMINATION

The conceptual model of potential contamination has been developed to provide an understanding of
the critical parameters required to understand the contamination status of the site. Its purpose is to
develop a hypothesis on the contamination of the site which can be tested through a programme of
soil, groundwater and landfill gas testing.

The model has been developed from a review of background information, historical documents and
a detailed site inspection. It includes potential sources of contamination and their associated
Contaminants of Potential Concern (CoPC), characteristics of the CoPC, site conditions and a
summary of the approach of the investigation.

8.1 POTENTIAL SOURCES OF CONTAMINATION AND ASSOCIATED COPC

A review of background information, historical documents and a detailed site inspection indicate that
the following potential sources of contamination are present at the site or its immediate surrounds.

8.1.1 Underground Storage Tanks

Four known USTs are located in the north eastern corner of the site within the Club House car park.
Three are currently in use, it is not known if the fourth has been appropriately decommissioned.

The CoPC includes metals and lead, TPH, BTEX and PAHS.

8.1.2 Use of Dredged Material as Fill

The southern portion of the site has been filled as part of the re-alignment of the Cooks River during
the 1950s. The fill material is believed to comprise spoil dredged from the River, its tributaries and
it’s delta in Botany Bay.

Given the historical industrial activities carried out on the Cooks River the CoPC include metals and
metalloids, TPH, BTEX, PAHs, OCPs, OPPs, PCBs and VOCs.

8.1.3 Market Gardens

There was a market garden in southern corner in the 1930s and 1940s. Aerials photographs indicated
it was removed by 1950s. This market garden may have included the addition of fertilisers and pest
control agents to the soil.

The CoPCs include metals and metalloids, nutrients, OCPs, OPPs and PAAHS.
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8.1.4 Reclaimed Land

The Cooks River has been extensively altered over the past century. River training works may have
utilised dredged sediments or imported fill material. Therefore, an investigation is required in order
to assess the type of material used in the reclamation.

The CoPC includes metals and metalloids, nutrients, TPH, BTEX, PAHSs, VOCs, phenols and ACMs.

8.1.5 Landfill Activities

Former municipal waste disposal landfills located to the south of the site are known not to have had
leachate and landfill gas management systems installed and there is the potential for landfill gas and
leachate to have migrated on the site. Although the site was not an official landfill, anecdotal evidence
from members of the KGC indicated that waste material had been exposed during on-site excavations.

The CoPC includes metals and metalloids, nutrients, TPH, BTEX, PAHs, OCPs, OPPs, PAAHS,
VOCs, phenols, ACMs and landfill gas.

8.1.6 Golf Course Activities

The sites historical and current use as a golf course may have resulted in the application of fertilisers
and pest control agents. In addition past development activities on the golf course including the
importation of fill for landscaping and the construction and maintenance of tracks and the
construction of out buildings and renovation of the clubhouse has the potential for placement of fill
material containing building demolition materials, including asbestos containing materials.

The CoPCs include metals and metalloids, nutrients, ashestos, OCPs and OPPs.

8.1.7 Presence of Unlined Landfills on Adjacent Blocks

The presence of an unlined landfill on the lands offsite to the south of the site indicate that leachate-
impacted groundwater or landfill gas has the potential to migrate onto the site.

The CoPC include metals and metalloids, nutrients (including ammonia), TPH, BTEX, PAHs, OCPs,
OPPs, PAAHSs, VOCs, phenols and landfill gas (including methane).

8.1.8 Summary of Chemicals of Potential Concern

Based on the above, the following CoPC have been identified for the entire site:

= Metals and metalloids;
= Nutrients, including ammonia, nitrate, nitrite, total Kjeldahl nitrogen and total phosphorus;
= Total Petroleum Hydrocarbons (TPH), monocyclic aromatic hydrocarbons (BTEX);

= Polycyclic Aromatic Hydrocarbons (PAHS);
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= QOrganochlorine Pesticides (OCPs);

= QOrganophosphate Pesticides (OPPs);

= Polychlorinated Biphenyls (PCBs);

= Volatile Organic Compounds (VOCs);

= Phenols;

= Phenoxyacetic Acid Herbicides (PAAHS);

= Asbestos Containing Materials (ACMs); and
= Landfill Gas.

As the land-use of the site has not significantly changed since the 2008 environmental investigations,
there are no additional CoPC at the site. It is anticipated that the contamination around the UST’s has
not migrated.

8.2 CHARACTERISTICS OF CHEMICALS OF POTENTIAL CONCERN
8.2.1 Metals and Metalloids

The metals and metalloids analytical suite generally consists of arsenic, cadmium, chromium, copper,
lead, nickel, zinc and mercury. They all tend to bind strongly to soil particles and will dissolve in
water. Both mercury and zinc accumulate in animal tissue while the others will not. The mobility of
all metals increases with increasing acidity.

Additional considerations include testing for the presence for hexavalent chromium and methyl
mercury where land use indicates that this is prudent. These two forms of the metals have a much
greater toxicity than that analysed for in a standard metals and metalloids analysis.

8.2.2 Nutrients

Nitrogen and phosphorus species are the main nutrients of concern, with ammonia (a nitrogen
compound) the most likely to be present as a result of the former landscaping and filling activities
both on the site and on adjacent sites.

The concentrations of the nitrogen species will vary depending on site conditions, especially the
oxidative environment. For example, ammonia is a main indicator of landfill leachate which is a low
oxygen or reducing environment. Nitrate is highly mobile in water and will rarely adsorb to particular
matter.

Phosphorus is readily adsorbed to soil particles and as such is often not detected in groundwater.
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8.2.3 Total Petroleum Hydrocarbons (TPHs) and BTEX Compounds

TPH and BTEX compounds are mostly associated with petroleum products. TPHs are divided into
the Ce-Cg, C10-C14, C15-C2s and Cao-C3s fractions based upon the number of carbon atoms within the
compound. The Cs-Co fraction is considered to be the volatile fraction, with volatility decreasing and
density increasing with increasing number of carbon atoms. The BTEX compounds and TPH are less
dense than water and will be present within the upper component of the aquifer.

The BTEX compounds are volatile and less dense than water and as such will behave in a similar
fashion to the TPH Ce-Co fraction.

8.2.4 Polycyclic Aromatic Hydrocarbons (PAHSs)

PAHSs are essentially a by-product of incomplete combustion, either by natural or anthropogenic
sources. Common sources are coal, soot, charcoal and bitumen. The PAH analytical suite consists of
the 16 USEPA priority PAHs which are listed in order of decreasing volatility, with naphthalene
being the most volatile. There are hundreds of PAHSs in existence.

PAHSs are very stable and persistent in the environment as well as being carcinogenic. Most PAHs
adsorb strongly to soil particles, although some are capable of migrating into groundwater. They do
not dissolve easily in water and are most likely to be associated with particulate matter.

8.2.5 Organochlorine Pesticides (OCPs) and Organophosphate Pesticides (OPPs)

OCPs are chlorine-based pesticides which are now generally banned from use in most parts of the
world due to their environmental impact and bioaccumulative potential within fatty tissue. Only
minor concentrations of OCPs would be expected to be detected in groundwater as they do not
dissolve easily.

The OPPs are phosphate-based pesticides used widely in agricultural activities. They tend to dissolve
easily in water and are degraded rapidly in the environment into harmless breakdown products. They
do not tend to accumulate within animal or plant foods.

8.2.6 Polychlorinated Biphenyls (PCBs)

PCBs are chlorine-based, manmade compounds which are chemically stable, unreactive and have
high electrical resistivity. They are commonly used in capacitors and transformers, hydraulic fluids,
adhesives, plasticizers, heat transfer fluids, wax extenders, lubricants, cutting oils and flame
retardants.

PCBs are fat soluble and bio-accumulate in the fatty tissue of aquatic and terrestrial organisms and
are biomagnified through the food chain. PCBs are transported through water and soil and
occasionally through the air when waste materials containing PCBs are burned.
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8.2.7 Volatile Organic Compounds (VOCs)

VOC:s is the general term provided to a suite of organic compounds that are volatile in nature and
frequently toxic. They include products used as solvents and fumigants. Many VOCs have a density
greater than 1 and thus are termed Dense Non-Aqueous Phase Liquids (DNAPLS). Due to their greater
density they are expected to accumulate at the bottom of the aquifer or in areas of lower permeability.
Thus it becomes important to understand the location and extent of layers of differential permeability
(eg. peat and clay) across the site.

VOCs may be degraded under certain conditions, therefore, if present, breakdown products of the
original contaminants may also be present.

VVOCs are generally not adsorbed onto the soil matrix so it is unlikely that they will be present within
soil samples.

8.2.8 Phenoxyacetic Acid Herbicides

The Phenoxyacetic Acid Herbicide (PAAHS) group is mostly used in agriculture and horticulture for
their selective action against broad-leaved weeds. It includes herbicides such as 2,4-D, Dicamba and
MCPA.

They will degrade in soil through microbial action and will adsorb to soils with higher organic
content. Residence time in soils is generally short-lived and in the order of weeks to months. Leaching
into groundwater may occur in coarse sandy environments although the residence time is generally
similar to that of soils.

8.2.9 Phenols

Phenols are produced during a number of industrial processes (eg coke processing, wood and
iron/steel industry), in cigarette smoke and in smoked food products. Phenols have an objectionable
smell and taste so human exposure is often limited by these early warning symptoms.

Phenols are highly mobile in soil and are not likely to persist in the environment or bio-accumulate.

8.2.10 Asbestos Containing Materials (ACMs)

ACMs are man-made materials that contain asbestos. They include fibrous cement sheeting, fire
retardants and lagging of piping and other structures.

Degradation of ACMs may result in the release of microscopic asbestos fibres which can be harmful
to human health and potentially result in lung diseases. Asbestos can be present either as fibres within
soil or in pieces of ACM.
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8.3 SITE CONDITIONS

Based on a site inspection, preliminary site works and knowledge of regional geology and
hydrogeology, the following is understood about the site conditions likely to be encountered:

= Dredged material has the potential to cover the majority of the site;

= Results of previous investigations suggest that the dredged material comprises sand and silt
and includes shell material; and

= Groundwater is likely to be encountered at less than 3 m below ground level.

The site conditions described above indicate that any contamination on the site could easily migrate
both vertically downwards and horizontally. It is possible that peat layers may be present in
underlying natural soils, which would impede contaminant migration. The presence of surface water
receptors along the eastern boundary indicates that horizontal migration of contamination would be
likely to cause off-site impacts.

8.4 APPROACH OF INVESTIGATION

The investigation outlined in the SAQP is designed to broadly characterise soil and groundwater
conditions of the site, provide a preliminary characterisation of the fill (dredged) material at the
southern portion to delineate the lateral and vertical extent of impacted soil and groundwater across
the site, if any, as a result of past site activities, as well as providing an assessment of whether landfill
gas and/or leachate is migrating onto the site from landfills located offsite to the south.
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9 SAMPLING, ANALYSIS AND QUALITY PLAN

Detailed Sampling, Analysis and Quality Plans (SAQPs) were prepared for the investigations reported
herein (CES, 2006). The SAQPs are provided in Appendix 1 and the scope of works undertaken is
summarised in Section 2 above. The sampling and monitoring activities of the site were undertaken
as two separate programmes, Area A and Area B.

Area A

Soil sampling and the installation of the monitoring wells for Area A were undertaken from the 5 to
21 May 2008, and groundwater sampling was carried out on the 29 and 30 May 2008. Sub-surface
landfill gas monitoring for Area A was conducted on 10 June 2008 with sub-surface landfill gas
analysis for VOCs undertaken on 17 June 2008.

Area B

Soil sampling and the installation of the monitoring wells in Area B were undertaken on the 28 May
to 2 June 2008, and groundwater sampling was carried out on the 17 and 18 June 2008. Sub-surface
landfill gas monitoring in Area B was conducted on 10 June 2008.

Fieldwork was undertaken by experienced CES personnel in accordance with documented Quality
Work Procedures (QWPS).

The investigation of Area A followed the SAQP with the following exceptions:

= PID screening of soil samples could only be undertaken at a limited number of locations due
to the small volume of sample recovered,

= Inaddition to the programmed sample locations, fourteen additional boreholes were drilled in
the vicinity Underground Storage Tanks (UST) in the Club House car park which were
brought to field scientist attention once field operations had commenced, four of which were
converted into groundwater monitoring wells;

= Due to piping associated with the USTs, underground electrical and water services
surrounding the maintenance shed, boreholes in the vicinity of the USTs were extended to
1.2mBGL using vacuum excavation techniques with samples collected from a hand auger.
ABH2107, located within the refuelling section of the maintenance shed, was bored using a
hand auger and was unable to be extended to below the USTs using a drill rig due to access
restrictions;

= Due to insufficient groundwater recovery from monitoring well ABH2100, laboratory
analysis was only undertaken for determination of TPH Ce-Cg and BTEX;

= Groundwater monitoring wells encompassing the USTs (ABH2105, ABH202 and ABH210)
were analysed for lead, TPH and BTEX rather than the entire analytical suite;
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= Due to insufficient groundwater recovery from monitoring well ABH2110, field
measurements were unable to be taken; and

= ABH292 was unable to reach natural soil due to drill rig refusal on sandstone fill at
1.90mBGL.

The investigation of Area B followed the SAQP with the following exceptions:

= The SAQP required that existing groundwater wells be sampled. However, the only existing
groundwater well able to be located was BBH304;

= BBH402 and BBH405 were unable to reach natural soil due to drill rig or hand auger refusal
on sandstone fill at 2.6 mBGL and 0.5 mBGL respectively;

= |In comments on the draft SAQP, the auditor noted that it appears that an additional
groundwater well is required on the eastern boundary in the north-eastern corner of the site.
CES note that sampling of BBH304 was considered sufficient to assess groundwater at the
eastern boundary. It is noted however that as part of the ESA on Area A, a groundwater well
was located in the south-western corner of Area A and this data, while not reported here
within, may be reviewed if required; and

= The SAQP included eighteen borehole sampling locations along the southern boundary
adjacent to the SWSOOS, of which three were converted into groundwater monitoring wells
and four were converted into subsurface gas monitoring wells. As a result of a subsequent
boundary adjustment by the client post field investigations, this area is no longer part of the
site. Locations no longer part of the site are BBH416, BBH424, BBH437, BBH444, BBH449,
BBH454, BBH459, BMW403, BLG401, BLG402 and BLG403. Soil samples from boreholes
outside the updated boundary will be excluded from this report, however, groundwater well
BMW403, and ground gas wells BLG401, BLG402 and BLG403 will be retained as the
information from sampling of groundwater and gas is relevant to the revised subject site.

9.1 SOIL SAMPLING PROGRAMME

Fieldwork comprised drilling 182 soil boreholes, of which fifteen were converted to groundwater
wells and ten converted to sub-surface gas monitoring wells across the site (Figure 2 and 3a). Soil
sampling boreholes were drilled with a Mac 2000 direct-push drilling rig supplied and operated by
Macquarie Drilling, using a push tube. Bores into which groundwater wells and sub-surface landfill
gas wells were installed were drilled using an Intertech 1350 drilling rig utilising 125 mm diameter
solid flight and 150 mm hollow flight augers.

Soil sampling and logging were carried out by Mr Luke Jenkins and Ms Kelly Weir, experienced
Environmental Scientists, who also supervised installation of the groundwater and landfill gas
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monitoring wells. Mr Jenkins or Ms Weir logged the encountered sub-surface lithology and
nominated the samples for laboratory chemical analysis. Mr Jenkins carried out the groundwater
sampling and gas sampling was carried out by Mr Alex Greenwell under the supervision of Mr
Jenkins.

A summary of borehole purpose, depths and screen details is provided in Table 1. Borehole locations
are shown on Figure 2 and 3a and borehole logs are provided in Appendix 5.

9.1.1 Sampling numbers, pattern and location

In accordance with the SAQPs sampling locations were arranged on a triangular grid pattern on
centres of approximately 45 metres (Figure 2). The site area is approximately 36 hectares. A total
of 182 boreholes were drilled, which equates with a probability of 95% that a circular hotspot of
approximately 53 m diameter could be identified during the sampling programme (NSW EPA 1995,
Procedure F).

In addition to the programmed sample locations, fourteen additional boreholes were drilled in the
vicinity of USTs uncovered in the car park of the Club House during field investigations.

A summary of samples collected, is provided in Table 2.

9.1.2 Sampling Depths

The majority of boreholes were extended to at least 0.5m metre into natural soil, as this depth was
expected to be the lower limit of the inferred vertical migration zone of contaminants associated with
fill material, or drill rig refusal.

Encompassing the USTs in the north eastern corner, five boreholes were extended below the USTs
to 4.0mBGL or greater. Three of which were converted to groundwater wells.

The final depth and screened interval of groundwater and subsurface gas monitoring wells was
determined by the depth to groundwater. Groundwater wells were extended to 1m below Standing
Water Level (SWL) and were screened to 0.5m above SWL. While subsurface gas wells were
extended to or just below the SWL and screened to within 0.3mBGL.

In accordance with Schedule B2 Site Characterisation (NEPM, 2013), samples were collected from
the near surface between 0-150 mm unless there was evidence of a thin superficial layer of impacted
material. At greater depths, samples were collected at 0.5-1.0 m intervals or at changes in fill or soil
type and so that soil is also collected at depths where the presence of contamination is indicated (eg.
based on odour indicating contamination, colour, substances, liquids etc).
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9.1.3 Sampling Methodology

Representative samples were collected in general accordance with the SAQPs. Samples were
collected by hand directly from the push tubes, solid flight auger or hand auger, placed into laboratory
supplied wide-mouth glass sample jars from recently opened polyethylene direct push liners wearing
a fresh pair of disposable latex gloves for each sample. Sample collection, handling and preservation
were undertaken in accordance with documented CES procedures by appropriately trained personnel.
When collecting duplicate samples, samples were not homogenised, rather they were placed directly
into sample jars to maintain the concentration of volatile compounds.

Sampling procedures for soil are summarised below:

1. Label sample containers with a unique sample identification, project details, date and initials
of sampling personnel,

2. Collect samples in pre-washed glass jars with Teflon™ lined screw lids in accordance with
USEPA methods SW846;

Ensure minimal head space within the sample jar and seal jar with lid;
Complete Chain-of-Custody (COC) form;
Place samples in coolers containing ice;

Seal coolers with custody seal at the conclusion of sampling; and

N o o b~ w

Transport samples to the analytical laboratory under CES COC.

Samples collected from the vicinity of the USTs were generally taken directly from push tube sample
liners. However, samples collected from below 3.0 mBGL encompassing the USTs were taken
directly from solid flight augers due to no sample recovery within the push tube sample liner as the
material was too soft and wet. Location ABH2107 (within the maintenance shed) was extended to
only 1.6mBGL due to access restrictions, with samples taken directly from a decontaminated hand
auger.

Where there was sufficient sample volume, part of the sample was placed in a re-sealable
polyethylene bag for measurement of volatile soil gases using the closed headspace Photolonisation
Detector (PID) method. The PID is a non-specific detector, as such, the instrument provides a
measure of concentrations of total ionisable compounds reported as equivalents of a calibration span
gas. Therefore, the data are used to compare Volatile Organic Compounds (VOC) concentrations
between samples without an understanding of the specific compounds present.

VOC concentrations detected by PIDs are dependent on a number of factors including:

= The concentration and type of VOCs present in soil samples;
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Soil texture and compaction largely influence the potential for VOCs to be released from
samples;

Time since sample collection; and

Temperature strongly affects the level of volatilisation of VOCs from soil and fill samples. In
fact, temperature changes may result in differences of up to one order of magnitude in levels
of VOCs detected using PIDs. Consequently, field screening for VOCs should be undertaken
at the same time for all samples in order to produce representative results.

The procedure for soil screening using a PID is summarised as follows:

1.

9.14

A corresponding sample to that selected for possible laboratory analysis was placed into a
“snap-lock” or re-sealable plastic bag until half filled, then sealed. As recommended, samples
were stored on ice and returned to base.

Upon returning to base, samples were left to equilibrate to ambient room temperature with
occasional agitation to maximise the release of Volatile Organic Compounds (VOC) into the
headspace. All samples were screened at the same time.

The PID instrument was calibrated to ambient air and a span gas comprising 97.5 ppm + 10
Isobutylene.

Background VOC concentrations in ambient air were measured prior to each reading in order
to account for sensor drift. Concentrations were recorded on field data sheets along with date,
location details, depth and method (HS for headspace method).

The point of the PID or a knife was used to punch a small hole in the top of the plastic bag.
The tip of the PID was pushed into the hole in the bag. the readout monitored and the
maximum and minimum concentration during the measurement period were noted.

The concentrations were noted in field data sheets.

The process outlined above was repeated for each sample (i.e., background reading followed
by sample reading).

A calibration check was undertaken after every 20 samples and at the completion of field
screening. If results of the calibration check varied by more than 10 % from the known
concentration of the span gas, the instrument was recalibrated. Calibration checks and
recalibrations were recorded on field data sheets.

Samples with high concentrations of VOCs in headspace gases were included for TPH testing
at the laboratory.

Decontamination Procedures

With the exception of samples collected from the hand auger at BBH405, each soil sample was
collected directly into the sample jar by hand from the disposable push-tube liner. The method used
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minimises sample disturbance and no decontamination of sampling equipment is required. The hand
auger was decontaminated only used at one location and thus decontamination between sampling
locations was not required.

In cases where remaining samples were obtained using augers, the hand auger and auger flights were
washed between sampling locations with Decon90 and hire pressure washers. A rinsate water sample
was collected from the hand auger.

9.1.5 Sample Containers, Method of Sample Storage and Handling

The soil sample jars were glass with Teflon™-lined lids and were supplied by the primary laboratory.
The jars were completely filled with soil, labelled with unique sample identification, project details,
date and initials of sampling personnel.

The soil jars, once filled with sample and sealed, were immediately placed in an esky / cool box in
which ice had been added. At the end of the day the samples were transported, in the cool box, to the
CES office where they were kept on ice until delivered to the laboratory in a cool box to which ice
had been added.

Sample holding times, container and preservation requirements in accordance with NEPM (2013) are
shown on Table 3.

9.1.6 Documentation
While on site, the supervising scientist noted:

= Time on site;

= Weather;

= Sample details;

= Relevant calibration details for field equipment; and

= Work progress.

All samples were classified in the field based on soil/fill characteristics. Obvious signs of
contamination such as discolouration and/or odour were noted during the field work.

All samples, including QC samples, were transported to the laboratory under Chain-of-Custody
(COC) procedures and maintained in an esky/cool box containing ice. The following information

was recorded on a COC form:

= Site identification;
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» The sampler;

= Nature of the sample;

= Collection date;

= Analyses to be performed; and

= Sample preservation method.

9.1.7 Sample Logging

A qualified environmental scientist completed soil borehole logs during drilling operations. The logs
recorded the following data:

=  Sample number and depth;

= Soil classification, colour, consistency or density, moisture content and obvious indications
of contamination;

= Depth of drilling;

= Reason for terminating drilling (eg refusal, programme depth, etc);
= Method of drilling;

= The depth of first encountered free water; and

= If appropriate, well construction details.

9.2 GROUNDWATER SAMPLING PROGRAMME

Fieldwork comprised drilling fifteen groundwater wells across the site in order to ensure adequate
site coverage. The location of the groundwater monitoring wells is provided in Figure 2 and 2a.

9.2.1 Well Construction

In accordance with the SAQPs, groundwater wells were constructed using factory-decontaminated,
40 mm internal diameter Schedule 40 PVC Geoprobe® slotted pre-packed screen sections, 1 mm sand
pack, bentonite seal, steel monument set in concrete block at the surface. The use of pre-packed wells
allowed gravel packs to be reliably installed around screens in the potentially collapsing formations.

The final depth and screened interval of groundwater monitoring wells was determined by the depth
to groundwater. Groundwater wells were extended to 1m below Standing Water Level (SWL) and
were screened to 0.5m above SWL. The depth of each well and screened interval is shown on
Borehole Logs in Appendix 5.

A layer of granular bentonite was placed on top of the gravel pack and hydrated with potable water
to provide a seal. This seal extended to generally 0.15mBGL with concrete overlying the bentonite.
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The wells were completed with a lockable cap, and flush mounted steel gatic cover installed in a
concrete pad.

9.2.2 Locations and Number of Sampling Points

The groundwater well installation details are shown on the borehole logs in Appendix 5. A
groundwater sample was collected from each well with all samples submitted for laboratory analysis.
In addition, a previously installed well was located and sampled (BBH304). The locations of the
sampled groundwater wells are shown on Figure 2 and 2a.

An additional sampling event was conducted in February 2017 in accordance with the Auditor request
to assess the current status of the groundwater. CES surveyed the existing groundwater monitoring
wells across Area A and Area B and identified nine accessible groundwater monitoring wells, eight
of which were operational.

9.2.3 Sampling Methodology

The wells were developed on 21 May 2008 and again on 12 June 2008 using Waterra D25 foot valves
fitted to new, dedicated polyethylene tubing. The wells sampled during the 2017 sampling event were
developed on 16 February 2017 using Waterra D25 foot valves fitted to new, dedicated polyethylene
tubing.

The groundwater wells located in the northern portion of the site were sampled on 29 and 30 May
2008, and the wells of the southern portion of the site were sampled on 17 and 18 June 2008 using a
peristaltic pump. The wells sampled during the 2017 sampling event were sampled on the 17 February
2017 using a portable micropurge pump and controller. Both sampling methods used flow control
operated in a manner that minimised drawdown in accordance with micropurging procedures. A
calibrated water-quality meter was used to measure pH, redox potential (Eh), electrical conductivity,
dissolved oxygen and temperature during purging of each event. Samples were collected once values
of field parameters had stabilised. The sampling techniques adopted minimise the potential for
volatile losses during sampling.

Water samples were collected from the pump tubing directly into the appropriate sampling bottles.
The calibration record for the water quality meter is provided in Appendix 4.

Field data sheets are included in Appendix 4.

9.2.4 Decontamination Procedures

Wells were purged and sampled with new dedicated tubing, therefore, decontamination of
groundwater sampling equipment was not required.
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9.2.5 Method of Sample Storage and Handling

All sample containers were labelled with the sample number, project number, date sampled and
initials of sampler. This information was also recorded on the Chain-of-Custody (COC) form.

Once containers were filled, the caps were checked to ensure that they were secure (and that there
were no air bubbles/head space) then placed within an esky / cool box in which a cooling medium
has been added to keep the samples below a temperature of approximately 4°C. At the end of the day,
the cool box was transported to the primary laboratory (ALS).

Sample holding times, container and preservation requirements in accordance with NEPM (2013) are
shown in Table 4.

9.2.6 Documentation

While on site, the supervising engineer/scientist filled out a copy of CES ‘Groundwater Sampling
Field Data Sheet’, which documents:

= Time of sample collection;

= Unique sample identification number;

= Sample location and depth;

= Static Water Level;

= Water quality screening results (DO, Temperature, Redox potential, pH and conductivity);
= Presence or absence of odour (nature and intensity);

= Colour of the water;

= Presence or absence of sediment in the well; and

= Well condition and purging volumes.

All samples, including QC samples, were transported to the laboratories under Chain-of Custody
procedures and maintained in an ice-filled cooler. The COCs detailed the following information and
a copy is attached to the laboratory reports (Appendix 3):

= Site identification;
» The sampler;
= Nature of the sample;

= Collection time and date; and

» Analyses to be performed.
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9.3 SUB-SURFACE GAS MONITORING

Ten sub-surface gas monitoring wells were installed at the site to assess whether landfill gas may be
migrating onto the site. The locations of the sub-surface gas monitoring wells are provided in Figure
2.

9.3.1 Well Construction

Gas monitoring wells were installed in accordance with the SAQPs utilising solid and hollow flight
augers and were constructed of class 18 factory washed 50 mm uPVC pipe. Wells were installed to
allow monitoring of soil-vapour quality in the vadose zone. Machine-slotted screen was installed
from below 0.3 m below ground surface in each gas well. Typically 1-2 mm diameter gravel was
used to backfill the borehole annulus to approximately 0.2 m above the ground surface. A layer of
bentonite chips was placed on top of the gravel and hydrated with potable water to provide a seal.
The wells were completed with a lockable, gas-tight cap with snap-lock monitoring port, and flush
mounted steel gatic cover installed in a concrete pad.

9.3.2 Locations and Number of Sampling Points

Gas monitoring wells were installed in ten of the boreholes drilled along the southern boundary of
the investigation area previously identified as Area A (ALG201 — ALG206) and the southern
boundary of the site (BLG401 — BLG404). The gas well installation details are shown on the borehole
logs in Appendix 3. The well locations are shown on Figure 2.

9.3.3 Sampling Methodology
9.3.3.1 Gas pressure, flow and landfill gas concentrations

Gas wells were sealed with gas-tight caps after installation and left for at least seven days to allow
concentrations in the well to equilibrate with the formation. Sub-surface gas monitoring was
conducted on 10 June 2008. Monitoring was undertaken in accordance with procedures developed
by CES based on techniques for soil-gas studies and landfill surface gas surveys. The procedure for
monitoring landfill gas wells involves the following stages:

= |nitial measurements and observations;
= Purge well by the application of a vacuum (if required); and
= (Gas measurements in the well.

The following initial measurements and observations were made upon arrival at each gas well:

1. The concentrations of combustible gases in the ambient air in the vicinity of the well were
measured using a calibrated landfill gas analyser. Any detections of methane were recorded,;

2. The well was inspected;
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3. The air volume in the gas monitoring well was estimated:;

4. The formation pressure (gas pressure in well before venting) was measured using a series of
pressure gauges connected to the gas-tight well cap using the snap-lock fitting;

5. The initial concentrations in the well were measured with a calibrated GA45 Landfill Gas
Analyser. The instrument was calibrated using methane (0%, 2.5% and 50%), oxygen (0%
and 17%) and carbon dioxide (10%) in accordance with manufacturers instructions by CES
personnel;

6. The gas was vented from the well. The response of the well to venting was noted (eg, no
response; brief initial pulse (typically 1-2 s), long pulse (>5 s) or continuous gas emission);

7. The flow rate of gas exiting the well was measured with a flow rate meter (where required);
and

8. When the flow rate was observed to be continuous, flow rates and methane concentrations
were measured at regular intervals.

The procedure for purging gas wells is summarised as follows:

1. Generate a vacuum in a pressure vessel fitted with a compressor motor;
Open the vacuum to the well while noting the initial vacuum applied;

3. Measure recovery time, defined as the time required for the well to return to atmospheric
pressure after vacuum has been applied;
Measure gas concentrations in the well upon return to atmospheric pressure; and

5. Repeat purging and measurement cycle until concentrations stabilise to within +/-10% or three
well volumes have been purged.

