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2. EXISTING CONTAMINATION AND POTENTIAL IMPACTS

2.1 Smelter Site Contamination
The Areas of Concern (AEC) and Potential Areas of Concern (PAEC) as identified within the
Smelter RAP (Ramboll, 2018a) are shown in Figure 2-1. The location of the Dickson Road South
is shown in Figure 2-2.

2.1.1 Known Contamination
The main AEC is the Capped Waste Stockpile, used to stockpile spent pot lining and other wastes
associated with aluminium smelting, including cryolite, alumina, floor sweepings (alumina,
cryolite and carbon), shot blast dust (carbon, steel shot), cement, potlining mix and small
amounts of materials including plastics, wood, bonded and friable asbestos and steel. The spent
pot lining has leached fluoride and cyanide into shallow groundwater beneath the Stockpile and a
leachate plume has been identified (refer to the Leachate Management Plan). The contaminants
of concern at the Capped Waste Stockpile include the following:
e Fluoride
e Cyanide
e Other potential contaminants include:
e Polycyclic Aromatic Hydrocarbons (PAHS)
e Total Recoverable Hydrocarbons (TRH)
e Benzene, Toluene, Ethylbenzene and Xylenes (Monocyclic aromatic Hydrocarbons) (BTEX)
e Heavy metals
e Asbestos

Soil impacts identified at the Smelter Site are primarily associated with PAH impacts, in particular
carcinogenic PAHs (Benzo(a)Pyrene Toxicity Equivalence Quotient (BaP TEQ)). PAH impacts to
soil were observed to be shallow, within the fill material and generally less than 0.6m below
ground surface (bgs). PAH contamination is limited in vertical extent and has not impacted
underlying natural soils.

Seven AECs have been identified as requiring remediation due to PAH impacts in shallow surface
soils. One AEC, Area East of the Playing Fields, included aesthetic issues with fill material and
buried wastes to a depth of 1.0m bgs.

2.1.2 Extent of Remediation Required
The approximate fill volume estimates resulting from current site investigations are presented in
Table 2-1. Additional volumes of contaminated material may be identified at the PAECs yet to be
assessed due to access limitations, including the Transformer Yard and Substations, Area to the
East of the Clay Borrow Pit and West Surge Pond.

Table 2-1 Smelter Site Fill Quantity Estimates

Volume Estimate (m3) Mass Estimates
Bulk
Type Range? Density Range
(T/m3)
Estimate Low High Low High

Capped Waste Stockpile (AEC1)
including potentially impacted 159000 145000 206700 2 290000 413400
soils beneath the stockpile
Anode Waste Pile (AEC 2) 1500 1370 1950 1.8 2470 3510
Area East of Playing Fields (PAEC

7500 6820 9750 0.3-1.8 6820 9750
29)
Carbon Plant (AEC 8) 940 860 1230 1.8 1548 2220
Bake Furnace Scrubber (PAEC 26) 510 470 670 1.8 850 1210
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Volume Estimate (m?) Mass Estimates
Bulk
Type Range? Density Range
(T/m3)
Estimate Low High Low High

Diesel Spray Area (AEC 4)2 450 395 730 1.8 720 1320
Drainage Lines (AEC 5) 220 200 290 1.8 360 530
East Surge Pond (AEC 6) 2300 2100 2990 1.8 3780 5390
West surge pond (AEC 15) 2700 2460 3510 1.8 4430 6320
Area East of Clay Borrow Pit

2600 2370 3380 1.8 4270 6090
(PAEC 30)
Transformer yard (PAEC 27) 15500 14100 20150 1.8 25380 36270

1. Low/high -10%, +30%

2. Low/high based on field observations

Migration of contaminants vertically through the soil profile is not anticipated however validation
of the natural materials within the exposed excavations will be required. Table 2-1 provides a
preliminary guide to the extent of remediation required within the Smelter site. Final remediation
will be undertaken in accordance with the Validation Plan within the Smelter RAP and therefore
total fill quantities remain as estimates.

2.2 Dickson Road South

2.2.1 Known Contamination
Based on the results of the Phase 2 Environmental Site Assessment (ESA), contaminants of
concern associated with the burial of smelter-derived wastes are considered to include the
following:

e Fluoride
e PAHs
e Petroleum Hydrocarbons.

2.2.2 Potential Impacts
The site’s sensitivity with respect to surface water and groundwater is considered to be moderate
based on the following:

e Surface water and groundwater discharge into Swamp Creek, which is located 3.5km from
Wentworth Swamp and 15km from the Hunter River within the Fishery Creek Catchment;

 Declining stream water quality and a reduction in diversity of native plants and animals has
occurred within the Fishery Creek Catchment and water quality down gradient of the site has
been impacted by historical coal mining;

e The Hunter River Groundwater Management Unit is used for irrigation, urban supply, drought
supply, stock, domestic and commercial/ industrial use but it is not the main drinking water
supply in the region.

2.2.3 Extent of Remediation Required
The contaminant profile identified comprises an embankment that has been progressively filled
with smelter-derived wastes and then capped with a thin sand layer. Sub-surface contamination
including buried wastes in a soil matrix requires remediation across the area identified as Dickson
Road South as shown in Figure 2-2.

The approximate fill volume estimates are presented in Table 2-2. The volume calculations were
determined from an estimation of the lateral and vertical extent determined during site
investigations. Tonnages were calculated from the anticipated bulk density as shown for each
material present. There is inherent uncertainty in the volume estimates.
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Table 2-2 Dickson Road South Fill Quantity Estimates

Volume estimates (m3) Mass estimates (T)
Bulk
Type Range Density Range
(T/m3)
Estimate Low High Low High

Smelter derived 8,490 8,490 16,980 1.5 12,735 25,470
wastes

Contaminated soils 5,660 5,660 11,320 1.8 10,188 20,376
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3. IMPLEMENTATION

3.1 Roles and Responsibilities
Key personnel responsible for implementation of this CSMP are in Table 3-1 and consistent with

the overall EMP.

Table 3-1: Hydro Personnel and Environmental Management Responsibilities

Position

Responsibilities

OVERALL SITE MANAGEMENT

Managing
Director

Principal
Environmental
Consultant

Principal
Communications
Consultant

Make certain that the Hydro Team and contractors are implementing this CSMP.
Provide adequate resources and funding for the implementation of this CSMP.

Provide adequate resources and funding for the monitoring and auditing of the implementation of this
CSMP.

Review and approve EMP (including this CSMP).

Provide advice on and assistance in implementation, monitoring and auditing of environmental
management and performance.

Review and modify the CSMP as directed by the Managing Director and/or Project Manager.

Manage the mechanisms available for the community to receive information and to make enquiries or

complaints about activities

SMELTER DECOMISSIONING, DEMOLITION AND REMEDIATION ACTIVITIES

Project Manager

Construction

Manager

Contract
Administrator

Workplace
Health and
Safety (WHS)
Manager

Make certain that any proposed works or changes to existing activities, that may have an impact on
the environment or the community (including contaminated soils), have the necessary legislative
approval prior to the commencement of works.

Make certain that the environmental aspects and issues, associated with proposed works or changes

to existing activities, are adequately addressed in the CSMP.

Review and approve the CSMP on an annual basis or when changes to activities at the Smelter occur.

Facilitate implementation of the CSMP.

Verify that the work of contractors and Hydro personnel on the Project are undertaken in accordance
with this CSMP, relevant environmental management plans, procedures and standards.

Provide appropriate training to contractors and Hydro personnel on the Project regarding environment
and community requirements and responsibilities.

Review and approve the contractors’ environmental management documentation prior to
commencement of activities and inform contractors of changes to the CSMP.

Provide relevant environmental legislative, regulatory and management requirements in tender
documentation.

Verify that the work of contractors is undertaken in accordance with this CSMP and other relevant

environmental procedures and standards.

Provide Hydro personnel with the necessary tools and training to enable effective implementation of
the EMP.

Implement and maintain an induction package to be provided to all personnel working at the Smelter
and Hydro Land, which will include information relevant to the environmental and community
management (including soil and water quality).

Undertake a weekly inspection of the Project activities at the Smelter, for the duration of the Project.

Maintain a record of personnel induction and training records.
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Position Responsibilities

Environmental
Site Auditor

Verify and sign-off on remediation activities.

Demolition Comply with the requirements of the CSMP as it applies to Smelter demolition activities.

Contractor
Implement the environmental measures and actions as described in the CSMP through a Demolition

EMP, sub-plans and specific procedures that comply with this CSMP.

Develop and implement procedures for self-checking environmental management compliance with the
Demolition Contractor’s procedures and this CSMP.

Report potential or actual environmental incidents associated with demolition activities at the
Smelter, and assist as required in the investigation, implementation of corrective actions and
recording of the incident.

Remediation Comply with the requirements of the CSMP as it applies to Smelter and relevant Hydro Land

Contactoy remediation activities.
Implement the environmental measures and actions as described in the CSMP through a Remediation
EMP, sub-plans and specific procedures that comply with this CSMP.

Develop and implement procedures for self-checking management compliance with the Remediation
Contractor’s procedures and this CSMP.

Report potential or actual environmental incidents associated with remediation activities at the
Smelter and relevant Hydro Land, and assist as required in the investigation, implementation of
corrective actions and recording of the incident.

CARE, MAINTENANCE AND HYDRO LAND MANAGEMENT ACTIVITIES

Environmental
Officer/ Hydro
Land Manager Verify that the work of contractors and Hydro personnel on Hydro Land are undertaken in accordance

Coordinate and implement the environmental monitoring program

with this CSMP and relevant environmental procedures and standards.

Undertake a weekly inspection of activities on the Hydro Land that would occur for two weeks or

more.

ALL AREAS AND ACTIVITIES

Contractors Comply with the requirements of the CSMP as it applies to site environmental management and

control.

Implement the environmental measures and actions as described in the CSMP through procedures
and management plans that comply with this CSMP.

Develop and implement procedures for self-checking management compliance with Contractor’s
procedures and this CSMP.

All Personnel Implementation of the relevant environmental measures described in this CSMP applicable to their

activities.

Management Measures

Hydro will implement a number of controls to manage impacts association with the removal,
transportation and remediation of soil contamination at the Smelter and the Dickson Road
Landfill. The management measures to be implemented are outlined in Table 3-2.

The contaminated soil management measures described in Table 3-2 complement the erosion
and sediment control measures described in the SWMP, of which this CSMP forms an appendix.
Where applicable it refers to the relevant control measures described in the SWMP.
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Table 3-2: Contaminated Soil Management Measures

Management Measures

Action

Timing / Frequency

Responsibility

9 of 15

Further Detail

All personnel will be informed during the site
induction of their obligations regarding
contaminated soil management.

Erosion and sediment controls will be installed
prior to the commencement of activities.

Erosion and sediment controls are to be inspected

and maintained.

Record the removal, transportation, temporary
stockpiling and disposal of contaminated soils.

Contaminated soil management obligations and control
measures to be communicated to personnel during site
induction.

An Erosion and Sediment Control Plan is to be developed
and implemented prior to any activities associated with
the demolition and remediation activities at the Smelter
that would disturb contaminated soils and potentially
cause erosion and sediment loss.

An Erosion and Sediment Control Plan is to be developed
and implemented prior to any remediation activities at
the Dickson Road Landfill. The plan is to address the
remediation area and any associated stockpile locations.

Prior to commencing the construction of the
Containment Cell, erosion, drainage and sediment
controls will be installed as shown in the Containment
Cell Erosion and Sediment Control Plan in Appendix 7 of
the SWMP.

Erosion and sediment controls will be inspected and
maintained as described in Table 3-2 of the SWMP.

The type, source location and estimated quantity of each
truckload of removed contaminated soils would be
recorded at the removal location.

The type, source location and estimated quantity of each
truckload of deposited stockpiled contaminated soils
would be recorded.

The type, source location and estimated quantity of each
truckload of each truckload of contaminated soils would
be provided at the Containment Cell prior to deposition.

The type, placement location and estimated quantity
would be recorded for each truckload of contaminated
soils deposited within the Containment Cell.

Prior to and during demolition
and remediation activities

Prior to and during activities

Prior to and during remediation
activities

Prior to remediation

During activities
Fortnightly and after a rain event

During remediation and
construction of the Containment
Cell

During remediation

During remediation and
construction of the Containment
Cell

During remediation and
construction of the Containment
Cell

WHS Manager

Project Manager
Remediation Contractor

Project Manager
Remediation Contractor

Project Manager
Remediation Contractor

WHS Manager

Remediation Contractor

Remediation Contractor

Remediation Contractor

Remediation Contractor

Remediation Contractor

Section 3.3.2 of the EMP

(inductions and training)

Remediation IPMP:
Appendix 3 of REMP

Remediation IPMP:
Appendix 3 of REMP

Appendix 7 of the SWMP

Table 3-2 of the SWMP
Remediation IPMP:
Appendix 3 of REMP

Remediation IPMP:
Materials Management
Plan

Remediation IPMP:
Materials Management
Plan

Remediation IPMP:
Materials Management
Plan

Remediation IPMP:
Materials Management
Plan
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Management Measures

Action

Timing / Frequency

Responsibility

10 of 15

Further Detail

The tracking of soils and other contaminated
materials from contaminated areas subject to
remediation onto remediated areas will be avoided
to stop cross-contamination.

Use of chemicals and fuels will be managed to
avoid spills and contamination of soil.

Remediated areas and contaminated areas will be clearly
segregated through the use of flagging or temporary
fencing. The access restriction represented by the
flagging or fencing will be communicated to personnel
during site inductions.

Trucks transporting material from the Capped Waste
Stockpile will only travel on the designated Containment
Cell Haul Road.

Vehicle operators will be provided a copy of the Site
Access Plan (Appendix B of the EMP) identifying the
designated routes for the transportation of contaminated
soils from the Capped Waste Stockpile and other
remediation sites to the Containment Cell or a
temporary stockpile location.

The Containment Cell Haul Road and other roads
designated for the transportation of contaminated soils
from remediation areas and stockpiles would be
inspected as part of the daily inspections and Weekly
Environmental Inspections. Any soils and materials
spilled or tracked onto these roads would be removed.

Vehicle refueling will be undertaken using mobile
refueling vehicles equipped with spill containment
equipment and a spill kit.

All chemicals and fuels on site will be stored in

accordance with the applicable Safety Data Sheet.

An appropriate spill kit is always to be on site. Any
spillage is to be immediately cleaned up. In the event of
a large or hazardous spill, the fire brigade, police,
ambulance and EPA would be contacted as appropriate,
in accordance with Emergency Services Cooperation
Agreement.

During activities

During activities

During activities

During activities

During activities

During activities

During activities

Remediation Contractor
Project Manager

Remediation Contractor

Remediation Contractor

Remediation Contractor

Remediation Contractors
Demolition Contractors

Remediation Contractors
Demolition Contractors

Remediation Contractors
Demolition Contractors

Remediation IPMP:
Traffic Management Plan

Remediation IPMP:

Traffic Management Plan

Site Access Plan

Section 5.2 of the EMP

(inspections)

Remediation IPMP:
Appendix 3 of REMP

Remediation IPMP:
Appendix 3 of REMP

Remediation IPMP:
Appendix 3 of REMP
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Management Measures

Action

Timing / Frequency

Responsibility

11 of 15

Further Detail

Record any incidents that cause soil contamination
impacts, either on or off site, and the action taken
to resolve the situation.

Gypsum and materials imported for construction of
the Containment Cell will be appropriately certified
and managed to avoid contamination.

Record incidents in the incident register, undertake the
required investigations and implement corrective actions

Determine the requirement to report the incident to the
EPA and/ or the Department and complete the reporting
requirements described in Section 3.5.4 of the EMP.

Review corrective actions

Only VENM, ENM, or other material approved in writing
by the EPA or the Site Auditor is to be brought onto the
site.

Records will be kept of the volume and type of fill used
on site. These records will be made available to the

Planning Secretary if requested.

During activities
As required

As required by EPL 1548 and/ or
SSD 6666

During activities
As required

During construction of the
containment cell

As required

WHS Manager
Remediation Contractors
Demolition Contractors

Environmental Officer

WHS Manager
Remediation Contractors
Demolition Contractors
Remediation Contractor
Project Manager

Remediation Contractor
Project Manager

Section 3.5.4 of the EMP
(incidents)

Section 5.4 of the EMP
(corrective action)

Section 3.5.4 of the EMP

Section 5.4 of the EMP

(corrective action)

Remediation IPMP:
Materials Management
Plan

Remediation IPMP:
Materials Management
Plan
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4. MONITORING AND REVIEW

4.1 Monitoring

4.1.1 Surface Water
Hydro will continue to monitor surface water quality to confirm demolition and remediation
activities are not causing harm to the environment or community and to maintain compliance
with relevant approvals and licences.

Surface water monitoring will be undertaken as described in Section 4.1 of the SWMP.

4.1.2 Groundwater Monitoring
Hydro undertakes quarterly groundwater monitoring of selected groundwater wells at the
Smelter. The program involves the collection of groundwater samples from 28 groundwater
monitoring wells.

Groundwater monitoring will be undertaken as described in Section 4.1 of the SWMP.

4.1.3 Visual Inspections
Inspection of the environmental management of contaminated soils and stockpiles, including
erosion and sediment controls, will be included as part of the regular inspection program
described in Section 5.2 of the EMP and Section 4.1 of the SWMP.

Where an issue is identified during an inspection, the controls will be maintained or repaired or as
required.

Records are to be taken during these inspections. These inspection records are to be filed and
made available for review upon request of the EPA, the Department and Cessnock City Council.

4.2 Reporting
All internal and external environmental reporting requirements will be undertaken in accordance
with Section 3.5 of the EMP.

4.3 Non-conformances
The need for preventative or corrective action arises from the identification of non-conformance
with environmental legal requirements, Hydro environmental requirements or the potential for
non-conformances to occur.

Non-conformances will be resolved and recorded in accordance with Section 3.5.5 of the EMP.

4.4 Complaints
Community Complaints are considered environmental incidents and are investigated and
documented accordingly. This will include any complaints relating to Smelter-related soil and
water quality issues.

Handling of complaints will be undertaken in accordance with Section 3.5.6 of the EMP.

4.5 Review and Improvement
Continual improvement of the SWMP will be achieved by the continual evaluation of
environmental management performance against environmental policies, objectives and targets
for the purpose of identifying opportunities for improvement.

The Environmental Officer is responsible for ensuring that a regular review of the EMP and
specialist management plans is undertaken.

The EMP and specialist management plans will be reviewed annually by an independent
consultant in conjunction with preparation of the Annual Environmental Management Report
(AEMR), or if changes to existing operations occur.

Reviews will be recorded in the document control section of this plan.
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6.1

LIMITATIONS

Ramboll Australia Pty Ltd prepared this report in accordance with the scope of work as outlined in
our proposal to Hydro Aluminium Pty Ltd dated 20 July 2018 and in accordance with our
understanding and interpretation of current regulatory standards.

Site conditions may change over time. This report is based on conditions encountered at the site
at the time of the report and Ramboll Australia Pty Ltd disclaims responsibility for any changes
that may have occurred after this time.

The conclusions presented in this report represent Ramboll Australia Pty Ltd’s professional
judgment based on information made available during the course of this assignment and are true
and correct to the best of Ramboll Australia Pty Ltd’s knowledge as at the date of the
assessment.

Ramboll Australia Pty Ltd did not independently verify all of the written or oral information
provided to Ramboll Australia Pty Ltd during the course of this investigation. While Ramboll
Australia Pty Ltd has no reason to doubt the accuracy of the information provided to it, the report
is complete and accurate only to the extent that the information provided to Ramboll Australia
Pty Ltd was itself complete and accurate.

This report does not purport to give legal advice. This advice can only be given by qualified legal
advisors.

User Reliance
This report has been prepared exclusively for Hydro Aluminium Pty Ltd. It may not be relied upon
by any other person or entity without Ramboll Australia Pty Ltd’s express written permission.
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APPENDIX 1
SMELTER REMEDIATION ACTION PLAN
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APPENDIX 2
DICKSON ROAD SOUTH REMEDIATION ACTION PLAN

Hydro Kurri Kurri SWMP_Appendix 2_FINAL Contaminated Soils Management Plan_20201223









Ramboll - Hydro Aluminium Kurri Kurri - Dickson Road, Loxford, NSW

CONTENTS

Executive Summary

1. Introduction

1.1 Background

1.2 Objective

1.3 Scope of Work

1.4 Regulatory Framework and Guidelines

2. Site Identification

2.1 Site Location

2.2 Site Boundaries

2.3 Future Land use

3. Site Conditions

3.1 Topography

3.2 Geology

3.3 Regional Hydrogeology

3.4 Local Hydrology

3.5 Site Sensitivity

4. Summary of PREVIOUS INVESTIGATIONS

4.1 Phase 2 Environmental Site Assessment of Dickson Road Site
4.2 Tier 2 Ecological Risk Assessment

4.3 Stage 2 Aquatic Assessment - Ecological Risk Assessment
4.4 Annual Cattle Monitoring Reports

4.5 Phase 1 Environmental Site Assessment

4.6 Phase 2 Environmental Site Assessment of Parcel 16

5. Assessment Criteria

51 Contaminants of Concern

5.2 Soil

5.3 Surface Water and Groundwater

53.1 Appropriate Criteria for Groundwater and Surface Water
6. Site Characterisation

6.1 Assessment of Contamination

6.2 Soil Results

6.3 Groundwater Results

6.4 Surface Water Results

6.5 Conceptual Site Model

6.6 Statement of Suitability for Existing and Proposed Site Use
7. Remedial Action Plan

7.1 Remediation Goal

7.2 Extent of Remediation Required

7.3 Remediation Options

7.4 Rationale for the Selection of the Recommended Remedial Option
7.5 Contingency if the Remediation Strategy Fails

7.6 Interim Site Management Plan

8. Remedial Action Works Plan

8.1 Hold Point

8.2 Site Establishment

8.3 Survey

8.4 Remedial Methodology

8.4.1 Excavation

© 00 ~N~NOOOOOO OOl dowwww:=

WWWWwWwwWwwwNNMNNMNNNMNNMNNNNNNNRPPRPRPPRPEPRRRR
NPFPRPRPPPOOOWMMOWMMOMNWWNO OO ~NODMDMAMNDERESREPR




































Ramboll - Hydro Aluminium - Dickson Road, Loxford, NSW

contract with surface water and/ or sediment); aquatic vertebrates (via direct contact with surface
water); aquatic birds (via ingestion of drinking water and aquatic species); and cattle (via
ingestion of drinking water).

The exposure assessment for microbes, terrestrial plants, aquatic plant, invertebrates and fish
were based solely on fluoride and aluminium concentrations within the relevant media (soil or
surface water). Exposures for birds and mammals were estimated from concentrations of fluoride
and aluminium in surface water and measurement endpoints focused on the comparison of
estimates of dose (in units of mg/kg/day) to published dose-based toxicity reference values
(TRVs). TRVs for Australian receptors are lacking and therefore the exposure assessment for birds
and mammals was based on published wildlife toxicity benchmarks from the US, using data for
species that, as far as possible, were from similar taxonomic groups, trophic levels and body size.

No unacceptable risk from fluoride and aluminium was identified for terrestrial bird and mammal
species through their use of surface water for drinking. Results indicated that surface water within
the semi-permanent dam could pose an unacceptable risk to aquatic invertebrates and fish
species. No reliable benchmark was sourced for aquatic plants but it was assumed that aquatic
plants were also potentially at risk from fluoride contamination within the semi-permanent dam.
Results also indicated that aluminium concentrations within the surface water of the semi-
permanent dam could pose an unacceptable risk to aquatic invertebrates and aquatic plants but
are unlikely to pose an unacceptable risk to fish species. These risk scenarios were based on low
reliability benchmarks for non-Australian species under non-field conditions and the risk rating is
unlikely to translate into actual impacts within the investigation area.

Swamp Creek is the ultimate water feature within the investigation area that could potentially
receive fluoride and aluminium from impacted groundwater. Based on conservative toxicity
benchmarks, the concentration of fluoride within the surface water of Swamp Creek is unlikely to
pose an unacceptable risk to aquatic invertebrates and fish (Hazard Quotients less than 1) and a
broadly similar risk profile was apparent for fluoride concentrations at all other Swamp Creek
downstream sites as well as two ‘reference’ locations upstream of the investigation area. These
results indicate that there is a low level ‘background’ of fluoride concentrations in the vicinity of
the investigation area.

The reference locations, while not representative of the natural background water quality in the
region, provide a useful comparison between the quality of surface water in Swamp Creek
upstream and downstream of the inflow of surface water within the investigation area. On that
basis, there was no significant change in risk from fluoride concentrations in Swamp Creek as a
result of surface water inflow from the investigation area.

There were no apparent risks from aluminium concentrations within surface water in Swamp
Creek except as the location furthest downstream from the investigation area. This isolated result
was unrelated to surface water originating from within the investigation area.

Swamp Creek water is also used for watering local livestock. The concentrations of fluoride and
aluminium in Swamp Creek surface waters do not pose an unacceptable risk to livestock
according to criteria based on the ANZECC (2000) livestock drinking water guidelines.

On the basis of the results of the Tier 2 ESA, the following recommendations relevant to the
Dickson Road site were made:

 Further investigate the range of ‘background’ concentrations of fluoride and aluminium in soil
and surface water within the Buffer Zone to better understand variability with respect to
potential smelter impacts

e Undertake sampling and chemical analysis of sediments and surface water within the semi-
permanent dam to provide a more rigorous chemical basis for the assessment of risk to the
aquatic community within the dam
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e Undertake sampling and analysis of aquatic invertebrates from within the semi-permanent
dam and a suitable reference locations to assess whether the risk profile calculated for the
dam is apparent as community effects.

4.3 Stage 2 Aquatic Assessment - Ecological Risk Assessment
A Stage 2 aquatic assessment was completed in June 2013 (ENVIRON 2013c) in response to the
recommendations made in the Tier 2 ERA.

Surface water, sediment and macroinvertebrate samples were collected at three sites within the
semi-permanent dam and at two reference dams within the Buffer Zone in May 2013. Sample
data successfully characterised the surface water and sediment quality and the complexity of the
macroinvertebrate community within each of the three dams, enabling an assessment of aquatic
quality within the semi-permanent dam relative to ‘natural’ background conditions in nearby
dams. The results of the sample and data analysis indicated the following:

* Surface water quality within the semi-permanent dam was not different from the reference
dams except for elevated concentrations of total fluoride;

 Sediment within the semi-permanent dam had elevated concentrations of total and
bioavailable aluminium and total and soluble fluoride;

e Concentrations of aluminium in sediments within the semi-permanent dam were well below
the available benchmark for impact to benthic species;

e Concentrations of fluoride in sediments within the semi-permanent dam were expected to be
strongly bound to clay particles under the existing conditions of pH > 5.5;

e Macroinvertebrate diversity and abundance within the semi-permanent dam was similar if not
marginally higher than for the reference dams;

 The differences in water and sediment quality noted above had not caused a noticeable impact
on aquatic habitats within the semi-permanent dam;

* Risk profiles that identify potential unacceptable risk to aquatic species from elevated fluoride
and aluminium concentrations within the semi-permanent dam were unfounded in terms of
ecological measures and were likely to be overly conservative due to the use of limited
toxicity information to derive the risk profiles.

In conclusion, the results of the Stage 2 Aquatic Assessment indicated that there is no discernible
impact to the aquatic ecology within the semi-permanent dam as a result of elevated
concentrations of fluoride in surface water and sediments.

4.4 Annual Cattle Monitoring Reports

Hydro has completed annual surveys of livestock that are agisted within the Buffer Zone. Ramboll
reviewed ‘2012 Annual Cattle Monitoring Report’ by Kerry McNaughton which presents the
findings of the 29" annual survey of livestock in the vicinity of the Hydro Aluminium smelter. The
2012 annual survey included examination of cattle for general health and condition, teeth were
photographed and given a dental score, tail bone biopsies were completed for fluoride assay and
information on management and feeding practices were recorded. The 2012 annual report found
that trends in the 2012 survey indicate that the surveyed herds (including one herd from the
buffer zone and a control herd) were not being subjected to fluoride damage and all fluoride
measurements remained below toxic thresholds. Cattle surveys indicate that no effects on cattle
have occurred at within the Buffer Zone.

4.5 Phase 1 Environmental Site Assessment

The Phase 1 ESA was completed in October 2013 (ENVIRON 2013d) with the objectives of

identifying the potential for historic and current contamination across the Hydro Land. The scope

of work comprised:

* A review of historical reports (listed below) relating to land use and operations at the Smelter
Site and Buffer Zone to assess the potential for soil, groundwater or surface water
contamination arising from historic and current uses
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A review of published geological, hydrogeological and hydrological data associated with the
site to establish the site environmental setting and sensitivity

 Detailed review of historical aerial photographs from 1951 (earliest available aerial photo),
1957, 1961, 1966, 1975, 1978, 1987, 1994, 2001, 2006 and 2013

e Detailed site walkover

* Interview with site environmental manager Kerry McNaughton

 Review of previous investigations.

In these investigations the Dickson Road Site and Lot 423 DP755231 are referred to as Parcel 16.
The Parcel 16 site history review indicated that this portion of the Buffer Zone comprised land that
was divided into 25 acre lots for returned soldiers in the 1950s prior to the construction of the
Smelter. Houses were located on the Dickson Road frontage at Lots 423, 424 and 425. These
houses were demolished in the early 1990s.

Asbestos was identified as a potential contamination issues relating to the demolition of former
houses located on the Dickson Road frontage of Lots 423, 424 and 425. The presence of smelter
wastes at the rear of Lots 424 and 425 was identified as previously assessed within the Phase 2
ESA report.

4.6 Phase 2 Environmental Site Assessment of Parcel 16

A Phase 2 ESA (ENVIRON 2015, updated Ramboll 2020) was completed in 2015 to assess the
potential for contamination at Parcel 16 based on historical and current land use and to assess the
suitability of Parcel 16 for the purposes of the current Rural Landscape (RU2) land use and the
proposed General Industrial (IN1) and Environmental Conservation (E2) land use.

The scope of work performed to meet the objectives comprised:
A review of available information relating to land use to assess the potential for soil,
groundwater or surface water contamination arising from historic and current activities
A review of published geological, hydrogeological and hydrological data to establish the
environmental setting and sensitivity
e Field work comprising:
o Collection of surface soil samples to provide a coarse grid assessment to assess the
potential for dust deposition from the smelter operations
A site walkover to evaluate other potential locations of buried waste or illegal dumping
Intrusive investigations by backhoe to investigate disturbed ground
Data interpretation including comparison against relevant guidelines and a discussion of
the findings in terms of human health and environment risk under the current and
future land use scenarios
o Review of options available for remediation or management to render Parcel 16 suitable
for the proposed land use

The site walkover identified Parcel 16 to comprise open bushland with mature trees in the
northern portion of the parcel and denser bushy shrubs in the southern portion where the parcel
slopes down towards Swamp Creek. The locations of the former dwellings on Lots 423, 424 and
425 were identified and a 10 m by 10 m screening survey was completed for asbestos. No
asbestos containing material (ACM) fragments were identified on surface soils. Following the
walkover screening survey, a backhoe was used to excavate into soil at the footprints of the
houses and no buried demolition waste was observed. Visual inspection of the surface of Parcel 16
did not identify evidence of smelter waste outside of the Dickson Road site previously identified.

Surface soil samples were collected from Parcel 16 to assess the potential for the aerial deposition
of fluoride from the smelter. Soluble fluoride concentrations in the four samples ranged from 4
mg/kg to 14 mg/kg, with concentrations in three samples exceeding the Tier 1 ecological
screening criterion of 4.3 mg/kg. These elevated concentrations were not considered to represent
a risk to flora based on the results of a vegetation health survey completed in 2017 (‘Kurri Hydro
Aluminium, Buffer Zone Vegetation Health Survey’ dated August 2017 by Eco Logical
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Australia). No symptoms of fluoride injury were observed at Parcel 16.

Site contamination was considered to likely be limited to placement of smelter waste as
historically identified. The presence of the waste materials was not considered to represent a risk
of harm under the current land use (fenced without access). Remediation of smelter waste was
recommended to render the site suitable for use of the land under the current Rural Landscape
(RU2) and the proposed General Industrial (IN1) and Environmental Conservation (E2) zoning.

Characterisation of contamination at the Dickson Road site within Parcel 16 is further outlined in
Section 6.
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5.

ASSESSMENT CRITERIA

5.1 Contaminants of Concern

Based on the results of the previous investigations, contaminants of concern associated with the
burial of smelter-derived wastes are considered to include the following:

e Fluoride

e Aluminium

e Cyanide

e Polycyclic Aromatic Hydrocarbons (PAHS)

e Petroleum hydrocarbons

e Heavy metals

Asbestos containing materials (ACM) were not identified within the wastes at the Dickson Road
site during the previous investigations. ACM is considered a potential contaminant of concern and
its identification would be considered an Unexpected Find.

