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Important Notice

This report is confidential and is provided solely for the purposes of undertaking a Detailed Site Investigation with
regards to contamination for the Armidale Former Naval Cadets Barracks Site in general accordance with relevant
NSW EPA guidelines and legislation This report is provided pursuant to a Consultancy Agreement between SMEC
Australia Pty Limited (“SMEC”) and Transport for New South Wales (“TfNSW”), under which SMEC undertook to
perform a specific and limited task for TEINSW. This report is strictly limited to the matters stated in it and subject to
the various assumptions, qualifications and limitations in it and does not apply by implication to other matters. SMEC
makes no representation that the scope, assumptions, qualifications and exclusions set out in this report will be
suitable or sufficient for other purposes nor that the content of the report covers all matters which you may regard as
material for your purposes.

This report must be read as a whole. The executive summary is not a substitute for this. Any subsequent report must
be read in conjunction with this report.

The report supersedes all previous draft or interim reports, whether written or presented orally, before the date of
this report. This report has not and will not be updated for events or transactions occurring after the date of the
report or any other matters which might have a material effect on its contents, or which come to light after the date
of the report. SMEC is not obliged to inform you of any such event, transaction or matter nor to update the report for
anything that occurs, or of which SMEC becomes aware, after the date of this report.

Unless expressly agreed otherwise in writing, SMEC does not accept a duty of care or any other legal responsibility
whatsoever in relation to this report, or any related enquiries, advice or other work, nor does SMEC make any
representation in connection with this report, to any person other than TINSW. Any other person who receives a draft
or a copy of this report (or any part of it) or discusses it (or any part of it) or any related matter with SMEC, does so on
the basis that he or she acknowledges and accepts that he or she may not rely on this report nor on any related
information or advice given by SMEC for any purpose whatsoever.
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Executive Summary

Executive Summary

SMEC Australia Pty Ltd (SMEC) was engaged by Transport for NSW (TfNSW) to carry out a Detailed Site Investigation
(DSI) for 230 Brown Street, Armidale NSW 2350 (Site) formerly Armidale Naval Cadets Barracks. The site is currently
vacant, with the building to be developed into a crisis shelter and community gardens.

The objectives of the investigation were to:

e  Assess the potential for contamination to be present at the Site from past or present activities.

e  Assess if contamination at the Site potentially poses a risk to human health or the environment.

e  Provide recommendations on the need for further investigations and/or management based on the findings.

e  Assess whether contamination characteristics and concentrations trigger the requirement for reporting under
the Guidelines on the Duty to Report Contamination under the CLM Act (NSW EPA 2015).

Based on the desktop review and Site observations, a preliminary conceptual site model was developed, and two
potential areas of environmental concern were identified including:

e  AEIL: Fill of unknown origin or quality.

e  AEI2: Areas near former/existing building structures from weathering and/or ineffective demolition of hazardous
building materials.

The DSl included a sampling plan comprising:
e  Excavation of 8 test pits to a maximum depth of 1.0 metres below ground level (mbgl)

e  All soil samples will be collected in duplicate and screened for volatile contaminants using a photoionisation
detector (PID)

e  Submission of 17 soil samples to a National Association of Testing Authorities (NATA) accredited laboratory for
analysis.

During the investigation, fill was encountered in one test pit to 0.3m from soil surface overlying natural residual
(typically clayey) soils. Anthropogenic materials were encountered within the fill.

Based on the findings of this assessment, the following is concluded:

e  Exceedances of human health and ecological criteria were not reported SMEC does not consider there to be a
risk to human or ecological receptors at the site.

e  SMEC does not consider the Sites trigger a Duty to Report to the EPA under Section 60 of the Contaminated Land
Management Act 1997.

Based on the findings of this detailed site investigation, the following is recommended:

e  AConstruction Environmental Management Plan should be prepared for future development works including an
Unexpected Finds Protocol.

e  AHazardous Materials Survey should be prepared, if not readily available, for works involving the onsite
structure, in accordance with relevant Work, Health and Safety requirements, and include inspection of ground
surface directly adjacent to the vandalised structures.
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Introduction

Introduction

1.1 General

SMEC Australia Pty Ltd (SMEC) was engaged by Transport for NSW (TfNSW) to carry out a Detailed Site Investigation
(DSI) for a portion of land located at 230 Brown Street, Armidale NSW 2350 (‘the Site’).

TENSW require Site investigation works to appropriately characterise contamination at the Site to assess the suitability
of this portion of the former Navy Cadets Barracks for the proposed low density residential and community garden
land use. This report presents the results of the soil sampling and testing carried out as part of the DSI undertaken at
the Site.

The locality of the Site is presented in Figure 1 and Figure 2, Appendix A.

1.2 Project Purpose and Objectives

The Purpose of the investigation was to provide TFNSW with advice on the contamination status of the Site to inform
the decision-making process with respect to the proposed future land use.

The objectives of the investigation were to:

e  Assess the potential for contamination to be present at the Site from past or present activities.

e  Assess if contamination at the Site potentially poses a risk to human health or the environment.

e  Provide recommendations on the need for further investigations and/or management based on the findings.

e  Assess whether contamination characteristics and concentrations trigger the requirement for reporting under
the Guidelines on the Duty to Report Contamination under the CLM Act (NSW EPA 2015).

1.3 Definition of Contamination

The NSW Contaminated Land Management Act 1997 defines contamination of land as “the presence in, on or under
the land of a substance at a concentration above the concentration at which the substance is normally present in, on
or under (respectively) land in the same locality, being a presence that presents a risk of harm to human health or any
other aspect of the environment”.

1.4 Scope of Works

To fulfil the project objectives stated in Section 1.2, SMEC undertook the scope of work as listed in Table 0-1 with
reference to the policy, standards and guidelines outlined in Section 1.5.

Table 0-1: Scope of Works

Project Desktop review of relevant information including a review of previous reports and data made available
Preliminaries by TANSW.

Preparation of a Safe Work Method Statement (SWMS).
Site walkover to record potential sources of contamination.
Review of a Before You Dig Australia (BYDA) search prior to the location of services.

Service Location of underground services using electromagnetic technology.

Fieldwork Undertook fieldwork on the 30 May 2023 including:
Excavation of 8 test pits to a maximum depth of 1.0 metres below ground level (mbgl)

Submission of 17 soil samples to a National Association of Testing Authorities (NATA) accredited
laboratory for analysis.

Detailed Site Investigation Client Reference No. 30018035
Armidale Former Naval Cadets Barracks Detailed Site Investigation SMEC Internal Ref. 30018035
Prepared for Transport for NSW 31 July 2023 1



Introduction

1.5

Reporting Preparation of this Detailed Site Investigation report presenting the findings of the assessment and making

conclusions and recommendations as per the objectives identified in Section 1.2.

Site Owner TINSW

Published Guidelines

This DSI was prepared with reference to the following applicable published guidelines:

Australian Standard AS4482.1-2005 Guide to the investigation and sampling of sites with potentially
contaminated soil Part 1: Non-volatile and semi-volatile compounds.

NEPC, National Environment Protection (Assessment of site contamination) Measure 1999 , as amended 2013.

NSW EPA (2015), Guidelines on the Duty to Report Contamination under the Contaminated Land Management
Act 1997

NSW EPA (2020), Contaminated land guidelines: Consultants reporting on contaminated land.
NSW EPA (2022), Contaminated land guidelines: Sampling design.
State Environmental Planning Policy (Resilience and Hazards, 2021)

ANZG (2018), Australian and New Zealand Guidelines for Fresh and Marine Water Quality, August 2018, accessed
7 February 2023, URL:

ANZECC & ARMCANZ (2000), National Water Quality Management Strategy, Australian and New Zealand
Guidelines for Fresh and Marine Water Quality, Protection of Aquatic Ecosystems.

Detailed Site Investigation Client Reference No. 30018035
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Prepared for Transport for NSW 31 July 2023 2


http://waterquality.gov.au/anz-guidelines

Desktop Review

Desktop Review

2.1 Site Location and Description

A summary of Site information is presented below in Table 0-1. The Site location and layout are provided in Figure 1
and Figure 2, Appendix A.

Table 0-1: Summary of Site information
Address 230 Brown Street, Armidale NSW 2350
Title Identifiers Lot 33 DP 883524 (Partial)

Local Government Area  Armidale Regional Council

Area Approximately 2,600 m2.

Owner TENSW

Zoning SP2 —Rail Infrastructure Facilities

Current Land Use Vacant building, former Armidale Naval Barracks.

Surrounding Land Use North: Church immediately north of Site, Armidale Train Station, other residential properties.
South: The southern portion of Watson Park, the railway corridor continues to the south-east.

East: Watson Park is immediately east of Site with Brown and Butler Street separating the park from
low-density residential properties.

West: The rail corridor travels along the eastern boundary of Site. Predominately commercial
properties with some residential properties.

2.2 Site Environmental Setting

2.2.1 Topography and Landforms

The site is located in the Armidale Regional Council Local Government Area, within cleared and developed areas. The
Armidale 1:25,000 Topographic Map indicates the site elevation is approximately 1000m (AHD). The Site slope is
directed towards the open stormwater drain that transects the site from south-west to north-west.

2.2.2 Vegetation

A biodiversity assessment has not been undertaken. It is understood that the Site is located within cleared developed
areas. The following observations were made during a Site inspection undertaken on 30 May 2023:

e  Site is mostly cleared with low lying grass covering all un-developed areas.

e  Three large trees along the north-east boundary of the site

2.2.3 Regional Geology

Reference to the Seamless Surface Geology (Minview.geoscience.nsw.gov.au) maps the Site as likely to be on the
boundary of Sandon Association (lithic meta-wacke, slate, phyllite, chert, jasper, amphibolite, metabasalt. Greywacke,
sandstone, siltstone, mudstone and paraconglomerate) and Alluvial gravel deposits (poorly sorted, weakly cemented
to unconsolidated colluvial lenses of polymictic conglomerate, interspersed with unconsolidated clay and silty sand
layers and modified by pedogenesis).

The regional geology is shown in Figure 3, Appendix A.

The Site is not mapped as being in an area known to have naturally occurring asbestos (Ref: geo.seed.nsw.gov.au).

Detailed Site Investigation Client Reference No. 30018035
Armidale Former Naval Cadets Barracks Detailed Site Investigation SMEC Internal Ref. 30018035
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Desktop Review

2.2.4 Hydrology and Hydrogeology

Rainfall is expected to infiltrate into Site soils in exposed areas, with runoff expected to flow offsite via onsite drainage
and natural gradient.

Based on observation of the Site and surrounds using aerial imagery, it is expected that surface water would discharge
to Martins Gully Macquarie River, located (at a minimum) approximately 1.0km west of the Site or Dumaresq Creek,
located (at a minimum) approximately 0.8km north-east of the Site.

A search of registered bores was carried out on 6 July 2023 (minview.geoscience.nsw.gov.au). Registered bores were
not reported within 500m of the site, with the nearest bores located approximately 600m to the north-west, as shown
in Figure 2-1 below. A summary of the nearest bores is provided in Table 0-2.

Figure 0-1: Registered bore locations (nearest bores) compared to Site location (red boundary).

Table 0-2: Registered bore summary.

Drilled

Bore ID Purpose Status Date Installed Depth S
(mAHD)
(m)

GW307290 Exploration Functional 30/11/2011 45 - -
GW307291 Exploration Functional 30/11/2011 5.0 - -
GW307292 Exploration Functional 30/11/2011 5.0 - -
GW307293 Exploration Functional 30/11/2011 5.0 - -

Detailed Site Investigation Client Reference No. 30018035
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Summary of Previous Investigations

Site History

Site history information was reviewed from previous environmental reports and available historical aerial imagery.

3.1 Historical Aerial Images Review

Historical aerial photos from 1956, 1964, 1979, 1983 and 1993 were reviewed to assess potential historic sources of
contamination within the footprint of the site. The aerial photos were sourced from the NSW Government Historical
Imagery Viewer (portal.spatial.nsw.gov.au) and are provided in Appendix B.

Relevant Site features and surrounding Site conditions observed from the photos are summarised in Table 0-1.

Table 0-1: Historical aerial photo review.

Site Description and Surrounding Area

On site: Site appears to be used for rest houses.

Aerial Photo
. Off site: Surrounding appear to be in the process of clearing to make way for the construction of
1956 (black and white . : . . . S
[B/W]) the current Armidale Train Station along the south-west boundary with the railway line in its
current location and residential properties to the north.
On site: rest houses on site have been demolished and removed. Site appears to be vacant
Aerial Photo Off site: The residential blocks surround the site to the north and east have been constructed, as
1964 (B/W) well as present day streets. The current parkland immediately east of site has been cleared. The
current industrial area west of the rail corridor is under construction.
Aerial Photo On site: The site remains vacant.
1979 (B/W) Off site: The surrounds appear similar to the previous photo.
Aerial Photo On site: The Naval Barracks have been constructed onsite, the remainder of site is vacant.
Off site: The surrounds appear similar to the previous photo, however, the building immediately
1983 (Colour) . .
north of site has been demolished.
Aerial Photo On S|.te: No appare;nt major changes to the Slt.es .from the last photo. .
1993 (Colour) Off site: Surrounding areas appear generally similar land use to the previous photo, however,

the drainage culvert to the south of site has been widened.

3.2 Summary of Site History

Based on the review of aerial imagery and previous investigations undertaken at the site, the site history is-
summarised as follows:

e Multiple rest houses existed on site and were demolished prior to 1964.

e The Naval Barracks was constructed in 1971, however, no development applications were submitted to
Armidale Regional Council.

e According to WorkCover no dangerous goods records exist for the site.

Detailed Site Investigation Client Reference No. 30018035
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Summary of Previous Investigations

Summary of Previous Investigations

SMEC was provided with available environmental documentation which covers the Site area. These are summarised
below.

4.1.1 Phase | and Il Contamination Assessment (Egis Consulting Australia
1999a)

A combined Phase | and Il Contamination Assessment was undertaken by Egis Consulting Australia (1999a) at the site.
The report including the following:

e  Review of site history, topography, geology and hydrogeology.

e  Drilling of 19 boreholes across the site to a maximum depth of 2m bgl. Three (AY7-BH1, AY7-BH2, AY7-BH3) of
which are located on the site for this assessment.

e  Collection of a sediment sample from the base of the open stormwater channel across the site.

e  Collection of water samples from upstream and downstream locations of the open stormwater channel.
e  Visual assessment for asbestos

The following findings were noted:

e  Exceedances for the adopted criteria were noted for Chromium in AY7-BH1 and AY7-BH3. Findings noted “the
potential for widespread contamination is low”.

e  Concentrations of cadmium, copper and nickel were noted above the adopted ecological criteria but below the
health criteria within the current Site area. Findings noted “given that no groundwater was encountered, the
contribution of metals to the open stormwater channel is negligible” “these levels are not considered to pose
significant ecological risk.”

e The presence of PAHs above the adopted health criteria for residential land use across the stormwater channel
within the south-east potion of site, a 95% Upper Confidence Limit (UCL) concentration of benzo(a)pyrene above
the heath criteria for residential use, findings note “this portion of the site is not suitable for residential land”

e  Findings note there is some indication of PAH impact on the sediments in the drainage channel, “this is not
considered significant provided that the south eastern portion of the site is managed to prevent erosion of PAH
contaminated soil”.