It should be noted that recovery times of greater than 10 minutes are considered to be suspect, as the
effect of sample train leakages is increased with long recovery times. If recovery times of greater than
10 minutes occur, it is concluded that the formation has a low permeability to gas, the final vacuum
is recorded and no further action taken.

9.3.3.2 Sampling for VOC analysis

One gas well (BLG402) was sampled for the analysis of Volatile Organic Compounds (VOC).
Subsurface gas samples analysed for VOCs were collected directly via the monitoring port into a
Tedlar bag contained in an airtight compartment, which had been evacuated to generate negative
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pressure. The sample tubing connecting the gas wells to the bag inlet valve was purged with gas from
the wellbeing sampled prior to carrying out the sampling.

9.4 ANALYTICAL PROGRAMME
94.1 Soil

The analytes selected for soil testing were determined based on the results of preliminary
investigation (CES, 2006b) and comprised:

= Metals and metalloids (arsenic, cadmium, chromium, copper, nickel, lead, mercury and zinc);
= Total Petroleum Hydrocarbons (TPH);

= Monocyclic Aromatic Hydrocarbons of Benzene, Toluene, Ethylbenzene and total Xylenes
(BTEX);
= Polycyclic Aromatic Hydrocarbons (PAHS);

= Volatile Organic Compounds (VOCs);

= Organochlorine Pesticides (OCPs);

= Organophosphate Pesticides (OPPs);

= Polychlorinated Biphenyls (PCBs);

= Phenoxyacetic Acid Herbicides (PAAHS);

= Nutrients, including ammonia, nitrate, nitrite, total kjeldahl nitrogen and total phosphorus;
= Phenols;

= Potential Asbestos Containing Materials (ACMs), as required;

= SPOCAS; and
= Salinity indicators such as pH, electrical conductivity, salinity, resistivity, texture, soluble
sulfate and chloride

Soil samples were collected for analysis to provide coverage across the site and across a range of
depths across the site. Samples were targeted for analysis of specific analytes where indications of
contamination were present (e.g. samples with a hydrocarbon odour were submitted for analysis of
THP/BTEX and samples which contained ash were submitted for analysis of PAH). Samples to be
analysed for OCP, OPP, PCB and PAAH were selected for analysis from surface soils as this depth
was considered to be most likely to be impacted by herbicides and pesticides. Samples targeted for
analysis of asbestos were targeted in the depths of 0-0.5 m.
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9.4.2 Groundwater
9.4.2.1 Field Parameters

Standard field measurements were taken during purging, to ascertain when equilibrium was reached,
prior to the collection of groundwater samples. Field measurements included:

= Dissolved oxygen;

= Electrical conductivity;
=  Temperature;

= Redox potential; and

= pH.

Field measurements were taken using a calibrated water-quality meter. Calibration was checked by
measuring known standard solutions at the end of each day.

9.4.2.2 Laboratory Testing

The analytes selected for testing were determined based on the results of the CES (2005) investigation
and in general accordance with the SAQPs. Due to insufficient groundwater recovery from
monitoring well ABH2100, laboratory analysis was only undertaken for determination of TPH Cs-Cg
and BTEX. Groundwater monitoring wells encompassing the USTs (ABH2105, ABH202 and
ABH210) were analysed for lead, TPH and BTEX rather than the entire analytical suite. Due to
insufficient groundwater recovery from monitoring well ABH2110, field measurements were unable
to be taken. With exceptions mentioned, CES analysed all groundwater samples for:

= Dissolved metals and metalloids (arsenic, cadmium, chromium, copper, nickel, lead, zinc and
mercury);

= Total Petroleum Hydrocarbon (TPH);

= Monocyclic Aromatic Hydrocarbons of Benzene, Toluene, Ethylbenzene and total Xylenes
(BTEX);
= Polycyclic Aromatic Hydrocarbons (PAHS);

= QOrganochlorine Pesticides (OCPs) ;
= QOrganophosphate Pesticides (OPPs);
= VOCs;

= PAAHS;

= Polychlorinated Biphenyls (PCBs);
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= Phenols (AMW?203 only);

= Major anions (chloride, sulfate and alkalinity) and cations (sodium, potassium, calcium and
magnesium);

= Salinity indicators such as salinity, total dissolved solids, alkalinity, sulfate and chloride; and

= Nutrients, including ammonia, nitrate, nitrite, total Kjeldahl nitrogen and total phosphorus.

Despite the potential for landfill gas to be present at the site, analysis for dissolved methane was not
considered necessary. Methane has a high Henry’s Constant of 30, which indicates that it has a strong
preference for the gaseous phase. Further, the gas monitoring programme provided sufficient
assessment as to whether landfill gas is present in the sub-surface.

9.4.3 Landfill Gas

In accordance with the SAQPs, CES monitored sub-surface gas wells for:

= Methane, carbon dioxide and oxygen concentrations;
= Formation pressures; and

= Flow rates.

Methane, carbon dioxide and oxygen concentrations were measured using a Landfill Gas Analyser
(LGA).

9.5 ANALYTICAL METHODS
951 Sail

Soil samples were analysed in accordance with ANZECC (1996) Guidelines for the Laboratory
Analysis of Contaminated Soils using USEPA and APHA approved analytical methods as
summarised in Table 6. The laboratory Practical Quantitation Limits (PQLS) were also summarised
in Table 6.

9.5.2 Groundwater

The water samples were analysed using analytical methods based on USEPA and APHA methods as
summarised in Table 7. The corresponding laboratory PQLs were also provided in the Table 7. Itis
noted that the PQLs for anthracene and benzo(a)pyrene slightly exceed the assessment criteria for
these compounds.
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10 SITE ASSESSMENT CRITERIA

Site Assessment Criteria (SAC) are presented below. Evaluation against the contaminated site
assessment criteria is used to identify levels of contamination that may pose health risks to future
users of the site. It is understood that the site will be re-developed for commercial/industrial land use.

10.1 SOIL CONTAMINATION

When determining the significance of any contaminants detected in the soil, it is important to define
site assessment criteria that are appropriate for the proposed land use. For recreational open space
land use this should include aesthetics (including soil colour and odour), ecological and potential
human health issues. For residential/ commercial land use this should include aesthetics and potential
human health issues. That is, the site assessment criteria should be set at a level that provides
confidence that contaminant concentrations below the criteria will not adversely impact human health
or be aesthetically adverse.

10.1.1 Aesthetics

Aesthetics on a site to be used for commercial/industrial purposes relate to the generation of odours
from soil as a result of contamination. Aesthetic issues were continually addressed during the
investigation and are reported on the borehole logs.

10.1.2 Ecologically based Soil Site Assessment Criteria

Potential ecological impacts have to be assessed for soils to be retained on site, which are not
underneath buildings or slabs. To address potential ecological impacts of soils, CES compared the
analytical testing results against a set of Ecologically-based Investigation Levels (EILs) and
Ecological Screening Levels (ESLs), as published in NEPM (2013), that provide confidence that
contaminant concentrations below those levels will not adversely impact specific flora proposed for
the site. Soil properties for the derivation of Added Contaminant Limits (ACLs) were estimated using
the most conservative values for Cation Exchange Capacity (CEC) (5 cmolc/kg) and percentage of
clay in soil (1%), and an average value for pH (6.5 pH). The Ambient Background Concentration
(ABC) used was adopted from the ambient background concentration (ABC) (25" percentile)
outlined in Olszowry etal (1995) as recommended by NEPM Schedule B5b: Guideline on
Methodology to Derive Ecological Investigation Levels in Contaminated Soils.

A summary of the adopted ecologically-based SAC is provided in Table 8.

10.1.3 Health-based Soil Site Assessment Criteria

To address potential health impacts at the site, CES compared the analytical testing results against a
set of Health-based Soil Investigation Levels (HILs) and Health-based Soil Screening Level (HSL),
as published in NEPM (2013), appropriate for the proposed land-use. That is, the HIL and HSL were
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set at a level that provides confidence that contaminant concentrations below the HIL and HSL will
not adversely affect human or ecological health.

CES adopted the following HIL criteria:

= NEPM (2013) Health-based Investigation Levels (HIL) recommended for exposure setting
‘C’” which includes recreational land use; and

= NEPM (2013) Health-based Investigation Levels (HIL) recommended for exposure setting
‘D’ which includes commercial/industrial land use.

Additionally, CES adopted the following HSL criteria:

= Health-based Screening Levels (HSLs) for vapour intrusion for exposure setting ‘C’, which
includes recreational / open space land use for sand at Om to <1m; and

= Health-based Screening Levels (HSLs) for vapour intrusion for exposure setting ‘D’, which
includes commercial / industrial land use for sand at Om to <1m.

A summary of the health-based SAC is provided in Table 8.

10.1.4 Asbestos in Soil Site Assessment Criteria

Investigation criteria for asbestos in soil will be adopted from Table 7 of the NEPM (2013) Schedule
B1- Guideline on Investigation Levels for Soil and Groundwater. The health screening levels used
include the fixed Fibrous Asbestos (FA) and Asbestos Fines (AF) criteria of 0.001% w/w and the
bonded ACM criteria for Recreational C and Commercial/ Industrial D, as dependant on the area of
the proposed mixed development.

10.1.5 Acid Sulfate Soils

ASSMAC (1998) criteria were selected to identify the presence of Acid Sulfate Soils (ASS) on the
site. These guidelines provide a series of trigger levels or action criteria, above which an ASS
management plan should be prepared and development consent obtained prior to excavation works
(Table 9). The trigger levels are based on the percentage of oxidisable sulphur (or equivalent TPA,
TAA) for broad categories of soil types. For projects that disturb more than 1000 tonnes of soil with
>0.03% oxidisable sulphur or equivalent existing acidity, a detailed management plan and
development consent will be required (Ahern et al., 1998).

10.1.6 Soil Salinity

In order to establish the soil salinity class as per Site Investigations for Urban Salinity published by
the Land and Water Conservation (2002), the electrical conductivity results were converted into
extract electrical conductivity (ECg) reported in dS m™. The ECe was calculated using a multiplication
factor based on the soil texture. The relevant multiplication factors are 14 for sandy loam, 17 for sand,
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10 for loam and 8.5 for light clay. Soil is classified as non-saline if the ECe is less than 2 dS m™ and
highly-saline if the ECe is greater than 16 dS m*. The relevant guidelines are presented in Appendix
7.

To determine the aggressiveness of the soil and water environment on concrete or steel piles, the
chemical test results are compared to Table6.4.2 (C) from Section 6 of the Australian Standard AS
2159 (2009) Piling Design and Installation. Guidelines are presented in Appendix 7. This section
provides assessment criteria to assess the ‘exposure classification’ for a concrete or steel pile. The
Standard has two classes of soil conditions:

(A) — high permeability soils below groundwater; and

(B) — low permeability soils and all soils above groundwater.

For this site, condition ‘B’ is relevant. The corrosion potential of an environment on concrete is
dependent on the level of sulphate (of the soil and water), pH (of the soil), and chloride (of the water).
It is also noted that the presence of magnesium and ammonium ions can increase the aggressiveness
of sulphate on concrete, and the presence of chlorides is only relevant to any steel reinforcement. The
corrosion potential on steel is dependent on soil pH, chloride (of the soil and water), and resistivity
(of the soil).

Based on this soil condition and the chemical testing results, the standard provides the following
range of ‘exposure classifications’:

= Non-Aggressive;
»  Mild;

= Moderate:

= Severe; and

= Very Severe.

For the range of chemical conditions in the soil surrounding the structure, the condition leading to the
most severe aggressive conditions is adopted.

10.2 GROUNDWATER

Assessment criteria for groundwater were derived from the NEPM (2011) Schedule B1 Groundwater
Investigation Levels (GILs) which encompass the ANZECC (2000) Australian Water Quality
Guidelines, NHMRC (2011) Australian Drinking Water Guidelines, and the NHMRC (2008)
Guidelines for Managing Risks in Recreational Waters.
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Trigger values for marine water were adopted for this study rather than freshwater guidelines, on the
basis that the ultimate receiving system for groundwater at the site is the estuarine section of the
Cooks River and ultimately Botany Bay. The Cooks River ultimately flows into Botany Bay
approximately 2.5 km from the site. Given the distance from the site, CES consider the comparison
of groundwater results against recreational water guidelines to not be suitable. Furthermore, given
the fact that the Cooks River is free flowing, is not a stagnant water body and that it is highly degraded
due to industrial pollution and stormwater run-off, it is therefore not a sensitive receptor.

Groundwater assessment criteria for relevant parameters are summarised in Table 9.

It is noted that ANZECC (2000) Australian Water Quality Guidelines and NHMRC (2011) Australian
Drinking Water Guidelines, have been superseded by the Water Quality Guidelines, ANZG 2018,
Australian Drinking Water Guidelines 6, 2011 Version 3.8 Updated September 2022, respectively.

A review of current Default Guideline Values (GDVSs) reported in the Water Quality Guidelines,
ANZG 2018 indicated that there were no changes to those values with the following exceptions:

e zinc (changed from 15 pg/L to 8 pg/L),

e nitrate (which was erroneous and in the absence of an ANZG (2018) default guideline value,
refer to the "Grading" guideline values published in the report Updating nitrate toxicity
effects on freshwater aquatic species, which were used to inform the current New Zealand
nitrate toxicity attribute. Changed from 10,000 pg/L to 2,400 pg/L, which is the grading value
reported in the guidelines for 95% protection)

e TRH (C6-C36) (not reported in the guideline)

e Ethylbenzene (changed from 5 pg/L to 80 pg/L)

e Total Xylenes (not reported in the guideline).

10.3 GROUND GAS

The assessment of ground gas at the site was made in accordance with NSW EPA (2012) Guidelines
for the Assessment and Management of Sites Impacted by Hazardous Ground Gases. The multi-level
risk assessment approach, as adopted from the DOP (2011) Assessment Guideline — Multi-level Risk

Assessment, was used to determine the potential of risk of ground gas at the site.

It is noted that the NSW EPA (2012) Guidelines for the Assessment and Management of Sites
Impacted by Hazardous Ground Gases have been superseded by the NSW EPA 2020 Contaminated
Land Guidelines Assessment and management of hazardous ground gases. Overall, risk assessment

process remains unchanged, and section referenced has been updated where required.
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The first level of assessment, the preliminary screening process, as displayed in section 4.3.1 of NSW
EPA (2020), is applied to identify potential sources of ground gas, potential receptors, and possible
pathways of gas migration. If a risk is identified, the second level of the assessment is applied with
the risk being classified and assessed using the modified Wilson and Card classification (Table 7,
NSW EPA (2022)). If required, a third level of assessment is assessed and the risk analysed and

management options are considered.

10.4 VOLATILE ORGANIC COMPOUNDS IN LANDFILL GAS

The NSW Department of Environment and Conservation (DEC, now Department of Environment
and Climate Change) Approved Methods for the Modelling and Assessment of Air Pollutants in New
South Wales (DEC, 2005) only provides impact assessment criteria for VOCs for a one hour
averaging period. Therefore, analysis results of VOCs in gas have been used only for screening
purposes.
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11 QA/QC DATA EVALUATION

All soil samples were collected by experienced environmental scientists/engineers, under established
CES protocols. CES personnel have been trained in sample collection and handling techniques.

For the purpose of assessing the quality of data presented in this report, CES collected and analysed
various Quality Control (QC) samples (field QC samples), while the laboratory completed their own
QC. The current section of this report is focused on the presentation of results of these QC samples
and discussion of deviations from the Data Acceptance Criteria (DAC). A description of the DAC,
types of QC samples and their purpose is provided in Appendix 2. Tabulated QC data are also
presented in Appendix 2.

11.1 SOIL QA/QC ASSESSMENT
11.1.1 Sample Preservation and Sample Holding Times

All samples were delivered to the laboratory with appropriate preservation and analysed within
appropriate holding times (Appendix 3).

11.1.2 Field QA/QC Assessment

Field QA/QC data outside the acceptance criteria are presented and discussed below.

11.1.2.1 Blind Replicates

Table A2-1 summarises the number of blind replicate samples collected for each of the substances
analysed and their ratio with the number of environmental samples analysed. Ratios of soil replicate
sets conformed to or exceeded the QA/QC requirements (>10%) outlined in Appendix 2.

With nine exceptions, Relative Percent Differences (RPDs) calculated for the blind replicate pairs
conformed to the Data Acceptance Criteria. The exceptions were:

= RPD of 56 % for copper in sample pair 090508-194/195-KW, however both results were
below the SAC of 17000 mg kg;

= RPD of 100 % for nickel in sample pair 090508-194/195-KW, however both results were
below the SAC of 2100 mg kg;

= RPD of 74 % for zinc in sample pair 120508-239/240-KW, however both results were below
the SAC of 60 000 mg kg*;

= RPD of 108 % for zinc in sample pair 070508-55/56-KW, however both results were below
the SAC of 60 000 mg kg*;

= RPD of 75 % for lead in sample pair 150508-352/353-KW, however both results were below
the SAC of 1500 mg kg*; and
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= RPD of 69 % for Arsenic in blind replicate sample pair 290805-39/40-KW, however both
results were below the SAC of 300 mg kg;

= RPD of 126 % for lead in blind replicate sample pair 010508-122/123-KW, however both
results were below the SAC of 1500 mg kg™;

= RPD of 120 % for zinc in blind replicate sample pair 300408-89/90-KW, however both results
were below the SAC of 30000 mg kg*; and

= RPD of 73% for copper in blind replicate sample pair 300408-101-102-KW, however both
results were below the SAC of 17000 mg kg™.

In each instance the RPD is expected to be a result of the inhomogeneous nature of the fill material
at each sample location and as such is not expected to compromise the integrity of the data.

11.1.2.2 Split Samples

Table A2-1 summarises the number of split samples collected for each of the substances analysed and
their ratio with the number of environmental samples analysed. With the exception of three
substances, ratios of split sample sets conformed to or exceeded the OA/QC requirements (>5%)
outlined in Appendix 2. The exceptions were as follows:

= PAAH 4.8%:; and
= Nuftrients 3.8%.

These minor non-conformances are considered not to significantly affect the quality of the data.

With seven exceptions, Relative Percent Differences (RPDs) calculated for the split sample pair
conformed to the Data Acceptance Criteria. The exceptions were:
= RPD of 112 % for copper in sample pair 150508-385/387-KW, however both results were
below the SAC of 17000 mg kg;
= RPD of 144 % for nickel in sample pair 150508-385/387-KW, however both results were
below the SAC of 2100 mg kg;
= RPD of 108 % for lead in sample pair 150508-385/387-KW, however both results were below
the SAC of 1500 mg kg*;
= RPD of 156 % for lead in split sample pair 010508-122/124-KW, however both results were
below the SAC of 1500 mg kg*;
= RPD of 104% for copper in split sample pair 010508-136/138-KW, however both results were
below the SAC of 17000 mg kg;
= RPD of 143% for lead in split sample pair 010508-136/138-KW, however both results were
below the SAC of 1500 mg kg*;
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= RPD of 89% for zinc in split sample pair 010508-136/138-KW, however both results were
below the SAC of 30000 mg kg *;and

The slightly elevated RPD is considered to be a result of the inhomogeneous nature of the fill material
at this sample location and is not considered to compromise the integrity of the data.

11.1.2.3 Rinsate Blank

One rinsate blank was collected during the soil investigation. The rinsate blank was collected from
running laboratory prepared rinsate water directly over a decontaminated hand auger used on 9 June
2008.

With the exception of zinc (5.5 pug L) all results were below the laboratory detection limits. As no
other analytes were detected within the blank, the detected zinc concentration is likely to be associated
with zinc plating of the hand auger, rather than cross contamination. This elevated result is not
considered to compromise the integrity of the data.

11.1.2.4 Trip Blank

In accordance with the QA/QC plan outlined in Appendix 2, one trip blank was included in each
sample batch.

All trip blanks conformed to the Data Acceptance Criteria.

11.1.2.5 Laboratory-Prepared Trip Spike

In accordance with the QA/QC plan outlined in Appendix 2, one trip spike was included in each
sample batch.

Nine soil trip spikes were submitted to the primary laboratory on 30 April 2008 and 2, 5, 8, 9, 12, 13,
14 and 16 May 2008. With three exceptions, all trip spikes conformed to the Data Acceptance Criteria.
The exceptions were:

Envirolab report 19177
= RPD of 69% for benzene;

= RPD of 64% for toluene;

=  RPD of 64% for ethylbenzene;

= RPD of 65% for meta- & para xylene; and
= RPD of 63% for prtho-xylene

Envirolab report 19257
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= RPD of 133% for meta- & para xylene.

Envirolab report 19325
= RPD of 65% for ethylbenzene;
= RPD of 65% for meta- & para xylene; and
= RPD of 60% for ortho-xylene

All BTEX compound exceedences were marginally outside the DAC of 70-130% and are considered
not to compromise the integrity of the data as all BTEX compound soil results within Envirolab
reports 19177, 19257 and 19325 were below the laboratory reporting limits.

11.1.2.6 Field Instrument Calibration

The Photoionisation Detector (PID) was the only instrument used during the soil investigation. The
PID was calibrated in accordance with manufacturer’s instructions by CES personnel and the
calibration check at the completion of use was within 10 % of the calibration standard. Calibration
records were noted on the PID Field Data Sheets. Therefore, field instrument calibration was
considered to be satisfactory and no significant drift was encountered during use that would
compromise the integrity of the results.

11.1.3 Laboratory QA/QC Assessment

All analysis was undertaken in accordance with the SAQP by NATA accredited laboratories using
NATA accredited analytical methods. The following laboratory batches were analysed during the
ESA.

ALS Laboratory Reports
ES0805939
ES0806132
ES0806167
ES0807086
ES0807714
ES0806641
ES0806463
ES0806723

ES0806313
ES0806519
ES0806928
ES808708

ES1703949
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Envirolab Laboratory Reports
E19177
E18941
E18941-A
E19035
E19035-A
E19069
E19072
E19222
E19257
E19282
E19325
E19429
E19432
E19432-A
E19834
E20315
E162123

Appendix 2 summarises the results of the QA/QC programme completed by the laboratories.

11.1.3.1 Laboratory Duplicates

With the exceptions shown in Appendix 2 laboratory duplicates conformed to the Data Acceptance
Criteria in all sample batches. In summary, the RPDs that did not conform to the DAC generally
conformed to the laboratory DAC and as such are considered not to significantly compromise the
integrity of the data.

11.1.3.2 Laboratory Control Samples

With the exceptions shown in Appendix 2 laboratory control samples conformed to the Data
Acceptance Criteria in all sample batches. Considering that recoveries conformed to the laboratory
acceptance criteria and that the majority of these chemicals were absent within samples analysed from
the site, reported exceedances of the DAC for laboratory control samples would not compromise the
integrity of the data.

11.1.3.3 Surrogates

With the exceptions shown in Appendix 2 surrogates conformed to the Data Acceptance Criteria.
Considering that the majority of recoveries conformed to the laboratory acceptance criteria, reported
exceedances of the DAC for laboratory surrogates do not compromise the integrity of the data.
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11.1.3.4 Matrix Spikes

With the exceptions shown in Appendix 2 matrix spike data conformed to the Data Acceptance
Criteria. The recoveries of the matrix samples exceeding the DAC generally conformed to the
laboratory acceptance criteria (ie. acceptable limits set to measure conformance with QC systems as
required by NATA accreditation). Considering that the recoveries conformed to the laboratory
acceptance criteria, reported exceedances of the DAC for laboratory surrogates do not compromise
the integrity of the data.

11.1.3.5 Method Blanks

With the exceptions in shown in Appendix 2 concentrations of all parameters in method blanks were
below the laboratory reporting limits.

11.2 GROUNDWATER QA/QC ASSESSMENT
11.2.1 Sample Preservation and Sample Holding Times

All samples were delivered to the laboratory with appropriate preservation and analysed within
appropriate holding times.

11.2.2 Field QA/QC Assessment

Field QA/QC data outside the acceptance criteria are presented and discussed below. Tabulated RPD
data is provided in Appendix 2.

11.2.2.1 Blind Replicate

Table A2-1 summarises the number of blind replicate samples collected for each of the substances
analysed and their ratio with the number of environmental samples analysed. Four blind replicate
samples were collected, providing a ratio of one blind replicate for every 7.5 environmental samples,
which exceeds the requirements outlined in Appendix 2 of one blind replicate for every ten
environmental samples. All blind Relative Percent Differences (RPDs) calculated for the blind sample
pair conformed to the Data Acceptance Criteria.

With one exception, Relative Percent Differences (RPDs) calculated for the blind replicate sample
pair conformed to the Data Acceptance Criteria. The exception were:
=  RPD of 167 % for Magnesium (11) lon in sample pair 170608-03/04-KW. There is currently
no SAC for Magnesium.

11.2.2.2 Split Sample

Table A2-1 summarises the number of split samples collected for each of the substances analysed and
their ratio with the number of environmental samples analysed. Two split sample were collected,
providing a ratio of one split sample for every 12 environmental samples, which exceeds the
requirements outlined in Appendix 2 of one blind replicate for every twenty environmental samples.
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With two exceptions, Relative Percent Differences (RPDs) calculated for the split sample pair
conformed to the Data Acceptance Criteria. The exceptions were:

= RPD of 69 % for ammonia in sample pair 290508-05/07-KW, both results were above the
SAC of 0.91 mg L; and

= RPD of 70 % for total phosphorus in sample pair 290508-05/07-KW. There is currently no
SAC for total phosphorus.

11.2.2.3 Trip Blanks

In accordance with the QA/QC plan outlined in Appendix 2, one trip blank was included in each
sample batch.

Two trip blanks were submitted to the laboratory for analysis. The trip blank samples conformed to
the nominated Data Acceptance Criteria.

11.2.2.4 Laboratory-Prepared Trip Spike

In accordance with the QA/QC plan outlined in Appendix 2, one trip spike was included in each
sample batch.

Three laboratory prepared trip spikes were submitted to the laboratory for analysis. The trip spike
sample submitted for each of the sampling events conformed to the nominated Data Acceptance
Criteria.

11.2.2.5 Field Instrument Calibration

The Water Quality Meter (WQM) was the only instrument used during the groundwater investigation.
The WQM was calibrated in accordance with manufacturer’s instructions by CES personnel and the
calibration check at the completion of use, was within 10 % of the calibration standards. Calibration
records are maintained in the CES office with the WQM.

Therefore, field instrument calibration was considered to be satisfactory and no significant drift was
encountered during use that would compromise the integrity of the results.

11.3 LABORATORY QA/QC ASSESSMENT

All analysis was undertaken in accordance with the SAQP by NATA accredited laboratories using
NATA accredited analytical methods. The following laboratory batches were analysed during the
ESA.

ALS Laboratory Reports
= ES0807714; and

= ES1703949
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Envirolab Laboratory Reports

= 19257;

= 19834;

= 20315; and
= 162123.

11.3.1 Laboratory Duplicates

Where analysed, RPDs for laboratory duplicate samples conformed to the DAC in the following
batches.

= 19834;

= ES0807714;

= ES1703949;

= 20315; and

= 162123.

Table 5 summarises the analytes in each batch that did not meet the DAC for laboratory duplicate
RPDs. In summary, the RPDs that did not conform to the DAC generally conformed to the laboratory
DAC and as such are considered not to significantly compromise the integrity of the data.

11.3.2 Laboratory Control Samples

Recoveries for laboratory control samples conformed to the DAC in the following batches:
= 19834;
= ES0807714; and
= 162123.

The recoveries of the laboratory control samples outside the DAC conformed to the laboratory
acceptance criteria (i.e. acceptable limits set to measure conformance with QC systems as required
by NATA accreditation). Considering that recoveries conformed to the laboratory acceptance criteria
and that the majority of these chemicals were absent within samples analysed from the site, reported
exceedances of the DAC for laboratory control samples would not compromise the integrity of the
data.

11.3.3 Surrogates

Recoveries for laboratory surrogate samples conformed to the DAC in the following batches:
= 19257;

= 20315;
= ES1703949; and
= 162123.
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The recoveries of the laboratory surrogates exceeding the DAC conformed to the laboratory
acceptance criteria (i.e. acceptable limits set to measure conformance with QC systems as required
by NATA accreditation). Considering that recoveries conformed to the laboratory acceptance criteria,
reported exceedances of the DAC for laboratory surrogates do not compromise the integrity of the
data.

11.3.4 Matrix Spikes
Results of matrix spike analyses conformed to DAC in the laboratory batch 19257, 20315 and 162123.

The recoveries of the matrix samples exceeding the DAC generally conformed to the laboratory
acceptance criteria (i.e. acceptable limits set to measure conformance with QC systems as required
by NATA accreditation). Considering that the recoveries conformed to the laboratory acceptance
criteria, reported exceedances of the DAC for laboratory surrogates do not compromise the integrity
of the data.

11.3.5 Method Blanks

Method blanks reported analyte concentration below the laboratory LOR and therefore conformed to
the DAC.

11.3.6 Sample Holding Times

All samples were extracted and analysed within the specified holding.

11.3.7 Sample Condition

All samples were received by the analytical laboratories in correctly preserved and chilled containers
with no reported breakages. Sample receipt advices are presented with the laboratory reports in
Appendix 5.

11.4 LANDFILL GAS QA/QC ASSESSMENT
11.4.1 Field Instrument Calibration

The GA45 Landfill Gas Analyser was calibrated prior to field work using methane (0%, 2.5% and
50%), oxygen (0% and 17%) and carbon dioxide (10%) in accordance with manufacturer’s
instructions by CES personnel. A calibration check was also conducted at the conclusion of
monitoring. The calibration sheet is attached in Appendix 4.

11.5 LABORATORY QA/QC ASSESSMENT

Laboratory QA/QC data for laboratory analyses are provided in the laboratory reports (Appendix 3).
Those outside the acceptance criteria are presented and discussed below.
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11.5.1 Laboratory Control Samples
All laboratory control samples conformed to the Data Acceptance Criteria.

11.5.2 Surrogates
All laboratory surrogates conformed to the Data Acceptance Criteria.

11.5.3 Matrix Spikes

All matrix spike data conformed to the Data Acceptance Criteria.

11.5.4 Method Blanks

Concentrations of all parameters in method blanks were below the laboratory reporting limits.

11.6 DATA USEABILITY ASSESSMENT
11.6.1 Assessment of Field QA/QC Data

The field QA/QC data shows the integrity of the analytical data to be acceptable for use in this
assessment.

11.6.2 Assessment of Laboratory QA/QC Data

Envirolab and ALS are NATA accredited for the analytical tests carried out and CES consider all
laboratories to be proficient in all tests conducted. A number of test results including reference check
sample, daily check sample, laboratory standard charts, standard solution results; method and
instrument detection limits are not reported in standard analytical reports. Due to the rigorous NATA
accreditation process and in consideration of the laboratory quality sample results reviewed, CES
consider the integrity of the analytical data to be suitable for use in the investigation.

11.6.3 Overall Data Assessment

The QA/QC assessment of the field and laboratory data indicated that for the purpose of the
assessment, the results of the field and laboratory QA/QC programme were considered acceptable for
use as outlined in the data assessment below.