5.2 Soil
The guidelines proposed for the assessment of soil contamination at the Dickson Road site were
sourced from the following references:

e NEPC (1999) National Environmental Protection (Assessment of Site Contamination)
Amendment Measure 2013 (No. 1) (NEPM)

e Fluoride: ENVIRON (2013) Preliminary Screening Level Health Risk Assessment for Fluoride
and Aluminium

The variation to the NEPM was registered on 15 May 2013 by NSW EPA under the Contaminated
Land Management Act 1997. The NEPM amendment 2013 provides revised health-based soil
investigation levels (HILs), health-based screening levels (HSLs), ecological-based investigation
levels (EILs) and ecological based screening levels (ESLs) for various land uses.

The Dickson Road Site within Parcel 16 is currently zoned Rural Landscape (RU2) which allows
home occupations. In the future, a portion of Parcel 16 is proposed to be zoned General Industrial
(IN1) and Environmental Conservation (E2). Under these land uses, it is anticipated that the most
sensitive use by humans will be for residential land use with access to soil. For the protection of
ecology, guidelines for areas of ecological significance are considered to be the most relevant.

The guidelines adopted for the site from the NEPM are as follows:

« HIL A — residential with garden/accessible soil (home grown produce <10% fruit and vegetable
intake, (no poultry), also includes children’s day care centres, preschools and primary.
Schools. The HILs are applicable for assessing human health risk via all relevant pathways of
exposure. The HILs are generic to all soil types and apply generally to a depth of 3 m below
the surface for industrial use.

« EIL for areas of ecological significance — ecological investigations levels applicable for assessing
risk to terrestrial ecosystems. ElLs depend on specific soil physicochemical properties and
generally apply to the top 2 m of soil.

e ESLs for areas of ecological significance — ecological screening levels developed for selected
petroleum hydrocarbon compounds and fractions and are applicable for assessing risk to
terrestrial ecosystems. These are also generally applicable to the top 2m of soil.

< Management Limits where concentrations above these limits may indicate poor aesthetics, high
odour and potentially explosive vapour. Management limits are to be applied after
consideration of relevant ESLs and HSLs.

The applicable guidelines for heavy metals, PAHs, cyanide and fluoride in soil are presented in
Table 5-1.
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Table 5-1: Soil Assessment Criteria (mg/kg) — Health and Ecological Investigation Levels

HIL A EIL
Fluoride (soluble) 440 (site-specific)* 4.32
Aluminium 100,000 (NL)* =
Cyanide (free) 240 4 -
Arsenic 100 100
Cadmium 20 -
Chromium (VI) 100 70% Crlll 1% clay
Copper 6000 658
Lead 300
Mercury (inorganic) 40
Nickel 400 20°
Zinc 7400 140°
Naphthalene See Table 5-2 10
Carcinogenic PAHs (as BaP TEQ) 3 -
BaP - 0.7
Total PAHs 300 -

1. Site-specific residential fluoride value calculated in the Preliminary Screening Level Health Risk
Assessment for Fluoride and Aluminium (ENVIRON 2013)

2. Background fluoride concentration for Smelter Site and Buffer Zone lands, see Appendix 2

3. ElLs were derived using the NEPM (2013) EIL Calculation Spreadsheet and data from all Hydro owned
land averaged for CEC (7.2 cmol/kg), soil pH (6.04) and TOC (1.2%). The data and EIL Spreadsheet are
included in Appendix 2

4. Cyanide value for recreational land use adopted as lower of the values.

Petroleum hydrocarbons are assessed for vapour intrusion into a residential building. The
applicable vapour intrusion criteria for petroleum hydrocarbons in soil are presented in Table 5-2.

Table 5-2: Vapour Intrusion Criteria for Petroleum Hydrocarbons in Soil (mg/kg)?

TRH Fraction Soil Texture 0 to <1m 1m to <2m 2m to <4m 4m+

Toluene Coarse 160 220 310 540
Ethyl benzene Coarse 55 NL® NL NL
Xylenes Coarse 40 60 95 170
Benzene Coarse 0.5 0.5 0.5 0.5
Naphthalene Coarse 3 NL NL NL
F1% C6-C10 Coarse 45 70 110 200
F2* >C10-C16 Coarse 110 240 440 NL

1 The soil saturation concentration (Csat) is defined as the soil concentration at which the porewater phase
cannot dissolve any more of an individual chemical. The soil vapour that is in equilibrium with the porewater
will be at its maximum. If the derived soil HSL exceeds Csat, a soil vapour source concentration for a
petroleum mixture could not exceed a level that would result in the maximum allowable vapour risk for the
given scenario. For these scenarios, no HSL is presented for these chemicals and the HSL is shown as ‘not
limiting’ or ‘NL’.

2 (For soil texture classification undertaken in accord with AS 1726, the classifications of sand, silt and clay
may be applied as coarse, fine with liquid limit <50% and fine with liquid limit=50% respectively, as the
underlying properties to develop the HSLs may reasonably be selected to be similar. Where there is
uncertainty, either a conservative approach may be adopted or laboratory analysis should be carried out.
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3 To obtain F1 subtract the sum of BTEX concentrations from the C6-C10 fraction.
“To obtain F2 subtract naphthalene from the >C10-C16 fraction.

The applicable assessment criteria for petroleum hydrocarbons in soil are presented in Table 5-3.

Table 5-3: ESLs and Management Limits?! for Petroleum Hydrocarbons in Soil

ESLs (mg/kg dry soil) Management Limits® (mg/kg dry soil)
TPH fraction Soil texture
Ao Gf Eesias ) ST ieanes Residential, Parkland and Public Open
Space
F124 C6- C10 Coarse 125* 700
F2 >C10-C16 Coarse 25* 1000
F3 >C16-C34 Coarse - 2500
F4 >C34-C40 Coarse - 10,000
Benzene Coarse 10 -
Toluene Coarse 10 -
Ethyl benzene Coarse 1.5 -
Xylene Coarse 10 -
Benzo(a)pyrene Coarse 0.7 -

1 Management limits are applied after consideration of relevant ESLs and HSLs.

2 - . .
Separate management limits for BTEX and naphthalene are not available hence these should not be subtracted from the relevant fractions to
obtain F1 and F2.

3 ESLs are of low reliability except where indicated by * which indicates that the ESL is of moderate reliability.

4 To obtain F1, subtract the sum of BTEX from C6-C10 fraction.

Consistent with the guidance provided in the NEPM, the data was assessed against the above
adopted site guidelines by:

e Comparing individual concentrations against the relevant guidelines and if discrete samples
are in excess of the relevant guideline then;
e Comparing the 95% upper confidence limit of mean against the relevant guideline also
ensuring that:
e the standard deviation of the results is less than 50% of the relevant investigation or
screening level, and
< no single value exceeds 250% of the relevant investigation or screening level.

5.3 Surface Water and Groundwater
The assessment criteria proposed for the assessment of surface water and groundwater
contamination at the Dickson Road site were sourced from the following references:

e NSW DEC (2007) Guidelines for the Assessment and Management of Groundwater
Contamination

e ANZECC & ARMCANZ (2018) Australian and New Zealand Guidelines for Fresh and Marine
Water Quality

e ANZECC & ARMCANZ (2000) Australian and New Zealand Guidelines for Fresh and Marine
Water Quality

NSW DEC (2007) indicates that for assessing groundwater quality, it is first necessary to assess
the beneficial uses of groundwater and surface water down gradient of the site.

The closest surface water receptor is Swamp Creek, which is located on the southern site
boundary. Swamp Creek discharges into a drainage area called Wentworth Swamp, which is part
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of the Fisheries Creek Catchment. In turn, Wentworth Swamp discharges to the Hunter River
approximately 15 km north-east of the site near Maitland.

Surface water within Swamp Creek is described as neutral to slightly alkaline, ranging between pH
7.0 and 7.8 and conductivity was generally fresh, ranging from 626uS/cm to 1520uS/cm. This
surface water body is considered to be a fresh water receptor.

Groundwater is expected to follow the topography and flow south towards Swamp Creek. Water
level gauging completed during the investigations confirmed the groundwater flow direction to the
south.

According to the Office of Industry and Investment, NSW, there are 17 licensed groundwater
abstractions (bores) located to the north of the site, which are known to be associated with
monitoring of groundwater impact. There are no other licensed groundwater bores within 2km of
the Site.

Potential beneficial uses of groundwater down gradient of the site include:

 Discharge into Swamp Creek, which supports aquatic ecosystems and flows into Wentworth
Swamp, which potentially flows into the Hunter River
e Extraction of water from Swamp Creek may also be used for stock watering and/ or irrigation

It is noted that drinking water has not been included as a potential beneficial use of water from
Swamp Creek, for the following reasons:

 Drinking water supply to the local communities is reticulated and originates from Chichester
Dam located on the Chichester River

e The Kurri Waste Water Treatment Works is located immediately up gradient of the site. The
Works has a licensed discharge point into Swamp Creek

5.3.1 Appropriate Criteria for Groundwater and Surface Water
Based on the review of potential beneficial uses of groundwater and surface water, the criteria for
protection of aquatic ecosystems, irrigation and stock watering will be used.

The investigation levels presented in ANZECC & ARMCANZ (2018) Australian and New Zealand
Guidelines for Fresh and Marine Water Quality are considered applicable for the protection of
aquatic ecosystems of receiving waters. ANZECC (2018) advocates a site-specific approach to
developing guideline trigger values based on such factors as local biological affects data and the
current levels of disturbance of the ecosystem. The guidelines present ‘low risk trigger values’
which are defined as concentrations of key performance parameters below which there is a low
risk of adverse biological effects. If these trigger values are exceeded, then further action is
required which may include further site-specific investigations to assess potential contamination
or management/ remedial action.

Low risk trigger values are presented in ANZECC (2018) for the protection of 80-99% of species
in fresh and marine waters, with trigger values depending on the health of the receiving waters.

Groundwater results will be compared against trigger values for the protection of 95% of
freshwater species. A 95% protection of fresh water species was selected due to the indication
from the Hunter Catchment Management Trust that declining stream water quality and a
reduction in diversity of native plants and animals has occurred in the last ten years. The 99%
level of protection of fresh water species will be selected for persistent contaminants.

ANZECC (2000) indicates there is currently insufficient data to derive a high reliability trigger
value for TPH but propose a low reliability trigger value of 7ug/L. This guideline is considered by
industry to be overly conservative and is well below the TPH detection limit that most laboratories
can achieve. Therefore the limit of reporting (LOR) will be adopted as a screening trigger for TPH.
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Trigger values for cadmium, copper, nickel, lead and zinc can be modified for hardness, as the
bioavailability of these heavy metals decreases with increasing hardness. Total hardness was

calculated for the receiving waters of Swamp Creek using calcium and magnesium concentrations,

with results indicating hard water (134 mg/L CaCOzs). Trigger values modified for hard waters

have been used, as per Table 3.4.3 of ANZECC (2000).

Groundwater results will also be compared against trigger values for irrigation and stock watering.
Section 4.3.4 of ANZECC (2000) indicates that stock watering trigger values for heavy metals and

metalloids are for total concentrations, irrespective of whether the constituent is dissolved,
complexed with an organic compound or bound to suspended solids. Fluoride is included in this

section.

The long term trigger value has been used for irrigation guidelines. Section 9.2.5.11 of ANZECC

(2000) indicates that the long term trigger value for fluoride is based on the assumption that the

irrigation water could potentially be phytotoxic to sensitive plant species or could contaminate

stock drinking water. As stock watering guidelines are for total metal and metalloid
concentrations, total fluoride concentrations will be used.

A summary of the assessment criteria for groundwater are provided in Table 5-4.

Table 5-4: Groundwater Assessment Criteria (pg/L)

95% Protection for Aquatic

Irrigation — Long Term

Stock Watering

Ecosystems Trigger Values

Arsenic 1t 100 500
Cadmium 0.842 10 10
Chromium 1 100 1000
Copper 5.462 200 1000
Lead 25.842 2000 100
Nickel 42.92 200 1000
Zinc 31.22 2000 20000
Mercury 0.06 2 2
Fluoride - 1000 2000
Cyanide (complex) 7 - -
TPH C6-C36 LOR® LOR LOR

1. 99% protection for persistent contaminants

2. Hardness Modified Trigger Values
3. Limit of Reporting
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6. SITE CHARACTERISATION

6.1 Assessment of Contamination

Intrusive investigations into soil, surface water and groundwater were completed at the Dickson
Road Site during the Phase 2 ESA in 2012 and the Phase 2 ESA over the larger Parcel 16 in 2015.
The 2012 investigations comprised:

e A detailed walkover of the Dickson Road site which identified the site to comprise vacant,
vegetated land with a grassed field that slopes down towards Swamp Creek on the southern
site boundary. A white peg, identifying the location where waste was previously excavated,
was located in the grassed field. The southern edge of the stockpiles was also observable,
with a change in elevation of approximately 1 m to 1.5 m down towards Swamp Creek. The
stockpile landform indicated that the site had been filled by pushing out of material from the
north of the site, as there was no observable change in topography in the north of the site to
indicate where the edge of the stockpiling is located. The edges of the stockpiles were
observed to be grassed, with some waste such as metal pipes, protruding from some
stockpiles.

< Excavation of 15 test pits around the grassed field to identify the extent of the buried waste.
The test pits were extended into natural sands, unless refusal on waste occurred.

e Collection of one to two soil samples from each test pit. Analysis of soil samples for potential
contaminants of concern including aluminium, fluoride, cyanide, heavy metals, PAHs and TPH.

e Dirilling and installation of three groundwater wells, with one well up-gradient of the buried
waste and two wells down-gradient, one immediately east of the buried waste and one to the
south between the buried waste and Swamp Creek.

e One round of groundwater sampling was completed, with samples analysed for cations/
anions, heavy metals, cyanide, fluoride and Semi-Volatile Organic Compounds (SVOCs).

e Collection of three surface water samples from Swamp Creek, one from an upstream location,
one from a mid-stream location immediately down gradient of the buried waste and one from
a down-stream location. Surface water samples were analysed for cations/ anions, heavy
metals, cyanide, fluoride and Semi-Volatile Organic Compounds (SVOCs).

Smelter wastes were observed in ten of the sixteen test pits at depths ranging between 0 m BGS
and 1.8 m BGS. The extent of the waste was identified during the investigation to the north,
south, east and west. The extent of the waste to the east and south can be easily identified in the
field where stockpiled material has been pushed out over lower-lying flat ground.

A generalised site lithology is presented in Table 6-1. The extent of the buried waste identified
during the investigation is shown in Figure 2, Appendix 1. Photographs are included in
Appendix 3. Test pit logs are included in Appendix 4.

Table 6-1: Generalised Site Lithology

Depth (m bgs) Soil Description
0.0-0.4 TOPSOIL: clayey sand, brown, fine grained with some rootlets
0.4->1 SAND: yellow, fine grained

FILL: Gravelly, clayey sand, fine grained, with some concrete, timber,
brick, steel strapping, electrical wiring, PVC piping, hydraulic hoses,
crushed 22 gallon drums, lumps of steel, Kaowool, carbon fluxing tubes,
0.0-1.8 steel fence posts, packing foam, bulker bags, carbon, Perspex®, plywood
packing cases, steel casting tools, solenoid, plastic, bag house socks, spent
anode, drum of old ramming compound (no longer used at Smelter). Waste

made up between 30% and 80% of the soil matrix.
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Depth (m bgs) Soil Description
1.8-5 SAND: yellow, fine grained
5->95 CLAY, black, high plasticity

During drilling, groundwater was found in black clay underlying the natural sands up gradient of
the waste at a depth of 5.7 m BGS (DR1). Groundwater was observed in the natural sands to the
east of the waste (down gradient, DR2) at a depth of 3.8 m BGS. Between the waste and Swamp
Creek, groundwater was observed at a depth of 0.53 m BGS within natural sands (DR3). Depth to
water measured during groundwater sampling indicated that groundwater flow direction is south
towards Swamp Creek and that the groundwater gradient beneath the buried waste is relatively
flat. Perched groundwater was also identified within the fill material, particularly in the northern
portion of the fill.

Depth to groundwater information is outlined in Table 6-2.

Table 6-2: Depth to Groundwater (28 August 2012)

Groundwater
. Depth to
. . Screened Top of Casing Surface
Well 1D Easting Northing Water (m 3
Interval (m AHD) bgs) Elevation (m
gs
AHD)
DR1 358344 6370539 6.6-9.6 12.1 6.6 5.5
DR2 358468 6370513 2.5-5.5 8.97 3.0 5.9
CR3 358443 6370452 0.5-3.5 6.63 1.0 5.6

The 2015 Phase 2 ESA investigations over the larger Parcel 16 comprised:

e Collection of four surface soil samples to provide a coarse grid assessment to assess the
potential for dust deposition from the smelter operations, with analysis for soluble fluoride

* A site walkover to evaluate other potential locations of buried waste or illegal dumping,
including the set up and walkover of 10 m grids over the three house footprints

« Intrusive investigations by backhoe to investigate disturbed ground at the three house
footprints

No ACM fragments were identified during the site walkover or grid-based walkover of the house

footprints. No buried demolition wastes were identified during intrusive investigations into the

three house footprints.

6.2 Soil Results
Soil samples from the Dickson Road site were analysed for contaminants of concern including
fluoride, aluminium, cyanide, heavy metals, petroleum hydrocarbons and PAHs.

A summary of the soil results is presented in Table 6-3. Summary tables presenting analytical
results compared to adopted site criteria are presented in Appendix 5. Laboratory reports are
included in Appendix 6.
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Table 6-3: Summary of Soil Results

Maximum

No. of . No. exceeding Criteria Exceeded
Analyte Concentration i .
Samples Site Criteria (mg/kg)
(mg/kg)
Aluminium 18 35000 (0]
Arsenic 18 10 (0]
Cadmium 18 <0.5 0
Chromium 18 32 (0]
Copper 18 150 1 65 (EIL)
Lead 18 210 (0]
Nickel 18 54 5 20 (EIL)
Zinc 18 2900 7 140 (EIL)
Mercury 18 0.1 0]
440 (site-specific
Total Fluoride 18 56,000 10/ 18 HIL A)/ 4.3
(Ecological)
Soluble Fluoride 4 14 0/3 4.3 (Ecological)
Total Cyanide 18 5.4 (0]
Naphthalene 9 2200 2 3 (HSL A)/10 (ESL)
BaP TEQ 9 510.4 4 3 (HIL A)
BaP 9 350 8 0.7 (ESL)
Total PAHs 9 9930 1 300 (HIL A)
TPH C6-C92 9 <25 0
1000 (Management
TPH C10-C142 9 7300 1
Limit)
2500 (Management
TPH C15-C282 9 19,000 1 L
Limit)
TPH C29-C362 9 5300 (0]

! Fluoride was analysed as total fluoride. Soluble fluoride is the bioavailable portion of fluoride.

2 The TPH fractions used in NEPM (2013) are different to the TPH fractions that were analysed for assessment
in 2012. The F1 fraction is for TPH C6-C10 and the F2 fraction is for TPH >C10-C16. These results are

approximate only.

Concentrations of benzo(a)pyrene, total PAHs, TPHs, fluoride, petroleum hydrocarbons, copper,
nickel and zinc within fill soils in the matrix of the buried waste exceeded the site criteria.
Concentrations of these contaminants in natural sands were below the site criteria, indicating that

contaminants within the waste have not impacted on underlying natural sands.

During the 2012 Phase 2 ESA, analysis was undertaken for total fluoride. Soluble fluoride is the
bioavailable portion of fluoride and as such, the total fluoride concentrations over-estimate the
amount of bioavailable fluoride at the Dickson Road site.
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During the 2015 Phase 2 ESA, soluble fluoride analysis was undertaken on four samples collected
on a broad grid across Parcel 16. Soluble fluoride concentrations ranged between 4 mg/kg to 14
mg/kg, with concentrations in three samples exceeding the Tier 1 ecological screening criterion.
Although these concentrations are considered elevated above the background concentration of
4.3 mg/kg, these elevated concentrations are not considered to represent a risk to flora based on
the results of a vegetation health survey completed in 2017 (‘Kurri Hydro Aluminium, Buffer Zone
Vegetation Health Survey’ dated August 2017 by Eco Logical Australia). No symptoms of fluoride
injury were observed at Parcel 16.

The objective of the vegetation health survey was to establish the geographical extent of visible
fluoride injury to plant species that could be attributed to activities at the smelter, predominantly
fluoride emissions. Whilst the study focuses on impact from emissions, impacts to vegetation
occurring from soil or water concentrations of fluoride are also captured. The August 2017 survey
was completed five years following the closure of the smelter, with atmospheric fluoride emissions
no longer being released from the smelter however soil concentrations remain unchanged. The
report found that the geographical extent of fluoride injury has markedly reduced in comparison
to the 2013 results, with detectable visible injury to all fluoride sensitive plant species in 2017
limited to within close proximity of the smelter. As such, it can be concluded that the soluble
fluoride concentrations present in surface soil at Parcel 16 are acceptable for vegetation.

6.3 Groundwater Results
A summary of the groundwater results is presented in Table 6-4.

Table 6-4: Summary of Groundwater Results

Maximum

No. of . No. exceeding Criteria Exceeded
Analyte Concentration i .

Samples Site Criteria (ng7/L)

(g/L)
Arsenic 3 1 0
Cadmium 3 0.6 0
Chromium 3 <1 0
Copper 3 5 [¢]
Lead 3 <1 0
Nickel 3 120 1 42.9*
Zinc 3 170 2 31.2
Mercury 3 <0.05 [¢]
Fluoride 3 10,000 171 10002/ 20003
Total Cyanide 3 61 1 7
Polycyclic Aromatic
3 <LOR [¢]

Hydrocarbons
Phenols 3 <LOR (0]
Other SVOCs 3 <LOR (0]

1 Protection of 95% aquatic species; 2 Irrigation; 3 Stock Watering; 4 criterion is for free cyanide

Results for heavy metals are generally below the trigger levels, aside from nickel and zinc in the
up gradient well DR1 and zinc in the cross gradient well DR2, which exceeded the 95% protection
level for fresh water species. Heavy metals concentrations in the down gradient well DR3 were
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below the site criteria, indicating that elevated copper, nickel and zinc concentrations within the
fill matrix has not impacted on down gradient groundwater.

Elevated concentrations of cyanide and fluoride were identified in DR3, the well located between
the fill material and Swamp Creek. The fluoride concentration of 10,000 pg/L exceeded the trigger
levels for irrigation and stock watering or 1000 ug/L and 2000 ug/L respectively. The total
cyanide concentration was 61 pug/L. There is no guideline for total cyanide, however the guideline
for protection of 95% of fresh water species for free cyanide is 7 pg/L.

6.4 Surface Water Results
A summary of the surface water results from Swamp Creek is presented in Table 6-5.

Table 6-5: Summary of Surface Water Results

Maximum i .
No. of . No. exceeding Criteria Exceeded
Analyte Concentration . .
Samples Site Criteria (ng/L)
(g/L)

Arsenic 3 15 3 as
Cadmium 3 0.6 0
Chromium 3 5 3 as
Copper 3 20 2 5.46
Lead 3 10 0
Nickel 3 67 1 42.91
Zinc 3 210 3 31.2
Mercury 3 0.4 2 0.06*
Fluoride 3 3600 3 1000
Total Cyanide 3 <4 ]
Organochlorine

3 <LOR 6]
Pesticides
Organophosphorous

3 <LOR o]
Pesticides
Polycyclic Aromatic

3 <LOR (6]
Hydrocarbons
Phenols 3 <LOR 0
Other SVOCs 3 <LOR 0

1 Protection of 95% aquatic species modified for hardness; 2 Irrigation; 3 Stock Watering

Results for fluoride exceeded the trigger levels for stock watering and irrigation. Results for
arsenic, chromium, copper, nickel, mercury and zinc exceeded the criteria for 95% protection of
aquatic species. Results for total cyanide, PAHs and SVOCs were below the laboratory limit of
reporting.

6.5 Conceptual Site Model

A conceptual site model (CSM) has been developed based on known source(s) of contamination,
the pathway(s) by which contaminants may migrate through the environmental media and the
populations (human or ecological) that may potentially be exposed. This relationship is commonly
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known as a Source-Pathway-Receptor (SPR) linkage. Where one or more elements of the SPR
linkage are missing, the exposure pathway is considered to be incomplete and no further
assessment is required.

Human and ecological receptors are presented in Table 6-6, together with identified exposure
routes from contaminated soil, surface water and groundwater in the context of future use as well
as the acknowledgement of downgradient receptors.
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Table 6-6: Conceptual Site Model, Exposure Pathway Assessment

Potentially Complete Source-Pathway-Receptor Linkage? = .
Pathway . . Justification
(Yes/No/Potential/ Not Applicable)

Current and future Hydro Lands Ecological receptors of
users ecological receptors Swamp Creek
Fill Material with Smelter Waste
Dermal contact with impacted soil No Potential No Elevated concentrations of fluoride, PAHs, petroleum
hydrocarbons, copper, nickel and zinc were detected in fill
Incidental ingestion of impacted i . i .
No Potential No soils associated with buried smelter wastes. Currently the
soil
wastes are covered with a shallow sand layer and grass that
provides a barrier between human receptors and the
contamination within the waste materials. Ecological
Dust inhalation No No NA receptors such as microbes may come into contact with
contaminated soil.
Surface Water
Dermal contact with impacted N NA NA The nearest surface water receptor is Swamp Creek on the
o
surface water southern site boundary. Elevated fluoride concentrations
. . . . have been detected in Swamp Creek. There is a complete
Incidental ingestion of impacted . .
No NA NA exposure pathway between elevated fluoride concentrations
surface water i .
in groundwater and ecological receptors of the Hydro Lands
Root uptake NA Yes Yes and ecological receptors of Swamp Creek.
Groundwater
Dermal contact with impacted
No No Yes

groundwater
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Potentially Complete Source-Pathway-Receptor Linkage? = .
Pathway . . Justification
(Yes/No/Potential/ Not Applicable)

Incidental ingestion of impacted Perched groundwater was located within the deeper, northern
No No Yes
groundwater portion of the buried wastes. Perched groundwater is likely to

be isolated and not connected to true groundwater.

Groundwater was detected down gradient of the buried
wastes at a depth of 1m BGS in close proximity to Swamp
Creek. Groundwater at this location was impacted by
elevated fluoride and total cyanide concentrations. True
Root uptake NA Yes Yes groundwater would be connected to surface water within

Swamp Creek.

There is a complete exposure pathway between elevated
fluoride and total cyanide concentrations in groundwater the

ecological receptors that utilise Swamp Creek.
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6.6 Statement of Suitability for Existing and Proposed Site Use

As there is a complete exposure pathway between contamination within the Dickson Road Site
and ecological receptors, and potential for human exposure under future land uses, remediation
of the buried waste and associated soil and perched groundwater contamination is required.
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REMEDIAL ACTION PLAN

7.1 Remediation Goal

The goal of this remediation project is to remediate buried smelter waste and associated soil and
perched groundwater contamination at the Dickson Road site to render the site suitable for the
current and future landuses.

7.2 Extent of Remediation Required

Remediation of buried smelter wastes and associated soil and perched groundwater contamination
is required at the Dickson Road site. The lateral extent of remediation required includes the entire
extent of the buried smelter wastes and is shown in Figure 2, Appendix 1. The depth of buried
smelter wastes is between 0.4 m BGS and 1.8 m BGS, with the deepest waste profile along the
northern boundary of the waste disposal area. The depth of the waste profile shallows to the
south, east and west. Perched groundwater was encountered within deepest waste profile in the
north at a depth of 1 m to 1.2 m BGS .

The approximate fill volume estimates are presented in Table 7-1. The volume calculations were
estimated from the approximate lateral and vertical extent assessed during the Phase 2 ESA
completed in 2012. Tonnages were calculated from the anticipated bulk density as shown for each
material present. There is inherent uncertainty in the volume estimates.

Table 7-1: Fill Quantity Estimates

Volume estimates (m?3) Mass estimates (T)
Type Bulk

Range Density Range

(T/m3)

Estimate Low High Low High

Smelter derived
8,490 8,490 16,980 1.5 12,735 25,470

wastes
Contaminated soils 5,660 5,660 11,320 1.8 10,188 20,376

In general, the fill quantity estimate is a preliminary guide to the extent of remediation required
however remediation will be undertaken to the final satisfaction of the Principal or Principal’s
representative.

7.3 Remediation Options
Based on the site characterisation presented in Section 6, a review of potential remediation
options for the Dickson Road site was undertaken.

Table 7-2 presents a summary of the available remedial options considered for the Dickson Road
site and the contaminants present.

Table 7-2: Assessment of Remediation Options

Option Description Advantages Disadvantages

Not an option due to proposal for

redevelopment of land
1 Do nothing
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Option Description Advantages Disadvantages
Removes risk from site under future
land use scenarios
Removes long term management
Excavate, sort and requirement from site. Consumes off site waste facility
dispose to waste Removes the source of contaminants space.

2 facility. Removal of leaching to groundwater and allows Disposal costs are high.
perched water and perched groundwater to be Remaining void may need
disposal off site. extracted and treated. rehabilitation with clean fill.

Improves land value.
Planning approval requirements
straightforward.
Removes risk from site under future
land use scenarios
Encapsulation of L .
p Relocates long term management Remaining void may need
smelter-derived wastes . . litati ; :
requirements to a centralised area. rehabilitation with clean fill.
at another location . . .
o Removes the source of the Planning approval for disposal site
3 within Hydro owned

land. Extraction of
perched water for

treatment onsite.

contaminants leaching to
groundwater and allows perched
groundwater to be extracted and

treated.

Improves land value.

will be required.

Timeline is reliant on whole of site

solution.

Encapsulate and

manage in-situ

Encapsulation allows for capping and
then rehabilitation by a green

corridor or similar.

Does not address leaching of
contaminants to groundwater or

treatment of perched groundwater.

Requires long term management and
registration of an Environmental

Management Plan with Council.

May reduce property value or limit

redevelopment potential

Planning approval required.

7.4 Rationale for the Selection of the Recommended Remedial Option
Remediation options were considered in terms of cost, risk of failure, long term legacy and onsite
management, corporate responsibility and sustainability. In terms of these evaluators Option 3

was preferred.

Hydro has conducted a whole-of-site remediation options study in 2014 to identify the most

appropriate remediation strategy applicable to the issues across all Hydro owned lands. Option 3

allows smelter derived wastes from the Dickson Road site to be incorporated with other smelter
derived wastes that require remediation on another part of the Smelter Site. This option will

include removal of the source of the fluoride and other contaminants that have the potential to
leach into groundwater and the extraction of groundwater for treatment in the water treatment
plant being established for the broader remedial program.
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The Remedial Action Works Plan presented in Section 8 details the steps required to complete

the remediation program.

7.5 Contingency if the Remediation Strategy Fails
Table 7-3 outlines the potential failure scenarios that could occur and the contingency
mechanisms that will be implemented to achieve the overall remediation objective.

Table 7-3: Contingency Options

Failure Scenario

Contingency Response

All smelter derived wastes cannot be excavated

due to safety or other risks

Unexpected materials are encountered such as

asbestos-containing materials

A whole-of-site strategy is not approved that

incorporates the Dickson Road wastes

While all efforts will be undertaken to remove identified
wastes/contamination, if a situation arises where it becomes
impractical to completely remove fill/soil to meet the
remediation objectives, (eg physical constraints, safety etc),
alternative strategies may be employed to justify leaving

contamination in place (eg specific risk assessment).

An unexpected finds protocol (UFP) will be followed in the field.
Any UFPs will be removed to the on-site landfill if consistent
with other materials in the landfill. If inconsistent, an
assessment of compatibility will be undertaken, or materials

will be disposed off-site.

Consider the hierarchy of other preferred options. Where off-
site disposal of waste is required, waste disposal would be
completed by an appropriately licensed contractor to a licensed

facility.

Impacts to groundwater outside of the footprint of

the excavation are identified

Undertake a risk assessment evaluating the risk to the

receiving environment.

7.6 Interim Site Management Plan

The Dickson Road Site is currently fenced and not generally accessible to the public. The existing
conditions are considered suitable short-term controls.
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REMEDIAL ACTION WORKS PLAN

8.1 Hold Point

The remedial works will be supervised by an appropriately qualified and experienced Remediation
Contractor with support from an appropriately qualified and experienced Environmental
Consultant. Hydro is the Principal on the remediation project.