4.1.2 Additional Contamination Investigation (Egis Consulting Australia 1999b)

Egis Consulting Australia carried out an additional contamination investigation outside of the current Site area to
target the elevated PAH contamination in surface soils found during the Phase | and Il investigations. Step out surface
samples have been taken surrounding hotspot locations noted during the original investigation. The following findings
are noted:

e  95% UCL concentrations for PAH and benzo(a)pyrene have been recalculated, both levels were found to exceed
the site assessment criteria.

e  Avolume of soils with contaminant levels exceeding the site assessment criteria has been estimated at 850m?,
extending to a maximum depth of 0.3m.

e  Remediation was recommended including capping or excavation and removal.
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Sampling Plan

5.1 Data Quality Objectives

The data quality objectives (DQO) in Table 0-1 developed for this project are based on the requirements detailed in
ASC NEPM (1999). Data Quality Indicators (DQIs) are included in Appendix C.

Table 0-1: Data Quality Objectives

Step 1
State the problem

Step 2

Identify the
decisions

Step 3

Identify
information inputs

Step 4

Define the study
boundaries

Step 5

Develop the
analytical
approach (decision
rule)

Detailed Site Investigation

Armidale Former Naval Cadets Barracks Detailed Site Investigation
Prepared for Transport for NSW

The primary objectives are outlined in Section 1.2.

Investigation is required to appropriately assess potential contamination to determine the suitability
of the Site for the proposed land use. A DSl is required to assess potential contamination risks
associated with a potential change in land use or ground disturbances.

The findings of the DSI will be used to inform the decisions identified in Step 2.

The decisions to be made on the basis of the sampling are:

e Is the sampling sufficient to assess the potential for contamination to be present at the Site
from past or present activities, and whether contamination poses a risk to human health and /
or the environment

e If the site is not suitable for the proposed low density residential with community garden land
use, determine whether sufficient information is available to devise a risk-based remediation
strategy;

If sufficient information is available to devise a risk-based remediation strategy, determine
the likely extent of remediation required to facilitate development; and,

If sufficient information is not available to devise a risk-based remediation strategy, specify
the data gaps and the requirements for addressing the data gaps.

The inputs required to make the decisions listed in Step 2 are as follows:

e Site history information

o Site observations made during the intrusive investigations, including observations of fill/natural
soil depth, and contamination indicators (suspected asbestos containing material [ACM],
unusual odours, staining or buried waste materials)

e Field soil headspace screening for volatile organic compounds (VOCs) using a photo-ionisation
detector during fieldwork

e Soil concentrations of contaminants of potential concern
e Applicable NSW EPA endorsed guidelines (refer to Section 1.5).

Laterally, the study boundary is defined by the Site boundaries (i.e. the investigation boundaries), as
shown on Figure 2, Appendix A.

Vertically, the study boundary for this investigation is defined by the depth of fill materials,
encountered to a maximum depth of 1.0m bgl, or practical refusal, whichever occurs first.

The study is defined temporally by the Site condition during the period of this investigation

The decision rule for soils will be as follows:

e A data validation assessment will be carried out for all data collected with respect to quality
assurance and quality control (QA/QC) and conclude if the data collected is useable, partially
useable with some limitations, or unusable in forming conclusions to the assessment.

e Where contaminant concentrations for each sample are below the investigation levels then the
potential for contamination at that location will be assessed to be low.

e Where contaminant concentrations are reported to exceed the investigation levels, or where
potential for significant variability is noted within sample data or Site conditions (i.e. reduced
sampling density, changes to temporal conditions), additional assessment or remediation or
management may be recommended. This may include further monitoring and/or management
measures.

Client Reference No. 30018035
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31 July 2023
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The data will be used to refine the CSM and assess the need for what other data would be needed
for the Detailed Site Investigation stage.

We have assumed the following to be true in the absence of contrary evidence (i.e. the null

hypothesis):

e Contamination at the Site has the potential to pose a risk to human and/or environmental
receptors.

The possibility exists of making the following decision errors based on the data obtained during this
investigation:

Step 6

S eiify e Type 1 error — Deciding the above null hypothesis is false, when it is true

pzrformance or e Type 2 error — Deciding the above null hypothesis is true, when it is false.

acceptance criteria The consequence of making a Type 1 error is more detrimental as it can result in adverse
consequences or may include material impact to human and environmental health. The
consequence of making a Type 2 error may result in ‘over-conservatism’ and unnecessary expense
of conceptual remediation options.
The potential for decision errors will be minimised by completing a robust QA/QC program and by
completing an investigation that has an appropriate sampling and analytical density for the
purposes of the investigation.
Sampling will be carried out in accordance with the methodology in Section 0 and will optimise the

Step 7 design for obtaining data using the following measures:

Optimise the e Field investigations would be carried out by trained environmental scientist/engineer, under

design for direction of senior staff experienced contaminated land assessment.

obtaining data Site observations of visual and olfactory evidence of contamination will be made at sampling

locations.

5.2 Sample Approach

SMEC used an excavator to advance 8 test pits in a systematic and judgemental sampling pattern within accessible
areas across the Site. Based on the Site area of 2,600m? and reference to Table 2 of the NSW EPA (2022)
Contaminated Land Guidelines — Sampling design part 1 — application, 8 test pits provides detection of a hotspot of
diameter 20m, which is considered suitable based on the review of the site history. Samples were collected from
differing soil types at each location, with test pits advanced into natural at all locations.

Sampling locations are presented in Figure 2, Appendix A. Final test locations were selected based on Site specific
constraints including the presence of buried utilities and services.
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Assessment Criteria

6.1 General

Evaluation against assessment criteria is used to identify levels of contamination that may pose ecological or health
risks to potential receptors or future users of the Site.

The National Environment Protection (Assessment of Site Contamination) Measure (NEPM) was first published in 1999
and updated in 2013 by the National Environment Protection Council (NEPC) and provides national standards for a
variety of environmental issues, including the assessment of Site contamination in Schedule B (1) Guideline on
Investigation Levels for Soil and Groundwater.

The NEPM requires consideration be given to Health-based Investigation Levels (HIL), Health-based Screening Levels
(HSL), Ecological Investigation Levels (EIL), Ecological Screening Levels (ESL), Management Limits, asbestos criteria and
aesthetic issues. The following outlines the rationale for the selection of the appropriate levels for the DSI.

6.2 Soil Assessment Criteria

6.2.1 Health Investigation Levels (HILs) and Health Screening Levels (HSLs)

Health investigation levels (HIL) are scientifically based, generic assessment criteria designed to be used in the first
stage (Tier 1 or ‘screening’) of an assessment of potential risks to human health from chronic exposure to
contaminants. They are intentionally conservative and are based on a reasonable worst-case scenario for four generic
land use settings. The adopted criteria for this assessment is highlighted bold below.

e  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.

e  HIL B - residential with minimal opportunities for soil access includes dwellings with fully and permanently paved
yard space such as high-rise buildings and flats.

e HILC- public open space such as parks, playgrounds, playing fields (e.g. ovals), secondary schools and footpaths.
It does not include undeveloped public open space (such as urban bushland and reserves) which should be
subject to a site-specific assessment where appropriate.

e  HIL D-commercial/industrial such as shops, offices, factories and industrial sites.

Adopted human health site assessment criteria were sourced from NEPM (2013) Schedule B1. Given human exposure
may potentially occur through the use of community gardens, which may include growing of produce, HIL A
‘residential’ criteria have been adopted as initial assessment criteria.

Health Screening Levels (HSLs) for petroleum hydrocarbons are available from ASC NEPM (2013). These references
provide HSLs for vapour intrusion for soil at various depth ranges. Criteria relevant to the soil types encountered
during investigation works will be adopted for this assessment.

6.2.2 Ecological Screening and Investigation Levels (EILs/ESLS)

ElLs and ESLs are relevant where ecological receptors are likely to be present and exposure pathways are complete.
The following ecological soil assessment criteria will be used for the soil assessment:

e NEPM (1999) Table 1B (1) to 1B (5) Ecological investigation levels (EILs) — Urban residential and public open
space.

e NEPM (1999) Table 1B (6) Ecological screening levels (ESLs) — Urban residential and public open space.

For assessment against EILs, soil analytical results will be compared with the NEPM (2013) Generic EILs to assess
potential risks to current and future ecological receptors at the site for selected analytes (arsenic, lead and
naphthalene).
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ElLs apply principally to contaminants within the top 2m of soil at the finished surface/ground level, which
corresponds to the root zone and habitation zone of many species. In general, the toxicity of soil contaminants (both
organic and inorganic) will reduce or age over time to a lower and more stable level by binding to various soil
components and decreasing their biological availability. For the purposes of site specific EIL derivation, a contaminant
incorporated in soil for at least 2 years is considered to be ‘aged’, based on the preliminary conceptual site model, it is
considered that the use of site specific EIL criteria applying to ‘aged’ contamination is most appropriate for this Site.

6.2.3 Asbestos Criteria

The adopted Site screening level in accordance with NEPM (2013) includes no visible asbestos for surface soil. The
adopted assessment criteria for this Site will be NEPM (1999) HSL A ‘Residential A’ for areas where gravimetric
sampling is carried out:

° Bonded ACM: 0.01% w/w
° Asbestos fines and friable asbestos: 0.001%w/w

e No asbestos at the ground surface.

6.2.4 Aesthetic Criteria

Aesthetic impacts generally relate to the presence of low-concern or non-hazardous inert materials such as waste in
soil from human activities, and may include glass, metal, concrete, trivial amounts of bonded asbestos-containing-
materials, ash etc. They can also include discolouration and odours from ferric metals or natural sulphur for example.

For the purpose of this investigation, the following criteria have been applied for the assessment of aesthetic issues:
e  Strongly malodourous soils (e.g. residual petroleum hydrocarbon odours, hydrogen sulphide or organic odours)
e  Discoloured chemical deposits or soil staining with chemical waste

e  Large deposits of otherwise low risk material

e  Presence of putrescible refuse

e  Soils containing residue from animal burial (e.g. former abattoir sites)
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Environmental Field Investigations

7.1 General

The fieldwork component of the DSI was conducted on 30 May 2023 and included:

e  Preparation of a site-specific Safe Working Method Statement to manage and control the risks to SMEC workers
and sub-contractors prior to attending Site.

e  Each proposed intrusive sampling location was cleared for underground services by an accredited services
locator prior to works commencing.

e  Prior to sample collection, personnel washed their hands with soap and rinse thoroughly with tap water before
donning a clean, new pair of disposable nitrile gloves. A new pair of disposable nitrile gloves was worn for
collection of each sample.

e  Collection of samples from fill material for contamination analysis (adopted method described in Section 7.2.2).
7.2 Excavation and Soil Sampling Procedure

7.2.1 Test Pits

The approximate sampling locations are presented in Figure 2, Appendix A.

Soil samples were collected from 8 test pits excavated to a maximum depth of 1.0 metres bgl using a 3 tonne tracked
excavator. Test pits were extended past the base of fill and into natural soil.

The following method was adopted during the excavation and re-instatement of each test pit:

e  Soils were excavated in layers and excavated spoil was placed adjacent to the pit in order of excavation (e.g. top
material furthest away from pit).

e  Soil samples were collected from spoil from within the centre of excavator bucket, at discrete depth intervals by
removing the excavator bucket upon reaching sample depths. Soil samples were collected using the method
described in Section 7.2.2 below.

e  Logs of the inferred subsurface units were prepared onsite by a SMEC environmental scientist during fieldwork.

e  Asfar as practicable, test pit spoil was backfilled in reverse order (e.g. deepest material backfilled first) and
progressively tamped with the excavator bucket for compaction.

e  The site was re-attended the following morning to check for settlement, and test pit locations re-seeded with
lawn seed to aid in minimising potential sediment run-off.

7.2.2 Soil Sampling
The following procedure was adopted for soil sampling:

e  Atleast one soil sample was collected from each test pit. Samples were collected at regular intervals down the
profile or if there was a suspect layer/material or visual/olfactory evidence of contamination as well as from the
natural soils beneath fill.

e  Avisual assessment was made of encountered soil material for the potential presence of contamination
indicators such as staining, odours, buried wastes or suspected asbestos containing materials (ACM)
contamination. Engineering logs of the soils encountered are presented in Appendix D.

e  Eachsoil sample was collected within clean laboratory-supplied 250 ml containers. A new pair of nitrile gloves
were worn during the collection of each sample and during logging.

e  To avoid cross-contamination, soil samples were collected from test pit spoil which had not come into direct
contact with the excavator bucket. For surface sampling locations, surface samples will be collected with a new
pair of nitrile gloves directly from the ground surface.
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e  Soil samples will be collected directly from decontaminated sampling equipment (i.e. trowels and shovel). Any
reusable equipment will be decontaminated prior to use and this is described in Section 7.4.1.3.

o  All soil samples were collected in duplicate into a separate zip lock bag and field-screened using a
photoionisation detector (PID) was undertaken. The PID was calibrated in accordance with manufacturer
instructions and included regular calibration checks as required. Calibration certificates/records are provided in
Appendix G.

7.3 Field and Laboratory Testing Schedule

Samples for contamination testing were submitted to the following laboratories for testing for the nominated
potential contaminants of concern:

e  Primary samples: Eurofins Services (179 Magowar Road, Girraween NSW 2145)
e  Secondary samples: ALS Environmental (277-289 Woodpark Road, Smithfield NSW 2164)

Both laboratories are accredited by the National Association of Testing Authorities Australia (NATA) for the tests to be
performed. A summary of testing quantities is provided in Table 0-1.

Table 0-1: Summary of testing quantities

Site Number of
Media Analysis Primary Comments
Area
Samples
TRH, BTEX, Heavy metals, PAHs 12
Originally planned from surface
PFAS 5 drains. As drains not observed,

samples from fill materials

All Soil
were analysed

Potential asbestos containing
Asbestos (presence/absence) 0 material was not observed, so
analysis was not undertaken

7.4 Quality assurance and quality control plan (QAQC)

The following quality assurance and quality control plan was adopted for the work in general accordance with the
Assessment of Site Contamination — National Environment Protection Measure 2013.

741  Field QAQC

Sampling of soils and groundwater was carried out by trained and experienced environmental staff using sampling
protocols which minimise potential cross contamination occurring in between sampling locations.

7.4.1.1 Sample Handling, Storage and Transportation

Samples were stored in appropriately preserved sample containers provide by the laboratory. All sample jars, bottles
and bags were immediately placed into an ice-filled chest to maintain the samples below the recommended
preservation temperature of less than 6°C for the duration of fieldwork.

All samples were promptly transported to the laboratory with relevant Chain of custody (CoC) documentation. The
COC form was completed with the sample names, sampling date and required analyses.