11.6.3.1 Precision

The RPD’s of the laboratory duplicates were within the DAC, which indicates the sampling and
laboratory precision was within acceptable limits.

11.6.3.2 Accuracy

Laboratory accuracy was assessed by analysis of laboratory control samples and a method blank and
percent recoveries of matrix spikes and surrogates.
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With the exceptions noted in Sections 11.1.2 and 11.1.3, these results indicate the accuracy of the
analytical results is within acceptable limits.

11.6.3.3 Representativeness

CES consider the samples collected from fill material and natural soil to be representative of the
materials present at each of the sampling locations. To this end, CES staff ensured that samples
collected were representative of the material observed in each borehole.

11.6.3.4 Completeness

All QAQ/QC documentation, including Chain of Custody forms, Sample Receipt Notices and
laboratory quality reports were provided and complete. Required QA/QC data, including both field
and laboratory data is also provided and complete.

11.6.3.5 Comparability

Soil samples were collected by Luke Jenkins and Kelly Weir of CES using appropriate CES protocols.
With the exception of some samples adjacent to the USTs obtained with a hand auger, all samples
were obtained from a direct push drill rig. The use of different personnel and sampling techniques
may impact upon data comparability. However, a hand auger was required for OH&S reasons and as
both personnel are experienced Environmental Scientists and adopted appropriate CES sampling
protocols, the potential for variation has been minimised. It is not possible within the confines of this
project to undertake a quantitative comparability assessment of the use of different sampling
personnel.

Groundwater samples were collected by Luke Jenkins of CES using a peristaltic pump and flow cell.
The flow cell was not used for sampling groundwater from ABH2110 due to the low recharge of this
well. Groundwater was pumped directly into two laboratory sample vials. The requirement to place
the probe of the water quality meter in a non-flowing groundwater sample may have resulted in no
analytical analysis of the groundwater from ABH2110. Groundwater samples were collected by
Mitchell Read of CES using low flow sampling techniques during the February 2017 sampling event.
CES conclude that data are of acceptable quality for this assessment.
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12 RESULTS

Results from the assessment of the site are presented below. Field Data Sheets (FDS) used during the
investigation are presented in Appendix 4.

12.1 SITE STRATIGRAPHY AND AESTHETICS

Borehole logs are presented in Appendix 5. In summary, the stratigraphy encountered in the boreholes
comprised silty sand fill overlying natural sand and silty or clayey sand.

Fill ranged from topsoil with grass and rootlets to sand, which ranged in colour from white to light to
dark grey and/or brown. Clayey sand was also encountered as fill as well as silty clay and clay. In
addition crushed sandstone fill was encountered in a limited number of locations. Suspected Asbestos
Containing Materials (ACM) were noted at the surface in a number of locations of the southern
portion of the site, typically in fill materials used to surface unsealed pathways, and a fragment of
ACM was collected from fill at a depth of 0.6 — 0.7 in BMWA40L1. Isolated metal shavings were noted
at AMW207.

During the drilling of boreholes surrounding the USTs within the car park, a hydrocarbon odour was
noted from sand fill to a depth of approximately 2.0mBGL within boreholes ABH2107, ABH2108
and ABH2105. A sheen could also be observed on the wet sands from these wells. The hydrocarbon
odour was also noted within the groundwater of ABH2105 and ABH202.

A slight to strong hydrogen sulfide odour was also generally noted within the natural sands within
the northern portion of the site at depths greater than 2 mBGL.

Natural soil comprised sand and silty or clayey sand ranging in colour from pale to dark grey and
brown with shells. Silty clay lenses, clayey sand and clay were encountered in places and were
typically dark brown, dense and moist.

12.2 SOIL PID ANALYSIS

PID field data sheets are presented in Appendix 4 and the results are also presented on the borehole
logs in Appendix 5.

With the exception of those samples from encompassing the USTs, all samples recorded low PID
results (<50 ppm) indicating that soil impacted with volatile compounds were not encountered. It
should be noted that the PID is not capable of detecting methane and that its use in this instance was
to assess for volatile hydrocarbons, not the presence of methane.
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12.3 SOIL ANALYTICAL RESULTS

The analytical results for the soil samples collected across the site are discussed in the following
sections. Copies of the laboratory certificates of analysis are presented in Appendix 3. Exceedances
of the SAC are shown on Figure 3.

12.3.1 Metals and Metalloids
The concentrations of metals and metalloids in samples of, fill and soil are presented in Table 11.

A total of 223 samples, including QC samples, were analysed for metals and metalloids.
Concentrations were generally low and less than the PQL of the analytical method used. With the
exception of lead concentrations in two samples, concentrations were less than the human health-
based SAC. Eleven samples contained one of more metals or metalloids that exceeded the ecological-
based SAC.

Fill Material

The SAC were exceeded in eleven samples collected. The ecologically-based SAC are more sensitive
than the health-based SAC and as such are exceeded in each instance where the health-based SAC
was exceeded.

The health-based SAC for lead of 1,500 mg kg (HIL-D, commercial/industrial) was exceeded in the
following samples of fill:

= 300408-107-KW, lead 2,100 mg kg* at a depth of 2.4-2.6m in BBH430; and
= 010508-159-KW, lead 4,400 mg kg™ at a depth of 2.4-2.5m in BBH433.

In addition to those listed above, the ecologically based SAC were also exceeded in the following
samples of fill:

= (080508-161-K, Cu 240 mg kg-1 at a depth of 0.35-0.45 in ABH212

= 120508-219-KW, Cu 7,500 mg kg-1, Ni 59 mg kg-1, 540 Zn mg kg-1 at a depth of 0.5-0.7
m in AMW207.

= 020508-188-KW, Cu 110 mg kg-1 at a depth 1.3-1.4 m in BMW401;
= 290408-39-KW, Cu 160 mg kg-1 at a depth 0.2-0.5 m in BBH409;
= 290408-40-KW, Cu 150 mg kg-1 at a depth 0.2-0.5 m in BBH409;
= 290408-41-KW, Cu 133 mg kg-1 at a depth 0.2-0.5 m in BBH409;

= 300408-107-KW, Cu 260 mg kg-1, Ni 59 mg kg-1, Pb 2,100 mg kg-1, Zn 1,100 mg kg-1 at
a depth of 2.4-2.6 m in BBH430;
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= 010508-159-KW, Cu 180 mg kg-1, Zn 7800 mg kg-1 Pb 4,400 mg kg-1 at a depth of 2.4-2.5m
in BBH433;

= 010508-155-KW, Zn 420 mg kg-1 at a depth of 2.4-2.5m in BBH429.

= 280408-15-KW, Ni 42 mg kg-1 at a depth 0.0-0.1 m in BBH404; and
= 290408-37-KW, Ni 49 mg kg at a depth 0.8-0.9 m in BBH411.

Natural Soil
The SAC was not exceeded in any of the natural soils.

12.3.2 TPH and BTEX

The concentrations of TPH and BTEX in samples of fill and soil are presented in Table 12.
A total of 125 samples were submitted for TPH/BTEX analysis including QC samples.

Fill Material

Concentrations of benzene, toluene, and xylenes were not detected in any of the samples at
concentrations greater than the laboratory reporting limit with the exception of the following samples
of fill.

The health-based SAC for benzene of 3 mg kg™ for commercial / industrial land-use was exceeded
in the following samples:

= 150508-333-KW, benzene, 8.9 mg/kg™* at a depth of 1.4-1.5mBGL in ABH2105;
= 150508-341-KW, benzene, 51 mg/kg™ at a depth of 1.0-1.1mBGL in ABH2107;
= 150508-342-KW, benzene, 96 mg/kg™ at a depth of 1.5-1.6mBGL in ABH2107; and
= 150508-345-KW, benzene, 28 mg/kg™ at a depth of 1.1-1.2.mBGL in ABH2108.

The health-based SAC for xylenes of 230 mg kg for commercial / industrial land-use was exceeded
in the following samples:

= 150508-341-KW, xylenes, 630 mg/kg™ at a depth of 1.0-1.1mBGL in ABH2107;
= 150508-342-KW, xylenes, 470 mg/kg™ at a depth of 1.5-1.6mBGL in ABH2107; and
= 150508-345-KW, xylenes, 338 mg/kg™ at a depth of 1.1-1.2.mBGL in ABH2108.

The ecological-based SAC for toluene of 135 mg kg for commercial / industrial land-use was
exceeded in the following samples:

= 150508-341-KW, toluene, 390 mg/kg™ at a depth of 1.0-1.1mBGL in ABH2107;
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= 150508-342-KW, toluene, 470 mg/kg™ at a depth of 1.5-1.6mBGL in ABH2107; and
= 150508-345-KW, toluene, 150 mg/kg™ at a depth of 1.1-1.2.mBGL in ABH2108.

Natural Soil
Concentrations of TPH Cs-Cg and C10-C3s and BTEX compounds were not detected at levels greater
than the laboratory reporting limit in the samples of natural soil.

12.3.3 Polycyclic Aromatic Hydrocarbons (PAHS)

The concentrations of PAHSs in samples of fill and soil are presented in Table 13.
A total of 118 samples were submitted for PAH analysis including QC samples.

Fill Material
PAHs were detected at concentrations greater than the laboratory reporting limit in the vast majority
of the samples submitted for analysis.

Benzo(a)Pyrene concentrations were detected at levels greater than the assessment criterion in seven
samples collected.

The health-based SAC for Benzo(a)Pyrene TEQ of 3 mg kg for HIL Recreational/Open Space C
land-use was exceeded in in the following samples:

e 010508-152-KW, 3.846 mg/kg™ at a depth of 0.0-0.1 mBGL in BBH429; and

e 300408-92-KW, 29.47 mg/kg™ at a depth of 0.2-0.3 mBGL in BBH453.

The ecological-based SAC for Benzo(a)Pyrene of 0.7 mg kg for ESL commercial / industrial land-
use was exceeded in the following samples:

= 150508-345-KW, 0.8 mg/kg™ at a depth of 1.1-1.2 mBGL in ABH2108.

The ecological-based SAC for Benzo(a)Pyrene of 0.7 mg kg for ESL Urban Residential and Public
Open Space land-use was exceeded in the following samples:

= 280408-06-KW, 2.7 mg/kg™ at a depth of 0.5-0.6 mBGL in BBH402;

130508-283-KW, 2.5 mg/kg™ at a depth of 0.8-1 mBGL in ABH276;

= 290408-49-KW, 2.3 mg/kg™ at a depth of 0.4-0.5 mBGL in BBH405;

= 290408-37-KW, 0.9 mg/kg™ at a depth of 0.8-09 mBGL in BBH411;

= (020508-187-KW, 1 mg/kg™ at a depth of 0.15-0.5 mBGL in BMWA401;

= 020508-188-KW, 1.3 mg/kg™ at a depth of 1.3-1,4 mBGL in BMWA401;

= 010508-152-KW, 1.4 mg/kg™* at a depth of 0.0-0.1 mBGL in BBH429; and
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= 300408-92-KW, 8.8 mg/kg™ at a depth of 0.2-0.3 mBGL in BBH453.

Natural Soil

PAHs were not detected at concentrations greater than the laboratory reporting limit in all samples
submitted for analysis, with the exception of sample 130508-330-KW at depth 2.1-2.2 mBGL in
ABH293.

12.3.4 Organochlorine Pesticides (OCPs)

The concentrations of OCPs in samples of fill and soil are presented in Table 14.
A total of 82 samples were submitted for OCP analysis including QC samples.

Fill Material
Concentrations of OCPs were not detected at concentrations greater than the laboratory reporting
limit in the samples submitted for analysis and as such were less than the SAC.

Natural Soil
No samples of natural soil were submitted for OCP analysis.

12.3.5 Organophosphate Pesticides (OPPs)

The concentrations of OPPs in samples of fill and soil are presented in Table 15.
A total of 82 samples were submitted for OCP analysis including QC samples.

Fill Material
OPPs were not detected at concentrations greater than the laboratory reporting limit in the samples
submitted for analysis and as such were less than the SAC.

Natural Soil
No samples of natural soil were submitted for OPP analysis.

12.3.6 Polychlorinated Biphenyls (PCBs)

The concentrations of PCBs in samples of fill and soil are presented in Table 16.

A total of 84 samples were submitted for PCB analysis including QC samples.

Fill Material

PCBs were not detected at concentrations greater than the laboratory reporting limit of 0.1 mg kgt in
the samples submitted for analysis and as such were less than SAC.

Natural Soil
No samples of natural soil were submitted for PCB analysis.
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12.3.7 Phenols

The concentrations of phenols in samples of fill and soil are presented in Table 17.
A total of 35 samples were submitted for phenol analysis including QC samples.

Fill Material
Phenols were not detected at concentrations greater than the laboratory reporting limit of 5 mg kg
in the samples submitted for analysis and as such were less than SAC.

Natural Soil

3 samples of natural soil were submitted for phenol analysis. Phenols were not detected at
concentrations greater than the laboratory reporting limit of 5 mg kg™ in the sample submitted for
analysis and as such were less than SAC.

12.3.8 Nutrients and Salinity

The concentrations of nutrients and salinity in samples of fill and soil are presented in Table 18.
A total of 58 samples were submitted for analysis for nutrients and salinity including QC samples.

Concentrations of the nutrients tested were as follows:

=  Ammonia concentrations ranged from below the laboratory detection limit in sample 090508-
208-KW at 0.1-0.2mBGL in ABH206, in sample 130508-304-KW at 0.1-0.2mBGL in
ABH272, in sample 300408-106-KW at 0.1-0.3 mBGL in BBH430, in sample 010508-122-
KW at 0.1-0.4 mBGL in BBH458 to 19 mg/kg? in sample 070508-93-KW collected from a
depth of 0-0.15 in ABH233;

= Total Nitrogen concentrations in those samples tested ranged from 140 mg/kg™ in sample
060508-16-KW (Split Field Duplicate of 060508-14-KW) collected from a depth of 0.5-0.8
mBGL in ABH229 to 17 000 mg/kg™ in sample 120508-261-KW collected from a depth of
0-0.2mBGL in ABH296;

= Nitrite concentrations were less than the detection limit of the analytical method used in thirty
five of the samples but where detected ranged from 0.1 mg/kg™ in samples 280408-01-KW
collected from 0.2-0.4 mBGL in BBH401 and 290408-74-KW collected from 0.1-0.2 mBGL
in BBH437 to 1.8 mg/kg? in sample 070508-93-KW collected at 0-0.15mBGL from
ABH233;

= Nitrate concentrations were less than the detection limit of the analytical method used in
eighteen of the samples but where detected ranged from 0.6 mg/kg™ in sample 060508-14-
KW collected from 0.5-0.8 mBGL in ABH229 and 020508-187-KW collected from 0.15-0.35
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mBGL in BMW401 to 6.2 mg/kg™ in sample 150508-384-KW collected at 0-0.15 mBGL in
ABH284;

= Total Phosphorous concentrations ranged from 19 mg/kg? in sample 060508-15-KW
collected from 0.5-0.8 mBGL in ABH229 to 2800 mg/kg™ in sample 290408-46-KW
collected from 0.1-0.2 mBGL in BBH406;

= pH concentrations ranged from 4.8 in sample 120508-261-KW collected from a depth of 0-
0.2 mBGL in ABH296 to 9.1 in sample 290408-48-KW collected from 0.0-0.2 mBGL in
BBH405;

= Electrical conductivity ranged from 51 us/cm in sample 300408-102-KW (Field Blind
Replicate Sample of 300408-101-KW) collected from 0.1-0.4 mBGL in BBH442 and 010508-
136-KW collected from 0.1-0.4 m BGL in BBH445 to 3100 us/cm in sample 300408-99-KW
collected at 0.4-0.5 mBGL in BBH448;

= Salinity concentrations ranged from 3.2 mg/kg™ in sample 300408-99-KW collected from 0.4-
0.5 mBGL in BBH448 to 370 mg/kg™ in sample 070508-76-KW collected at 0-0.1mBGL in
ABH222;

= Resistivity ranged from 17 ohm m in sample 070508-76-KW collected at 0-0.1mBGL in
ABH222 to 2000 ohm m in sample 300408-99-KW collected from 0.4-0.5 mBGL in BBH448;

= Chloride concentrations were less than the detection limit of the analytical method used in 21
of the samples but where detected ranged from 100 mg/kg™ in samples 060508-16-KW (Split
Field Duplicate of 060508-14-KW) collected from 0.5-0.8mBGL in ABH229 to 820 mg/kg™
in sample 070508-76-KW collected at 0-0.1mBGL in ABH222; and

= Sulphate concentrations were less than the detection limit of the analytical method used in
seventeen of the samples but where detected ranged from 29 mg/kg™ in samples 080508-158-
KW collected from 0.1-0.25mBGL in ABH221 to 6700 mg/kg™ in sample 300408-99-KW
collected at 0.4-0.5 mBGL in BBH448.

12.3.9 Volatile Organic Compounds (VOCs)

The concentrations of VOCs in samples of fill and soil are presented in Table 19.

A total of 68 samples were submitted for VOC analysis including QC samples.

Although concentrations were detected in ABH2105 (150508-333-KW, 1.4-1.5mBGL) and
ABH2107 (150508-341-KW, 1.0-1.1mBGL), all VOC concentrations were below the SAC.
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Fill Material

VOCs were not detected at concentrations greater than the laboratory reporting limit in any of the
samples submitted for analysis, with the exception of the two samples mentioned in the above
paragraphs.

Natural Soil
VOCs were not detected at concentrations greater than the laboratory reporting limit in any of the
samples submitted for analysis.

12.3.10 Phenoxyacetic Acid Herbicides (PAAH)

The concentrations of PAAHSs in samples of fill are presented in Table 20.

36 samples of fill material were submitted for PAAH analysis. PAAH were not detected at
concentrations greater than the laboratory reporting limit in any of the samples submitted for analysis.

12.3.11 Asbestos
Fifty-four fill samples were submitted for screening of potential asbestos fibres (Table 21).

Asbestos fibres were not observed in any of the fill samples submitted, with the exception of two
samples, 010508-A1-KW at depth 0.0-0.1 mBGL in BBH451 and 020508-A2-KW at depth 0.6-0.7
mBGL in BMWA401 in which Chrysotile asbestos were detected in fibre cement sheet.

Four samples of materials located on the surface of un-grassed areas suspected of containing asbestos
(fibrous cement sheet fragments) were submitted for determination of asbestos. Three samples
(130508-A1-KW, 120508-A2-KW and 120508-A3-KW) contained chrysotile asbestos fibres, while
120508-A1-KW contained chrysotile asbestos, amosite asbestos and crocidolite asbestos.

12.3.12 Acid Sulfate Soils (SPOCAS)

Samples of natural soil were collected for Acid Sulfate Soil (ASS) determinations (Table 22). All of
the samples collected were subjected to field screening for ASS and based on the results of the
screening seventeen samples were submitted for SPOCAS testing. All samples submitted for
SPOCAS testing indicated that Acid Sulfate Soils were present in all locations sampled as follows:

e ABH203 at 1.9-2.0mBGL, sulfur trail 0.31%, acid trail 130 mol H*/tonne;
e ABH210 at 2.6-2.8mBGL, sulfur trail 0.045%, acid trail 5 mol H/tonne;
e ABH228 at 1.9-2.2mBGL, sulfur trail 0.44%, acid trail 165 mol H*/tonne;
e ABH255 at 1.6-1.7mBGL, sulfur trail 0.51%, acid trail 213 mol H*/tonne;
e ABH273 at 2.5-2.7mBGL, sulfur trail 1%, acid trail 505 mol H*/tonne;

e ABH274 at 2.5-2.7mBGL, sulfur trail 0.78%, acid trail 338 mol H*/tonne;
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e ABH276 at 2.6-2.8mBGL, sulfur trail 1.1%, acid trail 418 mol H*/tonne;

e ABH278 at 2.6-2.8mBGL, sulfur trail 0.65%, acid trail 240 mol H*/tonne;

e ABH286 at 2.0-2.2mBGL, sulfur trail 0.69%, acid trail 463 mol H*/tonne;

e BBH403 at 2.0-2.2mBGL, sulfur trail 0.71%, acid trail 333 mol H*/tonne;

e BBHA406 at 1.8-1.9 mBGL, sulfur trail 0.21%, acid trail 108 mol H*/tonne;

e BBHA411 at 2.2-2.3 mBGL, sulfur trail 0.11%;

e BBH412 at 2.2-2.4 mBGL, sulfur trail 0.74%, acid trail 338 mol H*/tonne

e BBHA427 at 2.6-2.8 mBGL, sulfur trail 3.7%, acid trail 1010 mol H*/tonne;

e BBH440 at 2.3-2.4 mBGL, sulfur trail 0.0.49%, acid trail 253 mol H*/tonne;
e BBH453 at 2.5-2.6 mBGL, sulfur trail 0.0.52%, acid trail 195 mol H*/tonne; and
e BBHA458 at 3.8-4.0 mBGL, sulfur trail 2.4 %, acid trail 1185 mol H*/tonne.

12.3.13 Hotspots

A hotspot is defined in as a sample containing 2.5 times or greater than the concentration adopted as
an assessment criterion. Hotspots are assumed to require remediation or some form of management
to ensure protection of human health and the environment and should not be included in data used to
calculate 95 % Upper Confidence Limit (UCL). Soil contamination hotspots are displayed in Figure
3.

A benzene hotspot was present within fill in the following samples:
= 150508-333-KW, benzene, 8.9 mg/kg™* at a depth of 1.4-1.5mBGL in ABH2105;
= 150508-341-KW, benzene, 51 mg/kg™ at a depth of 1.0-1.1mBGL in ABH2107,;
= 150508-342-KW, benzene, 96 mg/kg™ at a depth of 1.5-1.6mBGL in ABH2107; and
= 150508-345-KW, benzene, 28 mg/kg™ at a depth of 1.1-1.2.mBGL in ABH2108.

A toluene hotspot was present within the fill in the following samples:
= 150508-341-KW, toluene, 390 mg/kg-1 at a depth of 1.0-1.1mBGL in ABH2107; and
= 150508-342-KW, toluene, 470 mg/kg-1 at a depth of 1.5-1.6mBGL in ABH2107.

A xylene hotspot was present within the fill in the following sample:
= 150508-341-KW, xylenes, 630 mg/kg™ at a depth of 1.0-1.1mBGL in ABH2107.

Lead hotspots were present within fill in the following samples:

= 300408-107-KW, lead 2100 mg kg™ at a depth of 2.4-2.6m in BBH430; and
» 010508-159-KW, lead 4400 mg kg* at a depth of 2.4-2.5m in BBH433.

Copper hot spots were present within the fill material in the following samples:

= 120508-219-KW, copper 7500 mg/kg at a depth of 0.5-0.7 in AMW?207.
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Zinc hotspots were present within fill in the following samples:
= (010508-159-KW, Zn 7800 mg kg-1 at a depth of 2.4-2.5m in BBH433; and
= 00408-107-KW, Zn 1100 mg kg-1 at a depth of 2.4-2.6 m in BBH430.

Benzo(a)pyrene TEQ hotspot were present within the fill in the following sample:
= 300408-92-KW, 29.47 mg/kg-1 at a depth of 0.2-0.3 mBGL in BBH453.
= 280408-06-KW, 11.87 mg/kg at a depth of 0.5-0.6 mBGL in BBH402

12.3.14 95 % Upper Confidence Limit (UCL) Calculations

The 95 % UCL calculation is undertaken to determine the upper-bound estimate of the arithmetic
average contaminant concentration of a sample population. NSW EPA (1995) states that ‘a site or a
sampling area cannot be considered uncontaminated or successfully remediated if the 95 % UCL of
the arithmetic average concentration exceeds the acceptable limit’. In this instance, the acceptable
limit is the SAC.

It is noted that the Contaminated Sites Sampling Design Guidelines (NSW EPA, 1995) have been
superseded by the new Contaminated Land Guidelines Sampling Design Part 1 — Application (NSW
EPA 2022) and Contaminated Land Guidelines Sampling Design Part 2 — Interpretation (NSW EPA
2022). NSW EPA (2022) states that “For the purpose of this document and depending on the context,
‘contaminated’ can have slightly different meanings. If a site or a sampling area is evaluated as
‘contaminated’, it means that the site or the sampling area as a whole has not met the acceptance
criteria (see definition of acceptance criteria). ‘Contaminated’ can also be used to describe a
localised area or soil that has contaminant concentrations exceeding an acceptable limit (see
definition of acceptable limit). Note: depending on what the acceptance criteria are, an entire site
could be considered ‘uncontaminated” even though a certain percentage of the site is expected to be
‘contaminated”. The acceptable limit is still the SAC.

All methods of estimating UCLs assume that the data are drawn from a single, but unknown, sample
distribution. UCLs are invalid where the data consists of samples from multiple underlying
populations. For this reason UCLs have been calculated for two sample populations — fill material
and natural soil. Prior to calculating UCLSs it is necessary to evaluate the adequacy of available data
and to determine whether samples are drawn from a single underlying population. As a “rule of
thumb”, the EPA NSW (1995) sampling design guidelines propose that the above conditions are
satisfied when the coefficient of variation (CV = SD/mean) is less than 1.2.

The new guidelines (NSW EPA 2022) have endorsed a software package produced by the USEPA
(Pro UCL Version 5.1) and it was used to calculate the 95% UCL. The software evaluates distribution
characteristics and selects the most statistically appropriate method of calculating the UCL.
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Where an analyte is reported as less than laboratory reporting limit, the laboratory reporting limit has
been adopted for the purposes of the statistical analysis.

Upper Confidence Limits (UCL) were calculated for soil analytes exceeding the assessment criteria,
with the exception of hotspots. This included Benzo(a)pyrene, Benzo(a)pyrene TEQ, Lead, Copper,
Nickel and Zinc concentrations in the fill material. The results of the 95% UCL calculations are
provided in Appendix 6.

It is noted that all distributions did not follow a discernible distribution at 5% significance level. In
the case of BaP and BaP TEQ, ProUCL recommended the use of the 95% Chebychev (Mean, Sd)
UCL calculation. In the case of Lead and Zinc, ProUCL recommended the use of the KM H-UCL
calculation. In the case of Copper and Nickel, ProUCL recommended the use of the 95% KM
(Chebyshev) UCL calculation.

Given the suggested UCL calculations by ProUCL, the UCLs were as follows:

= The 95% UCL calculation for BaP in the fill material of 0.36 mg/kg was less than the most
conservative ecological-based assessment criterion of 0.7 mg/kg;

= The 95% UCL calculation for BaP TEQ in the fill material of 1.1 mg/kg was less than the
most conservative heath-based assessment criterion of 3 mg/kg;

= The 95% UCL calculation for lead in the fill material of 93.01 mg/kg was less than the most
conservative heath-based assessment criterion of 600 mg/kg.

= The 95% UCL calculation for Copper in the fill material of 33.73 mg/kg was less than the
adopted EILs (Urban Residential/public open space:103 mg/kg and Commercial Industrial
148 mg/kg);

= The 95% UCL calculation for Nickel in the fill material of 8.36 mg/kg was less than the most
conservative ecological-bases assessment criterion of 35 mg/kg.

= The 95% UCL calculation for Zinc in the fill material of 77.44 mg/kg was less than the most
conservative ecological-bases assessment criterion of 275 mg/kg.

Given the UCL calculation being less than the most conservative health-based criterion for BaP TEQ
and Lead and less than the most conservative ecological-based criterion for BaP, Nickel, Copper and
Zin,c it can be assumed that, with the exception of the hotspots identified in section 12.3.13, the fill
materials will be suitable for the proposed land-uses.

12.4 GROUNDWATER

Groundwater results are summarised in Tables 23 to 31, groundwater field data sheets are provided
in Appendix 4 and laboratory certificates of analysis provided in Appendix 3. A groundwater contour
map and SAC exceedances are displayed in Figure 4.
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12.4.1 Field Parameters

A summary table showing the results of the field parameters and observations is provided in Table
23.

Groundwater level monitoring of all sixteen wells was undertaken during sampling on 29 and 30 May
2008. A third round of groundwater sampling was undertaken on 17 February 2017 of wells that were
able to be located and developed. Eight of the sixteen previously sampled wells were sampled.
Groundwater levels across the site during the February 2017 monitoring event ranged from
0.41mBGL in AMW205 to 4.14 mBGL in BMW401.

Groundwater present in the wells was characterised by:

= pH ranged from 4.78 in AAMW203 (February 2017) to 7.12 in AMW203 (May 2008);

= EC ranged from 804 uS cm™ in BMW401 (February 2017) to 25 134 uS cm™ in AMW203
(February 2017);

= DO ranged from 0.01 mg L in BMW403 (June 2008) to 2.13 mg L in AMW207 (May
2008);

= Redox ranged from -313.9 mV in BMW404 (February 2017) to 220.1 mV in AMW205
(February 2017); and

= Temperature range of 17.6 °C in AMW205 (May 2008) to 25.5 °C in ABH2100 (February
2017).

The low DO and negative redox indicate that anoxic conditions were present in groundwater.

12.4.2 Analytical Data
12.4.2.1 Major lons
A summary table showing the results of the major ion analysis is provided in Table 23.

With the exception of the sample collected from AMW206 the groundwater samples show a
domination of sodium and chloride ions, which is to be expected given the proximity of the area to
the marine (saline) environment of Cooks River. The major ion concentrations within AMW206 are
potentially influenced by the concrete enclosed high pressure gas pipeline travelling to the east of the
well, as sulphate, calcium and bicarbonate alkalinity concentrations were the highest recorded
concentrations of any well.

Cations
Calcium concentrations ranged from 76 mg Lt in groundwater sampled from AMW201 to 680 mg
L in groundwater sampled from BH304.

CES Document Reference: CES130608-BP-AR Page 89 of 100



Magnesium concentrations ranged from 3 mg L in groundwater sampled from BMW403 to 670 mg
L in groundwater sampled from AMW203.

Sodium concentrations ranged from 36 mg L™ in groundwater sampled from BMW401 to 7300 mg
L in groundwater sampled from AMW203.
Potassium concentrations ranged from 8.8 mg Lt in groundwater sampled from ABH2105 to 240 mg
L in groundwater sampled from AMW203.

The results of major cations from the February 2017 sampling event showed the results were generally
the same as the previous 2008 sampling event, with the exception of a localised slight increase in
cation concentrations in monitoring well AMW203.

Anions

All alkalinity was present as bicarbonate alkalinity with a range from 110 mg L™ in groundwater
sampled from AMW202 to 810 mg L? in groundwater sampled from AMW206. Chloride
concentrations ranged from 27 mg L™ in groundwater sampled from BMW401 to 10000 mg L™ in
groundwater sampled from AMW203, while sulphate concentrations ranged from 3 mg L? in
groundwater sampled from BMW401 to 2400 mg L™ in groundwater sampled from AMW?206.

