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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
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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 1 +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-0O-C number [— Date Samples Received :01-AUG-2012
Sampler pp— 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
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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 V4 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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