Samples were sent to the laboratory and analysis was requested within the prescribed analyte holding times.

74.1.2 Documentation

COC documentation was signed and dated by the laboratories, and laboratory Sample Receipt Advice was provided
stating that all samples:

e  All samples have been received as described on the above COC.
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e  COC has been completed correctly.

e  Attempt to chill was evident.

e  Appropriately preserved sample containers have been used.
e  All samples were received in good condition.

e  Samples have been provided with adequate time to commence analysis in accordance with the relevant holding
times.

e  Appropriate sample containers have been used.
e  Sample containers for volatile analysis received with zero headspace.

Copies of all laboratory documentation is presented in Appendix F.

7.4.13 Equipment Decontamination

Re-usable sampling equipment was not utilised during the investigation. To prevent cross-contamination between soil
sample locations, soil samples for contamination testing during test pitting were collected from soils which had
typically not contacted the excavator bucket (test pits), where possible.

7414 Equipment Calibration

Monitoring equipment used to collect data were calibrated and/or serviced at regular frequency in accordance with
manufacturers recommendations. At a minimum, a Photoionisation detector calibration within one month of
fieldwork (i.e. minimum monthly). Regular ‘bump’ tests were carried out in the field to assess potential calibration
drift during monitoring. Copies of calibration certificates are included in Appendix G.

7.4.15 Trip Blank and Trip Spike Samples

One laboratory prepared trip spike and trip blank samples were stored in ice chilled chests together with samples
collected during soil sampling and analysed for volatile TRH and BTEXN. The results were below the reporting limits.

A summary of these results is presented in Table E1, Appendix E.

7.4.1.6 Field Duplicates

Duplicate samples were selected for analysis and are summarised in Table 0-2. Intra-laboratory samples were
analysed with the primary laboratory (Eurofins Environment Testing) and the inter-laboratory sample was analysed
with the secondary laboratory (ALS Environmental).

Table 0-2: Quality control duplicate samples
Soil TP01-0.1-0.2 QA01 Eurofins
QA01-A ALS

Duplicate samples were collected and tested for each analyte to assess precision in field sampling techniques and
laboratory methods. Duplicate samples (comprising both inter and intra-laboratory) were analysed at a frequency of 1
in every 20 samples as recommended in Schedule B3 of the NEPM (Guideline on Laboratory analysis of potentially
contaminated soils). Duplicates comprised both inter, and intra-laboratory duplicates were collected for soil and water
samples collected as part of the overall Project.

Table E2, Appendix E presents the duplicate relative percentage difference during soil sampling.

7.4.1.7 Relative Percentage Difference (RPD)

Relative precent differences (RPD) were calculated using the method in Section 8.2.6 of AS4482.1-2005. Table E3,
Appendix E includes RPDs for soil and Table E5, Appendix E for water and is summarised as follows:

e  Soil field duplicate RPDs above the adopted control limit of 30% were reported including:
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—  134% for Lead and 40% for Moisture Content between primary sample (TP01-0.1-0.2) and corresponding
intra-laboratory duplicate (QA01)

- 122% for Chromium (Il1+V1), between primary sample (TP01-0.1-0.2) and corresponding inter-laboratory
duplicate (QA01-A).

—  These RPDs could be associated with the heterogeneous nature of contaminant distribution throughout the
topsoil matrix, noting some variability is commonly associated with these analytes in soil samples.

e  All other soil field duplicate RPDs were reported within the control limits.

7.4.2 Laboratory QAQC

7421 Methods

The laboratory used NATA accredited testing procedures. Analytical methods were in accordance with NEPM (2013)
testing procedures. Refer to Appendix F for details on the analytical techniques.

74.2.2 Spikes, Blanks and Duplicates
The laboratory performed blanks, matrix spikes, surrogate spikes, laboratory control samples and duplicates.
For primary laboratory report 995415 and 998810 (Eurofins):

e  Two RPDs which recorded above laboratory acceptance limits for Lead and Nickel within the Laboratory
Duplicate, the lab noted “The RPD reported passes Eurofins Environment Testing's QC - Acceptance Criteria as
defined in the Internal Quality Control Review and Glossary page of this report.”

e  Surrogate recoveries were recorded outside of the recommended criteria due to matrix interference for n:2
Fluorotelomer sulfonic acids (n:2 FTSAs) 13C2-8:2 FTSA (surr.) and 13C2-10:2 FTSA (surr.).

For secondary laboratory report ES2318665 (ALS)

e  Acontrol sample frequency outlier occurs for Moisture Content in batch ES2319455 (10% was expected but only
9.09% was achieved)

7.4.3 QAQC decision error limits

There are two main sources of potential errors:

e  Sampling errors, which occur when the samples collected are not representative of the conditions within the
investigation area.

e  Measurement errors, which occur during sample collection, handling, preparation, analysis and data reduction.
Appendix C includes a list of the data quality indicators and compliance.

The types of decision errors are outlined within Table 0-1. The potential for decision errors was minimised by
completing a robust QA/QC program and by completing an investigation that has an appropriate sampling and
analytical density for the purposes of the investigation.

7.4.4 QAQC Summary

Based on the above data evaluation, SMEC consider the data to be useable for the purposes of this assessment.

Detailed Site Investigation Client Reference No. 30018035
Armidale Former Naval Cadets Barracks Detailed Site Investigation SMEC Internal Ref. 30018035
Prepared for Transport for NSW 31 July 2023 14



Field and Laboratory Results

Field and Laboratory Results

8.1 Field Observations

The following relevant observations were made during the fieldwork component of the DSI, with relevant Site features
presented in the photographic log in Appendix H

A summary of findings is presented below:

e  The site appears to be natural gradient with some fill along the south-west boundary grading up to the rail
corridor.

o  Afill wedge was observed along the wester Site boundary, raising to the level of the adjacent rail corridor.
e Theland has been levelled to accommodate for building construction.
e  One single storey building with a footprint of 547m?, the building included the following:

The building has been abandoned, all windows have been smashed and doors kicked down.

A previous fire was mentioned while collecting anecdotal information, this was observed during a walk
through.

Multiple dorm rooms, 1 bathroom and 1 kitchen.
Small courtyard along the north-east wall of the building.

e The remainder of site has been cleared besides 3 large trees along the north-east boundary. Remaining
vegetation consists of low lying grasses.

8.1.1 Subsurface Conditions

The conditions encountered in the test locations are presented on the engineering logs in Appendix D, along with
explanatory notes. Select photos of test pit locations are presented in Appendix H. In summary, the test locations
encountered ground conditions comprising topsoil and filling, underlain by natural soils (residual). A general summary
of the subsurface conditions encountered during this Site investigation is shown below in Table 0-1.

Table 0-1: Summary of Subsurface Conditions

Unit Typical description Depth range to | Indicative/ typical
top of unit (m) thickness (m)

Topsoil FILL Silty CLAY, low plasticity, dark brown, high organic content 0.2-0.4
(grasses)

FILL (Reworked  Silty CLAY, low plasticity, brown, with coals, glass and plastics 0.0 0.3

Natural)

Natural Sandy CLAY, Silty CLAY, fine grain sand gravel, rounded to angular ~ 0.2-0.4 0.2-0.6
gravels, low to medium plasticity clay, brown/dark brown/pale
brown,

Residual Soil CLAY, high plasticity, light brown and red 0.3-0.8

Sandy CLAY, medium plasticity, light brown and red/orange, with
angular gravel

Unusual staining or odours were not noted during sampling at the test locations. Groundwater was not observed in
the test pits to the nominated excavation depths.
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8.1.2 Field soil headspace screening

Soil screening using a PID was carried out to check for volatile contaminants. The PID was calibrated/bump checked by
SMEC prior to use. PID calibration certificates are provided in Appendix G.

The results ranged from 0.8 parts per million (ppm) to 8.7 ppm generally indicating a low potential for volatile impact
within sampled layers. PID results are presented within Appendix D

8.1.3 Laboratory Results

8.1.3.1 Soil

Laboratory summary tables are included within Table E1, Appendix E. Laboratory analytical reports are included within
Appendix F. The analytical results are summarised below:

e  Allresults were less than adopted human health and ecological assessment criteria.
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Conceptual Site Model

9.1 Conceptual Site Model Overview

A critical element of any Site assessment is the development of a conceptual Site model (CSM). The CSM describes the
environmental setting, identifies contaminant sources (potential areas of concern and associated contaminants),
modes of contaminant movement (migration pathways), the person/ecosystem components/environmental values
potentially affected by the contamination (potential receptors) and how exposure may occur (exposure routes).

The development of the CSM is an iterative process, whereby the initial CSM is developed in the first stage of Site
assessment and revised as more detailed information on the Site and the nature of contamination becomes available.
A preliminary CSM has been prepared which presents potential source(s), pathway(s), and ecological/human
receptor(s) linkages. Potential source(s), pathway(s) and ecological/human receptor(s) are identified below. The
preliminary CSM is used to identify risks to human health, the environment, and environmental values, as well as
uncertainties or critical gaps in information that need to be addressed in subsequent stages. For a risk to exist all three
components (source, pathway, receptor) of the CSM must exist. The CSM is made up of contaminants of potential
concern (CoPC) and receptors that could be exposed to the CoPC.

9.2 Sources

Areas of Environmental Interest (AEls) and CoPC were assessed based on Site history information, Site walkover and
sampling, and subsequent results of the analysis undertaken and are summarised in Table 0-1 below

Table 0-1: Areas of Environmental Interest and Contaminants of Potential Concern

AEl CONTAMINANTS OF POTENTIAL CONCERN

Based on the results of the investigation, potential AEls were not observed N/A

9.3 Exposure Pathways

The pathways of exposure consist of:
e  Atransport mechanism.
e  Aroute of exposure.

Based on Site information and findings of this DSI, there is potential contamination pathways were not observed at
the Site.

9.4 Potential Receptors

9.4.1 Human Receptors

Based on the information available, potential human receptors include:

e  Site workers and visitors.

e  Site workers during future construction works or maintenance activities.
e  Future short and long term residents.

e  Personsinvolved in use and upkeep of future community gardens.

e  Consumers of produce grown in community gardens.

e  Offsite commercial/residential occupants and offsite maintenance workers (e.g. accessing utilities).
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9.4.2 Ecological Receptors
Based on the information available, potential ecological receptors include:

e  Future plants and vegetation, including produce, grown in community gardens.

9.5 Potential source-pathway-receptor linkages

Potential source-pathway-receptor (S-P-R) linkages are where contaminated media (e.g. soil, surface water and/or
groundwater) (if present) has the potential for adversely impact on human health or ecological values for the Site via
complete exposure pathways. For a risk to exist all three components (source, pathway, receptor) of the CSM must
exist.

Due to potential contamination sources not being reported during the investigation, a potential source-pathway-
receptor linkage is not considered to be present at the Site.

Detailed Site Investigation Client Reference No. 30018035
Armidale Former Naval Cadets Barracks Detailed Site Investigation SMEC Internal Ref. 30018035
Prepared for Transport for NSW 31 July 2023 18



Discussion

Discussion

The following discussion is based on the results of the DSI, with reference to the CSM developed in Section 0 which
provides decision rules (Step 5) applicable to determining if contamination is present at the Site that may be
potentially unacceptable for the proposed development from a health and ecological perspective. A data validation
assessment was carried out and found the data collected is useable (refer to Section 7.4 and Appendix F).

10.1 Sail

Desktop study information indicated a potential contamination source from potential uncontrolled importation of fill.
The Site history suggests that the Site has remained relatively unchanged since 1983, prior to which it was vacant
since at least 1964, with rest houses present prior to 1956.

Test pit locations were excavated using a combination of systematic and judgemental pattern within fill and natural
materials at the Site. Fill was encountered in test pit location TP05 to a maximum depth of 0.3m bgl and was observed
to comprise of silty clays, with gravels and anthropogenic material such as coals, glass and plastics etc. Asbestos and
demolition waste was not observed in the fill soils encountered.

Results of the sampling undertaken did not report concentrations of contaminants of potential concern above the
adopted human health or ecological assessment criteria. As such, SMEC does not consider there to be a risk to
receptors under the current or proposed future land use as low density accommodation with community gardens.

10.2 Data Gaps

Due to the presence of onsite structures, soils beneath buildings were unable to be inspected and sampled during this
investigation and are considered to have the potential for unidentified contamination to be present. Should the areas
beneath the structures be exposed in future, this should be undertaken in accordance with an Unexpected Finds
Protocol for the works.

While the site surface was inspected during the investigation, given the heavily vandalised state of the buildings, and
surrounding ground surface, SMEC staff were unable to inspect within all areas of waste due to safety concerns from
broken glass. As such, there is the potential for hazardous materials (asbestos), to be present as a result of the
vandalism. Also as the site is unfenced, there is the potential for illegal dumping of wastes onsite.

10.3 Duty to Report

Based on the review of the NSW EPA (2015) Guidelines on the Duty to Report Contamination under the Contaminated
Land Management Act 1997 and the results of this assessment, SMEC considers that the current data does not trigger
a duty to report to the EPA under Section 60 of the Contaminated Land Management Act 1997 as exceedances of
guidelines have not been recorded. SMEC considers that under the current and proposed Site usage it is unlikely that a
person has been, or foreseeably will be, exposed to elevated levels of contaminants of potential concern.

Detailed Site Investigation Client Reference No. 30018035
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Conclusions and Recommendations

Conclusions and Recommendations

11.1 Conclusions

Based on the findings of this assessment, the following is concluded:
e  SMEC does not consider there to be a risk to human or ecological receptors at the site.

e  SMEC does not consider the Sites trigger a Duty to Report to the EPA under Section 60 of the Contaminated Land
Management Act 1997.

11.2 Recommendations

Based on the findings of this detailed site investigation, the following is recommended:

e  AConstruction Environmental Management Plan should be prepared for future development works including an
Unexpected Finds Protocol.

e  AHazardous Materials Survey should be prepared, if not readily available, for works involving the onsite
structure, in accordance with relevant Work, Health and Safety requirements, and include inspection of ground
surface directly adjacent to the vandalised structures.
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Appendix A - Figures
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Appendix B — Historical Aerial Imagery

Aerial Image — 1964 (B/W)

Detailed Site Investigation Client Reference No. 30018035
Armidale Former Naval Cadets Barracks Detailed Site Investigation SMEC Internal Ref. 30018035
Prepared for Transport for NSW 31 July 2023

23



Appendices

Aerial Image — 1983 (B/W)
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Aerial Image — 1993 (B/W)
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Appendices

Appendix C - Data Quality Indicators

DQIs for the project will be based on the field and laboratory considerations in NEPM Schedule B2 Appendix B, (NEPC
1999), as amended in 2013 which include:

Completeness —a measure of the amount of useable data (expressed as %) from a data collection activity;

Comparability — the confidence (expressed qualitatively) that data may be considered to be equivalent for each
sampling and analytical event;

Representativeness — the confidence (expressed qualitatively) that data are representative of each media
present on the site;

Precision — A quantitative measure of the variability (or reproducibility) of data; and

Accuracy — a quantitative measure of the closeness of reported data to the true value.