Prior to commencing works, the Remediation Contractor is to provide the Principal for written
approval a proposed remediation works methodology. The methodology is to describe:

* Mobilisation and site facilities required

e Methods of excavation and sorting

e Method for removal of perched groundwater

< ldentification of a suitable stockpile area within the Smelter Site

e Proposed materials tracking

e Quality control procedures that demonstrate how the requirements of the RAP, including
validation, will be met and documented

The general objectives are outlined in the following Sections. The works methodology is to
consider the objective of this remediation project.

8.2 Site Establishment
Mobilisation and setup on site of the required plant, personnel and controls. These controls will
include, but are not limited to:

e Locate and isolate all overhead and underground services in the proximity of the works
e Assess traffic control requirements, cognisant of other site activities

e Work area security fencing

e Sediment fencing

 Implement stormwater runoff and sediment controls

The Principal is to inspect the site following site establishment and implementation of controls.

8.3 Survey
A survey of the Dickson Road site will be undertaken by a registered surveyor. The survey will
involve:

e Pre-remediation survey of the surface of the area encompassing the buried waste
* Following excavation of contaminated soils
e Post-remediation, following landscaping

The survey should be conducted such that a 3D model of the Dickson Road site can be located
laterally and vertically on a registered survey plan, suitable for potential attachment to a land
title.

This survey forms part of the validation requirements described in Section 9.
8.4 Remedial Methodology
Excavation and sorting of materials at the Dickson Road site is required. Materials are to be

sorted and temporarily stored, excavations are to be validated and the area is to be reinstated to
its original condition.

Further description of the remedial methodology is described below.
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8.4.1 Excavation

The Contractor may schedule excavation works in stages to allow partial excavation, validation
and reshaping of filled areas before proceeding on to the next stage. If remediation is undertaken
in this fashion, the Contractor will still need to comply with the validation and survey
requirements as set out in this RAP.

The Dickson Road site is located adjacent to Swamp Creek and remedial works cannot be
undertaken within 40 m of this waterway without development consent. The Contractor is to
provide a methodology for excavation in this area that manages the distance required between
the works and Swamp Creek.

8.4.2 Sorting
Sorting of smelter waste is to be conducted at the Dickson Road site and is coarse, high-level
sorting.

It is envisaged that waste materials will be sorted in a way that is feasible and achievable.
Coarser materials that can be easily separated (concrete, spent anodes, aluminium casts) should
be separated during excavation.

At the Contractor’s discretion, large fragments of concrete or steel may be transported directly to
an appropriate recycling facility. All materials transported to recycling should be approved in
writing by the Environmental Consultant. Alternatively, this material can be transported to the
Smelter Site stockpile area.

Finer material, including soil will be transported to the Smelter Site stockpile area for a whole-of-
site remediation solution as part of a later stage of work.

8.4.3 Spoil Management
The following general principles should be incorporated into management of stockpiles:

 No stockpiles or other materials shall be placed on steep slopes

e Stockpiles will be located at a distance greater than 40 m from the natural watercourse of
Swamp Creek

e Stockpiles will be placed on a level area as a low elongated mound

e Control of dust from stockpiles

Further erosion and sediment controls in accordance with the CEMP (refer to Section 11.8) are to
be implemented.

8.4.4 Materials Tracking

A procedure shall be provided by the Contactor that includes:

 Tracking of materials as they are removed from the Dickson Road site

e Truck logging at the site entrances and exits or materials being relocated to the Smelter Site
stockpile area

* Provision of a weekly materials tracking report

It is not proposed that any contaminated soils will be transported from the site. The Dickson Road
site is within the boundary of Hydro’s Environmental Protection Licence (EPL). Dickson Road will
be used to transport smelter wastes and contaminated soil from one part of the EPL site to
another part of the EPL site. As contaminated soils are being retained on the EPL site, waste
tracking is not required.
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8.4.5 Groundwater Remediation

Perched groundwater within the buried smelter waste has been impacted with fluoride. The
Remediation Contractor must develop a methodology to extract perched groundwater from the
excavation footprint. The methodology is expected to include the following:

e Excavation of a sump to allow perched water to progressively drain from the waste
e The sump can be dewatered by pumping via layflat to the onsite stormwater detention basin
and managed through the stormwater on the Smelter Site

Monitoring of impacts to groundwater will be undertaken following removal of the buried waste.
Validation of fluoride concentrations in groundwater is described in Section 9. As groundwater
monitoring is required as part of the validation works, the Remediation Contractor must not
damage the three site wells, which are located outside the extent of buried smelter waste.

8.4.6 Validation of Remediation
Detailed validation requirements are presented in Section 9.

Generally validation will be undertaken after visual inspection identifies the excavation is free of
all smelter waste followed by sampling and analysis of soils to confirm concentrations of
contaminants of concern in the natural soils within the excavated area are below the adopted site
criteria.

Validation of the exposed excavation shall be undertaken prior to reshaping of the excavation.
Excavation reshaping is not permitted until the Environmental Consultant is satisfied that
validation results show the remediation goal has been achieved or, where the goal has not
been achieved then following written approval from the Principal.

8.4.7 Reshaping and Final Landform

Following excavation of smelter waste and associated contaminated soil and satisfactory
validation of the soils remaining in the resultant void, reshaping of the remediation area can
proceed. The aim of reshaping is to return the area to its original condition prior to filling, that is,
a shallow embankment sloping down to Swamp Creek.

All reshaping works shall comply with the following requirements:

e The final landform shall be reshaped to conform with the surrounding topography

e The levels and grades of the finished landform shall be such that it encourages the shedding
of incident stormwater to Swamp Creek but are at grades that would not result in erosion

e The finished landform shall comprise a surface layer not less than 100 mm of topsoil and shall
be vegetated with native grasses

The Principal is to inspect the site following completion of the final landform and soil stabilisation
measures.

8.4.8 Smelter Site Stockpile Area

The Contractor will be responsible for the preparation of the Smelter Site stockpile area on the
Smelter Site. The Principal shall identify the area to be used for stockpiling. Materials transported
from the Dickson Road site will be stored at this location in the interim prior to relocation into the
Containment Cell.

As discussed above, it is envisaged that the following broad categories of materials will require
stockpiling at the Smelter Site stockpile area:
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Coarse wastes including concrete, spent anodes, aluminium casts. As discussed above, the
Contractor may nominate to transport larger concrete, (excluding refractory bricks) directly to
a recycling facility, dependent on suitability

Wastes including timber, brick, steel strapping, electrical wiring, PVC piping, hydraulic hoses,
crushed 22 gallon drums, lumps of steel, Kaowool, carbon fluxing tubes, steel fence posts,
packing foam, bulker bags, carbon, Perspex®, plywood packing cases, steel casting tools,
solenoid, plastic and bag house socks

Finer materials down to soil sized

The Contractor shall undertake site preparation works, (in the area identified by the Principal) to
ensure:

The layout of the Smelter Site stockpile area will be suitable for placement of the anticipated

material volumes (or as indicated by the Principal), in terms of allowance for space and access

During active construction of the stockpiles, appropriate erosion and sediment controls have

been installed (refer to Section 10.6)

Upon completion of the stockpiling works, (following the Dickson Road remediation works),

the Contractor shall undertake works to ensure long-term stabilization of the stockpile. These

are envisaged to include:

e Placement, shaping and compaction of stockpile landform to encourage runoff but not
erosion

e Placement of a topsoil layer (min 100 mm) and vegetation (eg, hydromulch) over the finer
materials stockpile. Hydro has a stockpile of ENM material available that could be used for
this topsoil material. The Remediation Contractor is to satisfy itself that this material is
suitable

e Surface water diversion and erosion control measures as appropriate to divert stormwater
away from and around stockpiles, and capture any sediment in runoff from the stockpiles.

The Principal is to inspect the works at the Smelter Site stockpile site on completion of these
works.

8.4.9 Demobilisation

At the completion of the works, the Remediation Contractor is to demobilise. The Remediation
Contractor is to remove all project infrastructure and wastes unless agreed to remain in writing by
the Principal.
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VALIDATION SAMPLING AND ANALYSIS QUALITY PLAN

The following is the validation sampling and analysis quality plan (SAQP) to be implemented to
validate the remedial objective has been achieved for the Dickson Road site.

Validation sampling of soil and groundwater will be required to demonstrate that, following
excavation of all waste and associated contaminated soil, remaining soils are within the adopted
criteria for the site and that concentrations of contaminants of concern in groundwater are
returning to background concentrations.

9.1 Validation Data Quality Objectives
In order to achieve the objectives and purpose of the validation program, both the field and

laboratory programs must be representative of the actual extent of contamination in soil. As such,

specific Data Quality Objectives (DQOs) have been developed for the validation of field and
analytical data obtained during the remediation. The DQO process is a systemic, seven step

process that defines the criteria that the validation sampling should satisfy in accordance with the

requirements of EPA (2017) Guidelines for the NSW Site Auditor Scheme (3™ Edition). The DQOs
are outlined in Table 9-1.

Table 9-1 Data Quality Objectives

DQO Outcome

In its current state, the Dickson Road site is not considered suitable for the proposed
land uses and remediation of the following site contaminants is required:

e Buried smelter waste
* Associated soil contaminated with fluoride, petroleum hydrocarbons and PAHs
* Perched groundwater contaminated with fluoride

Step 1: State the Problem The remediation process involves the excavation of smelter wastes and associated
contaminated soil for temporary storage at the Smelter Site and later inclusion in a
whole-of-site remediation strategy. Remediation will also involve removal of perched
groundwater to the Smelter Site stormwater system.
Validation of these remedial works is required to demonstrate that the Dickson Road
site is suitable for the proposed future land uses described in Section 2.3.

The validation SAQP is to ensure remediation has been carried out successfully. To
validate the effectiveness of the remediation strategy, visual validation of the
removal of smelter wastes is required, as well as chemical validation of soil remaining
in the excavation and chemical validation of groundwater.

The site will be considered remediated when the remediation and validation program

Step 2: Identify the . e
p fy has been carried out successfully. Remediation is deemed to be successful when:

Decisions
* All waste materials have been removed from the Dickson Road site
 Chemical data indicates that concentrations of contaminants of concern within the
excavation are below the site criteria
e Chemical data indicates that concentrations of fluoride within groundwater are
reducing to background concentrations

For the Dickson Road site, the following inputs into the decision-making process are
Step 3: Identify Inputs to required:

the Decision < Avisual evaluation of the removal of all smelter wastes from excavation

e Concentrations of contaminants of concern within soil validation samples
* Concentrations of fluoride in groundwater

The site boundaries were outlined and defined within the RAP and are presented in
Figure 1, Appendix 1. Remediation applies to area of the Dickson Road site

Step 4: Define the Study impacted by buried smelter waste.

Boundary
The temporal boundary comprises the timeframe during which remediation works

required by the RAP are completed.
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DQO Outcome

Decision rules for the validation of the remedial works are based around visual
validation of the removal of buried smelter wastes and chemical validation of soil and

groundwater. The decision rules are as follows:

* Can it be visually confirmed that buried smelter wastes have been removed from

Step 5: Development of the Dickson Road site?

Decision Rules

« If visual validation cannot be confirmed, additional excavation should be

completed until the excavation can be validated free of smelter wastes
* Can it be confirmed via validation sampling and analysis of soil that contaminated

soil has been removed from the excavation?

e Can it be confirmed via sampling and analysis of groundwater that fluoride
concentrations in groundwater are reducing to background concentrations?

Acceptable limits and the manner of addressing possible decision errors are outlined

in the sections below:

Step 6: Specific Limits of
Decision Error

The decision to be made is that all smelter wastes have been excavated from the
Dickson Road site and that the resultant excavation is within alluvial sand.

Possible decision errors include deciding that all buried smelter wastes have been

removed when they have not.

Step 7: Optimise the
Design for Obtaining Data

The design for obtaining validation data is outlined in Section 9.2.

9.2 Design for Obtaining Validation Data

Validation data will confirm that the Dickson Road site is suitable for the current Rural Landscape
(RU2) use and proposed General Industrial (IN1) and Rural Landscape (RU2) use. Validation data
will include soil, groundwater and surface water data. Validation samples, frequency of collection,
the analysis required, and justification presented in Table 9-2. Chemical analysis has been
limited to those Contaminants of Concern that exceeded the site criteria in the Phase 2 ESA.

Table 9-2: Validation Sampling Program

Validation Method Validation Requirements

Chemical Analysis

Visual validation of Excavations are to be photographed and a

the removal of buried photographic log maintained and included in the

wastes Validation Report.

Not Applicable

Contingency: Visual validation of the
removal of bonded asbestos will be
completed if bonded asbestos is

identified

Sampling and analysis to demonstrate the removal
of contaminated soils. The base of the excavation
shall be sampled as follows:

Base of Excavation Sampling across each area is to be undertaken on

15 m grid spacing. This sampling program is in
accordance with NSW EPA (1995) Sampling Design

Guidelines.

Fluoride (soluble), PAHs, TRH, BTEX,

heavy metals (Cu, Ni, Zn)

Contingency: Asbestos analysis will
be undertaken if friable asbestos is

identified

Sampling and analysis to demonstrate the removal
of contaminated soils. The walls of the excavation

} shall be sampled as follows:
Walls of Excavation

One sample for each soil type present within the
face of the excavation per 10 lineal metres. This

sampling density is considered sufficient to confirm

Fluoride (soluble), PAHs, TRH, BTEX,

heavy metals (Cu, Ni, Zn)

Contingency: Asbestos analysis will
be undertaken if friable asbestos is

identified
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Validation Method Validation Requirements Chemical Analysis

the absence of a contaminant hot spot greater than

10m in diameter.

Materials, including waste materials, may be
temporarily stockpiled on site prior to relocation to

the Smelter Site.

Validation of these areas following removal of the

materials will be required.
Fluoride (soluble), PAHs, TRH, BTEX,

Stockpile Areas Validation will include both visual assessment and

heavy metals (Cu, Ni, Zn)
chemical evaluation of surface sols.

Surface soil sampling across each area is to be
undertaken on 15 m grid spacing. This sampling
program is in accordance with NSW EPA (1995)

Sampling Design Guidelines.

Two rounds of groundwater sampling in the three

onsite wells six months apart following the
Fluoride (soluble), PAHs, TRH,
completion of the excavation works (source

Groundwater BTEX, heavy metals (Ni, Zn),
removal) to assess if source removal has led to
cyanide.
normalisation contaminant concentrations in
groundwater.
Two rounds of surface water sampling of Swamp
Creek six months apart following the completion of
Surface water in
the excavation works (source removal) assess if Fluoride (soluble)

Swamp Creek

source removal has led to normalisation of fluoride

concentrations in groundwater.

Validation sampling requirements include:

The sampling density is dependent on the homogeneity of the soil material sampled. All
surfaces to be validated will be inspected visually before sampling and a determination of
variability of the media will be made. Should the visual inspection show significant variability,
an increased sampling density will be determined and a justification will be outlined within the
Validation Report

Discrete sampling will be undertaken by collecting surface soil using a steel trowel or
collection directly from the soil surface by hand. Discrete samples will be spaced in a 15 m
grid formation across the area to ensure that an even coverage of the excavation base is
achieved

Decontamination of sampling equipment will be undertaken before sampling and between
samples by cleaning with “Decon 90/Xtran” and potable water

Disposable gloves will be worn for all sample collection

All samples will be given a unique identifier, GPS coordinate will be logged and sample
locations photographed and marked on a plan

Contingency for validation sampling:
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e In the event that visually impacted (including ACM) or odorous soils are excavated as part of
the remedial works, validation sampling of the base of the excavation in the vicinity of the
visually impacted or odorous soils will be completed

 The analytical suite for the validation samples will vary and will depend on the visual impact
or odour. Soils impacted with an oily sheen or hydrocarbon odour will result in validation
sampling for hydrocarbons. Discoloured soils will result in validation sampling for a suite of
analytes, including heavy metals and cyanide. Material with ACM fragments will result in
validation sampling for asbestos (as well as the implementation of the Asbestos Management
Protocol in Section 14.1)

* In the event that ACM fragments are identified during the excavation works, an asbestos
clearance certificate will be required by a suitably qualified and experienced person at the
completion of the remedial works

9.3 Data Quality Indicators
DQIs were established to set acceptance limits on field and laboratory data collected as part of
the validation sampling. The DQIs are outlined in Table 9-3.

Table 9-3 Data Quality Indicators

DQI

Field

Laboratory

Completeness — a measure of
the amount of useable data

from a data collection activity

Site visits completed during remedial
works

Photographic log of excavation
maintained

All required validation soil samples
collected

Sufficient rounds of groundwater
sampling completed to show downward
trend in fluoride concentrations

Documentation correct.

All critical samples analysed.

All analysis completed according to
standard operating procedures.
Appropriate methods

Appropriate Practical Quantitation
Limits

(PQLs).

Comparability — the confidence
that data may be considered
to be equivalent for each

sampling and analytical event

Same team used for validation
sampling

Same methodology used for sampling
Same types of samples collected
using approved sampling methods.

Same methodology adopted for
completing visual inspection.

Same analytical methods used.
Same sample PQLs.

Same units.

Representativeness — the
confidence that data are
representative of each

medium present onsite.

Sufficient validation samples collected
from the excavation

Collection of rinsate blank samples
from reusable sampling equipment

Collection of trip blank and trip spike

All samples analysed by a NATA
accredited laboratory using
approved methods.

Analysis of method blanks and
matrix spikes

Precision — a quantitative
measure of the variability of

the data.

Collection of intra-laboratory duplicates
at a rate of 1 in 10 primary samples

Analysis of field duplicate samples,
analysis of laboratory duplicate
samples, relative percent difference
(RPDs) to be

<30%.
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DQI

Field

Laboratory

Accuracy — a quantitative
measure of the closeness of
the reported data to the “true”

value.

Sampling methodologies appropriate
and complied with for validation
sampling

Collection of inter-laboratory duplicates
at a rate of 1 in 20 primary samples

Analysis of surrogates, laboratory
control samples, laboratory
duplicate samples and matrix
spikes at appropriate frequencies

70-130% recovery for surrogates,
laboratory control samples and
matrix spikes

Relative percent difference (RPDs)
to be
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9.4 Remediation Acceptance Criteria
Remediation acceptance criteria are presented in Section 5.

9.5 Validation Reporting

At the completion of the remediation and validation works, a Validation Report will be prepared in
general accordance with the relevant sections of NSW EPA (2020) Guidelines for Consultants
Reporting on Contaminated Sites and the NSW EPA (2017) Guidelines for the NSW Site Auditor
Scheme 3rd Edition. The Validation Report will include:

Executive summary

Scope of work

Site Description

Summary of site history and previous investigations

Remediation activities undertaken, including the extent of the excavation works at the
Dickson Road site (survey information) and observations made during excavation works
Supporting factual evidence of the remediation work including photographic and field records
and materials tracking data

Validation sampling and analysis results

Quality assurance/ quality control (QA/QC) protocols for field work and laboratory analysis;
A statement indicating the suitability of the Dickson Road Site for the current and proposed
land use described in Section 2.3.
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CONSTRUCTION ENVIRONMENTAL MANAGEMENT PLAN

10.1 Construction Environmental Management Plan

The Remediation Contractor is to prepare a CEMP consistent with the “Guideline for the
Preparation of Environmental Management Plans” (NSW Department of Infrastructure, Planning
and Natural Resources, 2004). The CEMP is to include the controls presented in Sections 11.2 to
11.11.

10.2 Site Access

During remediation works access to the site is to be strictly controlled by the Remediation
Contractor. The Remediation Contractor should include signage at the entry to the work area
identifying the nature of the works, the contact details and the Remediation Contractor’s details.

Only authorized persons who have been inducted into the safety and environmental controls on
the site will be permitted to work on the site. Visitors to the site will be accompanied by such
inducted personnel.

Vehicle access to the site will be along established tracks where possible.

If the construction of additional access tracks is required, these shall be detailed for approval from
the Principal prior to commencement of any construction works.

10.3 Hours of Operation

The Remediation Contractor shall only undertake works associated at the site that may generate
an audible noise at the closest residential receptor during the following hours unless under
direction from a relevant authority for safety reasons or in the event of an emergency:

1. 7.00 am to 6.00 pm, Monday to Friday
2. 7.00 am to 1:00 pm on Saturdays
3. At no time on Sundays or public holidays

10.4 Air Controls

10.4.1 Dust Control

Dust emissions shall be managed to avoid dust generation that could impact on a sensitive
receiver. The CEMP is to identify the dust control measures the contractor will implement to meet
this objective.

The following dust control procedures would be implemented:

1. Securely covering all loads entering or exiting the site

2. Use of water carts on unsealed roads, parking and other trafficable areas

3. Control of dust from all stockpiles by water sprays

4. All vehicles to travel on designated access roads

5. Temporarily ceasing an activity that generates dust that could affect a sensitive receiver

10.4.2 Odour
Given the nature and extent of the smelter wastes identified at the site, there is a low potential
for odours to be emitted.

Should a complaint be received by the Remediation Contractor regarding odour, the source of the
odour is to be located and appropriate control measures identified and implemented.

Control measures could include:
« Use of appropriate covering techniques such as the use of plastic sheeting to cover specific

excavation faces or stockpiles
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e Use of fine mist sprays
< Any equipment and machinery used on site need to have been maintained in accordance with
manufacturers’ requirements to minimise exhaust emissions

Records of odours and control measures (if required) shall be kept by the Remediation Contractor.

10.5 Noise Control

The remediation works shall comply with the “Interim Construction Noise Guideline” (DECCW,
2009). This would include remediation works being restricted to the hours described in Section
10.3.

The CEMP is to identify the noise control measures the contractor will implement to comply with
the guideline. The following noise control measures should be considered:

e Construction vehicles and machinery would be selected with consideration of noise emissions.
Equipment should be fitted with appropriate silencers (where applicable) and be maintained in
accordance with manufacturer’s requirements. Machines found to produce excessive noise
compared to typical noise levels should be removed and replaced, or repaired or modified
prior to recommencing works.

e Where possible construction vehicles and machinery would be turned off or throttled down
when not in use.

e All site staff would be informed of their obligations to minimise potential noise impacts on
residents during the site induction and the need to take reasonable and practical measures to
minimise noise.

10.6 Erosion and Sediment Control
The CEMP is to include erosion and sediment control measures consistent with Managing Urban
Stormwater: Soils and Construction (4th Ed) (Landcom, 2004).

The erosion and sediment control plan is to be prepared and implemented for the Dickson Road
site works area and the Smelter site stockpile location.

The following erosion and sediment control measures should be considered:

e Installation of silt fences in drainage channels downgradient of the remediation work areas
and any stockpile areas.

< Any material which is collected at the silt fences (or other sediment control measures) should
be managed with the soil component of the excavated fill material.

Once a week and following rain events the sediment control measures would be inspected and

maintained as required.

10.7 Surface Water and Groundwater Control

10.7.1 Surface water

Previous analysis of soils has identified that potential contaminants of concern were generally

identified at concentrations below the laboratory detection limits and therefore the generation of

dissolved contaminants in surface water runoff is not expected. Surface water controls are

required to manage erosion and sediment control (refer to Section 10.6), and surface water

collected within excavations.

The CEMP is to identify the measures the contractor will implement to manage surface water

quality. The following control measures should be considered:

e Erosion and sediment controls outlined in Section 10.6 are implemented

« Diversion of surface water upgradient of the excavation and stockpile areas from the areas of
disturbance

e Stockpile areas are to be on flat land where possible and out of any drainage lines
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e Water collected within excavations would drain from the excavation area through sediment
controls (as outlined in Section 10.6). Where the water is required to be pumped from the
excavation it is to be subjected to the sediment controls outlined in Section 10.6 prior to
discharge to the site surface water management system

e The Contractor is to keep themselves informed of weather conditions and the potential for rain
events and proactively manage the site

10.7.2 Groundwater

Perched groundwater will be encountered during removal of the waste materials from the Dickson
Road site. Groundwater will be drained to a sump within the excavation bund. From here,
groundwater can be pumped to the South Surge Dam. Water from the South Surge Dam will
discharge to the North Dam and be disposed of via irrigation under the existing Environment
Protection Licence.

10.8 Traffic Control

It is envisaged that all haulage routes will be within Hydro property. All haulage routes for trucks
transporting soil, materials, equipment or machinery to and from the site shall be selected to
meet the following objectives:

e Comply with road traffic rules
< Minimise noise, vibration and odour to adjacent premises
e Maximise travel on state and arterial roads and avoid use of local roads

The CEMP is to include a traffic control plan for the Hart Road site access point as per Cessnock
City Council guidelines. The plan should also designate internal material haulage routes.

If the traffic control plan includes the placement of signage or other traffic controls within the Hart
Road road reserve, the Contractor is to consult with the Cessnock Council and attain any required
approvals or permits prior to placing the signage or controls.

The CEMP should also include the following measures:

« Deliveries of soil, materials, equipment or machinery are to occur during standard
construction hours (refer to Section 10.3)

e Securely cover all loads to prevent any dust or odour emissions during transportation

e Vehicles are not to track soil, mud or sediment onto the road

10.9 Spill Response
The Contractor is to develop a spill response protocol to be implemented in the event that site
activities result in a spill.

Examples where spills could occur are:

e Transport of contaminated material from the site, involving loss of load anywhere including
private and public property
e Fuel spill during machinery use or refuelling that occurs anywhere including private or public

property

10.10 Hazardous Materials

The CEMP shall include measures for the storage, transport and use of any hazardous materials
and dangerous goods during site activities. This will reference the guidance and requirements in
the following:

e Protection of the Environment Operations Act 1997 and associated regulations
e Work Health and Safety Act 2011 and the Work Health and Safety Regulation 2011
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e Australian Standard (AS1216) Class Labels for Dangerous Goods

e Australian Standard (AS1940-2004) The storage and handling of flammable and combustible
liquids

e Australian Standard (AS3833): The Storage and Handling of mixed classes of dangerous
goods in packages and intermediate bulk containers

Relevant Safe Data Sheets (SDS) for each material, chemical or hazardous substance used at the

workplace is to be obtained from the manufacturer or suppliers of those goods prior to its arrival

on site. All substances brought on to site must be registered on the SDS Register. This register

must be developed and controlled by the site environmental manager who will be responsible for

the receipt of such substances / materials in accordance with the Hazardous Substances

Regulation, the Dangerous Goods Act and the Dangerous Goods Regulations.

10.11 Waste Materials

Although no asbestos containing materials were identified during investigations at the Dickson
Road site, there is potential for asbestos contamination materials, including friable asbestos, to be
present at the site.

The Remediation Contractor is to develop and implement an Asbestos Removal Control Plan
consistent with the Asbestos Management Protocol included in Section 13.1.

10.12 Flora and Fauna
The CEMP is to include procedures for the clearance of vegetation (if required). This should
include:

e Strategies for minimising vegetation clearance within the worksite and protection of vegetated
areas adjoining the work area

e Weed control measures

e Measures for the management and disposal of cleared vegetation matter

e Stockpiles and other materials are not to be stored below the drip line of any tree
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HEALTH AND SAFETY

A site-specific health and safety plan detailing procedures and requirements that are to be
implemented will need to be developed for the remediation works including as a minimum but not
limited to, the requirements described below.

The objectives of the health and safety plan are:

To apply standard procedures that reduce risks resulting from the works

To ensure all employees are provided with appropriate training, equipment and support to
consistently perform their duties in a safe manner

To have procedures to protect other site workers and the general public

These objectives will be achieved by:

Assignment of responsibilities

An evaluation of hazards

Establishment of personal protection standards and mandatory safety practices and
procedures

Provision for contingencies that may arise while operations are being conducted at the site

Specifically the Health and Safety plan is to address the following identified hazards:

The stability of excavations

The presence of services

The presence of livestock, wildlife including snakes

The presence of contaminants as described within this document
The presence of other site personnel, work and traffic

The Contractors Health and Safety plan is to be compliant with:

Hydro Aluminium’s Contractor Work Health and Safety Plan Revision 8. This requires the
Contractor and all employees and subcontractors to be inducted to the Hydro site and for
Hydro work permits to be obtained prior to starting any work

Work Health and Safety Act 2011

Work Health and Safety Regulation 2017

Applicable state and federal regulations, legislation and codes of practice
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REMEDIATION SCHEDULE

The final remediation schedule will be coordinated with the Principal, Remediation Contractor and

Environmental Consultant. A proposed indicative schedule up to the completion of a draft

validation report is outlined below.

Table 13-1: Remediation Schedule

Task

Estimated Duration

Estimated Completion Date

Cessnock City Council Category 2

Notification

Contractor Procurement

Preliminaries (documentation)

Site establishment and

mobilisation

Site works

Demobilisation

Groundwater sampling following

remediation

Validation reporting

30 days

4 — 6 weeks

3 weeks

1 week

6 — 8 weeks

1 week

6 months

2 weeks following groundwater

sampling

TBA

TBA

TBA

TBA

TBA

TBA

TBA

TBA
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ENVIRONMENTAL CONTROLS CONTINGENCY PLAN

This section of the RAP describes the contingency plans to respond to site incidents that may
occur during remedial works and could impact on the surrounding environment and the

community.

The environmental controls described in Section 10 are designed to be sufficiently protective
under the normal range of site conditions. The contingencies presented in Table 13.1 are to be
implemented where unexpected site conditions or circumstances arise.

Table 13-1: Environmental Controls Contingency Plan

Contingency Event

Contingency

Responsibility

Discovery of unexpected materials

excluding ACM

Unexpected discovery of ACM

Receival of a noise complaint

Receival of a dust or odour

complaint

Flooding event/sediment laden

discharge

Contact the Principal’s
representative, then sort materials
to a segregated stockpile and
discuss possible disposal options
with the Principal or the Principal’s

representative.

Stop work and implement the
Asbestos Removal Control Plan.

Refer to Section 13.1.

Identify noise source and implement

noise control measures

Identify odour or dust source and

implement control measures

Assess and improve sediment and
erosion control measures and

stockpile management.

Principal following notification from

the Remediation Contractor.

Remediation Contractor

Remediation Contractor

Remediation Contractor

Remediation Contractor

13.1 Asbestos Management Protocol
The purpose of this protocol is to describe:

e The permits and approvals required to be attained prior to the works for the removal and
management of potential asbestos containing materials (ACM) if encountered
e The procedures to be implemented in the event that ACM is encountered

13.1.1 Asbestos Related Permits and Approvals
The Remediation Contractor is required to possess a Class A friable asbestos removal license
issued by SafeWork NSW or an equivalent asbestos removal license issued in another Australian

jurisdiction.

In the event that ACM is encountered, the Remediation Contractor is responsible for notifying
SafeWork NSW of the asbestos removal work five days prior to the commencement of works to
remove ACM. The Notification of Asbestos Removal Work is to address the removal of ACM that
may be encountered below the surface.
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The Remediation Contractor is required to prepare an Asbestos Removal Control Plan consistent
with this Protocol, which is to be amended (as required); in the event that ACM is encountered.

The Remediation Contractor must notify a licensed waste management facility of the requirement

to dispose of ACM prior to transporting the material to the facility. The Remediation Contractor
would be required to provide the Environmental Consultant with a docket from the facility

confirming that the material was appropriately disposed as ACM at the facility and for that docket

to be included in the Validation Report.

13.1.2 Management of Unexpected ACM Finds

ACM was not encountered during the previous investigations at the Dickson Road site. However,

there is the potential for ACM to be present and uncovered when undertaking earthworks to

remove smelter-derived wastes. In the event that ACM is identified, the Principal is to be notified

immediately.

The Remediation Contractor is to develop and implement an Asbestos Removal Control Plan

consistent with How to Safely Remove Asbestos: Code of Practice (WorkCover NSW, 2011) (“the

Code”), addressing the following:

 Delineation of and installation of warning signage around the asbestos removal area as
appropriate as described in Section 4.2 of the Code

e Provision of the appropriate personal protective equipment to all asbestos removal personnel

as described in Section 4.5 of the Code

e Removal and containment of asbestos fragments as described in Section 4.8 of the Code

« Disposal of disposable personal protective equipment in accordance with Section 3.9 of the
Code

« Notification of the waste management facility of the requirement to dispose of ACM waste
(refer to previous section)

e Transportation of the contained ACM waste to the licensed waste management facility

(including defining the route to be travelled by the disposal vehicle), disposal in accordance
with facility requirements, and a disposal docket attained and presented to the Contractors

Environmental Consultant

e The requirement for a clearance inspection to be undertaken by an appropriate person as
described in Section 3.10 of the Code upon completion of the ACM removal

e The procedures to be implemented in the event that unexpected ACM is uncovered
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14. REGULATORY COMPLIANCE REQUIREMENTS

Approvals required for the remediation of the Dickson Road site site are outlined in Table 14-1.