Total Dissolved Solids (TDS)
TDS ranged from 660 mg Lt in the sample collected from BMW401 to 16 000 mg L™ in the sample
collected from AMW207.

12.4.2.2 Dissolved Metals and Metalloids

A summary table showing the results of the metals and metalloids analysis is provided in Table 24.

Elevated metal and metalloid concentrations were detected in eleven of the thirty samples submitted
for analysis. These exceedances were:
= Copper concentrations exceeded the assessment criteria of 1.3 pug L™ in samples collected

from AMW203 (3.9 pg L1, AMW205 (2.1 pug L), BBH304 (2.1 pg L), BMWA401 (1.8 ug
Ltand 3 pug L), and BMW404 (6.6 pug Ltand 2 ug L™);

= Lead concentrations exceeded the assessment criteria of 4.4 pug L™ in samples collected from
ABH2100 (7 pug L?);

= Nickel concentrations exceeded the assessment criterion of 7 ug L™ in samples collected from
AMW207 (64 pg L), AMW206 (11 pg L), ABH202 (83 pg L), and ABH2100 (17 pg L
1); and

= Zinc concentrations exceeded the assessment criteria of 8 pug L™ in the sample collected from
AMW207 (82 ug L™Y).
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Analytes for all other samples were detected at less than either the laboratory reporting limit or their
respective assessment criteria. The results of dissolved metals from the February 2017 sampling event
showed the concentrations were similar those of the previous 2008 sampling event.

12.4.2.3 TPH and BTEX
A summary table showing the results of the TPH and BTEX analysis is provided in Table 25.

TPH concentrations were detected at concentrations greater than the laboratory reporting limit in the
groundwater samples submitted for analysis from ABH2105 and ABH202.

BTEX compounds were detected at concentrations greater than the laboratory reporting limit in the
groundwater samples submitted for analysis from ABH2105, ABH202, and BMW404. All samples
were below the SAC.

The results of TRH and BTEX concentrations from the February 2017 sampling event showed the
results were similar to those of the previous 2008 sampling event, with the exception of a localised
decrease in BTEX and TRH C6-C9 concentrations in monitoring well ABH2105.

12.4.2.4 Polycyclic Aromatic Hydrocarbons (PAHS)
A summary table showing the results of the PAH analysis is provided in Table 26.

PAH concentrations were not detected at concentrations greater than the laboratory reporting limit in
the groundwater samples submitted for analysis. The results of PAH concentrations from the February
2017 sampling event showed the results similar to those of the previous 2008 sampling event.

12.4.2.5 Nutrients
A summary table showing the results of the nutrient analysis is provided in Table 27.

Ammonia concentrations exceeded the assessment criterion of 0.9 mg L™ in all groundwater samples
collected, with the exception of samples collected from ABH202, ABH2100 and BMW40L1.
Concentration ranged from 0.92 mg L™ (BMW401) to 7.2 mg L™ (AMW204).

Total phosphorus concentrations detected ranged from below laboratory detection limits in AMW202
to 2.7 mg L in groundwater sampled from AMW201.

The results nutrients from the February 2017 sampling event showed the similar results to the
previous 2008 sampling event.
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12.4.2.6 Volatile Organic Compounds (VOCs)
A summary table showing the results of the VOC analysis is provided in Table 28.

With the exception of the BTEX analytes mentioned above, VOC concentrations were not detected
at concentrations greater than the laboratory reporting limit in the groundwater samples submitted for
analysis, with the exception of Isopropylbenzene, collected from ABH2105. The results from the
February 2017 sampling event showed the similar results to the previous 2008 sampling event.

12.4.2.7 Organochlorine Pesticides (OCPs)

A summary table showing the results of the OCP analysis is provided in Table 29.

OCP concentrations were not detected at concentrations greater than the laboratory reporting limit in
the groundwater samples submitted for analysis. The results from the February 2017 sampling event
showed the similar results to the previous 2008 sampling event.

12.4.2.8 Organophosphate Pesticides (OPPs)

A summary table showing the results of the OPP analysis is provided in Table 30.

OPP concentrations were not detected at concentrations greater than the laboratory reporting limit in
the groundwater samples submitted for analysis. The results from the February 2017 sampling event
showed the similar results to the previous 2008 sampling event.

12.4.2.9 Polychlorinated Biphenyls (PCBs)

A summary table showing the results of the PCB analysis is provided in Table 31.

PCB concentrations were not detected at concentrations greater than the laboratory reporting limit in
the groundwater samples submitted for analysis. The results from the February 2017 sampling event
showed the similar results to the previous 2008 sampling event.

12.4.3 Sub-Surface Gas Monitoring

Sub-surface gas monitoring was undertaken on 10 June 2008 by trained CES personnel. Results are
provided in Table 32.

Methane concentrations were less than 0.3% in all of the landfill gas wells, both before and after
purging. Concentrations of carbon dioxide were elevated in ALG204 (10.2%) compared to the other
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wells. The lowest oxygen levels were observed in ALG204 (4.0%), with reduced oxygen levels being
present in ALG205. No gas formation pressure was observed in any of the wells.

12,5 VOLATILE ORGANIC COMPOUNDS

A sample of the gas evolving from BLG402 was collected into a Tedlar™ bag for analysis of VOCs.
With the exception of toluene, concentrations of VOCs were less that the detection limit of the
analytical method used. Toluene was present in the sample at a concentration of 120 parts per billion
by volume.

13 DISCUSSION AND SITE CHARACTERISATION

On the basis of the results of sampling and analysis of soil and groundwater across the site, the
findings of the investigation are presented below.

13.1 SOIL

With the exception of copper, nickel, zinc, lead, Benzo(a)pyrene, Benzo(a)pyrene TEQ and BTEX
the SAC for soil were not exceeded in samples of natural soil and fill analysed. The elevated
concentrations of copper, nickel, zinc and lead at sampling location AMW207 were potentially
associated with isolated metal shaving uncovered within the fill material at a depth of 0.5-0.7 mBGL.

Two lead concentrations in the fill material exceeded the adopted heath-based SAC and these lie
within proposed Block 3C — Logistics hub. These samples (located in BBH430 and BBH433 bores)
were collected from fill material a depth of between 2.4 and 2.6 mBGL. Considering these are located
at a depth of between 2.4 metres and 2.6 metres and will be capped during construction of proposed
buildings (i.e. Block 3C), it is not considered likely to cause a risk to human health of the future
receptors, and as such does not require remediation. However, a management strategy for lead
contaminated soils will be included in the Remediation Action Plan (RAP).

Eight copper concentrations in the fill material exceeded the adopted ecological-based SAC and
varied in depth ranging between 0.2 m BGL and 2.6 m BGL. As the copper concentrations did not
exceed adopted health-based SAC, and the 95% UCL calculation for copper in the fill material of
33.73 mg/kg was less than the adopted EILs, it is not considered likely to cause a risk to human health
of the future receptors and remediation is not considered necessary.

Four nickel concentrations in the fill material exceeded the adopted ecological-based SAC and varied
in depth ranging between 0.5 m BGL and 2.6 m BGL. As the nickel concentrations did not exceed
adopted health-based SAC, and the 95% UCL calculation for nickel in the fill material of 8.36 mg/kg
was less than the adopted EILs, it is not considered likely to cause a risk to human health of the future
receptors and remediation is not considered necessary.
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Three zinc concentrations in the fill exceeded the adopted ecological-based SAC. These exceedances
lie within proposed Block 3C — Logistics hub and were at a depth below the top 2 metres of soil. As
the zinc concentrations did not exceed adopted health-based SAC and were identified below this
depth remediation is not considered necessary.

The health-based SAC for Benzene and Xylenes was exceeded in four and three fill samples
respectively. In addition, three and four exceedances of adopted ecological-based SAC for Toluene
and Xylenes, respectively, were reported. The BTEX high concentrations were located around USTs
and lie within proposed Fig Tree Grove pavilion.

As a result of the elevated concentrations of BTEX, remediation and/or management measures are
required to ensure protection of the environment and human health. The removal of the bowsers,
USTs, associated pipework and impacted soil will be required under a Remediation Action Plan
(RAP) as part of the redevelopment of the site. BTEX concentrations were not detected shallower
then 1.0mBGL and the contamination is likely to extend underneath the maintenance shed. Given the
depth and limited extent of the contamination surrounding the USTs and presence of a sealed concrete
and bitumen surface covering the area, the impacted material including soil vapours are considered
to present a low risk to current users of the site. Due to the impending development, no immediate
management of the site over and above current maintenance are recommended.

Two Benzo(a)pyrene TEQ exceeded the adopted health-based SAC and lie within the proposed Flora
Street intersection upgrade and extension in the east side of the site. These samples (located in
BBH453 and BBH402) were collected from fill material a depth of between 0.2-0.3 mBGL in
BBH453 and 0.5-0.6 mBGL in BBH402. As a result of the elevated concentrations of Benzo(a)pyrene
TEQ, remediation and/or management measures are required to ensure protection of the environment
and human health. The removal of the impacted soil will be required under a Remediation Action
Plan (RAP) as part of the redevelopment of the site. Benzo(a)pyrene TEQ concentrations were not
detected at depths greater than 0.3 mBGL in BBH453 and 0.6 mBGL in BBH402 and consequently
the contamination is unlikely to extend to greater depths.

Site observations indicated that the vegetation on the site was in generally good condition and that
there were no areas of dead or stressed vegetation noted that may have been associated with soil
contamination.

Potential Acid Sulfate Soils (PASS) are expected to be present in natural material below the water
table. However, providing these materials are not disturbed they will not pose a risk to the local
environment. It is expected that the planned development of the site may result in disturbance of the
PASS. If disturbance of ASS is planned, a management plan will be required.

Asbestos fibres were not found in near-surface fill during drilling works, however fragments of
fibrous cement sheeting were found in surface fill in a limited number of locations across the site
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within fill on unsealed surface areas. Remediation or management of the ACM fragments is required
to ensure protection of human health. Given the lack of asbestos fibres in soil samples and the
presence of only cement bonded fragments in limited areas of the site and the low impact traffic on
the paths where cement sheet fragments may be present the presence of the fragments is considered
to represent a low risk to the users of the site and no immediate remediation of the site is
recommended. As a precaution, until the remediation of the fragments is addressed as part of the
redevelopment of the site, management of the areas should be considered when asbestos fragments
are found during ongoing use of the site by noting the location and either isolating area from traffic
and/or covering it with a layer of clean fill. To ensure clean-up of the fragments is ultimately achieved
a written record of the location of impacts should be maintained and provided to the remediation
contractor or developer’s contractor prior to development commencing.

13.2 GROUNDWATER

Sixteen groundwater wells were installed along the boundary of the site and within the site to assess
whether contamination resulting from the presence of landfills to the south was migrating onto the
site, with one well being placed in the centre. Four groundwater wells were installed surrounding
USTs located in KGC Club House car park. Of the suite of substances analysed in the groundwater
samples, copper, lead, nickel, zinc and ammonia were detected at concentrations that exceeded the
SAC established for groundwater, while TPH Cs-C14 and ethylbenzene concentrations above the
laboratory detection limit were detected around the USTs adjacent to the maintenance shed.

With respect to the concentrations of TPH and BTEX exceeding the laboratory reporting limit, as the
concentrations of these substances was only detected within ABH202 and ABH2105, the potential
for migration of contaminants appears to be limited. Given the limited extent of the contamination,
off-site migration is not considered an issue and with the impending development, no immediate
management of the area over and above current maintenance are recommended.

With respect to metal concentrations, given the nature of the fill materials identified, and that the
concentrations identified are unlikely to occur naturally in the soil types in the area, it is considered
likely that metals contamination in groundwater were possibly sourced from dredged sediments and
pore water placed on the site during the realignment of Cooks River.

With respect to the low concentrations of ammonia detected in groundwater, it is considered likely
that the potential source of ammonia is naturally occurring organic content in the dredged material
placed on the site during the realignment of Cooks River and minor impact of fertilizers used during
maintenance of the golf course.

Given the fact that the Cooks River is free flowing, is not a stagnant water body and that it is highly
degraded due to industrial pollution and stormwater run-off, it is therefore not a sensitive receptor.
Consequently, CES consider the elevated metal concentrations and ammonia to have low potential to
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adversely impact the receiving waters. CES consider the potential risk to human health and the
environment to not be significant or warrant active remediation.

Results from the February 2017 sampling event showed no significant change when compared to the
results of the 2008 sampling event. It is CES’ opinion that the groundwater chemistry at the site has
not significantly changed since the 2008 sampling event.

13.3 LANDFILL GAS

Concentrations of methane, carbon dioxide and oxygen in the gas extracted from six subsurface gas
monitoring wells installed along the southern perimeter of the site were not indicative of the presence
of landfill gas, as such, there was no evidence that the former landfills offsite to the south are
impacting on soil gas in the site.

The ground gas risk assessment, as outlined in NSW EPA (2012), was undertaken. The preliminary
screening process did identify the potential source of landfill gas from the adjacent site to the south
however, there was insufficient evidence to suggest risk to receptors and potential pathways of gas
migration. Further assessment was not deemed in consideration of the above findings.

It is noted that the NSW EPA (2012) guidelines have been superseded by NSW EPA (2020)
Contaminated Land Guidelines: Assessment and management of hazardous ground gases. The risk
assessment framework in the recent guidelines also recommends carrying out a preliminary screening
based on the CSM and therefore the results of the risk assessment are still valid.

The elevated carbon dioxide concentrations with ALG204 can be attributed the natural degradation
of organic matter.

There is no obvious source to associate with the detection of toluene in ALG402. However, this
location is off site and it is not deemed necessary investigate further.
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14 CONCLUSIONS AND RECOMMENDATIONS
14.1 CONCLUSIONS

The Cooks Cove Development Zone site consists of a filled area occupied by the Kogarah Golf
Course.

CES understands that the Cooks Cove Master Plan will include a net development zone of
approximately 15ha with up to 343,250m? Gross Floor Area (GFA) comprising

0 290,000m? of multi-level logistics and warehousing;

o 20,000m? for hotel and visitor accommodation uses;

o 22,350m? for commercial office uses;

o 10,900m? of retail uses.

With remaining areas of the site retained for public recreation and road related infrastructure.

With the exception of BTEX impact in fill material surrounding bowsers and USTs located within
the Kogarah Golf Club House car park and benzo(a)pyrene, copper and lead identified hotspots, the
soil across the site does not contain contamination such that extensive remediation would be
necessary to make the site suitable for the proposed mixed land use. However, it will be necessary
prior to redevelopment of the site to remediate the impacted areas by decommissioning and removing
the USTs and associated infrastructure; removing/managing benzo(a)pyrene, copper, and lead
impacted soils and to ensure that fragments of Asbestos Containing Materials present in mainly
surface fill in limited areas across the site are managed and disposed safely and in accordance with
regulations.

CES consider the elevated metal concentrations and ammonia in groundwater to have low potential
to adversely impact the receiving waters. The groundwater condition is also found to not have
significantly changed between the 2008 and 2017 sampling events. No remediation or active
management is considered necessary with respect to groundwater impacted with metals and ammonia.
Management activities should be reviewed at the time of redevelopment.

14.2 RECOMMENDATIONS

It is recommended that a Remediation Action Plan (RAP) be prepared to address hydrocarbon-
impacted areas associated with refuelling infrastructure in the Kogarah Golf Club House car park, the
areas of the benzo(a)pyrene, copper and lead hotspots, and the presence of fragments of asbestos
cement sheeting on the site.
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15 LIMITATIONS OF THIS REPORT

This report has been prepared for use by the client who commissioned the works in accordance with
the project brief and based on information provided by the client. The advice contained in this report
relates only to the current project and all results, conclusions and recommendations should be
reviewed by a competent person with experience in environmental investigations before being used
for any other purpose. Consulting Earth Scientists (CES) accepts no liability for use of interpretation
by any person or body other than the client. This report must not be reproduced except in full and
must not be amended in any way without prior approval by the client and CES.

The extent of sampling points and analysis of soil, groundwater and subsurface gas has been a grid
pattern with the exception of in the vicinity of the USTs. This approach has been adopted in order to
maximise the probability of identifying contaminants, however the approach may not identify
contamination that occurs in isolated pockets between sampling points.

Furthermore, soil, rock and aquifer conditions are variable, resulting in the heterogeneous distribution
of contaminants across the site. Contaminant concentrations have been identified at discrete locations,
however conditions between sample locations have been inferred based on estimated geological and
hydrogeological conditions, the nature and extent of identified contamination. Boundaries between
zones of variable contamination are generally unclear and have been interpreted based on available
data and professional judgement. The accuracy with which subsurface conditions have been
characterised depends on the frequency of sampling, field and laboratory methods, the uniformity of
the substrate and is therefore limited by the scope of works undertaken.

This report is based on statistical sampling constructs and does not provide a complete assessment of
the environmental status of the site and is limited to the scope defined therein. Should information
become available regarding conditions at the site including previously unknown sources of
contamination, CES reserves the right to review the report in the context of the additional information.
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Table 1: Summary of Borehole Information

. . . Depth Well Screen Interval
Borehole 10 Sampling Rationale Date Drilled m m
ABH201 Site Coverage 05 May 2008 2.8 N/A
ABH202 Targetted, adjacent to USTs 09 May 2008 4 1.0-4.0
ABH203 Site Coverage 07 May 2008 2.8 N/A
ABH204 Site Coverage 07 May 2008 2.8 N/A
ABH205 Site Coverage 06 May 2008 2 N/A
ABH206 Site Coverage 09 May 2008 2.8 N/A
ABH207 Site Coverage 09 May 2008 0.4 N/A
ABH208 Site Coverage 07 May 2008 2.8 N/A
ABH209 Site Coverage 07 May 2008 2.8 N/A
ABH210 Site Coverage 06 May 2008 2.8 N/A
ABH2100 Targetted, adjacent to old UST 21 May 2008 6.5 1.8-6.5
ABH2101 Targetted, adjacent to old UST 09 May 2008 17 N/A
ABH2102 Targetted, downgradient of old UST and under former maintenance shed 09 May 2008 2 N/A
ABH2103 Targetted, adjacent to USTs 09 May 2008 2.8 N/A
ABH2104 Targetted, adjacent to USTs 09 May 2008 4 N/A
ABH2105 Targetted, adjacent to bowsers 15 May 2008 4 1.0-4.0
ABH2106 Targetted, adjacent to underground waste oil tank 09 May 2008 2.8 N/A
ABH2107 Targetted, adjacent to bowsers and fuel lines 15 May 2008 1.6 N/A
ABH2108 Targetted, adjacent to USTs and fuel lines 15 May 2008 45 N/A
ABH2109 Targetted to assist in delineating hydrocarbon impact 15 May 2008 3 N/A
ABH211 Site Coverage 12 May 2008 2.8 N/A
ABH2110 Targetted, adjacent to old UST 21 May 2008 2 0.5-2.0
ABH212 Site Coverage 08 May 2008 2.8 N/A
ABH213 Site Coverage 12 May 2008 2.8 N/A
ABH214 Site Coverage 07 May 2008 2.8 N/A
ABH215 Site Coverage 06 May 2008 2.8 N/A
ABH216 Site Coverage 06 May 2008 2.8 N/A
ABH217 Site Coverage 06 May 2008 2.3 N/A
ABH218 Site Coverage 06 May 2008 0.5 N/A
ABH219 Site Coverage 06 May 2008 1 N/A
ABH220 Site Coverage 06 May 2008 0.6 N/A
ABH221 Site Coverage 08 May 2008 2.8 N/A
ABH222 Site Coverage 08 May 2008 2.8 N/A
ABH223 Site Coverage 08 May 2008 4.1 N/A
ABH224 Site Coverage 06 May 2008 2.8 N/A
ABH225 Site Coverage 06 May 2008 2.8 N/A
ABH226 Site Coverage 06 May 2008 2.8 N/A
ABH227 Site Coverage 06 May 2008 2.8 N/A
ABH228 Site Coverage 06 May 2008 2.8 N/A
ABH229 Site Coverage 06 May 2008 2.8 N/A
ABH230 Site Coverage 08 May 2008 2.8 N/A
ABH231 Site Coverage 08 May 2008 2.8 N/A
ABH232 Site Coverage 06 May 2008 2.8 N/A
ABH233 Site Coverage 07 May 2008 2.8 N/A
ABH234 Site Coverage 07 May 2008 2.8 N/A
ABH235 Site Coverage 07 May 2008 2.8 N/A
ABH236 Site Coverage 08 May 2008 2.8 N/A
ABH237 Site Coverage 06 May 2008 2.8 N/A
ABH238 Site Coverage 06 May 2008 2.8 N/A
ABH239 Site Coverage 08 May 2008 2.8 N/A
ABH240 Site Coverage 08 May 2008 2.8 N/A
ABH241 Site Coverage 08 May 2008 2.8 N/A
ABH242 Site Coverage 08 May 2008 2.8 N/A
ABH243 Site Coverage 08 May 2008 2.8 N/A
ABH244 Site Coverage 08 May 2008 2.8 N/A
ABH245 Site Coverage 07 May 2008 2.8 N/A
ABH246 Site Coverage 07 May 2008 2.8 N/A
ABH247 Site Coverage 07 May 2008 2.8 N/A
ABH248 Site Coverage 08 May 2008 2.8 N/A
ABH249 Site Coverage 08 May 2008 2.8 N/A
ABH250 Site Coverage 08 May 2008 2.8 N/A
ABH251 Site Coverage 08 May 2008 2.8 N/A
ABH252 Site Coverage 08 May 2008 2.8 N/A
ABH253 Site Coverage 08 May 2008 2.8 N/A




Table 1(continued): Summary of Borehole Information

. . . Depth Well Screen Interval
Borehole 1D Sampling Rationale Date Drilled m m

ABH254 Site Coverage 08 May 2008 2.8 N/A
ABH255 Site Coverage 08 May 2008 2.8 N/A
ABH256 Site Coverage 12 May 2008 2.8 N/A
ABH257 Site Coverage 12 May 2008 2.8 N/A
ABH258 Site Coverage 12 May 2008 2.8 N/A
ABH259 Site Coverage 12 May 2008 2.8 N/A
ABH260 Site Coverage 12 May 2008 2.8 N/A
ABH261 Site Coverage 12 May 2008 2.8 N/A
ABH262 Site Coverage 12 May 2008 2.8 N/A
ABH263 Site Coverage 12 May 2008 2.8 N/A
ABH264 Site Coverage 12 May 2008 2.8 N/A
ABH265 Site Coverage 12 May 2008 2.8 N/A
ABH266 Site Coverage 12 May 2008 2.8 N/A
ABH267 Site Coverage 12 May 2008 2.8 N/A
ABH268 Site Coverage 12 May 2008 2.8 N/A
ABH269 Site Coverage 13 May 2008 2.8 N/A
ABH270 Site Coverage 13 May 2008 2.8 N/A
ABH271 Site Coverage 13 May 2008 2.8 N/A
ABH272 Site Coverage 13 May 2008 2.8 N/A
ABH273 Site Coverage 13 May 2008 2.8 N/A
ABH274 Site Coverage 13 May 2008 2.8 N/A
ABH275 Site Coverage 13 May 2008 2.8 N/A
ABH276 Site Coverage 13 May 2008 2.8 N/A
ABH277 Site Coverage 13 May 2008 2.8 N/A
ABH278 Site Coverage 13 May 2008 2.8 N/A
ABH279 Site Coverage 13 May 2008 2.8 N/A
ABH280 Site Coverage 13 May 2008 2.8 N/A
ABH281 Site Coverage 13 May 2008 2.8 N/A
ABH282 Site Coverage 13 May 2008 2.8 N/A
ABH283 Site Coverage 15 May 2008 2.8 N/A
ABH284 Site Coverage 15 May 2008 2.8 N/A
ABH285 Site Coverage 15 May 2008 2.8 N/A
ABH286 Site Coverage 15 May 2008 2.8 N/A
ABH287 Site Coverage 15 May 2008 2.8 N/A
ABH288 Site Coverage 15 May 2008 2.8 N/A
ABH289 Site Coverage 15 May 2008 2.8 N/A
ABH290 Site Coverage 15 May 2008 2.8 N/A
ABH291 Site Coverage 15 May 2008 4.2 N/A
ABH292 Site Coverage 13 May 2008 4.2 N/A
ABH293 Site Coverage 13 May 2008 4.2 N/A
ABH294 Site Coverage 15 May 2008 4.2 N/A
ABH295 Site Coverage 13 May 2008 4.2 N/A
ABH296 Site Coverage 12 May 2008 2.8 N/A
ABH297 Targetted, adjacent to old UST 09 May 2008 13 N/A
ABH298 Targetted, adjacent to old UST 09 May 2008 15 N/A
ABH299 Targetted, adjacent to old UST 09 May 2008 15 N/A
ALG201 Site Coverage 12 May 2008 2.8 0.2-1.7
ALG202 Site Coverage 12 May 2008 2.8 0.2-1.7
ALG203 Site Coverage 12 May 2008 1.7 0.2-1.7
ALG204 Site Coverage 15 May 2008 2.8 0.2-1.7
ALG205 Site Coverage 15 May 2008 4.2 0.2-1.7
ALG206 Site Coverage 15 May 2008 2.8 0.2-1.6
AMW?201 Site Coverage 12 May 2008 2.4 0.9-2.4
AMW202 Site Coverage 07 May 2008 2.8 1.0-2.5
AMW?203 Site Coverage 09 May 2008 2.8 1.0-2.5
AMW?204 Site Coverage 09 May 2008 2.8 0.9-2.4
AMW?205 Site Coverage 08 May 2008 2.2 0.5-2.0
AMW?206 Site Coverage 15 May 2008 2.8 0.9-2.4
AMW?207 Site Coverage 12 May 2008 2.8 1.0-2.5
BBH401 Site Coverage 28 Apr 2008 2.8 N/A
BBH402 Site Coverage 28 Apr 2008 2.6 N/A




Table 1 (continued): Summary of Borehole Information

. . . Depth Well Screen Interval
Borehole 1D Sampling Rationale Date Drilled m m
BBH403 Site Coverage 28 Apr 2008 2.8 N/A
BBH404 Site Coverage 28 Apr 2008 2.8 N/A
BBH405 Site Coverage 28 Apr 2008 0.5 N/A
BBH406 Site Coverage 29 Apr 2008 2.8 N/A
BBH407 Site Coverage 29 Apr 2008 2.8 N/A
BBH408 Site Coverage 29 Apr 2008 2.8 N/A
BBH409 Site Coverage 29 Apr 2008 2.8 N/A
BBH410 Site Coverage 29 Apr 2008 2.8 N/A
BBH411 Site Coverage 29 Apr 2008 2.8 N/A
BBH412 Site Coverage 29 Apr 2008 2.8 N/A
BBH413 Site Coverage 29 Apr 2008 2.8 N/A
BBH414 Site Coverage 02 May 2008 2.8 N/A
BBH415 Site Coverage 30 Apr 2008 2.8 N/A
BBH417 Site Coverage 29 Apr 2008 2.8 N/A
BBH418 Site Coverage 29 Apr 2008 2.8 N/A
BBH419 Site Coverage 29 Apr 2008 2.8 N/A
BBH420 Site Coverage 30 Apr 2008 2.8 N/A
BBH421 Site Coverage 30 Apr 2008 2.8 N/A
BBH422 Site Coverage 30 Apr 2008 2.8 N/A
BBH423 Site Coverage 30 Apr 2008 2.8 N/A
BBH425 Site Coverage 29 Apr 2008 2.8 N/A
BBH426 Site Coverage 29 Apr 2008 2.8 N/A
BBH427 Site Coverage 29 Apr 2008 2.8 N/A
BBH428 Site Coverage 01 May 2008 2.8 N/A
BBH429 Site Coverage 01 May 2008 2.8 N/A
BBH430 Site Coverage 30 Apr 2008 2.8 N/A
BBH431 Site Coverage 30 Apr 2008 2.8 N/A
BBH432 Site Coverage 01 May 2008 2.8 N/A
BBH433 Site Coverage 01 May 2008 2.8 N/A
BBH434 Site Coverage 01 May 2008 2.8 N/A
BBH435 Site Coverage 01 May 2008 2.8 N/A
BBH436 Site Coverage 30 Apr 2008 2.8 N/A
BBH438 Site Coverage 30 Apr 2008 2.8 N/A
BBH439 Site Coverage 30 Apr 2008 2.8 N/A
BBH440 Site Coverage 30 Apr 2008 2.8 N/A
BBH441 Site Coverage 30 Apr 2008 2.8 N/A
BBH442 Site Coverage 30 Apr 2008 2.8 N/A
BBH443 Site Coverage 30 Apr 2008 2.8 N/A
BBH445 Site Coverage 01 May 2008 2.8 N/A
BBH446 Site Coverage 01 May 2008 2.8 N/A
BBH447 Site Coverage 01 May 2008 2.8 N/A
BBH448 Site Coverage 01 May 2008 2.8 N/A
BBH450 Site Coverage 01 May 2008 2.8 N/A
BBH451 Site Coverage 01 May 2008 2.8 N/A
BBH452 Site Coverage 01 May 2008 2.8 N/A
BBH453 Site Coverage 01 May 2008 2.8 N/A
BBH455 Site Coverage 01 May 2008 2.8 N/A
BBH456 Site Coverage 01 May 2008 2.8 N/A
BBH457 Site Coverage 30 Apr 2008 2.8 N/A
BBH458 Site Coverage 01 May 2008 4.2 N/A
BBH460 Site Coverage 01 May 2008 2.8 N/A
BLG404 Site Coverage 02 May 2008 2.8 0.3-1.8
BMW401 Site Coverage 02 May 2008 45 3.0-4.5
BMW402 Site Coverage 02 May 2008 2.8 1.1-2.6
BMW404 Site Coverage 02 May 2008 35 2.0-35
Installed by Golders
BBH304 Located towards eastern boundary of site (2001) 5.2 0.8-5.2