The DQIs adopted for this assessment and checking of compliance is discussed in Tables below.
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Completeness

Field considerations

All critical locations
will be sampled

All samples
collected

Standard Operating
Procedures (SOPs)
appropriate and
complied with

Experienced
sampler

Documentation
correct

Detailed Site Investigation

Armidale Former Naval Cadets Barracks Detailed Site Investigation
Prepared for Transport for NSW

DQI

Samples will be collected as per
Section 5

Samples will be collected from
relevant media as per Section 0

SMEC SOPs/Field instructions will
be implemented

An experienced SMEC
environmental consultant will
conduct the sampling

Samples will be handled and
transported under appropriate
chain of custody documentation.
Sample Receipt Advice (SRA) (or
equivalent) from the laboratory will
be reviewed to assess that samples
are received cool and in good
condition. Calibration certificates
for the field instruments will be
provided on a daily basis.

DQI Compliance

Yes

Yes

Yes

Yes

Yes (Minor non-
compliance as
per Section
7.4.4)

Client Reference No. 30018035

SMEC Internal Ref. 30018035
31 July 2023

Laboratory
considerations

All critical samples
analysed.

All analytes analysed
according to sampling
plan

Appropriate methods and
limits of reporting

Sample documentation
complete

Sample holding times
complied with

DQI

Samples will be analysed as per Section 0

Samples will be analysed as per Section 0

Samples will be analysed by laboratories
NATA accredited for the analyses to be
performed and appropriate methods will be
used. LORs will be less than or equal to the
assessment criteria.

CoCs will be returned, signed and dated by
laboratory. NATA endorsed laboratory
certificates will be completed in accordance
with NEPC (1999). Field documentation will
be completed in accordance with SMEC
SOPs/Field instructions.

Samples will be analysed within holding
times specified by NEPC (1999, amended
2013)

27

DQI

Compliance

Yes

Yes

Yes

Yes

Yes
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Comparability

Field considerations DQI bl . Labo.ratory. DQI bl .
Compliance considerations Compliance
$ame SQPS/FIEM SMEC SOPs/Field instructions will be Same sample analytical
instructions used on : Yes Yes
: implemented methods used
each occasion
Experienced samoler An experienced SMEC environmental Yes Same sample limits of Yes
P P consultant will conduct the sampling. reporting (LOR)
The same NATA accredited laboratory
will be used to undertake analyses of
L . ) ) ) all primary samples collected for this
Climatic condltlopsf | Sar:npllng for this é\llprk Wlll bedc.olmpleted Same laboratories study. The laboratory will use the same
(tgn;pgrature, rainfall, when neceszary. |ma.t|c con]c itions are Yes (justify/quantify if analytical methods for each sample for Yes
wind, barometric not expect.e. to cause issues for different) each analytical parameter
pressure...) comparability of data
Samples will be collected in the appropriate Same units
Same types of samples . . o R I
laboratory supplied container specific to Yes (justify/quantify if Yes
collected .
the analyses performed. different)
Detailed Site Investigation Client Reference No. 30018035
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Representativeness

Field considerations

Appropriate media
sampled according to
sample plan

All media identified in
sample plan sampled

Detailed Site Investigation

Armidale Former Naval Cadets Barracks Detailed Site Investigation

Prepared for Transport for NSW

DQI

Samples will be collected and analysed as
listed in Section 0. Any variations will be
justified.

Samples will be collected and analysed as
listed in Section 0.

DQI

Compliance

Yes

Yes

Client Reference No. 30018035

31 July 2023

SMEC Internal Ref. 30018035

Laboratory
considerations

All samples analysed
according to sample plan

All samples analysed
according to sample plan

29

DQI

Samples will be collected and analysed
as listed in Section 8. NATA accredited
environmental testing laboratories will
implement a quality control plan
conforming to Schedule B(3) ‘Guideline
on Laboratory Analysis of Potentially
Contaminated Soils’ of the National
Environment Protection (Assessment of
Site Contamination Measure 1999 as
amended (NEPC, 1999).

Samples will be collected and analysed
as listed in Section 0.

DQI

Compliance

Yes

Yes
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Precision

Field considerations

SOPs appropriate and

complied with

Analysis of: field
duplicates

Detailed Site Investigation
Armidale Former Naval Cadets Barracks Detailed Site Investigation
Prepared for Transport for NSW

DQI
2iel Compliance
SMEC SOPs/Field instructions will be
. Yes
implemented
Collection of field duplicate samples
including:
Field intra-laboratory duplicate
Yes

samples (1 in 20 samples).

Field inter-laboratory duplicate
samples (1 in 20 samples).

Experienced and trained staff to carry
out sampling. Sampling methodologies Yes
appropriate and complied with.

Client Reference No. 30018035
SMEC Internal Ref. 30018035
31 July 2023

Laboratory
considerations

Analysis of
laboratory
duplicates

Analysis of: field
duplicates

Analysis of:
laboratory
duplicates

Analysis of:
laboratory-prepared
volatile trip spikes

Analysis of:
laboratory-prepared
volatile trip blanks

DQI

The number of duplicate analyses should
be the smaller of one per process batch or
one per 10 samples.

Field duplicates have relative percentage
difference (RPD) control limits:

Less than 50%, where result is greater
than 10 times limit of reporting (LOR).

No limit where result is less than 10 times
LOR.

Laboratory duplicates have RPD control
limits:
Results <10 times the LOR: No Limit

Results between 10-20 times the LOR:
RPD must lie between 0-50%

Results >20 times the LOR: RPD must lie
between 0-30%

In accordance with laboratory specific QC
Acceptance criteria.

At least one BTEX trip spike per batch will
be analysed for volatile contaminants
(BTEX).

At least one trip blank per batch will be
analysed for volatile contaminants (BTEX).

30

DQI

Compliance

Yes

Yes (Refer
Section7.4.1.7)

Yes (Refer
Section
7.4.2.2)

Yes (Refer
Section
7.4.15)

Yes (Refer
Section
7.4.15)
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Field
considerations

SOP appropriate
and complied
with

Rinsate blank

Trip spike

Preservation,
transport and
storage

Detailed Site Investigation
Armidale Former Naval Cadets Barracks Detailed Site Investigation
Prepared for Transport for NSW

DQI

SMEC SOPs/Field instructions will
be implemented

Where reusable sampling
equipment is utilised (if any) a
rinsate blank will be analysed and
results compared against the PQL.

One BTEX trip spike will be taken in
the field and analysed. DQI -
recoveries to be within 70% - 130%
for organics

Samples appropriately preserved in
laboratory supplied containers,
stored and transported correctly
and within holding times

Client Reference No. 30018035
SMEC Internal Ref. 30018035
31 July 2023

DQI

Compliance

Yes

Yes (Refer
Section
7.4.1.3)

Yes (Refer
Section
7.4.15)

Yes (Refer
Section
7.4.1.1)

Accuracy (bias)

Laboratory
considerations

Analysis of
field blanks

Analysis of
method blank

Analysis of
matrix spike

Analysis of
surrogate
spike

Analysis of
laboratory
control
samples (LCS)

Analysis of
laboratory-
prepared

spikes (LPS)

DQI

A laboratory prepared trip blank will be analysed per batch (as
defined in AS4482.2-1999 and NEPC (1999). Results are to be
less than the limit of reporting (LOR).

Method blanks will be analysed as per NEPC (1999) at least 1
per process batch (typically 1 in 20). Results to be less than
LOR

Matrix spikes will be analysed as per NEPC (1999) (one matrix
spike per soil type per process batch). Results to be within
laboratory acceptance limits based on NEPC (1999).
Acceptance limits are on the laboratory certificates (typically
70-130%, depends on analyte. A lower range typically
accepted for phenols 30%-130%)

Surrogates will be analysed as per NEPC Schedule B3 (1999).
All samples spiked where appropriate (e.g. chromatographic
analysis of organics). Acceptance limits 70% to 130%
(inorganics), or 50% to 150% (organics).

LCSs will be analysed as per NEPC Schedule B3 (1999) (at least
1 per batch). Results to be within laboratory acceptance limits
based on NEPC (1999). Acceptance limits are on the

laboratory certificates (typically 70-130%, depends on analyte)

LPS will be analysed as per NEPC Schedule B3 (1999). Recovery
results to be within laboratory acceptance limits based on
NEPC Schedule B3 (1999). Acceptance limits are on the
laboratory certificates.
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DQI

Compliance

Yes (Refer
Section
7.4.15)

Yes (Refer
Section
7.4.2.2)

Yes (Refer
Section
7.4.2.2)

Yes (Refer
Section
7.4.2.2)

Yes (Refer
Section
7.4.2.2)

Yes (Refer
Section
7.4.15)
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Appendix D - Engineering Logs
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SMEC 2.10.17 LIB.GLB Log

v
Member of the Surbana Jurong Group Sheet

Project  Former Armidale Naval Barracks DSI
Location Armidale
Job No. 30018035
Client TINSW

Contractor  Electrostar Pty Limited Date
Excavation Method Komatsy PL 55MR Logged
Dimensions  1.00 m x 0.60 m

TPO1

10F1

30/05/2023
HW

Excavation Sampling Field Material Description
s}
5§ wg g
o |EZ SAMPLE 8] Qs STRUCTURE, FIELD TEST
< = -
e s Ele g 2 SPT I SOIL/ROCK MATERIAL DESCRIPTION 2 E % 5 & Other Observations
5190 5| &8 |oepmH g9 g% &a
S || 2| 0E | R ] s0|oa
0.0 -
Y4 TOPSOIL Silty CLAY: low plasticity, dark brown. TOPSOIL
i ES 0.10-0.20 m |
E i D ]
0.2— |
L loe30 | Ny - ]
B CLAY: high plasticity, ligh brown and red. RESIDUAL SOIL i
B | 04— i
[}
g 4 ]
>
o
P 2 b 1
i fin} | F ]
2
z | |
06— ES 0.60-0.70 m ]
H T M A
0.8 |
10 1.00
TP Terminated at 1.00 m
B Target depth 1
No odour throughout
12— -
1.4— -
1.6 — -
1.8— -
2.0
Comments Checked
No odour throughout Date
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SMEC 2.10.17 LIB.GLB Log

v
Member of the Surbana Jurong Group Sheet

Project  Former Armidale Naval Barracks DSI
Location Armidale
Job No. 30018035
Client TINSW

Contractor  Electrostar Pty Limited Date
Excavation Method Komatsy PL 55MR Logged
Dimensions  1.00m x0.30 m

TPO2

10F1

30/05/2023
HW

Excavation Sampling Field Material Description
s}
5§ wg g
o |EZ SAMPLE S} Qs STRUCTURE, FIELD TEST
< — -
° s Ele T3 2 SPT I SOIL/ROCK MATERIAL DESCRIPTION 2 E % 5 & Other Observations
5190 5| &8 |oepmH g9 g% &a
S |te| 2| 0k | R ] s0|oa
0.0 n
Y4 TOPSOIL Silty CLAY: low plasticity, dark brown. TOPSOIL
i ES 0.10-0.20 m ]
0.2— |
1030 ( N - ]
B Silty CLAY: low plasticity, dark brown. NATURAL ]
| D ]
B | 04— i
L
= | ]
>
o
P 2 b 1
W|E|wm | F ]
2
z | ]
0.6 — —
100 {( - __ .- ]
- CLAY: medium plasticity, brown, angular gravel. RESIDUAL SOIL ]
08— ES 0.80-0.90 m )
| M ]
10 1.00
TP Terminated at 1.00 m
B Target depth 1
No odour throughout
12— —
1.4— —
1.6— —
1.8— —
2.0
Comments Checked
No odour throughout Date
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&y SMEC

v
Member of the Surbana Jurong Group

TEST PIT: TPO3

Sheet 10F1
Project  Former Armidale Naval Barracks DSI
Location  Armidale Contractor  Electrostar Pty Limited Date 30/05/2023
Job No. 30018035 Excavation Method Komatsy PL 55MR Logged HW
Client TINSW Dimensions  1.00m x0.30 m
Excavation Sampling Field Material Description
>
Z W Q
o9 wg &
o |EZ _ SAMPLE S} Qs STRUCTURE, FIELD TEST
° %(,5 ¥ T3 2 SPT I SOIL/ROCK MATERIAL DESCRIPTION E E % E & Other Observations
G192 5| 58 |oermH =9 05|6&
S |te| 2| 0k | R o3 s0|oa
0.0
TOPSOIL Silty CLAY: low plasticity, dark brown. TOPSOIL
H 1040 | s r-——- ]
- ES0.10-0.20m Silty CLAY: low plasticity, brown. NATURAL ]
L op_ 02 | = ____] i
' Silty CLAY: low plasticity, dark brown.
T | 04— D .
L
= | ]
>
o
P 2 b 1
w|E|w | F ]
2
P4 i ]
0.6 — —
_ ES 0.70-0.80 m ]
— 08 ¢80 ( = . —
' CLAY: high plasticity, ligh brown and red. RESIDUAL SOIL
H i M ]
10 1.00
TP Terminated at 1.00 m
B Target depth 1
| No odour throughout |
12— —
1.4— —
1.6— —
1.8— —
20
Comments Checked
No odour throughout Date
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& SMEC

v
Member of the Surbana Jurong Group

TEST PIT:

TPO4

Sheet 10F1
Project  Former Armidale Naval Barracks DSI
Location  Armidale Contractor  Electrostar Pty Limited Date 30/05/2023
Job No. 30018035 Excavation Method Komatsy PL 55MR Logged HW
Client TINSW Dimensions 1.00 m x 0.30 m
Excavation Sampling Field Material Description
>
Zuw %
e % o IﬁlfJ % = STRUCTURE, FIELD TEST
o k% _ SAMPLE 9] Ol ;
SI55le |z % SPT T SOIL/ROCK MATERIAL DESCRIPTION 2E|aE 2 Other Ohservations
Gleel 5| 48 |oepm T %g 22
s x| 2| aE | R 8 s0|oa
0.0
Y TOPSOIL Silty CLAY: low plasticity, dark brown. TOPSOIL
| ES0.10-0.20 m |
H 0.2— |
— 8 04 040 ___________________________________ —
5 Silty CLAY: low plasticity, brown. NATURAL
£ i |
o
3 i |
i & i D F |
2
z | |
0.6 — -
E 1oer0 | = s ]
- FILL Silty CLAY: low plasticity, dark brown. FILL ]
08— ES 0.80-0.90 m )
10 1.00
TP Terminated at 1.00 m
B Target depth 1
| No odour throughout |
12— -
1.4— -
1.6— —
1.8— —
20
Comments Checked
No odour throughout Date
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&y SMEC

v
Member of the Surbana Jurong Group

TEST PIT: TPO5

Sheet 10F1
Project  Former Armidale Naval Barracks DSI
Location  Armidale Contractor  Electrostar Pty Limited Date 30/05/2023
Job No. 30018035 Excavation Method Komatsy PL 55MR Logged HW
Client TINSW Dimensions 1.00 m x 0.30 m
Excavation Sampling Field Material Description
>
Zuw %
e % IﬁlfJ % = STRUCTURE, FIELD TEST
o |2 . SAMPLE 8] Ol ,
S8 e| =3 % SPT T SOIL/ROCK MATERIAL DESCRIPTION PE|2E 2 Other Observations
5190 5| &8 |oepmH g9 83|32
s x| 2| aE | R 8 s0|oa
0.0
TOPSOIL Silty CLAY: low plasticity, dark brown. TOPSOIL
1l.o10 | s - ]
- ES0.10-0.20m FILL Silty CLAY: low plasticity, brown, with coals, glass and plastic. FILL ]
H i |
0.2— |
| 1030 | &= ] ol b __ ]
E Silty CLAY: low plasticity, dark brown. NATURAL —
B | 04— i
L
E|S ] |
o
3 i |
x c =
w w i ES 0.50-0.60 m ]
2
z | |
I 06 ¢e0 { - Ll L. ]
CLAY: high plasticity, ligh brown and red: RESIDUAL SOIL
H 0.8 M -
10 1.00
TP Terminated at 1.00 m
B Target depth 1
| No odour throughout |
12— -
1.4— -
1.6— —
1.8— —
20
Comments Checked
No odour throughout Date
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&y SMEC

v
Member of the Surbana Jurong Group

Location Armidale

TEST PIT:

Sheet
Project  Former Armidale Naval Barracks DSI
Contractor  Electrostar Pty Limited Date
Excavation Method Komatsy PL 55MR Logged

Job No. 30018035
Client TINSW

Dimensions 1.00 m x 0.30 m

TPO6

10F1

30/05/2023
HW

Excavation Sampling Field Material Description
s}
5§ wZ|E
o |EZ SAMPLE 8] Qs STRUCTURE, FIELD TEST
< = -
e s Ele g 2 SPT I SOIL/ROCK MATERIAL DESCRIPTION 2 E % E & Other Observations
5190 5| &8 |oepmH g9 83|53z
S || 2| 0E | R ] so0|0a
0.0 -
ES 0.00-0.10 m Y4 TOPSOIL Silty CLAY: low plasticity, dark brown. TOPSOIL
0.2— |
E 7_0.30 ol Lb____________ ]
B Silty CLAY: low plasticity, dark brown. NATURAL ]
B | 04— i
[}
g 4 ]
>
o
P 2 b 1
i fin} | F ]
2
z | |
I 06 ¢e0 { - Ll L. ]
CLAY: high plasticity, ligh brown and red: RESIDUAL SOIL
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Table E1 - Soil Results Summary

30018035

Metals Inorganics
= ~ © c c 9
= 2% & 88
3 5 . 23| 82 | te
é 2 € 3 3 o) s 3 c S 2o
5 g = | 3 s e | E5 | 55 | &<
< o [} o ] = P N O & OO =3
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg uS/cm meq/100g %
[EQL 2 04 5 5 5 0.1 5 5 10 05 1
NEPM 2013 Table 1A(1) HILs Res A Soil 100™ 20 6,000 3007 40 400 7,400
NEPM 2013 Table 1A(3) Res A/B Soil HSL for Vapour Intrusion, Clay
NEPM 2013 Table 1B(5) Generic EIL - Urban Res & Public Open Space 100%
NEPM 2013 Table 1B(6) ESLs for Urban Res, Fine Soil
Date Field ID Lab Report Number
30 May 2023 QAO01 995415 17 48 14 56 9.9 12 - - 18
30 May 2023 TP01-0.1-0.2 995415 4.6 16 8.4 11 5.6 12 - - 12
30 May 2023 TP01-0.1-0.2-EIL 995415 8.0 39 9.6 14 - 11 21 - - 28
30 May 2023 TP01-0.6-0.7 995415 11 44 9.6 16 11 18 - - 28
30 May 2023 TP02-0.1-0.2 995415 8.1 44 56 53 0.2 6.8 39 - - 17
30 May 2023 TP03-0.1-0.2 995415 19 92 17 36 6.3 13 - - 8.2
30 May 2023 TP04-0.1-0.2 995415 18 83 18 160 11 49 - - 9.1
30 May 2023 TP04-0.8-0.9 995415 17 69 11 28 5.6 10 - - 11
30 May 2023 TP04-0.8-0.9 998810 - - - - - - - - 88 5.9 9.0
30 May 2023 TP05-0.1-0.2 995415 16 0.5 44 120 160 0.1 18 98 - - 17
30 May 2023 TP05-0.5-0.6 995415 22 83 9.8 45 6.5 7.9 - - 14
30 May 2023 TP06-0.0-0.1 995415 12 40 47 96 7.2 68 - - 8.7
30 May 2023 TP07-0.4-0.5 995415 20 73 16 46 5.8 150 - - 9.7
30 May 2023 TP08-0.0-0.1 995415 9.1 35 46 110 0.1 8.4 98 - - 12
30 May 2023 TP08-0.0-0.1 998810 - - - - - - - - - - 12
30 May 2023 TP08-0.5-0.6 995415 14 78 7.4 33 6.3 11 - - 10
30 May 2023 TRIP BLANK 995415 - - - - - - - - - - -
30 May 2023 TRIP SPIKE 995415 - - - - - - - - - - -
Comments

#1 Arsenic: HIL assumes 70% oral bioavailability. Site-specific bioavailability maybe important and should be considered where appropriate (refer Shedule B7).
#2 Lead: HILs A,B,C based on blood lead models (IEUBK & HIL D on adult lead model for where 50% bioavailability considered. Site-specific bioavailability should be considered where appropriate.
#3 Elemental mercury: HIL does not address elemental mercury. a site specific assessment should be considered if elemental mercury is present, or suspected to be present.
#4 Carcinogenic PAHs: HIL based on 8 carc. PAHs & their TEFs (rel to BaP ref Schedule 7) BaP TEQ calc by multiplying the conc of each carc. PAH in sample by its BaP TEF (ref Table 1A(1)) & summing

#5 Total PAHs: Based on sum of 16 most common reported (WHO 98). HIL application should consider presence of carcinogenic PAHs (should meet BaP TEQ HIL) & napthalene (should meet relevant HSL)

#6 Derived soil HSL exceeds soil saturation concentraiton

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

#8 To obtain F2 subtract napthalene from the >C10 - C16 fraction.
#9 Aged values apply to arsenic contamination present in soil > 2 years. Refer Schedule B5c for < 2 years.

#10 Moderate reliability. To obtain F1 subtract the sum of BTEX concentrations from the C6 - C10 fraction.
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Table E1 - Soil Results Summary

30018035

Metals
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Chromium (I11+V1)

Copper

Lead

Mercury

Nickel

Conductivity (1:5

Cation Exchange
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Moisture Content
(dried @ 103°C)

3

[2 [Arsenic

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

[ |Zinc

S aqueous extract)

%
s

m

@
1O

/1009

B

#11 ERRATA Updated 30 April 2014 . Naphthalene should not be subtracted.

#12 Errata 30 April 2014. Naphthalene should not be subtracted from >C

Environmental Standards

2013, NEPM 2013 Table 1A(1) HiLs Res A Soil

2013, NEPM 2013 Table 1A(3) Res A/B Soil HSL for Vapour Intrusion, Clay
2013, NEPM 2013 Table 1B(6) ESLs for Urban Res, Fine Soil
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Table E1 - Soil Results Summary 30018035
[

2 =3

= £ 8 2 2

T £ e 2 g

T S S S 3

o @ = zZ [ [

- mg/Kkg ug/L % mg/kg mg/kg ug/L % mg/kg ug/L %
[Eot 0.1 05 10 05 0.1 1 0.1 1

NEPM 2013 Table 1A(1) HILs Res A Soil
NEPM 2013 Table 1A(3) Res A/B Soil HSL for Vapour Intrusion, Clay 5" 5" 07]1]12]3 480"
NEPM 2013 Table 1B(5) Generic EIL - Urban Res & Public Open Space 170 170
NEPM 2013 Table 1B(6) ESLs for Urban Res, Fine Soil 65 105
Date Field ID Lab Report Number
30 May 2023 QA01 995415 - - - - - N N
30 May 2023 TP01-0.1-0.2 995415 - - - - - - N
30 May 2023 TP01-0.1-0.2-EIL 995415 - - - - - - - - - - _
30 May 2023 TP01-0.6-0.7 995415 - - - - - - _
30 May 2023 TP02-0.1-0.2 995415 - - - - - - _
30 May 2023 TP03-0.1-0.2 995415 - - - - - - _
30 May 2023 TP04-0.1-0.2 995415 - - - - - - -
30 May 2023 TP04-0.8-0.9 995415 8.9 - - - - - _
30 May 2023 TP04-0.8-0.9 998810 8.0 - - - - - - - - - _
30 May 2023 TP05-0.1-0.2 995415 - - - - - - _
30 May 2023 TP05-0.5-0.6 995415 - - - - B B _
30 May 2023 TP06-0.0-0.1 995415 - - - - - - -
30 May 2023 TP07-0.4-0.5 995415 - - - - - - _
30 May 2023 TP08-0.0-0.1 995415 - - - - B B _
30 May 2023 TP08-0.0-0.1 998810 - - - - - - - - - - -
30 May 2023 TP08-0.5-0.6 995415 - - - - - - _
30 May 2023 TRIP BLANK 995415 - - - - - - - -
30 May 2023 TRIP SPIKE 995415 - - - 110 - - - 110 - - 90
Comments

#1 Arsenic: HIL assumes 70% oral bioavailability. Site-specific bioavailability maybe
#2 Lead: HILs A,B,C based on blood lead models (IEUBK & HIL D on adult lead mode
#3 Elemental mercury: HIL does not address elemental mercury. a site specific asse
#4 Carcinogenic PAHs: HIL based on 8 carc. PAHs & their TEFs (rel to BaP ref Schedl
#5 Total PAHs: Based on sum of 16 most common reported (WHO 98). HIL applicat
#6 Derived soil HSL exceeds soil saturation concentraiton

#7 To obtain F1 subtract the sum of BTEX concentrations from the C6 - C10 fractic
#8 To obtain F2 subtract napthalene from the >C10 - C16 fraction.

#9 Aged values apply to arsenic contamination present in soil > 2 years. Refer Sche
#10 Moderate reliability. To obtain F1 subtract the sum of BTEX concentrations fra

3 0of20



Table E1 - Soil Results Summary

30018035

g
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o ° °
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- ma/kg | pg/L | % mg/kg ma/kg | pg/L | % ma/kg | upg/L | %

#11 ERRATA Updated 30 April 2014 . Naphthalene should not be subtracted.

#12 Errata 30 April 2014. Naphthalene should not be subtracted from >C

Environmental Standards

2013, NEPM 2013 Table 1A(1) HiLs Res A Soil

2013, NEPM 2013 Table 1A(3) Res A/B Soil HSL for Vapour Intrusion, Clay
2013, NEPM 2013 Table 1B(6) ESLs for Urban Res, Fine Soil
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Table E1 - Soil Results Summary 30018035

BTEXN

2 < 3

= E © e

2 2 2 2

> [} [} [}

= > > =

L < < <

mg/kg ug/L % mg/kg ug/L % mg/kg ug/L % mg/kg ug/L
[EaC 0.1 1 0.2 2 0.1 1 0.3 3

NEPM 2013 Table 1A(1) HILs Res A Soil
NEPM 2013 Table 1A(3) Res A/B Soil HSL for Vapour Intrusion, Clay o 110 | 310
NEPM 2013 Table 1B(5) Generic EIL - Urban Res & Public Open Space
NEPM 2013 Table 1B(6) ESLs for Urban Res, Fine Soil 125 45
Date Field ID Lab Report Number
30 May 2023 QA01 995415 - - - R B R B
30 May 2023 TP01-0.1-0.2 995415 - - - - - R -
30 May 2023 TP01-0.1-0.2-EIL 995415 - - - - - - - B B B _
30 May 2023 TP01-0.6-0.7 995415 - - - - B R -
30 May 2023 TP02-0.1-0.2 995415 - - - - - R _
30 May 2023 TP03-0.1-0.2 995415 - - - - B B _
30 May 2023 TP04-0.1-0.2 995415 - - - - - - -
30 May 2023 TP04-0.8-0.9 995415 - - - - - R _
30 May 2023 TP04-0.8-0.9 998810 - - - - - - - B B B _
30 May 2023 TP05-0.1-0.2 995415 - - - - B R _
30 May 2023 TP05-0.5-0.6 995415 - - - - B R _
30 May 2023 TP06-0.0-0.1 995415 - - - - - R B
30 May 2023 TP07-0.4-0.5 995415 - - - - B R _
30 May 2023 TP08-0.0-0.1 995415 - - - - B R _
30 May 2023 TP08-0.0-0.1 998810 - - - - - - - - R B B
30 May 2023 TP08-0.5-0.6 995415 - - - - B R _
30 May 2023 TRIP BLANK 995415 - - - - - - -
30 May 2023 TRIP SPIKE 995415 - - 100 - - 99 - - 96 - -
Comments

#1 Arsenic: HIL assumes 70% oral bioavailability. Site-specific bioavailability maybe
#2 Lead: HILs A,B,C based on blood lead models (IEUBK & HIL D on adult lead mode
#3 Elemental mercury: HIL does not address elemental mercury. a site specific asse
#4 Carcinogenic PAHs: HIL based on 8 carc. PAHs & their TEFs (rel to BaP ref Schedl
#5 Total PAHs: Based on sum of 16 most common reported (WHO 98). HIL applicat
#6 Derived soil HSL exceeds soil saturation concentraiton

#7 To obtain F1 subtract the sum of BTEX concentrations from the C6 - C10 fractic
#8 To obtain F2 subtract napthalene from the >C10 - C16 fraction.