Table 14-1: Key Relevant Legislation and Regulations

Legislation or Regulation

Relevance

State Environmental Planning Policy 55 —

Remediation of Land (SEPP 55)

Under SEPP 55 remediation work are permissible in any zone,
regardless of any provision in another environmental planning

instrument (such as a local environmental plan).
SEPP 55 also establishes:

Category 1 remediation works: remediation that required development
consent. This includes remediation that is: designated development;
likely to have a significant impact on ecological values; deemed as
requiring development consent by another SEPP; within a sensitive land
zone under a local environmental plan; or not consistent with a

contaminated land planning guideline made by the relevant council.

Category 2 remediation works: remediation which does not require
development consent. This is any remediation that is not deemed

category 1 remediation works.

The Dickson Road site remediation works are considered to fall under
Category 2 and Hydro will notify Cessnock City Council 30 days prior to

commencement of remediation works.

Contaminated Land Management Act 1997
(CLM Act)

The objective of the CLM Act is to establish a process for investigating
and (where appropriate) remediating land that the EPA considers to be

contaminated significantly enough to require regulation.

Section 60 of the CLM Act requires landowners to notify the EPA if their

activities have resulted in contamination of the land.

It was concluded that the Smelter does not warrant regulation under

the Act.

Protection of the Environment Operations

Act 1997 (POEO Act)

The POEO Act is the primary legislation for the management and control
of pollution of the environment. This includes the licensing of premises
that are listed as scheduled premises under Schedule 1 of the POEO
Act.

The Smelter site storage area is regulated under Environment
Protection Licence (EPL) 1548. Activities proposed for the remediation

works are consistent with the scheduled activities permitted by the EPL.

Environmental Planning and Assessment
Act 1979 (EP&A Act)

EP&A Act and Environmental Planning and Assessment Regulation 2000
(the EP&A Regulation) are the principal pieces of environmental

legislation which provide for development planning and control in NSW.

The EP&A Act and the EP&A Regulation (and the various environmental
planning instruments established under the EP&A Act) describe which
activities require development consent, determination by a public

authority, or can be undertaken without approval.

SEPP 55 is an environmental planning instrument established under the

EP&A Act. As noted above the remediation of the site is Category 2
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Legislation or Regulation

Relevance

remediation works under SEPP 55 and therefore do not require

development consent.

Cessnock Local Environmental Plan 2011

(Cessnock LEP)

The Cessnock LEP is the key local land use planning document for the

Cessnock local government area.

Category 2 remediation works are permissible without consent however

SEPP55 requires notification to Council, as outlined above.

Local Land Services Act 2013 (LLS Act)

The LLS Act regulates the management of native vegetation in rural

zoned lands within specific local government areas, including Cessnock.

Native vegetation clearing associated with environmental protection
works (such as remediation) and/or associated with an activity that
does not require development consent (such as Category 2 remediation

works) does not require approval.

National Parks and Wildlife Act 1974 (NPW
Act)

Under the NPW Act it is an offence to harm protected fauna. Protected

fauna are native fauna species.

In the event that a tree is required to be removed the contractor is to

avoid harm to native fauna.

Water Act 1912

A groundwater interception licence is required for works that intercept
groundwater. However minor temporary dewatering activities that is
estimated to be less than three megalitres per year (including both
construction dewatering and subsequent managed inflows) will

generally not require a licence or approval from the Office of Water.

Groundwater is not expected to be intercepted during the works. In the
event that it is intercepted, it is likely to require dewatering of less than
3 megalitres per year. Perched water is expected to be intercepted
during the works. This perched water is not considered to be

groundwater.

Waste Avoidance and Recovery Act 2001
(WARR Act)

The WARR Act establishes a hierarchy of waste management (avoid,
recover, dispose) encouraging efficient use of resources and minimising

waste.

Waste materials generated during remediation of the site would be
managed consistent with the principles of the waste management

hierarchy referred to in the WARR Act.
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KEY PERSONNEL

The key stakeholders and their roles and responsibilities are outlined in Table 15-1.

Table 15-1: Roles and Responsibilities

Stakeholder

Name and
Contact Details

Role/Responsibility

Principal

Remediation Contractor

Remediation Supervisor or Project

Manager

Environmental Consultant

Contaminated Land Auditor

Hydro Aluminium

Kurri Kurri Pty Ltd

TBA

TBA

Ramboll

Ross McFarland,
AECOM

Owner of the Smelter site and ultimately responsible for
all works on the site. Will engage/contract all other

parties.

Company contracted to undertake remediation works.
Will supply all plant and personnel to conduct works as
outlined in this RAP and as required under local, state

and federal legislation.

Responsible Person appointed by Contractor to
supervise/coordinate all aspects of remedial works on
behalf of the Contractor. Is the primary point of contact

for the project.

Appropriately qualified environmental consulting
company/person appointed to validate the
implementation of the RAP. The Environmental
Consultant will supervise the works, conduct validation
sampling and undertake all activities necessary to
prepare validation report that documents the
implementation of the RAP for submission and review by

the Principal.

A Contaminated Land Audit will be prepared for the site in
accordance with the Contaminated Land Management Act
1997.
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COMMUNITY RELATIONS PLAN

Keeping the community informed about activities at the Smelter and the future of the Hydro Land
has been an integral activity in the development of the future of the Hydro Land.

Hydro has implemented a number of community engagement activities to inform the community

about the remediation works and to identify the community’s concerns and issues.

Table 16-1 describes the community engagement activities undertaken by Hydro in planning for
remedial works at the Hydro Land.

Table 16-1: Hydro Community Engagement Activities

Engagement Format

Detail

Information and Feedback
Mechanisms

Community Reference Group

Community Drop-In Sessions

Community Information Notices
and Fact Sheets

Issues Database

The following communication methods have been and will continue to be
available throughout the remediation works to provide the community with a
range of ways to contact the Hydro team, gain access to information and
provide comment.

Website: http://www.hydro.com/en/Press-room/Kurri-Kurri/Community-
input/

Email: community.kurri@hydro.com

Phone: 1800 066 243

Mailing Address: PO Box 1, Kurri Kurri NSW 2327

Information about the remediation works continues to be uploaded onto the
website to provide the community ready access to information about the
proposed works.

Hydro established the Community Reference Group in 2014. The group is
comprised of local community representatives with the following aims:

1. Create a forum for discussion and exchange of information on topics
related to the Project.

2. Assist Hydro to understand the values, aspirations and preferences that the
community has for the Smelter Site and identify related local issues that will
need to be taken into consideration in the development, environmental
assessment and management, construction/demolition and
rezoning/divestment phases of the project.

3. Act as a communication link between Hydro, the community and other
stakeholders.

The first meeting of the Community Reference Group was held in July 2014
and it continues to meet on a bi-monthly basis.

Minutes of the Community Reference Group meetings are posted on the
Hydro Aluminium Kurri Kurri website.

Community drop in sessions were held on 23 April 2015 (the Project Site), 28
May 2015 (Weston), 2 June 2015 (Gillieston Height) and 10 June 2015 (Kurri
Kurri).

The drop-in sessions were held to allow interested parties to ask questions
about the remediation works and raise any concerns.

Hydro has developed a number of Community Information Notices and
Information Newsletters on the various aspects of the future of the Hydro
Land, including the Project. This has included:

Information Notices in the Cessnock Advertiser and Maitland Mercury
providing information on demolition activities, contamination and
remediation, and the future land uses at the Smelter and the Hydro Land.
Information Newsletters on these elements were placed on the Hydro
Aluminium Kurri Kurri website.

Through the activities described above, Hydro has received a number of
community submissions, raising various issues including traffic congestion,
recycling of waste materials, flora and fauna and conservation.
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LONG TERM MANAGEMENT

This RAP has been designed to remove any requirement for long term site management from the
Dickson Road site in relation to contamination. Once remediation is complete and the site has
been validated as suitable for the proposed land use, no further remediation management is
proposed.

Interim management will be required following remediation and prior to development. Interim
management will be undertaken in accordance with the site CEMP. Interim management will
encompass soil, erosion and measures required to prevent illegal dumping or re-contamination of
the land. This will likely involve regular site visits by Hydro personnel, maintenance of perimeter
fences and other security measures such as surveillance cameras if required.

Management of stockpiled materials at the Smelter Site stockpile area is required until such time
the disposal method is determined and available. For this period the stockpile management will be
in accordance with the current Hydro site management practices.
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19.

Ramboll - Hydro Aluminium - Dickson Road, Loxford, NSW

LIMITATIONS

Ramboll Australia Pty Ltd prepared this report in accordance with the scope of work as outlined in
our proposal to Hydro Aluminium Pty Ltd and in accordance with our understanding and
interpretation of current regulatory standards.

A representative program of sampling and laboratory analyses was undertaken as part of this
investigation, based on past and present known uses of the site. While every care has been
taken, concentrations of contaminants measured may not be representative of conditions between
the locations sampled and investigated. We cannot therefore preclude the presence of materials
that may be hazardous.

Site conditions may change over time. This report is based on conditions encountered at the site
at the time of the report and Ramboll disclaims responsibility for any changes that may have
occurred after this time.

The conclusions presented in this report represent Ramboll’s professional judgment based on
information made available during the course of this assignment and are true and correct to the
best of Ramboll’'s knowledge as at the date of the assessment.

Ramboll did not independently verify all of the written or oral information provided to Ramboll
during the course of this investigation. While Ramboll has no reason to doubt the accuracy of the
information provided to it, the report is complete and accurate only to the extent that the
information provided to Ramboll was itself complete and accurate.

This report does not purport to give legal advice. This advice can only be given by qualified legal

advisors.

19.1 User Reliance
This report has been prepared exclusively for Hydro Aluminium Pty Ltd and may not be relied
upon by any other person or entity without Ramboll’s express written permission.
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APPENDIX 3
SITE PHOTOGRAPHS



Photograph 1

Test Pit 1, located at the
white peg, showing metal
pipes and plastic waste.

Photograph taken 26 July
2012.

Photograph 2

Test Pit 4, located on the
southern edge, showing
bulker bags, bricks and
metal.

Photograph taken 26 July
2012.

Photograph 3

Test Pit 11, located on the
northern edge, showing
metal and wood waste.

Photograph taken 26 July
2012.




Photograph 4

Test Pit 13, located on the
northern edge, showing
plastic, brick and concrete.

Photograph taken 26 July
2012.

Photograph 5

Test Pit 14, located on the
northern edge, showing
aluminium, metal and wood
waste.

Photograph taken 26 July
2012.
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APPENDIX 4
TEST PIT AND BOREHOLE LOGS



ENVIRON BOREHOLE NUMBER DR1

PAGE 1 OF 1

CLIENT _Hydro Aluminium Kurri Kurri PROJECT NAME Dickson Road
PROJECT NUMBER PROJECT LOCATION _Kurri Kurri
DATE STARTED _16/8/12 COMPLETED _16/8/12 R.L. SURFACE DATUM
DRILLING CONTRACTOR TerraTest SLOPE 90° BEARING ---
EQUIPMENT _Solid Auger HOLE LOCATION _Next to TP8
HOLE SIZE LOGGED BY SC CHECKED BY KG
NOTES
> c
S '% Samples
o o | 25 Material Description Tests Additional Observations
je & S |22 Remarks
C|®| Wel | RL [Depth| © | ®E
S| = | Details | (m)| m | O |Oh
= SAND; brown, fine to medium grained, moist, bands of light grey and
9( brown. Varying amounts of silt (5 - 12%)

CLAY/Sandy CLAY; red-brown, high plasticity, some fine sand, moist
mc>pl

NN

Becoming black CLAY; high plasticity, moist at approx. 5.8m

Becoming wet CLAY

SWL 7.3 at 15:15 18/8/12Y SWL 5.71 at 10:00 17/8/12Y

BOREHOLE / TEST PIT AS130309C HYDRO KURRI KURRI.GPJ GINT STD AUSTRALIA.GDT 30/5/16

Borehole DR1 terminated at 9.6m




ENVIRON BOREHOLE NUMBER DR2

PAGE 1 OF 1

CLIENT Hydro Aluminium Kurri Kurri PROJECT NAME Dickson Road
PROJECT NUMBER PROJECT LOCATION _Kurri Kurri
DATE STARTED _16/8/12 COMPLETED _16/8/12 R.L. SURFACE DATUM
DRILLING CONTRACTOR TerraTest SLOPE 90° BEARING ---
EQUIPMENT _Solid Auger HOLE LOCATION _Nextto TP 2
HOLE SIZE LOGGED BY SC CHECKED BY KG
NOTES
> c
S "% Samples
o o |25 Material Description Tests Additional Observations
je & 5 29 Remarks
C|®| Wel | RL [Depth| © | ®E
S| = | Details | (m)| m | O |Oh
E SAND with some silt, brown, fine grained, moist.
<

SeepageY

becoming SAND/Clayey SAND, light brown, medium plasticity fines,
moist/wet at 3.5 - 4.0m depth

SWL 3.8m 12/8/12 14:20Y

BOREHOLE / TEST PIT AS130309C HYDRO KURRI KURRI.GPJ GINT STD AUSTRALIA.GDT 30/5/16

Borehole DR2 terminated at 5.5m




CLIENT Hydro Aluminium Kurri Kurri

ENVIRON BOREHOLE NUMBER DR3

PAGE 1 OF 1

PROJECT NAME _Dickson Road

Water

Well
Details

Symbol

PROJECT NUMBER PROJECT LOCATION _Kurri Kurri
DATE STARTED COMPLETED _16/8/12 R.L. SURFACE DATUM
DRILLING CONTRACTOR SLOPE 90° BEARING ---
EQUIPMENT _Solid Auger HOLE LOCATION _South of TP4 on River terrace
HOLE SIZE LOGGED BY SC CHECKED BY KG
NOTES
> c
S "% Samples
o | 8 Material Description Tests Additional Observations
S 2 Remarks
© ©
O | O

ADT| Method

SWL at 0.53m 21/08/12 10:10Y

]
T

Silty SAND; brown to light brown, fine grained, some low plasticity fines,
moist. Moist/wet and 0.5m, becoming SAND with some silt. Silt
content decreases with depth.

BOREHOLE / TEST PIT AS130309C HYDRO KURRI KURRI.GPJ GINT STD AUSTRALIA.GDT 30/5/16

Borehole DR3 terminated at 3.5m




BOREHOLE / TEST PIT AS130309C HYDRO KURRI KURRI.GPJ GINT STD AUSTRALIA.GDT 30/5/16

CLIENT Hydro Aluminium Kurri Kurri

BOREHOLE NUMBER Pump
ENVIRON PAGE 1 OF 1

PROJECT NAME _Dickson Road

PROJECT NUMBER PROJECT LOCATION _Kurri Kurri
DATE STARTED _16/8/12 COMPLETED _16/8/12 R.L. SURFACE DATUM
DRILLING CONTRACTOR TerraTest SLOPE 90° BEARING ---
EQUIPMENT _Solid Auger HOLE LOCATION _Pump
HOLE SIZE LOGGED BY SC CHECKED BY KJG
NOTES

> c

S "% Samples
o o |25 Material Description Tests Additional Observations
je & S |22 Remarks
C|®| Wel | RL [Depth| © | ®E
S| = | Details | (m)| m | O |Oh

SPG | FILL; Silty sandy GRAVEL; tan, brick fragments to 150mm, moist

ADT

22/8/2012||<

:|SP-SM

SAND; white/cream, fine, medium grained, trace of carbonaceous
material, moist.

SP-SM

Becoming SAND/SAND with some SILT; light brown, fine-medium
grained, silty fines (non plastic), moist.

Borehole Pump terminated at 5m




ENVIRON TEST PIT NUMBER TPO1

PAGE 1 OF 1

BOREHOLE / TEST PIT AS130309C HYDRO KURRI KURRI.GPJ GINT STD AUSTRALIA.GDT 30/5/16

CLIENT Hydro Aluminium Kurri Kurri PROJECT NAME Dickson Road
PROJECT NUMBER PROJECT LOCATION _Kurri Kurri
DATE STARTED _26/7/12 COMPLETED _26/7/12 R.L. SURFACE DATUM
EXCAVATION CONTRACTOR SLOPE _--- BEARING ---
EQUIPMENT _Backhoe TEST PIT LOCATION _At White Peg
TEST PIT SIZE LOGGED BY _KJG CHECKED BY _FR
NOTES
> c
S "% Samples
o o |25 Material Description Tests Additional Observations
2ls s | g Remarks
S| ®| RL [Depth| & | 8 E
S|I=E|m|m| & |0n
FILL; sand, coarse grained, yellow/brown with metal pipe, plastic bags, wood, a
shovel, cylinder of unknown material, part of 44 gallon drum, drum of old
ramming compound (no longer used) - very odourous and sampled, pitch odour
_ 50% waste/50% soil.
05
1,01
1.5
Borehole TPO1 terminated at 1.7m EOH @ 1.7m - Refusal
20




BOREHOLE / TEST PIT AS130309C HYDRO KURRI KURRI.GPJ GINT STD AUSTRALIA.GDT 30/5/16

ENVIRON

CLIENT Hydro Aluminium Kurri Kurri

TEST PIT NUMBER TP02

PROJECT NAME _Dickson Road

PAGE 1 OF 1

PROJECT NUMBER PROJECT LOCATION _Kurri Kurri
DATE STARTED _26/7/12 COMPLETED _26/7/12 R.L. SURFACE DATUM
EXCAVATION CONTRACTOR SLOPE --- BEARING ---
EQUIPMENT _Backhoe TEST PIT LOCATION _East of White Peg - bottom of slope
TEST PIT SIZE LOGGED BY KJG CHECKED BY FR
NOTES
> c
S "% Samples
o o |25 Material Description Tests Additional Observations
2ls s | g Remarks
S| ®| RL [Depth| & | 8 E
S|I=E|m|m| & |0n
BOC SAND; fine grained, brown, with some rootlets.
0.0, SAND; fi_ne_granaj ,_ye%w_ ___________________
0,5 feeee

2.0

Borehole TP02 terminated at 0.9m

EOH @ 0.9m




BOREHOLE / TEST PIT AS130309C HYDRO KURRI KURRI.GPJ GINT STD AUSTRALIA.GDT 30/5/16

ENVIRON

CLIENT Hydro Aluminium Kurri Kurri
PROJECT NUMBER

PROJECT NAME _Dickson Road

TEST PIT NUMBER TP03

PAGE 1 OF 1

PROJECT LOCATION _Kurri Kurri

DATE STARTED _26/7/12

EXCAVATION CONTRACTOR
EQUIPMENT _Backhoe

COMPLETED _26/7/12

R.L. SURFACE

SLOPE _---

TEST PIT LOCATION _Southern edge

DATUM
BEARING _---

TEST PIT SIZE LOGGED BY _KJG CHECKED BY _FR
NOTES
o |6
S5 Samples
o o | 25 Material Description Tests Additional Observations
o 5 £ |38
£| 9 s | 8 Remarks
S| ®| RL [Depth| & | 8 E
S|I=E|m|m| & |0n
FILL; gravelly clay, low plasticity, brown, with metal pipe, plastic pipe, brick,
plastic bags, timber drum, rubber hoses, electrical conduit, wiring, concrete, reo
bar, 50% waste, 50% soil.
05
1,01
1.5
SAND; yeliow, fine grained, wet ] _‘
Borehole TP03 terminated at 1.8m EOH @ 1.8m
20




BOREHOLE / TEST PIT AS130309C HYDRO KURRI KURRI.GPJ GINT STD AUSTRALIA.GDT 30/5/16

ENVIRON

TEST PIT NUMBER TP04

PAGE 1 OF 1
CLIENT Hydro Aluminium Kurri Kurri PROJECT NAME Dickson Road
PROJECT NUMBER PROJECT LOCATION _Kurri Kurri
DATE STARTED _26/7/12 COMPLETED _26/7/12 R.L. SURFACE DATUM
EXCAVATION CONTRACTOR SLOPE --- BEARING ---
EQUIPMENT _Backhoe TEST PIT LOCATION _Between trees on Southern edge
TEST PIT SIZE LOGGED BY KJG CHECKED BY FR
NOTES
> c
S "% Samples
o o |25 Material Description Tests Additional Observations
2ls s | g Remarks
S| ®| RL [Depth| & | 8 E
S|I=E|m|m| & |0n
FILL; clay, brown, low plasticity with 2 bulker bags, brick, wood, metal, plastic,
tyre, 20-30% waste
0.5 DUPA
1,0
1.5
0.0, SAND; fi_ne_granai,_ye%w_ ___________________
Borehole TP04 terminated at 1.8m EOH @ 1.8m
2,0




ENVIRON TEST PIT NUMBER TP05

PAGE 1 OF 1

BOREHOLE / TEST PIT AS130309C HYDRO KURRI KURRI.GPJ GINT STD AUSTRALIA.GDT 30/5/16

CLIENT Hydro Aluminium Kurri Kurri PROJECT NAME Dickson Road
PROJECT NUMBER PROJECT LOCATION _Kurri Kurri
DATE STARTED _26/7/12 COMPLETED _26/7/12 R.L. SURFACE DATUM
EXCAVATION CONTRACTOR SLOPE _--- BEARING _---
EQUIPMENT _Backhoe TEST PIT LOCATION _Near Southern edge
TEST PIT SIZE LOGGED BY _KJG CHECKED BY _FR
NOTES
> c
S "% Samples
o o |25 Material Description Tests Additional Observations
2ls s | g Remarks
S| ®| RL [Depth| & | 8 E
S|I=E|m|m| & |0n
FILL; gravelly clay, brown, low plasticity with spent anode, plywood packing case,
furnace bricks, concrete, plastic, plastic wrapping, plastic strapping, air hoses,
polypipe, crushed 22 gal. tins, timber, slight tar odour, electrical conduit, 60%
n waste
05
1.0,
1.5,
SAND; brown, fine grained, wet ]
Borehole TPO5 terminated at 1.8m EOH @ 1.8m
20|
25




ENVIRON TEST PIT NUMBER TP06

PAGE 1 OF 1

BOREHOLE / TEST PIT AS130309C HYDRO KURRI KURRI.GPJ GINT STD AUSTRALIA.GDT 30/5/16

CLIENT Hydro Aluminium Kurri Kurri PROJECT NAME Dickson Road
PROJECT NUMBER PROJECT LOCATION _Kurri Kurri
DATE STARTED _26/7/12 COMPLETED _26/7/12 R.L. SURFACE DATUM
EXCAVATION CONTRACTOR SLOPE --- BEARING ---
EQUIPMENT _Backhoe TEST PIT LOCATION _Near South Western edge
TEST PIT SIZE LOGGED BY KJG CHECKED BY FR
NOTES
> c
S "% Samples
o o |25 Material Description Tests Additional Observations
2ls s | g Remarks
S| ®| RL [Depth| & | 8 E
S|I=E|m|m| & |0n
FILL; sand, yellow, fine grained
FILL; gravelly clayey sand, fine grained, timber, brick, thermos exhaust damper |
sock, wiring, steel strapping, rubber mud flap, large piece of concrete - unknown
size, plastic, 50% waste.
0.5}
1,0
SAND; yeliow, fine grained ] —‘
Borehole TP06 terminated at 1.3m
1.5
2,0




BOREHOLE / TEST PIT AS130309C HYDRO KURRI KURRI.GPJ GINT STD AUSTRALIA.GDT 30/5/16

ENVIRON

CLIENT Hydro Aluminium Kurri Kurri

PROJECT NUMBER

PROJECT NAME _Dickson Road

TEST PIT NUMBER TPO07

PAGE 1 OF 1

PROJECT LOCATION _Kurri Kurri

DATE STARTED _26/7/12

EXCAVATION CONTRACTOR
EQUIPMENT _Backhoe

COMPLETED _26/7/12

R.L. SURFACE

SLOPE _---

TEST PIT LOCATION _Western edge

DATUM
BEARING _---

TEST PIT SIZE LOGGED BY KJG CHECKED BY FR
NOTES
o | §
S5 Samples
3 o | 8 S Material Description Tests Additional Observations
N z | £
£l e a | 88 Remarks
% | ®| RL |Depth| ® £
2| m|m| o |0

TOPSOIL; clayey sand, brown, fine grained with some rootlets

SAND; yellow, fine grained

2.0

Borehole TP07 terminated at 1m




BOREHOLE / TEST PIT AS130309C HYDRO KURRI KURRI.GPJ GINT STD AUSTRALIA.GDT 30/5/16

ENVIRON

CLIENT Hydro Aluminium Kurri Kurri

PROJECT NUMBER

TEST PIT NUMBER TP08

PAGE 1 OF 1

PROJECT NAME Dickson Road
PROJECT LOCATION _Kurri Kurri

DATE STARTED _26/7/12

EXCAVATION CONTRACTOR
EQUIPMENT _Backhoe

COMPLETED _26/7/12

R.L. SURFACE DATUM
SLOPE --- BEARING ---
TEST PIT LOCATION _Track on Northern side

TEST PIT SIZE LOGGED BY KJG CHECKED BY FR
NOTES
o | §
S5 Samples
3 o | 8 S Material Description Tests Additional Observations
N z | £
£l e a | 88 Remarks
% | ®| RL |Depth| ® £
2| m|m| o |0

TOPSOIL; clayey sand, brown, fine grained

SAND; fine grained, yellow, moist

2.0

Borehole TP08 terminated at 1.1m




BOREHOLE / TEST PIT AS130309C HYDRO KURRI KURRI.GPJ GINT STD AUSTRALIA.GDT 30/5/16

ENVIRON TEST PIT NUMBER TP09

PAGE 1 OF 1

CLIENT Hydro Aluminium Kurri Kurri PROJECT NAME Dickson Road
PROJECT NUMBER PROJECT LOCATION _Kurri Kurri
DATE STARTED _26/7/12 COMPLETED _26/7/12 R.L. SURFACE DATUM
EXCAVATION CONTRACTOR SLOPE _--- BEARING ---
EQUIPMENT _Backhoe TEST PIT LOCATION _North of TP6
TEST PIT SIZE LOGGED BY _KJG CHECKED BY _FR
NOTES

> c

S "% Samples
o o |25 Material Description Tests Additional Observations
2ls s | g Remarks
S| ®| RL [Depth| & | 8 E
S|I=E|m|m| & |0n

FILL?; sand, dark brown, fine grained with 1 large log

SAND; fine grained, yellow/grey

2.0

Borehole TP09 terminated at 1.2m




BOREHOLE / TEST PIT AS130309C HYDRO KURRI KURRI.GPJ GINT STD AUSTRALIA.GDT 30/5/16

ENVIRON

CLIENT Hydro Aluminium Kurri Kurri

PROJECT NUMBER

TEST PIT NUMBER TP10

PAGE 1 OF 1

PROJECT NAME _Dickson Road

PROJECT LOCATION _Kurri Kurri

DATE STARTED _26/7/12

EXCAVATION CONTRACTOR
EQUIPMENT _Backhoe

COMPLETED _26/7/12

R.L. SURFACE DATUM
SLOPE _--- BEARING _---

TEST PIT LOCATION _Northern edge

TEST PIT SIZE LOGGED BY _KJG CHECKED BY _FR
NOTES
o |6
S5 Samples
o o |25 Material Description Tests Additional Observations
2ls s | g Remarks
- [2]
S| ®| RL [Depth| & | 8 E
S|I=E|m|m| & |0n
— DUPB/B1
05
1,0
7 FILL; sand, brown, fine grained with some clay, concrete, timber dunnage,
earthware pipe, baghouse sock, 20% waste
158’4 ]
O SAND,; yellow, fine grained _‘
Borehole TP10 terminated at 1.6m
20




ENVIRON TEST PIT NUMBER TP11

PAGE 1 OF 1

BOREHOLE / TEST PIT AS130309C HYDRO KURRI KURRI.GPJ GINT STD AUSTRALIA.GDT 30/5/16

CLIENT Hydro Aluminium Kurri Kurri PROJECT NAME Dickson Road
PROJECT NUMBER PROJECT LOCATION _Kurri Kurri
DATE STARTED _26/7/12 COMPLETED _26/7/12 R.L. SURFACE DATUM
EXCAVATION CONTRACTOR SLOPE _--- BEARING ---
EQUIPMENT _Backhoe TEST PIT LOCATION _Northern edge
TEST PIT SIZE LOGGED BY _KJG CHECKED BY _FR
NOTES
> c
S "% Samples
o o |25 Material Description Tests Additional Observations
2ls s | g Remarks
S| ®| RL [Depth| & | 8 E
SIS m|m| O |O0h
FILL; sand, dark brown, fine grained with some clay/gravel and bricks, hose,
strapping, timber, steel shelving, drums, plastic, electric wiring, cable tray,
concrete, PVC piping, plastic, 80% waste
05
1,0] -
>_ —
1.5
SAND; fine grained, dark brown, wet ] _‘
Borehole TP11 terminated at 1.8m
20




BOREHOLE / TEST PIT AS130309C HYDRO KURRI KURRI.GPJ GINT STD AUSTRALIA.GDT 30/5/16

ENVIRON

TEST PIT NUMBER TP12

PAGE 1 OF 1
CLIENT Hydro Aluminium Kurri Kurri PROJECT NAME Dickson Road
PROJECT NUMBER PROJECT LOCATION _Kurri Kurri
DATE STARTED _26/7/12 COMPLETED _26/7/12 R.L. SURFACE DATUM
EXCAVATION CONTRACTOR SLOPE _--- BEARING ---
EQUIPMENT _Backhoe TEST PIT LOCATION _Central Northern portion
TEST PIT SIZE LOGGED BY _KJG CHECKED BY _FR
NOTES
> c
9 '% Samples
o o |25 Material Description Tests Additional Observations
2ls s | g Remarks
S| ®| RL [Depth| & | 8 E
SIS m|m| O |O0h
FILL; sand, fine grained, brown with some gravel and 44 gallon drum with shot in
it, tyre, kao wool *, tins, concrete bricks, metal pipe, packing paper, 30% waste
05
1,0
* Large piece 60cm x 40cm + smaller
pieces
SAND; grey, fine grained T ] _‘
1,5
Borehole TP12 terminated at 1.5m
20




BOREHOLE / TEST PIT AS130309C HYDRO KURRI KURRI.GPJ GINT STD AUSTRALIA.GDT 30/5/16

CLIENT Hydro Aluminium Kurri Kurri

ENVIRON TEST PIT NUMBER TP13

PAGE 1 OF 1

PROJECT NAME _Dickson Road

PROJECT NUMBER PROJECT LOCATION _Kurri Kurri
DATE STARTED _26/7/12 COMPLETED _26/7/12 R.L. SURFACE DATUM
EXCAVATION CONTRACTOR SLOPE --- BEARING ---
EQUIPMENT _Backhoe TEST PIT LOCATION _North Eastern corner
TEST PIT SIZE LOGGED BY KJG CHECKED BY FR
NOTES
> c
S "% Samples
o o |25 Material Description Tests Additional Observations
2ls s | g Remarks
S| ®| RL [Depth| & | 8 E
S|I=E|m|m| & |0n
FILL; sand, dark brown, fine grained with some gravel, concrete blocks, concrete, * small piece 5cm x 3cm
strapping, electrical conduit, fence posts (steel), wiring, large lumps of steel,
plastic, Kao Wool *, carbon fluxing tubes, bricks, timber, 70% waste
0.5 DUPC
1,01
»— —
1.5
Borehole TP13 terminated at 1.6m EOH @ 1.6 Refusal on Concrete
2,0




ENVIRON TEST PIT NUMBER TP14

PAGE 1 OF 1

CLIENT Hydro Aluminium Kurri Kurri PROJECT NAME Dickson Road
PROJECT NUMBER PROJECT LOCATION _Kurri Kurri
DATE STARTED _26/7/12 COMPLETED _26/7/12 R.L. SURFACE DATUM
EXCAVATION CONTRACTOR SLOPE _--- BEARING ---
EQUIPMENT _Backhoe TEST PIT LOCATION _Between TP12 and TP13, North
TEST PIT SIZE LOGGED BY _KJG CHECKED BY _FR
NOTES

> c

9 '% Samples
o o |25 Material Description Tests Additional Observations
2ls s | g Remarks
S| ®| RL [Depth| & | 8 E
S|I=E|m|m| & |0n

FILL; sand, dark brown, fine grained with some gravel, plastic, rubber matting,
timber, strapping, rubber hose, electrical conduit, bricks, packing foam, bulker
bags, aluminium, PVC pipe, steel pipe, carbon, 80% waste