Table 2: Summary of Sample Information

Tocation | Sample Depth | Sk 10 T Date Semped | Waterir Type TP it o)
SOIL SAMPLES
Arao | 007 G006 0TKW Wy 2005 I "Grs over iy and opSOT e ranedGark brown, dry. oose i oot O
ABH2OL | 07:09 050506.02-KW Wy 2005 FILL Sand.fine graned.yellow, dry 0 moit loase o
Broot | 2628 050506:03-KW Wy 2005 SAND Sand, fine raned. pal grey. mois,dense T
Apran | oro2 00606 191K ey 2005 FiL Sand. fine grained.brown, dry, oose, gravel and rootet.odourless MO aL0 g
ABha | 045055 090506 192K ey 2005 FiL Sand. fine rained. brown, dry, oose, gravels and rootet,odourless Moist a0 g
B2 | 051 090506 195K Wy 2005 FiL Sty sand, fine groined, brownlgrey, most. sot,ace clay. sandsione, graves, o0t g
Apra | 1314 020506200 May 2008 A Sna. reyhrown, wetat 13m aism wzom g
Asra | 1022 0905062024 Wy 2005 SAN Sand. greyfron. wetat 13m aism wz20m O
Abra | 2128 00506205 May 2008 SAN Sand, fine rained. grey. wet,dense Sty 3
A2 ) 50506-601-K1 Wy 2005 SAN Sand. medium grained, brov we,loose [
ABha | 001 050859 ey 2005 FILL Grass over sy sand topsol fine grained, Gark brown. mors, dense, 100l o
Br20s | 0708 or0s0e ey 2005 SAND Sand.fine to medium gained, pal gey, most. dense o
A2 26 070506 6LKW 7y 2000 SAND Sand. fie o medium grined, ple grey. wel dense, SIgh F2S odour o
A2 04 or0s0e 7 vy 2006 FiL Sy sand, i gained, dark b 1 dense X 03
AR08 04 70506 5-KIW Feld Blind Replcae Sampl of G70506-55-KW__| O My 2006 FiL ity sand, in graine, dak browniey. most, dense rontone ravel a 0.2, rootets raughout. -
A2 04 G70506-57-KW Spit Fild Duplcate of 070606 55-KW 7 vy 2006 FiL Sity sand, fin graine, dark b S dense, X
AR08 15 07080656 KW ey 2006_| SILTY SAND ity and,fne 1o medium gaine. drk gey. moist 0 vit. en z
B0 02 060506-49-KW ey 2008 SAN Sand. fine raned, dark brownrey, mast. i iy “
ABHZ05 05 £08-50KW. ey 2006_| SILTY SAND Sy send, in 0 medium grained,dark brovnBlack, moi, dense )
Ashats | 162 060508 STKW Wy 2005 E Sand. fine 0 meidum grined, pale gry. wel,dense. ity lense, H2S odour 7
ABH2 | 0102 006062061 ey 2006_| SILTY SAND Sty sand, in gained, drk geyforon_ iy, loose 1 mod dense 3
Avaos | 112 090506200 ey 2006 | SILTY SAND Sty sand, in gained, drk ey, y.looe,adourtess O
ABhate | 2626 006062101 May 2008 SAND Sand_fine 1o medium gaine, it from 1.4, logs, rac iy, H2S oGour z
Br207 | 0204 0905062074 Wy 2005 FiL Road bas gravels wilh crushed sandsone,dry and adourless 7
Ash2te | 0006 70508 ey 2005 FiL 072 m coreToss. Gres over ity snd tpsof, i grained. drk brown, mois @ 0y, 100s “
Ashate | 1214 70506 Wy 2005 FiL Sand. fine rained. dark brown, crushed sandsone (orange). it harcoa fragments 3
Abhate | 2324 70506-69-KW 7y 2000 SAND Sand. e 1o medum graine, pls gey,saurated from 22 7. moderately dense, e iy, F2S odour s
ABh2 | 015025 70506-62-KW 7 ey 2006 FiL T Vollow, 0y o mois, ogse, bark and ravel
ABHZ) 06 70506-65 KW 7 ey 2008 | SILTY SAND Sity sand, fine 10 medium rained. dark brown, mast. moderately dense uaceclay, ncreasing ey Wi depi [
B 14 70506-54-KW. 7Ny 2008 | SILTY SAND 3 urated o 02
ABHZI0 X 060506 26-KW Wy 2005 Bk cake and finegrined, dark rown, mofst. lass, VOC (WA 71
ABHZID X 060506 47-KW ey 2006 | SILTY SAND Sty sand, medium o coarse grained, ple brovi, mors, dense,wac clay.Sight VOC and H2S odour 1z
ABHZID 5 060506 26-KW Wy 2005 Sand. medum grained. pale rey. st and weta 1.2 m, Gese, it lenes, F2S odour
82100 X 08-17K May 2008 FiL Sand_brown,fine rained. oo, dry. ravel, brick,blue metalshellsand odourles [
| ABH2100 X 090508-172-K May 2008 FiLl ‘Sand, grey, fine grained, dry and odourless [
| ABH2100 11 090508-173-K May 2008 FiLl Sand. yellowlgrey, fine grained. dry. Toose and odourless [
Broio0 | 1314 090506 160-K Wy 2005 FiL Sty sand,dark grey. fne raned. loose and ry 1z
[ ABH2100 | 1415 090508-175-K May2008_| SANDSTONE Orangelyellow sandstone, fine grained and dry 2
[ ABr2101 | 0102 090508-174-K May 2008 FiLl ‘Sand, brown, fine grained, Ioose, dry with gravels and blue metals 14
[ ABH2101 | 0405 090508-175-K May 2008 FiLl ‘Sand, grey, fine grained, loose dry and odourless 13
| ABH2101 091 090508-176-K May 2008 FiLl Sand, yellowibrown, fine grained, I00se, dry and odourless T
| ABHz101 1415 090508-177-K May 2008 FiLl Siltsand, dark brown, fine grained. dry, 1oose and odourless 5
Brotor | 1617 020506 176K ey 2006 | SANDSTONE Weathered sandstone, whitglrange, moist and odourless 7
[ ABH2102 | 0203 090506-185-K\ May 2008 FiLl ill, ourse grained. Toose and dry 4
| ABr2102 | 0708 090508-186-K May 2008 FiLl Sand. greylbrown, loose and dry with black gravels ]
| ABr2102 182 090506-187-K\ May 2008 FiLl sand. 1
[ ABH2103 | 0102 090508-194-K May 2008 FiLl Sand, brown, fine grained, loose, Terracota at d gravel 7
[ ABH2103 | 0102 090508-195-KW Field Blind '090506-194-KW. May 2008 FiLl Sand. brown, fine grained, loose, Terracota at W gravel a7
Bro10s | 03504 090508 196K Wy 2005 FiL Sand. brown,fne raned. foose, Terracowmat W gave %
| ABH2103 091 090506-197-K\ May 2008 FiLl Sand. brown, fine grained. loose, Terracota at W gravel 25
| ABH2103 ) 090508-199-K) May 2008 FiLl Sand. 3 et from 1.4m. Saturated from 14-2.8m 3
| ABH2103 28 090508-201-K\ May 2008 FiLl Silty clayey sand, brovin, soft and saturated with several shells a1
| ABr2104 05 090508-196-K) May 2008 FiLl Sand, brown, fine 1o medium grained. [00se and moist with gravels 5
| ABr2104 06 090508-334-K\ May 2008 FiLl Sand, yellow, fine 10 2
BI04 12 0905063354 Wy 2005 FiL Snd.yellow, . fneto 7
ABroios | 263 090506345 Wy 2005 FiL Salyclayey snd, greyoravn, dense and vt with shll g
[ ABr210d | 4245 090508-350-K\ May 2008_|SANDY CLAY ‘Sandy clay, orange and odourless 9
Broi0s | 0405 50506-325K1 Wy 2005 FILL Clayey sand_orangelrey course raned, adoutess and mors. lrge boukder rocks, sandstone and conrete Very Song. yrocarbon odeur from 1
[ ABH2105 | 1415 150506-333-K1 May 2008 FILL Clayey sand, orangelgrey, course grained, odourless and moist. large boulder rocks, sandsione and concrete. Very strong, hydrocarbon odour from im
| ABH2105 283 150508-346-K1 May 2008 SAND. 'Sand grey, fine 1o medium grained, saturated, hydrocarbon odour and loose.
| ABH2105 384 50508-600-K\ May 2008 SAND Brown sand, fine o medium grained with no odour 0:
| ABH2106 | 0102 090508-204-K) May 2008 FiLl Drown 0psoil fine grained and moist
[ ABH2106 | 1112 090506-205-K\ May 2008 FiLl ‘Sand, yellow, medium grained. moderately dense with shells and moist Saturated at 2.0m
Brotos | 2626 090506206 Wy 2005 FiL ity cly.grey.soft and wet with F2s odour
| ABH2107 | 01502 150508-339-K1 May 2008 FiLl Silty sand wpsoil fine to mediam grained, moist and odourless with gravels 7
| ABH2107 | 0506 150508-340-K1 May 2008 FiLl ‘Sand, browinfgrey, fine to medium grained, gravels and odourless 04
| ABr2107 11 50506-341-K\ May 2008 FiLl Rocks,sand. moist EOH at 16mBGL 2927
[ ABH2107 | 1516 150508-342-K0 May 2008 FiLl Rocks, sand. 9 EOH at 16mBGL 1670
[ ABH2108 | 0102 150508-343-K) May 2008 FiLl Sand. yellow. fine grained, most o dry. Rocks at 0.3m a1
Broioe | 0506 50508 34-K1 ey 2005 FiL Sy sand, Gk brown,fine grained wit rac clay. mois withsight FC odour ]
[ ABr2i8 | 1112 150508-345-K1 May 2008 FiLl 1y srong Hydrocarbon odour 1432
| ABr2108 331 150508-347-K1 May 2008 FiLl Silty sand, dark grey, fine 10 medium grained, @
[ ABH2108 | 4245 150508-348-K1 WMay 2008 SAND Sand, pale grey. silty lenses, odourless and moist 5
| ABH2109 | 0-0.05 150508-336-K1 May 2008 FiLl Gravels and roadbase 8
[ ABH2109 | 0506 150508-337-K) May 2008 FiLl Silty sand, dark brown, fine to medium grained, moist and odourless 6
Broioe | 1112 50506 330-K1 ey 2005 FiL and.gey.fine 1 medium rained. morstand odourtess 3
| ABH2109 83 150508-351-K) May2008_| SILTY SAND Silty sand. grey. fine to medium grained, moistand dense 7
| ABr2iL 0.1 120508-214-K May 2008 FiLl ‘Grass over silty sand, race clay, dark browin, fine grained, most, dense with rootlets 5
ABtiT 12 20506-215-K1 ey 2005 FiL S, il gy, medum gained. most 0 wet_ 25 odour,dense, s enses throughou, sauraied a Lam 0 20m 3
Astit 12 20508 216 KW Sl TR KW, May 2008 FiL Sand. pale grey. medum gained. mast o wet_ 25 odour,dense, i enses throughout, sauraied t L4 o 20m 3
Asri | 2526 120506-217-K1 ey 2005 SAND Sand.pale grey.course grained, Gense 36
ABH2I2 | 035045 080608 161K ey 2005 FiL Sty sand, fine 10 medium grained. brown, firm, charcoa fragments and hels a0-4m. Trace ly and st -
ABrei2 | 0607 080606 162K Wy 2005 FiL Sand.yelow. fine grained, denseand ry 0 matst. g
Asreiz | 2628 080508 163K May 2008 SAND Sand. whie, fine rained.very dense, hard and oy (near g s 4
Asreis | 002 1205082118 May 2008 FiL s 4 ose, 7
ABH2I3 | 0506 120508 212K ey 2005 FiL Sand.yellow. medium grained,dry. blackcharcoal a05m s
Asrers | 1213 120508215k May 2000 | SANDSTONE I W dry Refusal o 1 ©
ABhzia | 001 0B T0K ey 20 FiL Grass over sily sand topsol Gark brown, matwih rootes o
ABh2ia | 0405 G05067LK) Wy 2005 FiL Sand.yellowlpale gy, fine 1o medium ained. Gense, moistand HS odour. Sl enss rom 08, Wt from 06 Saurated rom 1520
ABris | 002 R050B3K Wy 2005 FiL “Grass over silty clay opsal dark brovin, firm o sof, molst wih rootets
ABH2IS | 0709 060506-37-KW ey 2005 FiL ET 4 Siltlenses and H25 odaur roughout
ABH2IS | 0709 060506 3K Field Blind Rep 0808 37K May 2008 FiL Sand. Gonse, Troughout
Aris | 222 060506-39-KW Wy 2005 SAND Sand_pale grey. )
Ah2is | 002 060506 20-KW May 2008 FiL Grass over sl cleytopsil brownlorange mofs, dense it ool
ABHis | 0304 060506 4LKW Wy 2005 FiL . Gark b u
ABhis | 2628 060506 22-KW May 2008 SAND Sand. pale gey, e fine 1 medium grined,Gense wih F2S odour
Asrer | 002 060506-23-KW ey 2005 FiL Grass covering it and, 10 sl Fin o medlm graned. Gark brown, malstand loose
ABreIT | 0205 060506 KW ey 2005 FiL Sty sand, fine 1 mefum raned. most, A 3
Asver | 1314 050606 25-KW ey 2005 FiL ncress in clay content, becoming wett £3m s
ABhzie | 001 050806 W ey 2005 FiL Grass over sy sand topsol Gark brown, mastwih 0otes 3
ABhzie | 0405 060506.07-KW ey 2005 SAND Sand. Tghtbrown, fin graine. moistand dense_ Refusal a0.mBGL an Sandsions a
Aprzio | 002 0050606 KW ey 2005 FILL "Grass over silly sand opsol dark brovin, Toose, ot wih 100t
Asheio | 081 060506:00-KW ey 2005 SAND Sand. dark ey, fine 1 meslum grained and most. Refusdl on andstone a LOMBGL
ABr2z0 | 020 060506 00-KW ey 2005 FiL Ash il blackrey, crsp and dry o moist
Az | 050 060506.06-KW Ny 2005 FiL S, racedey, Tghtbrown, dense and morst.
Asrz2i | 010 080606 156K Wy 2005 FiL Grass over sty sand topsol Gark brown, fine 0 medum groine, oot and moist
ABrz21 | 075085 080506 150K Wy 2005 FiL Sand_fine rained, brown, loose and ry 9
Asrez | 151 080508 160K Wy 2005 FiL Sy clay and,brown, sof, wet o satrated at £5-L6m 39
Aprez2 | 001 70506 ey 2005 FiL Sty topsoil.brown, mostwit roos 03
ABrez2 | 0304 70506 Wy 2005 FiL Sty sand, Gk brownfolack,fine grined, moistand it
Aprez2 | 1616 70506-6-KW. 7V 2000 SAND Sand.pale ey, ot we, Saturaid fom 17-25m T
Asrezs | 002 70506-72-KW Wy 2005 FiL “Grass over sany topsil.brown,dry withgraves and ool 7
ABHzzy | 0506 705067 KW 7 Vay 7008 FiL Sand.fine raned,brown. dry nd d sh al05-06m. Gense and morstat Geptn ©
Asrezy | 1a1a T0508-74-KW 7 ey 2006 FiL Sy sand,brownigey.fnegraine, dense morst, i ravel an possile ash 2
Amvezy | aras 070508 75 KW 08 Mey 2008 _|_SILTY SAND Siysand,derk gry,fine to medium et 2m Saturted at37-41m 3




Table 2 (continued): Summary of Sample Information

Location | Sample Depth | ‘Sample Id Date Sampled | _Material Type Material Description [PID (ppm)
SOIL SAMPLES
ABH224 003 060508-30-KW. 06 May 2008 FILL Grass over silty sand top soil, fine grained, loose, moist with roots 12
ABH224 0607 060508-31-KW. 06 May 2008 FILL Silty sand, dark grey, moderately dense and moist 16
ABH224 | 26528 060508-32-KW. 06 May 2008 SAND Sand, pale, grey, fine et and dense 69
ABH225 002 060508-33-KW. 06 May 2008 FILL Grass over silty sand topsoil, fine dark brown, moist with rootlets 21
ABH225 0206 060508-34-KW. 06 May 2008 FILL Sand, yellow, ine to medil oose, moist, odourless and shells 19
ABH225 1819 060508-35-KW. 06 May 2008 FILL Silty sand, brown, fine to medium grained wit race clays, loose and soft with slight H2S odour. Saturated from 1.5-2.0m 1
ABH226 0102 060508-20-KW. 06 May 2008 FILL h fill -
ABH226 0405 060508-21-KW. 06 May 2008 FILL Sand, yellow, fine to medium grained, moderately dense, moist, shells, charcoal gravels and tree roots 2
ABH226 1718 060508-22-KW. 06 May 2008 FILL Sand brown, wet and loose 12
ABH227 0206 060508-17-KW. 06 May 2008 FILL Silty clay, brown/grey soft, moist with minor gravels -
ABH227 02:06 060508-18-KW. 06 May 2008 FILL Silty clay, brown/grey soft, moist with minor gravels -
ABH227 1011 060508-19-KW. 06 May 2008 FILL Clay silt sand dark grey 14
ABH228 0203 060508-10-KW. 06 May 2008 FILL Grass over sily clay topsoil, dark brown and moist with charcoal at 0.3m 16
ABH228 0506 060508-11-KW. 06 May 2008 FILL Clayey silt, brown/grey, soft, moist with minor gravels 14
ABH228 2526 060508-12-KW. 06 May 2008 SAND Sand, pale grey, fine dense and moist 18
ABH229 0103 060508-13-KW. 06 May 2008 FILL Grass over silty clay topsoil, dark brown, moist with rootlets. Ash at 0.1m and tree roots at 0.3m 11
ABH229 0508 060508-14-KW. 06 May 2008 SAND Sand, pale grey, fine grained, dense, moist with H2S odour. Silt clay contant from 1.2m. Wet from 1.5m. Refusal on sandstone at 1.6mBGL 11
ABH229 0508 060508-15-KW Field Blind Replicate Sample of 060508-14-KW 06 May 2008 SAND Sand, pale grey, fine grained, dense, moist with H2S odour. Silt clay contant from 1.2m. Wet from 1.5m. Refusal on sandstone at 1.6mBGL 11
ABH229 0508 060508-16-KW Split Field Duplicate of 060508-14-KW. 06 May 2008 SAND Sand, pale grey, fine grained, dense, moist with H2S odour. Silt clay contant from 1.2m. Wet from 1.5m. Refusal on sandstone at 1.6mBGL 11
ABH230 0102 080508-148-KW. 08 May 2008 FILL Sand, brown, ine to medi Toose, dry to moist with gravels, sandstone and minor charcoal 21
ABH230 0506 080508-149-KW. 08 May 2008 FILL Shale rocks, crushed brick, brown clay, stiff, dry and sandstone rubble 27
ABH230 222 080508-150-KW 08 May 2008_| _SANDSTONE ‘Weathered sandstone, course greined, white and weet
ABH23L 003 080508-151-KW 08 May 2008 FILL and, pale greylbrown, fine grained, loose and dry 3
ABH23L 0607 080508-152-KW. 08 May 2008 FILL Sand, yellow, fine to medium grained, moderately dense and moist 3
ABH231 0607 080508-153-KW Field Blind Replicate Sample of 080508-152-KW__| 08 May 2008 FILL Sand, yellow, fine to medium grained, moderately dense and moist 3
ABH231 091 080508-154-KW 08 May 2008 FILL Silty sand, grey, fine grained, dense and moist with concrete gravels 21
ABH232 002 060508-52-KW. 06 May 2008 FILL Grass oversilty clay topsoil, dark brown, soft and moist 08
ABH232 0304 060508-53-KW. 06 May 2008 FILL Silty sand, dark brown, fine grained, moist and odourless 05
ABH232 1921 060508-54-KW. 06 May 2008 FILL Sand, pale grey, fine to medium graine, dense, moist with slt lenses Wet at 14m 05
ABH233 00.15 070508-93-KW. 07 May 2008 FILL Grass over silty sand topsoil, moist, dense with roots 14
ABH233 02:04 070508-94-KW. 07 May 2008 FILL ‘Sandstone rubble, whiteforange, hard. Clay with sand, brown, fine grained and moist 26
ABH233 0204 070508-95-KW Field Blind Replicate Sample of 070508-94-KW 07 May 2008 FILL ‘Sandstone rubble, whiteforange, hard. Clay with sand, brown, fine grained and moist 26
ABH233 2628 070508-96-KW. 07May2008_| _SILTY SAND Silty clay sand, grey, wet with H2S odour 2
ABH234 0305 070508-81-KW. 07 May 2008 FILL Silty sand, dark brown, fine grained, very dense and moist 07
ABH234 0305 070508-82-KW Field Blind Replicate Sample of 070508-81-KW 07 May 2008 FILL Silty sand, dark brown, fine grained, very dense and moist 07
ABH234 2628 070508-83-KW. 07May2008_| _SILTY SAND Silty sand, dark grey, fine 50ft 0 dense and moist to et 03
ABH235 001 070508-79-KW. 07 May 2008 FILL Grass over silty sand topsoil, dark brown, fine grained, loose, moist with roots -
ABH235 | 04055 070508-80-KW. 07 May 2008 FILL Sand, pale greylorange, fine to medium grained, dense and moist -
ABH236 001 080508-102-KW. 08 May 2008 FILL Grass over silty sand topsoil, dark brown, fine grained, loose, moist with roots 153
ABH236 | 0650.75 080508-103-KW. 08 May 2008 FILL Sand, pale grey with orange motles, fine trace silt lenses, shells and moist 7
ABH236 1415 080508-104-KW 08May2008_| SILTY SAND Silty clayey sand, brownlgrey, fine et soft with H2S odour. Saturated from 1.4-25m 218
ABH237 002 060508-27-KW. 06 May 2008 FILL Grass oversilty sand top soil, brown, fine to medium grained, moist and loose -
ABH237 1112 060508-28-KW. 06 May 2008 FILL Sand, yellow, fine to medium grained, silty clay lenses at 1.0-1.2m, moderately dense, moist and shells 2
ABH237 2628 060508-29-KW. 06 May2008 | SILTY SAND Silty clay sand, dark grey, fine i . wetand H2s odour 22
ABH238 0105 060508-23-KW. 06 May 2008 FILL Sand, yellow, fine to Toose, moist with shells at 0.7m 23
ABH238 0105 060508-24-KW Field Blind Replicate Sample of 060508-23-KW 06 May 2008 FILL Sand, yellow, fine to medium grained, Ioose, moist with shells at 0.7m 23
ABH238 112 060508-25-KW. 06 May 2008 FILL Silty sand, dark brown, fine ined, dense and moist 2
ABH238 1516 060508-26-KW. 06 May2008_| _SILTY SAND. Silty sand with trace clays, brownygrey, moist, dense, organic odour and shells, Saturated from L.5m 12
ABH239 001 080508-121-KW. 08 May 2008 FILL Grass over silty sand topsoil, dark brown, fine grained, loose, moist with roots 31
ABH239 0405 080508-122-KW. 08 May 2008 FILL Sand, pale, brown, fine grained, loose and moist with white shells 25
ABH240 0104 080508-123-KW 08 May 2008 FILL Sand, yellow, fine to Toose, moist with shells 29
ABH240 0104 080508-124-KW Field Blind Replicate Sample of 080508-123-KW__| 08 May 2008 FILL Toose, moist with shells 29
ABH240 0104 080508-125-KW Split Field Duplicate of 080508-123-KW. 08 May 2008 FILL Toose, moist with shells 29
ABH240 081 080508-126-KW. 08 May 2008 FILL Sand, pale grey, fine to medium grained, dense, moist with slight organic odour 13
ABH241 001 080508-127-KW. 08 May 2008 FILL Grass oversilty clay topsoil, dark brown, Ioose, moist with rootlets 22
ABH241 0506 080508-128-KW 08 May 2008 FILL Sand, yellow, fine to medium grained, loose, moist with shells and orange motles 37
ABH241 1516 080508-129-KW 08 May 2008 FILL Silty clayey sand, dark brown, soft and moist. Saturated from 1.4-1.9m. Clay contant and stiffess increased with depth 39
ABH242 001 080508-144-KW 08 May 2008 FILL Grass over silty sand topsoil, dark brown, dense with roots 13
ABH242 0507 080508-145-KW. 08 May 2008 FILL Sand, pale grey, fine grained, dense, moist with orange mottles, rootlets and shells 24
ABH242 0507 080508-146-KW Field Blind Replicate Sample of 080508-145-KW__| 08 May 2008 FILL Sand, pale grey, fine grained, dense, moist with orange mottles, rootlets and shells 24
ABH242 2628 08 May 2008 SAND Sand, pale grey, fine to medium grained, dense and et 23
ABH243 001 080508-141-KW 08 May 2008 FILL Grass over silty sand topsoil, dark brown, fine grained, loose, moist with roots 15
ABH243 0203 080508-142-KW 08 May 2008 FILL Silty sand, dark brown, fine grained, dense and moist vith black charcoal at 0.2m 14
ABH243 1516 080508-143-KW. 08 May2008 | SILTY SAND Silty clay sand, dark grey, soft and wet 15
ABH244 | 025035 070508-90-KW. 07 May 2008 FILL Ash fill, white gravels, some sand, moist to wet 03
ABH244 0506 070508-91-KW. 07 May 2008 FILL ‘Ash fill, white gravels, minor sand, moist to et 03
ABH244 1314 070508-92-KW. 07 May 2008 SAND Sand, pale grey, fine to medium grained with silt lenses, moderately dense, moist to wet with H2S odour. Saturated from 1.5-2.7m 02
ABH245 0304 070508-87-KW. 07 May 2008 FILL Sand, dark brown, fine grained, loose with ash -
ABH245 0506 070508-88-KW. 07 May 2008 FILL Sand, dark brown, fine grained, ash waste and loose 12
ABH245 051 070508-89-KW. 07 May 2008 SAND Sand, pale grey, fine ined, loose ‘and moist.Saturated from 1.5-2.8m with H2S odour 04
ABH246 002 070508-84-KW. 07 May 2008 FILL Grass over silty sand topsoil, dark brown, moist with roots 02
ABH246 1416 070508-85-KW. 07 May 2008 SAND Sand, pale grey, firm, moist, with silt lenses and H2S odour. Staurated at 1.4-2.8m 01
ABH246 1416 070508-86-KW Field Blind Replicate Sample of 070508-85-KW 07 May 2008 SAND Sand, pale grey, firm, moist, with silt lenses and H2S odour. Staurated at 1.4-2.8m 01
ABH247 0104 070508-98-KW. 07 May 2008 FILL Silty sand, dark brown, fine to dense, black charcoal and gravels 19
ABH247 0104 070508-95-KW Field Blind Replicate Sample of 070508-98-KW 07 May 2008 FILL Silty sand, dark brown, ine to dense, black charcoal and gravels 19
ABH247 112 - 07 May 2008 FILL Sand, pale grey. fine dense, moist with silt lenses and shells 29
ABH247 2628 070508-101-KW 07 May 2008 SAND Sand, pale grey, fine dense, moist with H2S odour 105
ABH248 001 080508-105-KW. 08 May 2008 FILL Grass over silty sand topsoil, dark brown, trace clay and moist 216
ABH248 111 080508-106-KW. 08 May 2008 FILL Sand, yellow, fine to medium grained loose, dry to moist with sil lenses and shels 209
ABH248 111 080508-107-KW Field Blind Replicate Sample of 080508-106-KW__| 08 May 2008 FILL Sand, yellow, fine to medium grained, loose, dry to moist with sil lenses and shells 209
ABH248 2628 080508-108-KW 08 May 2008 SAND Sand, pale grey, medium, moderately, moist to wet with H2S odour 43
ABH249 0103 080508-109-KW 08 May 2008 FILL Sand, pale brown, fine to medium grained, Ioose, dry to moist 86
ABH249 111 080508-110-KW 08 May 2008 FILL Silty sand, grey, fine grained, dense, moist with ash waste (black and white) 74
ABH249 1214 080508-111-KW. 08 May 2008 FILL Sand, grey, sty caly lenses, fine to and moist 95
ABH249 221 080508-112-KW. 08May2008 | SILTY SAND Silty clayey sand, dark grey, fine grained, wet. Saturated from 1.5-2.2m 23
ABH250 0103 080508-113-KW 08 May 2008 FILL Sand, yellow, fine Toose, dry to moist, shells, black gravels with trace silty clay lenses 41
ABH250 0709 080508-114-KW 08 May 2008 FILL ‘Ash waste layer, balcklwhite, vet from 0.9-11m 28
ABH250 1516 080508-115-KW 08May2008_| SILTY SAND Silty clayey sand, fine grained, soft and wet. Saturated from 1.4-2.0m 02
ABH25L 001 080508-116-KW. 08 May 2008 FILL Grass over silty sand topsiul, dark brown, fine grained, loose and moist with roots 32
ABH25L 051 080508-117-KW. 08 May 2008 FILL Silty sand with trace clay, brown, firm and moist with roots 31
ABH252 001 080508-130-KW 08 May 2008 FILL Grass over silty sand topsoil, dark brown, fine moist with rootlets 11
ABH252 0608 080508-131-KW 08 May 2008 FILL Sand, yellow, fine to medium grained, dense and moist with shells 13
ABH252 1213 080508-132-KW 08 May 2008 FILL Silty sand, dark grey, fine to medium grained, dense and moist 25
ABH253 001 080508-133-KW. 08 May 2008 FILL Grass over silty sand topsoil, dark brown, loose, moist with roots 2
ABH253 0507 080508-134-KW. 08 May 2008 FILL Sand, yellow, fine to medil To0se and moist with shells 14
ABH253 221 080508-135-KW 08 May2008_| _SILTY SAND Silty clayey sand, brown, fine grained, soft, moist to wet. Saturated from 1.5-2.4m 29