#9 Aged values apply to arsenic contamination present in soil > 2 years. Refer Sche
#10 Moderate reliability. To obtain F1 subtract the sum of BTEX concentrations fra
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BTEXN
@ = =
©
8 E © 5
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> [} [ Q
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#11 ERRATA Updated 30 April 2014 . Naphthalene should not be subtracted.
#12 Errata 30 April 2014. Naphthalene should not be subtracted from >C

Environmental Standards

2013, NEPM 2013 Table 1A(1) HiLs Res A Soil

2013, NEPM 2013 Table 1A(3) Res A/B Soil HSL for Vapour Intrusion, Clay
2013, NEPM 2013 Table 1B(6) ESLs for Urban Res, Fine Soil
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Table E1 - Soil Results Summary

30018035

TPH
)
c 15 15 15 15 5
g 2 g g g g g
£ = s s b i o
—= o < © © © -
[} — o ™ ™ o
5 2 s | & | g | 2% g
z 8 a a S 33 8
% mg/Kkg ug/L % mg/kg mg/kg mg/kg mg/kg mg/kg ug/L %
[EQL 20 20 20 50 50 50 20 20
NEPM 2013 Table 1A(1) HILs Res A Soil
NEPM 2013 Table 1A(3) Res A/B Soil HSL for Vapour Intrusion, Clay 5
NEPM 2013 Table 1B(5) Generic EIL - Urban Res & Public Open Space
NEPM 2013 Table 1B(6) ESLs for Urban Res, Fine Soil
Date Field ID Lab Report Number
30 May 2023 QA01 995415 - - - - -
30 May 2023 TP01-0.1-0.2 995415 - - - - -
30 May 2023 TP01-0.1-0.2-EIL 995415 - - - - - - - - - - -
30 May 2023 TP01-0.6-0.7 995415 - - - - -
30 May 2023 TP02-0.1-0.2 995415 - - - - -
30 May 2023 TP03-0.1-0.2 995415 - - - - -
30 May 2023 TP04-0.1-0.2 995415 - - - - -
30 May 2023 TP04-0.8-0.9 995415 - - - - -
30 May 2023 TP04-0.8-0.9 998810 - - - - - - - - - - -
30 May 2023 TP05-0.1-0.2 995415 - - - 56 56 - -
30 May 2023 TP05-0.5-0.6 995415 - - - - -
30 May 2023 TP06-0.0-0.1 995415 - - - - -
30 May 2023 TP07-0.4-0.5 995415 - - - - -
30 May 2023 TP08-0.0-0.1 995415 - - - - -
30 May 2023 TP08-0.0-0.1 998810 - - - - - - - - - - -
30 May 2023 TP08-0.5-0.6 995415 - - - - -
30 May 2023 TRIP BLANK 995415 - - - - - - - - -
30 May 2023 TRIP SPIKE 995415 97 - - 72 - - - - - - 71
Comments

#1 Arsenic: HIL assumes 70% oral bioavailability. Site-specific bioavailability maybe
#2 Lead: HILs A,B,C based on blood lead models (IEUBK & HIL D on adult lead mode
#3 Elemental mercury: HIL does not address elemental mercury. a site specific asse
#4 Carcinogenic PAHs: HIL based on 8 carc. PAHs & their TEFs (rel to BaP ref Schedl
#5 Total PAHs: Based on sum of 16 most common reported (WHO 98). HIL applicat
#6 Derived soil HSL exceeds soil saturation concentraiton

#7 To obtain F1 subtract the sum of BTEX concentrations from the C6 - C10 fractic
#8 To obtain F2 subtract napthalene from the >C10 - C16 fraction.

#9 Aged values apply to arsenic contamination present in soil > 2 years. Refer Sche
#10 Moderate reliability. To obtain F1 subtract the sum of BTEX concentrations fra
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30018035

TPH
g
c c c c
- § § g | 8 5
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5 3 o s i i 3
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#11 ERRATA Updated 30 April 2014 . Naphthalene should not be subtracted.

#12 Errata 30 April 2014. Naphthalene should not be subtracted from >C

Environmental Standards

2013, NEPM 2013 Table 1A(1) HiLs Res A Soil

2013, NEPM 2013 Table 1A(3) Res A/B Soil HSL for Vapour Intrusion, Clay
2013, NEPM 2013 Table 1B(6) ESLs for Urban Res, Fine Soil
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Table E1 - Soil Results Summary

TRH (n:2) Fluorotelomer Sulfonic A
N N & I — —~ —~
N - I 2| LB | LB
3 g g.& g 5 g ] o~ o o~ o o
g = £E = = g Ex Es Ew
g £ £2 | £ £ £ g2 | TT | T3
iy © © T < o o 2 ® 2 ® 2 ®
S 3 33 3 3 S_ | 3¢ | s¢ | 8¢
za = S 2 8 3 SE | 52 | 52 | g8
Sw ® R E ® ® RSB $32 S 32 & 32
mg/kg ug/L mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
|EQL 20 20 50 50 100 100 100 0.005 0.01 0.005
NEPM 2013 Table 1A(1) HILs Res A Soil
NEPM 2013 Table 1A(3) Res A/B Soil HSL for Vapour Intrusion, Clay 50 90 | 150 | 2907 280"
NEPM 2013 Table 1B(5) Generic EIL - Urban Res & Public Open Space
NEPM 2013 Table 1B(6) ESLs for Urban Res, Fine Soil 180™° 120" 120"? 1,300 5,600

Date Field ID Lab Report Number

30 May 2023 QA01 995415 - - - -
30 May 2023 TP01-0.1-0.2 995415 - - - -
30 May 2023 TP01-0.1-0.2-EIL 995415 - - - - - - - - - -
30 May 2023 TP01-0.6-0.7 995415 - - - -
30 May 2023 TP02-0.1-0.2 995415 - - - -
30 May 2023 TP03-0.1-0.2 995415 - - - -
30 May 2023 TP04-0.1-0.2 995415 -

30 May 2023 TP04-0.8-0.9 995415 - - - -
30 May 2023 TP04-0.8-0.9 998810 - - - - - - - - - -
30 May 2023 TP05-0.1-0.2 995415 -

30 May 2023 TP05-0.5-0.6 995415 - - - -
30 May 2023 TP06-0.0-0.1 995415 - - - -
30 May 2023 TP07-0.4-0.5 995415 - - - -
30 May 2023 TP08-0.0-0.1 995415 - - - -
30 May 2023 TP08-0.0-0.1 998810 - - - - - - -

30 May 2023 TP08-0.5-0.6 995415 - - - -
30 May 2023 TRIP BLANK 995415 - - - - - - - - -
30 May 2023 TRIP SPIKE 995415 - - - - - - - - - -
Comments

#1 Arsenic: HIL assumes 70% oral bioavailability. Site-specific bioavailability maybe
#2 Lead: HILs A,B,C based on blood lead models (IEUBK & HIL D on adult lead mode
#3 Elemental mercury: HIL does not address elemental mercury. a site specific asse
#4 Carcinogenic PAHs: HIL based on 8 carc. PAHs & their TEFs (rel to BaP ref Schedl
#5 Total PAHs: Based on sum of 16 most common reported (WHO 98). HIL applicat
#6 Derived soil HSL exceeds soil saturation concentraiton

#7 To obtain F1 subtract the sum of BTEX concentrations from the C6 - C10 fractic
#8 To obtain F2 subtract napthalene from the >C10 - C16 fraction.

#9 Aged values apply to arsenic contamination present in soil > 2 years. Refer Sche
#10 Moderate reliability. To obtain F1 subtract the sum of BTEX concentrations fra
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Table E1 - Soil Results Summary

TRH (n:2) Fluorotelomer Sulfonic A
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#11 ERRATA Updated 30 April 2014 . Naphthalene should not be subtracted.

#12 Errata 30 April 2014. Naphthalene should not be subtracted from >C

Environmental Standards

2013, NEPM 2013 Table 1A(1) HiLs Res A Soil

2013, NEPM 2013 Table 1A(3) Res A/B Soil HSL for Vapour Intrusion, Clay
2013, NEPM 2013 Table 1B(6) ESLs for Urban Res, Fine Soil
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Table E1 - Soil Results Summary 30018035
icids PAH
c
7] © 2 c
5 o @ £ 5 2 g
E s © o © < = £ <
o4 ) < < s o o < =
o = c 2 £ o = o 5 S
53 2 z o £ 2 = = 3 =
5 © = = o 5 = T < =3 o 3
> © Q — ) o] (=3} 4 c ~
2.2 [=3 [=3 @ < = = = = o N
=5 g g £ 1 S 2 ] ] g 5
N e & [ ] = c c c c c fa 2
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mg/kg mg/Kkg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
|EQL 0.005 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
NEPM 2013 Table 1A(1) HILs Res A Soil
NEPM 2013 Table 1A(3) Res A/B Soil HSL for Vapour Intrusion, Clay
NEPM 2013 Table 1B(5) Generic EIL - Urban Res & Public Open Space
NEPM 2013 Table 1B(6) ESLs for Urban Res, Fine Soil 0.7

Date Field ID Lab Report Number

30 May 2023 QA01 995415 -

30 May 2023 TP01-0.1-0.2 995415 -

30 May 2023 TP01-0.1-0.2-EIL 995415 - - - - - - - - - - -
30 May 2023 TP01-0.6-0.7 995415 -

30 May 2023 TP02-0.1-0.2 995415 -

30 May 2023 TP03-0.1-0.2 995415 -

30 May 2023 TP04-0.1-0.2 995415

30 May 2023 TP04-0.8-0.9 995415 -

30 May 2023 TP04-0.8-0.9 998810 - - - - - - - - - - -
30 May 2023 TP05-0.1-0.2 995415

30 May 2023 TP05-0.5-0.6 995415 -

30 May 2023 TP06-0.0-0.1 995415 -

30 May 2023 TP07-0.4-0.5 995415 -

30 May 2023 TP08-0.0-0.1 995415 -

30 May 2023 TP08-0.0-0.1 998810 - - - - - - - - - -
30 May 2023 TP08-0.5-0.6 995415 -

30 May 2023 TRIP BLANK 995415 - - - - - - - - - - -
30 May 2023 TRIP SPIKE 995415 - - - - - - - - - - -
Comments

#1 Arsenic: HIL assumes 70% oral bioavailability. Site-specific bioavailability maybe
#2 Lead: HILs A,B,C based on blood lead models (IEUBK & HIL D on adult lead mode
#3 Elemental mercury: HIL does not address elemental mercury. a site specific asse
#4 Carcinogenic PAHs: HIL based on 8 carc. PAHs & their TEFs (rel to BaP ref Schedl
#5 Total PAHs: Based on sum of 16 most common reported (WHO 98). HIL applicat
#6 Derived soil HSL exceeds soil saturation concentraiton

#7 To obtain F1 subtract the sum of BTEX concentrations from the C6 - C10 fractic
#8 To obtain F2 subtract napthalene from the >C10 - C16 fraction.

#9 Aged values apply to arsenic contamination present in soil > 2 years. Refer Sche
#10 Moderate reliability. To obtain F1 subtract the sum of BTEX concentrations fra
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#11 ERRATA Updated 30 April 2014 . Naphthalene should not be subtracted.
#12 Errata 30 April 2014. Naphthalene should not be subtracted from >C

Environmental Standards

2013, NEPM 2013 Table 1A(1) HiLs Res A Soil

2013, NEPM 2013 Table 1A(3) Res A/B Soil HSL for Vapour Intrusion, Clay
2013, NEPM 2013 Table 1B(6) ESLs for Urban Res, Fine Soil
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mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
|EQL 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.005 0.005
NEPM 2013 Table 1A(1) HILs Res A Soil 3" 3" 3" 300"
NEPM 2013 Table 1A(3) Res A/B Soil HSL for Vapour Intrusion, Clay
NEPM 2013 Table 1B(5) Generic EIL - Urban Res & Public Open Space
NEPM 2013 Table 1B(6) ESLs for Urban Res, Fine Soil
Date Field ID Lab Report Number
30 May 2023 QA01 995415 0.6 1.2 - -
30 May 2023 TP01-0.1-0.2 995415 0.6 1.2 - -
30 May 2023 TP01-0.1-0.2-EIL 995415 - - - - - - - - - - -
30 May 2023 TP01-0.6-0.7 995415 0.6 1.2 - -
30 May 2023 TP02-0.1-0.2 995415 0.6 1.2 - -
30 May 2023 TP03-0.1-0.2 995415 0.6 1.2 - -
30 May 2023 TP04-0.1-0.2 995415 0.6 1.2
30 May 2023 TP04-0.8-0.9 995415 0.6 1.2 - -
30 May 2023 TP04-0.8-0.9 998810 - - - - - - - - - - -
30 May 2023 TP05-0.1-0.2 995415 0.6 1.2
30 May 2023 TP05-0.5-0.6 995415 0.6 1.2 - -
30 May 2023 TP06-0.0-0.1 995415 0.6 1.2 - -
30 May 2023 TP07-0.4-0.5 995415 0.6 1.2 - -
30 May 2023 TP08-0.0-0.1 995415 0.6 1.2 - -
30 May 2023 TP08-0.0-0.1 998810 - - - - - - - - -
30 May 2023 TP08-0.5-0.6 995415 0.6 1.2 - -
30 May 2023 TRIP BLANK 995415 - - - - - - - - - - -
30 May 2023 TRIP SPIKE 995415 - - - - - - - - - - -
Comments

#1 Arsenic: HIL assumes 70% oral bioavailability. Site-specific bioavailability maybe
#2 Lead: HILs A,B,C based on blood lead models (IEUBK & HIL D on adult lead mode
#3 Elemental mercury: HIL does not address elemental mercury. a site specific asse
#4 Carcinogenic PAHs: HIL based on 8 carc. PAHs & their TEFs (rel to BaP ref Schedl
#5 Total PAHs: Based on sum of 16 most common reported (WHO 98). HIL applicat
#6 Derived soil HSL exceeds soil saturation concentraiton

#7 To obtain F1 subtract the sum of BTEX concentrations from the C6 - C10 fractic
#8 To obtain F2 subtract napthalene from the >C10 - C16 fraction.

#9 Aged values apply to arsenic contamination present in soil > 2 years. Refer Sche
#10 Moderate reliability. To obtain F1 subtract the sum of BTEX concentrations fra
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#11 ERRATA Updated 30 April 2014 . Naphthalene should not be subtracted.

#12 Errata 30 April 2014. Naphthalene should not be subtracted from >C

Environmental Standards

2013, NEPM 2013 Table 1A(1) HiLs Res A Soil

2013, NEPM 2013 Table 1A(3) Res A/B Soil HSL for Vapour Intrusion, Clay
2013, NEPM 2013 Table 1B(6) ESLs for Urban Res, Fine Soil
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Perfluoroalkane Carboxylic Acids
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0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

[EQ

NEPM 2013 Table 1A(1) HILs Res A Soil

NEPM 2013 Table 1A(3) Res A/B Soil HSL for Vapour Intrusion, Clay

NEPM 2013 Table 1B(5) Generic EIL - Urban Res & Public Open Space

NEPM 2013 Table 1B(6) ESLs for Urban Res, Fine Soil

Date Field ID Lab Report Number

30 May 2023 QA01 995415 - - - - - R N N B N N
30 May 2023 TP01-0.1-0.2 995415 - - - - - - - - B R R
30 May 2023 TP01-0.1-0.2-EIL 995415 - - - - - - - R R N N
30 May 2023 TP01-0.6-0.7 995415 - - - - - - - R R R N
30 May 2023 TP02-0.1-0.2 995415 - - - - - - - - B R R
30 May 2023 TP03-0.1-0.2 995415 - - - - - - - R R R N
30 May 2023 TP04-0.1-0.2 995415

30 May 2023 TP04-0.8-0.9 995415 - - - - - - - - B R R
30 May 2023 TP04-0.8-0.9 998810 - - - - - - - R R R N
30 May 2023 TP05-0.1-0.2 995415

30 May 2023 TP05-0.5-0.6 995415 - - - - - - - - R R R
30 May 2023 TP06-0.0-0.1 995415 - - - - - - - - R B R
30 May 2023 TP07-0.4-0.5 995415 - - - - - - - R R R N
30 May 2023 TP08-0.0-0.1 995415 - - - - - - - - R R R
30 May 2023 TP08-0.0-0.1 998810

30 May 2023 TP08-0.5-0.6 995415 - - - - - R - R R R N
30 May 2023 TRIP BLANK 995415 - - - - - - - - - - -
30 May 2023 TRIP SPIKE 995415 - - - - - - - - - - -
Comments

#1 Arsenic: HIL assumes 70% oral bioavailability. Site-specific bioavailability maybe
#2 Lead: HILs A,B,C based on blood lead models (IEUBK & HIL D on adult lead mode
#3 Elemental mercury: HIL does not address elemental mercury. a site specific asse
#4 Carcinogenic PAHs: HIL based on 8 carc. PAHs & their TEFs (rel to BaP ref Schedl
#5 Total PAHs: Based on sum of 16 most common reported (WHO 98). HIL applicat
#6 Derived soil HSL exceeds soil saturation concentraiton

#7 To obtain F1 subtract the sum of BTEX concentrations from the C6 - C10 fractic
#8 To obtain F2 subtract napthalene from the >C10 - C16 fraction.