Ciayey SAND; grey, fine grained, wet. | —‘

BOREHOLE / TEST PIT AS130309C HYDRO KURRI KURRI.GPJ GINT STD AUSTRALIA.GDT 30/5/16

Borehole TP14 terminated at 1.8m

2.0




BOREHOLE / TEST PIT AS130309C HYDRO KURRI KURRI.GPJ GINT STD AUSTRALIA.GDT 30/5/16

ENVIRON

CLIENT Hydro Aluminium Kurri Kurri
PROJECT NUMBER

TEST

PROJECT NAME _Dickson Road

PIT NUMBER TP15

PAGE 1 OF 1

PROJECT LOCATION _Kurri Kurri

DATE STARTED _26/7/12

EXCAVATION CONTRACTOR

EQUIPMENT _Backhoe

COMPLETED _26/7/12

R.L. SURFACE
SLOPE _---
TEST PIT LOCATION _North of TP14

DATUM
BEARING _---

TEST PIT SIZE LOGGED BY _KJG CHECKED BY _FR
NOTES
2|8
9 = . o Samples N .
- o L S Material Description Tests Additional Observations
z | E
2ls s | 2e Remarks
° g RL |Depth| ® oS
= m|m|] O |Oon
BOC SAND; grey, fine grained
0%6%
5O
- 00000
60606
XX
otere
LRI 4
HROOK
00000
00000
L
00000
- 00000
200K
SO0C
0%
00000
| 00000
00000
otere
05 b
b 00000
00000
00000
00000
otere
o o o
0% DUP D/D1
00000
00000
00000
- 00000
00000
00000
00000
00000
I 00000
00000
00000
00000
00000
I 00000
00000
otere
10 otere
L0 [°e%%
Borehole TP15 terminated at 1m
1.5
20




BOREHOLE / TEST PIT AS130309C HYDRO KURRI KURRI.GPJ GINT STD AUSTRALIA.GDT 30/5/16

CLIENT Hydro Aluminium Kurri Kurri

TEST PIT NUMBER TP16
ENVIRON PAGE 1 OF 1

PROJECT NAME _Dickson Road

PROJECT NUMBER PROJECT LOCATION _Kurri Kurri
DATE STARTED _26/7/12 COMPLETED _26/7/12 R.L. SURFACE DATUM
EXCAVATION CONTRACTOR SLOPE _--- BEARING ---
EQUIPMENT _Backhoe TEST PIT LOCATION _Middle of waste dump
TEST PIT SIZE LOGGED BY _KJG CHECKED BY _FR
NOTES
> c
S "% Samples
o o | 25 Material Description Tests Additional Observations
2ls s | g Remarks
S| ®| RL [Depth| & | 8 E
S|I=E|m|m| & |0n
FILL; sand, dark brown, fine grained with some gravel, solinoid, steel pipe, steel
strapping, steel casting tools, crop sheet, bulker bags, concrete slab, bricks,
plastic, steel flat bar, electrical conduit, perspex, ply packing case, 70% waste.
05
1,01
15’ |\ ]
O SAND; grey, fine grained, moist _‘
Borehole TP16 terminated at 1.6m
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Client: Hydro Aluminium
Job No: AS130419

Project Name: Dickson Road Remedial Action Plan

Table 1: Soil Sampling Results

June 2020
Soil Soil Soil Soil Soil Soil
TP4 TP5 TP5 TP6 TP9 TP10
NEPM 2013 NEPM 2013 0.4-0.6 0.5-0.7 1.7-1.8 0.4-0.6 0.2-0.4 0.2-0.4
NEEY] SOHE S ESLs/ Site Management 26/Jul/12 26/Jul/12 26/Jul/12 26/Jul/12 26/Jul/12 26/Jul/12
NEPM 2013 HIL HSLs for Vapour Specific EIL for Limits Dickson Road Dickson Road Dickson Road Dickson Road Dickson Road Dickson Road
A Residential Intrusion HSL A Areas of Residential, Park S RAWP _ RAWP _ RAWP _ RAWP _ RAWP _ RAWP
Ecological Land and Open ickson I_?oad Dickson I_?oad Dickson I_?oad Dickson I_?oad Dickson I_?oad Dickson I_?oad
Significance Space Landfill Landfill Landfill Landfill Landfill Landfill
FILL FILL SAND FILL SAND FILL
KJG KJG KJG KJG KJG KJG
Analyte grouping/ZAnalyte
Miscellaneous Inorganics
Moisture 6.9 15 18 14 10 9.7
Total Cyanide 240 <0.5 3.7 <0.5 5.4 <0.5 <0.5
Total Fluourde 440* 4.3 56000 6400 430 2600 500 370
Soluble Fluourde 440%* 4.3
Total Metals
Aluminium 100,000 25000 19000 1700 33000 3100 5800
Arsenic 100 100 7 6 <4 11 <4 <4
Cadmium 20 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Chromium 100 70 13 20 2 21 5 6
Copper 6000 65 36 17 <1 14 4 5
Lead 300 86 18 2 9 5 7
Mercury 40 <0.1 <0.1 <0.1 0.1 <0.1 <0.1
Nickel 400 20 41 16 3 27 7 6
Zinc 7400 140 350 110 2 49 36 35
Polynuclear Aromatic Hydrocarbons
Naphthalene 3 10 - 2.6 <0.1 - - -
Acenaphthylene - 0.6 <0.1 - - -
Acenaphthene - 1.3 <0.1 - - -
Fluorene - 2 <0.1 - - -
Phenanthrene - 14 <0.1 - - -
Anthracene - 2.6 <0.1 - - -
Fluoranthene - 22 <0.1 - - -
Pyrene - 20 <0.1 - - -
Benzo(a)anthracene - 13 <0.1 - - -
Chrysene - 14 <0.1 - - -
Benzo(b+k)fluoranthene - 27 <0.2 - - -
Benzo(a)pyrene 0.7 - 16 <0.05 - - -
Indeno(1,2,3-c,d)pyrene - 11 <0.1 - - -
Dibenzo(a,h)anthracene - 2.4 <0.1 - - -
Benzo(g,h,i)perylene - 11 <0.1 - - -
Carcinogenic PAHs (as BaP TEQ) 3 - 23.8 <LOR - - -
Total PAHs 300 - 159.5 <LOR - - -
Total Petroleum Hydrocarbons
C6 - C9 Fraction (NEPM 2013 F1) 45 125 700 - <25 <25 - - -
C10 - C14 Fraction (NEPM 2013 F2) 110 25 1000 - <50 <50 - - -
C15 - C28 Fraction (NEPM 2013 F3) 2500 - 240 <100 - - -
C29 - C36 Fraction (NEPM 2013 F4) 10,000 - 290 <100 - - -

Blank Cell indicates no criterion available

LOR = Limit of Reporting

- means not analysed

National Environment Protection Council (2013) National Environmental Protection (Assessment of Site Contamination) Amendment Measure 2013 (No. 1) (NEPM).
*Site-specific recreational fluoride value calculated in the Preliminary Screening Level Health Risk Assessment for Fluoride and Aluminium (ENVIRON 2013)

ElLs were derived using the NEPM (2013) EIL Calculation Spreadsheet and data from all Hydro owned land averaged for CEC (7.2 cmol/kg), soil pH (6.04) and TOC (1.2%
Concentration in a grey box exceed the adopted HIL/HSL ‘A" for Residential use

Concentration in red exceed the adopted Site Specific EIL

CRC Care Technical Report no.10, Health Screening Levels for petroleum hydrocarbons in soil and groundwater September 2011

® The most conservative ESL guideline value has been adopted for all analytes

¢ Management limits are applied after consideration of relevant ESLs and HSLs. Separate management limits for BTEX and naphthalene are not available hence these shot
P Direct Contact are applied to surface soils or soils that could result in immediate contact.

Health Investigation Levels for chromium based on chromium (VI)

TPH analysis was completed in 2012 and fractions do not directly correlate to NEPM 2013 fractions

To obtain F1 subtract the sum of BTEX concentrations from the C6-C10 fraction.

To obtain F2 subtract naphthalene from the >C10-C16 fraction.

Where one or more guideline value is exceeded, the highest guidleline value will be highlighted
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Client: Hydro Aluminium

Job No: AS130419

Project Name: Dickson Road Remedial Action Plan
June 2020

Table 1: Soil Sampling Results

Soil Soil Soil Soil Soil Soil
TP11 TP11 TP12 TP13 TP13 TP14
NEPM 2013 NEPM 2013 0.8-1.0 1.7-1.8 0.4-0.6 0.4-0.6 1.4-1.6 0.0-0.2
NEEY] SOHE S ESLs/ Site Management 26/Jul/12 26/Jul/12 26/Jul/12 26/Jul/12 26/Jul/12 26/Jul/12
NEPM 2013 HIL HSLs for Vapour Specific EIL for Limits Dickson Road Dickson Road Dickson Road Dickson Road Dickson Road Dickson Road
A Residential Intrusion HSL A Areas of Residential, Park S RAWP _ RAWP _ RAWP _ RAWP _ RAWP _ RAWP
Ecological Land and Open ickson I_?oad Dickson I_?oad Dickson I_?oad Dickson I_?oad Dickson I_?oad Dickson I_?oad
Significance Space Landfill Landfill Landfill Landfill Landfill Landfill
FILL SAND FILL FILL FILL FILL
KJG KJG KJG KJG KJG KJG
Analyte grouping/ZAnalyte
Miscellaneous Inorganics
Moisture 18 16 17 18 26 9.5
Total Cyanide 240 1.2 <0.5 <0.5 <0.5 0.5 <0.5
Total Fluourde 440* 4.3 5100 320 3800 310 2300 2100
Soluble Fluourde 440* 4.3
Total Metals
Aluminium 100,000 5800 2400 13000 9400 19000 14000
Arsenic 100 100 <4 <4 21 8 5 4
Cadmium 20 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Chromium 100 70 5 2 17 14 20 11
Copper 6000 65 22 3 150 12 21 7
Lead 300 39 3 210 14 28 8
Mercury 40 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Nickel 400 20 9 4 25 12 16 13
Zinc 7400 140 440 12 2900 170 240 42
Polynuclear Aromatic Hydrocarbons
Naphthalene 3 10 2.7 <0.1 - <0.1 <0.1 -
Acenaphthylene 1.5 <0.1 - <0.1 <0.1 -
Acenaphthene 0.3 <0.1 - <0.1 <0.1 -
Fluorene 1.6 <0.1 - <0.1 <0.1 -
Phenanthrene 8 0.2 - 0.3 0.6 -
Anthracene 2.3 <0.1 - <0.1 0.1 -
Fluoranthene 18 0.8 - 0.8 1.7 -
Pyrene 16 0.8 - 0.9 1.7 -
Benzo(a)anthracene 8.7 0.6 - 0.8 1.5 -
Chrysene 7.5 0.6 - 0.9 1.9 -
Benzo(b+k)fluoranthene 16 1.2 - 2 3.8 -
Benzo(a)pyrene 0.7 10 0.75 - 1 1.7 -
Indeno(1,2,3-c,d)pyrene 6.5 0.4 - 0.7 1.2 -
Dibenzo(a,h)anthracene 1.3 0.1 - 0.2 0.3 -
Benzo(g,h,i)perylene 6.2 0.4 - 0.8 1.3 -
Carcinogenic PAHs (as BaP TEQ) 3 14.6 1.1 - 1.6 2.7 -
Total PAHs 300 106.6 5.9 - 8.4 15.8 -
Total Petroleum Hydrocarbons
C6 - C9 Fraction (NEPM 2013 F1) 45 125 700 <25 <25 - <25 <25 -
C10 - C14 Fraction (NEPM 2013 F2) 110 25 1000 <50 <50 - <50 <50 -
C15 - C28 Fraction (NEPM 2013 F3) 2500 140 <100 - <100 <100 -
C29 - C36 Fraction (NEPM 2013 F4) 10,000 110 <100 - <100 <100 -

Blank Cell indicates no criterion available
LOR = Limit of Reporting
- means not analysed

National Environment Protection Council (2013) National Environmental Protection (Assessment of Site Contamination) Amendment Measure 2013 (No. 1) (NEPM).

*Site-specific recreational fluoride value calculated in the Preliminary Screening Level Health Risk Assessment for Fluoride and Aluminium (ENVIRON 2013)

ElLs were derived using the NEPM (2013) EIL Calculation Spreadsheet and data from all Hydro owned land averaged for CEC (7.2 cmol/kg), soil pH (6.04) and TOC (1.2%

Concentration in a grey box exceed the adopted HIL/HSL ‘A" for Residential use

Concentration in red exceed the adopted Site Specific EIL

CRC Care Technical Report no.10, Health Screening Levels for petroleum hydrocarbons in soil and groundwater September 2011

® The most conservative ESL guideline value has been adopted for all analytes

¢ Management limits are applied after consideration of relevant ESLs and HSLs. Separate management limits for BTEX and naphthalene are not available hence these shot

P Direct Contact are applied to surface soils or soils that could result in immediate contact.

Health Investigation Levels for chromium based on chromium (VI)

TPH analysis was completed in 2012 and fractions do not directly correlate to NEPM 2013 fractions

To obtain F1 subtract the sum of BTEX concentrations from the C6-C10 fraction.

To obtain F2 subtract naphthalene from the >C10-C16 fraction.

Where one or more guideline value is exceeded, the highest guidleline value will be highlighted
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Client: Hydro Aluminium
Job No: AS130419
Project Name: Dickson Road Remedial Action Plan

Table 1: Soil Sampling Results

June 2020
Soil Sail Sail Soil Soil Soil
TP15 TP16 EMP3-SF1 EMP3-SF2 EMP3-SF3 EMP3-SF4
NEPM 2013 NEPM 2013 0.6-0.8 0.4-0.6 0-0.05 0-0.05 0-0.05 0-0.05
NEE 0SSl ESLs/ Site Management 26/Jul/12 26/Jul/12 30/0ct/13 30/0ct/13 30/0ct/13 30/0ct/13
NEPM 2013 HIL HSLs for Vapour Specific EIL for Limits Dickson Road Dickson Road Dickson Road Dickson Road Dickson Road Dickson Road
A Residential Intrusion HSL A Areas of Residential, Park S RAWP _ RAWP RAWP RAWP RAWP RAWP
Ecological Land and Open ickson Road Dickson Road
Significance Space Landfill Landfill Phase 2 ESA Phase 2 ESA Phase 2 ESA Phase 2 ESA
FILL FILL Topsoil Topsoil Topsoil Topsoil
KJG KJG SC SC SC SC
Analyte grouping/ZAnalyte
Miscellaneous Inorganics
Moisture 13 8.2 - - - -
Total Cyanide 240 <0.5 1.3 - - - -
Total Fluourde 440* 4.3 58 33000 - - - -
Soluble Fluourde 440* 4.3 13 7 14
Total Metals
Aluminium 100,000 4 35000 - - - -
Arsenic 100 100 <4 10 - - - -
Cadmium 20 <0.5 <0.5 - - - -
Chromium 100 70 <1 32 - - - -
Copper 6000 65 <1 45 - - - -
Lead 300 <1 24 - - - -
Mercury 40 <0.1 0.1 - - - -
Nickel 400 20 2 54 - - - -
Zinc 7400 140 1 360 - - - -
Polynuclear Aromatic Hydrocarbons
Naphthalene 3 10 - 0.9 - - - -
Acenaphthylene - 0.1 - - - -
Acenaphthene - 1.3 - - - -
Fluorene - 1.2 - - - -
Phenanthrene - 13 - - - -
Anthracene - 2.7 - - - -
Fluoranthene - 27 - - - -
Pyrene - 26 - - - -
Benzo(a)anthracene - 23 - - - -
Chrysene - 24 - - - -
Benzo(b+k)fluoranthene - 48 - - - -
Benzo(a)pyrene 0.7 - 31 - - - -
Indeno(1,2,3-c,d)pyrene - 20 - - - -
Dibenzo(a,h)anthracene - 4.5 - - - -
Benzo(g,h,i)perylene - 18 - - - -
Carcinogenic PAHs (as BaP TEQ) 3 - 45.0 - - - -
Total PAHs 300 - 240.7 - - - -
Total Petroleum Hydrocarbons
C6 - C9 Fraction (NEPM 2013 F1) 45 125 700 - <25 - - - -
C10 - C14 Fraction (NEPM 2013 F2) 110 25 1000 - <50 - - - -
C15 - C28 Fraction (NEPM 2013 F3) 2500 - 450 - - - -
C29 - C36 Fraction (NEPM 2013 F4) 10,000 - 610 - - - -

Blank Cell indicates no criterion available

LOR = Limit of Reporting

- means not analysed

National Environment Protection Council (2013) National Environmental Protection (Assessment of Site Contamination) Amendment Measure 2013 (No. 1) (NEPM).
*Site-specific recreational fluoride value calculated in the Preliminary Screening Level Health Risk Assessment for Fluoride and Aluminium (ENVIRON 2013)

ElLs were derived using the NEPM (2013) EIL Calculation Spreadsheet and data from all Hydro owned land averaged for CEC (7.2 cmol/kg), soil pH (6.04) and TOC (1.2%
Concentration in a grey box exceed the adopted HIL/HSL ‘A" for Residential use

Concentration in red exceed the adopted Site Specific EIL

CRC Care Technical Report no.10, Health Screening Levels for petroleum hydrocarbons in soil and groundwater September 2011

® The most conservative ESL guideline value has been adopted for all analytes

¢ Management limits are applied after consideration of relevant ESLs and HSLs. Separate management limits for BTEX and naphthalene are not available hence these shot
P Direct Contact are applied to surface soils or soils that could result in immediate contact.

Health Investigation Levels for chromium based on chromium (VI)

TPH analysis was completed in 2012 and fractions do not directly correlate to NEPM 2013 fractions

To obtain F1 subtract the sum of BTEX concentrations from the C6-C10 fraction.

To obtain F2 subtract naphthalene from the >C10-C16 fraction.

Where one or more guideline value is exceeded, the highest guidleline value will be highlighted
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
enquiries@envirolabservices.com.au
www.envirolabservices.com.au

CERTIFICATE OF ANALYSIS 76609

Client:

Environ (Newcastle)
Suite 19B, Level 2

50 Glebe Rd

The Junction

NSW 2291

Attention: Fiona Robinson

Sample log in details:

Your Reference: AS130309C Dickson Rd

No. of samples: 35 Soils

Date samples received / completed instructions received 27/07/2012 [/ 31/07/12

Analysis Details:

Please refer to the following pages for results, methodology summary and quality control data.

Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:

Date results requested by: / Issue Date: 7/08/12 [ 7/08/12

Date of Preliminary Report: Not issued

NATA accreditation number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:

K{W /{/(57/3(/6/1

Rhian Morgan NickSarlamis
Reporting Supervisor Inorganics Supervisor

\

NATA
Envirolab Reference: 76609 v Page 1 of 16
Revision No: R 00 ACCREDITED FOR

TECHNICAL
COMPETENCE



Client Reference:

AS130309C Dickson Rd

TRHin Soil (C6-C9)

Our Reference: UNITS 76609-1 76609-2 76609-9 76609-10 76609-19
Your Reference | —meemmeeee- TP1 TP1 TP5 TP5 TP11
Depth | e 0.4-0.6 1.0-1.2 0.5-0.7 1.7-1.8 0.8-1.0
Date Sampled 26/07/2012 26/07/2012 26/07/2012 26/07/2012 26/07/2012
Type of sample Soil Soil Soil Soil Soil
Date extracted - 01/08/2012 01/08/2012 01/08/2012 01/08/2012 01/08/2012
Date analysed - 01/08/2012 01/08/2012 01/08/2012 01/08/2012 01/08/2012
VTRHCs - Co mg/kg <25 <25 <25 <25 <25
Surrogate aaa-Trifluorotoluene % 93 118 87 90 94
TRHin Soil (C6-C9)
Our Reference: UNITS 76609-20 76609-23 76609-24 76609-28 76609-33
Your Reference [ ---meemeeee-- TP11 TP13 TP13 TP16 DUPC
Depth | - 1.7-1.8 0.4-0.6 14-1.6 0.4-0.6 -
Date Sampled 26/07/2012 26/07/2012 26/07/2012 26/07/2012 26/07/2012
Type of sample Soll Soil Soil Soll Soil
Date extracted - 01/08/2012 01/08/2012 01/08/2012 01/08/2012 01/08/2012
Date analysed - 01/08/2012 01/08/2012 01/08/2012 01/08/2012 01/08/2012
VTRHCs - Co mg/kg <25 <25 <25 <25 <25
Surrogate aaa-Trifluorotoluene % 86 94 104 84 93
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Client Reference:

AS130309C Dickson Rd

STRHin Soil (C10-C36)

Our Reference: UNITS 76609-1 76609-2 76609-9 76609-10 76609-19
Your Reference [ --memeeeeeee- TP1 TP1 TP5 TP5 TP11
(91111 [ (Ep——— 0.4-0.6 1.0-1.2 0.5-0.7 1.7-1.8 0.8-1.0

Date Sampled 26/07/2012 26/07/2012 26/07/2012 26/07/2012 26/07/2012
Type of sample Soll Soil Soil Soil Soil
Date extracted - 01/08/2012 01/08/2012 01/08/2012 01/08/2012 01/08/2012
Date analysed - 01/08/2012 01/08/2012 01/08/2012 01/08/2012 01/08/2012
TRHCw0 -C1 mg/kg 7,300 <50 <50 <50 <50
TRHC15 -C= mag/kg 19,000 <100 240 <100 140
TRHC> -C3s ma/kg 5,300 <100 290 <100 110

Surrogate o-Terphenyl % # 80 81 82 83
sTRHin Soil (C10-C36)
Our Reference: UNITS 76609-20 76609-23 76609-24 76609-28 76609-33
Your Reference [ ---meemeeeee- TP11 TP13 TP13 TP16 DUPC
Depth | e 1.7-1.8 0.4-0.6 1.4-1.6 0.4-0.6 -

Date Sampled 26/07/2012 26/07/2012 26/07/2012 26/07/2012 26/07/2012
Type of sample Soll Soil Soil Soll Soil
Date extracted - 01/08/2012 01/08/2012 01/08/2012 01/08/2012 01/08/2012
Date analysed - 01/08/2012 01/08/2012 01/08/2012 01/08/2012 01/08/2012
TRHC1w0 - C14 mg/kg <50 <50 <50 <50 <50
TRHC15 -C28 ma/kg <100 <100 <100 450 100
TRHC» -Cs mg/kg <100 <100 <100 610 <100

Surrogate o-Terphenyl % 7 86 84 82 79
Envirolab Reference: 76609 Page 3 of 16
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Client Reference: AS130309C Dickson Rd

PAHSs in Soil
Our Reference: UNITS 76609-1 76609-2 76609-9 76609-10 76609-19
Your Reference [ ---meeeeeeee- TP1 TP1 TP5 TP5 TP11
[91=Y5,11 J (Epe— 0.4-0.6 1.0-1.2 0.5-0.7 1.7-1.8 0.8-1.0
Date Sampled 26/07/2012 26/07/2012 26/07/2012 26/07/2012 26/07/2012
Type of sample Soll Soil Soil Soil Soil
Date extracted - 01/08/2012 01/08/2012 01/08/2012 01/08/2012 01/08/2012
Date analysed - 01/08/2012 01/08/2012 01/08/2012 01/08/2012 01/08/2012
Naphthalene mg/kg 2,200 3.6 2.6 <0.1 2.7
Acenaphthylene mg/kg 360 1.0 0.6 <0.1 15
Acenaphthene ma/kg 84 0.8 13 <0.1 0.3
Fluorene mg/kg 580 2.9 2.0 <0.1 1.6
Phenanthrene ma/kg 1,800 13 14 <0.1 8.0
Anthracene mg/kg 490 25 2.6 <0.1 2.3
Fluoranthene ma/kg 1,300 14 22 <0.1 18
Pyrene mg/kg 1,000 12 20 <0.1 16
Benzo(a)anthracene ma/kg 450 6.7 13 <0.1 8.7
Chrysene mg/kg 360 7.1 14 <0.1 7.5
Benzo(b+k)fluoranthene ma/kg 560 12 27 <0.2 16
Benzo(a)pyrene mg/kg 350 7.4 16 <0.05 10
Indeno(1,2,3-c,d)pyrene ma/kg 180 4.8 11 <0.1 6.5
Dibenzo(a,h)anthracene mg/kg 36 1 2.4 <0.1 1.3
Benzo(g,h,i)perylene ma/kg 180 5.0 11 <0.1 6.2
Surrogate p-Terphenyl-di4 % 133 105 104 114 105
PAHSs in Soil
Our Reference: UNITS 76609-20 76609-23 76609-24 76609-28 76609-33
Your Reference [ ---meemeeee-- TP11 TP13 TP13 TP16 DUPC
Depth | e 1.7-1.8 0.4-0.6 1.4-1.6 0.4-0.6 -
Date Sampled 26/07/2012 26/07/2012 26/07/2012 26/07/2012 26/07/2012
Type of sample Soll Soil Soil Soll Soil
Date extracted - 01/08/2012 01/08/2012 01/08/2012 01/08/2012 01/08/2012
Date analysed - 01/08/2012 01/08/2012 01/08/2012 01/08/2012 01/08/2012
Naphthalene mg/kg <0.1 <0.1 <0.1 0.9 2.1
Acenaphthylene mg/kg <0.1 <0.1 <0.1 0.1 0.1
Acenaphthene mg/kg <0.1 <0.1 <0.1 1.3 0.6
Fluorene mg/kg <0.1 <0.1 <0.1 1.2 1.9
Phenanthrene mg/kg 0.2 0.3 0.6 13 11
Anthracene mg/kg <0.1 <0.1 0.1 2.7 1.8
Fluoranthene mg/kg 0.8 0.8 1.7 27 11
Pyrene mg/kg 0.8 0.9 1.7 26 8.9
Benzo(a)anthracene mg/kg 0.6 0.8 15 23 4.8
Chrysene mg/kg 0.6 0.9 1.9 24 4.6
Benzo(b+k)fluoranthene mg/kg 1.2 2.0 3.8 48 7.8
Benzo(a)pyrene mg/kg 0.75 1.0 1.7 31 4.5
Indeno(1,2,3-c,d)pyrene mg/kg 0.4 0.7 1.2 20 2.7
Dibenzo(a,h)anthracene mg/kg 0.1 0.2 0.3 45 0.6
Benzo(g,h,i)perylene mg/kg 0.4 0.8 1.3 18 2.6
Surrogate p-Terphenyl-dis % 117 113 115 106 105
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Client Reference:

AS130309C Dickson Rd

Acid Extractable metals in soil

Our Reference: UNITS 76609-1 76609-3 76609-5 76609-6 76609-7
Your Reference [ ---meeeeeeee- TP1 TP2 TP3 TP3 TP4
Depth | - 0.4-0.6 0.2-0.4 0.6-0.8 1.7-1.8 0.4-0.6
Date Sampled 26/07/2012 26/07/2012 26/07/2012 26/07/2012 26/07/2012
Type of sample Soll Soil Soil Soil Soil
Date digested - 01/08/2012 01/08/2012 01/08/2012 01/08/2012 01/08/2012
Date analysed - 01/08/2012 01/08/2012 01/08/2012 01/08/2012 01/08/2012
Arsenic ma/kg <4 <4 4 <4 7
Cadmium mg/kg <0.5 <0.5 <0.5 <0.5 <0.5
Chromium ma/kg 9 5 20 4 13
Copper mg/kg 6 <1 19 <1 36
Lead mg/kg 6 5 25 4 86
Mercury mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Nickel ma/kg 10 8 21 4 41
Zinc mg/kg 22 3 320 7 350
Aluminium mg/kg 5,800 2,800 13,000 2,300 25,000
Acid Extractable metals in soil
Our Reference: UNITS 76609-9 76609-10 76609-11 76609-15 76609-17
Your Reference [ ---meemeeeee- TP5 TP5 TP6 TP9 TP10
Depth | e 0.5-0.7 1.7-1.8 0.4-0.6 0.2-0.4 0.2-0.4
Date Sampled 26/07/2012 26/07/2012 26/07/2012 26/07/2012 26/07/2012
Type of sample Soll Soil Soil Soil Soil
Date digested - 01/08/2012 01/08/2012 01/08/2012 01/08/2012 01/08/2012
Date analysed - 01/08/2012 01/08/2012 01/08/2012 01/08/2012 01/08/2012
Arsenic mg/kg 6 <4 11 <4 <4
Cadmium mg/kg <0.5 <0.5 <0.5 <0.5 <0.5
Chromium mg/kg 20 2 21 5 6
Copper mg/kg 17 <1 14 4 5
Lead mg/kg 18 2 9 5 7
Mercury mg/kg <0.1 <0.1 0.1 <0.1 <0.1
Nickel mg/kg 16 3 27 7 6
Zinc mg/kg 110 2 49 36 35
Aluminium mg/kg 19,000 1,700 33,000 3,100 5,800
Envirolab Reference: 76609 Page 5 of 16
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Client Reference:

AS130309C Dickson Rd

Acid Extractable metals in soil

Our Reference: UNITS 76609-19 76609-20 76609-21 76609-23 76609-24
Your Reference | —meemmeeeee- TP11 TP11 TP12 TP13 TP13
[91=Y5,11 J (Epe— 0.8-1.0 1.7-1.8 0.4-0.6 0.4-0.6 1.4-1.6
Date Sampled 26/07/2012 26/07/2012 26/07/2012 26/07/2012 26/07/2012
Type of sample Soll Soil Soil Soil Soil
Date digested - 01/08/2012 01/08/2012 01/08/2012 01/08/2012 01/08/2012
Date analysed - 01/08/2012 01/08/2012 01/08/2012 01/08/2012 01/08/2012
Arsenic ma/kg <4 <4 21 8 5
Cadmium mg/kg <0.5 <0.5 <0.5 <0.5 <0.5
Chromium ma/kg 5 2 17 14 20
Copper mg/kg 22 3 150 12 21
Lead ma/kg 39 3 210 14 28
Mercury mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Nickel ma/kg 9 4 25 12 16
Zinc mg/kg 440 12 2,900 170 240
Aluminium mg/kg 5,800 2,400 13,000 9,400 19,000
Acid Extractable metals in soil
Our Reference: UNITS 76609-25 76609-27 76609-28 76609-31 76609-33
Your Reference | —meemeeeeee- TP14 TP15 TP16 DUPB DUPC
Depth | - 0.0-0.2 0.6-0.8 0.4-0.6 - -
Date Sampled 26/07/2012 26/07/2012 26/07/2012 26/07/2012 26/07/2012
Type of sample Soll Soil Soil Soil Soil
Date digested - 01/08/2012 01/08/2012 01/08/2012 01/08/2012 01/08/2012
Date analysed - 01/08/2012 01/08/2012 01/08/2012 01/08/2012 01/08/2012
Arsenic mg/kg 4 <4 10 <4 5
Cadmium mg/kg <0.5 <0.5 <0.5 <0.5 <0.5
Chromium mg/kg 11 <1 32 7 11
Copper mg/kg 7 <1 45 6 17
Lead mg/kg 8 <1 24 9 8
Mercury mg/kg <0.1 <0.1 0.1 <0.1 <0.1
Nickel mg/kg 13 2 54 7 11
Zinc mg/kg 42 1 360 39 75
Aluminium mg/kg 14,000 4 35,000 7,500 9,100
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Client Reference:

AS130309C Dickson Rd

Acid Extractable metals in soil

Our Reference: UNITS 76609-36 76609-37
Your Reference [ ---meeeeeeee- TP1- TP16-
Triplicate Triplicate
Depth | - 0.4-0.6 0.4-0.6
Date Sampled 26/07/2012 26/07/2012
Type of sample Soll Soil
Date digested - 01/08/2012 01/08/2012
Date analysed - 01/08/2012 01/08/2012
Arsenic mg/kg <4 12
Cadmium mg/kg <0.5 <0.5
Chromium mg/kg 10 64
Copper mg/kg 4 55
Lead mg/kg 8 27
Mercury mg/kg <0.1 0.1
Nickel mg/kg 9 64
Zinc mg/kg 18 340
Aluminium mg/kg 3,400 41,000
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Client Reference:

AS130309C Dickson Rd

Miscellaneous Inorg - soil

Our Reference: UNITS 76609-1 76609-3 76609-5 76609-6 76609-7
Your Reference [ ---meeeeeeee- TP1 TP2 TP3 TP3 TP4
Depth | e 0.4-0.6 0.2-0.4 0.6-0.8 1.7-1.8 0.4-0.6
Date Sampled 26/07/2012 26/07/2012 26/07/2012 26/07/2012 26/07/2012
Type of sample Soll Soil Soil Soil Soil
Date prepared - 07/08/2012 07/08/2012 07/08/2012 07/08/2012 07/08/2012
Date analysed - 07/08/2012 07/08/2012 07/08/2012 07/08/2012 07/08/2012
Total Fluoride mg/kg 270 64 2,800 220 56,000
Total Cyanide mg/kg 5.8 <0.5 0.6 <0.5 <0.5
Miscellaneous Inorg - soil
Our Reference: UNITS 76609-9 76609-10 76609-11 76609-15 76609-17
Your Reference [ ---meemeeeee- TPS TPS TP6 TPO TP10
Depth | e 0.5-0.7 1.7-1.8 0.4-0.6 0.2-0.4 0.2-0.4
Date Sampled 26/07/2012 26/07/2012 26/07/2012 26/07/2012 26/07/2012
Type of sample Soll Soil Soil Soll Soil
Date prepared - 07/08/2012 07/08/2012 07/08/2012 07/08/2012 07/08/2012
Date analysed - 07/08/2012 07/08/2012 07/08/2012 07/08/2012 07/08/2012
Total Fluoride mg/kg 6,400 430 2,600 500 370
Total Cyanide mg/kg 3.7 <0.5 5.4 <0.5 <0.5
Miscellaneous Inorg - soil
Our Reference: UNITS 76609-19 76609-20 76609-21 76609-23 76609-24
Your Reference [ ---meeeeeeee- TP11 TP11 TP12 TP13 TP13
Depth | e 0.8-1.0 1.7-1.8 0.4-0.6 0.4-0.6 1.4-1.6
Date Sampled 26/07/2012 26/07/2012 26/07/2012 26/07/2012 26/07/2012
Type of sample Soll Soil Soil Soil Soil
Date prepared - 07/08/2012 07/08/2012 07/08/2012 07/08/2012 07/08/2012
Date analysed - 07/08/2012 07/08/2012 07/08/2012 07/08/2012 07/08/2012
Total Fluoride mg/kg 5,100 320 3,800 310 2,300
Total Cyanide mg/kg 1.2 <0.5 <0.5 <0.5 0.5
Miscellaneous Inorg - soil
Our Reference: UNITS 76609-25 76609-27 76609-28 76609-31 76609-33
Your Reference [ ---eeeeeeeee- TP14 TP15 TP16 DUPB DUPC
Depth | - 0.0-0.2 0.6-0.8 0.4-0.6 - -
Date Sampled 26/07/2012 26/07/2012 26/07/2012 26/07/2012 26/07/2012
Type of sample Soil Sail Soil Sail Soil
Date prepared - 07/08/2012 07/08/2012 07/08/2012 07/08/2012 07/08/2012
Date analysed - 07/08/2012 07/08/2012 07/08/2012 07/08/2012 07/08/2012
Total Fluoride mg/kg 2,100 58 33,000 780 1,600
Total Cyanide mg/kg <0.5 <0.5 1.3 <0.5 0.6
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Client Reference:

AS130309C Dickson Rd

Moisture
Our Reference: UNITS 76609-1 76609-2 76609-3 76609-5 76609-6
Your Reference | —meemmeeeee- TP1 TP1 TP2 TP3 TP3
Depth | e 0.4-0.6 1.0-1.2 0.2-0.4 0.6-0.8 1.7-1.8
Date Sampled 26/07/2012 26/07/2012 26/07/2012 26/07/2012 26/07/2012
Type of sample Soll Soil Soil Soil Soil
Date prepared - 01/08/12 01/08/12 01/08/12 01/08/12 01/08/12
Date analysed - 02/08/12 02/08/12 02/08/12 02/08/12 02/08/12
Moisture % 9.7 11 15 14 15
Moisture
Our Reference: UNITS 76609-7 76609-9 76609-10 76609-11 76609-15
Your Reference | —meemmeeeeee- TP4 TP5 TP5 TP6 TP9
Depth | e 0.4-0.6 0.5-0.7 1.7-1.8 0.4-0.6 0.2-0.4
Date Sampled 26/07/2012 26/07/2012 26/07/2012 26/07/2012 26/07/2012
Type of sample Soll Soil Soil Soil Soil
Date prepared - 01/08/12 01/08/12 01/08/12 01/08/12 01/08/12
Date analysed - 02/08/12 02/08/12 02/08/12 02/08/12 02/08/12
Moisture % 6.9 15 18 14 10
Moisture
Our Reference: UNITS 76609-17 76609-19 76609-20 76609-21 76609-23
Your Reference | --eemmeeeeee- TP10 TP11 TP11 TP12 TP13
Depth | - 0.2-0.4 0.8-1.0 1.7-1.8 0.4-0.6 0.4-0.6
Date Sampled 26/07/2012 26/07/2012 26/07/2012 26/07/2012 26/07/2012
Type of sample Soll Soil Soil Soil Soil
Date prepared - 01/08/12 01/08/12 01/08/12 01/08/12 01/08/12
Date analysed - 02/08/12 02/08/12 02/08/12 02/08/12 02/08/12
Moisture % 9.7 18 16 17 18
Moisture
Our Reference: UNITS 76609-24 76609-25 76609-27 76609-28 76609-31
Your Reference | --eemmeeeeee- TP13 TP14 TP15 TP16 DUPB
Depth | - 1.4-1.6 0.0-0.2 0.6-0.8 0.4-0.6 -
Date Sampled 26/07/2012 26/07/2012 26/07/2012 26/07/2012 26/07/2012
Type of sample Soll Soil Soil Soll Soil
Date prepared - 01/08/12 01/08/12 01/08/12 01/08/12 01/08/12
Date analysed - 02/08/12 02/08/12 02/08/12 02/08/12 02/08/12
Moisture % 26 9.5 13 8.2 12
Moisture
Our Reference: UNITS 76609-33
Your Reference | --eemmeeeee- DUPC
Depth | e -
Date Sampled 26/07/2012
Type of sample Soll
Date prepared - 01/08/12
Date analysed - 02/08/12
Moisture % 18

Envirolab Reference:
Revision No:

Page 9 of 16



Client Reference: AS130309C Dickson Rd

Method ID Methodology Summary
Org-016 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS.
Water samples are analysed directly by purge and trap GC-MS.
Org-003 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed

Org-012 subset

Metals-020 ICP-
AES

Metals-021 CV-
AAS

NEPM-404

Inorg-013

Inorg-008

by GC-FID.

Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by
GC-MS.

Determination of various metals by ICP-AES.

Determination of Mercury by Cold Vapour AAS.

Analysed by ISE after caustic fusion at 600degC.

Cyanide - total determined colourimetrically after distillation, based on APHA 22nd ED, 4500-CN_C,E. Free
cyanide determined colourimetrically after filtration.

Moisture content determined by heating at 105 deg C for a minimum of 4 hours.
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Client Reference:

AS130309C Dickson Rd

QUALITYCONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
TRHin Soil (C6-C9) BasellDuplicate ll%RPD
Date extracted - 01/08/2 76609-1 01/08/2012|01/08/2012 LCS-2 01/08/2012
012
Date analysed - 01/08/2 76609-1 01/08/2012]|01/08/2012 LCS-2 01/08/2012
012
VTRHCs - Co mg/kg 25 Org-016 <25 76609-1 <25]|<25 LCS-2 121%
Surrogate aaa- % Org-016 103 76609-1 93]|93||RPD:0 LCS-2 114%
Trifluorotoluene
QUALITYCONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
S Recovery
sTRHin Soil (C10-C36) BasellDuplicate ll%RPD
Date extracted - 01/08/2 76609-1 01/08/2012||01/08/2012 LCS-2 01/08/2012
012
Date analysed - 01/08/2 76609-1 01/08/2012||01/08/2012 LCS-2 01/08/2012
012
TRHCw - C14 mg/kg 50 Org-003 <50 76609-1 7300]| 15000|| RPD: 69 LCS-2 98%
TRHC15 - C2s mg/kg 100 Org-003 <100 76609-1 19000]|37000||RPD: 64 LCS-2 102%
TRHC -C3 mg/kg 100 Org-003 <100 76609-1 5300]| 12000||RPD: 77 LCS-2 84%
Surrogate o-Terphenyl % Org-003 82 76609-1 #|# LCS-2 95%
QUALITYCONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
S Recovery
PAHsin Soil BasellDuplicate ll%RPD
Date extracted - 01/08/2 76609-1 01/08/2012]|01/08/2012 LCS-2 01/08/2012
012
Date analysed - 01/08/2 76609-1 01/08/2012||01/08/2012 LCS-2 01/08/2012
012
Naphthalene ma/kg 0.1 Org-012 <0.1 76609-1 2200|3900 || RPD: 56 LCS-2 97%
subset
Acenaphthylene mg/kg 0.1 Org-012 <0.1 76609-1 360]|750]|RPD: 70 [NR] [NR]
subset
Acenaphthene mg/kg 0.1 Org-012 <0.1 76609-1 84(|190||RPD: 77 [NR] [NR]
subset
Fluorene mg/kg 0.1 Org-012 <0.1 76609-1 5801|1200 || RPD: 70 LCS-2 98%
subset
Phenanthrene mg/kg 0.1 Org-012 <0.1 76609-1 1800]|3300|| RPD:59 LCS-2 110%
subset
Anthracene mg/kg 0.1 Org-012 <0.1 76609-1 4901|1000 ||RPD: 68 [NR] [NR]
subset
Fluoranthene mg/kg 0.1 Org-012 <0.1 76609-1 1300]|2400||RPD: 59 LCS-2 113%
subset
Pyrene mg/kg 0.1 Org-012 <0.1 76609-1 1000|1900 || RPD: 62 LCS-2 119%
subset
Benzo(a)anthracene ma/kg 0.1 Org-012 <0.1 76609-1 4501|950]||RPD: 71 [NR] [NR]
subset
Chrysene mg/kg 0.1 Org-012 <0.1 76609-1 360||750||RPD: 70 LCS-2 102%
subset
Benzo(b+k)fluoranthene mg/kg 0.2 Org-012 <0.2 76609-1 560]|1300||RPD: 80 [NR] [NR]
subset
Benzo(a)pyrene mag/kg 0.05 Org-012 <0.05 76609-1 350]|790||RPD: 77 LCS-2 96%
subset
Indeno(1,2,3-c,d)pyrene mg/kg 0.1 Org-012 <0.1 76609-1 180(|410||RPD: 78 [NR] [NR]
subset
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Client Reference:

AS130309C Dickson Rd

QUALITYCONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
PAHSsin Soil BasellDuplicate ll%RPD
Dibenzo(a,h)anthracene mg/kg 0.1 Org-012 <0.1 76609-1 36||85||RPD: 81 INR] [NR]
subset
Benzo(g,h,i)perylene mg/kg 0.1 Org-012 <0.1 76609-1 180(|400||RPD: 76 [NR] [NR]
subset
Surrogate p-Terphenyl- % Org-012 114 76609-1 133||133||RPD:0 LCS-2 107%
dus subset
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
Acid Extractable metals Base Il Duplicate | %RPD
in soll
Date digested - 01/08/2 76609-1 01/08/2012||01/08/2012 LCS-1 01/08/2012
012
Date analysed - 01/08/2 76609-1 01/08/2012]|01/08/2012 LCS-1 01/08/2012
012
Arsenic mg/kg 4 Metals-020 <4 76609-1 <4||<4 LCS-1 99%
ICP-AES
Cadmium mg/kg 0.5 Metals-020 <0.5 76609-1 <0.5||<0.5 LCS-1 105%
ICP-AES
Chromium mg/kg 1 Metals-020 <1 76609-1 9||7||RPD: 25 LCS-1 101%
ICP-AES
Copper mg/kg 1 Metals-020 <1 76609-1 6||3||RPD:67 LCS-1 102%
ICP-AES
Lead ma/kg 1 Metals-020 <1 76609-1 6||5||RPD: 18 LCS-1 98%
ICP-AES
Mercury mg/kg 0.1 Metals-021 <0.1 76609-1 <0.1]|<0.1 LCS-1 94%
CV-AAS
Nickel mg/kg 1 Metals-020 <1 76609-1 10(]9]|RPD: 11 LCS-1 101%
ICP-AES
Zinc mg/kg 1 Metals-020 <1 76609-1 22||15||RPD:38 LCS-1 99%
ICP-AES
Aluminium mg/kg 1 Metals-020 <1 76609-1 5800(|4100||RPD: 34 LCS-1 97%
ICP-AES
Envirolab Reference: 76609 Page 12 of 16
Revision No: R 00




Client Reference: AS130309C Dickson Rd

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
Miscellaneous Inorg - soil BasellDuplicate ll%RPD
Date prepared - 31/07/2 [NT] [NT] LCSs-1 31/07/2012
012
Date analysed - 31/07/2 [NT] [NT] LCS-1 31/07/2012
012
Total Fluoride mg/kg 50 NEPM-404 <50 [NT] [NT] LCS-1 105%
Total Cyanide mg/kg 0.5 Inorg-013 <0.5 [NT] [NT] LCS-1 117%
QUALITY CONTROL UNITS PQL METHOD Blank
Moisture
Date prepared - [NT]
Date analysed - [NT]
Moisture % 0.1 Inorg-008 [NT]
QUALITYCONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
TRHin Soil (C6-C9) Base + Duplicate + %RPD
Date extracted - 76609-28 01/08/2012| 01/08/2012 76609-2 01/08/2012
Date analysed - 76609-28 01/08/2012]|01/08/2012 76609-2 01/08/2012
VTRHCs - Co mg/kg 76609-28 <25]|<25 76609-2 101%
Surrogate aaa- % 76609-28 84|94 ||RPD:11 76609-2 108%
Trifluorotoluene
QUALITYCONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
sTRHin Soil (C10-C36) Base + Duplicate + %RPD
Date extracted - 76609-28 01/08/2012|01/08/2012 76609-2 01/08/2012
Date analysed - 76609-28 01/08/2012|01/08/2012 76609-2 01/08/2012
TRHC1w0 - Cua mg/kg 76609-28 <50||<50 76609-2 96%
TRHC15 - C28 mg/kg 76609-28 450|390 ||RPD: 14 76609-2 107%
TRHC2 -C3 mg/kg 76609-28 610]|680||RPD: 11 76609-2 94%
Surrogate o-Terphenyl % 76609-28 82]||81||RPD:1 76609-2 102%
QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
PAHsin Soil Base + Duplicate + %RPD
Date extracted - 76609-28 01/08/2012|01/08/2012 76609-2 01/08/2012
Date analysed - 76609-28 01/08/2012|01/08/2012 76609-2 01/08/2012
Naphthalene mag/kg 76609-28 0.9||1.4||RPD:43 76609-2 107%
Acenaphthylene mg/kg 76609-28 0.1]|0.2||RPD: 67 [NR] [NR]
Acenaphthene mg/kg 76609-28 1.3||1.0||RPD: 26 [NR] INR]
Fluorene mg/kg 76609-28 1.2||1.3||RPD:8 76609-2 117%
Phenanthrene mag/kg 76609-28 13||13||RPD:0 76609-2 #
Anthracene mg/kg 76609-28 2.7||2.7||RPD:0 [NR] [NR]
Fluoranthene mg/kg 76609-28 27]|23||RPD: 16 76609-2 #
Pyrene mg/kg 76609-28 26| 22||RPD: 17 76609-2 #
Benzo(a)anthracene mag/kg 76609-28 23]|17||RPD: 30 [NR] [NR]
Chrysene mg/kg 76609-28 24||17||RPD: 34 76609-2 #
Benzo(b+k)fluoranthene mg/kg 76609-28 48]|37||RPD: 26 [NR] INR]
Benzo(a)pyrene mg/kg 76609-28 31]|23||RPD:30 76609-2 #
Indeno(1,2,3-c,d)pyrene mag/kg 76609-28 20||15||RPD: 29 [NR] [NR]
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Client Reference:

AS130309C Dickson Rd

QUALITYCONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
PAHsin Soil Base + Duplicate + %RPD
Dibenzo(a,h)anthracene mg/kg 76609-28 4.5||3.5||RPD: 25 [NR] INR]
Benzo(g,h,i)perylene mag/kg 76609-28 18||14||RPD: 25 [NR] [NR]
Surrogate p-Terphenyl- % 76609-28 106|106 ||RPD:0 76609-2 104%
di4
QUALITYCONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
Acid Extractable metalsin Base + Duplicate + %RPD
soil
Date digested - 76609-28 01/08/2012|01/08/2012 LCS-2 01/08/2012
Date analysed - 76609-28 01/08/2012]|01/08/2012 LCS-2 01/08/2012
Arsenic ma/kg 76609-28 10||12||RPD: 18 LCS-2 100%
Cadmium mg/kg 76609-28 <0.5||<0.5 LCS-2 103%
Chromium mg/kg 76609-28 32||36||RPD:12 LCS-2 102%
Copper mg/kg 76609-28 45]|61||RPD: 30 LCS-2 102%
Lead ma/kg 76609-28 24|44 ||RPD: 59 LCS-2 98%
Mercury mg/kg 76609-28 0.1]|0.1||RPD:0 LCS-2 95%
Nickel mg/kg 76609-28 54||100||RPD: 60 LCS-2 101%
Zinc mg/kg 76609-28 360(|380||RPD:5 LCS-2 99%
Aluminium ma/kg 76609-28 35000]] 40000 || RPD: 13 LCS-2 95%
QUALITYCONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
Miscellaneous Inorg - soil Base + Duplicate + %RPD
Date prepared - [NT] [NT] 76609-3 31/07/2012
Date analysed - [NT] [NT] 76609-3 31/07/2012
Total Fluoride mg/kg [NT] [NT] 76609-3 95%
Total Cyanide mag/kg [NT] [NT] 76609-3 105%
QUALITYCONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
Acid Extractable metalsin Base + Duplicate + %RPD
soil
Date digested - [NT] [NT] 76609-3 01/08/2012
Date analysed - [NT] [NT] 76609-3 01/08/2012
Arsenic mg/kg [NT] [NT] 76609-3 91%
Cadmium mg/kg [NT] [NT] 76609-3 93%
Chromium mg/kg [NT] [NT] 76609-3 96%
Copper mag/kg [NT] [NT] 76609-3 100%
Lead mg/kg [NT] [NT] 76609-3 88%
Mercury mg/kg [NT] [NT] 76609-3 95%
Nickel mg/kg [NT] [NT] 76609-3 86%
Zinc mag/kg [NT] [NT] 76609-3 91%
Aluminium mg/kg [NT] [NT] 76609-3 #
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Client Reference:

AS130309C Dickson Rd

QUALITY CONTROL UNITS Dup. Sm# Duplicate
Miscellaneous Inorg - soll Base + Duplicate + %RPD
Date prepared - 76609-1 07/08/2012|07/08/2012
Date analysed - 76609-1 07/08/2012|07/08/2012
Total Fluoride mg/kg 76609-1 270]|270||RPD:0
Total Cyanide mg/kg 76609-1 5.8]|5.2||RPD:11
QUALITY CONTROL UNITS Dup. Sm# Duplicate
Miscellaneous Inorg - soil Base + Duplicate + %RPD
Date prepared - 76609-19 07/08/2012||07/08/2012
Date analysed - 76609-19 07/08/2012||07/08/2012
Total Fluoride ma/kg 76609-19 5100]|5000|| RPD: 2
Total Cyanide mg/kg 76609-19 1.2||1.5||RPD: 22
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Client Reference: AS130309C Dickson Rd

Report Comments:

PAH's in soil:# Percent recovery is not possible to report as the high concentration of
analytes in the sample/s have caused interference.The RPD for duplicate results is
accepted due to the non homogenous nature of the sample/s.

Acid Extractable Metals in Soil: The laboratory RPD acceptance criteriae
has been exceeded for 76609-1 for Cu. Therefore a triplicate result has
been issued as laboratory sample humber 76609-36.

Acid Extractable Metals in Soil: The laboratory RPD acceptance criteriae
has been exceeded for 76609-28 for Pb & Ni. Therefore a triplicate result has
been issued as laboratory sample humber 76609-37.

Acid Extractable Metals in Soil: # Percent recovery is not possible to report due to the high
concentration of the element/s in the sample/s. However an acceptable recovery was
obtained for the LCS.

Total Recoverable Hydrocarbons in soil (semivol):# Percent recovery is not possible to
report as the high concentration of analytes in the sample/s have caused interference.
The RPD for duplicate results is accepted due to the non homogenous nature of the sample/s.

Asbestos ID was analysed by Approved ldentifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NA: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents,

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples.
Duplicate: This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be one where the analyte concentration is easily measurable.

Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix
spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist.
LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix (such as a blank
sand or water) fortified with analytes representative of the analyte class. It is simply a check sample.

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds
which are similar to the analyte of interest, however are not expected to be found in real samples.

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency
to meet or exceed NEPM requirements. All samples are tested in batched of 20. The duplicate sample RPD and matrix
spike recoveries for the batch were within the laboratory acceptance criteria.

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.
Matrix Spikes and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics and 10-140% for SVOC and
speciated phenols is acceptable.
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
enquiries@envirolabservices.com.au
www.envirolabservices.com.au

CERTIFICATE OF ANALYSIS 76609-A

Client:

Environ (Newcastle)
Suite 19B, Level 2

50 Glebe Rd

The Junction

NSW 2291

Attention: Fiona Robinson

Sample log in details:

Your Reference: AS130309C Dickson Rd

No. of samples: Additional Testing on 6 Soils
Date samples received / completed instructions received 27/07/2012 / 10/08/12

Analysis Details:

Please refer to the following pages for results, methodology summary and quality control data.

Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:

Date results requested by: / Issue Date: 17/08/12 [ 17/08/12

Date of Preliminary Report: Not issued

NATA accreditation number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:

NickSarlamis

Inorganics Supervisor
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Client Reference:

AS130309C Dickson Rd

PAHsIinTCLP (USEPA1311)
Our Reference: UNITS 76609-A-1 76609-A-2 76609-A-7 76609-A-9 76609-A-19
Your Reference | meeeemeeeee- TP1 TP1 P4 ™5 P11
[91=70112 AN [e— 0.4-0.6 1.0-1.2 0.4-0.6 0.5-0.7 0.8-1.0
Date Sampled 26/07/2012 26/07/2012 26/07/2012 26/07/2012 26/07/2012
Type of sample Soil Soil Soil Soil Soil
pH of soil for fluid# determ. pH units 7.6 7.1 6.6 8.4 7.3
pH of soil for fluid # determ. (acid) pH units 1.6 1.6 1.6 1.6 1.6
Extraction fluid used - 1 1 1 1 1
pH of final Leachate pH units 4.9 4.9 5.0 5.0 5.1
Date extracted - 13/08/2012 13/08/2012 [NA] 13/08/2012 13/08/2012
Date analysed - 14/08/2012 14/08/2012 [NA] 14/08/2012 14/08/2012
Naphthalenein TCLP mg/L 5.1 <0.001 [NA] <0.001 0.030
Acenaphthylenein TCLP mg/L 0.18 <0.001 [NA] <0.001 0.010
Acenaphthenein TCLP mg/L 0.028 <0.001 [NA] <0.001 0.003
Fluorenein TCLP mg/L 0.12 <0.001 [NA] <0.001 0.016
Phenanthrenein TCLP mg/L 0.12 <0.001 [NA] <0.001 0.022
Anthracenein TCLP mg/L 0.020 <0.001 [NA] <0.001 0.004
Fluoranthenein TCLP mg/L 0.018 <0.001 [NA] <0.001 0.005
Pyrenein TCLP mg/L 0.012 <0.001 [NA] <0.001 0.004
Benzo(a)anthracene in TCLP mg/L 0.002 <0.001 [NA] <0.001 <0.001
Chrysenein TCLP mg/L 0.002 <0.001 [NA] <0.001 <0.001
Benzo(b+k)fluoranthene in TCLP mg/L 0.004 <0.002 [NA] <0.002 <0.002
Benzo(a)pyrenein TCLP mg/L 0.001 <0.001 [NA] <0.001 <0.001
Indeno(1,2,3-c,d)pyrene-TCLP mg/L <0.001 <0.001 [NA] <0.001 <0.001
Dibenzo(a,h)anthracenein TCLP mg/L <0.001 <0.001 [NA] <0.001 <0.001
Benzo(g,h,i)perylenein TCLP mg/L <0.001 <0.001 [NA] <0.001 <0.001
Surrogate p-Terphenyl-di4 % 97 97 [NA] 102 93
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Client Reference:

AS130309C Dickson Rd

PAHsIinTCLP (USEPA1311)
Our Reference: UNITS 76609-A-28
Your Reference [ ---meeeeeeee- TP16
Depth | - 0.4-0.6
Date Sampled 26/07/2012
Type of sample Soll
pH of soail for fluid# determ. pH units 6.7
pH of soil for fluid # determ. (acid) pH units 1.6
Extraction fluid used - 1
pH of final Leachate pH units 5.1
Date extracted - 13/08/2012
Date analysed - 14/08/2012
Naphthalenein TCLP mg/L <0.001
Acenaphthylenein TCLP mg/L <0.001
Acenaphthenein TCLP mg/L <0.001
Fluorenein TCLP mg/L <0.001
Phenanthrenein TCLP mg/L <0.001
Anthracenein TCLP mg/L <0.001
Fluoranthenein TCLP mg/L <0.001
Pyrenein TCLP mg/L <0.001
Benzo(a)anthracene in TCLP mg/L <0.001
Chrysenein TCLP mg/L <0.001
Benzo(b+k)fluoranthenein TCLP mg/L <0.002
Benzo(a)pyrenein TCLP mg/L <0.001
Indeno(1,2,3-c,d)pyrene-TCLP mg/L <0.001
Dibenzo(a,h)anthracenein TCLP mg/L <0.001
Benzo(g,h,i)perylenein TCLP mg/L <0.001
Surrogate p-Terphenyl-dis % 97

Envirolab Reference: 76609-A
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Client Reference:

AS130309C Dickson Rd

Miscellaneous Inorganics
Our Reference: UNITS 76609-A-1 76609-A-7 76609-A-9 76609-A-19 76609-A-28
Your Reference | —meemmeeeee- TP1 TP4 TP5 TP11 TP16
Depth | - 0.4-0.6 0.4-0.6 0.5-0.7 0.8-1.0 0.4-0.6
Date Sampled 26/07/2012 26/07/2012 26/07/2012 26/07/2012 26/07/2012
Type of sample Soil Sail Soil Sail Soil
Date prepared - 15/08/2012 15/08/2012 15/08/2012 15/08/2012 15/08/2012
Date analysed - 15/08/2012 15/08/2012 15/08/2012 15/08/2012 15/08/2012
Fluoride, FinTCLP mg/L 11 54 72 45 170
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Client Reference: AS130309C Dickson Rd

Method ID Methodology Summary

Inorg-004 Toxicity Characteristic Leaching Procedure (TCLP) using AS 4439 and USEPA 1311.

EXTRACT.7 Toxicity Characteristic Leaching Procedure (TCLP).

Inorg-001 pH - Measured using pH meter and electrode in accordance with APHA 22nd ED, 4500-H+.

Org-012 subset Leachates are extracted with Dichloromethane and analysed by GC-MS.

Org-012 subset Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by
GC-MS.

Org-012 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by
GC-MS.

Inorg-026 Fluoride determined by ion selective electrode (ISE) in accordance with APHA 22nd ED, 4500-F-C.
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Client Reference:

AS130309C Dickson Rd

QUALITYCONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
PAHsIinTCLP (USEPA BasellDuplicate ll%RPD
1311)
Date extracted - 13/08/2 [NT] [NT] LCS-w1 13/08/2012
012
Date analysed - 14/08/2 [NT] [NT] LCS-w1 14/08/2012
012
Naphthalenein TCLP mg/L 0.001 Org-012 <0.001 [NT] [NT] LCS-W1 108%
subset
Acenaphthylenein TCLP mg/L 0.001 Org-012 <0.001 [NT] [NT] [NR] [NR]
subset
Acenaphthenein TCLP mg/L 0.001 Org-012 <0.001 [NT] [NT] [NR] [NR]
subset
Fluorenein TCLP mg/L 0.001 Org-012 <0.001 [NT] [NT] LCS-w1 110%
subset
Phenanthrenein TCLP mg/L 0.001 Org-012 <0.001 [NT] [NT] LCS-wW1 100%
subset
Anthracenein TCLP mg/L 0.001 Org-012 <0.001 [NT] [NT] [NR] [NR]
subset
Fluoranthenein TCLP mg/L 0.001 Org-012 <0.001 [NT] [NT] LCS-W1 105%
subset
Pyrenein TCLP mg/L 0.001 Org-012 <0.001 [NT] [NT] LCS-w1 102%
subset
Benzo(a)anthracene in mg/L 0.001 Org-012 <0.001 [NT] [NT] [NR] INR]
TCLP subset
Chrysenein TCLP mg/L 0.001 Org-012 <0.001 [NT] [NT] LCS-W1 103%
subset
Benzo(b+k)fluoranthene mg/L 0.002 Org-012 <0.002 [NT] [NT] [NR] [NR]
inTCLP subset
Benzo(a)pyrenein TCLP mg/L 0.001 Org-012 <0.001 [NT] [NT] LCS-W1 83%
subset
Indeno(1,2,3-c,d)pyrene mg/L 0.001 Org-012 <0.001 [NT] [NT] [NR] [NR]
-TCLP subset
Dibenzo(a,h)anthracene mg/L 0.001 Org-012 <0.001 [NT] [NT] [NR] [NR]
inTCLP subset
Benzo(g,h,i)perylenein mg/L 0.001 Org-012 <0.001 [NT] [NT] [NR] [NR]
TCLP subset
Surrogate p-Terphenyl- % Org-012 96 [NT] [NT] LCS-wW1 111%
dis
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Client Reference:

AS130309C Dickson Rd

QUALITYCONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
Miscellaneous Inorganics BasellDuplicate ll%RPD
Date prepared - 15/08/2 [NT] [NT] LCS-W1 15/08/2012
012
Date analysed - 15/08/2 [NT] [NT] LCS-W1 15/08/2012
012
Fluoride, FinTCLP mg/L 0.1 Inorg-026 <0.1 [NT] [NT] LCS-W1 90%
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Client Reference: AS130309C Dickson Rd

Report Comments:

Asbestos ID was analysed by Approved ldentifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NA: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents,

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples.
Duplicate: This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be one where the analyte concentration is easily measurable.

Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix
spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist.
LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix (such as a blank
sand or water) fortified with analytes representative of the analyte class. It is simply a check sample.

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds
which are similar to the analyte of interest, however are not expected to be found in real samples.

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency
to meet or exceed NEPM requirements. All samples are tested in batched of 20. The duplicate sample RPD and matrix
spike recoveries for the batch were within the laboratory acceptance criteria.

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.
Matrix Spikes and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics and 10-140% for SVOC and
speciated phenols is acceptable.
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
enquiries@envirolabservices.com.au
www.envirolabservices.com.au

CERTIFICATE OF ANALYSIS 78151

Client:
Environ

PO Box 560
North Sydney
NSW 2060

Attention: Kirsty Greenfield, Steve Cadman

Sample log in details:

Your Reference: AS130309C, Dickson Rd
No. of samples: 7 waters
Date samples received / completed instructions received 30/08/12 [ 30/08/12

Analysis Details:

Please refer to the following pages for results, methodology summary and quality control data.

Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:

Date results requested by: / Issue Date: 6/09/12 /[ 6/09/12

Date of Preliminary Report: Not Issued

NATA accreditation number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:

Nancy Zhang Rhian Morgan 7 NickSarlamis
Chemist Reporting Supervisor Inorganics Supervisor
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Client Reference: AS130309C, Dickson Rd

PAHSs in Water
Our Reference: UNITS 78151-1 78151-2 78151-3 78151-4 78151-5
Your Reference | —meemmeeee- DR1 DR2 DR3 QCo01 UPSTREAM
DateSampled | =eeeeeeeeees 28/08/2012 28/08/2012 28/08/2012 28/08/2012 29/08/2012
Type of sample Water Water Water Water Water
Date extracted - 04/09/2012 04/09/2012 04/09/2012 04/09/2012 04/09/2012
Date analysed - 05/09/2012 05/09/2012 05/09/2012 05/09/2012 05/09/2012
Naphthalene po/L <1 <1 <1 <1 <1
Acenaphthylene pg/L <1 <1 <1 <1 <1
Acenaphthene po/L <1 <1 <1 <1 <1
Fluorene pg/L <1 <1 <1 <1 <1
Phenanthrene po/L <1 <1 <1 <1 <1
Anthracene pg/L <1 <1 <1 <1 <1
Fluoranthene po/L <1 <1 <1 <1 <1
Pyrene pg/L <1 <1 <1 <1 <1
Benzo(a)anthracene po/L <1 <1 <1 <1 <1
Chrysene pg/L <1 <1 <1 <1 <1
Benzo(b+k)fluoranthene po/L <2 <2 <2 <2 <2
Benzo(a)pyrene pg/L <1 <1 <1 <1 <1
Indeno(1,2,3-c,d)pyrene pg/L <1 <1 <1 <1 <1
Dibenzo(a,h)anthracene pg/L <1 <1 <1 <1 <1
Benzo(g,h,i)perylene pg/L <1 <1 <1 <1 <1
Surrogate p-Terphenyl-dis % 80 79 69 83 91

PAHSs in Water

Our Reference: UNITS 78151-6 78151-7
Your Reference [ ---meeeeeeee- MIDSTREAM DOWNSTREA
M
DateSampled | ceeeeeeeeeee 29/08/2012 29/08/2012
Type of sample Water Water
Date extracted - 04/09/2012 04/09/2012
Date analysed - 05/09/2012 05/09/2012
Naphthalene pg/L <1 <1
Acenaphthylene pg/L <1 <1
Acenaphthene pg/L <1 <1
Fluorene pg/L <1 <1
Phenanthrene pg/L <1 <1
Anthracene pg/L <1 <1
Fluoranthene pg/L <1 <1
Pyrene pg/L <1 <1
Benzo(a)anthracene pg/L <1 <1
Chrysene pg/L <1 <1
Benzo(b+k)fluoranthene pg/L <2 <2
Benzo(a)pyrene pg/L <1 <1
Indeno(1,2,3-c,d)pyrene pg/L <1 <1l
Dibenzo(a,h)anthracene pg/L <1 <1
Benzo(g,h,i)perylene pg/L <1 <1
Surrogate p-Terphenyl-dis % 84 90
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Client Reference:

AS130309C, Dickson Rd

SVOC's in water

Our Reference: UNITS 78151-1 78151-2 78151-3 78151-4 78151-5
Your Reference | —meemmeeeee- DR1 DR2 DR3 QCo01 UPSTREAM
DateSampled | ----meeeeee- 28/08/2012 28/08/2012 28/08/2012 28/08/2012 29/08/2012
Type of sample Water Water Water Water Water
Date extracted - 04/09/2012 04/09/2012 04/09/2012 04/09/2012 04/09/2012
Date analysed - 05/09/2012 05/09/2012 05/09/2012 05/09/2012 05/09/2012
Phenol po/L <10 <10 <10 <10 <10
Bis (2-chloroethyl) ether pg/L <10 <10 <10 <10 <10
2-Chlorophenol po/L <10 <10 <10 <10 <10
1,3-Dichlorobenzene pg/L <10 <10 <10 <10 <10
1,4-Dichlorobenzene po/L <10 <10 <10 <10 <10
2-Methylphenol pg/L <10 <10 <10 <10 <10
1,2-Dichlorobenzene po/L <10 <10 <10 <10 <10
bis-(2-Chloroisopropyl) ether pg/L <10 <10 <10 <10 <10
3/4-Methylphenol po/L <20 <20 <20 <20 <20
N-nitrosodi-n-propylamine pg/L <10 <10 <10 <10 <10
Hexachloroethane po/L <10 <10 <10 <10 <10
Nitrobenzene pg/L <10 <10 <10 <10 <10
Isophorone po/L <10 <10 <10 <10 <10
2,4-Dimethylphenol pg/L <10 <10 <10 <10 <10
2-Nitrophenol po/L <10 <10 <10 <10 <10
bis (2-Chloroethoxy) methane pg/L <10 <10 <10 <10 <10
2,4-Dichlorophenol po/L <10 <10 <10 <10 <10
1,2,4-Trichlorobenzene pg/L <10 <10 <10 <10 <10
Naphthalene po/L <10 <10 <10 <10 <10
4-Chloroaniline pg/L <10 <10 <10 <10 <10
Hexachlorobutadiene po/L <10 <10 <10 <10 <10
2-Methylnaphthalene pg/L <10 <10 <10 <10 <10
Hexachlorocyclopentadiene po/L <10 <10 <10 <10 <10
2,4,6-Trichlorophenol pg/L <10 <10 <10 <10 <10
2,4,5-Trichlorophenol po/L <10 <10 <10 <10 <10
2-Chloronaphthalene pg/L <10 <10 <10 <10 <10
2-Nitroaniline po/L <10 <10 <10 <10 <10
Dimethyl phthalate pg/L <10 <10 <10 <10 <10
2,6-Dinitrotoluene po/L <10 <10 <10 <10 <10
Acenaphthylene pg/L <10 <10 <10 <10 <10
3-Nitroaniline po/L <10 <10 <10 <10 <10
Acenaphthene pg/L <10 <10 <10 <10 <10
2,4-Dinitrophenol po/L <100 <100 <100 <100 <100
4-Nitrophenol Ho/L <100 <100 <100 <100 <100
Dibenzofuran po/L <10 <10 <10 <10 <10
Diethylphthalate pg/L <10 <10 <10 <10 <10
4-Chlorophenylphenylether po/L <10 <10 <10 <10 <10
4-Nitroaniline pg/L <10 <10 <10 <10 <10
Fluorene po/L <10 <10 <10 <10 <10
2-methyl-4,6-dinitrophenol pg/L <100 <100 <100 <100 <100
Azobenzene po/L <10 <10 <10 <10 <10
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Client Reference:

AS130309C, Dickson Rd

SVOC's in water

Our Reference: UNITS 78151-1 78151-2 78151-3 78151-4 78151-5
Your Reference | —meemmeeeee- DR1 DR2 DR3 QCo01 UPSTREAM
DateSampled | ----meeeeee- 28/08/2012 28/08/2012 28/08/2012 28/08/2012 29/08/2012
Type of sample Water Water Water Water Water
4-Bromophenylphenylether po/L <10 <10 <10 <10 <10
Hexachlorobenzene pg/L <10 <10 <10 <10 <10
Pentachlorophenol po/L <100 <100 <100 <100 <100
Phenanthrene pg/L <10 <10 <10 <10 <10
Anthracene po/L <10 <10 <10 <10 <10
Carbazole pg/L <10 <10 <10 <10 <10
Di-n-butylphthalate po/L <10 <10 <10 <10 <10
Fluoranthene pg/L <10 <10 <10 <10 <10
Pyrene po/L <10 <10 <10 <10 <10
Butylbenzylphthalate pg/L <10 <10 <10 <10 <10
Bis(2-ethylhexyl) phthalate po/L <10 <10 <10 <10 <10
Benzo(a)anthracene pg/L <10 <10 <10 <10 <10
Chrysene po/L <10 <10 <10 <10 <10
Di-n-octylphthalate pg/L <10 <10 <10 <10 <10
Benzo(b)fluoranthene po/L <10 <10 <10 <10 <10
Benzo(k)fluoranthene pg/L <10 <10 <10 <10 <10
Benzo(a)pyrene po/L <10 <10 <10 <10 <10
Indeno(1,2,3-c,d)pyrene pg/L <10 <10 <10 <10 <10
Dibenzo(a,h)anthracene po/L <10 <10 <10 <10 <10
Benzo(g,h,i)perylene pg/L <10 <10 <10 <10 <10
Ethylmethanesulfonate po/L <10 <10 <10 <10 <10
Aniline pg/L <10 <10 <10 <10 <10
Pentachloroethane po/L <10 <10 <10 <10 <10
Benzyl alcohol pg/L <10 <10 <10 <10 <10
Acetophenone po/L <10 <10 <10 <10 <10
N-nitrosomorpholine pg/L <10 <10 <10 <10 <10
N-nitrosopiperidine po/L <10 <10 <10 <10 <10
2,6-Dichlorophenol pg/L <10 <10 <10 <10 <10
Hexachloropropene-1 po/L <10 <10 <10 <10 <10
N-nitroso-n-butylamine pg/L <10 <10 <10 <10 <10
Safrole po/L <10 <10 <10 <10 <10
1,2,4,5-Tetrachlorobenzene pg/L <10 <10 <10 <10 <10
Trans-iso-safrole po/L <10 <10 <10 <10 <10
1,3-Dinitrobenzene pg/L <10 <10 <10 <10 <10
Pentachlorobenzene po/L <10 <10 <10 <10 <10
1-Naphthylamine pg/L <10 <10 <10 <10 <10
2,3,4,6-Tetrachlorophenol po/L <10 <10 <10 <10 <10
2-Naphthylamine pg/L <10 <10 <10 <10 <10
5-Nitro-o-toluidine po/L <10 <10 <10 <10 <10
Diphenylamine pg/L <10 <10 <10 <10 <10
Phenacetin po/L <10 <10 <10 <10 <10
Pentachloronitrobenzene pg/L <10 <10 <10 <10 <10
Dinoseb po/L <10 <10 <10 <10 <10
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Client Reference:

AS130309C, Dickson Rd

SVOC's in water
Our Reference: UNITS 78151-1 78151-2 78151-3 78151-4 78151-5
Your Reference | —meemmeeeee- DR1 DR2 DR3 QCo01 UPSTREAM
DateSampled | ----meeeeee- 28/08/2012 28/08/2012 28/08/2012 28/08/2012 29/08/2012
Type of sample Water Water Water Water Water
Methapyrilene po/L <10 <10 <10 <10 <10
p-Dimethylaminoazobenzene pg/L <10 <10 <10 <10 <10
2-Acetylaminofluorene po/L <10 <10 <10 <10 <10
7,12-Dimethylbenz(a)anthracene pg/L <10 <10 <10 <10 <10
3-Methylcholanthrene po/L <10 <10 <10 <10 <10
a-BHC pg/L <10 <10 <10 <10 <10
b-BHC po/L <10 <10 <10 <10 <10
g-BHC pg/L <10 <10 <10 <10 <10
d-BHC po/L <10 <10 <10 <10 <10
Heptachlor pg/L <10 <10 <10 <10 <10
Aldrin po/L <10 <10 <10 <10 <10
Heptachlor Epoxide pg/L <10 <10 <10 <10 <10
g-Chlordane po/L <10 <10 <10 <10 <10
a-Chlordane pg/L <10 <10 <10 <10 <10
Endosulfan| po/L <10 <10 <10 <10 <10
p,p'-DDE pg/L <10 <10 <10 <10 <10
Dieldrin po/L <10 <10 <10 <10 <10
Endrin pg/L <10 <10 <10 <10 <10
p,p-DDD po/L <10 <10 <10 <10 <10
Endosulfanll pg/L <10 <10 <10 <10 <10
Endrin Aldehyde po/L <10 <10 <10 <10 <10
p,p-DDT pg/L <10 <10 <10 <10 <10
Endosulfan Sulphate po/L <10 <10 <10 <10 <10
Surrogate 2-fluorophenol % 64 61 47 64 67
Surrogate Phenol-ds % 48 43 31 42 46
Surrogate Nitrobenzene-ds % 91 91 77 87 104
Surrogate 2-fluorobiphenyl % 72 74 64 73 94
Surrogate 2,4,6-Tribromophenol % 128 140 108 137 129
Surrogate p-Terphenyl-dis % 90 96 78 91 117
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Client Reference:

AS130309C, Dickson Rd

SVOC's in water
Our Reference: UNITS 78151-6 78151-7
Your Reference [ ---meeeeeeee- MIDSTREAM DOWNSTREA
M
DateSampled | ----meemeee- 29/08/2012 29/08/2012
Type of sample Water Water
Date extracted - 04/09/2012 04/09/2012
Date analysed - 05/09/2012 05/09/2012
Phenol pg/L <10 <10
Bis (2-chloroethyl) ether pg/L <10 <10
2-Chlorophenol pg/L <10 <10
1,3-Dichlorobenzene pg/L <10 <10
1,4-Dichlorobenzene pg/L <10 <10
2-Methylphenol pg/L <10 <10
1,2-Dichlorobenzene pg/L <10 <10
bis-(2-Chloroisopropyl) ether pg/L <10 <10
3/4-Methylphenol pg/L <20 <20
N-nitrosodi-n-propylamine pg/L <10 <10
Hexachloroethane pg/L <10 <10
Nitrobenzene pg/L <10 <10
Isophorone pg/L <10 <10
2,4-Dimethylphenol pg/L <10 <10
2-Nitrophenol pg/L <10 <10
bis (2-Chloroethoxy) methane pg/L <10 <10
2,4-Dichlorophenol pg/L <10 <10
1,2,4-Trichlorobenzene pg/L <10 <10
Naphthalene pg/L <10 <10
4-Chloroaniline pg/L <10 <10
Hexachlorobutadiene pg/L <10 <10
2-Methylnaphthalene pg/L <10 <10
Hexachlorocyclopentadiene pg/L <10 <10
2,4,6-Trichlorophenol pg/L <10 <10
2,4,5-Trichlorophenol pg/L <10 <10
2-Chloronaphthalene pg/L <10 <10
2-Nitroaniline pg/L <10 <10
Dimethyl phthalate pg/L <10 <10
2,6-Dinitrotoluene pg/L <10 <10
Acenaphthylene pg/L <10 <10
3-Nitroaniline pg/L <10 <10
Acenaphthene pg/L <10 <10
2,4-Dinitrophenol pg/L <100 <100
4-Nitrophenol pg/L <100 <100
Dibenzofuran pg/L <10 <10
Diethylphthalate pg/L <10 <10
4-Chlorophenylphenylether pg/L <10 <10
4-Nitroaniline pg/L <10 <10
Fluorene pg/L <10 <10
2-methyl-4,6-dinitrophenol pg/L <100 <100
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Client Reference:

AS130309C, Dickson Rd

SVOC's in water
Our Reference: UNITS 78151-6 78151-7
Your Reference [ ---meeeeeeee- MIDSTREAM DOWNSTREA
M
DateSampled | ----meemeee- 29/08/2012 29/08/2012
Type of sample Water Water
Azobenzene pg/L <10 <10
4-Bromophenylphenylether pg/L <10 <10
Hexachlorobenzene pg/L <10 <10
Pentachlorophenol pg/L <100 <100
Phenanthrene pg/L <10 <10
Anthracene pg/L <10 <10
Carbazole pg/L <10 <10
Di-n-butylphthalate pg/L <10 <10
Fluoranthene pg/L <10 <10
Pyrene pg/L <10 <10
Butylbenzylphthalate pg/L <10 <10
Bis(2-ethylhexyl) phthalate pg/L <10 <10
Benzo(a)anthracene pg/L <10 <10
Chrysene pg/L <10 <10
Di-n-octylphthalate pg/L <10 <10
Benzo(b)fluoranthene pg/L <10 <10
Benzo(k)fluoranthene pg/L <10 <10
Benzo(a)pyrene pg/L <10 <10
Indeno(1,2,3-c,d)pyrene pg/L <10 <10
Dibenzo(a,h)anthracene pg/L <10 <10
Benzo(g,h,i)perylene pg/L <10 <10
Ethylmethanesulfonate pg/L <10 <10
Aniline pg/L <10 <10
Pentachloroethane pg/L <10 <10
Benzyl alcohol pg/L <10 <10
Acetophenone pg/L <10 <10
N-nitrosomorpholine pg/L <10 <10
N-nitrosopiperidine pg/L <10 <10
2,6-Dichlorophenol pg/L <10 <10
Hexachloropropene-1 pg/L <10 <10
N-nitroso-n-butylamine pg/L <10 <10
Safrole pg/L <10 <10
1,2,4,5-Tetrachlorobenzene pg/L <10 <10
Trans-iso-safrole pg/L <10 <10
1,3-Dinitrobenzene pg/L <10 <10
Pentachlorobenzene pg/L <10 <10
1-Naphthylamine pg/L <10 <10
2,3,4,6-Tetrachlorophenol pg/L <10 <10
2-Naphthylamine pg/L <10 <10
5-Nitro-o-toluidine pg/L <10 <10
Diphenylamine pg/L <10 <10
Phenacetin pg/L <10 <10
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Client Reference:

AS130309C, Dickson Rd

SVOC's in water

Our Reference: UNITS 78151-6 78151-7
Your Reference [ ---meeeeeeee- MIDSTREAM DOWNSTREA
M
DateSampled | ----meemeee- 29/08/2012 29/08/2012
Type of sample Water Water
Pentachloronitrobenzene pg/L <10 <10
Dinoseb pg/L <10 <10
Methapyrilene pg/L <10 <10
p-Dimethylaminoazobenzene pg/L <10 <10
2-Acetylaminofluorene pg/L <10 <10
7,12-Dimethylbenz(a)anthracene pg/L <10 <10
3-Methylcholanthrene pg/L <10 <10
a-BHC pg/L <10 <10
b-BHC pg/L <10 <10
g-BHC pg/L <10 <10
d-BHC pg/L <10 <10
Heptachlor pg/L <10 <10
Aldrin pg/L <10 <10
Heptachlor Epoxide pg/L <10 <10
g-Chlordane pg/L <10 <10
a-Chlordane pg/L <10 <10
Endosulfan| pg/L <10 <10
p,p'-DDE pg/L <10 <10
Dieldrin pg/L <10 <10
Endrin pg/L <10 <10
p,p-DDD pg/L <10 <10
Endosulfanll pg/L <10 <10
Endrin Aldehyde pg/L <10 <10
p,p-DDT pg/L <10 <10
Endosulfan Sulphate pg/L <10 <10
Surrogate 2-fluorophenol % 62 77
Surrogate Phenol-ds % 47 48
Surrogate Nitrobenzene-ds % 93 104
Surrogate 2-fluorobiphenyl % 7 87
Surrogate 2,4,6-Tribromophenol % 130 130
Surrogate p-Terphenyl-dus % 89 102

Envirolab Reference: 78151
Revision No: R 00
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Client Reference:

AS130309C, Dickson Rd

HM in water - dissolved

Our Reference: UNITS 78151-1 78151-2 78151-3 78151-4
Your Reference | —meemmeeeee- DR1 DR2 DR3 QCo1
DateSampled | ----meeeeee- 28/08/2012 28/08/2012 28/08/2012 28/08/2012
Type of sample Water Water Water Water
Date prepared - 31/08/2012 31/08/2012 31/08/2012 31/08/2012
Date analysed - 03/09/2012 03/09/2012 03/09/2012 03/09/2012
Arsenic-Dissolved po/L 1 <1 1 <1
Cadmium-Dissolved pg/L 0.6 <0.1 <0.1 <0.1
Chromium-Dissolved po/L <1 <1 <1 <1
Copper-Dissolved pg/L <1 <1 5 <1
Lead-Dissolved po/L <1 <1 <1 <1
Mercury-Dissolved pg/L <0.050 <0.050 <0.050 <0.050
Nickel-Dissolved po/L 120 9 20 9
Zinc-Dissolved pg/L 170 57 18 44
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Client Reference:

AS130309C, Dickson Rd

Miscellaneous Inorganics
Our Reference: UNITS 78151-1 78151-2 78151-3 78151-4 78151-5
Your Reference | —meemmeeeee- DR1 DR2 DR3 QCo01 UPSTREAM
DateSampled | ----meeeeee- 28/08/2012 28/08/2012 28/08/2012 28/08/2012 29/08/2012
Type of sample Water Water Water Water Water
Date prepared - 30/08/2012 30/08/2012 30/08/2012 30/08/2012 30/08/2012
Date analysed - 30/08/2012 30/08/2012 30/08/2012 30/08/2012 30/08/2012
pH pH Units 5.1 6.0 6.5 6.0 6.2
Electrical Conductivity uS/cm 2,000 1,900 3,400 1,900 230
Total Cyanide mg/L <0.004 <0.004 0.061 <0.004 <0.004
Fluoride, F mg/L 0.18 0.14 10 0.15 2.4
Miscellaneous Inorganics
Our Reference: UNITS 78151-6 78151-7
Your Reference [ ---meemeeeee- MIDSTREAM DOWNSTREA
M
DateSampled | ---mmeeeeee- 29/08/2012 29/08/2012
Type of sample Water Water
Date prepared - 30/08/2012 30/08/2012
Date analysed - 30/08/2012 30/08/2012
pH pH Units 6.5 6.6
Electrical Conductivity pS/cm 260 240
Total Cyanide mg/L <0.004 <0.004
Fluoride, F mg/L 3.6 2.7

Envirolab Reference:
Revision No:
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Client Reference:

AS130309C, Dickson Rd

HM in water - total

Our Reference: UNITS 78151-5 78151-6 78151-7
Your Reference [ ---meeeeeeee- UPSTREAM MIDSTREAM DOWNSTREA
M
DateSampled | ----meemeee- 29/08/2012 29/08/2012 29/08/2012
Type of sample Water Water Water
Date prepared - 31/08/2012 31/08/2012 31/08/2012
Date analysed - 03/09/2012 03/09/2012 03/09/2012
Arsenic-Total pg/L 3 12 15
Cadmium-Total pg/L <0.1 0.3 0.6
Chromium-Total pg/L 2 5 4
Copper-Total pg/L 3 10 20
Lead-Total pg/L 4 9 10
Mercury-Total pg/L <0.05 0.4 0.2
Nickel-Total pg/L 19 38 67
Zinc-Total pg/L 74 160 210

Envirolab Reference:
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Client Reference:

AS130309C, Dickson Rd

lonBalance
Our Reference: UNITS 78151-1 78151-2 78151-3
Your Reference [ ---meeeeeeee- DR1 DR2 DR3
DateSampled | ----meeeeee- 28/08/2012 28/08/2012 28/08/2012
Type of sample Water Water Water
Date prepared - 30/08/2012 30/08/2012 30/08/2012
Date analysed - 30/08/2012 30/08/2012 30/08/2012
Calcium - Dissolved mg/L 5.6 14 24
Potassium - Dissolved mg/L 7.5 5.3 4.9
Sodium - Dissolved mg/L 310 320 710
Magnesium - Dissolved mg/L 34 15 36
Hydroxide Alkalinity (OH") as mg/L <5 <5 <5
CaCOs3
Bicarbonate Alkalinity as CaCO3 mg/L 8 56 530
Carbonate Alkalinity as CaCO3 mg/L <5 <5 <5
Total Alkalinity as CaCOs mg/L 8 56 530
Sulphate, SO4 mg/L 120 210 650
Chloride, Cl mg/L 530 400 330
lonic Balance % -2.5 -2.3 2.2

Envirolab Reference: 78151

Revision No: R 00
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Client Reference: AS130309C, Dickson Rd

Method ID

Methodology Summary

Org-012 subset

Org-012

Metals-022 ICP-MS

Metals-021 CV-
AAS

Inorg-001

Inorg-002

Inorg-013

Inorg-026

Metals-020 ICP-
AES

Inorg-006

Inorg-081

Inorg-041

Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by
GC-MS.

Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by
GC-MS.

Determination of various metals by ICP-MS.

Determination of Mercury by Cold Vapour AAS.

pH - Measured using pH meter and electrode in accordance with APHA 22nd ED, 4500-H+.

Conductivity and Salinity - measured using a conductivity cell and dedicated meter, in accordance with APHA
22nd ED 2510 and Rayment & Lyons.

Cyanide - total determined colourimetrically after distillation, based on APHA 22nd ED, 4500-CN_C,E. Free
cyanide determined colourimetrically after filtration and confirmed by diffusion.

Fluoride determined by ion selective electrode (ISE) in accordance with APHA 22nd ED, 4500-F-C.

Determination of various metals by ICP-AES.

Alkalinity - determined titrimetrically in accordance with APHA 22nd ED, 2320-B.

Anions - a range of Anions are determined by lon Chromatography, in accordance with APHA 22nd ED, 4110
-B.

Gravimetric determination of the total solids content of water using APHA 22nd ED 2540B.

Envirolab Reference:
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Client Reference:

AS130309C, Dickson Rd

QUALITYCONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
PAHSs in Water BasellDuplicate ll%RPD
Date extracted - 04/09/2 [NT] [NT] LCS-W1 04/09/2012
012
Date analysed - 05/09/2 [NT] [NT] LCS-W1 05/09/2012
012
Naphthalene ug/L 1 Org-012 <1 [NT] [NT] LCS-W1 101%
subset
Acenaphthylene pg/L 1 Org-012 <1 [NT] [NT] [NR] [NR]
subset
Acenaphthene ug/L 1 Org-012 <1 [NT] [NT] [NR] [NR]
subset
Fluorene ug/L 1 Org-012 <1 [NT] [NT] LCS-W1 94%
subset
Phenanthrene pg/L 1 Org-012 <1 [NT] [NT] LCS-w1 87%
subset
Anthracene ug/L 1 Org-012 <1 [NT] [NT] [NR] [NR]
subset
Fluoranthene pg/L 1 Org-012 <1 [NT] [NT] LCS-W1 86%
subset
Pyrene ug/L 1 Org-012 <1 [NT] [NT] LCS-W1 98%
subset
Benzo(a)anthracene ug/L 1 Org-012 <1 [NT] [NT] [NR] [NR]
subset
Chrysene pg/L 1 Org-012 <1 [NT] [NT] LCS-wW1 90%
subset
Benzo(b+k)fluoranthene ug/L 2 Org-012 << [NT] [NT] [NR] [NR]
subset
Benzo(a)pyrene ug/L 1 Org-012 <1 [NT] [NT] LCS-W1 93%
subset
Indeno(1,2,3-c,d)pyrene pg/L 1 Org-012 <1 [NT] [NT] [NR] [NR]
subset
Dibenzo(a,h)anthracene ug/L 1 Org-012 <1 [NT] [NT] [NR] INR]
subset
Benzo(g,h,i)perylene pg/L 1 Org-012 <1 [NT] [NT] [NR] [NR]
subset
Surrogate p-Terphenyl- % Org-012 84 [NT] [NT] LCS-wW1 105%
di4 subset
Envirolab Reference: 78151 Page 14 of 21
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Client Reference:

AS130309C, Dickson Rd

QUALITYCONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
SVOC's in water BasellDuplicate ll%RPD
Date extracted - 04/09/2 [NT] [NT] LCS-w1 04/09/2012
012
Date analysed - 05/09/2 [NT] [NT] LCS-W1 05/09/2012
012
Phenol Hg/L 10 Org-012 <10 [NT] [NT] LCS-W1 43%
Bis (2-chloroethyl) ether pg/L 10 Org-012 <10 INT] [NT] [NR] [NR]
2-Chlorophenol ug/L 10 Org-012 <10 [NT] [NT] LCS-W1 97%
1,3-Dichlorobenzene pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
1,4-Dichlorobenzene ug/L 10 Org-012 <10 [NT] [NT] LCS-W1 103%
2-Methylphenol pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
1,2-Dichlorobenzene ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
bis-(2-Chloroisopropyl) pg/L 10 Org-012 <10 INT] [NT] [NR] [NR]
ether
3/4-Methylphenol ug/L 20 Org-012 <20 [NT] [NT] [NR] [NR]
N-nitrosodi-n- pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
propylamine
Hexachloroethane ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Nitrobenzene pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Isophorone ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
2,4-Dimethylphenol pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
2-Nitrophenol ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
bis (2-Chloroethoxy) pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
methane
2,4-Dichlorophenol ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
1,2,4-Trichlorobenzene ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Naphthalene ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
4-Chloroaniline ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Hexachlorobutadiene ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
2-Methylnaphthalene ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Hexachlorocyclopentadi ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
ene
2,4,6-Trichlorophenol ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
2,4,5-Trichlorophenol pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
2-Chloronaphthalene ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
2-Nitroaniline pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Dimethyl phthalate ug/L 10 Org-012 <10 [NT] [NT] LCS-W1 111%
2,6-Dinitrotoluene pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Acenaphthylene ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
3-Nitroaniline pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Acenaphthene ug/L 10 Org-012 <10 [NT] [NT] LCS-W1 105%
2,4-Dinitrophenol pg/L 100 Org-012 <100 [NT] [NT] [NR] [NR]
4-Nitrophenol ug/L 100 Org-012 <100 [NT] [NT] LCS-W1 53%
Dibenzofuran pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Diethylphthalate ug/L 10 Org-012 <10 [NT] [NT] LCS-W1 104%
4- ug/L 10 Org-012 <10 [NT] INT] [NR] INR]
Chlorophenylphenylether
4-Nitroaniline ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Envirolab Reference: 78151 Page 15 of 21
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Client Reference:

AS130309C, Dickson Rd

QUALITYCONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
SVOC's in water BasellDuplicate ll%RPD
Fluorene pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
2-methyl-4,6- Hg/L 100 Org-012 <100 [NT] [NT] NR] [NR]
dinitrophenol
Azobenzene ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
4- pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Bromophenylphenylether
Hexachlorobenzene ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Pentachlorophenol pg/L 100 Org-012 <100 [NT] [NT] [NR] [NR]
Phenanthrene ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Anthracene pg/L 10 Org-012 <10 INT] [NT] [NR] [NR]
Carbazole ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Di-n-butylphthalate pg/L 10 Org-012 <10 INT] [NT] [NR] [NR]
Fluoranthene ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Pyrene pg/L 10 Org-012 <10 INT] [NT] LCS-w1 100%
Butylbenzylphthalate ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Bis(2-ethylhexyl) pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
phthalate
Benzo(a)anthracene ug/L 10 Org-012 <10 [NT] [NT] [NR] INR]
Chrysene pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Di-n-octylphthalate ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Benzo(b)fluoranthene pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Benzo(k)fluoranthene ug/L 10 Org-012 <10 [NT] [NT] [NR] INR]
Benzo(a)pyrene pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Indeno(1,2,3-c,d)pyrene ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Dibenzo(a,h)anthracene pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Benzo(g,h,i)perylene ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Ethylmethanesulfonate pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Aniline ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Pentachloroethane pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Benzyl alcohol ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Acetophenone pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
N-nitrosomorpholine ug/L 10 Org-012 <10 [NT] [NT] [NR] INR]
N-nitrosopiperidine pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
2,6-Dichlorophenol ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Hexachloropropene-1 pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
N-nitroso-n-butylamine ug/L 10 Org-012 <10 [NT] [NT] [NR] INR]
Safrole pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
1,2,4,5- ug/L 10 Org-012 <10 INT] [NT] INR] INR]
Tetrachlorobenzene
Trans-iso-safrole pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
1,3-Dinitrobenzene ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Pentachlorobenzene pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
1-Naphthylamine ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
2,3,4,6- g/L 10 Org-012 <10 [NT] [NT] INR] INR]
Tetrachlorophenol
2-Naphthylamine ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
5-Nitro-o-toluidine ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Envirolab Reference: 78151 Page 16 of 21
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Client Reference: AS130309C, Dickson Rd

QUALITYCONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
SVOC's in water BasellDuplicate ll%RPD
Diphenylamine pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Phenacetin ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Pentachloronitrobenzene pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Dinoseb ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Methapyrilene pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
p- ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Dimethylaminoazobenze
ne
2-Acetylaminofluorene ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
7,12-Dimethylbenz(a) pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
anthracene
3-Methylcholanthrene ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
a-BHC pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
b-BHC Hg/L 10 Org-012 <10 [NT] [NT] NR] [NR]
g-BHC pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
d-BHC Hg/L 10 Org-012 <10 [NT] [NT] NR] [NR]
Heptachlor pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Aldrin Hg/L 10 Org-012 <10 [NT] [NT] LCS-W1 89%
Heptachlor Epoxide pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
g-Chlordane ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
a-Chlordane pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Endosulfan| ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
p,p-DDE ug/L 10 Org-012 <10 NT] [NT] NR] INR]
Dieldrin ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Endrin ug/L 10 Org-012 <10 [NT] [NT] LCS-wW1 80%
p,p-DDD Hg/L 10 Org-012 <10 [NT] [NT] NR] [NR]
Endosulfanll pg/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Endrin Aldehyde ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
p,p-DDT ug/L 10 Org-012 <10 NT] [NT] NR] INR]
Endosulfan Sulphate ug/L 10 Org-012 <10 [NT] [NT] [NR] [NR]
Surrogate 2-fluorophenol % Org-012 63 [NT] [NT] LCS-W1 66%
Surrogate Phenol-de % Org-012 43 [NT] [NT] LCS-W1 50%
Surrogate % Org-012 99 [NT] [NT] LCS-W1 102%
Nitrobenzene-ds
Surrogate 2- % Org-012 93 [NT] [NT] LCS-W1 106%
fluorobiphenyl
Surrogate 2,4,6- % Org-012 81 [NT] [NT] LCS-W1 117%
Tribromophenol
Surrogate p-Terphenyl- % Org-012 91 [NT] [NT] LCS-w1 104%
di4
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Client Reference:

AS130309C, Dickson Rd

QUALITYCONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
HM in water - dissolved BasellDuplicate ll%RPD
Date prepared - 31/08/2 [NT] [NT] LCS-W1 31/08/2012
012
Date analysed - 03/09/2 [NT] [NT] LCS-W1 03/09/2012
012
Arsenic-Dissolved ug/L 1 Metals-022 <1 [NT] [NT] LCS-W1 107%
ICP-MS
Cadmium-Dissolved pg/L 0.1 Metals-022 <0.1 [NT] [NT] LCS-wW1 109%
ICP-MS
Chromium-Dissolved ug/L 1 Metals-022 <1 [NT] [NT] LCS-W1 105%
ICP-MS
Copper-Dissolved ug/L 1 Metals-022 <1 [NT] [NT] LCS-W1 108%
ICP-MS
Lead-Dissolved pg/L 1 Metals-022 <1 INT] [NT] LCS-wW1 104%
ICP-MS
Mercury-Dissolved ug/L 0.05 Metals-021 <0.050 [NT] [NT] LCS-W1 100%
CV-AAS
Nickel-Dissolved pg/L 1 Metals-022 <1 [NT] [NT] LCS-W1 108%
ICP-MS
Zinc-Dissolved ug/L 1 Metals-022 <1 [NT] [NT] LCS-W1 108%
ICP-MS
QUALITYCONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
S Recovery
Miscellaneous Inorganics BasellDuplicate ll%RPD
Date prepared - [NT] 78151-1 30/08/2012| 30/08/2012 LCS-w1 30/08/2012
Date analysed - [NT] 78151-1 30/08/2012| 30/08/2012 LCS-w1 30/08/2012
pH pH Units Inorg-001 [NT] 78151-1 5.1 [N/T] LCS-w1 101%
Electrical Conductivity uS/em 1 Inorg-002 <1 78151-1 2000|| [N/T] LCS-w1 104%
Total Cyanide mg/L 0.004 Inorg-013 <0.004 78151-1 <0.004||<0.004 LCS-W1 106%
Fluoride, F mg/L 0.1 Inorg-026 <0.1 78151-1 0.18]|0.18||RPD:0 LCS-w1 91%
QUALITYCONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
S Recovery
HM in water - total BasellDuplicate ll%RPD
Date prepared - 31/08/2 78151-5 31/08/2012|31/08/2012 LCs-w1 31/08/2012
012
Date analysed - 03/09/2 78151-5 03/09/2012|03/09/2012 LCS-w1 03/09/2012
012
Arsenic-Total ug/L 1 Metals-022 <1 78151-5 3||3||RPD:0 LCS-W1 104%
ICP-MS
Cadmium-Total pg/L 0.1 Metals-022 <0.1 78151-5 <0.1]|<0.1 LCS-w1 107%
ICP-MS
Chromium-Total ug/L 1 Metals-022 <1 78151-5 2||2||RPD:0O LCS-W1 101%
ICP-MS
Copper-Total ug/L 1 Metals-022 <1 78151-5 3||3||RPD:0 LCS-W1 98%
ICP-MS
Lead-Total ug/L 1 Metals-022 <1 78151-5 4||4||RPD:0 LCS-W1 106%
ICP-MS
Mercury-Total pg/L 0.05 Metals-021 <0.05 78151-5 <0.05]| [N/T] LCS-w1 104%
CV-AAS
Nickel-Total pg/L 1 Metals-022 <1 78151-5 19(|19||RPD:0 LCS-w1 98%
ICP-MS
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Client Reference:

AS130309C, Dickson Rd

QUALITYCONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
HM in water - total BasellDuplicate ll%RPD
Zinc-Total pg/L 1 Metals-022 <1 78151-5 74|195||RPD: 25 LCS-W1 103%
ICP-MS
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
lonBalance BasellDuplicate ll%RPD
Date prepared - [NT] 78151-1 30/08/2012| 30/08/2012 LCS-w1 30/08/2012
Date analysed - [NT] 78151-1 30/08/2012| 30/08/2012 LCs-w1 30/08/2012
Calcium - Dissolved mg/L 0.5 Metals-020 <0.5 78151-1 5.6 [N/T] LCS-W1 97%
ICP-AES
Potassium - Dissolved mg/L 0.5 Metals-020 <0.5 78151-1 7.5]] [N/T] LCS-W1 102%
ICP-AES
Sodium - Dissolved mg/L 0.5 Metals-020 <0.5 78151-1 310]| [N/T] LCS-w1 105%
ICP-AES
Magnesium - Dissolved mg/L 0.5 Metals-020 <0.5 78151-1 34| [N/T] LCS-W1 93%
ICP-AES
Hydroxide Alkalinity mg/L 5 Inorg-006 <5 78151-1 <5]| [N/T] [NR] [NR]
(OH) as CaCOs3
Bicarbonate Alkalinity as mg/L 5 Inorg-006 <5 78151-1 8[| [N/T] [NR] [NR]
CaCOs
Carbonate Alkalinity as mg/L 5 Inorg-006 <5 78151-1 <5]|] [N/T] [NR] [NR]
CaCO3
Total Alkalinity as mg/L 5 Inorg-006 <5 78151-1 8| [N/T] LCS-W1 105%
CaCOs3
Sulphate, SO4 mg/L 1 Inorg-081 <1 78151-1 120||120||RPD: 0 LCS-w1 103%
Chloride, Cl mg/L 1 Inorg-081 <1 78151-1 530]|520||RPD: 2 LCS-W1 95%
lonic Balance % Inorg-041 [NT] 78151-1 -2.5|| [N/T] [NR] [NR]
QUALITYCONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
Miscellaneous Inorganics Base + Duplicate + %RPD
Date prepared - [NT] [NT] 78151-2 30/08/2012
Date analysed - [NT] [NT] 78151-2 30/08/2012
pH pH Units [NT] [NT] [NR] [NR]
Electrical Conductivity pS/cm [NT] [NT] [NR] [NR]
Total Cyanide mg/L [NT] [NT] 78151-2 102%
Fluoride, F mg/L [NT] [NT] 78151-2 91%
QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
HM in water - total Base + Duplicate + %RPD
Date prepared - NT] [NT] 78151-6 31/08/2012
Date analysed - [NT] [NT] 78151-6 03/09/2012
Arsenic-Total ug/L [NT] [NT] 78151-6 110%
Cadmium-Total pg/L [NT] [NT] 78151-6 104%
Chromium-Total ug/L [NT] [NT] 78151-6 98%
Copper-Total ug/L [NT] [NT] 78151-6 90%
Lead-Total ug/L [NT] [NT] 78151-6 96%
Mercury-Total pg/L [NT] [NT] [NR] [NR]
Nickel-Total pg/L NT] [NT] 78151-6 88%
Zinc-Total ug/L [NT] [NT] 78151-6 #
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AS130309C, Dickson Rd

QUALITYCONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
lonBalance Base + Duplicate + %RPD
Date prepared - [NT] [NT] 78151-2 30/08/2012
Date analysed - [NT] [NT] 78151-2 30/08/2012
Calcium - Dissolved mg/L [NT] [NT] [NR] [NR]
Potassium - Dissolved mg/L [NT] [NT] [NR] [NR]
Sodium - Dissolved mg/L [NT] [NT] [NR] [NR]
Magnesium - Dissolved mg/L [NT] [NT] [NR] [NR]
Hydroxide Alkalinity (OH") mg/L INT] INT] INR] INR]
asCaCOs
Bicarbonate Alkalinity as mg/L [NT] [NT] [NR] [NR]
CaCOs3
Carbonate Alkalinity as mg/L [NT] [NT] [NR] [NR]
CaCOs3
Total Alkalinity as CaCOs mg/L [NT] [NT] INR] [NR]
Sulphate, SO4 mg/L INT] [NT] 78151-2 115%
Chloride, CI mg/L INT] [NT] 78151-2 76%
lonic Balance % [NT] [NT] [NR] [NR]

Envirolab Reference:

Revision No:

78151
R 00
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Client Reference: AS130309C, Dickson Rd

Report Comments:

Trace Elements:# Percent recovery is not possible to report due to the high concentration
of the element/s in the sample/s. However an acceptable recovery was

obtained for the LCS.

Asbestos ID was analysed by Approved ldentifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NA: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents,

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples.
Duplicate: This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be one where the analyte concentration is easily measurable.

Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix
spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist.
LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix (such as a blank
sand or water) fortified with analytes representative of the analyte class. It is simply a check sample.

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds
which are similar to the analyte of interest, however are not expected to be found in real samples.

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency
to meet or exceed NEPM requirements. All samples are tested in batched of 20. The duplicate sample RPD and matrix
spike recoveries for the batch were within the laboratory acceptance criteria.

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.
Matrix Spikes and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics and 10-140% for SVOC and
speciated phenols is acceptable.
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ALS)Group

Environmental Division

CERTIFICATE OF ANALYSIS

Work Order : ES1 21 8770 Page :10f3
Client : ENVIRON AUSTRALIA PTY LTD Laboratory : Environmental Division Sydney
Contact : KIRSTY GREENFIELD Contact : Client Services
Address : PO BOX 564 Address : 277-289 Woodpark Road Smithfield NSW Australia 2164
MAITLAND NSW, AUSTRALIA 2320
E-mail : kgreenfield@environcorp.com.au E-mail : sydney@alsglobal.com
Telephone . +61 02 49344354 Telephone . +61-2-8784 8555
Facsimile : +61 02 49344359 Facsimile : +61-2-8784 8500
Project : AS130309C DICKSON ROAD QC Level : NEPM 1999 Schedule B(3) and ALS QCS3 requirement
Order number p—
C-O-C number pp— Date Samples Received : 01-AUG-2012
Sampler Pp— Issue Date : 08-AUG-2012
Site D om—
No. of samples received -1
Quote number - SY/285/10 No. of samples analysed -1

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for
release.

This Certificate of Analysis contains the following information:
® General Comments
® Analytical Results

NATA Accredited Laboratory 825 Signatories

This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been
NATA Accredited for compliance with carried out in compliance with procedures specified in 21 CFR Part 11.
— - ISO/IEC 17025. Signatories Position Accreditation Category

: Celine Conceicao Senior Spectroscopist Sydney Inorganics

Dianne Blane Laboratory Supervisor Newcastle
Xg%;é;f}’ﬁ#}fﬁ Sarah Millington Senior Inorganic Chemist Sydney Inorganics
277-289 Woodpark Road Smithfield NSW Australia 2164 +61-2-8784 8555 | Facsimile +61-2-8784 8500

Environmental Division Sydne 84 009 936 029 Part of the ALS Group A Campbell Brothers Limited Compan
www.alsglobal.com

AIGHT sOouwuTIiIoOnNs
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Work Order - ES1218770
Client - ENVIRON AUSTRALIA PTY LTD o
Project - AS130309C DICKSON ROAD ALS

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes.
Key : CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting
A = This result is computed from individual analyte detections at or above the level of reporting

® EGO005T: Poor precision was obtained for Zinc on sample ES1218733#1 due to sample heterogeneity. Results have been confirmed by re-extraction and reanalysis.
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Work Order - ES1218770

Client - ENVIRON AUSTRALIA PTY LTD
Project - AS130309C DICKSON ROAD
Analytical Results

Sub-Matrix: SOIL

Client sample ID

Client sampling date / time

DUPB1

26-JUL-2012 15:00

Compound
EA055: Moisture Content

Moisture Content (dried @ 103°C)
EGO005T: Total Metals by ICP-AES

CAS Number

ES1218770-001

EKO040T: Fluoride Total

Fluoride

7439-97-6

16984-48-8

40

Aluminium 7429-90-5 50 mg/kg 5040
Arsenic 7440-38-2 5 mg/kg <5
Cadmium 7440-43-9 1 mg/kg <1 —— —
Chromium 7440-47-3 2 mg/kg 4 — —
Copper 7440-50-8 5 mg/kg 7
Lead 7439-92-1 5 mg/kg 7
Nickel 7440-02-0 2 mg/kg 6
Zinc 7440-66-6 5 mg/kg 33




ALS)Group

Environmental Division

QUALITY CONTROL REPORT

Work Order :ES1218770 Page :10of5
Client : ENVIRON AUSTRALIA PTY LTD Laboratory : Environmental Division Sydney
Contact : KIRSTY GREENFIELD Contact : Client Services
Address - PO BOX 564 Address : 277-289 Woodpark Road Smithfield NSW Australia 2164
MAITLAND NSW, AUSTRALIA 2320
E-mail : kgreenfield@environcorp.com.au E-mail : sydney@alsglobal.com
Telephone : +61 02 49344354 Telephone : +61-2-8784 8555
Facsimile : +61 02 49344359 Facsimile : +61-2-8784 8500
Project : AS130309C DICKSON ROAD QC Level : NEPM 1999 Schedule B(3) and ALS QCS3 requirement
Site pap—
C-O-C number [— Date Samples Received : 01-AUG-2012
Sampler pp— Issue Date : 08-AUG-2012
Order number p—
No. of samples received 1
Quote number - 8Y/285/10 No. of samples analysed -1

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for
release.
This Quality Control Report contains the following information:

® |aboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

® Method Blank (MB) and Laboratory Control Spike (LCS) Report; Recovery and Acceptance Limits

® Matrix Spike (MS) Report; Recovery and Acceptance Limits

: NATA Accredited Laboratory 825 Signatories

This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been
NATA Accredited for compliance with carried out in compliance with procedures specified in 21 CFR Part 11.
- il ISO/IEC 17025. Signatories Position Accreditation Category

\ g Celine Conceicao Senior Spectroscopist Sydney Inorganics

Dianne Blane Laboratory Supervisor Newcastle
WORLD RECOGNISED - . . . .
ACCREDITATION Sarah Millington Senior Inorganic Chemist Sydney Inorganics
277-289 Woodpark Road Smithfield NSW Australia 2164 +61-2-8784 8555 | Facsimile +61-2-8784 8500
Environmental Division Sydney 84 009 936 029 Part of the ALS Group A Campbell Brothers Limited Company

www.alsglobal.com

AIGHT sOouwuTIiIoOnNs
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Work Order - ES1218770
Client - ENVIRON AUSTRALIA PTY LTD
Project - AS130309C DICKSON ROAD ALS

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.
Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Key : Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot
CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
RPD = Relative Percentage Difference
# = Indicates failed QC
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Work Order - ES1218770
Client - ENVIRON AUSTRALIA PTY LTD
Project - AS130309C DICKSON ROAD ALS

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges
for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI-EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10times LOR:-
No Limit; Result between 10 and 20 times LOR:- 0% - 50%; Result > 20 times LOR:- 0% - 20%.

Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID ‘ Method: Compound. CAS Number ‘ Unit ‘ Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EA055: Moisture Content (QC Lot: 2432951) ‘
ES1218749-003 Anonymous EA055-103: Moisture Content (dried @ 103°C) 1.0 % 81.4 81.9 0.6 0% - 20%
ES1218826-012 Anonymous EA055-103: Moisture Content (dried @ 103°C) - 1.0 % 14.0 13.2 5.6 0% - 50%
EGO005T: Total Metals by ICP-AES (QC Lot: 2434573) h
ES1218353-004 Anonymous EGO005T: Cadmium 7440-43-9 1 mg/kg <1 <1 0.0 No Limit
EGO005T: Chromium 7440-47-3 2 mg/kg 8 8 0.0 No Limit
EGO005T: Nickel 7440-02-0 2 mg/kg 6 6 0.0 No Limit
EGO05T: Arsenic 7440-38-2 5 mg/kg <5 <5 0.0 No Limit
EGO005T: Copper 7440-50-8 5 mg/kg 6 8 16.2 No Limit
EGO005T: Lead 7439-92-1 5 mg/kg 14 15 9.4 No Limit
EGOO05T: Zinc 7440-66-6 5 mg/kg 12 16 25.4 No Limit
EGO005T: Aluminium 7429-90-5 50 mg/kg 7280 7480 26 0% - 20%
ES1218733-001 Anonymous EGO005T: Cadmium 7440-43-9 1 mg/kg <1 <1 0.0 No Limit
EGO005T: Chromium 7440-47-3 2 mg/kg 14 11 25.6 No Limit
EGO005T: Nickel 7440-02-0 2 mg/kg 10 8 27.3 No Limit
EGO05T: Arsenic 7440-38-2 5 mg/kg 371 370 0.0 0% - 20%
EGO005T: Copper 7440-50-8 5 mg/kg 38 14 93.4 No Limit
EGO005T: Lead 7439-92-1 5 mg/kg 39 15 89.4 No Limit
EGO005T: Zinc 7440-66-6 5 mg/kg 139 104 #28.3 0% - 20%
EGO05T: Aluminium 7429-90-5 50 mg/kg 2700 2320 15.1 0% - 20%
ES1218353-004 Anonymous EGO35T: Mercury 7439-97-6 0.1 mg/kg 0.1 0.2 0.0 No Limit
ES1218733-001 Anonymous EGO35T: Mercury 7439-97-6 0.1 mg/kg 0.2 0.1 0.0 No Limit
EK026G: Total Cyanide By Discrete Analyser (QC Lot: 2431293) u
ES1218326-001 Anonymous EK026G: Total Cyanide 57-12-5 1 mg/kg <1 <1 0.0 No Limit
ES1218746-008 Anonymous EK026G: Total Cyanide 57-12-5 1 mg/kg <1 <1 0.0 No Limit

EKO040T: Fluoride Total (QC Lot: 2440049)
ES1218770-001

EKO040T: Fluoride 16984-48-8 mg/kg 640 660 29 0% - 50%
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Work Order - ES1218770
Client - ENVIRON AUSTRALIA PTY LTD
Project - AS130309C DICKSON ROAD ALS

Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC
parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Sample (LCS) refers to a certified reference material, or a known interference free matrix spiked with target
analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: SOIL Method Blank (MB) Laboratory Control Spike (LCS) Report
Report Spike Spike Recovery (%) Recovery Limits (%)

Method: Compound CAS Number Unit Result Concentration LCS Low High
EGO005T: Total Metals by ICP-AES (QCLot: 2434573)

EGO005T: Aluminium 7429-90-5 50 mg/kg <50 6134 mg/kg 87.2 - —
EGO0O05T: Arsenic 7440-38-2 5 mg/kg <5 21.7 mg/kg 96.0 - j—
EGO005T: Cadmium 7440-43-9 1 mg/kg <1 4.64 mg/kg 90.8 - —-
EGO005T: Chromium 7440-47-3 2 mg/kg <2 43.9 mg/kg 87.7 — —
EGO005T: Copper 7440-50-8 5 mg/kg <5 32.0 mg/kg 90.3 - —
EGO005T: Lead 7439-92-1 5 mg/kg <5 40.0 mg/kg 92.3 - —
EGO005T: Nickel 7440-02-0 2 mg/kg <2 55.0 mg/kg 89.5 — —
EGO005T: Zinc 7440-66-6 5 mg/kg <5 60.8 mg/kg 94.8 —- —

EGO035T: Total Recoverable Mercury by FIMS (QCLot: 2434574)

EGO35T: Mercury 7439-97-6 : ) | 2.57 mglkg ‘ 85.5 ‘ ‘ —

EK026G: Total Cyanide By Discrete Analyser (QCLot: 2431293)

EK026G: Total Cyanide | 25 mg/kg \ 98.4 \ 70 \ 130
EKO040T: Fluoride Total (QCLot: 2440049) ]

40 \ mglkg \ <40 | 950 mg/kg \ 84.6 \ 69 \ 107

EKO040T: Fluoride 16984-48-8

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on
analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: SOIL Matrix Spike (MS) Report
Spike Spike Recovery (%) Recovery Limits (%)
Laboratory sample ID Client sample ID CAS Number Concentration MS Low High
EGO005T: Total Metals by ICP-AES (QCLot: 2434573)
ES1218353-004 Anonymous EGOO5T: Arsenic 7440-38-2 50 mglkg 99.7 70 130
EGO005T: Cadmium 7440-43-9 50 mg/kg 98.4 70 130
EGO005T: Chromium 7440-47-3 50 mg/kg 101 70 130
EGO005T: Copper 7440-50-8 250 mg/kg 103 70 130
EGO005T: Lead 7439-92-1 250 mg/kg 99.8 70 130
EGO005T: Nickel 7440-02-0 50 mg/kg 102 70 130
EGO005T: Zinc 7440-66-6 250 mg/kg 99.0 70 130

EGO035T: Total Recoverable Mercury by FIMS (QCLot: 2434574)

ES1218353-004 Anonymous EGO035T: Mercury 7439-97-6 5 mg/kg 71.9 70 130
EKO026G: Total Cyanide By Discrete Analyser (QCLot: 2431293) '
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Work Order - ES1218770

Client - ENVIRON AUSTRALIA PTY LTD
Project - AS130309C DICKSON ROAD

ALS

Sub-Matrix: SOIL

Matrix Spike (MS) Report

Laboratory sample ID Client sample ID

Method: Compound

EK026G: Total Cyanide By Discrete Analyser (QCLot: 2431293) - continued

ES1218326-001

EKO040T: Fluoride Total (QCLot: 2440049)
ES1218770-001 ‘ DUPB1

‘Anonymous

|EK040T: Fluoride

EKO026G: Total Cyanide 57-12-5

Spike Spike Recovery (%) Recovery Limits (%)
CAS Number Concentration MSs Low High
25 mg/kg \ 96.0 \ 70 . 130
16984-48-8 400 mg/kg 108 70 130

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report

The quality control term Matrix Spike (MS) and Matrix Spike Duplicate (MSD) refers to intralaboratory split samples spiked with a representative set of target analytes. The purpose of these QC parameters are to
monitor potential matrix effects on analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: SOIL

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report

'DUPB1

Spike Spike Recovery (%) Recovery Limits (%) RPDs (%)

Laboratory sample ID Client sample ID Method: Compound CAS Number | Concentration MS ‘ MSD Low ‘ High Value ‘ Control Limit

EK026G: Total Cyanide By Discrete Analyser (QCLot: 2431293)

ES1218326-001 ' Anonymous |EK026G: Total Cyanide 57-12-5| 25 mglkg 96.0 \ 70 | 130 | -

EGO005T: Total Metals by ICP-AES (QCLot: 2434573) 3

ES1218353-004 Anonymous EGO005T: Arsenic 7440-38-2 50 mg/kg 99.7 - 70 130 -—-- -
EGO005T: Cadmium 7440-43-9 50 mg/kg 98.4 - 70 130 - ——
EGO005T: Chromium 7440-47-3 50 mg/kg 101 - 70 130 - —-
EGO05T: Copper 7440-50-8 | 250 mglkg 103 70 130
EGO05T: Lead 7439-92-1| 250 mg/kg 99.8 - 70 130 - -
EGOO05T: Nickel 7440-02-0 50 mg/kg 102 - 70 130 — —
EGO005T: Zinc 7440-66-6 | 250 mg/kg 99.0 - 70 130 - —

EGO035T: Total Recoverable Mercury by FIMS (QCLot: 2434574)

ES1218353-004 | Anonymous |EGO35T: Mercury 7439-97-6| 5mgkg | 71.9 \ .70 | 130 e

EKO040T: Fluoride Total (QCLot: 2440049)

ES1218770-001 |EK040T: Fluoride 16984-48-8| 400 mglkg | 108 \ 70| 130 — | -
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Environmental Division

INTERPRETIVE QUALITY CONTROL REPORT

Work Order :ES1218770 Page “10of5
Client :ENVIRON AUSTRALIA PTY LTD Laboratory : Environmental Division Sydney
Contact :KIRSTY GREENFIELD Contact : Client Services
Address :PO BOX 564 Address 1 277-289 Woodpark Road Smithfield NSW Australia 2164
MAITLAND NSW, AUSTRALIA 2320
E-mail . kgreenfield@environcorp.com.au E-mail : sydney@alsglobal.com
Telephone :+61 02 49344354 Telephone 1 +61-2-8784 8555
Facsimile 1+61 02 49344359 Facsimile 1 +61-2-8784 8500
Project :AS130309C DICKSON ROAD QC Level :NEPM 1999 Schedule B(3) and ALS QCS3 requirement
Site [—
C-O-C number F— Date Samples Received 1 01-AUG-2012
Sampler j— Issue Date 1 08-AUG-2012
Order number f—
No. of samples received 1
Quote number :8Y/285/10 No. of samples analysed 1

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release.

This Interpretive Quality Control Report contains the following information:
® Analysis Holding Time Compliance
® Quality Control Parameter Frequency Compliance
® Brief Method Summaries
® Summary of Outliers

277-289 Woodpark Road Smithfield NSW Australia 2164 +61-2-8784 8555 Facsimile +61-2-8784 8500
Environmental Division Sydney 84 009 936 029 Part of the ALS Group A Campbell Brothers Limited Company

www.alsglobal.com
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Analysis Holding Time Compliance

The following report summarises extraction / preparation and analysis times and compares with recommended holding times. Dates reported represent first date of extraction or analysis and precludes subsequent
dilutions and reruns. Information is also provided re the sample container (preservative) from which the analysis aliquot was taken. Elapsed period to analysis represents number of days from sampling where no
extraction / digestion is involved or period from extraction / digestion where this is present. For composite samples, sampling date is assumed to be that of the oldest sample contributing to the composite. Sample date
for laboratory produced leachates is assumed as the completion date of the leaching process. Outliers for holding time are based on USEPA SW 846, APHA, AS and NEPM (1999). A listing of breaches is provided in the

Summary of Outliers.

Holding times for leachate methods (excluding elutriates) vary according to the analytes being determined on the resulting solution. For non -volatile analytes, the holding time compliance assessment compares the leach
date with the shortest analyte holding time for the equivalent soil method. These soil holding times are: Organics (14 days); Mercury (28 days) & other metals (180 days). A recorded breach therefore does not guarantee

a breach for all non-volatile parameters.

Matrix: SOIL Evaluation: ¥ = Holding time breach ; v" = Within holding time.

Sample Date Extraction / Preparation Analysis

Method
Container / Client Sample ID(s)

Date extracted Due for extraction Evaluation Date analysed Due for analysis ‘ Evaluation

EA055: Moisture Content

Soil Glass Jar - Unpreserved (EA055-103)
DUPB1 26-JUL-2012 - - 03-AUG-2012 09-AUG-2012 v
EGO005T: Total Metals by ICP-AES
Soil Glass Jar - Unpreserved (EG005T)
DUPB1 26-JUL-2012 03-AUG-2012 22-JAN-2013 Ve 06-AUG-2012 22-JAN-2013 v
EGO035T: Total Recoverable Mercury by FIMS 4
oil Glass Jar - Unpreserved (EG035T)
DUPB1 26-JUL-2012 03-AUG-2012 23-AUG-2012 Ve 06-AUG-2012 23-AUG-2012 v
EKO026G: Total Cyanide By Discrete Analyser :
Soil Glass Jar - Unpreserved (EK026G)
DUPB1 26-JUL-2012 02-AUG-2012 02-AUG-2012 V4 03-AUG-2012 16-AUG-2012 v
EKO040T: Fluoride Total "
26-JUL-2012 02-AUG-2012 02-AUG-2012 Ve 08-AUG-2012 02-AUG-2012 F'S
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(where) processed. Actual rate should be greater than or equal to the
expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: SOIL Evaluation: * = Quality Control frequency not within specification ; v* = Quality Control frequency within specification.
Quality Control Sample Type Count Rate (%) Quality Control Specification

Analytical Methods QC | Reqular Actual | Expected | Evaluation

Laboratory Duplicates (DUP) k

Moisture Content EA055-103 2 16 12.5 10.0 v NEPM 1999 Schedule B(3) and ALS QCS3 requirement
Total Cyanide By Discrete Analyser EK026G 2 15 13.3 10.0 v NEPM 1999 Schedule B(3) and ALS QCS3 requirement
Total Fluoride EK040T 1 7 14.3 10.0 v NEPM 1999 Schedule B(3) and ALS QCS3 requirement
Total Mercury by FIMS EGO035T 2 16 12.5 10.0 v NEPM 1999 Schedule B(3) and ALS QCS3 requirement
Total Metals by ICP-AES EGO005T 2 20 10.0 10.0 v NEPM 1999 Schedule B(3) and ALS QCS3 requirement
Laboratory Control Samples (LCS)

Total Cyanide By Discrete Analyser EK026G 1 15 6.7 5.0 v NEPM 1999 Schedule B(3) and ALS QCS3 requirement
Total Fluoride EKO040T 1 7 14.3 5.0 v NEPM 1999 Schedule B(3) and ALS QCS3 requirement
Total Mercury by FIMS EGO035T 1 16 6.3 5.0 v NEPM 1999 Schedule B(3) and ALS QCS3 requirement
Total Metals by ICP-AES EGO005T 1 20 5.0 5.0 v NEPM 1999 Schedule B(3) and ALS QCS3 requirement
Method Blanks (MB)

Total Cyanide By Discrete Analyser EK026G 1 15 6.7 5.0 v NEPM 1999 Schedule B(3) and ALS QCS3 requirement
Total Fluoride EK040T 1 7 14.3 5.0 v NEPM 1999 Schedule B(3) and ALS QCS3 requirement
Total Mercury by FIMS EGO035T 1 16 6.3 5.0 v NEPM 1999 Schedule B(3) and ALS QCS3 requirement
Total Metals by ICP-AES EGO005T 1 20 5.0 5.0 v NEPM 1999 Schedule B(3) and ALS QCS3 requirement
Matrix Spikes (MS)

Total Cyanide By Discrete Analyser EK026G 1 15 6.7 5.0 v ALS QCS3 requirement

Total Fluoride EK040T 1 7 14.3 5.0 v ALS QCS3 requirement

Total Mercury by FIMS EGO035T 1 16 6.3 5.0 v ALS QCS3 requirement

Total Metals by ICP-AES EGO005T 1 20 5.0 5.0 v ALS QCS3 requirement
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Brief Method Summaries

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the
Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods
Moisture Content

Total Metals by ICP-AES

Total Mercury by FIMS

Total Cyanide By Discrete Analyser

Total Fluoride

Preparation Methods

NaOH leach for TCN in Soils

Total Fluoride

Hot Block Digest for metals in soils
sediments and sludges

[V Cliglele]
EA055-103

EGO005T

EGO035T

EK026G

EKO040T

Method
EK026PR
EK040T-PR
EN69

Matrix

SOIL

SOIL

SOIL

SOIL

SOIL

Matrix

SOIL
SOIL
SOIL

Method Descriptions

A gravimetric procedure based on weight loss over a 12 hour drying period at 103-105 degrees C. This method is
compliant with NEPM (2010 Draft) Schedule B(3) Section 7.1 and Table 1 (14 day holding time).

(APHA 21st ed., 3120; USEPA SW 846 - 6010) (ICPAES) Metals are determined following an appropriate acid
digestion of the soil. The ICPAES technique ionises samples in a plasma, emitting a characteristic spectrum
based on metals present. Intensities at selected wavelengths are compared against those of matrix matched
standards. This method is compliant with NEPM (1999) Schedule B(3)

AS 3550, APHA 21st ed., 3112 Hg - B (Flow-injection (SnCI2)(Cold Vapour generation) AAS) FIM-AAS is an
automated flameless atomic absorption technique. Mercury in solids are determined following an appropriate acid
digestion. lonic mercury is reduced online to atomic mercury vapour by SnCI2 which is then purged into a heated
quartz cell. Quantification is by comparing absorbance against a calibration curve. This method is compliant with
NEPM (1999) Schedule B(3)

APHA 21st 4500 CN - C & N. Caustic leach extracts of the sample are distilled with sulfuric acid, converting all CN
species to HCN. The distillates are analyzed for CN by Discrete Analyser. This method is compliant with NEPM
(1999) Schedule B(3) (Method 403)

(In-house) Total fluoride is determined by ion specific electrode (ISE) in a solution obtained after a Sodium
Carbonate / Potassium Carbonate fusion dissolution.

Method Descriptions

APHA 21st ed., 4500 CN- C & N. Samples are extracted by end-over-end tumbling with NaOH.

(In-house) Samples are fused with Sodium Carbonate / Potassium Carbonate flux.

USEPA 200.2 Mod. Hot Block Acid Digestion 1.0g of sample is heated with Nitric and Hydrochloric acids, then
cooled. Peroxide is added and samples heated and cooled again before being filtered and bulked to volume for
analysis. Digest is appropriate for determination of selected metals in sludge, sediments, and soils. This method is
compliant with NEPM (1999) Schedule B(3) (Method 202)
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Summary of Outliers

Outliers : Quality Control Samples

The following report highlights outliers flagged in the Quality Control (QC) Report. Surrogate recovery limits are static and based on USEPA SW846 or ALS-QWI/EN/38 (in the absence of specific USEPA limits). This
report displays QC Oultliers (breaches) only.

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

Matrix: SOIL
Compound Group Name Laboratory Sample ID | Client Sample ID Analyte CAS Numbeﬂ Data ‘ Limits ‘ Comment |
Duplicate (DUP) RPDs ] |
| EGOO5T: Total Metals by ICP-AES 'ES1218733-001 ' Anonymous Zinc 7440-66-6 283% | 0-20%  RPD exceeds LOR based limits |
® For all matrices, no Method Blank value outliers occur.
® For all matrices, no Laboratory Control outliers occur.
® For all matrices, no Matrix Spike outliers occur.
Regular Sample Surrogates
® For all regular sample matrices, no surrogate recovery outliers occur.
Outliers : Analysis Holding Time Compliance
This report displays Holding Time breaches only. Only the respective Extraction / Preparation and/or Analysis component is/are displayed.
Matrix: SOIL
Method Extraction / Preparation Analysis
Container / Client Sample ID(s) Date extracted Due for extraction Days Date analysed Due for analysis Days
overdue overdue
EKO040T: Fluoride Total
Pulp Bag
DUPB1 08-AUG-2012 02-AUG-2012 6

Outliers : Frequency of Quality Control Samples
The following report highlights breaches in the Frequency of Quality Control Samples.

® No Quality Control Sample Frequency Outliers exist.
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