Table 2 (continued): Summary of Sample Information

Tocation | Sampte Depth | Sl 1a T Date Sampted | Waterial Type | Waterial Description P10 Gom)
SOIL SAWPLES
Ao | 001 S0 T KW oy 2006 i s over Sy clay opeal race sand, Gak bron, i, ot withroos and Shell
ApH2sa | 0507 080506-137-KW oy 2006 FiL ity sand. drk ey, oft and et 1 0m
2628 080508 T3 KW iy 2008 | SILTY SAND Tty Sand withrace clay, gy, foolt, Gense and morst.
ApH2ss | 002 080506-130-KW oy 2006 FiL Garkbrown, dence.
091 GB0S08-1A0KW oy 2006 FiL Siy sand, Gark grey. dens and moist 0 et
Asv2se | 001 120506-264-KW oy 2006 FiL Grss over siy sand,brown, mois withroots
g 1213 120508 265KW T2y 2008 SAND Snd ik gy, ly Gan, S enses, Wit rom 1.2 6m it ght FIZS odour a1 Z0m
ApH2se | 2426 120508 266-KW 12 May 2008 SAND Sand.pae grey, i T ferse, wietrom 1 25 odour at 2.0m 2
Agrzst |00z 120606 T2y 2008 FiLL Grass over sily sand topsoldak brow, fine raied. with roos T
ABH2sT | 0405 120508-255-KW 12 Miay 2008 FiL 1
Aoz | 2223 120508 256-KW T2y 2008 SAND Sand.pae ot to vt wih S enses. Saturatedfrom 14-22m T
Apvzse | 002 120508 251-KW 12 May 2008 FILL Grass over sy sand opeoldark brown in grained. dense, moist wit rots 0
g 0511 120508252 T2y 2008 FiLL Sity sand.Gark brow, ine graied, very dense,and mort 0
ABH2se | 1415 120508-253 KW 12 May 2008 SAND o oo i i tace cly fom 1m. Saturated from 15- 9
o1 ZiERW T2y 2008 FiLL L dark rown,Tooe ane c
ABH259 | 0607 120508-249-KW 12 Miay 2008 FILL Sand.ple rsy fine rained.looe, moistwith i fenses 1
vz | 1e19 120508250 T2y 2008 SAND S : 0
ApHz60 | 002 120508 24-KW 12 Miay 2008 i Grass over sy san topil, drk brow, ry. oos. oot with ravels -
AGHZG0 | 0608 120508 245KW T2y 2008 i Sand. pal ey, fine grained, dry. Tom FEx]
ABHZG0 | 0608 20508-246-KW Fild Blind Repliate Sample of 120506-245-KW | 12 May 2008 i Sand. pal rey. fine graine, ry. loose, hels an most from 1.0m 128
i 1517 0506 247K T2y 2008 Sitysard, it shels and e fom 15-Lm 53
Apvzs | 002 120508 264-KW 12 My 2008 Grasson ity and topso. brawn, oose and -
ABHZEL T 120508 241 KW T2y 2008 Sand,yelow, most, loose with poradic el 3%
ABH2GT 28 120508 262-KW 12 May 2008 Sond, ey, fin t medium grined,firm, mars wih s erses 51
vz 5 120508 238 KW T2y 2008 Sand,yelow, i o4
A2 19 120508-239-KW 12 Miay 2008 i Sond, rey, i eses, el and vt -
AgrzsE 0 T20508-240-KW FIid Biind Repliate Sample of 120508-Z30-KW | 12 iy 2008 i Sand,gey, st enses, el and et -
ABH25E 0 120506 235-KW 12 Miay 2008 i Grass o s fopoi. fine raned, . o0t and 1oose 0
ABHZsE 120508 236-KW T2y 2008 i S, yellow, e graied,looseand ry. el at 12m B
ABH2E 120506-237-KW 12 Miay 2008 i Calyeye sandy it black.fim and moist 7
i 05062320 T2y 2008 i Grass over sy san topeol ie raied, roos, 0y andToose 3
A4 120508-235- KW 12 May 2008 i Sand.yelow,fin 1o medum grained, oo, cry wihshlls 0
i 120508 254-KW T2y 2008 | SILTY SAND Sity clayay et n 5
ABH2GS 120506-226-KW 12 May 2008 FiL Grass over sty sand, drk brown, derse, most,finegraine with oots and el 28
i = 120508 225-KW T2y 2008 FiL Sand,pale rey, s with shells and et ot 1.0m 77
ABH2GE E "20508-230-KW Spi Field Duplicate Sampl of 120508-220-KW |12 May 2006 FiL Sand.pale rey. mecium grined,dense, mois withshlls and wet a 1.0m 77
i 7 T2y 2008 | SILTY SAND e © m FE)
ABH2GE 0 120506-226-KW 12 Miay 2008 i Gras over snd i, brown,fne grined, mos, loose with rootts 3
i 3 120508 227K T2y 2008 | SILTY SAND Sty sand, grey, most o et s 37
Asvzs | 002 120508-225 KW 12 Miay 2008 i e over L brow, fine -
AgrzeT | 0306 ZRW T2y 2008 i Sand,ple grylyelow,medin gaied, mo 5
ApvzsT | 1112 120506-225-KW 12 May 2008 i . 5 2
i G0z IR T2y 2008 i Garch -
ABH26e | 0506 120508-273-KW 12 May 2008 i b e grained, moi,
i 1516 120508 274-KW T2y 2008 | SILTY SAND Sity clyey sand, Gark gey. fne grained, firm, maist (0 wet
AsH2s9 | 001 130508 314-KW oy 2006 i Grss over sy sand opsoildark brown, ie grained. dry and loose
i ‘ T30508 SIS KW oy 2006 i Sity sand.dark b Wit orgric odour
ABH2S 14 130508 316-KW oy 2006 i yellowlorange, most and bard
AGHz z T30508 SLIHW oy 2006 i S yelow, i Wetat om
ABH2T0 16 130508 312KW oy 2006 i Sand. yllow. fne i Wetat 15m 3
vz 28 T30506 STTHKW iy 2008 | SILTY SAND Sty sand, Gark ey, fine graine, dens, ot with roolts
ABH2TL 2 130508 308-KW oy 2006 i Sandy tosoi, brown,fine grained.ry.lose wih oots
Agar | 0% FE oy 2006 i . 0 mofst it depth,shll and oose
ABH2TL = 130508 310-KW oy 2006 i Sty sand vith trace lay, dark grey.
AGHaT. 0 W oy 2006 i Grass over sand,pale brown, ry Toose with rots. Char
ABH2T2 E T30508-305-KW Fild Blid Replicate Sample of 130506-300-KW oy 2008 i Gras over sand,pa . ot
Agrarz T30506-307KW oy 2006 i Sandy st dark gey, sot and et
ABHaTs | 005015 130508 252-KW oy 2006 i Grass over sy san topl, brova,finegrined. iy and oose withroots
iz o 130508 253KW oy 2006 i Sand,yellowlpal grey withorange motles an trace s Fine grained and most.
ABH2TS 5 T30508-294-KW Fild Blid Replicate Sample of 130506-297-KW ey 2008 i . m o 4
vz o T30606-269-KW oy 2006 i orangefbrov, course graned it clay and most
ABHaTE 50 130508-290-KW oy 2006 Sand,Gark rown, in 0 meclum grined, ooseand moist
Agrzrs | 221 130508 291 KW oy 2006 Snd ke ey, i it shll, Saturated rom L4-26m
Asvars | 002 130506-265-KW oy 2006 Grassover ity sand, brown, i rsined, oo, most withrots
Agrzrs | 0812 1306508 286-KW oy 2006 i Sand,yelow, Turbi,dense, rge shefsand ot
Asv2rs | 0812 Ta0508-267 e of 130506 266 KW, oy 2006 i Sond, yellow, . donse,
vz | o0siz T30508-288-K\W Spi Field Duplicate o 130508 Z66-KW. oy 2006 i Sand,yelow, Turbi,dense, rge
ABH2T6 | 005025 130508262+ oy 2006 i Sand.brown, ine o mecium grained, gravels and ash o moistand loose
Agrzre | 081 130508 263 KW oy 2006 i Sand,broun. Eand iy to morstand foose z
AHzT 2%} 130508-264-KW oy 2006 i Sond,yellow, medium grained, moderately dense, moist and sell 5
AGHaT 04 L3006 27-KW oy 2006 i Sand,yelow, -
ABHzT 04 T30508-279-KW Fild Blind Replicate Sample of 130506-276-KW oy 2006 i Sand.yelow, it -
vz z T30608 260-KW oy 2006 i Sandy clayey s, dak browrublack, trong HZS odour 0
ABHzT 22 130508 281K oy 2008 i . finegrained, Gk s
iz 0z 120508 276KW oy 2006 i Grass over sty san topell Gk brovn, Sof, fine rained and st )
Asvre |06 120508-277-KW oy 2006 i Sity sand, ey, 7
iz G0z T30508 SITKW oy 2006 i Gras over sndy topsoi, ark brov,looe, ary with roos
ABH27 | 0809 130508 320-KW oy 2006 i Sand and it ayers,brovn, rey with shels
iz 1416 2R oy 2006 ) Sand. pae ey, e with race st and sl
Asvzs0 | 002 130508-299-KW oy 2006 FILL Grassover sandy topsol, brown,fin to medium grined, ry and oose
AGHzs0 | 0506 T30508-300K oy 2006 FiLL G Very st
ApH2s0 | 2526 130508 301-KW oy 2006 SAND . plo ey fine i B
rize G0z 130508 302 KW oy 2006 i Grass over unknon due t core oss 0
ABH2si | 1415 130508-303-KW oy 2006 i Sity sand, Toosand moist 0 et Wetfrom Lam a
vz | 002 T30508-296-K oy 2006 i Grass over sty sand opsoldark b it roolts 0
Asv2s | 1314 130508-297-KW oy 2006 i Sand g ey, 3 3 moistwith it lenses, 3
Agzsz | 2628 T30508 298-KW iy 2008 | SILTY SAND Sity clayey i and sft s
Apv2s | 002 150508 361K oy 2006 FiL Gras ovr iy clyoy sand topslldak brow, firm, dry to mois with rots and charcoal i
AGHzE | 0506 150508 382K oy 2006 FiL Sand,pale yellow, grading o Toose and most. Wetat Lsm
Aoz | 162 150508 363K oy 2006 SAND Sand.pale rey,medium ovined, moderatly dense and et withshlls
g n kW oy 2006 i Grass ver iy top sl dak brow, frm.cry wih roots
ApH2s |13 150508 365 KW oy 2006 i Sand.yelow,fne om Lam
Aoz |13 T50508-386-KW FIid Biind Replicate Sample of T50508-385 KW oy 2006 i Sand.yellow. Tm a
ABH254 ES 50508-367-KW Spi Fied Duplicate of 150508 365-KW. oy 2006 i Sand.yllow. fne rom L4m a
vz |26 150608 386K iy 2008 | SILTY SAND Sityclayey sand,dak brovn, ot B
A2 150508-369-KW oy 2006 i Bark over ity sand tosoil, dark brov,cry. oo with rots 5
rzas 150508 390KW oy 2006 i Sand.pal ey wilhorang motes an s and oL Wet &t Lam 5
ABH2sE 150508 391-KW oy 2006 i Sand.yelow,fine to medium rained,dry oo, shll and orange motes. Ach at 0.3m 0
A 150508 352KW oy 2006 g Sand,yelow, iy, Toose, shels and orange mottes. Ach at0.3m
Asvse | 2325 150508-395-+ iy 2005_|SILTY SAND Sity sand, rey, .
v | 2325 T50508-394-KW FIid Biind Repllcate Sample of 160508307 KW iy 2008_|SILTY SAND Sity sand, grey. e 10 3
Apv2s | 004 150508-376-+ oy 2006 i Grass over sty topoil,brown,fne grined, y, looe vith ootets
AgrzsT | 004 T50508-376-KW FIid Biind Replicate Sample of 180508 378-KW oy 2006 i Grass over sily topsoil.brown, fnegrined, Gy, fooe i oot
ApvzsT | 1617 150508-380-+ oy 2006 i o g el om 13m
0z T50508 3TN oy 2006 i Grassover sty san topsoldrk brown, fine rained, most and oot
ABH2se | 0708 150508-374-KW oy 2006 i 4 palegry.fine Toose and
2728 150508 375 KW iy 2008 | SILTY CLAY Siy clay, dark rown, of and okt 7
ApH2s | 003 150508 370-KW oy 2006 FiL Grassover ity cly topsol Grk brown, s il rooles 103
Agrzs | 003 T50508-371-KW FIid Biind Replicate Sample of T80508-370-KW oy 2006 FiL Grass over siy cly opsol, car b with roolts 03
Aorzss | 222 720 oy 2006 FiL Sand.pale reylorangs motes fine to erately Gense, moist with shlls Wet at Lam s




Table 2 (continued): Summary of Sample Information

Location | Sample Depth Sample 1d Date Sampled | Material Type | Material Description |PID (ppm)|
SOIL SAMPLES

ABH290 150508-358-KW 15 May 2008 FILL Grass over silty sand topsoil, dark brown, firm, dry with trace clay 15.2
ABH290 150508-359-KW 15 May 2008 FILL Silty clay, dark brown, firm and dry 14.4
ABH291 150508-352-KW 15 May 2008 FILL Sand, pale brown, fine to medium grained, loose to dense, dry to moist with sandstone gravels 13.3
ABH291 150508-353-KW Field Blind Replicate Sample of 150508-352-KW 15 May 2008 FILL Sand, pale brown, fine to medium grained, loose to dense, dry to moist with sandstone gravels 133
ABH291 150508-354-KW Split Field Duplicate of 150508-352-KW 15 May 2008 FILL Sand, pale brown, fine to medium grained, loose to dense, dry to moist with sandstone gravels 13.3
ABH291 150508-355-KW 15 May 2008 FILL Silty clay sand, brown, soft, moist with shells 14.2
ABH291 150508-356-KW 15 May 2008 FILL Ash waste, black/white, loose and wet 14.6
ABH291 150508-357-KW 15 May 2008 SAND Sand with trace clay, brown, fine grained and moist to wet 15.3
ABH292 130508-325-KW 13 May 2008 FILL Sand, yellow, fine to medium grained, moist and loose with ash gravels at 0.8-0.9m 5.1
ABH292 130508-326-KW 13 May 2008 FILL Silty sand, yellow, fine to medium grained, with shells and as gravels -
ABH292 130508-327-KW 13 May 2008 FILL Clayey silt with trace sands, black, dense and moist with ash wast, glass and gravels. Refusal on sandstone fill at 1.9mBGL 7.4
ABH293 130508-328-KW 13 May 2008 FILL Crushed sandstone (white/brown), brown with silt, clay and ash at 0.4-0.5m 1
ABH293 130508-329-KW 13 May 2008 FILL Silty sand, brwon/grey with charcoal 3.8
ABH293 130508-330-KW 13 May 2008 SILTY CLAY Silty clay, dark grey, firm and moist with shells 6
ABH294 150508-367-KW 15 May 2008 FILL Grass over silty clay sand, dark brown, moist with roots 14.9
ABH294 150508-368-KW 15 May 2008 FILL Silty clay, brown/grey, firm and dry with rootlets 11.1
ABH294 150508-369-KW 15 May 2008 FILL silty clay, dark grey, soft and wet 11.5
ABH295 130508-322-KW 13 May 2008 FILL Grass over silty sand topsoil, fine grained, dry and loose with roots 6.9
ABH295 130508-323-KW 13 May 2008 FILL Sand, yellow, fine to medium grained, loose and dry with shells. Moist at 1.4m. Wet at 1.6m with silt lenses 4.2
ABH295 130508-324-KW Field Blind Replicate Sample of 130508-323-KW 13 May 2008 FILL Sand, yellow, fine to medium grained, loose and dry with shells. Moist at 1.4m. Wet at 1.6m with silt lenses -
ABH296 120508-261-KW 12 May 2008 FILL Grass over silty topsoil, dark brown, dense and moist with roots 7.2
ABH296 120508-262-KW 12 May 2008 FILL Silty sand, dark brown, fine grained, dense and moist 3.3
ABH296 120508-263-KW 12 May 2008 SAND Sand, pale grey, fine to medium grained, loose to moderately dense, moist with trace silt lenses and roots 11.4
ABH297 090508-166-KW 09 May 2008 FILL Silty sand, dark grey, fine grained, loose, dry and odourless -
ABH297 090508-164-KW 09 May 2008 FILL Sand, dark brown, fine to medium grained, loose and dry with gravels and shell fragments 0
ABH297 090508-165-KW 09 May 2008 FILL Sand, dark brown, fine to medium grained, loose and dry with gravels and shell fragments 1.1
ABH297 090805-166-KW 09 May 2008 FILL Sand, yellow, fine grained, loose, dry and odourless 14
ABH297 090508-181-KW 09 May 2008 SANDSTONE Sanstone, yellow/white/orange, course grained, moist and odourless. Refusal on sandstone bedrock at 1.3mBGL 1.6
ABH298 090508-167-KW 09 May 2008 FILL Sand, brown, fine to medium grained, looseand dry with gravels, shells and trace clay 0.3
ABH298 090508-184-KW 09 May 2008 FILL Sand, yellow, fine to medium grained, loose and dry. Refusal on sandstone at 1.5mBGL 1
ABH299 090508-168-KW 09 May 2008 FILL Sand, brown, fine to medium grained, loose, dry with gravels, shells and charcoal 0.8
ABH299 090508-169-KW 09 May 2008 FILL Sand, grey/brown, fine grained, loose, dry to moist and odourless 1.6
ABH299 090508-170-KW 09 May 2008 FILL Sand, yellow, fine grained, dense, dry and odourless 0.2
ABH299 090508-182-KW 09 May 2008 FILL Silty sand, dark grey, fine grained, dry, loose and odourless 1.2
ABH299 090508-183-KW 09 May 2008 FILL , course grained and moist. Refusal on sandstone at 1.5mBGL -
ALG201 120508-267-KW 12 May 2008 FILL Sand, brown, fine to medium grained, moist, loose with roots and trace silt 5.5
ALG201 120508-268-KW 12 May 2008 FILL Silty sand, brown, fine grained, dense and moist 11.2
ALG201 120508-269-KW 12 May 2008 SAND Sand, pale grey, fine to medium grained, moderately dense with silt lenses. Saturated from 1.5-2.6m. H2S odour at 2.0m 6.5
ALG202 120508-270-KW 12 May 2008 FILL Sand, pale brown, fine grained, dry and loose with sandstone fragments (white), minor coal fragments. Orange/red mottles 9.4
ALG202 120508-271-KW 12 May 2008 FILL Sand, pale brown, fine grained, dry and loose with sandstone fragments (white), minor coal fragments. Orange/red mottles 4.8
ALG202 120508-272-KW Field Blind Replicate Sample of 120508-271-KW 12 May 2008 FILL Sand, pale brown, fine grained, dry and loose with sandstone fragments (white), minor coal fragments. Orange/red mottles 4.8
ALG203 130508-317-KW 12 May 2008 FILL Grass over silty sand, topsoil, dark brown, fine grained, loose, dry to moist 8.3
ALG203 130508-318-KW 12 May 2008 FILL Sand, yellow, medium grained, loose, moist with shells and silt lenses, orange mottles and wet at 1.5m 8.2
ALG204 150508-376-KW 15 May 2008 FILL Grass over silty clay topsoil, dark brown, moist with roots 4
ALG204 150508-377-KW 15 May 2008 FILL Sand, yellow, fine to medium grained, loose, dry, shells. Wet at 1.4m 3.6
ALG205 150508-363-KW 15 May 2008 FILL Grass on silty sand, dark brown, firm, dry to moist 10.2
ALG205 150508-364-KW 15 May 2008 FILL Sand, pale grey, fine to medium grained, moist, sandstone gravels with charcoal and ash 15.9
ALG205 150508-365-KW 15 May 2008 FILL Crushed sandstone, grey and white 13.3
ALG205 150508-366-KW 15 May 2008 SILTY CLAY Silty clay, shells, moist to wet with H2S odour 10.5
AMW201 120508-257-KW 12 May 2008 FILL Sand, pale brown, fine grained, moderately dense, moist with gravels 7.3
AMW201 120508-258-KW 12 May 2008 SAND Sand, pale grey, fine to medium grained, moist with silt lenses 21
AMW201 120508-259-KW Field Blind Replicate Sample of 120508-258-KW 12 May 2008 SAND Sand, pale grey, fine to medium grained, moist with silt lenses 2.1
AMW201 120508-260-KW Split Field Duplicate of 120508-258-KW 12 May 2008 SAND Sand, pale grey, fine to medium grained, moist with silt lenses 21
AMW202 070508-65-KW 07 May 2008 FILL Silty sand, pale brown, fine grained, dense, moist with sandstone gravels, tiles and no odour 0.2
AMW202 070508-66-KW 07 May 2008 FILL Silty clayey sand, brown/orange, moist, dense with no odour 0.3
AMW203 090508-188-KW 09 May 2008 FILL Ash fill, black gravels with sand 11
AMW203 090508-189-KW 09 May 2008 FILL Ash waste, black and dry 15
AMW203 090508-190-KW 09 May 2008 FILL Sand, pale brown/yellow, fine to medium grained, moist to wet at 1.4m. Shells and H2S odour 2.8
AMW204 080508-118-KW 09 May 2008 FILL Grass over silty sand top soil, dark brown, fine grained, loose, dry to moist with roots 3.1
AMW204 080508-119-KW 08 May 2008 FILL Silty clay, brown, soft and moist 3.3
AMW204 080508-120-KW 08 May 2008 SAND Sand, grey, fine to medium grained, dense and wet 0.4
AMW205 080508-155-KW 08 May 2008 FILL Sand, yellow, fine to medium grained, loose to moderate density and moist 3.3
AMW?205 080508-156-KW 08 May 2008 FILL Silty clay, brown, firm and moist 1
AMW205 080508-157-KW 08 May 2008 SAND Sand, pale grey, fine grained, dense and wet with shells. Refusal at 2.2mBGL on sandstone 2.5
AMW206 150508-360-KW 15 May 2008 FILL Sand, yellow, fine grained, dense, moist, grading to pale grey with silt lenses 12.9
AMW206 150508-361-KW Field Blind Replicate Sample of 150508-360-KW 15 May 2008 FILL Sand, yellow, fine grained, dense, moist, grading to pale grey with silt lenses 12.9
AMW206 150508-362-KW 15 May 2008 FILL Sandy silty clay, dark brown, soft and wet at 1.4m. ing grey at 1.9m 10.7
AMW207 120508-218-KW 12 May 2008 FILL Silty sand topsoil, brown, dry, loose with rootlets 12
AMW207 120508-219-KW 12 May 2008 FILL Sand fill, fine to medium grained, alternating sand layers. Dark brown/grey/pale brown/grey. Slightly moist with minor ash throughout fill. Metal shavings at 0.6m 1.9
AMW207 120508-220-KW 12 May 2008 FILL Sandy clay to clayey sand, pale brown/orange to dark brown, moist and dense with ash gravels at 1.4-1.5m 4
AMW207 120508-221-KW 12 May 2008 FILL Clayey sand, brown, wet, fine to medium grained, silt layers with H2S odour 3.7
AMW207 120508-222-KW 12 May 2008 FILL Silty clay, dark grey, soft and wet with shells 13




Table 2 (continued): Summary of Sample Information

Location | Sample Depth Sample 1d | Date Sampled | Material Type | Material Description |PID (ppm)|
SOIL SAMPLES

BBH401 280408-01-KW 28 Apr 2008 FILL Sand, medium grained, white/brown, dry, odourless 1.9
BBH401 280408-02-KW 28 Apr 2008 FILL Sand, white/pale brown, loose, possible thin peat with shells grading to dark brown/grey. Moist at 1.2m 10.3
BBH401 280408-03-KW 19 Jun 2008 FILL Sand, white/pale brown, loose, possible thin peat with shells grading to dark brown/grey. Moist at 1.2m 6.1
BBH401 280408-04-KW 19 Jun 2008 SANDY SILT Sandy clay silt, dark grey, organics, some shells, dense and wet 10.5
BBH402 280408-05-KW 28 Apr 2008 FILL Grass over sandy clay topsoil, brown, roots, dry and loose 15.1
BBH402 280408-06-KW 28 Apr 2008 FILL Gravelly sand fill, brown, loose, dry to moist, ash (black) with sandstone fragments 10.6
BBH402 280408-07-KW 28 Apr 2008 FILL Sand, light to dark brown, dense, fine to medium grained, coal/ash (small air bubbles) at 0.8-0.9m. Dry to moist 75
BBH402 280408-08-KW 28 Apr 2008 FILL Silty sand , trace clay, black/dark brown, shells with organic odour. Very dense, fine grained and moist 13.4
BBH402 280408-09-KW 28 Apr 2008 FILL Sandy clay, black, shells, moist to wet. Dense and fine grained 1.6
BBH403 280408-10-KW" 28 Apr 2008 FILL Grass over silty sand topsoil, brown with rootlets 12.3
BBH403 280408-11-KW 28 Apr 2008 FILL ing dark brown, shells at 0.7m 3.8
BBH403 280408-12-KW 28 Apr 2008 SAND Becoming dark grey, silty clay lenses, organic odour 5.9
BBH403 280408-13-KW Field Blind Replicate Sample of 280408-12-KW 28 Apr 2008 SAND Becoming dark grey, silty clay lenses, organic odour 5.9
BBH403 280408-14-KW Split Field Duplicate of 280408-12-KW 28 Apr 2008 SAND Becoming dark grey, silty clay lenses, organic odour 5.9
BBH404 280408-15-KW 28 Apr 2008 FILL Grass over sand, light grey, fine to medium grained, moist with shells, rootlets and gravels 16.6
BBH404 280408-16-KW 28 Apr 2008 FILL Dark brown, silty sand, fine grained, gravels, organic odour, moist and dense 9.7
BBH404 280408-17-KW 28 Apr 2008 SAND Becoming grey/orange fine to medium grained 1
BBH405 290408-48-KW 28 Apr 2008 FILL Grass over clayey sand topsoil, orange/brown, medium to course grained, dry to moist, gravels and rrotlets 1.9
BBH405 290408-49-KW 28 Apr 2008 FILL Crushed sandstone fill, white/brown/orange, course grained, moist to dry, minor black bitumen gravels. Refusal on fill. 6.6
BBH406 290408-46-KW 29 Apr 2008 FILL Grass over silty sand topsoil. Medium grained, light brown, moist, loose, some gravels 1.8
BBH406 290408-47-KW 29 Apr 2008 FILL Silty sand, darker brown, moist, dense medium grained 0
BBH407 290408-43-KW 29 Apr 2008 FILL Grass over silty sand, topsoil, fine grained, dark brown, moist with gravels 0.4
BBH407 290408-44-KW 29 Apr 2008 FILL Clayey sand, fine to medium grained, light with crushed white sandstone and ironstone gravels, moist and dense 0
BBH407 290408-45-KW 29 Apr 2008 SILTY SAND Silty sand, dark grey, fine grained, very dense, moist to wet. Wet at 1.6m. 12
BBH408 290408-50-KW 29 Apr 2008 FILL Grass over silty sand top soil, grey/brown, roots, moist, medium grained and loose 4.9
BBH408 290408-51-KW 29 Apr 2008 SAND Sand, grey, medium grained, dense, moist, wet at 1.4m. Organic odour 9.9
BBH408 290408-52-KW Field Blind Replicate Sample of 290408-51-KW 29 Apr 2008 SAND Sand, grey, medium grained, dense, moist, wet at 1.4m. Organic odour 9.9
BBH409 290408-39-KW 29 Apr 2008 CLAYEY SAND Dark brown, fine to medium grained, dense, moist 16.7
BBH409 290408-40-KW Field Blind Replicate Sample of 290408-39-KW 29 Apr 2008 | CLAYEY SAND Dark brown, fine to medium grained, dense, moist 16.7
BBH409 290408-41-KW Split Field Duplicate of 290408-39-KW 29 Apr 2008 | CLAYEY SAND Dark brown, fine to medium grained, dense, moist 16.7
BBH409 290408-42-KW 29 Apr 2008 SAND Pale grey, medium grained, wet at 0.8m, moderately dense 3.7
BBH410 280408-25-KW 29 Apr 2008 FILL Grass over sandy topsoil, brown/orange/yellow, fine grained with minor clay. Ash at 0.1m. Red ironstone gravels at 0.5m, black charcoal fragments throughout 11.9
BBH410 280408-26-KW 29 Apr 2008 FILL Sand, dark brown, fine grained with glass, bone, moist and loose 12.6
BBH410 280408-27-KW 29 Apr 2008 CLAY Clay, black, wet at 1.6m, plastic, organic odour, roots, shells with bacterial sheen 8.9
BBH410 280408-28-KW 28 Apr 2008 SAND Sand, fine to medium grained, grey with shells throughout and wet 11.5
BBH411 290408-36-KW 29 Apr 2008 FILL Clay, grey/red/orange, stiff and dry with trace sand, gravels, ironstone gravels, sandstone and shale fragments with ash at 0.8-0.9m 9.6
BBH411 290408-37-KW 29 Apr 2008 FILL Clay, grey/red/orange, stiff and dry with trace sand, gravels, ironstone gravels, sandstone and shale fragments with ash at 0.8-0.9m 2.2
BBH411 290408-38-KW 29 Apr 2008 SILT Sand, medium grained, grey, moist and dense 0
BBH412 280408-21-KW 29 Apr 2008 FILL Grass overlying sandy clay topsoil, brown, rootlets, moist with charcoal pieces 12.1
BBH412 280408-22-KW 29 Apr 2008 FILL Sand, dark brown/grey, fine grained, loose, trace clay moist 11.2
BBH412 280408-23-KW 29 Apr 2008 FILL silty sandy clay, black with glass and ash i i ash odour 35
BBH412 280408-24-KW 29 Apr 2008 SAND Sand, grey, with trace silt and clay, moderately dense, moist and fine grained 11.2
BBH413 280408-18-KW 29 Apr 2008 FILL Grass with sandy topsoil, brown, rootlets, dry with shells 12.4
BBH413 280408-19-KW 29 Apr 2008 FILL Sand, grey with dark brown lenses, shells. Moist to wet 17.8
BBH413 280408-20-KW Field Blind Replicate Sample of 280408-19-KW 29 Apr 2008 FILL Sand, grey with dark brown lenses, shells. Moist to wet 17.8
BBH414 020508-168-KW 02 May 2008 FILL Sand, brown, trace clay, fine grained, moist with some gravels 20.1
BBH414 020508-169-KW Field Blind Replicate Sample of 020508-168-KW 02 May 2008 FILL Sand, brown, trace clay, fine grained, moist with some gravels 20.1
BBH414 020508-170-KW Split Field Duplicate of 020508-168-KW 02 May 2008 FILL Sand, brown, trace clay, fine grained, moist with some gravels 20.1
BBH414 020508-171-KW 02 May 2008 FILL Sand, yellow, fine to medium grained, loose, shells, moist, silt lenses, wet at 1.5m 16.7
BBH415 300408-78-KW 30 Apr 2008 FILL Clayey sand, orange/brown/grey, moist, medium grained, dense with crushed sandstone 4.7
BBH415 300408-79-KW 30 Apr 2008 SILTY SAND Silty sand, dark grey, medium grained, dense, moist woth organic odour 4.7
BBH415 300408-80-KW 30 Apr 2008 SILTY SAND Silty sand, dark grey, medium grained, moderately dense, wet with H2S odour at 2.6m 4.3
BBH417 290408-29-KW 29 Apr 2008 FILL Clayey silty sand, grey/brown with ash and glass fragments, moist and dense 0
BBH417 290408-30-KW 29 Apr 2008 FILL Black silt, fibrous root mass, organic odour, gravels (possible ash), moist to wet 5
BBH417 290408-31-KW 29 Apr 2008 SILTY SAND Silty sand, dark grey, moist to wet, dense, organic odour. Shells and rootlets from 2.3m 3
BBH418 290408-66KW 29 Apr 2008 FILL Grass over silty sand topsoil, fine grained, moist, roots and loose -
BBH418 290408-67-KW 29 Apr 2008 FILL Clayey silt, dark brown, soft, dense. Layered grey/orange silt from 0.8 to 0.9m 6
BBH418 290408-68-KW 29 Apr 2008 SAND Sand, pale grey, wet medium grained and dense 9.3
BBH419 290408-62-KW 29 Apr 2008 FILL Sand, brown/grey, fine to medium grained, loose, moist with gravels coal and sandstone 8.5
BBH419 290408-63-KW 29 Apr 2008 FILL Clay, grey/orange, moist, stiff with gravels 2.4
BBH419 290408-64-KW 29 Apr 2008 FILL Fibrous black mass, silt, ash, rock, glass and wet 0
BBH419 290408-65-KW 29 Apr 2008 SAND Sand, grey with silt, shells, moist to wet and dense 2.2
BBH420 020508-165-KW 02 May 2008 FILL Grass over silty sand top soil, dark brown, fine grained, loose, moist with roots 223
BBH420 020508-166-KW 02 May 2008 FILL Sand, yellow, fine grained to grained. Moderately dense, moist with shells 28.9
BBH420 020508-167-KW 02 May 2008 FILL Crushed sansdtone, orange/white, clay content, moist (wet at 2.4m) and odourless 20.4
BBH421 300408-105-KW 30 Apr 2008 FILL Grass over sandy topsoil, brown, fine grained, loose, dry with rootlets -
BBH421 300408-104-KW 30 Apr 2008 FILL Sand, pale grey, fine to medium grained, loose, dry with rootlets. Silty clay lenses at 0.3m, shells, moist and dense at 0.6m 7.3
BBH422 300408-112-KW 30 Apr 2008 FILL Sand, yellow, fine to medium grained, dense with gravels from 0.2-0.4m 2.4
BBH422 300408-113-KW 30 Apr 2008 SILTY CLAY Silty clay, dark brown, soft and wet (sturated at 2.0-2.2m) and organic odour 23
BBH423 300408-81-KW 30 Apr 2008 FILL Weathered sandstone, orange/white, medium to course grained, dense and moist 7.6
BBH423 300408-82-KW 30 Apr 2008 FILL Sand, grey to dark grey, medium grained, moderately dense, moist, gravels and ash at 0.7-0.8m 1.9