#9 Aged values apply to arsenic contamination present in soil > 2 years. Refer Sche
#10 Moderate reliability. To obtain F1 subtract the sum of BTEX concentrations fra
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Perfluoroalkane Carboxylic Acids
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#11 ERRATA Updated 30 April 2014 . Naphthalene should not be subtracted.
#12 Errata 30 April 2014. Naphthalene should not be subtracted from >C

Environmental Standards

2013, NEPM 2013 Table 1A(1) HiLs Res A Soil

2013, NEPM 2013 Table 1A(3) Res A/B Soil HSL for Vapour Intrusion, Clay
2013, NEPM 2013 Table 1B(6) ESLs for Urban Res, Fine Soil
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Perfluoroalkane Sulfonic Acids Perfluoroalkyl Sulfonamides
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mg/kg mg/Kkg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
|EQL 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.01 0.005 0.005 0.01
NEPM 2013 Table 1A(1) HILs Res A Soil
NEPM 2013 Table 1A(3) Res A/B Soil HSL for Vapour Intrusion, Clay
NEPM 2013 Table 1B(5) Generic EIL - Urban Res & Public Open Space
NEPM 2013 Table 1B(6) ESLs for Urban Res, Fine Soil
Date Field ID Lab Report Number
30 May 2023 QA01 995415 - - - - - - - - - - -
30 May 2023 TP01-0.1-0.2 995415 - - - - - - - - - - -
30 May 2023 TP01-0.1-0.2-EIL 995415 - - - - - - - - - - -
30 May 2023 TP01-0.6-0.7 995415 - - - - - - - - - - -
30 May 2023 TP02-0.1-0.2 995415 - - - - - - - - - - -
30 May 2023 TP03-0.1-0.2 995415 - - - - - - - - - - -
30 May 2023 TP04-0.1-0.2 995415
30 May 2023 TP04-0.8-0.9 995415 - - - - - - - - - - -
30 May 2023 TP04-0.8-0.9 998810 - - - - - - - - - - -
30 May 2023 TP05-0.1-0.2 995415 0.0052
30 May 2023 TP05-0.5-0.6 995415 - - - - - - - - - - -
30 May 2023 TP06-0.0-0.1 995415 - - - - - - - - - - -
30 May 2023 TP07-0.4-0.5 995415 - - - - - - - - - - -
30 May 2023 TP08-0.0-0.1 995415 - - - - - - - - - - -
30 May 2023 TP08-0.0-0.1 998810
30 May 2023 TP08-0.5-0.6 995415 - - - - - - - - - - -
30 May 2023 TRIP BLANK 995415 - - - - - - - - - - -
30 May 2023 TRIP SPIKE 995415 - - - - - - - - - - -
Comments

#1 Arsenic: HIL assumes 70% oral bioavailability. Site-specific bioavailability maybe
#2 Lead: HILs A,B,C based on blood lead models (IEUBK & HIL D on adult lead mode
#3 Elemental mercury: HIL does not address elemental mercury. a site specific asse
#4 Carcinogenic PAHs: HIL based on 8 carc. PAHs & their TEFs (rel to BaP ref Schedl
#5 Total PAHs: Based on sum of 16 most common reported (WHO 98). HIL applicat
#6 Derived soil HSL exceeds soil saturation concentraiton

#7 To obtain F1 subtract the sum of BTEX concentrations from the C6 - C10 fractic
#8 To obtain F2 subtract napthalene from the >C10 - C16 fraction.

#9 Aged values apply to arsenic contamination present in soil > 2 years. Refer Sche
#10 Moderate reliability. To obtain F1 subtract the sum of BTEX concentrations fra
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#11 ERRATA Updated 30 April 2014 . Naphthalene should not be subtracted.

#12 Errata 30 April 2014. Naphthalene should not be subtracted from >C

Environmental Standards

2013, NEPM 2013 Table 1A(1) HILs Res A Soil

2013, NEPM 2013 Table 1A(3) Res A/B Soil HSL for Vapour Intrusion, Clay

2013, NEPM 2013 Table 1B(6) ESLs for Urban Res, Fine Soil
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PFAS
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|EQL 0.005 5 0.005 0.05 0.01 0.005 0.005
NEPM 2013 Table 1A(1) HILs Res A Soil
NEPM 2013 Table 1A(3) Res A/B Soil HSL for Vapour Intrusion, Clay
NEPM 2013 Table 1B(5) Generic EIL - Urban Res & Public Open Space
NEPM 2013 Table 1B(6) ESLs for Urban Res, Fine Soil
Date Field ID Lab Report Number
30 May 2023 QA01 995415 - - - - - - -
30 May 2023 TP01-0.1-0.2 995415 - - - - - - -
30 May 2023 TP01-0.1-0.2-EIL 995415 - - - - - - -
30 May 2023 TP01-0.6-0.7 995415 - - - - - - -
30 May 2023 TP02-0.1-0.2 995415 - - - - - - -
30 May 2023 TP03-0.1-0.2 995415 - - - - - - -
30 May 2023 TP04-0.1-0.2 995415
30 May 2023 TP04-0.8-0.9 995415 - - - - - - -
30 May 2023 TP04-0.8-0.9 998810 - - - - - - -
30 May 2023 TP05-0.1-0.2 995415 0.0052 0.0052 0.0052
30 May 2023 TP05-0.5-0.6 995415 - - - - - - -
30 May 2023 TP06-0.0-0.1 995415 - - - - - - -
30 May 2023 TP07-0.4-0.5 995415 - - - - - - -
30 May 2023 TP08-0.0-0.1 995415 - - - - - - -
30 May 2023 TP08-0.0-0.1 998810
30 May 2023 TP08-0.5-0.6 995415 - - - - - - -
30 May 2023 TRIP BLANK 995415 - - - - - - -
30 May 2023 TRIP SPIKE 995415 - - - - - - -
Comments

#1 Arsenic: HIL assumes 70% oral bioavailability. Site-specific bioavailability maybe
#2 Lead: HILs A,B,C based on blood lead models (IEUBK & HIL D on adult lead mode
#3 Elemental mercury: HIL does not address elemental mercury. a site specific asse
#4 Carcinogenic PAHs: HIL based on 8 carc. PAHs & their TEFs (rel to BaP ref Schedl
#5 Total PAHs: Based on sum of 16 most common reported (WHO 98). HIL applicat
#6 Derived soil HSL exceeds soil saturation concentraiton

#7 To obtain F1 subtract the sum of BTEX concentrations from the C6 - C10 fractic
#8 To obtain F2 subtract napthalene from the >C10 - C16 fraction.

#9 Aged values apply to arsenic contamination present in soil > 2 years. Refer Sche
#10 Moderate reliability. To obtain F1 subtract the sum of BTEX concentrations fra
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#11 ERRATA Updated 30 April 2014 . Naphthalene should not be subtracted.
#12 Errata 30 April 2014. Naphthalene should not be subtracted from >C

Environmental Standards

2013, NEPM 2013 Table 1A(1) HiLs Res A Soil

2013, NEPM 2013 Table 1A(3) Res A/B Soil HSL for Vapour Intrusion, Clay
2013, NEPM 2013 Table 1B(6) ESLs for Urban Res, Fine Soil
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Table E2 - RPD Results

Date
Field ID
Lab Report Number
Matrix Type
Unit EQL
Metals
Arsenic mg/kg 2
Cadmium mg/kg 0.4
Chromium (I11+VI1) mg/kg 5
Copper mg/kg 5
Lead mg/kg 5
Mercury mg/kg 0.1
Nickel mg/kg 5
zZinc mg/kg 5
Inorganics
Moisture Content (dried @ 103°C) % 1
BTEXN
Naphthalene (VOC) mg/kg 0.5
Naphthalene mg/kg 0.5
Benzene mg/kg 0.1
Toluene mg/kg 0.1
Ethylbenzene mg/kg 0.1
Xylene (m & p) mg/kg 0.2
Xylene (0) mg/kg 0.1
Xylene Total mg/kg 0.3
TPH
C6-C9 Fraction mg/kg 20
C10-C14 Fraction mg/kg 20
C15-C28 Fraction mg/kg 50
C29-C36 Fraction mg/kg 50
C10-C36 Fraction (Sum) mg/kg 50
TRH
C6-C10 Fraction (F1) mg/kg 20
C6-C10 (F1 minus BTEX) mg/kg 20
>C10-C16 Fraction (F2) mg/kg 50
>C10-C16 Fraction (F2 minus
Naphthalene) mg/kg 50
>C16-C34 Fraction (F3) mg/kg 100
>C34-C40 Fraction (F4) mg/kg 100
>C10-C40 Fraction (Sum) mg/kg 100
PAH
Acenaphthene mg/kg 0.5
Acenaphthylene mg/kg 0.5
Anthracene mg/kg 0.5
Benz(a)anthracene mg/kg 0.5
Benzo(a) pyrene mg/kg 0.5
Benzo(b+j)fluoranthene mg/kg 0.5
Benzo(g,h,i)perylene mg/kg 0.5
Benzo(k)fluoranthene mg/kg 0.5
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Table E2 - RPD Results 30018035

Date

Field ID

Lab Report Number

Matrix Type
Unit EQL
Chrysene mg/kg 0.5
Dibenz(a,h)anthracene mg/kg 0.5
Fluoranthene mg/kg 0.5
Fluorene mg/kg 0.5
Indeno(1,2,3-c,d)pyrene mg/kg 0.5
Phenanthrene mg/kg 0.5
Pyrene mg/kg 0.5
Benzo(a)pyrene TEQ calc (Half) mg/kg 0.5
Benzo(a)pyrene TEQ (LOR) mg/kg 0.5
Benzo(a)pyrene TEQ calc (Zero) mg/kg 0.5
PAHSs (Sum of total) mg/kg 0.5

*RPDs have only been considered where a concentration is greater than 1 times
**Elevated RPDs are highlighted as per QAQC Profile settings (Acceptable RPDs
***|nterlab Duplicates are matched on a per compound basis as methods vary k
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Table E2 - RPD Results

30 May 2023
TP01-0.1-0.2
995415
Soil
Unit
Metals
Arsenic mg/kg 4.6
Cadmium mg/kg
Chromium (I11+VI1) mg/kg 16
Copper mg/kg 8.4
Lead mg/kg 11
Mercury mg/kg
Nickel mg/kg 5.6
zZinc mg/kg 12
Inorganics
Moisture Content (dried @ 103°C) % 12
BTEXN
Naphthalene (VOC) mg/kg
Naphthalene mg/kg
Benzene mg/kg
Toluene mg/kg
Ethylbenzene mg/kg
Xylene (m & p) mg/kg
Xylene (0) mg/kg
Xylene Total mg/kg
TPH
C6-C9 Fraction mg/kg
C10-C14 Fraction mg/kg
C15-C28 Fraction mg/kg
C29-C36 Fraction mg/kg
C10-C36 Fraction (Sum) mg/kg
TRH
C6-C10 Fraction (F1) mg/kg
C6-C10 (F1 minus BTEX) mg/kg
>C10-C16 Fraction (F2) mg/kg
>C10-C16 Fraction (F2 minus
Naphthalene) mg/kg
>C16-C34 Fraction (F3) mg/kg
>C34-C40 Fraction (F4) mg/kg
>C10-C40 Fraction (Sum) mg/kg
PAH
Acenaphthene mg/kg
Acenaphthylene mg/kg
Anthracene mg/kg
Benz(a)anthracene mg/kg
Benzo(a) pyrene mg/kg
Benzo(b+j)fluoranthene mg/kg
Benzo(g,h,i)perylene mg/kg
Benzo(k)fluoranthene mg/kg
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Table E2 - RPD Results 30018035

30 May 2023
TP01-0.1-0.2
995415
Soil
Unit
Chrysene mg/kg
Dibenz(a,h)anthracene mg/kg
Fluoranthene mg/kg
Fluorene mg/kg
Indeno(1,2,3-c,d)pyrene mg/kg
Phenanthrene mg/kg
Pyrene mg/kg
Benzo(a)pyrene TEQ calc (Half) mg/kg 0.6
Benzo(a)pyrene TEQ (LOR) mg/kg 1.2
Benzo(a)pyrene TEQ calc (Zero) mg/kg
PAHSs (Sum of total) mg/kg

*RPDs have only been considered where a concentratior the EQL.
**Elevated RPDs are highlighted as per QAQC Profile setifor each EQL multipli
***|nterlab Duplicates are matched on a per compound between laboratories
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Table E2 - RPD Results 30018035
30 May 2023
QA01
995415
Soil RPD
Unit
Metals
Arsenic mg/kg 17 115
Cadmium mg/kg 0
Chromium (I11+VI1) mg/kg 48 100
Copper mg/kg 14 50
Lead mg/kg 56 134
Mercury mg/kg 0
Nickel mg/kg 9.9 55
zZinc mg/kg 12 0
Inorganics
Moisture Content (dried @ 103°C) % 18 40
BTEXN
Naphthalene (VOC) mg/kg 0
Naphthalene mg/kg 0
Benzene mg/kg 0
Toluene mg/kg 0
Ethylbenzene mg/kg 0
Xylene (m & p) mg/kg 0
Xylene (0) mg/kg 0
Xylene Total mg/kg 0
TPH
C6-C9 Fraction mg/kg 0
C10-C14 Fraction mg/kg 0
C15-C28 Fraction mg/kg 0
C29-C36 Fraction mg/kg 0
C10-C36 Fraction (Sum) mg/kg 0
TRH
C6-C10 Fraction (F1) mg/kg 0
C6-C10 (F1 minus BTEX) mg/kg 0
>C10-C16 Fraction (F2) mg/kg 0
>C10-C16 Fraction (F2 minus
Naphthalene) mg/kg 0
>C16-C34 Fraction (F3) mg/kg 0
>C34-C40 Fraction (F4) mg/kg 0
>C10-C40 Fraction (Sum) mg/kg 0
PAH
Acenaphthene mg/kg 0
Acenaphthylene mg/kg 0
Anthracene mg/kg 0
Benz(a)anthracene mg/kg 0
Benzo(a) pyrene mg/kg 0
Benzo(b+j)fluoranthene mg/kg 0
Benzo(g,h,i)perylene mg/kg 0
Benzo(k)fluoranthene mg/kg 0
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Table E2 - RPD Results 30018035

30 May 2023
QA01
995415
Soil RPD
Unit
Chrysene mg/kg 0
Dibenz(a,h)anthracene mg/kg 0
Fluoranthene mg/kg 0
Fluorene mg/kg 0
Indeno(1,2,3-c,d)pyrene mg/kg 0
Phenanthrene mg/kg 0
Pyrene mg/kg 0
Benzo(a)pyrene TEQ calc (Half) mg/kg 0.6 0
Benzo(a)pyrene TEQ (LOR) mg/kg 1.2 0
Benzo(a)pyrene TEQ calc (Zero) mg/kg 0
PAHSs (Sum of total) mg/kg 0

*RPDs have only been considered where a concentratior
**Elevated RPDs are highlighted as per QAQC Profile setier range are: 999 (1 - 10 x EQL); 30 (
***|nterlab Duplicates are matched on a per compound . Any methods in the row header ri
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Table E2 - RPD Results

Unit
Metals
Arsenic mg/kg
Cadmium mg/kg
Chromium (I11+VI1) mg/kg
Copper mg/kg
Lead mg/kg
Mercury mg/kg
Nickel mg/kg
zZinc mg/kg
Inorganics
Moisture Content (dried @ 103°C) %
BTEXN
Naphthalene (VOC) mg/kg
Naphthalene mg/kg
Benzene mg/kg
Toluene mg/kg
Ethylbenzene mg/kg
Xylene (m & p) mg/kg
Xylene (0) mg/kg
Xylene Total mg/kg
TPH
C6-C9 Fraction mg/kg
C10-C14 Fraction mg/kg
C15-C28 Fraction mg/kg
C29-C36 Fraction mg/kg
C10-C36 Fraction (Sum) mg/kg
TRH
C6-C10 Fraction (F1) mg/kg
C6-C10 (F1 minus BTEX) mg/kg
>C10-C16 Fraction (F2) mg/kg
>C10-C16 Fraction (F2 minus
Naphthalene) mg/kg
>C16-C34 Fraction (F3) mg/kg
>C34-C40 Fraction (F4) mg/kg
>C10-C40 Fraction (Sum) mg/kg
PAH
Acenaphthene mg/kg
Acenaphthylene mg/kg
Anthracene mg/kg
Benz(a)anthracene mg/kg
Benzo(a) pyrene mg/kg
Benzo(b+j)fluoranthene mg/kg
Benzo(g,h,i)perylene mg/kg
Benzo(k)fluoranthene mg/kg
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Table E2 - RPD Results 30018035

Unit
Chrysene mg/kg
Dibenz(a,h)anthracene mg/kg
Fluoranthene mg/kg
Fluorene mg/kg
Indeno(1,2,3-c,d)pyrene mg/kg
Phenanthrene mg/kg
Pyrene mg/kg
Benzo(a)pyrene TEQ calc (Half) mg/kg
Benzo(a)pyrene TEQ (LOR) mg/kg
Benzo(a)pyrene TEQ calc (Zero) mg/kg
PAHSs (Sum of total) mg/kg

*RPDs have only been considered where a concentratior
**Elevated RPDs are highlighted as per QAQC Profile set10 - 30 x EQL); 30 (> 30 x EQL) )
***|nterlab Duplicates are matched on a per compound 2late to those used in the primal
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Table E2 - RPD Results

Unit
Metals
Arsenic mg/kg
Cadmium mg/kg
Chromium (I11+VI1) mg/kg
Copper mg/kg
Lead mg/kg
Mercury mg/kg
Nickel mg/kg
zZinc mg/kg
Inorganics
Moisture Content (dried @ 103°C) %
BTEXN
Naphthalene (VOC) mg/kg
Naphthalene mg/kg
Benzene mg/kg
Toluene mg/kg
Ethylbenzene mg/kg
Xylene (m & p) mg/kg
Xylene (0) mg/kg
Xylene Total mg/kg
TPH
C6-C9 Fraction mg/kg
C10-C14 Fraction mg/kg
C15-C28 Fraction mg/kg
C29-C36 Fraction mg/kg
C10-C36 Fraction (Sum) mg/kg
TRH
C6-C10 Fraction (F1) mg/kg
C6-C10 (F1 minus BTEX) mg/kg
>C10-C16 Fraction (F2) mg/kg
>C10-C16 Fraction (F2 minus
Naphthalene) mg/kg
>C16-C34 Fraction (F3) mg/kg
>C34-C40 Fraction (F4) mg/kg
>C10-C40 Fraction (Sum) mg/kg
PAH
Acenaphthene mg/kg
Acenaphthylene mg/kg
Anthracene mg/kg
Benz(a)anthracene mg/kg
Benzo(a) pyrene mg/kg
Benzo(b+j)fluoranthene mg/kg
Benzo(g,h,i)perylene mg/kg
Benzo(k)fluoranthene mg/kg
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Table E2 - RPD Results 30018035

Unit
Chrysene mg/kg
Dibenz(a,h)anthracene mg/kg
Fluoranthene mg/kg
Fluorene mg/kg
Indeno(1,2,3-c,d)pyrene mg/kg
Phenanthrene mg/kg
Pyrene mg/kg
Benzo(a)pyrene TEQ calc (Half) mg/kg
Benzo(a)pyrene TEQ (LOR) mg/kg
Benzo(a)pyrene TEQ calc (Zero) mg/kg
PAHSs (Sum of total) mg/kg

*RPDs have only been considered where a concentratior
**Elevated RPDs are highlighted as per QAQC Profile sett
***|nterlab Duplicates are matched on a per compound ry laboratory
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Appendices

Appendix F — Laboratory Certificates

Detailed Site Investigation Client Reference No. 30018035
Armidale Former Naval Cadets Barracks Detailed Site Investigation SMEC Internal Ref. 30018035
Prepared for Transport for NSW 31 July 2023
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o eurofins

Environment Testing

Certificate of Analysis

NATA Accredited
Accreditation Number 1261
Site Number 18217

Accredited for compliance with ISO/IEC 17025 — Testing
NATA is a signatory to the ILAC Mutual Recognition
Arrangement for the mutual recognition of the
equivalence of testing, medical testing, calibration,
inspection, proficiency testing scheme providers and
reference materials producers reports and certificates.

SMEC Australia Pty Ltd :\&_///3’ NATA
Level 6, 76 Berry Street ilam N \
North Sydney 2@5
%, NN
NSW 2060 AR
Attention: STEVEN DRYSDALE
Report 998810-S
Project name ADDITIONAL: ARMIDALE DSI
Project ID ADDITIONAL: 30018035
Received Date Jun 14, 2023
Client Sample ID TP04-0.8-0.9 TP08-0.0-0.1
Sample Matrix Soil Soil
Eurofins Sample No. S23-Jn0031242 | S23-Jn0031243
Date Sampled May 30, 2023 |May 30, 2023
Test/Reference LOR Unit
Conductivity (1:5 agueous extract at 25 °C as rec.) 10 uS/cm 88 -
pH (1:5 Aqueous extract at 25 °C as rec.) 0.1 pH Units 8.0 -
Cation Exchange Capacity
Cation Exchange Capacity ‘ 0.5 |meqlloog 5.9 -
Sample Properties
% Moisture R 9.0 12
Perfluoroalkyl carboxylic acids (PFCAS)
Perfluorobutanoic acid (PFBA)N* 5 ug/kg - <5
Perfluoropentanoic acid (PFPeA)N! 5 ug/kg - <5
Perfluorohexanoic acid (PFHxA)N! 5 ug/kg - <5
Perfluoroheptanoic acid (PFHpA)N* 5 ug/kg - <5
Perfluorooctanoic acid (PFOA)N! 5 ug/kg - <5
Perfluorononanoic acid (PFNA)N! 5 ug/kg - <5
Perfluorodecanoic acid (PFDA)N! 5 ug/kg - <5
Perfluoroundecanoic acid (PFUNDA)N! 5 ug/kg - <5
Perfluorododecanoic acid (PFDoDA)N 5 ug/kg - <5
Perfluorotridecanoic acid (PFTrDA)N® 5 ug/kg - <5
Perfluorotetradecanoic acid (PFTeDA)N! 5 ug/kg - <5
13C4-PFBA (surr.) 1 % - 101
13C5-PFPeA (surr.) 1 % - 106
13C5-PFHXA (surr.) 1 % - 110
13C4-PFHpA (surr.) 1 % - 107
13C8-PFOA (surr.) 1 % - 103
13C5-PFENA (surr.) 1 % - 105
13C6-PFDA (surr.) 1 % - 136
13C2-PFUNDA (surr.) 1 % - 145
13C2-PFDoDA (surr.) 1 % - 131
13C2-PFTeDA (surr.) 1 % - 117
Perfluoroalkyl sulfonamido substances
Perfluorooctane sulfonamide (FOSA)N* 5 ug/kg - <5
N-methylperfluoro-1-octane sulfonamide (N-
MeFOSA)Nt 5 ug/kg - <5
N-ethylperfluoro-1-octane sulfonamide (N-EtFOSA)N! 5 ug/kg - <5
2-(N-methxllg)erfluoro-l-octane sulfonamido)-ethanol(N-
MeFOSE) 5 ug/kg - <5

Eurofins Environment Testing 179 Magowar Road, Girraween NSW, Australia, 2145
ABN : 50 005 085 521 Telephone: +61 2 9900 8400

Date Reported: Jun 21, 2023
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o& eurofins

Environment Testing

Client Sample ID TP04-0.8-0.9 TP08-0.0-0.1
Sample Matrix Soil Soil
Eurofins Sample No. S23-Jn0031242 | S23-Jn0031243
Date Sampled May 30, 2023 |May 30, 2023
Test/Reference LOR Unit

Perfluoroalkyl sulfonamido substances

2-(N-ethylperfluoro-1-octane sulfonamido)-ethanol(N-

EtFOSE)N1* 5 ug/kg - <5
N-ethyl-perfluorooctanesulfonamidoacetic acid (N-

EtFOSAAML 10 ug/kg - <10
N-methyl-perfluorooctanesulfonamidoacetic acid (N-

MeFOSAA)N! 10 ug/kg - <10
13C8-FOSA (surr.) 1 % - 91
D3-N-MeFOSA (surr.) 1 % - 99
D5-N-EtFOSA (surr.) 1 % - 110
D7-N-MeFOSE (surr.) 1 % - 81
D9-N-EtFOSE (surr.) 1 % - 77
D5-N-EtFOSAA (surr.) 1 % - 143
D3-N-MeFOSAA (surr.) 1 % - 158
Perfluoroalkyl sulfonic acids (PFSASs)

Perfluorobutanesulfonic acid (PFBS)N* 5 ug/kg - <5
Perfluorononanesulfonic acid (PFNS)N® 5 ug/kg - <5
Perfluoropropanesulfonic acid (PFPrS)N* 5 ug/kg - <5
Perfluoropentanesulfonic acid (PFPeS)N*® 5 ug/kg - <5
Perfluorohexanesulfonic acid (PFHxS)M* 5 ug/kg - <5
Perfluoroheptanesulfonic acid (PFHpS)N*® 5 ug/kg - <5
Perfluorooctanesulfonic acid (PFOS)M* 5 ug/kg - <5
Perfluorodecanesulfonic acid (PFDS)N® 5 ug/kg - <5
13C3-PFBS (surr.) 1 % - 115
1802-PFHXxS (surr.) 1 % - 115
13C8-PFOS (surr.) 1 % - 127
n:2 Fluorotelomer sulfonic acids (n:2 FTSAs)

1H.1H.2H.2H-perfluorohexanesulfonic acid (4:2

FTSA)N! 5 ug/kg - <5
1H.1H.2H.2H-perfluorooctanesulfonic acid(6:2

FTSA)N! 10 ug/kg - <10
1H.1H.2H.2H-perfluorodecanesulfonic acid (8:2

FTSA)M! 5 ug/kg - <5
1H.1H.2H.2H-perfluorododecanesulfonic acid (10:2

FTSA)N! 5 ug/kg - <5
13C2-4:2 FTSA (surr.) 1 % - 102
13C2-6:2 FTSA (surr.) 1 % - 95
13C2-8:2 FTSA (surr.) 1 % - 160
13C2-10:2 FTSA (surr.) 1 % - QUINT
PFASs Summations

Sum (PEHXS + PFOS)* 5 ug/kg - <5
Sum of US EPA PFAS (PFOS + PFOA)* 5 ug/kg - <5
Sum of enHealth PFAS (PFHXS + PFOS + PFOA)* 5 ug/kg - <5
Sum of WA DWER PFAS (n=10)* 10 ug/kg - <10
Sum of PFASs (n=30)* 50 ug/kg - <50

Eurofins Environment Testing 179 Magowar Road, Girraween NSW, Australia, 2145
ABN : 50 005 085 521 Telephone: +61 2 9900 8400

Date Reported: Jun 21, 2023
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o eurofins

Environment Testing

Sample History
Where samples are submitted/analysed over several days, the last date of extraction is reported.

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results should testing be performed outside the recommended holding time.

Description Testing Site Extracted Holding Time
Conductivity (1:5 aqueous extract at 25 °C as rec.) Melbourne Jun 19, 2023 7 Days
- Method: LTM-INO-4030 Conductivity
Cation Exchange Capacity Melbourne Jun 20, 2023 28 Days
- Method: LTM-MET-3060 Cation Exchange Capacity by bases & Exchangeable Sodium Percentage
pH (1:5 Aqueous extract at 25 °C as rec.) Sydney Jun 17, 2023 7 Days
- Method: LTM-GEN-7090 pH by ISE
% Moisture Sydney Jun 14, 2023 14 Days
- Method: LTM-GEN-7080 Moisture
Per- and Polyfluoroalkyl Substances (PFASSs)
Perfluoroalkyl carboxylic acids (PFCAs) Sydney Jun 16, 2023 28 Days
- Method: LTM-ORG-2100 Per- and Polyfluoroalkyl Substances (PFAS)
Perfluoroalkyl sulfonamido substances Sydney Jun 16, 2023 28 Days
- Method: LTM-ORG-2100 Per- and Polyfluoroalkyl Substances (PFAS)
Perfluoroalkyl sulfonic acids (PFSAs) Sydney Jun 16, 2023 28 Days
- Method: LTM-ORG-2100 Per- and Polyfluoroalkyl Substances (PFAS)
n:2 Fluorotelomer sulfonic acids (n:2 FTSAs) Sydney Jun 16, 2023 28 Days
- Method: LTM-ORG-2100 Per- and Polyfluoroalkyl Substances (PFAS)
PFASs Summations Sydney Jun 14, 2023
- Method: LTM-ORG-2100 Per- and Polyfluoroalkyl Substances (PFAS)
Eurofins Environment Testing 179 Magowar Road, Girraween NSW, Australia, 2145 Page 3 of 10

Date Reported: Ju