Table 2 (continued): Summary of Sample Information

Location | Sample Depth Sample Id Date Sampled | Material Type | Material Description | PID (ppm)
SOIL SAMPLES
BBH423 1.5-1.6 300408-83-KW 30 Apr 2008 FILL Silty sand, dark grey, fine to medium grained, dense, wet with H2S odour. Shells at 2.2m 0.5
BBH425 0.2-0.4 290408-57-KW 29 Apr 2008 FILL Sand, yellow, fine to medium grained, loose, dry to moist, moderately dense with shells at 0.8-1.1m 11.8
BBH425 1.3-14 290408-58-KW 29 Apr 2008 FILL Clayey silt, black, moderately dense with organic odour 7.5
BBH426 0.1-0.2 290408-69-KW 29 Apr 2008 FILL Grass over silty sand topsoil, brown, medium grained, loose, dry to moist -
BBH426 0.5-0.6 290408-70-KW 29 Apr 2008 FILL Sand, yellow grading to pale grey with depth, dense and dry to moist 7.7
BBH426 1.7-1.8 290408-71-KW 29 Apr 2008 FILL Silt, dark brown, soft with glass, gravel and roots 1
BBH427 0.1-0.3 290408-59-KW 29 Apr 2008 FILL Clayey sand, brown/orange with concrete rubble, gravels and shells. Some stiffer brown clay 4.2
BBH427 0.8-1 290408-60-KW 29 Apr 2008 FILL Sand, yellow, medium grained, 8
BBH427 1.8-2 290408-61-KW 29 Apr 2008 FILL Orange sand lenses 10.4
BBH428 0.1-0.2 010508-162-KW 01 May 2008 FILL Silty sand, brown, fine grained moist with gravels and roots 16.2
BBH428 0.6-0.7 010508-163-KW 01 May 2008 FILL Sand, yellow/pale grey with orange mottles, shells and peat sections throughout 5.8
BBH428 2.4-2.6 010508-164-KW 01 May 2008 FILL Silty sand, moist with gravels, glass and organic odour 26.2
BBH429 0-0.1 010508-152-KW 01 May 2008 FILL Grass over silty clay topsoil, dark brown, roots and gravels 2.3
BBH429 0.5-0.7 010508-153-KW 01 May 2008 FILL Clay, dark grey/brown mottles, moist, stiff, roots and sand at 1.3m 4.2
BBH429 2.4-25 010508-155-KW 01 May 2008 FILL Sandy silt, black, roots, glass, plastic, moist to wet with gravels and H2S odour 15
BBH430 0.1-0.3 300408-106-KW 30 Apr 2008 FILL Sand, pale grey, fine to medium grained, moderately dense, moist with shells throughout 2.4
BBH430 2.4-2.6 300408-107-KW 30 Apr 2008 FILL Silt, black with gravels and organic odour 3.2
BBH431 0.1-0.2 300408-84-KW 30 Apr 2008 FILL Sand, medium grained, loose, dark grey grading to pale grey 1.6
BBH431 0.5-0.6 300408-85-KW 30 Apr 2008 FILL Sailty sand, dark grey, fine to medium grained, moist, loose with ash and gravels 45
BBH431 2-2.1 300408-86-KW 30 Apr 2008 CLAYEY SAND Clayey silty sand, grey, medium grained, dense, soft with organic odour. Shells at 2.1-2.2m. Grading to silty clay with trace sands at 2.5m 11.3
BBH432 0-0.1 010508-160-KW 01 May 2008 FILL Grass over silty sand topsoil, moist with roots 2.3
BBH432 1.3-14 010508-161-KW 01 May 2008 FILL Silty clay, dark grey, soft and moist 2.2
BBH433 0.1-0.3 010508-156-KW 01 May 2008 FILL Sandy silt clay, brown with gravels, ceramic peices, charcoal, moist and dense 2.1
BBH433 0.1-0.3 010508-157-KW Field Blind Replicate Sample of 010508-156-KW 01 May 2008 FILL Sandy silt clay, brown with gravels, ceramic peices, charcoal, moist and dense 2.1
BBH433 2.4-25 010508-159-KW 01 May 2008 FILL Silt, black, moist with glass, gravels and sand 8.1
BBH434 0-0.2 300408-108-KW 30 Apr 2008 FILL Grass over sandy topsoil, dark brown, loose dry to moist, rootlets with trace clays -
BBH434 0.5-0.6 300408-109-KW 30 Apr 2008 FILL Sand, yellow, fine to medium grained, concrete rubble and gravels at 0.4m. Ironstone gravels at 0.8m 3.5
BBH435 0.1-0.3 300408-110-KW 30 Apr 2008 FILL Clayey silt sand, grey/brown, fine grained, dense, dry to moist 5.2
BBH435 1-1.1 300408-111-KW 30 Apr 2008 FILL Sand, yellow grading to grey at 1.0m, fine to medium grained, moderately dense, moist to wet at 1.4m 5.2
BBH436 0.1-0.3 300408-87-KW 30 Apr 2008 FILL Sand, pale grey, fine to medium grained, loose, moist with black gravels 3.6
BBH436 0.5-0.6 300408-88-KW 30 Apr 2008 FILL Sand with trace silt and clay at 1.1m, brown/grey/orange, medium grained, dense, moist 1.4
BBH438 0.2-0.3 290408-72-KW 30 Apr 2008 FILL Silty sand with trace clay, brown, dry to moist, dense with rootlets 4.1
BBH438 1.9-2 290408-73-KW 30 Apr 2008 FILL Clayey silt, dark brown, soft, dense and wet 33
BBH439 0.1-0.2 010508-133-KW 01 May 2008 FILL Sandy clay, brown sand with orange clay, black gravels, glass, dry and osourless 6.3
BBH439 0.2-0.4 010508-134-KW 01 May 2008 FILL Silty sand, dark brown/orange with black gravels 8.1
BBH439 2-2.1 010508-135-KW 30 Apr 2008 FILL Silty clay sand, dark grey, dense and moist to wet -
BBH440 0.2-0.4 010508-148-KW 01 May 2008 FILL Sand, yellow/pale grey with orange mottles throughout, shells throughout, moist and moderately dense -
BBH440 1-11 010508-149-KW 01 May 2008 FILL Sand, yellow/pale grey with orange mottles throughout, shells throughout, moist and moderately dense -
BBH441 0-0.2 010508-150-KW 01 May 2008 FILL Grass over silty sand topsoil, fine grained, dark brown, loose, dry with roots -
BBH441 1.5-1.6 010508-151-KW 30 Apr 2008 FILL Sand, pale grey, finr to medium grained, slightly dense, moist to wet with shells throughout -
BBH442 0.1-0.4 300408-101-KW 30 Apr 2008 FILL Sand, brown/grey, fine to medium grained, loose, moist with shells 2
BBH442 0.1-0.4 300408-102-KW Field Blind Replicate Sample of 300408-101-KW 30 Apr 2008 FILL Sand, brown/grey, fine to medium grained, loose, moist with shells 2
BBH442 1-1.1 300408-103-KW 30 Apr 2008 FILL Sand, pale grey, medium grained, moist, broken shells. Rock/gravels at 1.3m 1
BBH443 0.4-0.5 300408-89-KW 30 Apr 2008 FILL Crushed sandstone, orange/white, course grained, dense, moist to dry with rock/gravels -
BBH443 0.4-0.5 300408-90-KW Field Blind Replicate Sample of 300408-89-KW 30 Apr 2008 FILL Crushed sandstone, orange/white, course grained, dense, moist to dry with rock/gravels -
BBH443 2.2-2.4 300408-91-KW 30 Apr 2008 SILTY CLAY Silty clay, dark grey, fine grained, dense and moist 1.9
BBH445 0.1-0.4 010508-136-KW 01 May 2008 FILL Sand, yellow, fine to medium grained, loose, dry. Brown silty lense at 1.2m 3.5
BBH445 0.1-0.4 010508-137-KW Field Blind Replicate Sample of 010508-136-KW 01 May 2008 FILL Sand, yellow, fine to medium grained, loose, dry. Brown silty lense at 1.2m 3.5
BBH445 0.1-0.4 010508-138-KW 01 May 2008 FILL Sand, yellow, fine to medium grained, loose, dry. Brown silty lense at 1.2m 3.5
BBH445 1.8-1.9 010508-139-KW 01 May 2008 FILL Silty clay, dark brown, soft and wet 11.4
BBH446 0.1-0.2 010508-146-KW 01 May 2008 FILL Grass overs silty clay topsoil, dark brown, moist with roots and gravels 8.4
BBH446 0.4-0.5 010508-147-KW 01 May 2008 FILL Silty clay, dark grey/brown mottles, moist and rootlets 6.3
BBH447 0.1-0.2 010508-144-KW 01 May 2008 FILL Sand, yellow, fine to medium grained, loose, dry, becoming moist at 0.5m 3
BBH447 0.7-0.8 010508-145-KW 01 May 2008 FILL Silty sand, dark brown, fine grained, rootlets, moserately dense and moist 14
BBH448 0.1-0.2 300408-98-KW 30 Apr 2008 FILL Sand, pale grey, fine to medium grained, loose to dense, moist. Shells at 0.3m 1.8
BBH448 0.4-0.5 300408-99-KW 30 Apr 2008 FILL Silty clay, dark brown, shells, soft with organic odour 1.7
BBH448 1.2-13 300408-100-KW 01 May 2008 FILL Sand, fine to medium grained, pale grey, and wet 3.6
BBH450 0.4-0.5 010508-140-KW 01 May 2008 FILL Sand, yellow, fine to medium grained, loose, dry to moist (increasing with depth), minor charcoal/coal fragments, from 0.1-0.8m. Crushed white sandstone at 0.8m 3
BBH450 0.8-1 010508-141-KW 01 May 2008 FILL Sand, yellow, fine to medium grained, loose, dry to moist (increasing with depth), minor charcoal/coal fragments, from 0.1-0.8m. Crushed white sandstone at 0.8m 1.9
BBH451 0-0.2 010508-142-KW 01 May 2008 FILL Sand, yellow, fine to medium, moist and loose -




Table 2 (continued): Summary of Sample Information

Location | Sample Depth Sample Id I Date Sampled [ Material Type | Material Description [PID (ppm)
SOIL SAMPLES
BBH451 010508-A1-KW 01 May 2008 FILL Sand, yellow, fine to medium grained, moist and loose -
BBH451 010508-143-KW 01 May 2008 FILL Silty clay, brown, moist and soft with roots 32
BBH452 300408-96-KW. 30 Apr 2008 FILL Sandy clay, dark brown, fine grained, dense/stiff and moist 17
BBH452 300408-97-KW. 01 May 2008 FILL Sand, pale grey, fine to medium grained, loose and dense, moist with shells at 0.7-0.8m 2.1
BBH453 300408-92-KW 30 Apr 2008 FILL Crushed sandstone, ite, course grained and dry 15
BBH453 300408-93-KW. 30 Apr 2008 FILL Sand, brown, fine to medium grained, loose and dry 2.1
BBH455 010508-120-KW 01 May 2008 FILL Sand, light brown, fine to medium grained, loose, dry to moist 9
BBH455 010508-121-KW 01 May 2008 FILL Silty clay, dark brown and dry 19
BBH456 010508-118-KW 01 May 2008 FILL Sandy clay, brown with sandstone itely 102
BBH456 010508-119-KW 01 May 2008 FILL Sand, yellow, fine to medium grained, slightly dense, moist with shells 9.1
BBH457 300408-94-KW 30 Apr 2008 FILL Sand, dry to moist, black with ash(black and white), crunchy and sharp 22
BBH457 300408-95-KW. 30 Apr 2008 SILTY CLAY Silty clay, dark brown, fine grained, stiif, soft from 1.1m, shells at 1.3m and organic odour 0.9
BBH458 010508-122-KW 01 May 2008 FILL Sand pale grey, fine to medium grained, loose and dry. silt layeres. H2S odour at 2.6m. Moist to wet at 2.8m 74
BBH458 010508-123-KW 01 May 2008 FILL Sand pale grey, fine to medium grained, loose and dry. silt layeres. H2S odour at 2.6m. Moist to wet at 2.8m 74
BBH458 010508-124-KW 01 May 2008 FILL Sand pale grey, fine to medium grained, loose and dry. silt layeres. H2S odour at 2.6m. Moist to wet at 2.8m 74
BBH458 010508-125-KW 01 May 2008 FILL Sand pale grey, fine to medium grained, loose and dry. silt layeres. H2S odour at 2.6m. Moist to wet at 2.8m 6
BBH460 010508-114-KW 01 May 2008 FILL Grass over silty sand topsoil, dark brown, fine grained, moist with rootlets -
BBH460 010508-115-KW 01 May 2008 FILL Sand, yellow, fine to medium grained, moderately dense, moist shells, silty clay, lenses at 0.8m 16
BLG404 020508-178-KW 02 May 2008 FILL Silty sand top soil, brown, fine grained, dry and loose with gravels -
BLG404 020508-179-KW 02 May 2008 FILL Sand, pale grey, fine grained, loose and dry 74
BLG404 . 020508-180-KW 02 May 2008 SILTY CLAY Dark brown, wet with H,S odour -
BMW401 0.15-0.35 020508-187-KW 02 May 2008 FILL Crushed weathered sandstone and white 104
BMW401 0.6-0.7 020508-A2-KW 02 May 2008 FILL Clay, sand, dry with black gravels -
BMW401 1314 020508-188-KW 02 May 2008 FILL Clay, stiff, dry, gravels, crushed sandstone and ash at 1.3m 224
BMW401 1314 020508-188-LJ 02 May 2008 FILL Clay, stiff, dry, gravels, crushed sandstone and ash at 1.3m 224
BMW404 0.1-0.2 020508-175-KW 02 May 2008 FILL Crushed sandstone, white, course grained, gravels and ceramic pieces -
BMW404 0.4-0.5 020508-176-KW 02 May 2008 FILL Sand, black, dry with ash gravels -
BMW404 2.6-2.8 020508-177-KW 02 May 2008 SAND Sand with trace silt, pale grey, fine to medium grained, dense and moist becoming moist 17.9
GROUNDWATER SAMPLES
AMW201 - 290508-05-L) 29 May 2008 WATER Pale brown tint, almost clear, odourless. -
AMW201 - 290508-06-L] Field Blind Replicate Sample of 290508-05-L) 29 May 2008 WATER Pale brown tint, almost clear, odourless. -
AMW201 - 290508-07-LJ Split Field Duplicate of 290508-05-LJ 29 May 2008 WATER Pale brown tint, almost clear, odourless. -
AMW202 - 300508-12-L) 30 May 2008 WATER Pale brown, turbid, odourless. -
AMW203 - 290508-01-L) 29 May 2008 WATER Brown tint, H2S odour. -
AMW204 - 290508-08-L 29 May 2008 WATER Orange/red, turbid, odourless. -
AMW205 - 290508-04-L) 29 May 2008 WATER Grey tint, slightly turbid, organic odour. -
AMW206 - 300508-10-L 30 May 2008 WATER Pale brown, slightly turbid, odourless. -
AMW206 300508-11-L 30 May 2008 WATER Pale brown, slightly turbid, odourless. -
AMW207 - 300508-09-L1 30 May 2008 WATER Pale brown tint, slightly turbid, odourless. -
ABH202 - 290508-03-L) 29 May 2008 WATER Pale brown tint, sheen with odour. -
ABH2105 - 290508-02-L) 29 May 2008 WATER Almost clear, brown tint, hydrocarbon odour. -
ABH2110 300508-13-L 30 May 2008 WATER Almost clear, brown tint, odourless. -
ABH2100 300508-14-L] 30 May 2008 WATER Pale brown tint, almost clear, odourless. -
BMW401 - 170608-01-L) 17 June 2008 WATER Clear, colourless, odourless -
BMW402 - 170608-05-L1 17 June 2008 WATER Pale brown tint, odourless. -
BMW403 - 170608-02-L) 17 June 2008 WATER Pale brown/yellow, slightly turbid, odourless. -
BMW404 - 170608-03-L) 17 June 2008 WATER Black, very turbid, rich organic odour. -
BMW404 170608-04-L] Field Blind Replicate Sample of 170608-03-L) 17 June 2008 WATER Black, very turbid, rich organic odour. -
BBH304 180608-06-LJ 18 June 2008 WATER Brown, clear, H2S odour. -
GAS SAMPLES
ALG202_| - ALG202 [ 16 June 2008 [ GAS - -
BLG402 | - BLG402 | 16 June 2008 | GAS - -
QC SAMPLES
Trip Blank - Trip Blank 5/5/08, 6/5/08 and 7/5/08 SoIL Sand -
Trip Spike - Trip Spike. 5/5/08, 6/5/08 and 7/5/08 SoIL Sand -
Trip Blank - Trip Blank 8 May 2008 SoIL Sand -
Trip Spike - Trip Spike. 8 May 2008 SoIL Sand -
Trip Blank - Trip Blank 9 May 2008 SoIL Sand -
Trip Spike - Trip Spike. 9 May 2008 SoIL Sand -
Trip Blank - Trip Blank 12 May 2008 SoIL Sand -
Trip Spike - Trip Spike. 12 May 2008 SoIL Sand -
Trip Blank - Trip Blank 13 May 2008 SoIL Sand -
Trip Spike - Trip Spike. 13 May 2008 SoIL Sand -
Trip Blank - Trip Blank 15 May 2008 SoIL Sand -
Trip Spike - Trip Spike. 15 May 2008 SoIL Sand -
Trip Blank |- Trip Blank 28/4/08 and 29/4/08 SoIL Sand -
Trip Spike |- Trip Spike. 28/4/08 and 29/4/08 SoIL Sand -
Trip Blank |- Trip Blank 30/4/08 and 1/5/08 SoIL Sand -
Trip Spike |- Trip Spike. 30/4/08 and 1/5/08 SoIL Sand -
Trip Blank |- Trip Blank 2 May 2008 SoIL Sand -
Trip Spike |- Trip Spike. 2 May 2008 SoIL Sand -
Trip Blank - Trip Blank 29/5/08 and 30/5/08 WATER Water -
Trip Spike - Trip Spike 29/5/08 and 30/5/08 WATER Water -
Rinsate - 090508-500-KW 9/05/2008 WATER Water -
Trip Blank |- Trip Blank 17 June 2008 WATER Water -
Trip Spike |- Trip Spike 17 June 2008 WATER Water -




Table 3: Containers, preservation requirements and holding times - Soil

Parameter Container Preservation Maximum holding time Colour code

Acid digestible metals and metalloids (As 250 mL glass Nil 6 months Orange
Mercury 250 mL glass 4°C 28 days Orange
TPH/BTEX 250 mL glass 4°C 14 days Orange
PAHSs 250 mL glass 4°C, zero headspace 14 days Orange
OCPs/OPPs/PCBs 250 mL glass 4°C, zero headspace 14 days Orange
VOCs, PAAHS, Phenols 250 mL glass 4°C, zero headspace 14 days Orange
Nutrients 250 mL glass 4°C 7 days Orange
Asbestos Sealed plastic bag Nil Nil Nil

SPOCAS Sealed plastic bag Frozen Nil Nil

Salinity indicators Sealed plastic bag - min 15009 Nil Nil Nil




Table 4. Containers, preservation requirements and holding times — Groundwater

Parameter Container Volume (mL) Preservative Maximum Colour !:ield
holding Code | Filtered
Metals and metalloids 125 mL Plastic HNO; / 4°C 6 months Red Yes
Anions 250 ml Plastic None / 4°C 48 Hrs Green No
Cations 125 mL Plastic HNO; / 4°C 7 days Red Yes
Nutrients 250 ml Plastic H,S0, / 4°C 28 days Purple No
TPH (Cs-Co)/BTEX/VOCs 4 x 43 mL Glass HCl/ 4°C Orange No
14 days
TPH (C1-C36)/PAHS 1000 mL Glass None / 4°C 28 days Orange No
PAAHSs/Phenols 1000 mL Glass None / 4°C 28 days Orange No
Salinity Indicators 1000 mL None / 4°C 48 Hrs Green No




Table 5: Containers and preservation requirements —

Container Volume .
Parameter (mL) Preservative

VOC 4L Tedlar Gas Bag




Table 6: Analytical parameters, PQLs and methods - Soil

Parameter [ unit | PQL | Method Based On
Metals and Metalloids in Soil
Arsenic’ mg kg™ 1 USEPA 200.7
Cadmiun * mg kg™ 1 USEPA 200.7
Chromium * mg kg™ 1 USEPA 200.7
Copper * mg kg™ 1 USEPA 200.7
Mercury 2 mg kg™ 0.1 USEPA 7471A
Nickel * mg kg™ 1 USEPA 200.7
Lead ! mg kg™ 1 USEPA 200.7
Zinc ! mg kg™ 1 USEPA 200.7

Total Petroleum Hydrocarbons (TPH) and BTEX Compounds

Cq-C, fraction mg kg™ 2 USEPA 8015B
C10-Cya fraction mg kg™ 50 USEPA 8015B
Cy5-Cyg fraction mg kg 100 USEPA 8015B
C,e-Cag fraction mg kg™ 100 USEPA 8015B
Total Cg-Cas mg kg™ - USEPA 8015B
Benzene mg kg™ 0.2 USEPA 8021A
Toluene mg kg™ 05 USEPA 8021A
Ethylbenzene mg kg™ 05 USEPA 8021A
m&p-xylene mg kg™ 1 USEPA 8021A
o-xylenes mg kg™ 05 USEPA 8021A

Organics in Soil

Polycyclic Aromatic Hydrocarbons mg kg™ 0.5-1 USEPA 8270 SIM
Organochlorine Pesticides mg kg’l 0.05-0.2 USEPA 8081A
Organophosphorus Pesticides mg kg™ 0.05-0.2 USEPA 8081A
Phenols mg kg™ 5 APHA
Polychlorinated Biphenyls mg kg’l 0.1 USEPA 8081A
Asbestos
Asbestos | - | - | Polarised Light Microscopy
SPOCAS analysis
SPOCAS }r mol H' t0r1 0,001-0,01| Ahern et al (1998)
Salinity Indicators
pH pH units 0.01 AS2159:1995
Electrical Conductivity s cm™? 1 AS2159:1995
Salinity ppt 1 AS2159:1995
Resistivity Ohms 1 AS2159:1995
Soluble sulfate mg kg™ 10 AS2159:1995
Chloride mg kg™ 10 AS2159:1995

Note 1: Acid soluble metals by ICP-AES.

Note 2: Total recoverable mercury.




Salinity Indicators

pH pH units 0.1 AS2159:1995
Electrical conductivity us cm™ 1 AS2159:1995
Salinity ppt 1 AS2159:1995
Total dissolved solids mg L’ 1 AS2159:1995
Resistivity Ohms 1 AS2159:1995
Alkalinity mg L™ 1 AS2159:1995
Sulfate mg L’ 0.1 AS2159:1995
Chloride mg L' 0.1 AS2159:1995




Table 8: Site Assessment Criteria — Soils (mg kg™)

Contaminant

HIL (Setting C)

HIL (Setting D)

Source

Avrsenic (total) 300 3000 NEPC (2014) — Schedule (B1)
Benzo(a)pyrene TEQ 3 40 NEPC (2014) — Schedule (B1)
Cadmium 90 900 NEPC (2014) — Schedule (B1)
Copper 17000 240000 NEPC (2014) — Schedule (B1)
Lead 600 1500 NEPC (2014) — Schedule (B1)
Mercury (inorganic) 80 730 NEPC (2014) — Schedule (B1)
Nickel 2100 6000 NEPC (2014) — Schedule (B1)
Zinc 30000 4000000 NEPC (2014) — Schedule (B1)
Total PAHs 300 400 NEPC (2014) — Schedule (B1)
TPH C¢-Cy - - -

TPH Cyp-Cyo - - -

Benzene - - -

Toluene - - -

Ethylbenzene - - -

Total Xylene - - -

Aldrin + Dieldrin 10 45 NEPC (2014) — Schedule (B1)
Chlordane 70 530 NEPC (2014) — Schedule (B1)
DDT+DDD+DDE 400 3600 NEPC (2014) - Schedule (B1)
Phenol 40000 240000 NEPC (2014) — Schedule (B1)
Heptachlor 10 50 NEPC (2014) — Schedule (B1)

Polychlorinated
Biphenyls

NEPC (2014) — Schedule (B1)

Table 8: Site Assessm

ent Criteria — Soils (mg kg™)

EIL (Urban EIL
Residential/Public | (Commercial/

Contaminant Open Space) Industrial) Source
Arsenic (total) 100 160 NEPC (2014) — Schedule (B1)
Benzo(a)pyrene NEPC (2014) — Schedule (B1)
Cadmium NEPC (2014) — Schedule (B1)
Chromium (111) 200 320 NEPC (2014) — Schedule (B1)
Copper 103 148 NEPC (2014) — Schedule (B1)
Lead 1131 1831 NEPC (2014) — Schedule (B1)
Mercury (inorganic) NEPC (2014) — Schedule (B1)
Nickel 35 60 NEPC (2014) — Schedule (B1)
Zinc 275 405 NEPC (2014) — Schedule (B1)
Naphthalene 170 370 NEPC (2014) — Schedule (B1)
Total PAHs NEPC (2014) — Schedule (B1)
TPH Cg-Cy NEPC (2014) - Schedule (B1)
TPH C1y-Cyo NEPC (2014) — Schedule (B1)
Benzene NEPC (2014) — Schedule (B1)
Toluene NEPC (2014) — Schedule (B1)
Ethylbenzene NEPC (2014) — Schedule (B1)
Total Xylene NEPC (2014) — Schedule (B1)
Aldrin + Dieldrin NEPC (2014) — Schedule (B1)
Chlordane NEPC (2014) — Schedule (B1)
DDT+DDD+DDE NEPC (2014) — Schedule (B1)
DDT 180 640 NEPC (2014) — Schedule (B1)
Phenol NEPC (2014) — Schedule (B1)
Heptachlor NEPC (2014) — Schedule (B1)

Polychlorinated
Biphenyls

NEPC (2014) — Schedule (B1)




Table 9: Action criteria based on ASS soil analysis

Type of Material

Action Criteria

Action Criteria if

1-1000 tonnes 1000 tonnes
Approx. clay [Sulfur trail| Acid trail |Sulfur trail| Acid trail
content %S mol %S mol
(%<0.002 mm) | oxidisable | H+/tonne | oxidisable [ H+/tonne
(oven-dry | (oven-dry | (oven-dry | (oven-dry
basis) eg basis) eg basis) eg basis) eg
Stos OF Spos | TPA or TSA | Stos O Spos | TPA or TSA
Texture range’
Coarse Texture
Sands to loamy sands <5 0.03 18 0.03 18
Medium Texture Sandy loams to light
clays May-40 0.06 18 0.03 18
Fine Texture
Medium to heavy clays and silty clays. >40 0.1 18 0.03 18

Source: Ahern et al. (1998a) Table 4.4.




Table 10: Summary of site assessment criteria - groundwater

Parameter Criterion (ug L™) Source and Comments
Metals and Metalloids
Arsenic (V) 13 NEPM 2013 GIL- Marine Waters
Cadmium 0.7 NEPM 2013 GIL- Marine Waters
Chromium VI 4.4 NEPM 2013 GIL- Marine Waters
Copper 1.3 NEPM 2013 GIL- Marine Waters
Nickel 7 NEPM 2013 GIL- Marine Waters
Lead 44 NEPM 2013 GIL- Marine Waters
Zinc 15 NEPM 2013 GIL- Marine Waters
Mercury (inorganic) 0.1 NEPM 2013 GIL- Marine Waters
Nutrients
Nitrate 700 ANZG 2018°
Ammonia 0.91 ANZG 2018
TPH and BTEX
TPH C-Cgg 285 ANZG 2018°
Benzene 500 ANZG 2018 (99 % marine)
Toluene 180 ANZG 2018
Ethylbenzene 5 ANZG 2018
m + p xylene ID ANZG 2018
0-xylene 350 ANZG 2018
Total xylenes 380 -

Polycyclic Aromatic Hydrocarbons

Fluoranthene 1 ANZG 2018
Phenanthrene 0.6 ANZG 2018
Anthracene 0.01 ANZG 2018
Benzo(a)pyrene 0.1 ANZG 2018
Napthalene 50 ANZG 2018 (99%)
Organic Compounds
Ammonia 0.91 ANZG 2018
Organochlorine Pesticides See Table 29 ANZG 2018
Polychlorinated
Biphenyls See Table 31 ANZG 2018
Volatile Organic
Compounds See Table 28 ANZG 2018
Organic Compounds
Ammonia 0.91 ANZG 2018
Endosulfan 0.005 ANZG 2018 (99%)
Endrin 0.004 ANZG 2018 (99%)
Chlorpyrifos 0.009 ANZG 2018
1,1,2-trichloroethane 1900 ANZG 2018
1,2,4-trichlorobenzene 20 ANZG 2018 (99%)

Note 1: ANZECC 2000 95% level of protection in marine water.
Note 2: EPA NSW 1994 Guidelines for Assessing Service Stations.

Note 3: ID - insufficient data for guideline development.

Note 4: Addition of the combined detection limits

Note 5: Recreational waters guideline (this level was used as there are no guidelines for marine water)




Table 11: Soil Analytical Results - Metals’

2 § g 5 — >
= =2 = 124 e o o =1
Location Sample Depth (m) Sample ID Date Sampled @ § g 3 § § Ej E
< S 6 (&) s
Units mg/kg | mg/kg [ mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg
SP4 Enterprise
ABH202 0.45-0.55 090508-192-KW 09 May 2008 7.1 <1 8.5 24 4.7 180 69 <0.1
ABH202 1.9-22 090508-202-KW 09 May 2008 8 <1 3.6 <1 16 17 1.4 <0.1
ABH202 3.8-4 150508-601-KW 15 May 2008 nt nt nt nt nt 4 nt nt
ABH204 0.1-0.4 070508-55-KW 07 May 2008 <4 <1 3.1 3.9 1 9.9 4.8 <0.1
ABH204 0.1-0.4 070508-56-KW Field Blind Replicate Sample of 070508-55-KW. 07 May 2008 <4 <1 3 6.5 1 16 16 <0.1
ABH204 0.1-0.4 070508-57-KW Split Field Duplicate of 070508-55-KW 07 May 2008 <5 <1 2 6 <2 9 8 <0.1
ABH205 0.1-0.2 060508-49-KW 06 May 2008 <4 <1 3.4 12 3.9 33 64 0.14
ABH205 0.4-0.5 060508-50-KW 06 May 2008 9.3 <1 7 8 15 23 13 <0.1
ABH206 0.1-0.2 090508-208-KW 09 May 2008 <4 <1 3.1 11 2.7 47 36 0.9
ABH206 1-1.2 090508-209-KW 09 May 2008 <4 <1 <1 1.9 <1 <1 33 <0.1
ABH207 0.2-0.4 090508-207-KW 09 May 2008 <4 <1 6 22 17 6.3 7.1 <0.1
ABH210 0.1-0.2 060508-46-KW 06 May 2008 13 <1 4 8.1 3.4 26 27 <0.1
ABH2102 0.7-0.8 090508-186-KW 09 May 2008 4.6 <1 3.9 13 7.2 40 44 0.26
ABH2103 0.1-0.2 090508-194-KW 09 May 2008 <4 <1 9.7 13 12 950 41 <0.1
ABH2103 0.1-0.2 090508-195-KW Field Blind Replicate Sample of 090508-194-KW 09 May 2008 <4 <1 4.2 73 4 1200 34 <0.1
ABH2103 0.9-1 090508-197-KW 09 May 2008 <4 <1 2.8 13 15 61 57 0.53
ABH2104 0.3-0.5 090508-198-KW 09 May 2008 <4 <1 11 22 15 990 200 <0.1
ABH2105 1.4-15 150508-333-KW 15 May 2008 nt nt nt nt nt 37 nt nt
ABH2105 3.8-4 150508-600-KW 15 May 2008 nt nt nt nt nt 2.2 nt nt
ABH2106 0.1-0.2 090508-204-KW 09 May 2008 <4 <1 6.7 25 9.2 130 89 <0.1
ABH2107 1-1.1 150508-341-KW 15 May 2008 nt nt nt nt nt 58 nt nt
ABH2107 1.5-1.6 150508-342-KW 15 May 2008 nt nt nt nt nt 2.8 nt nt
ABH2108 0.1-0.2 150508-343-KW 15 May 2008 <4 <1 4.2 4.6 4.2 54 20 <0.1
ABH2108 1.1-12 150508-345-KW 15 May 2008 nt nt nt nt nt 8.2 nt nt
ABH2108 4.2-45 150508-348-KW 15 May 2008 nt nt nt nt nt 2.1 nt nt
ABH211 1-1.2 120508-215-KW 12 May 2008 <4 <1 1.6 <1 <1 1 21 0.14
ABH211 1-1.2 120508-216-KW Split Field Duplicate Sample of 120508-215-KW 12 May 2008 <5 <1 2 <5 <2 <5 <5 <0.1
ABH212 0.35-0.45 080508-161-KW 08 May 2008 6.3 <1 72 240 8.6 33 340 <0.1
ABH213 0.5-0.6 120508-212-KW 12 May 2008 <4 <1 2.2 3.1 13 10 11 0.56
ABH215 0-0.2 060508-36-KW 06 May 2008 11 <1 17 12 7.4 29 82 <0.1
ABH215 0.7-0.9 060508-37-KW Field Blind Replicate Sample of 060508-36-KW 06 May 2008 6.5 <1 2.7 <1 16 14 3 <0.1
ABH215 0.7-0.9 060508-38-KW Split Sample Replicate of Sample 060508-37-KW 06 May 2008 <5 <1 3 <5 <5 <2 <5 <0.1
ABH216 0-0.2 060508-40-KW 06 May 2008 12 <1 23 10 6.4 20 34 <0.1
ABH216 2.6-2.8 060508-42-KW 06 May 2008 <4 <1 1 <1 <1 <1 4.4 <0.1
ABH217 0-0.2 060508-43-KW 06 May 2008 <4 <1 3.5 11 19 36 38 <0.1
ABH226 0-0.1 060508-06-KW 06 May 2008 9.6 <1 4.2 9.9 16 45 50 2
ABH227 0.8-1 060508-09-KW 06 May 2008 <4 <1 19 3 <1 12 6.1 <0.1
ABH227 0.2-0.3 060508-04-KW 06 May 2008 7 <1 3.9 27 21 11 38 0.71
ABH229 0.5-0.6 060508-05-KW 06 May 2008 <4 <1 14 15 <1 77 7.1 <0.1
ABH229 0.1-0.25 080508-158-KW 08 May 2008 <4 <1 1.9 76 15 34 67 0.29
ABH297 0.5-0.55 090508-165-KW 09 May 2008 6.2 <1 2.1 3.6 <1 14 11 0.28
ABH297 0.9-1.0 090508-166-KW 09 May 2008 4.5 <1 23 8.5 16 31 51 0.14
ABH299 0.1-0.2 090508-168-KW 09 May 2008 5.1 <1 3.8 2 18 5.7 7.9 <0.1
ABH299 1.2-13 090508-182-KW 09 May 2008 <4 <1 17 <1 <1 3 28 <0.1
AMW203 0.25-0.35 090508-188-KW 09 May 2008 4.5 <1 5.4 16 4.5 68 47 0.23
AMW203 0.7-0.8 090508-189-KW 09 May 2008 <4 <1 2.4 33 15 21 33 <0.1
RE1 Public Recreation
BBH401 0.2-0.4 280408-01-KW 28 Apr 2008 4.9 <1 4.1 3.4 2.3 7.7 12 0.13
BBH402 0.5-0.6 280408-06-KW 28 Apr 2008 8.7 <1 15 44 32 64 65 <0.1
BBH426 0.1-0.2 290408-69-KW 29 Apr 2008 <4 <1 4.4 76 14 34 46 <0.1
BBH426 0.5-0.6 290408-70-KW 29 Apr 2008 <4 <1 <1 <1 <1 2.4 2.8 <0.1
SP4 Enterprise
ABH228 2.5-2.6 060508-12-KW 06 May 2008 <4 <1 12 <1 <1 12 14 <0.1
ABH229 0.1-0.3 060508-13-KW 06 May 2008 68 <1 9.7 31 2 68 13 0.27
ABH229 0.5-0.8 060508-14-KW 06 May 2008 <4 <1 2.1 <1 <1 11 36 <0.1
ABH229 0.5-0.8 060508-15-KW Field Blind Replicate Sample of 060508-14-KW 06 May 2008 <4 <1 18 <1 <1 12 12 <0.1
ABH229 0.5-0.8 060508-16-KW Split Field Duplicate of 060508-14-KW 06 May 2008 <5 <1 <2 <5 <5 <2 28 <0.1
ABH230 0.5-0.6 080508-149-KW 08 May 2008 4.9 <1 73 11 5.4 26 29 <0.1
ABH231 0-0.3 080508-151-KW 08 May 2008 <4 <1 <1 3.4 <1 18 18 <0.1
ABH231 0.6-0.7 080508-152-KW 08 May 2008 <4 <1 13 1.6 <1 7.8 9 <0.1
ABH231 0.6-0.7 080508-153-KW Field Blind Replicate Sample of 080508-152-KW 08 May 2008 <4 <1 1.2 1.8 <1 9.1 12 <0.1
REL1 Public Recreation
ABH235 [ 0-0.1 070508-79-KW 07May2008 | <4 | <1 | 34 95 | 14 | 36 21 | <01
ABH235 | 0.4-055 070508-80-KW 07May2008 | 23 | <1 | 31 84 | 11 [ & 20 | <01
SP4 Enterprise
ABH236 0-0.1 080508-102-KW 08 May 2008 <4 <1 4.3 79 2.3 32 38 <0.1
ABH237 0-0.2 060508-27-KW 06 May 2008 <4 <1 2.1 5.3 11 21 33 <0.1
ABH238 0.1-0.5 060508-23-KW 06 May 2008 <4 <1 35 23 1 3.3 9.7 <0.1
ABH240 0.1-0.4 080508-123-KW 08 May 2008 <4 <1 2 18 <1 35 5.3 <0.1
ABH240 0.1-0.4 080508-124-KW Field Blind Replicate Sample of 080508-123-KW 08 May 2008 <4 <1 2.6 1.6 11 2 3.3 <0.1
ABH240 0.1-0.4 080508-125-KW Split Field Duplicate of 080508-123-KW. 08 May 2008 <5 <1 2 <5 <2 <5 <5 <0.1
ABH241 0-0.1 080508-127-KW 08 May 2008 <4 <1 3.1 12 3 27 48 <0.1
ABH242 0.5-0.7 080508-145-KW 08 May 2008 <4 <1 7.2 9.7 2.1 26 32 0.24
ABH242 0.5-0.7 080508-146-KW Field Blind Replicate Sample of 080508-145-KW 08 May 2008 6.7 <1 12 13 2.9 26 23 0.1
ABH242 2.6-2.8 080508-147-KW 08 May 2008 <4 <1 <1 <1 <1 <1 <1 <0.1
ABH243 0.2-0.3 080508-142-KW 08 May 2008 8.1 18 20 110 15 180 320 0.71
RE1 Public Recreation
ABH247 1-1.2 070508-100-KW 07 May 2008 <4 <1 5.8 26 4 3.9 63 <0.1
ABH248 1-1.1 080508-106-KW 08 May 2008 <4 <1 1 <1 <1 11 17 <0.1
ABH248 1-1.1 080508-107-KW Field Blind Replicate Sample of 080508-106-KW 08 May 2008 <4 <1 <1 <1 <1 <1 4.2 <0.1
SP4 Enterprise
ABH249 1-1.1 080508-110-KW 08 May 2008 <4 <1 1.9 8.5 6.3 2.7 49 <0.1
ABH249 12-14 080508-111-KW 08 May 2008 <4 <1 16 <1 <1 <1 4.5 <0.1
ABH250 0.7-0.9 080508-114-KW 08 May 2008 <4 <1 32 6.3 9.1 2.6 14 <0.1
ABH250 15-16 080508-115-KW 08 May 2008 8.3 <1 5.6 15 11 8.5 12 <0.1
ABH251 0-0.1 080508-116-KW 08 May 2008 <4 <1 3 6.3 15 20 32 <0.1
ABH252 0.6-0.8 080508-131-KW 08 May 2008 11 <1 14 9.6 55 22 43 <0.1
ABH253 0-0.1 080508-133-KW 08 May 2008 <4 <1 52 18 2.6 50 73 <0.1
ABH254 0-0.1 080508-136-KW 08 May 2008 4.9 <1 7.3 16 3.6 35 48 <0.1
ABH254 0.6-0.7 080508-137-KW 08 May 2008 28 2 48 36 12 40 150 0.29
ABH255 0-0.2 080508-139-KW 08 May 2008 6.3 <1 7.8 9.7 2.8 21 36 0.15
REL1 Public Recreation
ABH259 0-0.1 120508-248-KW 12 May 2008 4.8 <1 4.3 12 4.5 38 28 0.21
ABH260 0.6-0.8 120508-245-KW 12 May 2008 <4 <1 <1 <1 <1 <1 1.9 <0.1
ABH260 0.6-0.8 120508-246-KW Field Blind Replicate Sample of 120508-245-KW 12 May 2008 <4 <1 <1 11 <1 13 34 <0.1




Table 11: Soil Analytical Results - Metals*
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Units mg/kg [ mg/kg | mg/kg | mg/kg | mg/kg [ mg/kg | mg/kg | mg/kg
SP4 Enterprise
ABH261 0-0.2 120508-244-KW 12 May 2008 <4 <1 4.1 22 1.6 100 130 <0.1
ABH265 0-0.1 120508-228-KW 12 May 2008 4.7 <1 5.1 8.3 2.3 21 32 <0.1
ABH265 0.9-1.1 120508-229-KW 12 May 2008 <4 <1 <1 12 <1 <1 2.1 <0.1
ABH265 0.9-1.1 120508-230-KW Split Field Duplicate Sample of 120508-229-KW 12 May 2008 <5 <1 <2 <5 <2 <5 <5 <0.1
ABH266 1.2-1.3 120508-227-KW 12 May 2008 5.8 <1 15 15 2.8 18 59 <0.1
ABH267 0-0.2 120508-223-KW 12 May 2008 <4 <1 2.3 6.4 1.2 23 26 <0.1
ABH268 0-0.2 120508-275-KW 12 May 2008 <4 <1 4.6 11 2.6 28 33 0.24
RE1 Public Recreation
ABH270 0.1-0.2 130508-311-KW 13 May 2008 <4 <1 <1 1.3 <1 2.7 5.1 <0.1
ABH270 1.5-1.6 130508-312-KW 13 May 2008 <4 <1 <1 <1 <1 1.2 <1 <0.1
ABH271 0-0.2 130508-308-KW 13 May 2008 12 <1 8.8 20 4.5 36 42 0.29
ABH271 0.4-0.5 130508-309-KW 13 May 2008 <4 <1 <1 1.8 <1 <1 <1 <0.1
ABH272 0.1-0.5 130508-304-KW 13 May 2008 <4 <1 4.1 13 2 72 120 0.12
ABH272 0.1-0.5 130508-305-KW Field Blind Replicate Sample of 130508-304-KW 13 May 2008 <4 <1 4.8 17 2.2 81 110 0.18
ABH272 2.1-2.2 130508-307-KW 13 May 2008 24 1.3 59 36 15 92 250 0.58
ABH273 0.05-0.15 130508-292-KW 13 May 2008 <4 <1 5.3 8.6 25 25 38 <0.1
ABH273 0.7-0.8 130508-293-KW 13 May 2008 <4 <1 2.8 3.7 <1 13 17 <0.1
ABH274 0.5-0.6 130508-290-KW 13 May 2008 <4 <1 1.9 2.3 <1 5.5 6.5 <0.1
ABH275 0.8-1.2 130508-286-KW 13 May 2008 <4 <1 <1 <1 <1 <1 3.5 <0.1
ABH275 0.8-1.2 130508-287-KW Field Blind Replicate Sample of 130508-286-KW 13 May 2008 <4 <1 <1 <1 <1 <1 1.3 <0.1
ABH275 0.8-1.2 130508-288-KW Split Field Duplicate of 130508-286-KW 13 May 2008 <5 <1 <2 <5 <2 <5 <5 <0.1
ABH276 0.05-0.25 130508-282-KW 13 May 2008 4.5 <1 16 45 11 110 150 0.16
ABH276 0.8-1 130508-283-KW 13 May 2008 4 <1 19 66 18 120 110 0.16
SP4 Enterprise
ABH277 | 1.1-1.2 130508-280-KW 13 May 2008 12 <1 7.3 15 3.9 45 14 | 0.15
ABH277 I 21-2.2 130508-281-KW 13 May 2008 <4 <1 8.4 2 1.1 4.3 3.6 | <0.1
RE1 Public Recreation
ABH283 0-0.2 150508-381-KW 15 May 2008 26 <1 58 48 6.4 75 77 0.37
ABH284 1.3-1.6 150508-385-KW 15 May 2008 <4 <1 2 1.7 1.3 2.7 25 <0.1
ABH284 1.3-1.6 150508-386-KW Field Blind Replicate Sample of 150508-385-KW 15 May 2008 <4 <1 1.1 14 1.3 1.2 16 <0.1
ABH284 1.3-1.6 150508-387-KW Split Field Duplicate of 150508-385-KW 15 May 2008 <5 <1 4 6 8 9 26 <0.1
SP4 Enterprise
ABH285 0-0.2 150508-389-KW 15 May 2008 11 <1 21 30 7.5 160 150 0.53
ABH286 0.1-0.3 150508-391-KW 15 May 2008 <4 <1 2.2 3.5 1.4 11 14 <0.1
ABH286 2.3-2.5 150508-393-KW 15 May 2008 <4 <1 4.2 <1 <1 2.1 1.9 <0.1
ABH286 2.3-25 150508-394-KW Field Blind Replicate Sample of 150508-393-KW 15 May 2008 <4 <1 4.1 <1 1 1.8 1.2 <0.1
RE1 Public Recreation
ABH287 0-0.4 150508-378-KW 15 May 2008 4.5 <1 7.4 5.4 2.3 14 31 <0.1
ABH287 0-0.4 150508-379-KW Field Blind Replicate Sample of 150508-378-KW 15 May 2008 <4 <1 5.9 5.7 1.8 18 26 <0.1
ABH288 0.7-0.8 150508-374-KW 15 May 2008 7.6 <1 8.9 4.5 2.8 5.6 11 <0.1
ABH289 0-0.3 150508-370-KW 15 May 2008 22 <1 42 28 8.5 65 88 0.3
ABH289 0-0.3 150508-371-KW Field Blind Replicate Sample of 150508-370-KW 15 May 2008 25 <1 53 40 9.5 77 100 0.44
ABH290 1.3-1.4 150508-359-KW 15 May 2008 7.7 <1 22 19 52 48 67 0.3
SP4 Enterprise
ABH291 0.1-0.5 150508-352-KW 15 May 2008 <4 <1 2 2.2 1.9 64 14 <0.1
ABH291 0.1-0.5 150508-353-KW Field Blind Replicate Sample of 150508-352-KW 15 May 2008 <4 <1 1.6 2.7 1.4 140 20 <0.1
ABH291 0.1-0.5 150508-354-KW Split Field Duplicate of 150508-352-KW 15 May 2008 <5 <1 <2 <5 <2 46 13 <0.1
ABH291 2.7-2.8 150508-356-KW 15 May 2008 17 <1 4.9 16 4.2 130 12 <0.1
ABH291 4-4.2 150508-357-KW 15 May 2008 <4 <1 5.4 1.1 2.1 2.8 4 <0.1
RE1 Public Recreation
ABH293 0.4-0.5 130508-328-KW 13 May 2008 <4 <1 6.5 9.4 3.6 56 42 <0.1
ABH293 2.1-2.2 130508-330-KW 13 May 2008 19 2.4 50 40 15 120 260 0.65
ABH294 0.5-0.6 150508-368-KW 15 May 2008 18 1 34 26 11 61 110 0.27
ALG204 1.6-1.7 150508-377-KW 15 May 2008 <4 <1 <1 <1 <1 <1 <1 <0.1
ALG205 1.1-1.2 150508-364-KW 15 May 2008 <4 <1 3.5 3.1 2.3 5.3 30 <0.1
ALG205 2.6-2.8 150508-365-KW 15 May 2008 <4 <1 3.7 3.9 <1 8.9 33 <0.1
AMW204 0.9-1 080508-119-KW 08 May 2008 19 <1 27 8.1 9.8 20 29 <0.1
AMW204 2.6-2.8 080508-120-KW 08 May 2008 22 <1 6.7 <1 5.1 2.6 3.2 <0.1
AMW205 0.1-0.2 080508-155-KW 08 May 2008 <4 <1 15 <1 <1 5.8 16 <0.1
AMW205 2-2.2 080508-157-KW 08 May 2008 <4 <1 2.4 <1 1.3 1.1 10 <0.1
AMW207 0.5-0.7 120508-219-KW 12 May 2008 9.9 <1 20 7500 59 350 540 <0.1
AMW207 1.4-15 120508-220-KW 12 May 2008 <4 <1 3.8 12 3.7 7.2 13 <0.1
BBH403 1.1-1.4 280408-12-KW 28 Apr 2008 7.3 <1 6.1 16 29 5.8 17 <0.1




Table 11: Soil Analytical Results - Metals?
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BBH403 1.1-14 280408-13-KW Field Blind Replicate Sample of 280408-12-KW 28 Apr 2008 5.8 <1 5.2 3.4 19 11 7.5 <0.1
BBH403 1.1-14 280408-14-KW Split Field Duplicate of 280408-12-KW 28 Apr 2008 11 <1 4 <5 <2 <5 <5 <0.1
BBH404 0-0.1 280408-15-KW 28 Apr 2008 <4 <1 14 24 42 12 40 <0.1
BBH405 0-0.2 290408-48-KW 28 Apr 2008 <4 <1 4.2 3.6 2.3 68 25 <0.1
BBH405 0.4-0.5 290408-49-KW 28 Apr 2008 <4 <1 4 9.9 6.2 140 62 0.15
BBH407 0.05-0.15 290408-43-KW 29 Apr 2008 8 <1 7 6.1 6.1 43 29 <0.1
BBH411 0.2-0.4 290408-36-KW 29 Apr 2008 7.3 <1 11 14 7.1 16 13 <0.1
BBH411 0.8-0.9 290408-37-KW 29 Apr 2008 9.7 <1 70 90 49 230 180 <0.1
BBH415 0.1-0.3 300408-78-KW 30 Apr 2008 9.6 <1 13 19 1.6 13 9.1 <0.1
SP4 Enterprise
BBH421 | 0-0.1 300408-105-KW 30 Apr 2008 <4 <1 3.1 5.2 1.2 16 22 <0.1
BBH422 I 2-2.2 300408-113-KW 30 Apr 2008 29 1.9 38 15 16 40 110 0.33
RE1 Public Recreation
BBH423 0.1-0.3 300408-81-KW 30 Apr 2008 11 <1 3.7 5 2.3 20 51 <0.1
BBH423 0.7-0.8 300408-82-KW 30 Apr 2008 4.7 <1 5 6.7 3.2 10 7.4 <0.1
BBH460 0-0.15 010508-114-KW 01 May 2008 5.2 <1 7.5 7 1.7 18 22 2.5
BMW401 0.15-0.35 020508-187-KW 02 May 2008 <4 <1 2.8 4.1 1.1 75 27 0.11
BMW401 1.3-14 020508-188-KW 02 May 2008 <4 1 35 110 12 360 200 3.7
BBH454 0-0.1 010508-126-KW 01 May 2008 6.5 <1 8.4 6 3.8 12 24 <0.1
BBH454 22-2.3 010508-128-KW 01 May 2008 <4 <1 5.9 44 1.1 36 57 0.36
BBH406 0.1-0.2 290408-46-KW 29 Apr 2008 15 <1 26 79 4.2 130 120 0.34
BBH406 0.6-0.8 290408-47-KW 29 Apr 2008 38 <1 7.3 12 2.1 62 43 0.27
BBH409 0.2-0.5 290408-39-KW 29 Apr 2008 82 <1 73 160 3.8 290 140 0.49
BBH409 0.2-0.5 290408-40-KW Field Blind Replicate Sample of 290408-39-KW 29 Apr 2008 40 <1 97 150 4.3 360 150 0.58
BBH409 0.2-0.5 290408-41-KW Split Field Duplicate of 290408-39-KW 29 Apr 2008 56 <1 72 133 3 268 111 0.3
BBH417 0.2-0.4 290408-29-KW 29 Apr 2008 8.7 <1 16 60 9.2 69 160 0.7
BBH429 0-0.1 010508-152-KW 01 May 2008 <4 <1 8.4 36 9.8 160 100 0.15
BBH429 24-25 010508-155-KW 01 May 2008 14 <1 15 90 30 450 420 2.1
SP4 Enterprise
BBH430 I 24-26 300408-107-KW 30 Apr 2008 44 3 65 260 59 | 2100 1100 0.65
RE1 Public Recreation
BBH431 0.1-0.2 300408-84-KW 30 Apr 2008 <4 <1 3.1 5.1 1.1 13 25 <0.1
BBH431 0.5-0.6 300408-85-KW 30 Apr 2008 <4 <1 7.4 12 2.8 9.3 23 <0.1
BBH432 0-0.1 010508-160-KW 01 May 2008 10 <1 20 24 6.8 59 120 0.26
SP4 Enterprise
BBH433 0.1-0.3 010508-156-KW 01 May 2008 16 <1 19 66 12 110 190 0.4
BBH433 0.1-0.3 010508-157-KW Field Blind Replicate Sample of 010508-156-KW 01 May 2008 7.9 <1 14 41 6.6 160 180 0.35
BBH433 24-25 010508-159-KW 01 May 2008 28 77 87 180 18 4400 7800 0.93
BBH434 0-0.2 300408-108-KW 30 Apr 2008 <4 <1 2.5 5.9 <1 30 36 <0.1
BBH434 0.5-0.6 300408-109-KW 30 Apr 2008 <4 <1 1.9 3.3 <1 42 75 <0.1
BBH435 0.1-0.3 300408-110-KW 30 Apr 2008 4.8 <1 7.3 13 2.2 55 42 0.12
RE1 Public Recreation
BBH436 0.1-0.3 300408-87-KW 30 Apr 2008 <4 <1 7.1 6.4 1.8 26 40 <0.1
BBH436 0.5-0.6 300408-88-KW 30 Apr 2008 45 <1 3.7 4.8 1 3.9 17 <0.1
BBH439 0.1-0.2 010508-133-KW 01 May 2008 8.2 <1 21 34 12 75 110 0.22
BBH439 0.2-0.4 010508-134-KW 01 May 2008 11 1.1 20 71 17 140 260 0.54
BBH440 0.2-0.4 010508-148-KW 01 May 2008 <4 <1 2 2.4 <1 4 6.5 <0.1
BBH440 1-1.1 010508-149-KW 01 May 2008 <4 <1 1 3.8 <1 2.7 9.5 <0.1
SP4 Enterprise
BBH441 0-0.2 010508-150-KW 01 May 2008 <4 <1 2.5 6.1 13 110 39 <0.1
BBH442 0.1-0.4 300408-101-KW 30 Apr 2008 5 <1 7.8 86 2.4 48 86 0.22
BBH442 0.1-0.4 300408-102-KW Field Blind Replicate Sample of 300408-101-KW 30 Apr 2008 <4 <1 5.8 40 1.8 30 61 0.12
RE1 Public Recreation
BBH443 0.4-0.5 300408-89-KW 30 Apr 2008 5.3 <1 8.8 11 <1 9.1 2.1 <0.1
BBH443 0.4-0.5 300408-90-KW Field Blind Replicate Sample of 300408-89-KW 30 Apr 2008 <4 <1 4.6 6.3 12 8.6 8.4 <0.1
BBH443 2.2-2.4 300408-91-KW 30 Apr 2008 11 <1 10 2.2 2.7 4.4 2.7 <0.1
BBH445 0.1-0.4 010508-136-KW 01 May 2008 <4 <1 14 1.9 <1 3 6.9 <0.1
BBH445 0.1-0.4 010508-137-KW Field Blind Replicate Sample of 010508-136-KW 01 May 2008 <4 <1 14 2.3 <1 5 8.7 <0.1
BBH445 0.1-0.4 010508-138-KW Split Field Duplicate Sample of 010508-136-KW 01 May 2008 <5 <1 3 6 <2 18 18 <0.1
BBH445 1.8-1.9 010508-139-KW 01 May 2008 23 <1 38 17 12 40 89 0.48
SP4 Enterprise
BBH446 0.1-0.2 010508-146-KW 01 May 2008 11 <1 11 26 35 66 84 0.27
BBH447 0.1-0.2 010508-144-KW 01 May 2008 <4 <1 1.6 3.8 <1 51 25 <0.1
BBH448 0.1-0.2 300408-98-KW 30 Apr 2008 7.4 <1 13 10 45 22 30 <0.1
RE1 Public Recreation
BBH450 0.4-0.5 010508-140-KW 01 May 2008 <4 <1 <1 <1 <1 1.9 3 <0.1
BBH450 0.8-1 010508-141-KW 01 May 2008 <4 <1 <1 <1 15 1.1 2.2 <0.1
BBH451 0-0.2 010508-142-KW 01 May 2008 4.7 <1 9.7 19 3.4 58 52 <0.1
SP4 Enterprise
BBH452 | 0.1-0.2 300408-96-KW 30Apr2008 | 85 | <1 | 14 21 55 | 48 68 0.25
RE1 Public Recreation
BBH453 0.2-0.3 300408-92-KW 30 Apr 2008 <4 <1 8.3 12 2.7 25 18 <0.1
BBH455 0.1-0.2 010508-120-KW 01 May 2008 <4 <1 1.8 1.3 1.2 4.9 17 <0.1
BBH455 0.5-0.6 010508-121-KW 01 May 2008 22 <1 44 30 75 54 56 0.3
BBH456 0.2-0.4 010508-118-KW 01 May 2008 <4 <1 7.5 5.3 1.3 120 78 <0.1
BBH456 1-1.2 010508-119-KW 01 May 2008 <4 <1 <1 <1 <1 1.7 2.3 <0.1
BBH457 0.45-0.6 300408-94-KW 30 Apr 2008 <4 <1 5.1 12 11 3.3 9.9 <0.1
BBH457 1.1-1.2 300408-95-KW 30 Apr 2008 12 <1 20 3.5 6.6 8.3 13 <0.1
HIL-C Recreational 300 90 - 17000 | 1200 | 600 | 30000 80
HIL-D Commercial 3000 | 900 - 240000 | 6000 | 1500 | 400000 | 730
EIL - Urban residential / public open space 100 - 200 103 35 | 1131 275 -
EIL - Commercial/ Industrial 160 - 320 148 60 | 1831 405 -

Concentrations above this action level are shown in bold text.

<### Represents results below the laboratory Practical Quantitation Limit.

nt = Not Tested

-~ = Action Level not established




Table 12: Soil Analytical Results - TPH/BTEX"
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oo | o0 EEEEE vymn | <m [ oo [ o [ mw [ s [ s [ [ [ [ =%
Ao | 1920 os0508202 KW oomay o8 | <25 | w0 | <im0 | <0 | <05 | =05 [ e1r [ <r | <1 | =1
PN Tsosos LKW Tsway 2000 | <z | s | <aoo | <am | <os | <os | <r | <o | <1 | <1
Ao | ot oT050855 KW orvayzoe | <z | w0 | <im0 | cw0 | <05 | =05 | er [ <r | er | <1
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P ooos0s 45 KW Govayzoe | <z | @ | <0 | <w0 | <05 | =05 [ e [ x| i | <1
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Az | 0206 06050517 W oevayaos | <o | <z | <am | <0 | <05 | =os | e [ <o | <1 | <1
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